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HOACHUTEJBHAA 3AIINCKA

['eoMeTpust sBIsIETCS OMHUM U3 0A30BBIX KypCOB HA YPOBHE CPEAHETO OOIIETO
o0pa3oBaHmsl, TaK KaKk 00ECIIEUYNBAECT BO3MOXHOCTHh M3yUCHHS NHUCIHMIUINH €CTe-
CTBEHHO-HAYYHOU HAMpPAaBICHHOCTH W TPEIMETOB TYMaHHTApHOTO Iukia. [lo-
CKOJIBKY JIOTHYECKOE MBINIUICHHE, (HhOpMUpYyEeMOe TPH HU3YyYEHUU OO0YyJaroIuMUCS
MOHATUHUHBIX OCHOB T€OMETPHH, MPU JO0KA3aTEILCTBE TEOPEM U TIOCTPOCHHUH IIe-
MOYKH JIOTHYCCKUX YTBEPKICHUN MPU PEIICHUU TCOMETPUUYCSCKUX 3a/1ad, YMEHHUE
BBIJIBUTATh U OMPOBEPraTh TUMIOTE3bI HEMOCPEICTBEHHO MCIIOIL3YIOTCS TIPH PeIlie-
HUU 33J1a4 €CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH (PU3NUYECKHX 3a]1a4.

[{eas ocBOEHUS IPOrpaMMBbl y4eOHOTO Kypca «I'eomMeTpus» Ha yrIyOJIEHHOM
YPOBHE — pa3BUTHE WHAWBUIYAJIBHBIX CIIOCOOHOCTEH OOyYaroIIMXcs MpU U3yde-
HUWU T€OMETPHUH, KaK COCTaBIIIONIEH MpeaIMEeTHOW obnactu «MareMaTrnka U WH-
dbopmarukay depe3 oOecrieueHne BO3MOXKHOCTU MPUOOPETEHUsT U MCIOIb30BaHUS
0osee TIIyOOKHX T€OMETPUYECKUX 3HAHUM U JCHCTBUHN, CrIeIU(PUIHBIX TEOMETPUH,
¥ HEOOXOIUMBIX TSI YCIIENTHOTO MPOo(heCCHOHATHHOTO 00pa30BaHus, CBSI3aHHOTO C
WCIIOJIb30BAaHUEM MATEMATHKH.

[IpuopuTeTHBEIMU 3aa4aMi Kypca T€OMETPHUH Ha YriIyOJIEHHOM ypOBHE, pac-
MIUPSIONIMMHI ¥ YCUITUBAIOIIMME KypC 0a30BOTO YPOBHSI, SIBJISTFOTCSI:

pacIIMpeHne MPECTABICHUS O TEOMETPUH KaK YacTH MHUPOBOU KYJIBTYPBI H
dbopMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYIKAFOIIIIM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBCHHBIX (UTYpax KaK O BakK-
HEHIITMX MaTEMaTHYECKUX MOJICIISAX, TTO3BOJISIONINX OMUCHIBATh M U3y4YaTh Pa3HbIC
SIBIICHUSI OKPYKaIOIIEro MUpa, 3HaHWE MOHATUWHOTO armapara 1o pasueny «Cre-
peoMeTpHUs» yIeOHOTO Kypca FreOMETPHH;

dbopMHpoBaHUE YMEHHUS BIaJ€Th OCHOBHBIMU MOHSTHSIMHU O MPOCTPAHCTBEH-
HBIX (pUrypax U UX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, (HopMyl U yMeHue
WX MPUMEHSATh, YMEHUS JI0KA3bIBaTh TEOPEMbI U HAXOAUTH HECTAHIAPTHBIE CIIOCO-
OBl pelleHus 3aj1ay;

dbopMHEpoOBaHE YMEHUS PACIIO3HABATH HA YEpPTEXKaX, MOJACIAX U B PealbHOM
MHUpE MHOTOTPAHHHUKHU U TeJia BPAIICHUS, KOHCTPYUPOBATh TEOMETPUUECKHUE MOJIC-
T,

dbopMHpOBaHUE MOHUMAHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TOCTPOCHUS
MaTEMaTUYECKUX TEOpHi, (OpMUpPOBAHUE TMOHUMAHHUS POJIM AKCUOMATHUKHA TPH
MIPOBEICHUH PACCYIKICHU;

dbopMHpOBaHWE YMEHHUS BJIaJIETh METOAAMH J0Ka3aTeIbCTB WU aJTOPUTMOB
pElICHMs, YMEHHUS UX MMPUMEHSATH, IPOBOIUTH JIOKAa3aTCIbHBIC PACCYXKACHUSI B XO-
JIe PEIICHUS CTEPCOMETPUYECKHX 3a7ad M 3aJ1ad C MPAKTHYCCKUM COJCPIKaHHEM,
dbopMupoBaHUE MPECTABICHUS 0 HEOOXOIUMOCTH JTOKA3aTEILCTB MPHU 000CHOBA-
HUU MaTeMAaTHUYECKUX YTBEPXKIACHUI U POJIM aKCUOMATHKU B MPOBEICHUH JICITYK-
TUBHBIX PACCYXKICHUM;

pPa3BUTHE M COBEPIICHCTBOBAHNE MHTEIICKTYAThHBIX U TBOPUYECKUX CTIOCOO-
HOCTEW O0O0YyYalomuXxcs, TO3HABATEILHON aKTUBHOCTH, HMCCIEIOBATEIBCKUX YMeE-
HUH, KpUTUIHOCTH MBIIIICHUS, HHTEpPECa K U3YUCHUIO TEOMETPHUH;



dbopmupoBaHre (PYHKIIMOHAIBHOW TPAMOTHOCTH, PEIEBAHTHON T€OMETPHUU:
YMEHUSI PAClO3HABATh MPOSBICHUS] T€OMETPUUECKUX MOHSATUH, 0OBEKTOB U 3aKO-
HOMEPHOCTEH B peajbHBIX )KH3HEHHBIX CUTYalHUsIX U MPU U3YUCHUH JPYTUX y4IeO-
HBIX [IPEAMETOB, MPOSIBJICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEN, MOAECIIUPOBAHUS
peanbHbIX CUTyalluid, UCCIIEIOBAHUS TOCTPOCHHBIX MOJIeNIel, UHTEPIPETALIMU T10-
JY4YEHHBIX PE3yIbTaTOB.

OCHOBHBIMM COJEP>KATEIbHBIMU JIMHUSMU yueOHOro kypca «I'eomerpusi» B
10-11 knaccax sBastorcs: «lIpsMble M TUIOCKOCTH B IPOCTPAaHCTBE», «MHOro-
rpanHukny, «Tema BpamieHus», «BeKTopbl U KOOpAMHATHI B MPOCTPAHCTBEY,
«/IBM>KeHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO tpeboBaHue «yMeTh ONEPUPOBATH I10-
HATUSMWY, PEJIEBAHTHBIMU F€OMETPUU Ha yrayOonéHHoM ypoBHe oOyuenus B 1011
KJIACCaX, OTHOCUTCSL KO BCEM COJICpKATEIbHBIM JIMHUAM Y4eOHOTo Kypca, a dop-
MHUPOBAHHE JJOTUUECKUX YMEHHI paclpeaensieTcs He TOJIbKO MO COJEpPKATEIbHBIM
JVMHUSAM, HO U 10 rojam oOydeHusi. Coaepkanre oOpa3oBaHUsl, COOTBETCTBYIOIIEE
PEIMETHBIM pe3ysbTaTaM ocBoeHus dDenepanbHOi pabodeil mporpaMMebl, pac-
IpeaeNEHHBIM 10 ToAaM 00y4eHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPHUHIMIIMAIBLHBIM BOIIPOCAaM OOydaroluecs: o0palaiich Heo -
HOKpaTHO. DTO MO3BOJISET OPraHU30BaTh OBJAJCHUE T€OMETPUUECKUMU MOHSATHUS-
MU U HaBBIKAMH MOCIEJOBATENBHO U MOCTYNATENbHO, C COOIIOJIEHUEM MTPUHIUIIA
IIPEEMCTBEHHOCTH, & HOBbIE 3HAHMSI BKJIIOUATh B OOIIYI0 CUCTEMY F€OMETPUUYECKHUX
NPEACTaBICHU OO0YyYaloluXCcs, pacmupsis U yriayonsas e€, oOpasys NpovHbIe
MHO>KECTBEHHBIE CBSI3U.

[lepexos K U3YYEHUIO TEOMETPUHU HA YTIyOJEHHOM YPOBHE MO3BOJISIET:

co3aarh ycinoBus st quddepeHunanun oOy4eHus, MOCTPOSHUS UHAUBUIY-
aJIbHBIX 00pa30BaTENbHBIX MPOrpaMM, 00ECTeUnTh YIIIyOJIEHHOE H3yYEeHHE TeO-
METPHUH KaK COCTaBIIstoIIEH yueOHoro mpeamera «MaTtemaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K MPOJIOJDKCHUIO U3YYEHUSI MaTEMaTUKHU C y4é-
TOM BbIOOpa Oyaymel npodeccuu, odecrneunBasi MPeeMCTBEHHOCTh MEXTYy 00INM
U ipo(hecCHOHaTBLHBIM 00Pa30BaHUECM.

Ha usyuenune yuebHOro xypca «I'eomerpus» Ha yriyoaéHHoMm ypoBHe B 10
kiacce otBoautcs 102 gaca (3 yaca B HEIEINIO).

COIAEPKAHUE OBYUEHUSA

10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, MPOCTPAH-
cTBO. [loHsATHE 00 aKCMOMATHYECKOM MOCTPOECHHH CTEPEOMETPUU: AKCUOMBI CTE-
PEOMETPUU U CIAEACTBUS U3 HUX.

B3anmHOe pacmnosioeHue NpsIMbIX B MPOCTPAHCTBE: IEpeceKaroluecs, na-
paJuUIebHbIC U CKPEIIMBAIOIINECS NpsiMbIe. [[pu3Haku CKpemumBarOmMXCs NPSIMbIX.
[TapanienbHOCTh MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE: Mapalie/ibHbIe MPSMbIE
B MPOCTPAHCTBE, NAPaLIEIbHOCTh TPEX MPSIMBIX, MAPATIIETBHOCTD MPSAMON U TIJIOC-
koctu. [lapamiensHoe W LEHTpaTbHOE MPOEKTUPOBAHUE, H300pakeHue QUryp.



OcCHOBHBIE CBOICTBa MapajuICIbHOTO MpoeKkTupoBaHus. M3o0paxkenue ¢uryp B
MapajlyIeIbHOM MPOEKUUH. YTIJIbl C COHAIPABICHHBIMU CTOPOHAMM, YIOJ MEXIY
MPSIMBIMU B IPOCTpaHCTBE. [lapaninenbHOCTh IITOCKOCTEN: MAPAILICIIbHBIE IOCKO-
CTH, CBOMCTBa MapajuIeIbHBIX MIOCKOCTeH. [IpocTreiime mpocTpaHCTBEHHbBIE (-
T'ypbI Ha IJIOCKOCTHU: TETPAdP, NapAJIIEIEIUIIE T, TIOCTPOCHUE CEUCHUN.

[TepnieHAUKYISAPHOCTD OPSIMOW M THIOCKOCTHU: MEPIEHANKYJISPHBIE MPSIMbIE B
IIPOCTPAHCTBE, NMPSAMbBIE NapaJUICIbHbIE U NEPIEHANKYJIAPHBIE K IIOCKOCTH, MPH-
3HAK MEPIEHANKYIIPHOCTH MPSAMON U TUIOCKOCTH, TEOpPEMA O NPSIMOM IEPIICH/IH-
KyJSIpHOM TmIockocTth. OpTOroHaJbHOE NPOEKTHpOBaHME. llepnenmukynsap u
HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSIHUE OT MPAMOUN A0
IJIOCKOCTH, MPOEKIHs (PUTypbl Ha MIIOCKOCTb. [lepneHAnKyISIpHOCTh MIIOCKOCTEH:
NPU3HAK NEPHEHAUKYISIPHOCTU IBYX IUIOCKOCTEN. Teopema o TpEX NMEpHEeHIUKY-
JsIpax.

YTIiael B NPOCTPAHCTBE: Yroj MEXIYy NPSMOW U INIOCKOCTBIO, JBYTIPAHHBIN
YIOJI, JIMHEWHBIM yToJI ABYI'PAHHOIO yria. TpEXTpaHHbId U MHOTOI'PaHHbIE YTJIbI.
CBoiicTBa IMJIOCKHUX YTJIOB MHOrOrpaHHoro yria. CBOWCTBa IJIOCKUX M JBYTpPaH-
HBIX YIJIOB TPEXTPAHHOTO yTiia. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHO-
ro yria.

MHoOrorpaHHuKH

Buasl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronpHas
npu3Ma, npsmasi 1 HakJIOHHas MPU3MbI, OOKOBAasl U MOJIHAsI TOBEPXHOCThH MPU3MBL.
[Tapannenenunen, NpsiMOYTOJIbHBIN MapajuiesienuIie] U ero cBoucTBa. Kparyaii-
IIME ITyTH Ha ITIOBEPXHOCTU MHOrOrpaHHuKa. Teopema Ditniepa. [IpocTpaHcTBeHHAs
teopema [ludaropa. [lupamuaa: n-yronbHasi nupaMuja, NpaBUiibHas U yceu€HHas
nupamuabl. CBoiicTBa péObep M OOKOBBIX IpaHel MpaBUiIbHON nupamuisl. [Ipa-
BWJIbHbIE MHOTOI'PDAHHUKU: IPABUJIbHAS IIPU3Ma M IPaBUIIbHAS NUpaMuia, mpa-
BUJIbHAS TPEYTOJbHAS MUPAMUJIa U TIPABWIBHBINA TeTpasdp, Kyo. [IpencraBnenue o
IIPAaBUJIbHBIX MHOTOIPAaHHUKAX: OKTa3Ip, JOJEKAIP U UKOCADIP.

Brluncnenue 31€eMEeHTOB MHOTOIPaHHUKOB: péOpa, AuMaroHayiu, yribl. [lno-
a1l OOKOBOW MOBEPXHOCTH U IMOJHOW MOBEPXHOCTH MPSAMOM MPU3MBI, TUIOIIA/Ib
OCHOBAHHUI, TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsiMOM Tpu3mbl. [lnomans 60ko-
BOM NOBEPXHOCTH M IOBEPXHOCTH IPABWIBHOW MHUPAMHJIBI, TEOPEMA O IUIOLIAIN
YCEYEHHON TUPAMU/IBI.

CumMeTpusi B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPHUM MPABWIBHBIX MHOTO-
rpaHHUKOB. CUMMeETpHs B NPaBUJIbHOM MHOTOTPAHHUKE: CUMMETPHSI Mapasiese-
MUMeaa, CAMMETPHUS TPABWIIBHBIX TPU3M, CHMMETPHUS TPABUJILHON MTUPAMU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOI'O BEK-
TOpa, BEKTOPBI KOJUIMHEAPHbIE, COHANPABJICHHBIE U IPOTUBOIIOI0KHO HAIIPABJICH-
HbI€ BEKTOpPBIL. PaBeHCTBO BEKTOpOB. JIEHMCTBUSA C BEKTOPAMU: CIOKEHUE U BBIUU-
TaHUE BEKTOPOB, CYMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIIO.
CaoiicTBa ciioxeHust BeKTopoB. CBOMCTBA YMHOXKEHHSI BeKTOpa Ha uucio. [lons-
THE KOMIUIaHapHbIE BEKTOpHI. [Ipr3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB. lIpaBu-
70 mapaenenunena. Teopema o pasiioKEHUM BEKTOpa MO TPEM HEKOMILIAHAP-
HbIM BekTOopaM. [IpsimoyronpHas cucrema KoopauHaT B IpocTpancTBe. Koopnna-



Thl BeKTOpa. CBS3b MEXAY KOOPAMHATAMH BEKTOpPA U KOOPJAWHATAMH TOYEK. YTOI
MexKay BeKkTopaMmu. CKaIsIpHOE MPOU3BEAEHNE BEKTOPOB.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJYBJEHHBI YPOBEHbB) HA YPOBHE CPEJTHE-
'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOHN MO3UIIMN 00YJaIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JI€Ha POCCHUIMCKOTO O0OIecTBa, MPEJCTAaBICHNE O MaTeMaTH4e-
CKMX OCHOBax (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYpP, SBICHHUM, TPOLETYP
IPaXKJIaHCKOTO OO0IIecTBa (BHIOOPHI, OMPOCKHI U JIPYroe), yMEHUE B3aUMOJCHCTBO-
BaTh C CONMAILHBIMU MHCTUTYTaMH B COOTBETCTBUU C MX (QYHKIHUSIMHU W Ha3HAUe-
HUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKJAHCKON WIACHTUYHOCTH, YBAXKEHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MAaT€MaTHMKH, IEHHOCTHOE OTHOIICHUE K
JOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTE€MaTHUYE€CKOW IIKOJIBI,
WCIIOJIb30BaHUE ITUX JOCTHKEHUN B JAPYTUX HAyKax, TEXHOJOTUsX, chepax 3Ko-
HOMUKU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JAYXOBHBIX IIEHHOCTEH POCCUHUCKOro Hapoja, chopMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U JACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHO-
ro BKJIaJla B TIOCTPOCHUE YCTOWYMUBOTO Oy IyIIETo;

4) 3cTeTH4ecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAsl 3CTETUKY MATEMATUYECKUX 3a-
KOHOMEpPHOCTEU, 00BEKTOB, 3aj/layu, PEUICHUN, pacCyKIECHU, BOCOPUUMUYUBOCTh K
MAaTEMaTHYECKUM acClEeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTb YMEHUSI MPUMEHSATh MAaTEMAaTUYECKUE 3HAHUS B UHTEpE-
cax 3/10poBoro u 0e3omnacHoro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOE-
MY 3JI0pOBbIO (3I0pPOBOE NMUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHSATUM U OTIbIXA,
peryisipHas puznueckas aKTUBHOCTb), (PU3UYECKOE COBEPIIICHCTBOBAHUE TIPH 3a-
HATUSIX CIIOPTUBHO-03/I0POBUTENBHOM JEATEIbHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TPY/y, OCO3HAHUE IIEHHOCTH TPYAOIIO0Us, HHTEPEC K pa3ind-
HBIM c(epam npodeccroHambHOM NeATeTbHOCTH, CBI3aHHBIM C MATEMATUKON U €€
MPWIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIA BHIOOpP Oyayiei mpodeccuu u
peaM30BBIBaTh COOCTBEHHBIC YKM3HCHHBIE TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEMaTUYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKCHUH BCEH KHU3-



HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHHM MPAKTUYECKUX 3a]lay MaTema-
TUYECKOW HAIIPABIEHHOCTH;

7) 3K0JI0THYeCcKOe BOCIIMTAHHE:

c(hOPMHUPOBAHHOCTh AKOJOTHYECKON KYyJIBTYPhI, TIOHUMAHUE BIUSHUS COIU-
IbHO-3KOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE MPUPOJHOU U COIMATIBLHOM cpe-
JIbI, OCO3HAHME I100abHOTO XapaKkTepa IKOJIOTUYECKUX MpoOsieM, OpUEHTAIIUS Ha
NPUMEHEHUE MAaTeMaTUYECKUX 3HAHWM ISl pelieHus 3a7a4 B 00JacTU OKpYyKaro-
el cpejipl, TUIAHUPOBAHUE MOCTYINKOB U OLIEHKA MX BO3MOXKHBIX TOCJEICTBUN
JUISL OKPY KAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHON MPAKTUKH, MOHMMAaHUE MaTeMaTh4e-
CKOM HayKu Kak cdepbl YEIOBEUECKON JEATEILHOCTH, ITANIOB €€ pa3BUTHUS U 3HA-
YUMOCTH JIJI pa3BUTHS LIMBUJIIM3AIMHU, OBJIAJICHUE SI3bIKOM MAaTEMATUKU U MaTeMa-
TUYECKOUN KYJIbTYypOW KakK CpEICTBOM MO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AEATEIbHOCTh UHINBUIYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE y4eOHbIe 1elCTBUS

ba3oBble jornueckue aeiicTBus:

BBISIBJISITH M XAPAKTEPHU30BaTh CYLIECTBEHHBIC TNMPHU3HAKH MaTEMaTUUYECKUX
00BEKTOB, MOHITUH, OTHOIICHUN MEXTYy MOHATUSAMH, (HOPMYJIHPOBATH OMpEeIie-
HUS TIOHSITUM, YCTAaHABIWBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaluyu, OCHOBA-
HUS U1t 000OIIEHUSI U CPABHEHUSI, KPUTEPHUH MPOBOAMMOTO aHAIIN34;

BOCIIPUHUMATh, (POPMYJIHPOBATH U TPEOOPA3OBBIBATH CYXKICHUS: yTBEPIH-
TEJIbHBIC U OTPUIIATENLHBIC, €IMHUYHBIC, YACTHBIE U 00IINE, YCIOBHEIE;

BBISIBJISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKIACHUSX, TPEIaratb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEUYUI;

JIeNIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€TYKTUBHBIX U UHIYK-
TUBHBIX YMO3AKIIOYEHUM, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTh CAMOCTOSITENBHO JOKA3aTEILCTBA MATEMAaTUUECKUX YTBEPKICHUN
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpaTh CHOCOO pelleHus yueOHOUM 3ajaun (CpaBHUBATh HECKOJIBKO BapH-
aHTOB pEIICHUs, BBIOMpATh Hanbojee MOAXOIAMUN ¢ YUETOM CaAMOCTOSATEIBHO
BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ncciaenoBaresibCKue IeiiCTBUSA:

WCIIOJIB30BaTh BOIIPOCHI KAaK MCCIEA0BATENLCKUMA HWHCTPYMEHT I103HAHMS,
dbopMyIMpOBaTh BOMPOCH], PUKCUPYIONINE MPOTHBOPEUHUE, MPOOIEMY, YCTaHABIH-
BaThb MCKOMOE U JJaHHOE€, (POPMHUPOBAThH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO IMO3H-
LIUI0, MHEHUE;



MPOBOJIUTH CAMOCTOSITEILHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, MCCIIECIOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOro 00beKTa, SBICHHUS, TIpoIecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOATETHLHO (OPMYITUPOBATh OOOOIIEHUS W BBIBOJBI 1O pe3ybTaTam
MIPOBENEHHOTO HAOIOACHUS, UCCIIEOBAHUS, OIEHUBATh JOCTOBEPHOCTh TIOTyYCH-
HBIX PE3YyJIbTaTOB, BLIBOJOB U O00OIICHUI;

MPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAKXKE BBIJBUTATH MPE/I-
TIOJIOKEHHS O €T0 PA3BUTHH B HOBBIX yCIIOBHUSX.

Pabora c undopmanueii:

BBIBIIATH Je(OUIMTHI WH(OPMAIUH, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HA
BOIIPOC U JIJIS PELICHUsI 3a]1a4u;

BBIOMPATh MHPOPMAIIUIO U3 UCTOYHHKOB Pa3IUYHBIX THIIOB, aHAJIM3UPOBATH,
CHUCTEMATU3UPOBATh M WHTEPIPETUPOBATH HMH(OPMAIIMIO PA3IUYHBIX BUIOB U
dbopM npeAcTaBICHHUS;

CTPYKTYpPUPOBaTh HHPOPMAIIHIO, TPEJICTABIATH €€ B PA3IMYHBIX (popmax, mii-
JIOCTPUPOBATH TPAPUIECCKU;

OIICHWBATh HAJAEKHOCTh HHPOPMAIMH TI0 CAMOCTOSTEIHHO C(HOPMYITHUPOBAH-
HBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eiCTBUS

Oowmenne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMU U
HEeJIsIMU OOILIEHHUS, SICHO, TOYHO, FPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCT-
HbIX Y TTMCbMEHHBIX TEKCTax, AaBaTh MOSICHEHUS MO XOAY PELICHHUS 3aJayd, KOM-
MEHTHPOBATh MOJYYEHHBIN pe3yNbTaT;

B XO7le 00CYX/IE€HHs 3aJlaBaTh BOMIPOCHI MO CYILECTBY OOCYXKIaeMON TEMBI,
npo0JieMbl, pelaeMoil 3a1auu, BbICKa3blBaTh UJIEH, HAlLlEJICHHbIE HA TIOUCK pellle-
HUs, CONOCTABIIATh CBOU CYXKIEHHUS C CYKICHUSAMH IPYTMX YYAaCTHHUKOB JUAJOra,
oOHapyXHUBaTh pa3IMuue U CXOJCTBO MO3UIMI, B KOPPEKTHOU popme (hopmyin-
pPOBaTh Pa3HOIJIACUs, CBOM BO3PAKEHNUS,

IIPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJayd, SKCIIEpUMEHTA, UCCIIEIOBAHUS,
IIPOEKTa, CAMOCTOSITENBHO BBIOMpaTh (JOpMAT BBICTYIUIEHHUS C YUYETOM 3aJad Mpe-
3€HTalMU U OCOOCHHOCTEN ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUSA

Camoopranusanus:

COCTaBJISITH IUJIaH, aJITOPUTM PEILICHMS 3aJlau, BHIOUPATh CIIOCOO PEIICHUS C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C Y4€TOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, S)MOLUMOHAIbHBIH UHTEJIEKT:

BJIAJICTh HABBIKAMHU TMO3HABATENHHON pe(rieKCHMM Kak OCO3HAHUsS COBEpIlae-
MBIX IECTBUI U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIHTATOB, BIAJETh CIIOCOOaAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI MIPOIECCa U Pe3ysibTaTa PELUICHUsS] MaTeMaTUYeCKON
3a/1a4u;



MPEeABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NPH PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HAWJICHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATH COOTBETCTBHUE PE3YJIbTATA LIEJIH U YCIOBUSIM, OOBSCHITH IPUUUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eITeJILHOCTD:

MOHMMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOM M WHIUWBHUAYaTbHOU
paboThI MPHU pelIeHUU YYEOHBIX 3a/1a4, MIPUHUMATh 1[€Jbh COBMECTHOM NESITEIBHO-
CTH, IUIAHUPOBATh OPTAaHU3AIMI0 COBMECTHOU pabOThI, pactpeesaTh BUIbI padoT,
JIOTOBApUBATHCS, OOCYXKIATh MPOIECC U pe3ysIbTaT paboThl, 0600IIaTh MHEHUS HE-
CKOJIbKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (QopMax paboThl (00CykaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U HUHBIE), BHITIOJIHATH CBOIO YacTh PabOThI U KOOPAUHHUPO-
BaTh CBOM JICUCTBUS C JPYTUMHU WICHAMH KOMAaHJbI, OIEHUBATH KAYECTBO CBOETO
BKJIaJIa B OOIIUI MPOMYKT MO KPUTEPUIM, CHOPMYITHUPOBAHHBIM YIACTHHUKAMHU B3a-
MMO/JIEUCTBHUSL.

INPEIAMETHBIE PE3YJIBTATbBI

K xoniy 10 kiacca oOyydaromuiicst Hay4uTCst:

CBOOOJITHO ONEPUPOBATH OCHOBHBIMH MOHATHSMU CTEPEOMETPUU TPU PEIICHUU
3a]1a4 ¥ MTPOBEICHUN MaTEeMaTHICCKUX PACCYKICHU;

MIPUMEHSTh aKCUOMBI CTEPEOMETPUHN U CIICJCTBUS M3 HUX IIPH PEIICHUN T€OMETPH-
YEeCKHUX 3a]1ay;

KJ1acCU(PUIIMPOBATH B3aMMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE, TIOCKO-
CTEU B IPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEN B POCTPAHCTBE;

CBOOOJTHO OIEPUPOBATH MOHSATHUSMH, CBSI3aHHBIMH C YIJIAMH B TPOCTPAHCTBE:
MEXIy TIPSIMBIMHU B TIPOCTPAHCTBE, MEXKITY TIPSIMOU U IIIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

CBOOOJTHO pacIiO3HaBaTh OCHOBHBIE BUBI MHOTOTPAHHHUKOB (TIpU3Ma, MHUPAMHJA,
IPsIMOYTOJIbHBIN Napajuiesienune, Kyo);

KJ1acCU(DUIMPOBATH MHOTOTPAHHHUKH, BEIOMpAst OCHOBAHUS JJIsI KITACCH(PDUKAIIHH;
CBOOOJTHO OIEpPUPOBATh MOHATUSMHU, CBSI3aHHBIMU C CEYECHHEM MHOTOTPAaHHUKOB
TUTOCKOCTBIO;

BBITIOJTHATh TapajuIeNIbHOE, IICHTPAThbHOE M OPTOTOHAIBHOE TMPOSKTHPOBAHHE
Guryp Ha IIOCKOCTb, BHITIONHATH N300pakeHus (GUTyp Ha MIOCKOCTH;

CTPOUTH CEUCHUS MHOTOTPAHHUKOB PAa3IMYHBIMUA METOJAMH, BBITTOJHSITH (BBHIHOC-
HBI€) TUIOCKHUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY,
cOOKYy, CHU3Y;

BBIUMCIIATh IUJIOIIAMA TOBEPXHOCTEH MHOTOIPAHHUKOB (Mpu3Ma, MNUPAMHJIA),
T€OMETPUUYECKUX TEJN ¢ TPUMEHEeHueM (hopmyir;

CBOOOJTHO OTEPUPOBATh MOHITHUSIMHU: CUMMETPUS B MPOCTPAHCTBE, IIEHTP, OCh U
MJIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUHN (DUTYPHI;



CBOOOJTHO OTEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOPAM M KOOPIMHA-
TaM B [IPOCTPAHCTBE;

BBITIOJIHSTH JEUCTBUS HAJl BEKTOPAMU;

pemarh 3aJa4M Ha JI0Ka3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLIEHWM M HAXOXICHHUE
F€OMETPUYECKUX BEJIMYHMH, TPUMEHSSI U3BECTHBIE METOJIBI MIPU PEIICHUHA MaTeMa-
TUYECKUX 33124 TOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

IPUMEHATh  NPOCTEUIIHE  INPOTPAMMHBIE  CpPEACTBA W DIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKaTh, MPEOOPA30BBIBATh M HHTEPIPETUPOBATH MH(POPMALMIO O MPOCTPaH-
CTBEHHBIX T€OMETPUUYECKHUX (PUTYpaX, MPEJICTABICHHYIO HA YePTEkKaxX U PUCYHKAX;
NPUMEHSTh TOJYYEHHbIC 3HAHUSA HA MPAKTUKE: CPaBHUBATh W aHAIM3UPOBATH
peanbHbIE CUTYyallM¥, TPUMEHATh U3YUYEHHBIE MOHATHUS B MPOLIECCE MOUCKA penie-
HUSL MaTeMaTH4ecKu cHOpPMYIUPOBAaHHOW MpPOOJIEMbl, MOACIUPOBATH pEalbHbBIC
CUTYyalluu HA SI3bIKE T€OMETPUU, UCCIEA0BATH ITOCTPOCHHBIE MOJEIN C UCIIOIB30-
BaHHEM T'€OMETPUYECKUX MOHATUN U TEOPEM, amnmapara anre0psl, penaTh NpaKkTh-
YECKME 3aJ1a4M, CBSI3aHHBIE C HAXO0XKJICHUEM I'€OMETPUYECKUX BEIUYMH;

UMETh MPEACTABICHHUS] 00 OCHOBHBIX 3Talax Pa3BUTHS '€OMETPUU KaK COCTaBHOMU
yacTu (pyH/1aMeHTa pa3BUTHUSI TEXHOJIOTHUH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
i) HanmenoBanue pas- KosmyecTBo yacos ONEeKTpOHHBIE
JIEJIOB U TEM MIPOrpaMMBbl B Kon- IMpaktuue- | (uudpoBbie) 0Opa-
n/m Cero | TPOJIbHBIE pa- | CKHE paboThl 30BaTeJIbHbBIE pe-
00THI CypCBI
1 Beenenune B crepeo- 23 1 1
METPHIO
2 B3aumHoe pacnoio- 6 1
KEHHE TPSMBIX B IIPO-
CTpaHCTBE
3 [TapamnensHOCTH 8 1
NPSIMBIX U TIOCKOCTEN B
IPOCTPAHCTBE
4 [Neprienaukynsp- 25 1
HOCTb NIpPSIMBIX U ILIOC-
KOCTEH B MPOCTPAHCTBE
5 YTbl U paccTOsIHUSA 16 1
6 MHororpaHHuKu 7 1
7 Bextoper B mpo- 12 1
CTPaHCTBE
8 [ToBTOpenue, 00600- 5 2
IIECHUE U CHUCTEMaTH3a-
WS 3HAHUI
OBIIEE KOJIMYECTBO 10 6 4
YACOB I1O ITPOT'PAMME 2







IToypounoe miuanuposanue 'EOMETPHUS, 10 knacc
(34 B Hepe110, 34 yueOHBIX Hemel, uToro — 102 )

No
n/n

Jama

IThan

‘ Daxm

Tema ypoka

BBeneHnue B crepeomeTpuio -234

1 neoensn

OcHoBHbIE TIpaBUJIa U300paKEHNS HA PUCYHKE TUIOCKOCTH, Ta-
paJUIeTIbHBIX MPSIMBIX (OTPE3KOB), CEPEeIMHBI OTPE3Ka.

[TonsiTus crepeoMeTpHUn: TOUKa, MpsiMasi, MI0CKOCTh, MPOCTPaH-
ctBo. OCHOBHBIE ITpaBHJIa U300paKEHUS HA PUCYHKE MJIOCKO-
CTH, NapaJIJIeJIbHBIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka.

IlousTus: MEPCCCKAOIHNECS IIIOCKOCTHU, MEPCCCKAOIINECCA TIPA-
Mas U IJIOCKOCTh; MMOJYITPOCTPAHCTBO.

2 neoens

IlousTus: MEPCCCKAIOIHNECS IIIOCKOCTH, MEPCCCKAOIINECCA TIPA-
Mas U IJIOCKOCTD; MMOJYITPOCTPAHCTBO.

MHororpaHHuKH, U300paKeHHE MPOCTEUIIINX MPOCTPAHCTBEH-
HBIX (PUryp, HECYHIECTBYIOIUX 00BEKTOB.

MHororpaHHuKH, H300paKEHHE MPOCTEUIINX MPOCTPAHCTBEH-
HBIX (PUryp, HECYHIECTBYIOIUX 00BEKTOB.

~N

Co

3 neoensn

AKCHOMBI CTEpPEOMETPHH U NIEPBHIE CIEICTBUS U3 HUX.

AXCcHoMEI CTCPCOMETPHUH U TICPBBIC CJICACTBHUA U3 HUX.

AKCHOMBI CTEpEOMETPHUH U TIEpBbIE clIeACTBUS U3 HUX. CrIocOOBI
3aJJaHNs IPSAMBIX M IUIOCKOCTEH B pocTpaHcTBe. OO603HAUEHUS
IIPSIMBIX U IIJIOCKOCTEM.

10

11

12

4 neoens

N300paxeHune ceueHnil nupamuabl, KyOa U Mpu3Mbl, KOTOPbIE
IPOXOJAT uepe3 ux pedpa. M3zo0pakeHue nepecedeHus moiy-
YEHHBIX IUIOCKOCTEN. PackpaiyBaHue OCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETAMH.

N300paxeHune ceueHnil nupamuabl, KyOa U Mpu3Mbl, KOTOPbIE
POXOJAT uepe3 ux pedpa. M3o0pakeHue nepecedyeHus moiy-
YEHHBIX IUIOCKOCTEN. PackpaiyBaHue IOCTPOECHHBIX CEUYEHUN
pa3HbIMM LIBETAMH.

N300paxeHune ceueHuil nupamuabl, KyOa U Mpu3Mbl, KOTOPbIE
POXOJAT uepe3 ux pedpa. M3zo0pakeHue nepecedyeHus moiy-
YEHHBIX IJIOCKOCTEN. PackpaimBaHue OCTPOSHHBIX CEUYEHUN
pa3HbIMM LIBETaMH.

13

14

15

5 neoensa

N300paxeHune ceueHuil nupamuibl, KyOa U Mpu3Mbl, KOTOPbIE
IPOXOJAT uepe3 ux pedpa. M3zo0pakeHue nepecedeHus moiy-
YEHHBIX IUIOCKOCTEN. PackpaiBaHue OCTPOECHHBIX CEUYEHUN
pa3HbIMM LIBETAMH.

MeTo creioB Jist TOCTPOSHHUS CEUEHUH.

Meton cienos uist nocTpoeHus ceueHuil. CBolicTBa nepeceye-
HUW IPSIMBIX U IIJIOCKOCTEM.

16

17

18

6 neoena

Merton cienoB 1uist nocTpoeHus ceueHuil. CBolicTBa nepeceye-
HUW IPSIMBIX U IJIOCKOCTEM.

[TocTpoenne ceuenuii B mupamuie, Kyoe mo TpeM ToukaM Ha
peOpax. CoztaHre BBIHOCHBIX YepPTEKeH U 3alUCh 11aros Io-
CTPOEHUSL.

[Toctpoenue ceuenuii B mupamuie, Kyoe o TpeM TOuKaMm Ha
pebpax. Co3anue BEIHOCHBIX YEPTEKEH U 3aIUCh MIAroB T0-
CTpOEHUSI.




19

20

21

7 nHeoens

[TocTpoenne ceueHuii B mupamuie, Kyoe o TpeM ToukaM Ha
peOpax. CoziaHre BBIHOCHBIX YePTEXKeH U 3aluCh 11aros I1o-
CTPOEHUSL.

[TocTpoeHue ceuenuii B nmupamuie, Kyoe Mo TpeM ToukaM Ha
pedpax. Cozianue BRIHOCHBIX YepTEKeH U 3alHCh 1IAaroB Mo-
CTPOEHUSL.

[ToBTOpEHME IITAHUMETPUN: TEOPEMA O MTPOIIOPIIUOHAIBHBIX OT-
pe3kax. [logobue TpeyroJibHUKOB.

22

23

8 neoensn

IToBTOpenue mrannMeTpun: Teopema Menenas. Pacuers! B ce-
YEHMSIX Ha BBIHOCHBIX uepTexkax. McTopus pa3BUTHS INIaHUMET-
pPHH U CTEPEOMETPHUH.

Kontpoubnas padora Nel «Akcuombl crepeomerpun. Ceue-
HHS»

B3anmuoe

acnoJioykeHue NPSIMbIX B IPOCTPAHCTBE — 64

24

Bzanmuoe PAaCIIOIOKCHHUC ITPAMBIX B IIPOCTPAHCTBC. CerH_II/I—
Baromuecs mpsMabIC. HpI/I3HaKI/I CKpPCIIMBAIOINXCS NPAMBIX. I1a-
PAJJICIIBHBIC MTPSAMBIC B ITPOCTPAHCTBE.

25

26

27

9 neoens

Teopema 0 CyIlIeCTBOBaHUM U €JMHCTBEHHOCTH MPSAMOIL Mmapai-
JIETTLHOW TAaHHOW MPSIMOM, POXOASIIEH Yepe3 TOUKY MPOCTPaH-
CTBa U HE JIeKAIlleW Ha JaHHOM npsAMoi. Jlemma o nepeceueHuun
NapauIeNbHBIX IPSIMBIX MJIOCKOCTBIO.

[TapannenbsHOCTh TpeX NpSMbIX. Teopema 0 Tpex mapaienbHbIX
npsiMbIX. TeopeMa 0 CKpEIMBAIOIINXCS IPSMBIX.

[TapannensHoe poexkTHpoBanue. OCHOBHBIE CBOMCTBA Mapa-
JIENBHOTO TpoeKTUpoBanus. M300paxkenne pa3Hbix GUryp B ma-
paJIEIbHON IPOEKIIUH.

28

29

10 neoe-
A

[lenTpanbHas npoekuus. Yroji ¢ COHAIPaBICHHbBIMUA CTOPOHAMH.
Yroa Mexay NPSIMBIMH.

3azauy Ha JOKa3aTeJIbCTBO M UCCIIE0OBAHUE, CBSI3aHHBIE C pac-
ITOJIOKEHUEM MTPSIMBIX B IPOCTPAHCTBE.

ITapa/1eJIbHOCTh NPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE — 84

30

[ToHsATHSA: MapauIeNbHOCTh IPSIMOM U INTIOCKOCTH B IPOCTPaH-
ctBe. [Ipu3Hak napainenbHOCTH NPSMOU U TuiockocTu. CBOM-
CTBa MapaJIEIbHOCTH NPSIMOM U IJIOCKOCTH.

31

32

33

11 neoe-
a

['eomeTprueckue 3aauy Ha BBIYUCIIEHUE U J10Ka3aTEIbCTBO,
CBSI3aHHBIE a NAPAJUIETBHOCTHIO MIPSIMBIX U MJIOCKOCTEN B MPO-
CTPaHCTBE.

ITocTpoeHune ceueHus, MPOXOIAILETO Yepe3 JaHHYIO MPSIMYIO Ha
YEpTEXE U NMApALICTBbHOTO ApYyrou npsiMoi. PacueT oTHoneHUi.

[TapannenbHas npoekuys, IPUMEHEHUE I IOCTPOEHUS ceue-
Hull Ky0Oa u napamienenunena. CBoiicTBa napaenenumneaa u
IIPU3MBIL.

34

35

36

12 neoe-
asn

[TapamneneHblie iockoctu. IIpu3Haku napamienbHOCTH ABYX
IIJIOCKOCTEM.

TeopemMa o0 mapauieIbHOCTH U €JUHCTBEHHOCTHU IUIOCKOCTH,
MPOXOIALIEHN Yepe3 TOUKY, HE TPUHAJIEKAIYIO JaHHOU IIOC-
KOCTH M CJIEJACTBUS U3 HEE.

CaolicTBa napaieabHbIX INIOCKOCTEN: O MapaljIeIbHOCTH Mpsi-
MBIX IIEPECEYECHMS IIPU NIEPECEUECHNUH ABYX NapajuIeIbHBIX ILIOC-
KOCTEMN TPETHEM.

37

13 neoe-

CsoiicTBa MMapaJJiICJIbHbBIX IJIOCKOCTEMH: 00 OTPEC3KaX IMapaJlJICIb-




7] HBIX TPAMBIX, 3aKJIIFOUEHHBIX MEX]y NapajjIebHbBIMU IJIOCKO-
CTSIMM; O NIEPECEUECHUH MPSIMON C IBYMsI apajIeIbHbIMHU TIOC-
KOCTSIMHU.
IlepneHAMKYJISAPHOCTH NPSAMBIX H IVIOCKOCTEl B MPOCTPAHCTBE — 254
38 [ToBropenue: Teopema [Iugaropa Ha MIOCKOCTH.
39 [ToBTOpEHME: TPUTOHOMETPHSI IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
40 14 neoe- CaoiicTBa Ky0a M IPSIMOYTOJIBHOTO MapajuIeIenuIeaa.
41 A Brruncnenue UIMH OTpe3KOB B KyOe U MPSMOYTOJILHOM Mapajl-
JeNenunese.
42 IlepneHquKyIPHOCTD NPSAMOM U TNIOCKOCTHU. [Ipu3HaKk nepnen-
JMKYJISIPHOCTHU MPSIMON U IIJIOCKOCTH.
43 15 neoe- IlepneHqUKyIPHOCTD NPSAMOM U TNIOCKOCTHU. IIpu3HaKk neprnen-
an JUKYJISIPHOCTH IPSIMOU U TUNIOCKOCTH.
44 Teopema 0 CylIecTBOBaHUH U €JMHCTBEHHOCTH MPSAMOIL, MPOXO0-
JA1IeH yepe3 TOUKy MPOCTPAHCTBA U NEPIIEHIUKYIISIPHOM MJ10C-
KOCTH.
45 [T1nockoCcTH ¥ EPIEHANKYIISIPHBIE UM MIPSIMbIE B MHOTOTpaHHHU-
Kax.
46 16 neoe- I110CKOCTH U IEPIIEHIUKYJIIIPHBIE UM NIPSMbIE B MHOI'OTDaHHU-
an Kax.
47 Ilepnennukynsap u HaknoHHas. [locTpoeHne neprneHuKyspa
U3 TOYKHU Ha IPAMYIO.
48 Ilepnennukynsap u HaknoHHas. [locTpoeHne nepreHuKyspa
U3 TOYKHU Ha IPAMYIO.
49 17 neoe- Teopema o Tpex nepneHAuKyJspax (mpsiMas u odpatHas)
50 |aa Teopema o0 Tpex nepneHAuKyJspax (mpsiMas u oOpaTHas)
51 Yroa MeKIy CKpeHMBAaKOMIMMHUCS MPSIMBIMH.
52 18 neoe- ITouck neprneHauKyIApHBIX IPSIMBIX € IIOMOILBIO TIEPIICHINUKY-
an JISIPHBIX IJIOCKOCTEH.
53 OpToroHanbHOE IPOEKTUPOBAHNUE.
54 [Toctpoenue ceuenunii kyda, MpU3MbI, TPABUILHON MUPAMUIBI C
MMOMOUIBIO OPTOrOHAJIbHON MPOEKIIHH.
55 19 neoe- [Toctpoenue ceuenunii kyda, MPU3MBbI, TPABUILHON MUPaAMUIBI C
A IIOMOUIbIO OPTOTOHAJILHOM MPOEKIIMH.
56 CuMMeTpHst B IPOCTPAHCTBE OTHOCUTENBHO IIIOCKOCTH. [1moc-
KOCTH CUMMETPHI B MHOTOI'PaHHHUKAX.
57 IIpu3Hak NeprneHaUKYJIAPHOCTH IPSIMOU U INIOCKOCTH KaK CIIE/-
CTBUE CUMMETPHHU.
58 20 neoe- IIpaBunbHBIE MHOTOTPaHHUKHU. Pac4€T paccTosSHUI OT TOUYKHU 110
an IIOCKOCTH.
59 IIpaBunbHBIE MHOTOTPaHHUKU. Pac4€T paccTosHUI OT TOUKHU 110
IUIOCKOCTH.
60 CriocoObl OMMYCTHTh NEPIIEHANKYIAPBI: CAMMETpPHUS, CIBUT TOY-
KH 110 NTapaJIEIbHON IPSAMOM.
61 21 neoe- CaBur no HenapajuienbHON NpIMOM, U3MEHEHHE PACCTOSHUM.
62 | aa KonTpoabnasi padora Ne 2 «B3aumHoe pacnoJioxxenue nps-
MBbIX U IJIOCKOCTEil B IPOCTPAHCTBE)
¥Yribl U paccTosiHust — 164
63 [ToBTOpEHME: Yroa MKy MPSMBIMU Ha TIOCKOCTH, TPUTOHO-
METpHsL B IPOU3BOJILHOM TPEYTOJBHUKE, TEOPEMA KOCHHYCOB.
64 | 22 neoe- IToBTOpEHME: YTroJl MEXKIY CKPELUIMBAOIMMHUCS MPSIMBIMU B




A IIPOCTPAHCTBE.
65 I'eomeTpruueckne METObI BBIUUCIEHUS YIJIa MEXY NPSMBIMU B
MHOTOTpaHHHUKAX.
66 JByrpannslii yroj. CBONCTBO JMHEWHBIX YTJIOB JIByITPAaHHOTO
yria.
67 23 neoe- [TepnenaukynsipHble maockocTy. CBOMCTBAa B3aUMHO MEPIEH U~
A KYJISIPHBIX TJIOCKOCTEH.
68 IIpu3Hak nepHneHauKyJISIPHOCTH IUIOCKOCTEN; TeOpeMa O NMPSMOK
IepecevyeHms ABYX IJIOCKOCTEN MEePIIEHINKYJIISIPHBIX TPEThEN
IJIOCKOCTH.
69 [TpstmoyTONBbHBIN Napasienaenune; Kyo; u3MepeHus, CBOMCTBa
IPSIMOYTOJIBHOTO NTapaJuIeIenuIeN1a.
70 24 neoe- Teopema 0 AMaroHanu NpsMOYTOJBHOTO MapalIesIeNue a v
A CJIE/ICTBUE U3 HEE.
71 CrepeoMeTpHuuecKre U MPUKIIAAHbIE 3a7ja4, CBA3aHHBIE CO B3a-
MMHBIM PacroI0KEHUEM MPSMBIX U TNIOCKOCTEH.
72 IToBTOpEHME: CKPELIMBAIOLIUECS MPSAMBIE, TapAJUIEIBHBIE MIJI0C-
KOCTH B CTaHJAPTHBIX MHOTOTpPaHHHKAX.
73 25 neoe- ITapa napayenbHbIX IVIOCKOCTEW HAa CKPEIUBAIOIIUXCS TIPsI-
A MBIX, pPACCTOSIHHE MEXAY CKPEIIHNBAIOIUMUCS IPSIMBIMU B TIPO-
CTBIX CUTYyaIHsIX.
74 PaccrosiHEE OT TOYKH 10 TUIOCKOCTH, PACCTOSTHUE OT IPSIMOM 10
IJIOCKOCTH.
75 Brruncnenue pacCTOSHAN MEXTY CKPEIIUBAIOIIUMUCS MPSMBbI-
MU C IIOMOIIBIO NEPHEHAUKYIISIPHOMN MIIOCKOCTH.
76 26 neoe- TpexrpaHHblii yroJl, HEPaBEHCTBO JISl TPEXTPaHHBIX YIJIOB.
aa Teopema [Tudaropa, TeopeMbl KOCHHYCOB M CHHYCOB JJISI TPEX-
I'PaHHOIO YIJIa.
77 OneMeHTHI chepuyeCcKOil FEOMETPUU: T€01€3MUECKHE JTMHUM Ha
3emue.
78 KonTpoabHnas padora Ne 3 «Yriibl 1 pacCTOSIHUS»
MHOrorpaHHuKH - 74
79 27 Heoe- Cucremaruzanus 3HaHUM «MHOTOTpaHHUK M €70 3JIEMEHTHI)
80 A ITupamupa. Buael nupamun. IpasuinbsHas nupamua.
81 ITpusma. IIpsiMas u HaknoHHas npusMmsl. [IpaBunbpHas npusma.
82 28 neoe- [IpsiMolt mapaenenunen, NpsMOYyTOJIbHBIN MTapajlIeIeuIe],
s Ky0.
83 Brinyknble MHOrorpaiHuky. Teopema Oitniepa.
84 Brinyknbsie MHororpanHuku. Teopema Oitniepa. [IpaBuibHbIe U
MOJIyIPaBUIIbHbIE MHOTOTPAaHHUKH.
85 29 neoe- KonTtpoabHas padora Ne 4 « MHOrorpaHHUKW
A
BekTopsl B npocTpancTBe — 124
86 [ToHsiTHe BEeKTOpa HA MJIOCKOCTH U B POCTPAHCTBE.
87 CyMMa BEKTOPOB.
88 30 neoe- Pa3HOCTh BEKTOPOB.
89 A IIpaBuio mapasuiesenuIea.
90 YMHOXKEHHE BEKTOpa Ha YUCJIO.
91 31 neoe- Paznoxenne BekTopa mo 6a3ucy Tpex BEKTOPOB, HE JISKAIIHNX B
an OJIHOM INIOCKOCTH.
92 CxaysipHOE TTPOU3BEJICHNE.




93

BrrunciieHue yriia Mexxay BEKTOPaMH.

94 32 nede- IIpocreiimne 3a1a4u ¢ BEKTOPAMH.
95 aA [Ipocreiimne 3a1a49u ¢ BEKTOPAMH.
96 [Tpocreiimue 3a1a4u ¢ BEKTOPaMH.
97 33 Heoe- IIpocreiimne 3aaa4n ¢ BEKTOPAMH.
A
IloBTOpEHUE, 000011IeHNE U CHCTEMATH3AIUs 3HAHUH — 5S4
98 O06061eHne u cucreMaTu3anus 3HaHui «B3anMHoe pacmolio-
KEHHUE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBEN
99 O060011eHNEe U cUCTeMAaTU3alus 3HaHUH «MHOTOrpaHHUKH»
100 | 34 neoe- HToroBasi KOHTpOJIbHAsA paboTa
101 | na HToroBast KOHTpoJIbHAsA paboTa
102 O060011eHMe U cUCTeMaTU3alusl 3HAHUN: aHAJIN3 KOHTPOJIbHOM

paboTBhL.

HTOI'O - 1024
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