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INOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KaK O0OECIIEYMBAET BO3MOXKHOCTh W3YYEHUS JUCLMILIUH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YyIarOIIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPH J0KA3aTeIbCTBE TEOPEM U MOCTPOCHHUU
LEITOYKH JIOTHYECKUX YTBEPKICHUN IIPU PELIEHUU F'€OMETPUUECKHUX 3a/1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MCIOJIB3YIOTCS IpU
pELICHNH 3314 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUuMXcs MPpU U3y4eHUN
reOMETpUH, KaK COCTaBjsoUled mnpeaMmeTHoll obmactu «MaremaTtuka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACUCTBUH, CIIEHU(PUYHBIX TEOMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPoecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NpeaCcTaBIeHUs O TEOMETPUU KaK YaCTH MUPOBOU KYyJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIAIOMIMX ONMCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPYKAIOUIEro MUpa, 3HAHUE MOHITUIHOTO anmnapara 1o pasaety
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHUE MX MPUMEHATb, YMEHUS JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHJIapPTHBIE CIIOCOOBI pEIICHU 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHUpoOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUH PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU J10Ka3aTE€IbCTB M aJIrOPUTMOB
pELIeHUs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B X0/1€



pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 3a7a4 C IMPAKTHYECKUM COAECPKAHUEM,
dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUHU MaTEeMAaTUUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE HHTEIUICKTYalbHbIX M TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIIMXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHre (PyHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACloO3HABAaTh IMPOSIBICHUS T€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYalUSX W MPU U3YUYEHHH JPYTHUX
y4€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS IMOCTPOEHHBIX MOJENEH,
WHTEPIPETALNHN [TOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «maccax sBimsroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHEe «yMETh OIEPUPOBATH
HOHSTUSAMWY», PEIEBAaHTHBIMU T'€OMETPUH HA YIIyOIEHHOM YpoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpPKAaTEIbHBIM JMHHUSAM Y4eOHOro Kypca, a
bopMHpOBaHUE  JIOTMYECKUX YMEHUI  pacmpenensercs He  TOJBbKO IO
COJIepKaTEeNbHBIM JIMHUSAM, HO U 10 rojgam obyuyenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanabHoil padodeit
IpOrpaMMBbl, paclpeAeNEéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb ~ HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMH MOHATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIUXCsl, PACIIUPAs U YriyOsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4eHUIO TEOMETPUU Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3gath ycnmoBus qis  guddepeHnmanmu  O0ydeHHS,  MMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOecrneyuTh yriayOn€HHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIAIONIeH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYaAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.



Ha wu3yuenue yueObHoro kypca «l'eomeTpusi» Ha yriayOJIEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE IOHATHUSA cTepeomMeTpur. Touka, psMasi, INIOCKOCTb, IPOCTPAHCTBO.
[TonsiTve 06 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
U CIEICTBHS U3 HUX.

B3anmHOEe pacronokeHwe ImpsAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
napaJjIeNbHbIE M CKPEIMBAIOIIMeECs NpsMbIe. [[pU3HaKU CKpENIMBAIOIINXCS MPSMBIX.
[TapamienpHOCTh NPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: MapajuleIbHbIE NPSMBIC B
IIPOCTPAHCTBE, MAPAIIETBHOCTD TPEX MPSAMBIX, TAPATUIEIIBHOCTD IPSMOMN U TNTIOCKOCTH.
[lapamiensHOe M LEHTpaJIbHOE MPOEKTUPOBaHUE, M300paxeHue ¢uryp. OCHOBHbIE
CBOMCTBa TapajlieIbHOTO MpOoeKTUpoBaHus. M3o00paxeHnue Guryp B mapaiieiabHOM
IIPOCKUHU. YTIBl C COHAIPABICHHBIMU CTOPOHAMH, YIOJI MEXKAY IPSAMBIMU B
npocTtpancTBe. IlapamuielbHOCTh IIIOCKOCTEN: MapalIe/IbHbIE TUIOCKOCTH, CBOMCTBA
napajuieIbHbIX III0cKocTel. [Tpocreliime npocTpaHCTBEHHbIE (PUTYPBI HA IIIIOCKOCTH:
TETpa’ap, MAPAJUIEIECTTUIIE], TOCTPOCHUE CEUCHUM.

IlepneHIUKYIAPHOCTh HPSAMON M IUIOCKOCTH: NEPHEHAUKYISPHBIE IPSAMBIEC B
IIPOCTPAHCTBE, NPAMBIE ITapajuICIIbHbIE U NEPIICHAUKYIISIPHBIE K IUIOCKOCTH, IIPU3HAK
MEPIEHAUKYJIAPHOCTH NPSIMOU M IUNIOCKOCTH, TEOPEMA O MPAMOMN MEPIECHIUKYISIPHON
I0CKOCTA. OpPTOroHaNbHOE IMPOEKTHUPOBAHUE. llepneHANKYNsp W HAKIOHHBIE:
PacCTOSIHUE OT TOYKH 10 INTIOCKOCTH, PACCTOSIHUE OT NPSIMOM 10 INIOCKOCTH, MTPOEKIIMS
Gurypsl  Ha  MIOCKOCTb.  llepmeHauKyNIsIpHOCTh  IJIOCKOCTEH:  MpHU3HAK
NEPIEHAMKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NeprneHIuKyIsapax.

VYTIIbl B IPOCTPAHCTBE: YOI MEXKAY NPSIMOM U TUNIOCKOCTBIO, IBYTPAHHBIN YTOJI,
JIMHEWHBIA YTOJI IBYTPAHHOIO yria. TpéXrpaHHbI U MHOTOIpaHHbIe yribl. CBOKWCTBA
IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBOWCTBA IUIOCKMX W JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yIua. TeopeMbl KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOIO YIJla.

MHoOrorpaHHuK#

Buabl MHOrorpaHHukoB, pa3BEpTka MHOrorpaHHuka. Ilpusma: n-yrospHas
npu3Ma, npsiMasi 1 HakJIOHHAs MPHU3Mbl, OOKOBask U IMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapamtenenunen, npsAsMOYroOJabHBIA NapajUIEIEUIE] U €ro cBorMcTBa. Kparuaimue
IyTH Ha TMOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronpHas nupamuaa, MpaBWIbHasg U yCEUEHHas
nupamuabl. CBoiictBa péGep u OOKOBBIX TpaHEl NPaBWIBHOW MHUPaAMUJIBL.
[IpaBuibHBIE MHOTOIDAHHUKH: MpPAaBWIbHAA IMpU3Ma W NpaBUJIbHAs NHPAMHUIA,
IpaBUJIbHAS TPEYTOJIbHAS TUPaMKJIa U IPaBMIIbHBIN TeTpasap, KyO. [IpencraBienue o
IIPABWJIBHBIX MHOTOTPAHHMUKAX: OKTA3JIP, JOAEKAdAP U UKOCAIP.



Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEdpa, AuaroHanu, yrisl. [Inomanp
OOKOBOIl TMOBEPXHOCTH U TMOJHOW TMOBEPXHOCTH MPSMOM MPHU3MBI, IUIOIIATb
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM mpu3Msbl. [1nomans 60KOBOM
NOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOM MNHpaMHUAbI, TEOpEMa O IUIOMIAAH
YCEYEHHOU MUPAMHUIBI.

CummeTpuss B TIPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPHHM  IPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHsT B MpPaBUJIBHOM MHOTOIPAHHHUKE: CHMMETPHUS
napajuielieuneaa, CUMMETPUS NPaBUJIBHBIX IPU3M, CUMMETpPUS MPABHIBHOU
APaMU/IBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJINHA HEHYJIEBOTO BEKTOPA,
BEKTOpPBl KOJUIMHEApHBIE, COHAIIPABICHHBIE W IIPOTHUBOIIOJIOXKHO HAIPABICHHBIC
BEKTOpPBbI. PaBEHCTBO BEKTOpPOB. JIEMCTBHUS C BEKTOpPAMU: CIOKEHHE U BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha uucio. CBOMCTBa
CIOXKEHUsI BEKTOpoB. (CBOWCTBAa YMHOXEHHS BEKTOpa Ha uucio. IloHsTue
KOMIUTaHapHble BEKTOpbI. lIpu3Hak kKomrutaHapHoCTH TpEX BEKTOPOB. lIpaBmiio
napaienenunena. Teopema o pasiloKeHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BeKTOpaM. lIpsiMoyronpHass cucrteMa KOOpAMHAT B npocTpaHcTBe. KoopauHaTsl
BeKTOpa. CBsI3b MEXKAY KOOPAMHATAMH BEKTOPA U KOOPAMHATAMU TOYEK. Y TOJI MEXKIY
BeKkTOpamu. CKaJsIpHOE IPOU3BEIECHUE BEKTOPOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHETO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHKE:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH OOYYaIOMIEToCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUUCKOTO OOIIECTBA, MPEICTABICHUE O MAaTEMaTUYECKUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3IUYHBIX CTPYKTYp, SBJICHHUH, MPOLEIYP
TPaKIAHCKOTO 00I1ecTBa (BRIOOPHI, OMIPOCHI M IPYTO€), YMEHHUE B3aUMOJICHCTBOBATH C
COIMAIbHBIMU WHCTUTYTAMH B COOTBETCTBHH C UX (YHKIUSIMHU U Ha3HAUCHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAXKEHUS K
MPONUIOMY W HACTOSIIEMY POCCHUKMCKOW MATEMATHKH, LIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUHMCKOM MAaT€MaTUYECKOW IIKOJIBI,



WCIIOJIb30BAaHUE JTHX JIOCTHXKEHUW B JPYruX HayKax, TEXHOJIOTHSIX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHWE IYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, ATUYCCKOTO TOBEACHHS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTIDKCHUN HAYKW U JIEITEIbHOCTHIO YUEHOTO, OCO3HAHUE JTUMIHOTO
BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYas JCTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1ay, PELICHHM, pacCy ACHUI, BOCOPUUMYHBOCTh K
MaTEeMaTUYECKUM acTIeKTaM Pa3IN9HbIX BUJIOB HCKYCCTBA;

5) puzuyeckoe BocuTaHKE:

c(hOpPMHUPOBAHHOCTh YMEHUSI TPUMEHATh MAaTEMAaTUYECKUE 3HAHUSI B MHTEpEcax
3I0pOBOro M 6Oe3omacHoro o0Opa3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0POBBIO (3I0POBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUA M OT/AbIXA,
peryispHas (Qusnueckas aKTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHHUE TMpHU
3aHATHUSX CIIOPTUBHO-030POBUTEIBHON JESTEIHHOCTDIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTH K TPYy, OCO3HAHHUE IIEHHOCTH TPYIOTIO0MS, HHTEPEC K PA3TUIHBIM
chepam mnpodecCHOHANBHON NIESITENBHOCTH, CBS3aHHBIM C MaTEMAaTHUKOW U e
MIPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mpodeccnn u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIaHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTEeMaTUYECKOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH KU3HH,
TOTOBHOCTH K aKTUBHOMY YYAaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTeMaTHIECKOM
HaIPaBJICHHOCTH,

7) 3K0JI0OTHYEeCKOe BOCIIMTAHME:

c(OPMHUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYpbl, T[OHWMAaHHUE  BIIUSHUS
COIMAIBHO-DPKOHOMHYECKUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMAIBHOU
Cpelbl, OCO3HAHUE TJI00AIHLHOTO XapaKkTepa HKOJOTUUECKUX TTPOOIeM, OpUeHTAIMS Ha
NPUMEHEHUE MaTEeMaTHYEeCKUX 3HAHHWK TSl PEIICHHS 3a/1a9 B 00JIaCTH OKPY KaOIICH
Cpenbl, TUIAHUPOBAHUE TOCTYMKOB M OIEHKH WX BO3MOJKHBIX IOCIEACTBUN IS
OKpYXarouen Cpepl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW W OOIIECTBEHHOW MPaKTHUKH, IOHUMAaHUE MaTeMaTHUCCKON
HayKd Kak c(epbl YeJTOBEUYECKOMN NEITeIbHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYMMOCTH
JUTSL Pa3BUTHs IUBWIN3AIMHN, OBJIAJICHHUE SI3BIKOM MATEMAaTUKU M MaTeMaTHYECKOM
KyJIbTYPOH KaK CPEJICTBOM ITO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIIATH MPOSKTHYIO U
UCCIIEI0BATENBCKYIO JIEATEIbHOCTh MHANBUIAYAIBLHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

Io3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jiornyeckue 1eicTBHA:

BBUSIBISIT M XapaKTEPU30BATh CYLIECTBEHHBIE NPHU3HAKK MAaTEMATHYECKUX
00BEKTOB, MOHSATUM, OTHOIICHUN MEXy MOHATUSIMH, (OPMYIHPOBATH OMPEICTICHUS
MOHSTUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAITUU, OCHOBAHMSI JIJIS
00001IIeHHs ¥ CPAaBHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAIHN3a;

BOCIIPUHUMATh, bopMyIMpoBaThH U npeoOpa3oBbIBAThH CYKJICHUS:
YTBEPAUTENbHBIE U OTPUIATENbHbIC, IMHUYHbIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MIPOTUBOPEUHS B
dakTax, AaHHBIX, HAONIOAEHUAX W YTBEPXKIACHUAX, MpeajaraTb KPUTEPUU IS
BBIABJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIL;

JenaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUECHHUH, YMO3aKIIFOUEHUH IO aHAJIOTUH;

MPOBOAUTL CAMOCTOSATENILHO J0KA3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPKIACHUN
(IpsiMble M OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIUIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBO/IBI;

BBIOMpATH CIIOCO0 perieHus yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
perieHus1, BLIOMpaTh Hanbosiee MOIXOAITNN C YYETOM CaMOCTOSITEIbHO BBIJICIICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

UCIIOJIb30BaTh BOMPOCHl KaK HWCCIEAOBATEIbCKUN HWHCTPYMEHT I[IO3HAHUS,
dbopMyIHpOBaTh BOMPOCHI, (PUKCUPYIONIHE TPOTUBOPEUHE, TPOOIIEMY, yCTAHABIMBATh
HMCKOMOE€ U JaHHOe, (OpPMHUPOBATh THUIOTE3y, apryMEHTHPOBATh CBOKO MO3UIIMIO,
MHEHHUE;

MPOBOAUTH CAMOCTOSITEJILHO CIIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEAOBAHUE 110
YCTAaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHU4ecKoro OOBEKTa, SIBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00beKTaMU, SIBJICHUSMU, TIPOIIECCAMU;

CaMOCTOSITeNIbHO (HOpPMYJIHMpOBaTh OOOOIIEHUS W BBIBOJBI 1O pe3yJibTaTaM
POBEAEHHOTO HAOJIOICHUS, UCCIIEA0OBAHUS, OIIEHUBAThH JOCTOBEPHOCTH MOJTYYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIEHNI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMPOIECCA, a TakKXKe BbIABUTATh
MPENOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undpopmaumeii:

BBISIBJISITH  JIePUIIUTBI UH(POPMAIIMY, JaHHBIX, HEOOXOJAMMBIX JisI OTBETa Ha
BOIIPOC U JIJI PEUICHUS 33]1a4H;



BbIOMpaTh MH(OPMALMIO W3 MCTOYHUKOB PA3IUYHBIX THUIOB, aHAIU3HPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATh MHPOPMAIIMIO PA3IUYHBIX BUIOB U (HopM
IpeACTaBICHHUS;

CTPYKTYpUPOBaTh HH(OPMALMIO, TMPEACTaBIATH €€ B Pa3IMYHbIX (HopMax,
WUTIOCTPUPOBATH TpapUIECKH;

OLICHMBAThH HAAEKHOCTh WH(OPMALIUHU TI0 CAMOCTOSITENIEHO CHOPMYITHPOBAHHBIM
KPUTEPUSM.

KoMmyHnKkaTHBHBIE YHHBepCcaJbHble y4eOHbIe JeHCTBUS

Oo0wmenue:

BOCIPUHUMATh U (OPMYJIUPOBATh CYKIECHHUS B COOTBETCTBUU C YCIOBUSIMU U
LeJISIMUA OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IMCBMEHHBIX TEKCTAaX, JaBaTh MOSACHEHMS 110 X0y PEIICHHUS 3a/1a4i, KOMMEHTHPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

B XO0/i€ OOCYXJI€HHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAE€MOMl TEMBI,
npo0JieMbl, periaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHbIC HA MIOUMCK PELICHMUS,
CONOCTABIISAITh CBOM CYXACHHUS C CYXKICHHAMHM JPYTUX YYaCTHHUKOB JHAJIOTA,
0oOHapyKHUBaTh Pa3IMUYUE U CXOJICTBO MO3UIUI, B KOPPEKTHOU (popMe (OpMYyIHPOBATH
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABISATh PE3yIbTaThl PEIICHUS 3aJ1ayd, SKCIEPUMEHTA, HCCIEIOBaHUs,
POEKTa, CAMOCTOSITENIbHO BBIOMpPaTh (OpMAT BBICTYIUIEHMSI € Y4€TOM 3ajad
NpPE3eHTALNN U 0COOEHHOCTEN ayIuTOPUH.

PeryasiTuBHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Camoopranusamnus:

COCTaBJIATh IUIaH, aITOPUTM PEILICHUs 3aJaud, BBIOMPATH CIOCOO PEIICHUS C
Y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUM ¢ yUETOM HOBOUW MHGOPMAIIUHU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBI NHTEJVIEKT:

BJIaJICTh HaBBIKAMHM ITO3HABATEIbHOU pe(IEKCHN KaK OCO3HAHMS COBEPIIACMBIX
NEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BJIAJIETh CHOCOOAMHU
CaMOITPOBEPKH, CAaMOKOHTPOJISI TIpoIlecca U pe3yJibTaTa PEIICHUST MaTeMaTUYeCKOM
3a7a4u;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IpPU PEIICHUU 3a/1ayu,
BHOCHUTHh KOPPEKTHBBHI B JICSITEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITCIBCTB, JTAHHBIX,
HaWJICHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yjbTaTa IEJIU U YCIOBUAM, OOBSCHITh MPUUUHBI
JOCTIKEHUSI WM HEJOCTIKCHHSI Pe3yJbTaTOB JEATEIHLHOCTH, HAXOJIUTH OIIHOKY,
JaBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.



CoBMecTHAas 1eSITEJILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYaJbHOU
paboThI NP pEICHUH y4eOHBIX 3374, IPUHUMATh 11eJIb COBMECTHOMN JIeATEbHOCTH,
IUTAaHUPOBATh OpPraHU3aIMi0 COBMECTHOM paloThl, paclpeneisTh BUIbI padoT,
JIOTOBAPUBATHCSA, OOCYXKIATh MPOIECC W PE3yabTaT pabOThl, 0000IIaTh MHEHUS
HECKOJIBKMX JIFOICH;

y49acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0OCYXKIAeHUS, OOMEH MHCHHM,
«MO3TOBBIE HITYPMbD» U UHBIE), BBITIOJHATH CBOIO YaCTh PabOThl U KOOPAHUHUPOBATH
CBOM JICHCTBUS C IPYTMMHU YJ€HAMU KOMAaH/Ibl, OLIECHMBATh Ka4€CTBO CBOETO BKJIAJIA B
oOIIUH MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aHMO,ICHCTBHSI.

HHPEAMETHBIE PE3YJIBTATBI

K xonny 10 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOO/IHO OTIEPUPOBATH OCHOBHBIMU MOHATHSIMH CTEPEOMETPUU IIPU PELLIEHUU
3a/1a4 ¥ IPOBEJICHUN MAaTEMAaTHYECKUX PACCYKICHUM;

MPUMEHATH AKCUOMBI CTEPEOMETPHHM M CIEACTBHS W3 HUX MpPU PEUICHUU
r€OMETPUYECKUX 33]1aY;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJOKEHHE MpPsIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B IMIPOCTPAHCTBE, MIPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE;
CcBOOO/IHO ONEpUPOBATH MOHATUIMH, CBSI3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE:
MEXy NPSMBIMU B IPOCTPAHCTBE, MEXKAY MPSIMOM U MIIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAaMU;
CBOOOJIHO pacro3HaBaThb OCHOBHBIE BHUJBI MHOTOTPaHHHUKOB (TpHU3Ma,
nupaMua, NpsMOYToJIbHBIN Napajuiesenunen, Kyo);

KJIaCCU(PUIIMPOBATh ~ MHOTOIPAaHHUKH,  BBIOMpasl ~ OCHOBaHUS IS
KJIacCU(PUKaLUU;

CBOOOJHO  ONEpPUPOBATH  MOHSATUSMHU,  CBSA3AHHBIMM C  CEYEHHEM
MHOTOI'PaHHHUKOB INIOCKOCTBIO;

BBIIIOJIHATH NapaJJIENbHOE, LIEHTPAJIBHOE U OPTOTOHAIIBHOE MPOEKTUPOBAHUE
(Guryp Ha MIOCKOCTb, BBIMOJIHATD U300paKeHUs GUTYpP Ha MIOCKOCTH;
CTPOUTh CEUYEHHUS MHOTOIPAHHUKOB pPa3IU4YHBIMU METOJIAMHU, BBINOIHATH
(BBIHOCHBIE) IJTIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BU]
CBEpXY, COOKY, CHU3Y;

BBIYUCIIATH IUIOMIAAN MOBEPXHOCTEW MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMKIa),
r€OMETPUYECKUX TEJ ¢ TPUMEHEHUuEM (hopMyT;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: CAUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh
Y TUIOCKOCTh CUMMETPHH, IEHTP, OCh U TIIOCKOCTh CUMMETPHUH (DUTYPBI;



CBOOOJHO OTEPHUPOBATH TMOHSTHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

pemarh 3aJadyd  Ha J0Ka3aTeJbCTBO MAaTEMATHYECKHWX OTHOLICHUU U
HAXOXJICHUE TEOMETPUUYECKUX BEJIMYMH, TPUMEHSSI U3BECTHBIE METOIBI MPH
pPELICHUM MaTEeMaTUYECKUX 3aJa4 MOBBIIIEHHOTO W BBICOKOIO YPOBHS
CJI0KHOCTH;

OPUMEHSATh  MPOCTEHIIME MPOrPaMMHBIE CpPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1ay;
W3BJICKaTh, MPE0oOpa3OBBIBATH W HMHTEPIPETHPOBATH HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKHX (urypax, TNpeacTaBICHHYIO Ha
YepTekKax U pUCyHKAX;

IIPUMEHSATH ITOJyUYEHHbIC 3HAHUS Ha [IPAKTUKE: CPABHUBATH U AaHAIU3UPOBATH
pEAJIbHBIE CUTYALlMU, NPUMEHATh U3YUYEHHBIC MOHATHUS B IPOLIECCE MOMCKA
pelIeHrusT MaTeMaTUYeCKu CPOpMyIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATH
peaIbHBIE CHUTyallMd Ha S3bIKE TE€OMETPUHU, HCCIEAO0BATH IMOCTPOCHHBIE
MOJIENIA C UCIIOJIB30BAHUEM I'€OMETPUUECKHUX ITOHATUM M TEOPEM, amrapara
anreOpbl, pelarh MNPAKTUYECKUE 3a/layd, CBS3aHHBIE C HAXOXKICHUEM
F€OMETPUYECKUX BEJINYNH,;

MMETh TMPEACTAaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS T'E€OMETPUU Kak
COCTaBHOM yacTu (PyHIaMeHTa Pa3BUTHUSI TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KounuectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMmbl Bcero Koutpoabupie  Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 BBeneHue B ctepeoMeTpuio 23 2
9 B3anMHOe pacnionokeHue npsMsIx B 5 p
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 8
IIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuKu 7 1
BekTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IC, 0000111eHNE U CUCTeMaTH3alHs 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




n/n

IHOYPOYHOE IIVTAHUPOBAHUE

Tema ypoka

10 KITACC

KoaunuecTBO 4acoB

Kourposbnbie IIpakTHyeckue
Bcero
padoThI padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHH: TOUYKA, IPSAMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBHJia U300paKeHHsI Ha PUCYHKE
IJIOCKOCTH, MapaUICIIBHBIX NPAMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsTHS: Eepecekarolecs MIOCKOCTH,
nepeceKaroIuecs npsimast ¥ II0CKOCTh;
TIOJTYIIPOCTPAHCTBO

[TonsaTtus: mepecekaronuecs MmiIOCKOCTH,
nepeceKaroIuecs npsmast ¥ IIOCKOCTh;
MOJYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX O0OBEKTOB

MHororpaHHuKH, U300pakeHne
IPOCTENIINX POCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

10

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NEPBHIE
cnenctBus U3 HuX. CriocoOsl 3a/1aHus
NPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IJIOCKOCTEH

Bxoanasi koHTposibHAsA padoTa

11

N306paxkenue ceueHuit nupamuibl, Kyoa
U [IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
pa3HBIMU IIBETAMH

12

13

N306paxkenune ceueHuit nupamuibl, kyoa
Y [IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pEbpa. N3o0paskeHue nepecevyeHus
NOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUSHHUI
pa3HBIMU IIBETaMU

N300paxeHune cedeHuit mupamuibl, kKyoa
¥ TIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UxX
pEbpa. N3o0paskeHue nepeceueHus
HIOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
pa3HBIMU IIBETaMHU

14

Merton cie1oB ISl IOCTPOEHUS CEUEHU I




15

Mertopn ciie10B AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHuid MPSIMbIX U
IIJIOCKOCTEMN

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHnil psIMbIX U
IIJIOCKOCTEMN

17

18

19

20

21

[TocTpoeHue ceueHnit B mUpamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX ‘ICpTe)KCI;'I " 3aI1MCh 11aroB
HOCTPOCHHUSI

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aUCh 1IaroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh I1aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LI1aroB
IIOCTPOCHHUS

[ToBrOpenue mianumerpun: Teopema o
PONOPLHMOHATBHBIX 0Tpe3kax. [Tomodue
TPEYrOJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHUIX Ha
BBIHOCHBIX 4epTexkax. Mcropus pa3Burus
HJIaHI/IMeTpI/II/I )41 CTepeOMeTpI/II/I




23

KonTposbHas paGora ""AkcHOMBI
crepeomerpuu. Ceyenus"

24

B3anMHOE pacnosioKeHue NpsiMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky ckpelmuBaroImxcs
npsaMmeIx. [lapamiensHblie npsMbie B
IPOCTPaHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JTAHHOM TIPSIMOM, NMPOXOAIIEH uepes
TOUYKY IIPOCTPAHCTBA U HE JIeKalell Ha
JaHHOM npsiMoit. JlemMa o nepeceueHuu
HapajieNbHbIX MPSMBIX IIIOCKOCTBIO

26

[TapamiensHOCTB Tpex NpsAMbIX. Teopema
0 TPEX MapaJIeNbHBIX NPAMBIX. Teopema
0 CKpEUIMBAOLINXCS MPSIMBIX

27

28

29

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA ApALIIEITHLHOTO
npoexkTupoBaHus. M300pakeHne pa3HbIx
¢uryp B napajjiebHON NPOEKIUU

IlentpanpHas mpoekuus. Yromi ¢
COHANPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXy MPSIMbIMHU

3anauun Ha J0KA3aTeNbCTBO U
UCCIICIOBAaHKE, CBSI3aHHBIE C
pacIoioKEHUEM TPSIMBIX B
POCTPAHCTBE

30

[ToHATHS: mapauIeIbHOCTD MPSAMOHN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak




[apaJuIeIbHOCTH MIPSIMON U TNIOCKOCTH.
CaBolicTBa napauieIbHOCTH NIPSMOU U
IJIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4 Ha BBIYHMCICHUC
" A0Ka3aTcCJIbCTBO, CBA3aHHBIC C
NnapajiCJIbHOCTBIO MIPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBEC

32

[TocTpoenue ceueHuns, MIpOXOAAIIETO
yepe3 JaHHYIO NPSAMYIO Ha YepTexe U
MapajuIeIbHOTO IPYrou npsamoi. Pacuér
OTHOUIEHUI

33

34

35

36

37

[TapayienpHas MPOEKIUs, TPUMEHEHNE
JUIsI IOCTPOEHUSI CEUEHUH KyOa u
napayuienenuneaa. CBoncTea
napajureJienumne/1a U IpU3Mbl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
MnapajiCJIbHOCTH ABYX IUIOCKOCTEH

Teopema 0 napajuieIbHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
MIPOXOIAILIEH Yepe3 TOUKY, HE
MIPUHAJIEKALLYIO JTaHHOU TUIOCKOCTH U
CIEICTBUS U3 HEE

CaoiicTBa napajjiebHBIX INIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IIEPECECUEHHUS
IIPY MIEPECEUCHNUH JABYX MapaJICIbHbIX
IJIOCKOCTEN TpEeThEN

CBolicTBa mapauieIbHbIX MITOCKOCTEM:
00 oTpe3Kax napasieNbHbIX MPSIMbIX,
3aKITI0UEHHBIX MCXKAY napajlJICIbHBIMUA




IUIOCKOCTSIMU; O IIEPECEUEHUH MTPSIMOM €
JBYMs IIapaJljIeNIbHbIMU TNIOCKOCTSIMU

38

39

[ToBTropenue: Teopema [ugaropa Ha
IVIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CaolicTBa Ky0a U IpSIMOYTOJIbHOTO
napajenenunesa

41

42

43

44

Brrurcnenue UTMH OTPE3KOB B KyOe U
IPSMOYTOJBHOM HapaJuIeIICIHIICe

[TepnieHANKYIAPHOCTD MPSIMOM U
wiockocty. [IpusHak
NEPIEHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

IlepneH AUKYIAPHOCTD MPAMON U
rockocty. [Ipusnak
NEPHEHAUKYIAPHOCTH IIPIMOMN U
IIJIOCKOCTH

Teopema o CyleCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIei
Yyepe3 TOUKY IPOCTPaHCTBA U
NEePHEHANKYISIPHON K IMIIOCKOCTH

45

[InockocTH U MepIeHINKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

[InockocTH U MepIeHINKYISIPHBIE UM
IpPsIMBbIE B MHOTOT'PaHHUKAX




[IepnieHAUKYISAp ¥ HAKIIOHHAS.

47 [TocTpoeHune nepneHauKyIIsipa u3 TOUYKH
Ha IPSIMYIO
[lepnenauKynsip 1 HaKJIOHHAs.

48 [TocTpoenue nepneHuKyispa U3 TOUKU
Ha IPSIMYIO

49 Teopema o TpEX nepHeHAUKYIIpax
(mpsimast 1 oOpatHas)

50 Teopema o TpEX nepHEeHAUKYIApax
(npsimast 1 oOpaTHas)

51 Yron Mmexay CKpeluBaromuMUCS
MPSIMBIMU
[Touck neprneHIuKyIsIPHBIX IPSIMBIX C

52 MOMOMUIBIO NEPIIEHINKYISIPHBIX
IIJIOCKOCTEMN

53 OpToroHanbHOE NPOEKTUPOBAHNE
[TocTpoenue ceuenuii kyoa, MpuU3Msl,

54 MPaBWJIBHON MUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJILHON IIPOEKIINU

55 PyGeskHasi KOHTpPoOJILHasI padoTa
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO TUI0CKOCTHU. [1mockocT
CUMMETPUI B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHuKyIIpHOCTH IPSIMOU
U TUIOCKOCTH KaK CJIEZICTBHE CUMMETPUH

58 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér

paCCTOﬂHI/Iﬁ OT TOYKH OO IINIOCKOCTH




59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

60

61

62

CriocoObI OyCTUTD MEPIIECHAUKYIISAPHI:
CUMMETpHUSs1, CABUT TOYKHU I10
HapaJuIeIbHON IPSIMOU

Casur 1o HenapasuieJIbHON IPsSMOH,
M3MEHEHHUE PACCTOSIHUM
KonTpoasnas padora "B3aumuoe

pacnosio:keHue NpsIMbIX U IJI0CKOCTel
B MpocTpancree"

63

[ToBTOpEHME: Yyroy Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yroyi Mexay
CKpCIIUBAOINMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

66

I'eomeTpuyeckre METOAbI BIYUCIICHUS
yrila MeXAy NpsSIMBIMU B
MHOTOIPAaHHHUKAX

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOIO yria

67

[TeprieHAMKYASIPHBIE TIIIOCKOCTH.
CaoiicTBa B3aMMHO MEPIEHIUKYISPHBIX
IIJIOCKOCTEN

68

[Ipu3Hak nepneHauKyIIpHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMOi




[IEPECEUEHMS IBYX IIJIOCKOCTEN
NEPIEeHIUKYISIPHBIX TPEThEel MIOCKOCTH

69

70

71

[IpsiMoyTronBpHBIN Mapauienenumnen; Kyo;
U3MEPEHMUs], CBOMCTBA IPAMOYTOJIbHOTO
napajulesenuIe1a

Teopema o nuaroHanu NpsSMOYroJbHOTO
napaJuleIenuIe1a U CIEACTBUE U3 HEE

CTCpeOMeTpI/I‘leCKI/IC H IIPUKJIIaTHbIC
3aJa4M, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX U IINIOCKOCTH

72

[ToBTOpEeHUE: CKpeNUMBAIOIIMECS
MMpAMbIC, TAPAJJICIIBHBIC INIOCKOCTU B
CTaHIapTHBIX MHOIOIPaHHUKAX

73

[Tapa nmapannenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHHIE
MEX/1y CKPEIUBAIOIIUMUCS PSIMBIMU B
IIPOCTBIX CUTYaIUSIX

74

75

76

PaccrosiHre OT TOUKH 10 TIIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIIPHON
IIJIOCKOCTH

Tpé€XrpaHHslii yroi, HepaBeHCTBa s
TpeXTrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO YIJIa




DneMeHTHI ChepUIECKO TeOMETPUH:

" reoJIe3nYecKue JIMHUU Ha 3emiie 1

78 KonTposbHas padora "Yribl n 1
paccrosiHus"

79 CucreMarusanys 3HaHUH 1
"MHOTrorpaHHuK 1 €ro 3JeMeHThI"

80 ITupamupa. Buasl nupamup. [paBunibHas 1
nupamua

81 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI. 1
[IpaBunbHas npusma

82 [Tpsimoit mapasuienenunen, 1
MPSIMOYTOJIBHBIN Mapaienenumes, Kyo

83 Boinykible MHOrorpanHuku. Teopema 1
Ditnepa
Boinykible MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunbHBIC U 1
MOJTyTIPaBUJIbHbIE MHOTOTPAaHHUKHU

85 KonTposbnasi padora 1
"MHoOrorpanHHuKu"

86 [TonsiTve BeKTOpa Ha MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwito mapauienenureaa 1

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
Pasnosxenune BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JISKAITUX B OJTHOMN 1

IIJIOCKOCTH




92 CkayisipHO€ MTPOU3BEICHUE 1
93 Beruucnienue yria Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
95 [Ipocrteiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
98 HroroBasi KOHTPOJILHAsI padoTa 1
99 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN 1
100 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
101 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I1O 102

ITPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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