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HOACHUTEJIBHASA 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMuUpyeMoe NpU  U3YUYEHUU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHo obnactu «MatemaTtuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMmMeHMs ~ BJaJAE€Thb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YepPTEKax, MOJEISIX U B pEabHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BJIaJETh METOJAaMHU JI0KA3aTElIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHUHM MaTEMATUUYCCKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B TTPOBEICHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K U3YYCHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSIBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJIEPIKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
pOrpaMMbl, pacrlpeeaéHHbIM IO TrojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TOCJICIOBATENBHO U MOCTYNATENbHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus ans  guddepeHnmanuu  OOyYeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymie mpodeccun, obecrieumBas IPEEMCTBEHHOCTb MEXTY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
otBoauTcs 102 yvaca (3 yaca B HeJIelIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaroIuecs: mnpsiMble. [Ipu3Hakum CKpelmmBaroniuxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreitmue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
IOpU3HAK NEPHEeHANKYJISIPHOCTH NPSIMOM M IJIOCKOCTH, TEOpeMa O MpsIMOM

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK  INEPIEHAUKYJSIPHOCTA  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOICTBa IIJIOCKUX U
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, OpsAMOYIOJIBHBIM — HapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuabl. [IpaBuibHBIE MHOTOTPAaHHUKH: NPABWJIBbHAS NpU3Ma H



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCADIP.

BbrunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pE&Opa, JUaroHald, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBI CHMMETPUM  MPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOpOB. CBOWCTBA YMHOKEHHSI BEKTOpAa Ha YHCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBs3p MEXAYy KOOpAMHATAaMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJYBJIEHHBIA YPOBEHb) HA VYPOBHE
CPEJHET'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHcKkoe BoCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  0oOImecTBa,  MpEACTaBICHHE O
MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
MpoLeyp TPaXIAaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHE
B3aMMOJICUCTBOBATh C COIHAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIUSIMA 1 Ha3HAYCHHUEM;



2) naTpuoTHYEeCKOEe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HACHTUYHOCTH, YBAXKCHUS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MAaT€MaTUKH, IEHHOCTHOE OTHOUICHHE K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOU LIKOJIBI,
WCIIOJIb30BaHUE ATUX JOCTH)KEHUW B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, CHOPMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, THUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKCHUN HAayKM U JICSITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOWUYMBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCTIUTAHUE:

ACTETHUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAsd AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]1a4, PEIICHUH, PaCCyKICHHM, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

chOpMUPOBAHHOCTh YMEHHUS TPUMEHSATh MaTEMaTUYECKHWE 3HAHUS B
MHTEpECax 3I0POBOro 1 0e30MmacHOro 0dpasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3I0POBBIO (370pOBOE MHUTaHME, COATAHCUPOBAHHBIA PEXHUM 3aHITHA U
OTIbIXa, peryisipHasi ¢pu3nueckas akTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
IPU 3aHIATUSAX CHOPTHUBHO-03J0POBUTEIIBHOM €SI TENBHOCTBIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYIdy, OCO3HaHWE LIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHANBHON  JCSITENIBHOCTH, CBSI3AHHBIM  C
MaTEMaTUKON U €€ NUPHIOKCHHSIMHU, YMEHUE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeit mpodeccun W peaau3oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYECKOMY  OOpa30oBaHHIO U
caM000pa30BaHUI0 HA MPOTHKEHWHW BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a]1a4 MATEMATUUYECKOW HAIIPABIEHHOCTH;

7) 3K0JI0TM4YecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTh  JKOJOTUYECKOW KyJIbTYphl, TOHHMAHUE BIUSHUSA
COLMAIIBHO-3KOHOMHMYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOM
Cpelibl, 0OCO3HAHME TJI0OABHOTO XapaKkTepa dKOJIOTHIECKUX TTPOOIeM, OpUEHTAITUS
Ha TMPUMEHEHHE MaTEMaTHMYEeCKUX 3HAHWM ISl pelieHus 3agad B o0JacTu
OKpPYXalUIEW Cpeapl, IUIAHUPOBAHHUE IIOCTYNIKOB W OLEHKM HMX BO3MOYKHBIX
MOCJICACTBUH TSI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKW W  OOIIECTBEHHOM  MPAKTUKH, MOHHUMaHUE



MaTeMaTUYeCcKOll HayKh Kak cQepbl YeIOBEUECKOW JeATEIbHOCTH, 3TAloOB €&
pa3BUTHS M 3HAYUMOCTH Ui pa3BUTHS UUBWIM3ALMU, OBJIAJCHHE SI3bIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KYJIbTYpOll KakK CpeICTBOM IIO3HaHUS MUpA,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO W MCCIEI0BATENbCKYIO JESITEIbHOCTh
WHIMBHIYAJILHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS

ba3zoBble JJornueckue NecTBUA:

BBISBJISTh M XapaKTePU30BaTh CYIISCTBCHHBIE MPU3HAKH MAaTEMaTHYECKHX
O0OBEKTOB, TOHATHHA, OTHOIICHUH MEXIYy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEeJICIICHHS TIOHSATHH, YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHHUS JIJIsi 0000IICHHS ¥ CPAaBHEHHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3a,

BOCIPUHHMMATh,  (OPMYJIUPOBaTh W  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPJANTEIbHBIC H OTPHUIIATEIbHBIC, CIMHIUYHBIC, YaCTHBIC M OOIIHME, YCIIOBHEIC;

BBISIBJISITh MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPCUHS
B (pakTax, JaHHBIX, HAOJIIOICHUAX W YTBEPXKICHHSX, MpEAJiaraTh KPUTCPUHU JUIS
BBISIBJICHHS] 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA,

JenaTh BBIBOJBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX H
WHYKTHBHBIX YMO3aKIIOUEHHUM, YMO3AKIIOUCHHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSTEIILHO JI0Ka3aTebCTBA MATEMATHUCCKUX YTBEPKICHUN
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTE MMPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC CYXK/ICHHS U BBIBO/IBI;

BBIOMpATh CIOCOO pemieHus ydeOHOH 3amayu  (CpaBHHMBATh HECKOJIBKO
BapUAaHTOB  pCIICHMs, BbIOMpaTh Hauboysiee  TMOAXOAAIIMH € y4ETOM
CaMOCTOSITEILHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBnble ucciaenoBarejabCcKue JeHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIHME  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH TUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHECHHE,

IPOBOJUTH CAMOCTOSITEIILHO CIUTAHMPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro 00beKTa, SIBICHUS, MpoIiecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSATEIHLHO (POPMYIHPOBATH OOOOIICHHS W BBIBOJBI IO pPe3yJibTaTaM
MPOBENEHHOTO  HAONIONIEHWs, WCCIENOBAaHUS, OIECHUBATh  JOCTOBEPHOCTH
MOJYYEHHBIX PE3YJbTaTOB, BHIBOJIOB U 0000IIICHNIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATH
MIPETOIO0KEHHUS O €TO PA3BUTHUU B HOBBIX YCIIOBHSIX.



Pabora ¢ ungopmanmeii:

BBISIBJIATH A€(PUUUTH MH(DOpPMALUKU, TAHHBIX, HEOOXOJAUMBIX JJIsi OTBETa HA
BOIIPOC U JJIsS pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPHpPOBaTh MH(POpPMALMIO, MPEICTaBIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaAEKHOCTD uH(poOpMauu o CaMOCTOSATEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSAMH U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajauyw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHMsI 3a]laBaTh BOMPOCHI O CYIIECTBY OOCYXIA€MOW TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha IIOMCK
pEIIeHus, COIMOCTaBJISITh CBOM CYXACHUS C CYXIECHUSIMHU IPYTUX YYaCTHHKOB
nuajora, oOHapy)XHBaTh pa3IM4Me W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITHUpOBaTh pa3HOTJIACHS, CBOM BO3PAKEHUSI;

NPEACTABIATh PE3yJIbTaThl PEIICHUS 3a/1auu, SKCIIEPUMEHTA, UCCIEAOBaHUSA,
IIPOCKTa, CaMOCTOSITEIIbHO BBIOMpPATh (opMaT BBICTYIUICHUS C Y4ETOM 3amad
IIPE3CHTAIIMN M OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBepCcAJIbHbIE Y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH ILJIAH, AITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCOO PEIICHUS C
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATCIIbHOW  peduiekcMM  Kak  OCO3HAHUSA
COBEpPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
criocobamMu  CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpollecca M pe3ysbrara pelieHUs
MaTeMaTHYECKOM 3a7a4H;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEUICHUH 3a7ayH,
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HaWJICHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUIM, OOBSCHATh IPUUHHBI
JOCTUKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAasl 1eATEJIbHOCTh:

NOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHONW U MHAMBUAYATbHOU
paboThl MpW pelIeHHH YYeOHbIX 3aJad, NOPUHUMATh IeJib COBMECTHOM
JEeSATENbHOCTH, IUIAHUPOBATHh OPraHU3ALMI0 COBMECTHOM paboOThl, paclpeiensTh
BUJIBI PabOT, JOroBapuBaThCs, OOCYX JaTh TNPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX GopMax paboTsl (00CYXJeHUs, 0OMEH MHEHU,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATH CBOU JCUCTBUS C APYTMMHU YJI€HaMUd KOMAaHJbl, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

NPEAMETHBIE PE3YJIBTATHI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNH 3a7a4 U MMPOBEICHUH MAaTEMAaTUYECKUX PACCYKIACHUH;

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX MPU pPEHICHUU
reOMETPUUECKUX 3a/1a4;

e KJacCU(PUIIMPOBATH B3aMMHOE PACIOJOKEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBaTh TOHATHSAMH, CBS3aHHBIMM C yIJlaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TMPOCTPAHCTBE, MEXKIY NPIMOU H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (MpH3Ma,
UpaMHIa, MPSMOYTOJIBHBIN Tapalijiesienumnes, Ky0);

e KiIaccu(pUIMpPOBATH  MHOTOTPAHHUKH, BBIOMpass  OCHOBaHUA  JUIS
KJ1acCHu(pUKAIUH;

e CBOOOJIHO ONEPHPOBATH TOHATHSIMH, CBSI3aHHBIMH C CEYCHHEM
MHOTOTPAaHHUKOB TTIOCKOCTBIO;

e BBITIOJIHATH napajieTbHOe, [IEHTPAJIEHOE u OpPTOTOHAJIBHOE
POEKTUpOBaHUE (UTYP HA TJIOCKOCTH, BHITIOIHATH W300pakeHUus (Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3IUYHBIMH METOJIAMH, BBITOTHITH
(BBIHOCHBI€) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD:
BUJI CBEPXY, COOKY, CHU3Y;



BBIUUCIISITh  IUIOMIAJM  TOBEPXHOCTEW  MHOTOTPAHHUKOB  (MIpU3Ma,
MMpaMuJia), TEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYIT;

CBOOOJIHO OINEpPUPOBATH MOHSITUSMH: CHMMETPUSL B IPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHH, ILIEHTP, OCh M IUIOCKOCTb CHUMMETPHUU
durypsi;

CBOOOJIHO OINEpPUPOBATh MOHSATHUSAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJMHATaM B MPOCTPAHCTBE;

BBITIOJIHSITH JCHCTBUS HaJl BEKTOPAMU,

pemaTth 3ajJadyd Ha JIOKa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOIICHUN W
HAXOXJICHHE TEOMETPUUECKUX BEJIMYUH, MPUMEHSSI W3BECTHBIE METOJIbI
IIPU PEIICHUH MAaTeMaTUYECKHUX 3a/1a4 MOBBIIIIEHHOTO U BBHICOKOTO YPOBHS
CJIOHOCTH;

NPUMEHATh TPOCTEHININE MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUCCKUX 3a]1a4;
U3BJICKaTh, MPEOOpPA30BBIBATh M HWHTEPIPETUPOBATH HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, MpencTaBICHHYIO Ha
yepTekax U pucyHKax;

NPUMEHATh TOJyYCHHBbIE 3HAHWS HA TPaKTUKE: CpaBHHUBaTh U
aHAJM3HPOBATH PEAIbHBIE CUTyallud, IPUMEHATh W3yUYECHHBIE MOHSATUS B
nmpolecce MOMCKa  pElIeHHs  MaTeMaTH4ecKH  COpMYITUPOBAHHOU
npo0JieMbl, MOJEIUPOBATh pEalbHbIe CUTyallMM Ha SI3bIKE T€OMETPHH,
UCCIIEN0BaTh MOCTPOCHHBIE MOJIENN C UCIIOJIb30BAHHEM T'€OMETPHUUECKUX
NOHSATHM W TEOpeM, ammapara ajreOpbl, pelarth NPaKTHYECKUue 3aauH,
CBSI3aHHBIE C HAXO0K/ICHHEM T€OMETPUUECKUX BEJINYUH;

UMETh TIPEICTaBICHUS OO0 OCHOBHBIX ATalax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPOrpaMMblI Bcero Konrpoarueie | Ipakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosiokeHue NpsIMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHrE U cUcTeMaTU3alus 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHS cTepeomMeTpHuu: TOUKA, IpsAMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKeHHs Ha PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(oTpe3koB), cepeIMHbI OTPE3Ka

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsmas ¥ mioCKoCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHs: mepeceKaronuecs MmIOCKOCTH,
nepeceKaroIuecs npsimas ¥ mioCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIHUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CriocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHUs PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Uepe3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MTOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N300paxkenue ceueHnit nupamuabl, Kyba u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 UX
pé6pa. N3o0paxeHnne nepeceueHust
MOJIYYCHHBIX IJIOCKOCTEH. PackpammmBanue
MOCTPOCHHBIX CEYEHUI Pa3HBIMH LIBETaMU

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 uX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

13

N300paxenue ceueHuit mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIy4YEHHBIX TUIOCKOCTel. PackpaniBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH 1IBETaMU

14

Merton ciaenoB ajs MMOCTPOCHUMA CeYeHHI




15

Mertoa cieoB Ui OCTPOSHHS CEUCHUIA.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuit B nmupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aIHCh IIT1aroB
MTOCTPOCHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha p&bpax. Co3naHue
BBIHOCHBIX YePTESKEH M 3aITHCh IIaroB
MOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aMuch 11aroB
MOCTPOCHUS

20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aHUCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPIIMOHANBHBIX oTpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH




23

KonTposnbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmuBaromuxcs
npsMbIX. [lapamiensHble npsMble B
MIPOCTPaHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuieIbHOMN
JTAHHOW MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAHHOU
npssMoi. Jlemma o nepecedeHnun
MapaIJIEIbHBIX MPSAMBIX TIIOCKOCTHIO

26

[TapannensHOCTH TpeX MpsAMBIX. Teopema o
TpEX MapaiedbHbIX NMPSAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSAMBIX

27

[TapannensHOE TPOSKTHPOBAHHKE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. 3o00pakeHne pasHbIX
(duryp B mapamuieabHON TPOSKIINH

28

LlenTpanbHas npoekus. Yrou ¢
COHAIpaBJICHHBIMU CTOPOHAMHU. YTOJI
MEXIY NPSIMbIMU

29

3azla111/1 Ha JOKa3aTCJIbCTBO U
HCCICOAOBAaHHUEC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

30

IloHsTHs: napaJjiieJIbHOCTb HpHMOP'I )41
TIJIOCKOCTH B ITIPOCTPAHCTBE. HpI/I3HaK
napalsIeJIbHOCTU HpﬂMOﬁ " IJIOCKOCTH.




CaoiicTBa NapayuIeIbHOCTU IPSIMOU U
IUIOCKOCTH

31

['eomerpuueckue 3a/1auy Ha BEIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajIeIbHOCTBIO MPSMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoenune ceueHus, MPOXOISIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YePTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

33

[TapannenpHas mpoeKuus, IPUMEHEHUE
JUTSI TIOCTPOEHUS CeYeHUH KyDa 1
napamenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

34

[TapannensHble WI0cKoCTH. [Ipu3Haku
MapayuiebHOCTH JBYX IMJIOCKOCTEH

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIeH
yepe3 TOUKY, He MPUHAAISKAILYIO JTaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH NPSIMBIX TIEPECEUCHUS
MIPH EPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

37

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUEHHBIX MEXK]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH TIPSIMOH C
JBYMsI ITapaJIJIEIbHBIMU TUIOCKOCTSIMU




38

[ToBTOpenue: Teopema [Mugaropa Ha
IUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenunena

41

Borunicnenue AnuH OTpe3KoB B KyOe U
MIPSIMOYT'OJIBHOM ITapajuIeIeuIe1e

42

[lepneHIUKYISIPHOCTD PSAMOU U
mockocTH. [Ipu3nak
MEPIEHIUKYISIPHOCTH MPSMOH U
IIJIOCKOCTH

43

[lepneHMKyYISIPHOCTD NPAMOU U
mwrockocTH. [TpusHak
HEPIECHIUKYIIIPHOCTH MPSMOU U
IIJIOCKOCTH

44

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIEH
4yepe3 TOUKY IMPOCTPAHCTBA
MEePIEHIUKYIISIPHON K TUIOCKOCTH

45

IInockocTtu u MEPINCHAUKYIISAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

46

IInockocTtu u MNEPNCHAUKYIIAPHBIC UM
IIpsAMBIC B MHOT'OI'PaHHHUKAax

47

[leprieHauKynsp U HAKJIOHHASL.
ITocTpoenue nepneHuKyIisgpa U3 TOUYKN Ha

PSIMYIO

48

[leprieHAUKyISAp U HAKJIOHHASL.




[TocTpoenue neprneHuKyspa U3 TOYKU Ha
IPSAMYIO

Teopema o0 TpEX nepHeHANKYIApax

49
(mpsimast 1 oOpaTHast)

50 Teopema o0 TpEX nmepneHAUKYIApax
(npsimast u oOpatHast)

51 Yroa Mmexay CKpelBaroIMMUCS
MPSIMBIMU
[Touck neprneHauKyIIpHBIX MPSIMBIX C

52 MTOMOIIBIO IEPIIEHIUKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaiabHOE MPOSKTUPOBAHHE
[TocTpoenue ceuenuii Kyoa, MpU3MBl,

54 MPaBUWJILHON TUPAMUJIBI C TIOMOIIIBIO
OPTOTOHAJIBLHOW MPOEKIUU
[TocTpoenue ceuenuit Kyoa, MPU3MBI,

55 MPaBUJIbHON NUPaMUIbI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU
CummeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJBHO TUIOCKOCTH. [ImockocT
CUMMETpU B MHOI'OTPaHHUKAX

57 [Ipu3Hak nepneHANKYISPHOCTH IPSIMOM U
IJIOCKOCTH KaK CII€JCTBUE CUMMETPUN

58 IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSHUN OT TOUKH JI0 IIJIOCKOCTH

59 [IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHHUN OT TOUKH JI0 IIJIOCKOCTH

60 CrniocoObl ONyCTUTh NEPIIEHANKYIISAPHI:




CUMMCTpPUs, CABUT TOYKHU I10
NapajuIeIbHON IIPAMOM

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsHas padora "B3anmuoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTae”

63

[ToBTOpEHME: yron Mex 1y NpSIMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuueckre METOIbl BHIYUCICHUS
yriia MeX]ly MPSIMBIMH B MHOTOTpaHHUKAX

66

JByrpanHubiii yroj. CBOMCTBO JIMHEWMHBIX
YIJI0B IBYTPaHHOIO yria

67

[TepnienaukynspHelie maockocti. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX ITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeH sl IBYyX MI0CKOCTeN
MEePIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyronbHbIN Mapajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasiesenumnesa

70

TeopeMa 0 AUaroHaJii npsMoyroJibHOTO




apajiiejacnuiecaa u CJICACTBUC U3 Hee

71

CrepeomMeTpriecKue U IPUKIaJIHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieTbHbIE TUIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAaX

73

[Tapa nmapaynenbHbIX JI0CKOCTEN Ha
CKpPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHUE
MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX

74

PaccrosiHme OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSMOU JI0 TVIOCKOCTH

75

BrrunciieHue paccToOAHUI MEXTY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76

TpéxrpanHblil yroJy, HEPaBEHCTBA ISl
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

77

DneMeHTHI chepuuecKoil reOMEeTPHH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

78

KonTtponsnas pabota "Yrisl u
paccrosiHus"

79

CucremaTtuzanus 3HaHUN "MHOrorpaHHUK
U €ro 3JIEMEHTHI"

80

[Iupamupa. Buas nupamun. [Ipasunbaas
nupamuja




[Ipusma. IIpsmas u HaKJIOHHAS IIPU3MBI.

81 1
[IpaBunbHas npusma

82 [IpssmMoit mapayenenunen, 1
MPSIMOYTOJIBHBIN Mapajuieenumnes, Kyo

83 Boinyxiibie MHOTOrp-k1. Teopema Ditnepa 1
Brinyxkiibie MHOTOTp-K1. Teopema Ditnepa.

84 [IpaBuiIbHBIE U TIOJTYTIPABUIIBHBIE 1
MHOTOTPKH

85 KonTtponsnas pabora "MHuororpaHHuKT" 1

86 [TonsiTne BEeKTOpa Ha IJIOCKOCTH H B 1
MPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 PazHoCTh BEeKTOPOB 1

89 [TpaBuso mapannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Paznoxenne BekTopa 1mo 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOU 1
TUIOCKOCTH

92 CkaysipHO€ NMPOU3BEICHUE 1

03 Brrunciienue yria Mexmay BEKTOpaMu B 1
MPOCTPAHCTBE

94 [IpocTeiimue 3a7a4n ¢ BEKTOPAMH 1

95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1

96 IIpocreiimme 3anaun ¢ BEKTOpaMu 1

97 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1

98 O06o001eHne u cucTeMaTu3anus 3HaHu’ 1

99 O06o001eHne 1 cucTeMaTu3alus 3HaHU! 1




100 Hrorosas koHTpoJbHAs padoTa 1

101 HroroBas koHTpoOJIbHAS paboTa 1

102 O06o01IeHre 1 cucTeMaTH3alus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







		2024-10-21T19:03:24+0300
	МОУ "Кужмарская СОШ"
	Я являюсь автором этого документа




