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HOACHUTEJIBHAS 3AIIMCKA

['eoMeTpust sBIsIETCS OMHUM M3 0a30BBIX KyPCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaK KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTCCTBEHHO-HAYYHOW HAIPaBIECHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoNbKy JOTHYECKOE MBITUICHHE, (DOPMUPYEMOE MPU H3YUCHUH 00YIAFOIITMHCS
MOHATUHHBIX OCHOB TE€OMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKHUX YTBEPIKIACHUH MPU PEIICHUH TCOMETPUICCKUX 3a/1a9, YMCHHE
BBIIBUTATh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIOIB3YIOTCS TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (DU3UYCCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl yaeOHOTO Kypcea «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YICHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TIpeaMeTHONW oOsacth «MartemaTuka U
nH(POpMAaTHKa» Yepe3 o0ecreuyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUN U JCHCTBUH, CIIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIMMBIX JIJISI YCTICITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
MCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3aJlayaMy Kypca T€OMETpUM Ha YIIyOJIEHHOM YPOBHE,
PACHIUPSIONIMMH U YCHIMBAIOIIMMEU KypC 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIpeHne MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHuEe TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIINX MaTeMAaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3YydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arllapara 1mo pas3aeity
«CrepeomeTpus» yueOHOT0 Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMU MIOHATUSIMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMynT U yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHJIapTHBIE CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh Ha YEPTEkKaxX, MOACISIX U B PEalbHOM
MHpE MHOTOTPAaHHHUKH M Teja BpalleHUs, KOHCTPYHPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHue TMOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO ITOCTPOCHHMS
MaTeMaTHYeCKUX TEOpui, (POopMHpOBaHHE MMOHHMAHUS POIM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yMEHHS BJIQJCTh METOJAMH JIOKA3aTEIbCTB M aJIrOPUTMOB
pelIeHus, yMEHUS UX IPUMEHSITh, IIPOBOIUTH JOKA3aTSIbHBIC PACCYKICHHS B X0/
pEeIIeHUs CTEPEOMETPUYCCKUX 3ajad M 3a7]ad C IMPAKTHYCCKUM COACPIKAHHEM,
dbopMupOBaHUE TPEACTABICHUS O HEOOXOIUMOCTH  JOKAa3aTeIbCTB  TIPH



000CHOBaHUM MAaTeMaTUYECKUX YTBEPKJICHUM U POJIM aKCUOMATHUKH B MPOBEICHUN
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K H3yUYECHHUIO TEOMETPHH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSBICHHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 xnaccax sBustorcs: «lIpsiMble M IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukny, «Tema BpameHus», «BekTopbl ©W  KOOpPAWHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTUSMMY, PEJICBAHTHBIMU T€OMETPUU Ha YIITyOJaEHHOM ypoBHE 00ydyeHus B 10—
11 xmaccax, OTHOCUTCA KO BCEM COJEp)KAaTEeJIbHBIM JUHUAM Yy4eOHOro Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHMH  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pacTpefeNEHHbIM 0 ToAaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0ydaroIIuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYCCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOJI0/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00Yy4alOUIUXCsl, PACIIUPSS U YIIIyOIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus qans  auddepeHnmanuu  0oOydeHHS,  TOCTPOCHHS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MporpamMMm, OOecneunuTh yriayOnEHHOoe
M3y4YeHHE T€OMETPHUH KaK COCTaBJISIONEH yaeOHoTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obecrnieurmBas NMPEEMCTBEHHOCTh MEXTY
o0muM ¥ podeccuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heento), B 11 kiacce — 102
yaca (3 yaca B HEJIeJIO0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiejbHble U CKpelluBaromuecs npsiMble. [IpU3HaKW CKpEUIMBAIOIINXCS
npsiMbIX. [lapanmienbHOCTh OPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapaslieIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAILICIBHOCTD TPEX MPAMBIX, MapalIeIbHOCTh MPSMO
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIECHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBbIMH B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEN: MapasieiabHble
IJIOCKOCTH, CBOMCTBa napaiesIbHbIX MJIOCKOCTEHN. [Ipocreitimne
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapasuielenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIAPHBIE MIPSMBIE B
IPOCTPAHCTBE, MPSIMbIE MNapaJUICIbHbIE W MEPHEHIUKYJAPHbIE K IUJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IIOCKOCTH, TEOpeMa O NpsMOH
NEPIEHIUKYISIPHON IJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS (GUTYPHI HA TUIOCKOCTh. [leprieHauKyasspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEH. TeopeMa o TpEx
NEPHEHIUKYISApaX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSMOW U IUIOCKOCTBIO, JABYI'PAHHBIN
YIOJI, JINHEWHBIM yToJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yriia. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiIa. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: n-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapajuIeIEIUANe ] U ero cBorMcTBa. Kpartuaitmue
MyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: n-yrojibHas nupamuja, IpaBUibHas U yCEeUEHHAs
nupamunbl. CBoiicTBa péObep M OOKOBBIX TpaHel MNPaBWIbHOM MUPAMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPAaBWJIbHAS IpU3Ma WM NpaBUWJIbHAS MHPAMUIA,



MpaBWJIbHAs TPEYToJIbHASI TMpaMuaa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, NOAEKAdP U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pE&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPU3MBI,
II0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMoi ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW NHPAaMUJIBI, TEOpEMa O
IJIOIIAAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. ODJIEMEHTBl CHUMMETPUM  IPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUS IPAaBUILHOU
IAPAMUBI.

BekTopsI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE W I[POTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHApHBIE BEKTOPHI. lIpM3HAK KOMIUIAHApPHOCTH TPEX BEKTOPOB.
IIpaBuiio napaienenunena. Teopema O pasIoKEHUH BEKTOpa II0  TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTON Mexay Bekropamu. CKalspHOE IPOU3BEACHUE
BEKTOPOB.

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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHckoe BoCIMTAHME:

c(hOopMHUPOBAHHOCTD IPaKTAHCKOM MO3UIIMU 00YJaIOIIEerocss Kak akKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUMCKOTr0 00IIeCTBA, MPEACTABICHUE O MATEeMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUUYHBIX CTPYKTYp, SBICHHUH, MPOLEAYP
IPOKJIAHCKOTO  oOmiecTtBa  (BBIOOPBI, ONPOCHI W JPYyroe), YMCHHE
B3aMMO/JICMICTBOBATh C COLHMAJIbHBIMH HWHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIMAMU 1 Ha3HAYCHUCM;

2) maTpUuoOTHYECKOe BOCIIUTAHME:

c(hopMHUPOBAHHOCTH POCCHUNCKON TPaKIAHCKOW HIACHTUYHOCTH, YBAXKCHHUS K
MNPOLLJIOMY M HACTOSIIEMY POCCUHUCKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K



JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUYECKOM LIKOJIBI,
WCIIOJb30BaHUE ATUX JOCTH)KEHUM B JPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO IMOBEJCHUS, CBA3AHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUIN HAYKH U JAEATEIBHOCTHIO YUEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/Ia B IOCTPOCHHE YCTOMYUBOTO OYIyIIETro;

4) acTeTHYECKOE BOCIIUTAHUE:

ACTETHUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAs ACTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3aja4, PEIICHUHN, pacCyKIECHUNU, BOCIPUUMUYNBOCTH K
MAaTeMaTUYECKHUM acIlleKTaM Pa3jInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocnuTaHHE:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEeMaTUYeCKHWe 3HAHUS B
MHTEpECax 3I0POBOro 1 0e30MmacHOro oopasa KU3HH, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTaHUE, COATAHCUPOBAHHBIM PEXKHUM 3aHATUN U
OTIIbIXa, PeTyisipHas (u3NYecKas aKTUBHOCTh), (PM3UYECKOE COBEPIICHCTBOBAHUE
P 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN JAEATEIHLHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYHdy, OCO3HaHHE IIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JESATENIBHOCTH,  CBSI3AHHBIM €
MaTEMaTUKON U €€ NUPHIOKEHHSIMHU, YMEHHE COBEpIIAaThb OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccur W pPeaTnM30BBIBATH COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U
caM000pa30BaHUI0 HAa MPOTHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAIIPaBIECHHOCTH;

7) 3Ko0JI0THYeCKOe BOCIIUTAHME:

c(OpPMHUPOBAHHOCTh  JKOJOTUYECKOW KYyJIbTYpbl, TOHHMAHUE BIUSHUSA
COLMAIIBHO-3KOHOMHMYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOM
Cpelibl, 0CO3HaHME TJI00AIBLHOTO XapaKkTepa dKOJIOTHIECKUX TPOOIeM, OpUEHTAIUS
HAa TIPUMCHEHHE MATeMAaTUYECKUX 3HAHWWA JUIsl penieHus 3agad B 00JacTu
OKpYXalWIEH Cpeapl, IUIAHUPOBAHHUE IIOCTYIIKOB M OLEHKM HX BO3MOXHBIX
MOCJICACTBUH JIUTSI OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOLLIECTBEHHOMN MPAKTUKH, TIOHUMAaHHE MaTEMaTUYECKON
HayKH Kak cpepbl YeI0BEUECKOM A TEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
IUISL Pa3BUTHS LUBUIN3ALNAH, OBJIAJICHUE SI3bIKOM MATEMAaTHKA U MAaTEMAaTUYECKOU



KYHBTypOﬁ KaK CPCACTBOM ITO3HAHUWA MUPaA, TOTOBHOCTb OCYHICCTBJIIATH IIPOCKTHYTO
N UCCIICAOBATCIIbCKYIO ACATCIbHOCTD MHANBHUAYAJIBbHO U B I'PYIIIC.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBblie JJornyecKkue NecTBUA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTUUYECKUX
OOBEKTOB, TMOHSATUN, OTHOIICHUH MEXAYy TOHATUAMH, (OPMYIUPOBATH
ompeieNieHUsl TIOHSITHH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIUH,
OCHOBaHUS JIJIs 0000IIEHUS M CPABHEHUSI, KPUTEPUH MPOBOJMMOT0 aHAJIN3a;

BOCIIPUHUMATh,  (opMyaupoBaTh U  IPeoOpa3oBBIBATh  CYXKJCHHUS:
yTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, €IMHUYHbIC, YACTHBIE U 00IIIHE, YCIOBHBIC,

BBISABJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (aKkTax, JaHHBIX, HAOJTIOJMCHUIX U YTBEPXKICHUAX, MpeJjaraTh KPUTCPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JeNaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTUKH, JI€AYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIOUEHUHN, YMO3aKIIOUEHUN 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITENIHO J10KA3aTEbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATH apPTyMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOBL;

BbIOMpaTh cmoco® peiieHus ydeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHHUs, BHIOMPATh HAMOO0JIee MOAXOASIINM ¢ yUETOM CaMOCTOSTETBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKue 1eCTBUSA:

UCIIOJIB30BAaTh BOIPOCHI KaK MCCIEA0BATEIbCKUII HMHCTPYMEHT ITO3HAHMS,
dbopmynupoBaTh  BOMPOCH,  (UKCUPYIOIIME  MPOTHUBOpEYHE,  MpoOIemMy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (GOpMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

IIPOBOJAUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIECIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSMHU, MTPOILIECCAMH,

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIIEHHS W BBIBOJBI IO pPE3yJibTaTaM
MPOBEAEHHOIO  HAOJIOJICHUS, HCCIECIOBAHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHMIA;

IPOTHO3UPOBATH BO3MOKHOE pa3BUTHUE TMPOLECCA, a TAKXKE BBIIBUTAThH
MPEIIOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ ungopmaumeii:

BBISIBJIATH JA€(UUUTHI MH(DOPMALIMK, JTAHHBIX, HEOOXOJMMBIX JJIsi OTBETa Ha
BOIIPOC U JIJIS PEILICHUs 3a]1a4u;



BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IMYHBIX BUAO0B U (hOpM
MIPE/ICTaBIICHUS;

CTPYKTYpHpPOBaTh MH(POpPMALIMIO, MPEICTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSIMH U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOUYKY 3PEHHUSI B YCTHBIX
U THUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS TIO XOJYy pEIICHUs 3ajauu,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelIaeMo 3aJaud, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha TIOMCK
pElIeHUs, COIMOCTaBIIATh CBOU CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuasnora, oOHapy)KMBaTh Pa3jIM4YUE U CXOJCTBO TMO3UIMHA, B KOPPEKTHOU (dopme
dbopMyTUpOBaTh pa3HOTJIACHS, CBOM BO3PAKECHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3a]lauu, SKCIIEPUMEHTA, UCCIEAOBaHUSA,
IIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad
IIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIe 1eCTBUSA

Camoopranusanus:

COCTaBJIATH IIJIAH, AITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCOO PEIICHUs C
y4éTOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAaPUAHThI PEIICHHUH C y4éTOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATEIIbHOM  peduiekcMu Kak  OCO3HaHUSA
COBEpPIIIAEMBIX JEUCTBUUA M MBICIMTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpollecca MU pe3ysibTaTa pelIeHUs
MaTeMaTHYEeCKOM 3aa4H;

MPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEUICHUH 3aJayH,
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3YJIbTATA U U YCIOBUIM, OOBSICHITH MPUUUHBI
JTOCTVIKECHUST VUM HETOCTH)KEHUS PE3YyJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJbHOCTD:



MOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMaH/IHOW W WHJUBHUAYaTbHOU
paboThl MpU peHieHWH YYEOHBIX 3ajady, NPUHUMATH I1IeJIb COBMECTHOM
NEeATEeNIbHOCTH, IJIAHUPOBATh OPraHU3AIMI0O COBMECTHOM paboOThI, pacmpeacisiTh
BUJIBI pa0OT, I0rOBapUBaThCs, 00CYKIATh MPOIECC U pe3yJbTaT paboThl, 000011aTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPYNIOBHIX (opMax paboThl (0O0CYXaeHHs, 0OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbID» U UHBIE), BHITIOIHATH CBOIO YAaCTh PA0OTHI U KOOPIMHUPOBATH
CBOM JICHCTBHUS C APYTUMHU WICHAMHU KOMaH/bl, OIICHUBATh KaueCTBO CBOETO BKJIaj1a
B OOmMI TPOAYKT MO KpUTepusiM, CHOPMYJIUPOBAHHBIM  yYaCTHHUKAMHU
B3aUMOJICUCTBUS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kinacca oOyvaromuiicst HAy9UTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHATHSIMHU CTEPEOMETPUU TPHU
pelieHnu 3a1a4 ¥ MPOBEICHUN MAaTEMAaTUUECKUX PACCYKICHUM;

e TMPUMEHSTH aKCHOMBI CTEPEOMETPUM M CIICJICTBHUS U3 HHUX IPHU PEIICHUU
TEOMETPUYECKHUX 3a]1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIOJOKEHHE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBaTh TOHATHSMHU, CBS3aHHBIMM C yIJlaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TMPOCTPAHCTBE, MEXAY MPSMON U
IUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (MpHU3Ma,
UpaMuIa, NPSMOYTOJIbHBIN Napasiesenunes, Kyo);

e KiIaccU(PUIMPOBATH  MHOTOTPAHHUKH, BBIOMpass  OCHOBaHUA  JUIS
KJ1acCU(pUKAITUY;

e CBOOOJIHO OMNEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBITIOJIHATH napajieabHOe, [IEHTPAJILHOE u OpPTOTOHATBHOE
IPOEKTUPOBaHUE (GUTYP HA IIOCKOCTh, BHITIOHITH U300pakeHus GUryp Ha
MJIOCKOCTH;

e CTPOUTH CEUEHHS]I MHOTOTPAHHUKOB Pa3IMYHBIMH METOJIAMHU, BBHITIOTHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUJIOIMIAJM  TOBEPXHOCTEH  MHOTOIPaHHUKOB  (Ipu3Ma,
MMpaMUJia), FEOMETPUUECKUX TeJ C MPUMEHEHUEM (POpMYIT;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHUS B MIPOCTPAHCTBE, LICHTP,
OCh U TNIOCKOCTh CHMMETPUH, LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (PUTYPHI;



CBOOOJIHO OINEpPUPOBATH MOHSATUAMHU, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

BBITIOJIHATH ACHUCTBUA HaJl BEKTOPaMUu;

pelarh 3aJadyd Ha JI0Ka3aTEIbCTBO MATEMAaTUYECKUX OTHOLIEHHU U
HaXO0XJIECHUE TEOMETPUUECKUX BEJTUUNH, TPUMEHS S U3BECTHBIE METOIbI IPU
pEILICHUH MaTEMaTUYECKUX 3a7ay IOBBIIIEHHOTO WU BBICOKOTO YPOBHS
CJII0)KHOCTH;

NPUMEHATh MPOCTEHIINE NPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, NPEOOpPa3OBBIBATh M HWHTEPIPETUPOBATH HWHOOpPMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, MNpeIcTaBICHHYIO Ha
YepTexKax U pUCYHKaX;

NPUMEHSATH TOJYYEHHbIE 3HAHUSI HA TMPAKTUKE: CpaBHUBATh W
AHAJIU3UPOBATH PEaAJbHBIC CUTYAIlMH, NPUMEHITh W3YUYEHHBIC MOHSTHUS B
mpoiiecce  IMOUCKAa  PEIICHUST MaTeMaTH4ecKu ChOpMYJIHPOBAHHOU
npoOJieMbl, MOJCIMPOBATh peajbHbIE CUTyallMd Ha SI3BIKE TCOMETPHH,
UCCIEN0BaTh MOCTPOCHHBIE MOJIENN C UCIIOJIb30BAHHEM T'€OMETPUUECKUX
MOHSATUN W TeopeM, armapara ajareopbl, peniaTh MPaKTHYECKUE 3aJayw,
CBSI3aHHBIE C HAX0K/ICHUEM T€OMETPUUECKUX BEJINYUH;

UMETh TPEACTABICHUS OO0 OCHOBHBIX ATamax Pa3BUTUS TEOMETPUU Kak
COCTaBHOM 4YacTH (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIIOCKOCTEN B g
MIPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTD MPSIMBIX U 55
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHUKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE IpaBUJIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[TonATHs cTepeomMeTpHuu: TOUKA, IpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa N300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapajieNbHbBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

[TonsTHS: epeceKarouuecs MIOCKOCTH,
nepeceKarouecs npsimasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsiTHS: epeceKarouecs MIOCKOCTH,
nepeceKaroIuecs npsimas ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
MIPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIHUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHus PSMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHunit nupamupl, Kyoa
U IPU3MBI, KOTOPbIE TPOXOAT Yepes3 X
pé6pa. N3o0paxkeHne nepecedeHust
MTOJTYYEHHBIX IIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUI
pa3HbBIMU IIBETaAMU

11

N3obpaxenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC MTPOXOIAT Yepe3 X
pé6pa. N3o0paxxeHne nepeceueHust
MOJTyYCHHBIX TUIOCKOCTEH.
PackpammBaH#e MoCTpOSHHBIX CCUSHHM
pa3HBIMU IIBETAMU

12

N3obpaxenne ceueHnit mupaMuibl, Kyoa
Y TIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX TIOCKOCTEH.
PackpanimBanue MoCTpOSHHBIX CCYCHHUN
Pa3HBIMU IIBETaMU

13

N300pakeHue ceueHni mupaMubl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UxX
pébpa. M3o0paxkeHne nepeceyeHus




IIOJTy4EHHBIX IIJIOCKOCTEN.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HBIMM LIBETAMHU

14

Merton cneoB Ui HOCTPOSHUS CEUEHUI

15

Mertoa cieoB Ui OCTPOSHHS CEUCHHIA.
CaoiicTBa epece4eHnii MpsIMbIX U
IJIOCKOCTER

16

Mertoa cieoB Uit OCTPOCHHS CEUSHHM.
CpoiicTBa nepecedeHnii MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenwne ceuenuii B nmupamuae, Kyoe
o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YePTEKEH U 3aITHCh IIIaroB
MTOCTPOCHHUS

18

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpPTEKEH U 3aIlKCh I1aroB
MTOCTPOCHHUS

19

[TocTpoenune ceuenuii B nmupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenwuii B nupamuie, Kyoe
o TpéM Touykam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEHN U 3aIIUCh LIATOB
IIOCTPOEHHUS




21

[ToBTOopenue nmnanumerpun: Teopema o
MPONOPIHOHANBHBIX 0Tpe3kax. [Tomodue
TPEYrOJIbHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUCHUSIX Ha
BBIHOCHBIX 4yepTexkax. Mcropus pazButus
TJIAHUMETPUHU U CTEPEOMETPUHU

23

Kourpoabaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocTtpaHcTBe. CKpenuBaromuecs
npsmeie. [[pu3Haku cKpenmBaromuxcs
npsMbIxX. [lapannenbHble TpsMble B
IIPOCTPAHCTBE

25

TeopeMa o CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JTAHHOW MPSIMOM, IPOXOASAIIEN Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIeH Ha
JTAHHOU mpsiMoii. JIemMa o mepeceueHun
NapajuieNbHbIX IPSIMbIX IJIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsAMBIX. Teopema
0 TpEX mapasuieIbHBIX NPsAMBIX. Teopema
0 CKpEIIMBAIOLIUXCS MPSIMBIX

27

[TapannensHoe MPOSKTHPOBAHUE.
OcHoOBHBIE CBOMCTBA MapaIENLHOTO
npoekTupoBanus. M3o0paxenne pa3HbIx
¢uryp B napajsienbHONH IPOEKIUU




28

enTpanbHas mpoekuus. Yroic
COHAIIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXAY NPSIMbIMU

29

3amauy Ha 10Ka3aTeJIbCTBO U
HCCIIeI0BaHUE, CBSI3aHHBIC C
paCHOJIO)KeHI/ICM Hp?[MI)IX B
MIPOCTPAHCTBE

30

[TonATHA: mapaIeNbHOCTD NPAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIILHOCTH MPSMOU U IJIOCKOCTH.
CBoiicTBa NapaJIEIbHOCTH NPSIMOKN U
IIJIOCKOCTH

31

FeOMeTpI/I‘-IeCKI/Ie 3ala4i Ha BBIYUCIICHUEC
U JI0Ka3aTelIbCTBO, CBSI3aHHBIE C
MapajiebHOCTBIO MPSAMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE

32

[TocTpoenue ceueHus:, MPOXOISAIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapajyIeIbHOrO APYrou npsimoil. Pacuér
OTHOLLUEHUN

33

[TapannensHas MpoeKIys, MPUMEHEHNE
JUIS IOCTPOCHUSI CEYCHHH KyOa 1
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

34

HapannenLHme IIJIOCKOCTH. HpI/I3HaKI/I
napaJlIeJIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CINHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[HH.[CfI 4gepe3 TOUKY, HC




MPUHAJICKALLYIO TAaHHOM NJIOCKOCTU U
CIIEICTBUS U3 HEE

36

CaoiicTBa napauieabHbIX MJIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX IEpECeUeHUs
IIpH NCPECCUCHUM [IBYX MApaJIJICIIbHBIX
IIJIOCKOCTEMN TPEThen

37

CpoiicTBa napauieabHbIX MIIOCKOCTEM:
00 oTpe3kax napasuieIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXKAY MapalIeIbHBIMU
IJIOCKOCTSIMU; O TEPEcCeUeHUH MPSIMOii C
ABYMA ITapaJlJICIbHBIMU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema [ucaropa na
TUTOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

40

CBoiicTBa Ky0a U MPSMOYTOJIBLHOTO
napajuiefenuneaa

41

Brruncnenue AmuH 0Tpe3KoB B KyOe u
MPSIMOYTOJIbHOM Hapajuiesienure e

42

[TeprieHAMKYISAPHOCTD MPSIMOU U
wiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTU MPSIMOU U
MJI0CKOCTH

43

[lepneHIMKyIApHOCTD NPSAMON U
mockocTy. [Ipusnak
MEPIEHIUKYIIAPHOCTHU NPSMOH U
IIJIOCKOCTH




Teopema o CylIECTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, TPOXOAALIEH

44 yepe3 TOUKY IPOCTPAHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTU

45 [TnockocTu U NepHeHAUKYISIPHBIE UM
MpsSIMbI€ B MHOTOT'PAaHHHUKAX

46 [TnockocTu U MEpNeHAUKYISIPHBIE UM
MpsSIMbIE B MHOTOTPaHHHUKAX
[lepneHuKyIsip ¥ HAKJIOHHASL.

47 [TocTpoenue neprneHIMKyIsIpa U3 TOYKU
Ha MPSMYIO
[lepnienquKyIsip ¥ HAKJIOHHASL.

48 [TocTpoenue neprneHIMKyIsIpa U3 TOYKU
Ha IPSIMYIO

49 Teopema o Tpéx nmepneHAUKYIIpax
(mpsimast u oOpaTHast)

50 Teopema o Tpéx nmepneHAUKYISIpax
(mpsimast u oOpaTHast)

51 YTroa Mex Iy CKpeluBaoIUMUCS
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 MIOMOIIBIO NEPHEHAUKYIISIPHBIX
IIJIOCKOCTEMN

53 OpTOoronanbHO€ MPOEKTUPOBAHUE
IToctpoenue ceuenuii Kyoa, Ipu3Msl,

54 MPaBUIILHON MUPaMUIbI C TOMOUIbIO

OpTOFOHﬁJ’ILHOfI MMpOCKINHU




55

[TocTtpoenue ceuenuii Kyoa, IpU3MBI,
IIPAaBUJILHOM IUPaMUBI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0CKOCTHU. IInockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM
U IJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU

58

[IpaBuiibHBIE MHOTOTpAaHHUKH. Pacyér
pacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

59

[IpaBusIbHBIE MHOTOTpAaHHUKH. Pacyér
PAacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

60

CriocoObl OITyCTUTh HEPIIEHIUKYISPDIL:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

61

CnBur 1o HenapasuieJIbHON IPSMOH,
W3MEHEHUE PACCTOSIHUI

62

KontponpHas padota "B3zanmuoe
Pacroio’KeHUe MPSAMBIX U MIIOCKOCTEH B
npocrpasncrae"

63

HOBTOpeHI/ICZ yroJj Mexay IpiaMbIMHU Ha
IJIOCKOCTHU, TPUTOHOMECTPHA B
MIPOU3BOJIBHOM TPECYI'OJIBHUKE, TECOPpEMaA
KOCHHYCOB

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPELIMBAIOIIUMHUCS MPSIMBIMH B
IIPOCTPAHCTBE




65

I'eomeTpryeckre METOIbI BBIYNCICHUS
yrila MeX1y NpsIMBIMHU B
MHOTI'OTPaHHUKAX

66

JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX
YIJI0B IBYTPaHHOIO yIjia

67

[TepieHAMKYNASPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMMHO HEPIEHIUKYISPHBIX
IJIOCKOCTEN

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSIMOU
IepecedYeHms ABYX IJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEN MIIOCKOCTH

69

[IpssmoyronbpHBIN Napasuienenunesn; Kyo;
U3MEPEHUs, CBOUCTBA IIPSIMOYTOJIBHOTO
napajuieJIenunea

70

Teopema o AuaroHaIy MPSMOYTOJIBLHOTO
rapajuieJienuIe/ia u CICICTBHE U3 Hee

71

CrepeoMeTpHuueckre U IpUKIIaIHbIE
3a/1auM, CBSI3aHHbIE CO B3aMHbBIM
PaCMoJIOKEHUEM MPAMBIX U INIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUBAOIINUECCA
IPpsAMBIC, ITapaJJICJIbHBIC IIJIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'PaHHUKAX

73

Hapa ImapayiCJIbHbIX IUIOCKOCTEH Ha
CKPCUIMBAIOIUXCA TPAMBIX, PACCTOAHUC
MCKAY CKPCHIINBAIOIIUMUCH IIPSAMBIMHU B
MPOCTBIX CUTYalIUAX




74

PaccrosiHuie OT TOUKH J10 TJIOCKOCTH,
paccTosiHUE OT MPSAMOM JI0 IVIOCKOCTH

75

Brruncnenue paccTosHuM MEX Ty
CKPELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOIIIBIO NIEPIEHAUKYIIAPHON
IIJIOCKOCTH

76

TpéXrpaHHbIi yroj, HEPaBeHCTBA IS
TpeXTrpaHHbIX yrioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOTO yria

77

DneMeHTHI c(heprUIeCcKOil TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponbHas padota "Y1l u
paccrosiHus"

79

CucreMaTus3anus 3HaHUH
"MHOTOrpaHHUK U €ro JIEMEHTHI"

80

[Tupamuga. Buasl nupamun. [IpaBunbaas
nupamMua

81

[Ipusma. IIpsmas v HaKJIOHHAS TPU3MBI.
[IpaBunbHas nmpu3zmMa

82

[Ipsimoii mapannenenurnesn,
MPSIMOYTOJIbHBIN Tapasieenumne, Kyo

83

Brimykiibie MHOTOTpanHuku. Teopema
Ditnepa

84

Beinykieie MHOrOrpaHHuku. Teopema
Oiinepa. IIpaBuibHbIE 1
IIOJIYIIPaBUJIbHBIE MHOTOIPAaHHUKHU

85

KonTposnpHas padota "MHOrorpaHHuKN"




Ilonstue BCKTOpPA HA IMJIOCKOCTHU U B

86 1
MPOCTPAHCTBE
87 CymMa BEKTOPOB 1
88 PaznocTh BekTOpOB 1
89 [IpaBusno napannenenurnena 1
90 YMHOXeHHEe BEKTOpa Ha YUCIIO 1
Paznosxenue BexkTopa 1o 6a3ucy Tpex
91 BEKTOPOB, HE JISKAIIUX B OJTHOU 1
TIJIOCKOCTH
92 CkansipHO€ TPOU3BEICHUE 1
93 Brruncnenue yriia Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
94 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1
95 [IpocTeimue 3aga4n ¢ BEKTOPAMHU 1
96 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1
97 [IpocTeimue 3aga4n ¢ BEKTOPAMHU 1
98 O000111eHNE U CUCTEMATHU3ALIUS 3HAHUN 1
99 O000111eH1E U CUCTEMATHU3AIUS 3HAHUI 1
100 Hrorosas koHTpoJIbHAS paboTa 1
101 Hroropas koHTpoJIbHAs paboTa 1
102 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME
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