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IHHOACHUTEJIBHASA 3AIIMCKA

['eomeTpust siBngeTcs OMHUM W3 0a30BBIX KYpPCOB HA YPOBHE CPEIHETO
o011iero o0Opa3oBaHus, TaKk Kak 00€CNEeYMBAET BOZMOKHOCTh U3YUEHUA JUCHUTIIAH
€CTECTBCHHO-HAYUHOW HAIMpPaBJICHHOCTH W MPEAMETOB TYMAHUTAPHOIO IIMKJIA.
[Tockonmpky  JOTMYECKOE€  MBINIUICHHWE,  (opMupyeMoe TIpH  H3YUCHWH
00yYaroIUMUCS TTOHATUMHBIX OCHOB T'€OMETPHUM, MPHU J10KA3ATEIbCTBE TEOPEM H
MOCTPOCHHUM 1LIEMOUYKHU JIOTHUECKUX YTBEPKICHUHA TPU PEIICHUH T€OMETPUUECKUX
3374, YMEHHME BBIJIBUTaTh W OMPOBEPraTb TUIOTE3bl HEMOCPEACTBEHHO
UCIIOIb3YIOTCS MIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH
(mzrueckux 3amay.

[{enb ocBOEHUA mporpaMMbl yueOHOTO Kypca «['eomeTpus» Ha yriayOaEHHOM
YPOBHE — Pa3BUTUE WHAMBUAYAIbHBIX CIOCOOHOCTEH oOydaromumxca Mpu
W3YUEHUH T'€OMETPUH, KAaK COCTABJIAIONICH nmpeaMeTHON obnactu «Martemaruka u
uHdopMmaTrka»y  dYepe3  OOCCIEUYCHWE  BO3MOXKHOCTH  TPHOOPETCHHWS |
UCIOIb30BaHUsA Oosiee TJIyOOKMX TEOMETPUUECKUX 3HAHWUH W JeHCTBUH,
cnenupUIHBIX TEOMETPUH, U HEOOXOUMBIX ISl YCIIENTHOTO MPOGECCHOHATBHOTO
00pa30BaHus, CBSI3aHHOTO C UCHOJIb30BAHUEM MATEMATUKH.

[TpuopuTeTHBRIMU 3aJauyaMUd Kypca TE€OMETPUM Ha YriayOJIEHHOM YPOBHE,
PACHIUPSIONIMMY U YCWIMBAKOIIMMEI Kypc 0a30BOT0 YPOBHSA, SIBJSIOTCS:

paclIMpEeHUe MPEICTABIICHUS O TEOMETPUM KaK YaCTA MUPOBOU KYJbTYpPbI H
(hopMEpoBaHUE OCO3HAHUS B3AMMOCBSI3H TEOMETPHH C OKPYKAIOIIIAM MUPOM;

dopMupoBaHUE TPEACTABICHUS O TWPOCTPAHCTBEHHBIX (HUTYpaX Kak o
BOKHEHIIIMX MATEeMAaTUUYECKUX MOJEIAX, MO3BOJISIONIMX OMUCHIBAaTh M M3y4daTh
pa3HbIC SABJCHUA OKPYKAIOIIEr0o MUPA, 3HAHUE MOHATUHHOTO anmapara no pasaeiy
«CrepeomeTpus» yueOHOro Kypca reOMETPHUH;

dbopMupoBaHWEe  yMEHHWS ~ BJIAACTh  OCHOBHBIMH  TIOHATHSAMH O
MPOCTPAHCTBEHHBIX (PUTYpaX W WX OCHOBHBIMH CBOWCTBAMH, 3HAHHE TEOPEM,
dbopMyn W yMeHHE WX TIPUMCHSTH, YMCHHs JOKA3bIBaTh TCOPEMBI W HAXOJWUTh
HECTaHJApTHBIE CLIOCOOBI PELLICHUS 331a4;

(hopMupoBaHUE YMEHHS PACIIO3HABATHh HA YEPTEkKAX, MOJIEISIX U B PEaTbHOM
MHUpPE MHOTOTPAHHUKM M TE€ja BPAIICHUSA, KOHCTPYUPOBATh T€OMETPUUYECKHE
MOJEIH;

hopMupoBaHUE TOHUMAHHUS BO3MOXHOCTH aKCHOMATHUYECKOTO TOCTPOSHUS
MaTeMaTHIeCKUX Teopui, (PopMuUpOBaHWE TOHWMAHHUS PO AKCMOMATHKH TIPH
MPOBEACHUU PACCYIKACHUH,

(dhopMupoBaHe yMEHHUS BIAACTh METOJAMHU JOKA3aTEILCTB W AJITOPUTMOB
pEUICHUA, YMEHUA MX TNPUMEHATb, MPOBOAUTH JOKA3aTEIbHbBIE PACCYXKACHUSA B
X0/JI€ PELICHUS CTEPEOMETPUUECKUX 33/1a4 U 3a7a4 C MPAKTUUYECKUM COACPIKAHHUEM,



dbopMupoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  MPH
000CHOBaHMHM MAaTEMATHUYCCKUX YTBEPKACHUH W PO aKCMOMATHKH B TIPOBEICHHUH
JNEAYKTHBHBIX PACCYKIACHUI;

Pa3BUTHE ¥ COBEPIIICHCTBOBAHUE WHTC/UICKTYAJIbHBIX H  TBOPYECKUX
CIOCOOHOCTEH 00YyYaroIIMXCcs, MO3HABATEILHON aKTUBHOCTH, HMCCIICIOBATEIBCKUX
YMEHUH, KpUTHIHOCTH MBINIJICHUS, HHTEPECA K U3YUCHHUIO TEOMETPHH,

dhopmupoBanre (PyHKITMOHATBEHON TPAMOTHOCTH, PEIICBAHTHOM TEOMETPHH:
YMEHHUS PaCclo3HABaTh TMPOSBICHUS TEOMETPUUCCKUX TIOHATHH, OOBEKTOB |
3aKOHOMEPHOCTEH B PEANbHBIX JKA3HCHHBIX CUTYalUAX W MPHA WU3YUCHUH JPYTHX
yu4eOHBIX  TMPEAMETOB, TPOSBICHUSA 3aBUCHMOCTEH W 3aKOHOMEPHOCTEH,
MOJCIIAPOBAHUS PEATBHBIX CHUTYalluid, WCCIIECNOBAHUA TOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIAN TTOJTYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COACPKATEILHBIMHU JTUHUAMHA ydeOHOTO Kypca «l eomerpusy B
10-11 «kmaccax sapnstores:  «lIpamMble W MIOCKOCTH B MPOCTPAHCTBEY,
«Mmuororpannukmn», «Tema BpameHus», «BekTtopsl ©W  KOOpAWHATHI B
MPOCTPAHCTBEY, «IBUKEHUS B POCTPAHCTBEY.

ChopmymaupoBannoe Bo PI'OC COO TtpeboBaHHME «YMETh OINEPHPOBATH
MOHATHUAMWY», PEICBAHTHBIMU TEOMETPUM HaA YTIIyOIEHHOM ypOBHE OOYYCHHS B
10—-11 kmaccax, OTHOCUTCSI KO BCEM COJCPIKATEIbHBIM JIMHUSAM y4eOHOrO Kypca, a
dopMupoBaHUE  JIOTHUCCKUX YMEHHMHA  paclpenensieTcs HE  TOJNBKO  TIO
COJICpIKaTENIbHBIM JIMHUAM, HO U Mo rojaM oOydeHuda. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHHMs DenepanbHOM padoueit
MPOTPAMMBI, PaCHpPeNeIEHHBIM MO0 ToAaM OOydYeHHs, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPUHIMIUAIBLHBIM BOITPOCaM O0yYaroIuecs
o0palajguch HEOAHOKPATHO. TO  TMO3BOJISIET  OPraHUW30BaTh  OBJIAJICHHE
r€OMETPUUCCKUMH TTOHATHAMH W HABBIKAMH TTOCJICIOBATEIHFHO W TIOCTYIATENBHO, C
cOOJTI0/IEHUEM TIPUHITATIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKITIOUATH B OOIIYIO
CHUCTEMY T€OMETPHUCCKHUX TPEACTABICHUIN OO0YJaArONUXCA, Pacupss U yriyosss
e€, oOpa3ys IpOYHBIC MHOYKECTBEHHBIC CBSI3H.

[Tepexoa K U3YUEHHIO TEOMETPHUU HA YITyOJIEHHOM YPOBHE MO3BOJISET:

co3marh ychmoBus i auddpepeHmHManui  OOydueHHS,  IMOCTPOCHHS
WHJMBUAYAJbHBIX 00pa30BaTEIbHBIX MPOTPaMM, OOECHEUYUTh YIIIyOJIEHHOE
H3YUYCHHUE TCOMETPHUH KaK COCTaBJIAIONIEH yaeOHoro nmpeamera «MaTemaTrkay;

MOATOTOBHUTHh OOYUYAIOMUXCA K TPOAODKCHUIO HW3YUCHUS MaTEMaTHKH C
yaéToM BBIOOpa Oyaymel mpodeccuun, obecreunBas HPEEMCTBEHHOCTh MEXKITY
oOmuM 1 ipodeccroHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eoMmeTpusi» Ha YriayOJEHHOM YPOBHE
orBoautca 204 gaca: B 10 knacce — 102 gaca (3 yaca B Heaenio), B 11 kmacce — 102
yaca (3 yaca B HEZIENIO).



COJAEP)KAHUME OBYUEHUSA
10 KUIIACC

IIpsiMble U TUI0CKOCTU B MPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeoMmeTpuu. Touka, mpsAMas, IUJIOCKOCTb,
npocTpancTBO. [loHsATHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPUM:
AKCHOMBI CTEPEOMETPHUU U CIIEJCTBUS U3 HUX.

B3aumHOe pacnonokeHue NpsAMBIX B MPOCTPAHCTBE. MEPECEKAIOIIUECH,
napajuie/ibHble W CKpellMBaromuecss mnpsmbie. [IpU3Haku  CKpENMBAIOIINXCS
npsaMbIX. [lapanienbHOCTh NPSAMBIX U TJIOCKOCTEH B MPOCTPAHCTBE: MapaLIeIbHbIC
MPsIMbIE B MPOCTPAHCTBE, MAPAUICIIBHOCTh TPEX MPAMBIX, MAPALIEIBHOCT MPAMOHN
n 1ockocth. [lapanyensHoe M UEHTPATbHOE MPOEKTUPOBAHHE, H300paKEHHUE
¢uryp. OCHOBHBIC CBOHCTBA TapajUICIIBHOTO TMpoeKkTHpoBanus. H3obOpaxenue
¢uryp B mapajuiebHON MPOCKIAA. YTIIBI ¢ COHAMPABJICHHBIMA CTOPOHAMH, yTOJ
MEKy MPAMBIMU B MPOCTPaHCTBE. [lapajyieNnbHOCTh MIIOCKOCTEN: Mapalie/ibHbIC
TJIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TTIOCKOCTEMN. [Ipocreiimue
MPOCTPAHCTBEHHBIE (UTYPHl HA IHIOCKOCTH. TETPAdAp, MNapajuICIICIUTIC],
MOCTPOCHUE CCUCHUM.

[TeprieHAUKYIAPHOCTh OPSMOIN M TJIOCKOCTH: TIEPIECHIUKYJISIPHBIC MPAMbBIC B
MPOCTPAHCTBE, NPAMbIE MNAPAICIbHBIE W MEPIECHAUKYJAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHNCHAUKYISIPHOCTH TMPAMOW U IUIOCKOCTH, TeopeMa O mpsaMoH
MEPNEHIUKYIAPHON MJIOCKOCTH. OpTtoronanabHOE MPOEKTUPOBAHUE.
[TeprieHAUKYISAP ¥ HAKIIOHHBIE: PACCTOSIHAE OT TOUYKU JIO TJIOCKOCTH, PACCTOSTHUE
OT TpsMOM 10  IUIOCKOCTH,  Tpoekmus  ¢Gurypsl  Ha  IJIOCKOCTD.
[TeprieHAUKYISAPHOCTh  TUJIOCKOCTEH: MPHU3HAK MEPHNEHIMKYJSIPHOCTH  JABYX
IJIOCKOCTEN. Teopema 0 TpEX NEPNEHAUKYJIAPAX.

VYribl B OPOCTPAHCTBE: Yroj MEXKAY NPSAMON M TJIOCKOCTBIO, JABYTPAHHbBIH
yTOJ, JUHEHHBIA YroJl ABYTPAHHOro yria. TpéxrpaHHblii 1 MHOTOTPAHHbBIC YTJIHIL.
CoiicTBa TJIOCKMX YIVIOB MHOrorpaHHoro yrja. CBoicTBa TIUIOCKUX H
JIBYTPAHHBIX YIJIOB TPEXTPAHHOrO yrjia. TeopemMbl KOCHMHYCOB W CHUHYCOB IS
TPEXTPAHHOIO yIJIa.

MHororpaHHMKH

Buasl MHOrorpaHHukoB, pa3BépTka MHoOrorpanHuka. [Ipusma: n-yrojbHas
Mpu3Ma, NpsiMas U HAKJIOHHAd MPU3Mbl, OOKOBAs W MOJHASA MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, mNPAMOYTOJIbHBIA — MapajuiesienuIe] W €ro  CBOWMCTBA.
Kparuaiiiine mnyTd Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpancTBennas Teopema Ilmdaropa. [lupammaa: n-yrompHas mTUpaMuia,
npaBujibHas W yceu€éHHas mnupamuabsl. CpoiicTBa pédep U OOKOBBIX TIpaHelt
MpaBUJIbHOW mupaMuibl. [IpaBUbHBIE MHOTOTPAHHHWKW: TPaBWJIbHAs MpU3Ma U



NpaBUJIbHAs TNUPaMUJA, IPABWJIbHAA TPEYroJIbHAA NHUpPAMUAQ W IPABUJIbHBIN
Terpa’ap, KyO. IlpeacTaBieHWe O TPaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3Jp,
JOAEKA AP U UKOCAIP.

BrlunciieHre 5S7I€MEHTOB MHOTOTPDAHHUKOB: péOpa, AWaroHajav, YIJIbl.
[Tnomaas OOKOBOW MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPAMON MPU3MBI,
IJIOMIAb OCHOBAHWH, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSAMONW MPU3MBI.
[Tnomaas OOKOBOM TMOBEPXHOCTA W TOBEPXHOCTH TMPABWIBHON MUPAMU/IbI,
TEOPEMA O TUIOIAAN YCECUEHHON MTUPAMUJIBI.

CummeTpuss B TPOCTPAHCTBE. JIEMEHThl CHUMMETPUM  MPABUIbHBIX
MHOTOTpaHHUKOB. CUMMETpUA B TNPABWIBHOM MHOTOTPAHHUKE. CHUMMETPHS
MapajuiesIenune a, CUMMETPUS TNPABUJIBHBIX IIPU3M, CUMMETPUS TPABUIIBHOU
MMUPAMHUIBI.

BekTopbl 1 KOOPAUHATHI B NPOCTPAHCTBE

[ToHATHA: BEKTOpP B MPOCTPAHCTBE, HYJICBOM BEKTOP, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEAPHBIC, COHANPABJIEHHBIE W MNPOTHUBOIOJIOKHO
HAMNPABJICHHBIC BEKTOPHI. PaBEHCTBO BEKTOPOB. /I€HCTBUS ¢ BEKTOpaMU: CI0KEHUE
Y BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOJKEHHUE BEKTOPa Ha
yuciao. CBOKCTBA CJIOKEHUS BEKTOPOB. CBOWCTBA YMHOXKEHHUSI BEKTOPa HA YMCIIO.
[loHsaTne koMruiaHapHble BEKTOpPHI. [Ipu3Hak KoMmIaHApHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3IOKEHUUM BEKTOpPa MO TPEM
HCKOMIUTAHApHBIM  BekTopam. lIpamoyronpHas  cucTteMa  KOOpPAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBfA3b MEXAY KOOPAMHATAMH BEKTOpPa M
KOOpPAWHATAMU TOYEK. YTod Mexay BekTtopamu. CkajasipHOE MPOU3BEACHUE
BEKTOPOB.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUAA YUEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTH TPAKIAAHCKOHN TO3UIINHA 00YUAIOMErocsl Kak akTUBHOTO 1
OTBETCTBEHHOTO  YJIECHA  POCCHMHCKOro  oOIlIeCTBa,  NPEACTABJICHUE O
MaTEMaTHIECKAX OCHOBAX (PYHKITMOHMPOBAHWA PA3IUYHBIX CTPYKTYpP, SBICHHM,
MPOLEyp TPaKAAHCKOTO oOIecTBa (BBIOOPHI, OMPOCHl W JAPYroe), yMEHHE
B3aUMO/JICHCTBOBATh C COLIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
(HyHKIUAMY ¥ HA3HAUCHUEM,

2) naTpuoTHYECKOE BOCIIUTAHUE:

c(hopMHUPOBAHHOCTh POCCHUICKOM T'PaKIAaHCKOH HMACHTHYHOCTH, YBAXKCHHS K
MPOILJIOMY M HACTOSIIIEMY POCCHUMCKOW MaTeMAaTUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHIKEHUAM POCCUMCKUX MATEMATUKOB U POCCUHMCKONW MATEMATUUYECKOU LIKOJIBI,
WCIIOJIb30BAHUE JTHX JOCTHXKCHWN B JPYTrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIUTAHNE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUA, STUUYECKOTO MOBEJICHUS, CBA3aHHOTO C MPAKTHYECKUM
MPUMECHEHUEM JOCTHXKCHUH HAyKU W JEATCJIbBHOCTHIO YYEHOTO, OCO3HAHHWE
JUYHOTO BKJIaAa B MOCTPOCHHUE YCTOWUMBOIO OYyIIEro;

4) 3cTeTnyecKoe BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUAs SCTETUKY MATeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7a4, PEIICHUHN, PacCyKICHHUMN, BOCIPUUMYUBOCTh
K MAaTEMATUYECKUM aCIEeKTaM Pa3JIMUuHbIX BHUJIOB UCKYCCTBA;

S) pusnyeckoe BocnuraHue:

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHATH MaTEMaTWYeCKUE 3HAHUSA B
WHTEpeCcax 30pOBOTO U 0€30MacCHOTO 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (370POBOC THTAHWE, COAJAHCHPOBAHHBIA PEXKUM 3aHATHH W
OTIbIXa, PETyJsIpHas (u3nUeckas akKTUBHOCTD), (PU3NIECKOE COBEPITICHCTBOBAHUE
MIPU 3aHATUAX CIIOPTUBHO-03JOPOBUTENIBHOUN ACATEIBHOCTBIO,

6) TpyaoBO€E BOCIUTAHMIE:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTU TPYIOJIOOUA, HUHTEpPEC K
paznuuabiM  chepam  TpoeCCHOHATBHON — JIEATENBHOCTH,  CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPUJIOKEHUAMH, YMEHHME COBEpIIATh OCO3HAHHBIN BBIOOP
Oyaymedi mnpodeccnn W peaTu30BHIBATH COOCTBEHHBIE >KM3HCHHBIC TLIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OO0pa3oBaHUID U



caM000Opa30BaHMIO HaA MPOTSKEHWH BCEH >KW3HU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKUX 3a/1a4 MaTEMaTHUYECKOM HAITPaBICHHOCTH,

7) 3K0J10THYecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTh  AKOJIOTHUCCKON  KYyJIBTYPHI, TOHMMaHWUC BIIWSHHS
COIMAJIbBHO-?KOHOMHMYECKHUX TMPOIIECCOB HAa COCTOSIHHUE MPHUPOIHON M COLMAILHON
Cpe/ibl, 0OCO3HAHUE TJI00ATPHOTO XapaKTepa ASKOJOTHUYECKUX MPOoOIeM, OpHUEHTALIH
Ha MPUMEHEHHWE MaTeMaTHMYEeCKMX 3HAHUW JJid pelieHud 3aJad B 00JacTH
OKpYKaloIel Cpesbl, IMJIaHUPOBAHHUE TMMOCTYNMKOB W OIIEHKH HMX BO3MOKHBIX
MOCTICICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMESHHOMY
YPOBHIO  Pa3BUTHSA HAyKM W OOIECTBEHHOW  NPAKTHUKH, ITOHWMAaHUE
MaTeMaTHUYeCKOH HayKH Kak cdepbl YeIOBCUSCKOM MCSITCIIPHOCTH, ATAloOB €&
Pa3BUTHS W 3HAYMMOCTH JUI Pa3BUTHUA IIMBWIM3AIMW, OBJAJACHHUE SA3BIKOM
MaTeMaTUKA W MaTeMaTHYeCKOW KyJbTypol KaK CpEeICTBOM TMO3HAHHSA MHpa,
TOTOBHOCTh OCYIIECTBJIATh MPOSKTHYIO M HCCIEA0BATEIbCKYIO JEATEIHbHOCTD
WHIWBUYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VYJIbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIe AeiCTBHS

ba3oBbie Jornueckue aelcTBH:

BBISABJISAITh U XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHITHIA, OTHOIICHUH MEXIy TMOHATHAMH, (HOPMYIUPOBATH
OTIPENICIICHMS TIOHATHH, YCTAHABIIMBATh CYIIECTBEHHBIM MPU3HAK KIaCCHU(UKAITIH,
OCHOBAHUA Jijisi 000OIIECHUS U CPABHEHUS, KDUTEPUH MPOBOJIMMOTO aHAJIU3A;

BOCIIPHHUMATh,  (opMynupoBaTh W  TPeoOpPa3OBBHIBATh  CYKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATENIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISABJISITh MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U MPOTUBOPEUUA
B (hakrax, JaHHBIX, HAOMOMCHUAX W YTBEPXKACHUAX, MPEIaratb KPUTCPUH IS
BBISABJICHUAS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA,

JiefaTh BBIBOJABI C WCMOJIb30BAHUEM 3aKOHOB JIOTWKH, ACAYKTHUBHBIX U
WHYKTUBHBIX YMO3AKTIOUCHHUHN, YMO3AKITIOUSHHUH IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOATENIBHO 10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN
(MpsAAMBIE W OT MPOTUBHOTO), BRICTPAUBATh aPTyMEHTAITUIO, PUBOAUTH TPUMEDPHI H
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHUS U BBIBO/IbI;

BBHIOWpATh CMOCcO0 pemieHus y4eOHOH 3adaud  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PCIICHUSA, BbIOMpaTh  Haubojee MOAXOJAMHA ¢ Yy4€TOM
CaMOCTOATEILHO BBIICJICHHBIX KPUTEPHEB).

Bba3oBble uccienoBare/bCcKue 1eiicTBUS:



HCIIOJIB30BaTh BOMPOCH KaK WCCIICTOBATEICKAA HHCTPYMEHT TTO3HAHMS,
dbopMmynupoBath  BOMPOCH,  (UKCUPYIOIIME  MPOTHBOpPEUHE,  MpodJemy,
yCTaHaBIWBATh MCKOMOE M JaHHOE, (HOPMHUPOBATH THIOTE3Yy, apTyMEHTHPOBAThH
CBOIO TIO3UIIHIO, MHCHHE,

MIPOBOJUTH CaMOCTOSTENIEHO CIJITAHUPOBAHHBIN SKCIICPUMEHT, UCCIICOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro 00BEKTa, SABJICHUS, MPOIIEcca,
BEISIBJICHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMHU, SIBJICHUSAMH, TIPOIIECCAMU,

CaMOCTOSTEILHO (DOPMYJIHPOBATh OOOOIICHUS W BBIBOABI IO Pe3yIbTaTaM
MPOBENEHHOTO  HAOMONCHUS, WMCCIICIOBAHWA, OICHUBATh  JIOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB W 0000IICHUIA,

MPOTHO3UPOBATh BO3MOXXHOE PA3BHTHE TMPOIECCA, a TaKKe BBIIBUTATH
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHAX.

PaboTa ¢ undopmanmeii:

BBISBJIATH Ae(UIIATH WHGPOPMAIAW, TAHHBIX, HCOOXOAMMBIX JJI1 OTBETA HA
BOTIPOC U JUTS PEIICHUS 33/1a4H;

BEIOWPATh MH(POPMAITUIO W3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3APOBATH,
CHUCTEMATHU3UPOBaTh W HMHTECPIPETHPOBATh WH(MOPMANMIO PA3TUYHBIX BHIOB H
dhopM TpeACTaBICHUS,

CTPYKTYPHpPOBaTh WH(POPMAIHIO, TPEACTABIIATh €€ B pa3MuHBIX (hopMmax,
WJUTIOCTPAPOBATH Tpadrueckw;

OIICHUBATh HaJEKHOCTD uHdopMaIu 1o CaMOCTOATEIHHO
c(hopMyTMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKAaTHBHBIE YHHBEPCAJIbHBIE YUeOHbIE AelicTBUSA

Oomenue:

BOCIIPHHUMATH U (POPMYJIMPOBATH CYXKIACHHS B COOTBETCTBUHN C YCIOBUSAMHA H
1eaIMu  OOIIEHUsSA, SCHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX W THACHMEHHBIX TEKCTAX, JaBaTh MOSICHEHHUS IO XOAYy PEIICHHUS 3a/1auH,
KOMMEHTHPOBATh TIOJTyUCHHBIN PE3yJIbTaT;

B X0Ji¢ 00CYXKJICHHA 3aJaBaTh BOMPOCH IO CYIIECTBY O0CYXTaEMOW TEMBI,
mpoOeMBbl, pemaeMol 3a7aud, BBICKA3bIBATh HJCH, HAICJCHHBIC HA TOWCK
PEIICHHS, COTMOCTABIATh CBOM CYXACHHS C CYXIACHUSMH JPYTMX YYaCTHHUKOB
auaiora, oOHapy>KWBaTh Pa3IMuUe W CXOACTBO TO3WIMI, B KOPPEKTHOH (dopme
(hopMynupoBaTh PA3HOTIIACHS, CBOW BO3PAKEHUS,

MPEACTABIIATh PE3YJbTATHl PEIICHUS 33a/a4uM, SKCIICPUMEHTA, MCCICAOBAHMS,
MPOEKTa, CaMOCTOATEIBLHO BHIOMpPATh (OpMaT BBICTYIJICHHS C YYETOM 3a7ad
MIPE3EHTAITUN U OCOOCHHOCTEH ay IMTOPHH.

PeryasiTuBHBIE YHHBEPCAJIbHbBIE yUeOHbIE JeiCTBHS
Camoopranuzamnus:



COCTaBJIATH IJIAH, AJITOPUTM PEIICHUS 33/1aud, BEIOUPATh COCO0 PEIICHUs C
YUETOM MMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH C YUETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJVIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATEIbHOW  pedieKkCMW  Kak  OCO3HAHUA
COBEPIIAEMbIX JACHCTBUNA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB, BIAACThH
crnocob0aMu CaMOITPOBEPKU, CAMOKOHTPOJIS Tpoliecca M pe3yJibTara pPEelIeHUd
MAaTEMATHYECCKOM 3a/1a4H,

MPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TIPU PEIICHUU 3a7auH,
BHOCUTb KOPPEKTHUBBI B JICATEIbBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJIEHHBIX TPYHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIHU U YCJIOBUIM, OOBSACHATh NPUUKUHbI
JOCTHKEHUSL WJIM HEJOCTHXKEHUS PE3YyJIbTaTOB AEATEIbHOCTH, HAXOAUThH OIINOKY,
JIaBaTh OLICHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHAS 1€SITEIbHOCTD:

MOHUMATh U MCIHOJIb30BAaTh MPEUMYINECTBA KOMAHIAHOW U WHAUBUIAYAJIbHOM
paboThl MpU PEHIEHUH YYEOHBIX 3aJay, NPUHUMATh [eJIb COBMECTHOM
NEATEIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHOW palOThI, pacrpeacisaTh
BUABI padoOT, [OroBapuMBaThCA, OOCYXKIaTh MPOILECC W Ppe3yJbTaT PpadoThHI,
0000maTe MHEHUSA HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPynmoBbIX opMax padoTsl (0OCyxkacHWS, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» H WHBIC), BBHINIOJHATH CBOIO YacTh PabOTBI W
KOOPAWUHUPOBATh CBOW JACHCTBUA C JPYTMMHM 4YJI€HAMHU KOMAaHbI, OLICHWUBAThH
KaueCTBO CBOETO BKJIaAa B OOMIMIA MPOAYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHUSL.

INPEAMETHBIE PE3YJIBTATDI

K koniy 10 kimacca oOydaroniuiicss HayqYuTCs:

e CBOOOJHO ONCPUPOBATh OCHOBHBIMH TIOHITHSMH CTEPEOMETPHUH IIPH
PEIICHNH 3a7a4 M IIPOBEJICHHH MaTEMaTHICCKUX PACCYIKICHHIA,

e TPHMCHATh AKCHOMBI CTEPEOMETPHH M CJICACTBHSA W3 HUX IPH PEHICHUH
T€OMETPUIECCKUX 3a/1aY,

e KiaccH(pHUIIUPOBATh B3aUMHOE PACHOJIOKEHHUE IPSAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX H INTOCKOCTCH B IPOCTPAHCTBE;

e CBOOOJHO ONEPHUPOBATh MOHATHSAMH, CBS3aHHBIMH C YIJIAMH B
MPOCTPAHCTBE. MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIYy MNPIMOH U
TIOCKOCTEIO;

e CBOOOJIHO OIICPUPOBATH MOHATHUIMH, CBA3aHHBIMHA ¢ MHOTOI'PAaHHHUKAMH;



CBOOOJHO pacIO3HABaTh OCHOBHBIC BHABI MHOTOTPAHHUKOB (MPHU3MA,
nupaMuaa, MPAMOYTOBHBIN TTapayienenune, Kyo0);

Kiaccu(pummpoBaTh ~ MHOTOTPDAHHWKH,  BBIOMpas  OCHOBAHWUA  JUISA
KITaccu(hUKaIIK,

CBOOOTHO  OTMEPUPOBATh  TOHATHAMH, CBA3AHHBIMH C  CCUCHHUEM
MHOTOTPaHHHUKOB TUTOCKOCTBIO;

BBITIOJTHATD napaiebHOe, IIEHTPATBHOE u OPTOTOHATBHOE
MPOCKTHPOBAaHKUE (PUTYpP HA TIOCKOCTH, BHITIONHATH W300pakeHUus (puryp
Ha TUIOCKOCTH,

CTPOUTH CE€UCHHUS MHOTOTPAHHHUKOB PA3IMYHBIMA METOJAMH, BBITIOJHATH
(BBIHOCHBIC) TTOCKHAE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP:
BHJ] CBEPXY, COOKY, CHH3Y,

BBHIUHUCIIATh  TUIOMIQJAM  TIOBEPXHOCTEH  MHOTOTPAHHWKOB  (TPU3Ma,
nUpaMua), FTCOMETPUICCKUX TEJT C TPUMEHEHUEM (POPMY.T;

CBOOOHO OTEPUPOBATH MOHITHAMH. CHMMETPHUS B MPOCTPAHCTBE, IIEHTP,
OCh W TUIOCKOCTh CHMMETPHH, IICHTP, OChb M INIOCKOCTh CHMMETPUHU
urypsr;

CBOOOJHO OTEPUPOBATh TOHITHUAMH, COOTBETCTBYIOMIMMH BEKTOpaM W
KOOpPJIMHATaM B MTPOCTPAHCTBE,

BBHITIOJTHATD JIEHCTBUS HAJl BEKTOPAMHU,

pemarh 3aJadyd Ha JOKA3aTeIhCTBO MATEMATHUYCCKHUX OTHOIICHUH W
HaXOXXJICHHUE TEOMETPUUCCKUX BEIMUHMH, TPUMCHSS W3BECTHBIC METOIBI
P PEIICHUN MAaTEeMATHUECKUX 33/1a4 TMOBBIIIICHHOTO W BHICOKOTO YPOBHS
CJIOHOCTH,

MPUMEHATh TPOCTEHITNE TPOTPAMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TTPH PEIICHUN CTEPEOMETPUUCCKUX 3a/1aY,
W3BJICKaTh, TPEOOPa30OBBIBATh W HMHTECPIPETHPOBATH HMHQPOPMAIAIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKHX (Purypax, MPEACTaBICHHYIO Ha
YepTeKax M PUCYHKAX;

MPUMEHATh  TOJYYEHHbIE 3HAHWS HA TMPAKTHKE. CPaBHUBATh W
aHAM3UPOBATh PEAJTBHBIC CUTYAIlUW, TMPUMEHATh W3YUEHHBIC TIOHATHS B
mporecce TOWCKA  PEIICHHMs  MaTeMaTHYeCKH  C(OpMYITUPOBAHHON
mpoOIeMBl, MOACIAPOBATh PEATHHBIC CUTyallid Ha S3BIKE TEOMETPHH,
HCCJIE0BATh MOCTPOSHHBIC MOJIEIH C WCIOJb30BAaHUEM TEOMETPHUUCCKHX
MOHATHN W TEOpeM, ammapara anreOpbl, pemarh MPaKTHYECKAe 3a1auH,
CBS3aHHBIC C HAXOXKJACHUEM T€OMETPUUICCKUAX BETMYUNH,

UMETh TIPEACTABJICHUS 00 OCHOBHBIX ASTalax pPa3BUTHA TEOMETPHH Kak
COCTaBHOW 9acTH (h)yHJTAMEHTA PA3BUTHS TEXHOJIOTHI.



TEMATNYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosauuectBo uacos DJeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3ae/ioB H TeM (uudgposrie)
n/n NPOrpamMmsl Bcero Konrpoaehbie | Ilpaxriieciie o0pa3oBaTe/bHBIE
padoTbI padoThI pecypent
1 Beenenue B crepeomeTpuro 23 1
5 B3anmHO€e pacnonokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 ITapannenbHOCTD NPSAMBIX U IJIOCKOCTEH B g
MIPOCTPAHCTBE
4 IlepneHAUKYISIPHOCTD NPSIMBIX U 25
MJIOCKOCTEN B POCTPAHCTBE
YrInbel U pacCTOSHUS 16 1
MHoOrorpaHHUKH 7 1
Bexrope! B npocTpaHcTBe 12
g HOBTOPGHI/IG, 000011eHrE U CUCTEMATH3ALHS 5 5
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOUYHOE IVIAHUPOBAHHUE
10 KUIIACC

No

n/n

Tema ypoxka

KoanuyecTBO 4acos

Bcero

KoHnTtpoabHbie
padoThI

IIpakTH4eckune
padoThbI

HMara
H3Y4YeHHA

DJIeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

OcHOBHBIE TIpaBUiIa H300pPAKEHMS HA
PHUCYHKE INIOCKOCTH, MapalIeIbHbIX
NPSMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

IlonsiTus cTepeoMeTpun: ToUKa, NpsAMasi,
IUIOCKOCTD, MPOCTPaHCTBO. OCHOBHBIE
npaBuiIa H300paKeHMs Ha PUCYHKE
MJIOCKOCTH, NMapaJIJICJIbHBIX IPAMbBIX
(OTpe3KOB), CeperHbBI OTPe3Ka

IToHsATHSA: nepecekaroluecs MIOCKOCTH,
nepecekarolyecs npsimasi 1 rioCcKoCTh;
MOJIyTIPOCTPAHCTBO

IToHsATHSA: nepecekaroluecs MIOCKOCTH,
nepecekarolyecs npsimasi 1 rioCcKoCTh;
MOJIyTIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHne
NPOCTEHUIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX OOBEKTOB

MHororpaHHuKH, H300pakeHne
NPOCTEHUIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX OOBEKTOB

AKCHOMBI CTEpEOMETPUU U NIEPBBIE




CJICACTBHA U3 HUX

AKCHOMBI CTEpEOMETPUU U NIEPBBIE
CJIeICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
cnenctsus u3 HUX. CriocoOrl 3amanus
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE.
O0603Ha4eHUs IPSMBIX U TUIOCKOCTEH

10

NzobpaskeHue cedeHnii mupaMusl, Kyda u
MPU3MBI, KOTOPBIE TTPOXOIAT YePe3 X
pébpa. M3obpaskeHue nepecedeHus
MOJIYYEHHBIX MJIOCKOCTEN. PackpalumuBanue
MOCTPOCHHBIX CEUEHUN PA3HBIMU LIBETAMHU

11

NzobpaskeHue cedeHnii mupaMusl, Kyda u
MPU3MBI, KOTOPBIE TTPOXOIAT YePe3 X
pébpa. M3obpaskeHue nepecedeHus
MOJYYEHHBIX MJIOCKOCTEN. PackpaniuBanue
MOCTPOCHHBIX CEUEHUN PA3HBIMU LIBETAMHU

12

NzobpaskeHue cedeHnii mupaMusl, Kyda u
MPU3MBI, KOTOPBIE TTPOXOIAT YePe3 X
pébpa. M3obpaskeHue nepecedeHus
MOJYYEHHBIX MJIOCKOCTEN. PackpaniuBanue
MOCTPOCHHBIX CEUEHUN PA3HBIMU LIBETAMHU

13

NzobpaskeHue cedeHnii mupaMusl, Kyda u
MPU3MBI, KOTOPBIE TTPOXOIAT YePe3 X
pébpa. M3obpaskeHue nepecedeHus
MOJYYEHHBIX MJIOCKOCTEN. PackpaniuBanue
MOCTPOCHHBIX CEUEHUN PA3HBIMU LIBETAMHU

14

Merton cinenos 11t IOCTPOEHUs CEYEeHUN




15

Merton cnenos It MOCTPOSHUS CEYEHUH.
CaoiicTBa nepecedeHuil NpsMbIX U
IJIOCKOCTEN

16

Merton cnenos It MOCTPOSHUS CEYEHUH.
CaoiicTBa nepecedeHuil NpsMbIX U
IJIOCKOCTEN

17

[MocTpoenue ceuenuii B mupamuze, kyde
o TpéM To4kam Ha pébpax. Cozmanue
BbBIHOCHBIX LIepTe}KeI\/'I U 3aI1UCh 1aroB
MOCTPOEHHSI

18

[MocTpoenue ceuenuii B mupamuze, kyde
o TpéM To4kam Ha pébpax. Cozmanue
BbBIHOCHBIX LIepTe}KeI\/'I U 3aI1UCh 1aroB
MOCTPOEHHSI

19

[MocTpoenue ceuenuii B mupamuze, kyde
o TpéM To4kam Ha pébpax. Cozmanue
BbBIHOCHBIX LIepTe}KeI\/'I U 3aI1UCh 1aroB
MOCTPOEHHSI

20

[MocTpoenue ceuenuii B mupamuze, kyde
o TpéM To4kam Ha pébpax. Cozmanue
BbBIHOCHBIX LIepTe}KeI\/'I U 3aI1UCh 1aroB
MOCTPOEHHSI

21

[TosTrOpenue mnanumerpuu: Teopema o
NPONOPUHOHANBHBIX OTpe3kax. [lomodue
TPEYTOJIBHUKOB

22

IToBTOpenue mnanumerpuun: Teopema
Menenas. PacdeTnl B ceUeHHSIX Ha
BBIHOCHBIX depTexax. cTropus pa3BuTust
MJIAHUMETPUHU U CTEPEOMETPUH




23

KontponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHO€e pacnonoxeHue npsiMbIX B
npoctpaHcTBe. CKpeluBaroIuecs
npsimble. [IpusHaku ckpelmnBarOmuxcst
MPAMBIX. Hapanneanble MpsAMbIC B
IIPOCTPAHCTBE

25

TeopemMa 0 CylIECTBOBAHUHU U
€AUHCTBEHHOCTHU MPsIMON NapalIeNbHON
JAHHOH MPsIMOM, NMPOXOASLIEHN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIe)XKalleld Ha JaHHOU
npsiMoii. JlemMma o nepecedueHun
MapaJuIEIbHbIX MPSIMBIX INIOCKOCTBIO

26

ITapannenbHOCTH Tpex NpsiMbIX. Teopema o
TpE€X MapajuleNbHbIX NpsAMBIX. Teopema o
CKPELUBAIOIIUXCS IPSAMBIX

27

[TapannenbHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA MapajieIbHOTO
npoekTupoBanusl. M3o0paxenne pasHbIX
¢buryp B napaienbHON MPOSKIIHH

28

LlenTpanpHas npoekuus. Yrod ¢
COHAIPaBJIEHHBIMU CTOPOHAMH. YTOI
MEXAY IPSIMBIMUA

29

3amaun Ha MOKA3aTeNLCTBO U
HCCJIEIOBAHUE, CBSI3aHHBIE C
PacmoIOKEHHEM MPAMBIX B IPOCTPAHCTBE

30

IlonsTus: napamieapHOCTh NPSMON U
MJIOCKOCTH B IPOCTpaHCTBe. IIpu3Hak
NapauIeJIbHOCTU MPSIMOU U TUIOCKOCTH.




CaoiicTBa NapaiebHOCTU MPSIMON U
IIOCKOCTH

31

I'eomerpuueckue 3a1a4 Ha BbIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBS3aHHBIE C
NapajuIebHOCTBIO MPSMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE

32

ITocTpoenue ceueHuss, NPOXOASIIErO Yepes
JAHHYIO IPSIMYIO Ha YEPTEXKE U
NapajIeIbHOro Ipyrou npsimoil. Pacuér
OTHOLIEHUI

33

[TapannenbHas MPOSKLHS], TPUMEHEHHE
U1l IOCTPOEHHS CeUueHUH Kyba u
napauienenunena. CBoncTaa
napajuieNienurnesa U mpu3Mbl

34

ITapannensusle muockocTu. Ilpusnaku
NapajyIeIbHOCTU ABYX IIOCKOCTEN

35

Teopema 0 mapasienbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH, TPOXOAALLIEH
yepes TOUKY, He NPUHAIICKAILYIO0 TaHHON
JIOCKOCTU U CJIEICTBUSA U3 HEE

36

CaolicTBa NapajyieNbHbIX MIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX MepeceueHus
pUu NEPECCUCHUHN ABYX MapaJlJICIIbHBIX
MIJIOCKOCTEN TPeThen

37

CBoiicTBa nmapajuieNbHBIX MIOCKOCTEH: 00
OTPE3Kax MmapajICbHbIX MIPSAMBIX,
3aKJIIOUYEHHBIX MECXKAY napaljiCJIbHbIMU
IJIOCKOCTSIMU; O MepecedeH ! NpsiMoil ¢
ABYMHA MapaJICIbHbIMU IMJIIOCKOCTAMU




38

ITosTopenue: Teopema [Indaropa Ha
IUIOCKOCTH

39

IloBTOpEHUE: TPUTOHOMETPUS
MPsIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40

CroiicTBa kyba 1 MPsIMOYTOJILHOTO
napajulieJaenumnena

41

Brraucnenue auH OTPE3KOB B KyOe U
MPsIMOYTOJIBHOM MapajuieNenunene

42

IlepneHAUKYISIPHOCTD NPSIMOU U
niockoctu. Ilpusnak
NEePNEHAUKYIAPHOCTU NPSIMON U
IJIOCKOCTH

43

IlepneHAUKYISIPHOCTD NPSIMOU U
niockoctu. Ilpusnak
NEePNEHAUKYIAPHOCTU NPSIMON U
IJIOCKOCTH

44

TeopemMa 0 CylIECTBOBAHUHU U
€MHCTBEHHOCTH NPSIMOH, MPOXOASALLEH
yepes3 TOUKY MPOCTPAHCTBA U
MEePIICHINKYJISIPHON K MJIOCKOCTH

45

IInockocTy U nepnEeHAUKYJIAPHBIE UM
MPsIMbIE B MHOTOIPaHHUKAX

46

IInockocTy U nepnEeHAUKYJIAPHBIE UM
MPsIMbIE B MHOTOIPaHHUKAX

47

IlepnieHUKymsAp U HAKJIOHHAS.
IlocTpoenue nepneHauKyspa U3 TOYKU Ha
MPSIMYEO

48

IlepnieHUKymsAp U HAKJIOHHAS.




IlocTpoenue nepneHauKyspa U3 TOYKU Ha
MPSIMYEO

Teopema o Tpé€x mepneHAUKyIApax

49
(npsimast u oOpaTHasi)

50 Teopema o Tpé€x mepneHAUKyIApax
(npsimast u oOpaTHasi)

51 Yroa Mexay CKpeLuBarOLUMUCS
MPSIMBIMU
ITonck nepneHauKyIApHBIX NPSMBIX C

52 IIOMOLIBIO NIEPIIEHIUKYJIAPHBIX
IJIOCKOCTEN

53 OpTOroHajapHOE MPOEKTUPOBAHNE
IToctpoenue ceuennii Kyda, MpU3MBI,

54 MPaBUJIBHON MUPAMUABI C TOMOLIBIO
OPTOrOHAJIILHON MPOEKLUU
IToctpoenue ceuennii Kyda, MpU3MBI,

55 MPaBUJIBHON MUPAMUABI C TOMOLIBIO
OPTOrOHAJIILHON MPOEKLUU
CumMMeTpus B IpOCTPAHCTBE

56 OTHOCHUTEJILHO IUIOCKOCTH. 11nockocTn
CUMMETPUI B MHOIOTPaHHUKAX

57 IIpusHak nepneHaUKyIAPHOCTH NPSIMON U
MJIOCKOCTH KaK CIEACTBUE CUMMETPUU

53 IIpaBunbHBEIE MHOTOrpaHHUKH. Pacuér
PacCTOSTHUIN OT TOYKHU 10 MJIOCKOCTH

59 IIpaBunbHBEIE MHOTOrpaHHUKH. Pacuér
PacCTOSTHUIN OT TOYKHU 10 MJIOCKOCTH

60 CriocoObl OMYCTUTD MEPIEHANKYIISPHI:




CUMMCETPUs, CABUT TOYKU T10
napajuieIbHON NPsIMON

61

CaBur no HenapasuleIbHOM MPSIMOH,
WU3MEHEHUE PACCTOSHUN

62

KonTponbHas pabota "B3aumnoe
PaCIOJIOKEHNE NPSMBIX U IIOCKOCTEH B
npocrpaHcTae”

63

IloBTOpEHUE: yroa Mexxay NpsiMbIMHA Ha
MJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE, TeopemMa
KOCHUHYCOB

64

IlosTOpeHue: yroa Mexny
CKPCHIUBAOLIIUMHACA MPAMBIMUA B
MIPOCTPAHCTBE

65

reOMeTpI/ILIeCKI/Ie METOAbI BBIMHUCIICHUA
yrjia MEXOYy NpsAMbIMH B MHOTOTPaHHUKAX

66

JIByrpansblii yroy. CBONCTBO JUHEHHBIX
YIJIOB IBYTPAHHOIO yria

67

IlepnennuxysipHble mockocTu. CBolicTBa
B3aUMHO NEPIEHANKYJISIPHBIX MJIOCKOCTEN

68

IIpusnak neprneHauKyIApHOCTU
MJIOCKOCTEH, TeopeMa O NPsAMON
MEePECeUeHHUs] IBYX IIIIOCKOCTEN
NEePNEHANKYIAPHBIX TPEThEH MIIOCKOCTH

69

[IpsiMoyronbHBIN Napaienenunen; Kyo;
WU3MEPEHMUs], CBOMCTBA MPSIMOYTOJILHOTO
napajulieJaenumnena

70

Teopema 0 auaroHanu NpsIMOYrOJILHOTO




napajjaenenureaa U CJICACTBUC U3 HeE

71

CrepeomMeTpuiecKkue U MPUKJIaTHbIC
3a71a4M, CBSI3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM NPSIMBIX U TJIOCKOCTH

72

[ToBTOpEHUE: CKPELIUBAIOIIIUECS TIPSIMBIE,
napajuieIbHbIe TUIOCKOCTH B CTAHIAPTHBIX
MHOTOT'PaHHUKAX

73

ITapa napannenbHbIX MJIOCKOCTEH Ha
CKPELUBAIOIIUXCS IPAMBIX, PACCTOSIHUE
MeXy CKPeLIUBAIOLIUMUCS NPSAMbIMH B
MIPOCTBIX CUTYALMSIX

74

PaccTostHue OT TOUKH 10 MJIOCKOCTH,
paccTosiHUE OT MpPSIMOM A0 IJIOCKOCTH

75

Brraucnenue pacCTOsTHUN MEXIY
CKPELIUBAIOIIUMUCS MPSIMBIMU C
MOMOILBI) NEPIEHANKYJISIPHON MIOCKOCTH

76

TpéxrpanHblil yroJj, HepaBeHCTBA IS
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOpEeMbl KOCUHYCOB U CHUHYCOB AJIs
TPEXTPAHHOIO yria

77

DneMeHThI chepuiecKOl TeOMETPUH:
reoJie3nyYecKue JIMHUU Ha 3emIie

78

KontponbHas padota "Yrisl u
paccrosiHus"

79

CucremaTtuzauus 3HaHUNH "MHOTrOrpaHHUK
U €ro dJIeMEeHThI"

80

IIupamuna. Buas! nupamun. [Ipasunbhas
nupamMua




IIpusma. IIpsimas U HaKJIIOHHAS IPU3MBIL.

81 IIpaBunpHas npusma !

22 IIpsmoii mapannenenunen, 1
NPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo

%3 Brinyknble MHOrOrpanHuku. Teopema |
Ditnepa
Brinyknble MHOrOrpanHuku. Teopema

84 Dinepa. [IpaBunbHbIE U MOTYITPaBUIBHBIC 1
MHOTOTPaHHUKU

85 KonTponbHas pabota "MHuororpaaHuku" 1

%6 IToHsATHE BEKTOpPa HA TJIOCKOCTU U B !
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3HOCTB BEKTOPOB 1

89 IIpaBuno napannenenunena 1

90 YMHOKEHHE BEKTOpPA Ha YHUCIIO 1
Paznoxenue Bekropa no 6asucy Tpéx

91 BEKTOPOB, HE JIeXKAIUX B OAHOMN 1
MJIOCKOCTH

92 CkanspHoe npousBeieHNE 1

3 Briuucnenue yrna Mexay BEKTOpaMu B !
MIPOCTPAHCTBE

94 IIpocrelimue 3aga4u ¢ BEKTOpaMu 1

95 IIpocrelimue 3aga4u ¢ BEKTOpaMu 1

96 IIpocrelimue 3aga4u ¢ BEKTOpaMu 1

97 IIpocrelimue 3aga4u ¢ BEKTOpaMu 1

98 Ob6o0wmenne n cucTeMaTn3anus 3HaHUH 1




99 O06001eHne 1 cCUCTeMaTU3alus 3HAHUN 1
100 Hrorosast KOHTpOJbHAs paboTa 1
101 Hrorosast KOHTpOJbHAs paboTa 1
102 O06001eHne 1 cCUCTeMaTU3alus 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME







YUYEBHO-METOANYECKOE OBECIIEYEHHNE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI JIJ151 YUHEHUKA

METOANYECKHUE MATEPUAJIbI U151 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

MHTEPHET
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