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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMuUpyeMoe NpU  U3YUYEHUU
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCSl TIPU PELICHUM 3a]1a4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHus mporpamMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHo obnactu «MatemaTtuka u
uHpopMaTuKa»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca T€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpsIIOIIMMU U YCUIUBAIOUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHuEe NPEICTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPA, 3HAHUE IMOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMU  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEkKax, MOJEISIX U B pEalbHOM
MUpPE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIH AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BJIaJETh METOJAaMHU JI0KA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI HUX HPUMEHSATh, MPOBOJAUTH JIOKa3aTeJIbHbIE PACCyKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3aJ1a4 U 3a/1a4 C PAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHUM MAaTeMAaTUYECKUX YTBEPKICHUM U POJIU aKCUOMATUKH B MPOBEJICHUU
JEYKTUBHBIX PACCYKIICHU;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS, UHTEpeca K U3yYCHHUIO T€OMETPUH;

dbopmupoBanue (PyHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaAIbHBIX KU3HEHHBIX CHUTYallUSIX W MPU U3YYCHUU APYTUX
y4eOHBIX TIPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJEINEH,
UHTEPIPETAIMHU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBLHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomerpus» B
10-11 xnaccax sBustorcs: «lIpsiMble ©  IJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPHUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepIKaTEIbHBIM JIMHUSIM y4eOHOTO Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIICE IMPEIMETHBIM pe3yibTaTaM OcCBoeHUs DenepanbHOl paboueit
IpOrpaMMbl, pacrlpeeiaEHHbIM IO rojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHIIUITHAILHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSIMU M HABBIKAMU TTOCJICIOBATENBHO U MOCTYMATENbHO, C
cOOJII0/IeHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKHUX MPECTABICHUN 00Yy4aIOUIUXCsl, PACIIUPSS U YIIIyOIss
e€, 00pa3ys NpOYHbIE MHO>KECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus s auddepeHuranuu  OOydeHHs, I[OCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MporpamMMm, oOecrneunuTs yrayOn€HHoe
M3y4YeHHE T€OMETPHUH KaK COCTaBJISIONEH yaeOHoTo mpenmera «MaTemaTikay;

MOATOTOBUTH OOYYAIOIIUXCA K MPOJOKEHUIO HU3YUYEHUS MATEMAaTHKU C
yaéToM BBIOOpa Oymymie mpodeccun, obecrieumBas IMPEEMCTBEHHOCTb MEXTY
oOuM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

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



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  MOHATHS ~ CTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMbIX B MPOCTPAHCTBE: IEpECEKarolurecs,
napajulesibHble M CKpeluBaomuecss mnpsiMble. [Ipu3Haku CKpelnuBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaiebHbIe
IpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSAMON
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIbI C COHAINPAaBICHHBIMU CTOPOHAMM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napajieTbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapasuielenunes,
OCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
NPOCTPAHCTBE, MpPSIMbIE MapauieNbHbIe W TMEPIEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTH TPSMOM M IUIOCKOCTH, TeopeMa O MpsMOid

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOe POEKTHUPOBAHUE.
[lepnieHaUKyNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXAY NPSMOW M IUIOCKOCTBIO, JABYI'PAHHBIN
YIOJI, JINHEWHBIM yIOoJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YTJIBIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TIOBEPXHOCTH MHOTOrpaHHuKa. Teopema OJiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpa: n-yronapHas mnupamMuja,
npaBUiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHONW mnupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: MPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [IpaBUJIbHAsA TPEYrolibHAas IHUpAaMUIa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o NpPaBUIIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAJAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW MNUPAMUIBbI,
Teopema O IUIOIIAAN YCEeUEHHOU MTUPAMU/IBI.

CummMmerpuss B TIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  INPABHIBHBIX
MHOTIOrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPaBUIBHOU
IAPaMUBI.

BeKkTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsaTHe KOMIUIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pas3oKEHHM BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsA3b MEXAYy KOOpAWHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJ MexXay Bekropamu. CKalsIpHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UHIMHAPUYECKAsT IMOBEPXHOCTh, KOHWYECKAs MOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloiue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, mmap. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha MIockocT. Pa3BépTka munuuapa u koHyca. Cummetpus chepsl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSAMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMol U
HAKJIOHHOW TPU3MBI, MIIMHIPA, TUPaMHUIbl U KoHyca. O0BEM mapa u MapoBOro
CEerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BhucaHHas B
MWINHAP, OMHCAaHHAs OKojo uwuiauHApa. Ilepecedyenme cdepbr m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOI'PAHHUK WM TEJO
BpalCHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ yJacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIINHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TmapasuliesibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEYSHHS 1Iapa, METOIbl MOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 NMPOEKTUPOBAHUS, METOJ| IepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJauHat B mpoctpaHcTBe. KoopaunaTel Bektopa. Pasznoskenue BekTopa
no 0Oazucy. KoOpIMHATHO-BEKTOPHBIM METOJ MPU PEIIEHUH TeOMETPUUYCCKUX
3a/iay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWXKEHWI: TapaulelbHBIA TIEPEHOC,
[IEHTpajbHasl CUMMETpPHS, 3€pKalbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomobus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YyYaIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUHU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAXKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKOM MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JEATEIbHOCTBIO YYEHOIrO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHUH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3jIuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3I0pOBOT0 1 0€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COAUTAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryisipHasi GU3NUecKasi aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHKe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HWHTEpeC K
paznmuuyHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYecKoMy  O00pa3oBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUSI
Ha TMPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHHE IIOCTYNKOB W OILIEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKH U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW MESATEIBLHOCTH, JTaroB e&
Pa3BUTHS W 3HAYMMOCTH JUISI Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHUDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOIICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIIECTBEHHBIN MpPU3HAK KiacCU(UKAIIH,
OCHOBaHHUS 711 0000IIEHNS U CPABHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEOoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPKACHUSX, MpEJiaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW W IPOTUBOPEUYNI;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 10 aHAJIOTHH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBAaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmocod pemeHus y4eOHOM 3amadd  (CpaBHHUBATH HECKOJBKO
BAPUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCIICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbckue 1eicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTHBOpEUYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTAMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE IIpollecca, a TaKXKe BbIJIBUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH Je(UIIUTHI MHOOPMAILIUK, JTAHHBIX, HECOOXOJMMBIX JJIi OTBETa Ha
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO0menmne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JlaBaTh IOSICHEHHS IO XOJay pEelIeHHS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B X0j/ic OOCYXXJIEHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nuajnora, oOHAapY)XMBATh Pa3IMYUE W CXOJCTBO IMO3UIIMHA, B KOPPEKTHOW (dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OopMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C yYETOM HOBOW MH(OpMaLIUU.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJSI Tpollecca W pe3ysibTaTa pelieHus
MaTeMaTHYEeCKOM 3a7a4u;

pEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM, OOBSCHITh TPUUHHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB ACSATEIbHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peEHIeHWH YYEOHBIX 3ajady, NPUHUMATH IeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThI, pacrpeacisiTh
BUIBl paboOT, JOroBapuBaThcs, OOCYKIAaTh WpoOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXaeHHUS, 0OMEH MHEHUH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HAaMU KOMAaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUU TIPH
pEIIeHNH 337249 U TPOBEICHUH MAaTEeMATUYECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHIMH, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C  CEYEHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieiabHoe, LEHTPAJIbHOE U OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBHITIOTHSTH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPaHHUKOB  (Mpu3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPHUM, IEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJadyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXJICHHE T€OMETPUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATHh MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MpPEOOPa30BbIBATh W HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJIYYEHHbIE 3HAaHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJU3HPOBATH PEAbHbIE CUTyallud, MPUMEHSITh W3yUYECHHBIC MOHITUS B
opolecce IOMCKAa  PEIICHHs  MaTeMaTH4eCKH  CHOPMYIMPOBAHHOU
npo0JIeMBbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHATUH W TeopeM, ammapara anareOpbl, pelniath MPaKTUYECKUe 3aadd,
CBSI3aHHBIE C HAXO0XK/ICHUEM F€OMETPUUYECKUX BEJIMYHH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUSI TEXHOJIOT .

K xonmy 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C ILMJIMHIPUYECKOM,
KOHUYECKOH U c(hepuyeckoil MOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOJTYYECHHUS;

OTNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIECHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0OBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIUPOBATH B3aMMHOE PacoyiokKeHUe chepbl U MITOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOIIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) TUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPaIlCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOJTHO OMIEPUPOBATH MOHATHUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY NPSIMbIMU
U IUIOCKOCTSMH, BBIYMCIIEHHUE PACCTOSIHUM OT TOYKH 10 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUU;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBINIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jl BpalleHUus IIpU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIBHOM CHUMMETPHHM, 3€pPKaJIbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus Mo00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIMHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBAaHHIO M MPOXOJSLIUE YepEe3 BEPILINHY), CEUECHHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEN IIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl ISl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEAINOJAralolliuX HECKOJIBKO IIAaroB pELICHUs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU dopme;

pemarbs 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKHUX 3a/1a4;

MIPUMEHATh  [OJIyYCHHbIE  3HAHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIC CUTYallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHUs, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PEUICHUSA
MareMaTH4ecku  copMynupoBaHHONW  MpoOJeMbl,  MOJEIUPOBATH
peabHBIE CUTYyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T€OMETPUYECKUX TIOHATUH H TEOPEM,
ammapara anreOpbl, pemiaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TPEJICTABICHUS OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenue B ctepeomMeTpuio 23 1 0
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 | 0
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TJIOCKOCTEN B g : 0
MIPOCTPAHCTBE
4 HepneH)ImiynﬂpHOCTb MPSIMBIX U 25 0 0
MJIOCKOCTEHN B IPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1 0
6 MHororpaHHuKH 7 1 0
Bexkrtops! B mpocTpaHcTBe 12 0 0
g [ToBTOpenue, 06001IeHNE U cUCTEMaTU3alus 5 | 0
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmoe  Tpakrmseckse (uudgpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
| [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUH
AHanuTndeckas reoMeTpus 15 1
O6bEM MHOTOTpAaHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBrokeHUst 5 0
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 |
cucTeMaTH3alysl 3HaHUil
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUJIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, MapaJICIIbHBIX IPSAMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

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

[TonsiTHS: epecekarouuecs MIOCKOCTH,
nepeceKarouecs mpsimasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

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

AKCHUOMEI CTCPpCOMETPUHU U IICPBLIC
CIICACTBHA U3 HUX

AKCHUOMEI CTCPpCOMETPUHU U IICPBLIC
CICACTBUA U3 HUX

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICOCTBUA U3 HUX. Cnoco0Obl 3aJaHus
NpAMBIX U IUIOCKOCTEH B MMPpOCTPAHCTBC.




O0603Ha4eHUs MPSMBIX U TUIOCKOCTEH

[ToBTOopenue nmnanumerpun: Teopema o
MIPONOPLIMOHANIBHBIX oTpe3kax. [lonobue
TPEYTrOJIBHUKOB

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUeHUIX Ha
BBIHOCHBIX 4YepTexkax. Mctopus pazButus
TJIAHUMETPUHU U CTEPEOMETPUHU

10

KonTponsnas pabora "[Ipenmer
crepeomeTpun’”

11

B3anMHOe pacnosiokeHue npsiMbIX B
npoctpaHcTBe. CKpeluBaronifecs npsmele.
[Ipu3Haky CKpenMBAOMIMXCS MPSAMBIX.
[TapannenbHble IpsiMble B IPOCTPAHCTBE

12

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajuiesIbHOMN
JTAHHOW MPSIMOM, TPOXOALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIEH Ha TaHHOU
npsamoii. Jlemma o nepeceyeHuu
NapajuiebHBIX IPSIMbIX IJIOCKOCTHIO

13

[TapannensHOCTB TpeX MpsMBIX. Teopema o
TpEX mapaieldbHbIX MPsAMBIX. Teopema o
CKPEILUBAIOIIUXCS MTPSIMBIX

14

[MapannensHoe npoexTrpoBanue. OCHOBHbIE
CBOMCTBA MMApaJJIENBHOTO IPOEKTUPOBAHUS.
N306pakenue pasHbIx Guryp B
NapajuIeIbHOM MPOEKIUH

15

enTpanbHas nmpoekuus. Yromc




COHalpaBJICHHbBIMU CTOPOHAMMU. Yron MCKIY
IIpsAMBIMHA

16

3agauu Ha JOKa3aTeabCTBO U UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIOJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

17

[TonATHA: napaIeNbHOCT NPAMOKN U
IJIOCKOCTH B npocTpaHcTBe. [Ipu3Hak
HapajIeIbBHOCTU IPAMON U IIIOCKOCTH.
CpoiicTBa napayuieaIbHOCTH IPSIMOM U
IJIOCKOCTH

18

FeOMeTpI/I'-IeCKI/Ie 3a1a4 Ha BBIYHUCIICHUC U
JI0Ka3aTeIbCTBO, CBS3aHHBIC C
mapalJICJIbHOCTBIO MPAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE

19

I'eomeTrpuueckue 3a1auu Ha BEIYMCICHUE U
JI0Ka3aTeNIbCTBO, CBSA3aHHBIE C
MapajiebHOCTHIO MPSAMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

20

[TapannensHble wockocTy. [Ipu3Haku
MapajuieIbHOCTH JBYX MJIOCKOCTEH

21

[TapannensHble wockocTy. [Ipu3Haku
MapauiebHOCTH JBYX IIOCKOCTEH

22

TeopeMa O MMapaJyiICJIbHOCTHU U
CAMHCTBCHHOCTH IINIOCKOCTH, HpOXO,I[HH.IGfI
4YCpe3 TOUKY, HC ITPUHAIJICIKATYIO JTaHHOU
IUIOCKOCTH U CIEACTBUS U3 HEE

23

CsoiicTBa napaJiiCJIbHBIX ILIOCKOCTEH: O
HapaJlICJIbHOCTH MMPAMBIX IIEPCCCUCHUA TTPU




NEPCCCUCHUH ABYX MapalJICJIbHBIX
IIJIOCKOCTEHN TPEThen

24

CpoiicTBa napajuieabHbIX MIIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMPSAMBIX,
3aKIIFOYCHHBIX MEXKAY MapajlIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPAMOIL C
ABYMA ITapaJlJICIIbHBIMHU IIJIOCKOCTAMUA

25

KonTponbHas pabora no teme
"[lapanienbHOCTh NPSMBIX U MJIOCKOCTEN B
MIPOCTpaHCTBE"

26

[ToBTopenue: Teopema [ucaropa na
TUTOCKOCTH

27

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuieJIenune1a

28

Brruncnenue aiamH 0Tpe3KoB B KyOe U
MPSIMOYTOJIbHOM Tapajuiesienure e

29

[TeprieHAMKYAAPHOCTH MPSIMOM U TIIIOCKOCTH.
[Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM U
IJI0CKOCTH

30

[lepnieHTUKyYIAPHOCTD MPSAMOI U MIIOCKOCTH.
[Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM U
IJI0CKOCTH

31

Teopema o cyriecTBOBaHHU U
€MHCTBEHHOCTH TIPSIMOM, MPOXOIAIIECH
yepe3 TOUKY IMTPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TUIOCKOCTH

32

IInockocTu u NEPNCHAUKYIISAPHBIC UM
NpsAMBIC B MHOTOTpaHHHUKAX




33

[InockocTu ¥ NEPIEHAUKYISPHBIE UM
IIpsIMbIE€ B MHOTOI'PAHHUKAX

34

[Iepnennukysp u HaxinoHHas. [loctpoenue
MEPIEHIUKYIISIPA U3 TOUYKHU Ha MPAMYIO

35

[Iepnennukyisp n HakinoHHas. [locTpoeHue
MEPIEHIUKYIISIPA U3 TOUYKHU Ha MPAMYIO

36

Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpatHast)

37

Teopema o Tpéx nepneHAUKYIsIpax (mpsmas
u oOpatHasi)

38

Yroa Mexay CKpelBatoIMMUCS TPIMbIMHU

39

[Tonck neprneHMKyISpHBIX OPSIMBIX C
ITOMOIIIBIO NEPIEHANKYIIPHBIX IIJIOCKOCTEN

40

OpToroHajabHOE MPOSKTUPOBAHHE

41

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO
IocKocTH. IInockocTu cumMmeTpuii B
MHOTOTpPaHHUKAX

42

CummeTpus B IPOCTPAHCTBE OTHOCUTEIILHO
miockocTH. Ilnockoctu cummerpuii B
MHOTOTpaHHUKAX

43

CI/IMMeTpI/ISI B IMPOCTPAHCTBE OTHOCUTCIILHO
nnockoctu. IImockoctu CI/IMMeTpI/Iﬁ B
MHOTI'OI'paHHHUKAaX

44

[Ipu3Hak nepneHIuKyIIpHOCTU MPSMOU U
MJIOCKOCTH KaK CIIEJACTBUE CUMMETPUHN

45

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSHUN OT TOYKHU 10 IIOCKOCTH

46

IIpaBuiibHBIE MHOTOIpaHHUKU. Pacyér




paCCTOSIHI/Iﬁ OT TOYKH OO IINIOCKOCTH

47

CriocoObl OIyCTUTh NEPIIECHANKYIISPHI:
CUMMETpHUs, CABUT TOYKH I10 NTApaJLIEIbHON
psIMOM

48

HOBTOpeHI/Ie " CUCTEMaTu3anus Mmarcepuajia

49

KonTponsnas pabora "B3aumHoe
pAacIoJIOKEHHUE NPSIMBIX U IUNIOCKOCTEN B
npocrpaHcTae”

50

[ToBTOpEHME: Yyroy MeX 1y NPsSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

51

[ToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIIUMHUCA IIPSIMBIMU B
IIPOCTPAHCTBE

52

reOMeTpI/I‘IeCKI/Ie MCTOABI BEIYHCIICHHUSA yTIJjIa
MCXKAY NPpAMBIMU B MHOI'OI'paHHUKAX

53

JByrpanubiii yroj. CBOMCTBO JTUHEUHBIX
YIJI0B IBYTPaHHOIO yriia

54

[Tepnenaukynspablie maockoct. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX TIOCKOCTEH

55

HpI/ISHaK NEPpUCHAUKYIISIPHOCTU HJ'IOCKOCTGIZ;
TEOpEMaA O HpHMOﬁ MEepeCcCUCHU ABYX
IUVIOCKOCTEH NEPpINCHAUKYIIAPHBIX TpeTBefI
IIJIOCKOCTH

56

[IpsiMoyronbHbII Napajuienenumnen; Kyo;
U3MEPEHUs, CBOWCTBA IIPSIMOYTOJIBHOTO
napasJiesienumnesa




57

Teopema 0 AuaroHanu NpsMOYroabHOTO
napajulesIenuIe1a ¥ CIeICTBUE U3 HeE

58

CrepeomeTpuiecKue U MPUKIAIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOJIOKEHUEM
MPSAMBIX U IUIOCKOCTH

59

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMbIE,
napajuieTbHbIE TUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHUKaxX

60

[Tapa mapaynenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

61

Paccrosnue oT TOUKH J0 IIJIOCKOCTH,
paccTosiHUEe OT MPSMOM JI0 TNIOCKOCTH

62

BrrunciieHue paccToAHUI MEXTY
CKPEIMBAIOIIUMHUCS MIPSIMBIMU C TIOMOIIBIO
MIEePIEeHIUKYIISAPHO MIIOCKOCTH

63

TpéxrpanHblil yroJi, HEpaBEHCTBA JJIA
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO YIiia

64

DneMeHTHI chepUuecKoil reOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

65

Kontponsnas paborta "Yrisl u paccrossHus"

66

MHororpaHHUKH, U300paskeHne MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIHUX O0BEKTOB

67

MHororpaHH1KH, 1300pakeHHe MPOCTEHIINX




MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIHUX 00HEKTOB

68

[Inpamua. Bunael nupamun. [IpaBunpHas
nupamMua

69

[Inpamua. Bunel nupamun. [IpaBunpHas
nupamMua

70

[Ipusma. IIpssmas u HaKJIOHHAS IPU3MBI.
[IpaBunbHas npusma

71

[IpsiMoli mapajtenenunes, NpsMoyroabHbIA
napajuieJenumnes, Kyo

72

Beinykneie MHOrorpanauku. Teopema
Ditnepa

73

Beinykneie MHOrorpanauku. Teopema
Ditnepa. [IpaBuiibHBIE U OTYTIPABUIILHbBIC
MHOTOTpaHHUKHU

74

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peéopa.
N300pakenue nepecedeHus moTydeHHbBIX
TIocKkocTel. PackpammBaHue MOCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMHU

75

N3o00paxkenue ceueHunit mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE MMPOXOIAT Yepe3 ux péopa.
N3o00paxkenue nepeceueHus: NOMTy4YeHHBIX
iockocTeil. PackparmmBanue mocTpoeHHbIX
CEUeHUH pa3HBIMU I[BETAMU

76

N306pakenue ceueHuil nmupaMuipl, Kyoa u
IIPU3MBI, KOTOpBIE IIPOXOJIAT Uepe3 ux peopa.
N306pakeHue nepeceyeHus MoTy4yeHHbIX




IJIOCKOCTEN. PackpanmBaHue oCcTpOESHHbBIX
CEUYEHUI pa3HbIMU LIBETAMH

77

N300pakenue ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 ux peopa.
N3o0pakeHune nmepeceueHus MoTyIeHHBIX
IIJIOCKOCTEN. PackpanimBaHue oCTPOECHHBIX
CEYECHMI pPa3HbIMU LIBETaMU

78

Merton cneoB Ui HOCTPOSHUS CEUEHUI

79

Merto[ cie1oB JUIsl TOCTPOEHUS CEUEHUI.
CBoiicTBa IEPECEUECHNUN MTPSIMBIX U
IJIOCKOCTEN

80

Merton ciie1oB ISl TOCTPOEHUS CEUeHUI.
CBoiicTBa EPECEUECHUN MTPSIMBIX U
IJIOCKOCTER

81

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEW U 3aIlKCh I1aros
MTOCTPOCHHUS

82

[TocTpoenune ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aMHUCh 11aroB
MOCTPOEHUS

83

[TocTpoenue ceuenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Co3znanue
BBIHOCHBIX YEPTEKEHN U 3aIIMCh LIATOB
IIOCTPOEHHUS

84

HOBTOpeHI/IC " CUCTEMAaTU3alug MaTcpualia

85

KonTposnpHas padota "MHOrorpaHHuKN"




26 [TonsiTHEe BEKTOpA HA MJIOCKOCTH U B 1 0 0
MPOCTPAHCTBE
87 CymMa BEKTOPOB 1 0 0
88 Pa3nocTh BekTOpOB 1 0 0
89 [IpaBusno napannenenurnena 1 0 0
90 YMHOXeHHEe BEKTOpa Ha YUCIIO 1 0 0
o1 Paznosxenue BexTopa 1o 6a31/1c3v/ TPEX ! 0 0
BEKTOPOB, HE JIGKAIIHUX B OJTHOM MJIOCKOCTH
92 CkansipHO€ MpoU3BeICHNE 1 0 0
93 Berarcnenue yriia Mex 1y BEKTOpaMu B : 0 0
MPOCTPAHCTBE
94 [Ipocreiimue 3a1a4m ¢ BEKTOpaMU 1 0 0
95 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1 0 0
96 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1 0 0
97 [IpocTeimue 3a7a4n ¢ BEKTOPAMHU 1 0 0
98 O00011IeHNE U CUCTEMATHU3ALMS 3HAHUN 1 0 0
99 O000111eHNE U CUCTEMATHU3AIUS 3HAHUN 1 0 0
100 Hrorosas koHTpoJIbHAS paboTa 1 1 0
101 O0001IeHre U cucTEMaTU3aLNs 3HAHUN 1 0 0
102 O00011IeH1E U CUCTEMATHU3ALUS 3HAHUI 1 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoaudecTBO 4acoB DJIeKTPOHHBbIE
Nen/m | Tema ypoxa Konrpoabubie | IlpakTnueckue wipposLIe
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI pecypest
| CeueHuss MHOTOTPAHHUKOB: CTaHAapTHBIE | 0 0
MHOTOTPaHHUKHI
2 CeueHurss MHOTOTPAHHUKOB: METO]I CJIEIOB 1 0 0
CedeHusi MHOTOIPAaHHUKOB: CTAHIAPTHBIE
3 IJIOCKOCTH, IIEPECEYECHUS NPSIMBIX U 1 0 0
IIOCKOCTEH
4 [TapannenpHbIe NPSAMBIE U TIOCKOCTH: | 0 0
MapasiebHbIE CEYEHUS
5 [TapannenpHble NPAMBIE U TJIOCKOCTH: | 0 0
pacy€T OTHOIIECHUI
6 [TapannensHbIe NPAMBIE U TUIOCKOCTH: YTJIbI 1 0 0
MEX1Yy CKPEIIMBAIOIIUMHUCS TPSIMBIMU
[TepnienauKynsipHBIE TIPSAMBIE U MJIOCKOCTH:
7 CTaH,Z[apTHIzIe Mapbl NEPHIEHIUKYIIPHBIX 1 0 0
IJIOCKOCTEHN U MPSAMBIX, CHMMETPUH
MHOTOT'PAaHHUKOB
g [lepnenauKysipHBIE TIPSMBIE U MJIOCKOCTH: | 0 0
TeopemMa O TpeX MepHeHIUKYIIIpax
9 [lepnenuKynsipHbIE TPSMBIE U MJIOCKOCTH: | 0 0
BBIYMCIICHUS JJIMH B MHOTOIPaHHUKAX
10 [ToBTOpEeHME: MIIOIIaA MHOTOYTOJIBHUKOB, 1 0 0
dbopMyIbl 11 TIIOIAAEH, cOOOpaskeHus




nooous

HOBTOpeHI/IeI rmiomaan MHOTOYT'OJIbHUKOB,

11 (hopMyITBI IS TUTOIAICH, COOOpaskeHuUs
moa00ust
[ToBTOpEeHME: TIIOMIAAN MHOTOYT'OJIbHUKOB,

12 (hopMyITBI IS TUTOIAIEH, COOOpasKeHUs
noo0us
[Inomany ce4eHnt MHOTOTPaHHUKOB:

13 IIJIOIIAIM [TIOBEPXHOCTEN, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t
[lnomany ceyeHnii MHOTOTPaHHUKOB:

14 IUTONIAX TIOBEPXHOCTEM, pa3pe3aHus Ha
Y4aCTH, COOOPaKEHHUSI 1101001t

15 [ToBTOpeHue TeMsl "Bbruncienue yria
MEXI1y BEKTOpaMH B TPOCTPAHCTBE"

16 [ToBTOopenue Tems! "KoopanHaTel BEKTOpa
Ha MJIOCKOCTH U B MPOCTpaHCTBE"

17 [ToBTOopenue TeMs! "CkansipHoe
MPOU3BEJICHUE BEKTOPOB"

13 Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOTPAaHHUKOB"

19 [ToBTOpeHue Temsbl "YpaBHEHUE TPSIMOIA,
MPOXOISIIEH Yepe3 ABE TOUKU"

20 YpaBHEeHHE MJIOCKOCTH, HOPMAJlb,
ypaBHEHUE TIOCKOCTH B OTpE3Kax

o1 VYpaBHEHHE IJIOCKOCTH, HOPMAJb,
yYpaBHEHHUE IJIOCKOCTH B OTpE3Kax

22 BekropHoe npousseneHue




JIuneliHbIE HEPABEHCTBA, JIMHEWHOE

23 IIPOrpaMMUPOBaHKE

4 JIuHeiiHbIe HEPaBEHCTBA, JUHEUHOE
[IPOrpaMMUpPOBaHHE

)5 AHaTUTHYECKHUE METOIbI pacyéTa yria
MEXy MPSMBIMA B MHOTOTPaHHUKAX

26 AHaJIIUTUYECKHE METOJBI pacu€Ta yriia
MEXAY MIOCKOCTSIMU B MHOTOT'PaHHUKAX

7 @opmyiia pacCTOSTHUSA OT TOYKH J10
IJIOCKOCTH B KOOPAMHATAX

)% HaxoxpaeHnue paccTosiHuil OT TOUKHU 10
TIJIOCKOCTH B KyOe

29 HaxoxaeHnue paccTosiHuil OT TOYKHU 10
IIJIOCKOCTH B IPABUJIBHOW MUPaMHU/JIE

30 KonTtponpHas padota "AHamuTudeckas
reometpus”
unuuapudeckas TOBEPXHOCTb,

31 00pasyromue MUJIHHIPUICCKOM
MIOBEPXHOCTHU

1 Huwmuaap. [psimoit KpyroBoil HUIUHIP.
[1nomanb NOBEpXHOCTU LUIUHIPA

1 Konunueckas HoBepXHOCTh, 00pa3yroIiue
KOHHMYECKOM noBepxHoctu. Konyc

34 CeueHune KOHYyca INIOCKOCTBIO,
napajieIbHON TI0CKOCTH OCHOBaHUS

35 YceuéHHblil Konyc. M300paxeHne KOHycOB
U yCEYEHHBIX KOHYCOB

36 ITnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM




IIOBCPXHOCTU KOHYCA

[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM

37 MMOBEPXHOCTH KOHYCA
CrepeomeTpuieckue 3a1a4 Ha

38 JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MOCTPOCHUEM CEUCHUN MUIMHAPA, KOHYCa
CrepeomeTpuiecKkue 3a1a4u Ha

39 JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MOCTPOCHUEM CEUEHUN UITMHAPA, KOHYCa

40 [Ipuknagaeie 3a1a9n, CBSI3aHHBIE C
AJTUHIPOM

41 [Ipuknagaeie 3a1a9n, CBSI3aHHBIE C
IAITUHIPOM

42 Cdepa u map
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

43 Kacanwue mapa u cepsl mmockoctero. Bua u
n300pakeHHe 1Iapa
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

44 Kacanwue mapa u cepsl mmockoctero. Bua u
n300pakeHHE 1Iapa

45 VYpasuenue chepsl. [Tnomans chepst u eé
yacTei

46 Cummetpus cdepsl 1 mapa
CrepeoMeTrpHuueckue 3a1auu Ha

47 JI0Ka3aTelIbCTBO U BHIYMCIICHUE, CBSI3AHHbBIE
co cepoii u mapom, MOCTPOCHUEM UX
CEYEHMI TIIOCKOCThIO

48 CrepeoMeTpuueckue 3a1auu Ha




J0Ka3aTCIbCTBO U BHIYUCICHUC, CBA3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CEUYEHUI TIOCKOCTHIO

[Ipuknanaeie 3a1a4u, cBsI3aHHBIC CO chepoit

49
U 11apoM
[ToBTOpEHUE: OKPYKHOCTH HA MIIOCKOCTH,

50 BBIYMCIICHUS B OKPYXHOCTH, CTAHAAPTHBIE
noaoous

51 Pa3znnunble koMOMHALIMY TeJ BpallleHUs U
MHOTOTPaHHUKOB

50 3amaun o Teme "Tena u MOBEPXHOCTH
BpaieHus"

53 [ToBTOpEHME U cucTeMaTH3alKs MaTepraia

54 KonTtponbHas padoTa "Tena 1 mOBEpXHOCTH
BpaieHus"

55 O006bEM Tema. OOBeM TPSIMOYTOJIBHOTO
napajuiefienuneaa

56 3amauu 00 yaBoeHUU Kyba, 0 KBajipaType
Ky0a; O TPUCEKLIUU yTiia
CrepeoMeTpHuecKue 3a/1auu, CBSI3aHHbIE C

57 00BEMOM MPSMOYTOJIBHOTO
napasuieNenuneaa
[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJILHOTO

58 0
napajuieJienunena

59 O0BEM npsAMOi IPU3MBI

60 CrepeoMeTpUUECKHE 3a/1a4H, CB3aHHbIE C

BBIUHCIIEHUEM 00BEMOB IPSIMOM MTPU3MBI




[Ipuknaaneie 3a7auu, CBsI3aHHbBIE ¢ 00BEMOM

o1 IPSIMOM IIPU3MBI
Brruncienue 00bEMOB T C IIOMOIIBIO

62 onpenenéHHoro uurerpaia. Oobpém
HAaKJIOHHOM IIPU3MBI
Brruncienue 00EMOB T C IIOMOIIBIO

63 onpenenéHHoro uurerpana. OobpEm
A PAMHTBI

64 ®opmyna 06béMa nupamuabl. OTHOIIEHKE
00BEMOB MHUpaMuUJ ¢ OOLIUM YTIIIOM

65 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

66 CrepeoMeTpHYeCKHE 33]Ia4H, CBSI3aHHBIC C
00BbEMaMU HAKJIOHHOW MTPU3MBI

67 CrepeoMeTprYeCKUe 3a/1a4H, CBI3aHHBIC C
00bEMaMU TTUPAMUTBI
[Tpuknagaeie 3agaun mo Teme "OO0bEMBI

68 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

69 [Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBI3aHHbBIE C 00BEMOM ITUPAMUIBI

70 [ToBTOpEHUE M cHUCTEMAaTU3AlIUsI MaTeprasa

71 Kontponsnas padora "O0béM
MHOTOrpaHHuKa"

7 O6béM nmnuaapa. Teopema 06 00bEMe
MPSIMOTO LUJTUH]IPA

73 Brruncienue 00EMOB T C ITOMOIIBIO

omnpenenéHHoro uHTerpaina. O6béM KoHyca




74

[Tnommaay G0KOBOM U TOTHOM MOBEPXHOCTH
KOHYcCa

75

CrepeoMeTpHruecKUe 3a/1a4l, CBS3aHHbIE C
BBIYHCIICHUEM 00BbEMOB IIWITHHPA, KOHYCa

76

[Ipuknagaeie 3agaun o tTeme "OO0bEMBI U
TIJTOIAIU TTIOBEpXHOCTEH Ten"
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O06béM mapa u maposoro cexkropa. Teopema
00 00bEme miapa. [Tnomans chepsl.
CrepeoMeTpruecKe 3a/1a4u, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB T1apa, MapOBOTO
CerMEHTa U IapOBOTO CEKTOPa

78

[Ipuknagasie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa U
o b0 cepbl. COOTHOIICHUS MEXKTY
TJTOIIAIIMH TIOBEPXHOCTEH B 00BhEMaMu
OOOHBIX TEI

79

[TomoOHbIE TENa B MPOCTPAHCTBE.
N3menenue 00bEMa rpu mo00uu.
CrepeoMeTpHryuecKue 3a/1auu, CBA3aHHbIE C
BBIYHCIICHUEM 00BbEMOB Tell U TUIOMIAJIeH
MOBEPXHOCTEMN

80

KontponsHas padota "[lnomranu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TENT"

81

JIBroxeHus npoctpaHcTBa. OTOOpakeHusl.
JIBr>xkeHus U paBeHCTBO ¢uryp. OOmue
CBOMCTBA JIB)KECHUM

82

Buapel nBukeHMii: TapauiesIbHbIN EPEHOC,
LICHTpAJIbHAsA CUMMETPUS, 3€PKaJbHAs




CUMMETpHUs, ITIOBOPOT BOKPYT IIPSIMOI

83

[Tpeo6pazoBanms mogobus. [Ipsmas u chepa
Ditnepa

84

FCOMeTpI/I‘-IGCKI/Ie 3aa4i Ha NPUMCHCHUC
JABMOKCHUA

85

FCOMeTpI/I‘-IGCKI/IC 3aaa4u Ha IPpUMCHCHUC
JABMOKCHUA

86

O6o06maromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMarn3anus 3HaHui: "[lapamiensHOCT
MPSAMBIX U ITIOCKOCTEHN B MPOCTpaHCTBE"

87

O6o6maromniee nopropenue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

88

O6o6matomee moBropeHue 11 MoHATHIA 1
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocrpasnctae"

89

O6o06matomee moBropeHue 11 moHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3Hanuii: "O0beM
MHOTOrpaHHuKa"

90

O6oo6matomee moBropeHue 11 MoHATHIA 1
MeTo10B Kypca reomerpun 10-11 xnaccos,
cucrtemaTtusanus 3HaHui: "O0beM
MHOTOTrpaHHUKa"

91

O6o6maromniee noBroperue 11 noHsATHi U




MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucremarusanus sHanuit: "[Inomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

92

Ob6o6maromee mosroperue 11 moHsTHil u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucremarusanus 3Hanuit: "[Inomanu
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TEN"

93

Wrorosas koHTposbHas paboTa

94

[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIHS
3HAHUM

95

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIHS
3HAHUMN

96

WcTopus pa3BUTHS CTEpEOMETPUH KaK
HayKU U €€ poJib B Pa3BUTHHU COBPEMEHHBIX
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U

97

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

100

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUN KaK
HAaYKHU U eé POJIb B pa3BUTHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

101

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK




HAaYKHU U eé POJIb B pa3BUTUU COBPCMCHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJOTHH

Hcropus pasBUTHS CTEPEOMETPUM KaK

102 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1
WH)XCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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1p.). AkimoHepHoe odmiectBo "MUznarenscTBo "lIpocBemenue”
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