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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oopa3zoBaHusl, TaKk Kak 00€CIeYnBaeT BO3MOKHOCTh U3yUYE€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIENOYKH JIOTUYECKUX YTBEPKICHUM MPU PELICHUH F€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHust mporpaMMbl yueOHoro Kypca «I'eomeTpus» Ha yriyoJ€HHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiyOOKMX TEOMETPUYECKHMX 3HaHUM U JIeHCTBUH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

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

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

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIETO MUpPa, 3HAHUE MOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHATh, YMEHUS JOKa3bIBaThb TEOPEMbl U HAXOIUTh
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(GopMupoBaHUEe MOHUMAHHUS BO3MOXHOCTH aKCHOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ PEUIEHNs CTEPEOMETPUYECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAECPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYAIBHBIX M  TBOPYECKHUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HAaBaTh IMPOSBICHUS TEOMETPUYCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TTOJTYICHHBIX PE3yJIbTAaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO U 110 rogam oOyudeHus. Coaepikanue oO0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTaBICHUN 00Yy4aroNIuXcsl, pacliupsst U yriayosis
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHUH KaK COCTaBJISIONEH yueOHoTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro Kypca «['eomerpusi» Ha YrIyOJIEHHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  MOHSATHS ~ CTEpeoMeTpuu. Touka, TpsMas, MIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapannenbHOCTh NPSAMBIX U TIOCKOCTEHW B MPOCTPAHCTBE: MapaieIbHble
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapauIeIbHOIO NpoeKTHpoBaHus. WM3o0paxeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadlp, Mapaulelienuie],
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

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

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema o0 TpEX MEPNECHAUKYIIAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oilnepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTHM M TOJHOM MOBEPXHOCTH MNPAMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMeETpusi B NPaBWIBHOM MHOTOIPAHHUKE: CUMMETPHUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIC, COHAIIPABICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsATHe KOMIUTaHApHBIE BEKTOPBI. lIpU3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. BzammHOe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIFHOTO Tapajuienienunena u ciaeAactBus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanue mrapa m cdepsl miockocTeio. [loHsATHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[logobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIAJACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiieTbHO YW MEPHEeHAMKYISIPHO OCH), CEUYCHHS KOHyca (mapajuielibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpancTtBe. Omepanuu Haj BekTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS U PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTH
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0UsA, HUHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IMIAaHUPOBAHHE IIOCTYMKOB W OLEHKU WX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KakK CpPEJACTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHHMATh,  (HOPMYIUPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APryMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/bckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pPe3yJbTaTaMm
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH UH(DOpMAIUKU, TaHHBIX, HEOOXOAUMBIX JIJII OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIUIO, TPEJICTABIATh €€ B PA3IMUHBIX (PopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHIMU H
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTaThl PEIICHUS 3a/Ja4M, SKCIIEPUMEHTA, UCCIICIOBaHU,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AITOPUTM PEIIEHUS 3a/Ja4M, BIOUPATh CIIOCOO pelIeHus ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHU  [O3HABATENIbHOW  peduiekcuu Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, JaHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl PabOT, [IOroBapuMBaThCA, OOCYXKAAaTh TMpoOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPIMHUPOBATh CBOW JEHCTBUA C APYTMMH 4YI€HAMU KOMAaHJbI, OLIEHHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pENICHUH 33724 U MTPOBEICHUN MAaTEMaTHUECKUX PACCYKICHUN;

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

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpPUPOBATh TIOHATHSIMHU, CBS3aHHBIMH C yIJaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamua, NpsMOYroJIbHBIN Mapaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOCKTUPOBAHUE (PUTYP HA MIIOCKOCTh, BBINOJIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (TpuU3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TOJYYEHHbIE 3HAHUS HAa MPAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTIOTPaHHUKOB M TEJ BpallleHHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WUJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOPAUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TOHATHIMH, CBSI3aHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOTPAaHHUKOB WM TEJ BpAILEHUS: CEUYCHUS LUIUH]IpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEN MIJIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemarps 3aJadyd Ha JOKa3aTeJbCTBO MAaTEMAaTHUYECKHMX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAIbHBIE CUTYAllMU, IPUMEHATh U3yUYECHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 BBenenue B ctepeomMeTpuio 23 2 resh.edu.ru, uchi.ru.
9 B3anMHOE€ pacnoiokeHue npsiMbIX B 6 1 resh.edu.ru, uchi.ru.
MIPOCTPAHCTBE
3 [TapamienpHOCTh NPSMBIX U IJIIOCKOCTEN B 3 resh.edu.ru, uchi.ru.
MIPOCTPAHCTBE
4 [TepnieHAMKYASIPHOCTD NPSIMBIX U o5 resh.edu.ru, uchi.ru.
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VTJIBI M paCCTOSTHHS 16 1 resh.edu.ru, uchi.ru.
6 MHOTOrpaHHUKH 7 1 resh.edu.ru, uchi.ru
7 BekTopsl B mpocTpaHcTBe 12 resh.edu.ru, uchi.ru.
8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS 5 1 resh.edu.ru, uchi.ru.
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1dpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
1 AHanuTndeckas reoMeTpus 15 1 resh.edu.ru, uchi.ru.
5 [ToBTOpEeHue, 0600IICHNE U 15 1 resh.edu.ru, uchi.ru.
CHUCTEeMaTH3allns 3HAHUI
3 OO0BEM MHOTOTpaHHUKA 17 1 resh.edu.ru, uchi.ru.
4 Tena Bparenus 24 1 resh.edu.ru, uchi.ru.
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1 resh.edu.ru, uchi.ru.
KpPYTJIbIX TEN
6 JIBMOKeHUS 5 1 resh.edu.ru, uchi.ru.
7 [ToBTOpEeHUE, 0600IICHNE 1 17 ) resh.edu.ru, uchi.ru.
cucTeMaTu3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







IHOYPOYHOE IINIAHUPOBAHHUE 10 KJIACC

Ne KomnuectBo gacos Jlata usyuenus ONEKTPOHHEIS
. Tewma ypoxka upoBbIe
! Becero | K.p.| IL p. Ilman dakr oOpa3oBarenbHbIe
pecypchl
1 OcHoBHbI€E IIpaBUJIa U300pa’KEHUS HA PUCYHKE INIOCKOCTH, 1 resh.edu.ru, uchi.ru.
napajuleNbHbIX IPSIMbIX (OTPE3KOB), CEpEANHBI OTPE3Ka
[ToHsTHA cTEpeOMETPHUU: TOUKA, TPsAMasi, IIOCKOCTh, TPOCTPAHCTBO. resh.edu.ru, uchi.ru.
2 OcHoBHbI€ TpaBUJIa U300paKEHNS HA PUCYHKE IIIOCKOCTH, 1
NapajuleNbHbIX IPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka
3 [TonsTuA: nepecekaronecs MIOCKOCTH, MEPECEKAIOIINECS MPsIMas U 1 resh.edu.ru, uchi.ru.
IJI0CKOCTB; TIOJYIPOCTPAHCTBO
4 [TonsTHS: epeceKkaronuecs MIOCKOCTH, IepeceKaroluecs npsaMas u 1 1
MJIOCKOCTh; TIoJTynpocTpaHcTBO. KonTpoasHas padota Nel Bxoanas.
5 AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIICJICTBUS U3 HUX 1 resh.edu.ru, uchi.ru.
6 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIICCTBUS U3 HUX 1 resh.edu.ru, uchi.ru.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE ClIeICTBUS 13 HUX. CIIOCOOBI 3a1aHus resh.edu.ru, uchi.ru.
7 MPSIMBIX U IJIOCKOCTEH B pocTpancTBe. O003HaYeHHS MPAMBIX U 1
IIJIOCKOCTEMN
8 MHororpaHHUKH, U300pa)KeHUE MPOCTEUIITNX TPOCTPAHCTBEHHBIX QUTYD, resh.edu.ru, uchi.ru.
HECYIIECTBYIOIUX 00BEKTOB
9 MHororpaHHUKH, U300pa)KeHUE MPOCTEUIITUX MPOCTPAHCTBEHHBIX QUTYD, resh.edu.ru, uchi.ru.
HECYIIECTBYIOIUX 00BEKTOB
N306pakenue ceueHuil mupaMusl, Kyoa U Ipu3Mbl, KOTOPbIE TPOXOIST resh.edu.ru, uchi.ru.
10 yepe3 ux péopa. M3o0paxeHne nepecedeHrs NOIYyIEHHBIX MIIOCKOCTEH. 1
PackpammBaHue NOCTPOEHHBIX CEYEHUI pa3HBIMU LIBETAMU
1 N306pakenue ceueHuil mupaMusl, Kyoa U Ipu3Mbl, KOTOPbIE TPOXOIST 1 resh.edu.ru, uchi.ru.

yepe3 ux péopa. M3o0paxeHne nepecedeHrs NOIyIEHHBIX MIIOCKOCTEH.




PackpammBanue NOCTPOEHHBIX CEYEHUM Pa3HbIMU LIBETAMU

N300pakenue ceueHuil mupaMupl, Kyoa u IpU3Mbl, KOTOPbIE TPOXOIST

resh.edu.ru, uchi.ru.

12 yepe3 ux péopa. M3o0paxkenne nepecedeHrs: NOMYyISHHBIX MIOCKOCTEM.
PackpamnBaHue nocTpOEHHbIX CEYEHUI pa3HbIMU [IBETAMU
N300pakenue ceueHuil mupaMupl, Kyoa U PU3MbI, KOTOPbIE TPOXOIST resh.edu.ru, uchi.ru.

13 gepes ux péopa. M3o0paxeHne nepeceyeHus moTyICHHBIX IITI0OCKOCTEH.
PackpamnBanue nocTpOEHHBIX CEYEHUI pa3HBIMU [IBETAMU

14 MeTtop creoB AJist MOCTPOCHUS CEUEHU N resh.edu.ru, uchi.ru.

15 Merton cienoB [uist mocTpoeHus ceueHuil. CBoiicTBa nepecedeHnit resh.edu.ru, uchi.ru.
MPSAMBIX U IJIOCKOCTEN

16 Merton cnenoB Juis MOCTpoeHus ceueHnil. CBOMCTBA MepeceueHUit resh.edu.ru, uchi.ru.
MPSAMBIX U MJIOCKOCTEN

17 [TocTtpoenue ceveHuii B mupamuze, Kyoe 1mo TpéM ToukaM Ha pEOpax. resh.edu.ru, uchi.ru.
Co31aHne BBIHOCHBIX YEPTEKEN U 3allHCh I1aroB MOCTPOCHUS

18 [TocTpoenue ceuenuii B nupamuie, Kyoe mo TpéM Toukam Ha péOpax. resh.edu.ru, uchi.ru.
Co3naHre BRIHOCHBIX YEPTEXKEHN 1 3aIIMCh IIaroB MOCTPOCHUS

19 [TocTpoenue ceuenuii B nupamuie, Kyoe mo TpéM Toukam Ha pEOpax. resh.edu.ru, uchi.ru.
Co31aHne BBIHOCHBIX YEPTEXEN U 3alUCh I1aroB MOCTPOCHUS

20 [TocTpoenue ceuenwuii B nupamuie, Kyoe mo TpéM Toukam Ha péOpax. resh.edu.ru, uchi.ru.
Co31aHne BBIHOCHBIX YEPTEXKEN U 3alKCh I1aroB MOCTPOCHUS

21 [ToBTOpenue nuanuMeTpun: Teopema 0 MPONOPIUOHAIBHBIX OTPE3KaX. resh.edu.ru, uchi.ru.
[Toobue TpeyrosibHUKOB

99 IToBTOpenue nnanumerpuu: Teopema Menenas. PacyeTsl B cedeHUsAX Ha resh.edu.ru, uchi.ru.
BBIHOCHBIX YepTexax. Mcropus pa3BUTHS IUNIAHUMETPUHU U CTEPEOMETPUN

23 KonTtponsHas padora Ne 2 "Axkcuomsl crepeomerpun. CeueHus"
B3aumHoe pacnonoxeHue NpsmsbIX B IpocTpaHCTBe. CKpeIMBAOIINECs resh.edu.ru, uchi.ru.

24 npsiMble. [Tpu3naku ckpenuBaromuxcs npsMeix. [lapamienbHbie npsmbie

B IIPOCTPAHCTBC




Teopema 0 CylmeCTBOBaHUM U €IMHCTBEHHOCTH IIPSIMOM ITapaJIEIbHOU
JAHHOM MIPSIMOM, TPOXOASILIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeXKaIlleH

resh.edu.ru, uchi.ru.

25 Ha JaHHOU NpsMoi. Jlemma o nepecedyeHuu napajuiesbHbIX IPSIMBIX
IIJIOCKOCTBIO
26 [TapamrenpHOCTB TpeX NPAMBIX. TeopeMa 0 TPEX napaylIeIbHBIX IPSIMBIX. resh.edu.ru, uchi.ru.
Teopema 0 CKpeIuBaOIKUXCS PSMBIX
[TapannensHoe npoektrpoBanre. OCHOBHBIE CBOMCTBA MapaJIEILHOTO resh.edu.ru, uchi.ru.
27 npoexktupoBanus. M300pakeHue pazHbIX GUryp B napamienbHON
MIPOEKINH
28 [eHTpanbHas mpoeKkuus. YT0J C COHAIIPABIECHHBIMU CTOPOHAMH. YTOJ resh.edu.ru, uchi.ru.
MEXIy NPSIMbIMU
29 3amadyy Ha JI0Ka3aTeIbCTBO U NCCIICIOBAHNE, CBI3aHHEIC C resh.edu.ru, uchi.ru.
PacroJIoKEHUEM MPSMBIX B IPOCTPAHCTBE
[TonATHA: mapamieNbHOCTh MPSAMOM U TUNIOCKOCTH B ITPOCTPAHCTBE. resh.edu.ru, uchi.ru.
30 [Ipu3Hak mapayieIbHOCTH MPSIMOU U TI0cKocTH. CBOMCTBA
HapaIeNIbHOCTH IPSMON U MIIOCKOCTH
31 ['eoMeTpuueckue 3a1a4 Ha BEIYMCIIEHUE U I0KA3aTEIbCTBO, CBSI3aHHbBIE C resh.edu.ru, uchi.ru.
NapajyIeIbHOCTHIO MPSMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE
32 [TocTpoenue ceueHus, MPOXOASILIET0 Yepe3 JaHHYIO IPSIMYI0 Ha YepTexe resh.edu.ru, uchi.ru.
Y MapaJIeIbHOTO APYrou npsiMoil. Pacuér oTHoeHum
33 [TapannenpHas mpoekLys, IPUMEHEHUE JJIsl HOCTPOCHUS CeueHui Kyda u resh.edu.ru, uchi.ru.
napauienenunena. CpolcTsa napasuleenuneia u Mpru3Mbl
34 [TapannensHble mockoct. [Ipu3Haky napamienbHOCTH ABYX INIOCKOCTEH resh.edu.ru, uchi.ru.
Teopema 0 napayIebHOCTU U €IUHCTBEHHOCTH IJIOCKOCTH, TPOXOASILIEH resh.edu.ru, uchi.ru.
35 4yepe3 TOUKY, HE PUHAAJIEKAIYIO TaHHOM INIOCKOCTH U CIIEACTBUS U3
Heé
36 CBolicTBa napajIeNIbHBIX IIJIOCKOCTEN: O NapaJlIeIbHOCTH MPSAMBIX resh.edu.ru, uchi.ru.

MEepCCCUCHU: MPU NCPECCUCHUU JIBYX IApaJICIIbHBIX IIOCKOCTEN TpeTbeI\/'I




CBoiicTBa mapajieNIbHBIX IJIOCKOCTEH: 00 OTpe3Kax MapauieabHbIX

resh.edu.ru, uchi.ru.

37 NPSIMBIX, 3aKITIOUEHHBIX MEXKy TapaJlIeIbHBIMU TUIOCKOCTSIMH; O
NepeceueHH MPSIMOM C IBYMS apaJlIeTbHBIMU TJIOCKOCTSIMH

38 [ToBTOpenue: Teopema [ugaropa Ha mrockocTu resh.edu.ru, uchi.ru.

39 [ToBTOpEHUE: TPUTOHOMETPUS MPSIMOYTIOJIBHOTO TPEYTOJIbHUKA resh.edu.ru, uchi.ru.

40 CaoiicTBa Ky0a U MPSAMOYTOJIBHOTO NapaljIesIeue/1a resh.edu.ru, uchi.ru.

41 Boruncnenue 1iauH oTpe3koB B KyOe U MpSAMOYTrOJIbHOM Mapalijiesienumese resh.edu.ru, uchi.ru.

42 [IepneHUKyISIpHOCTD NPAMOU U IIIOCKOCTH. [Ipn3Hak resh.edu.ru, uchi.ru.
MEPIICHANKYIISIPHOCTH MPSIMOH U TUIOCKOCTH

43 [TepnenuKyIsIpHOCTB NPsAMOM U TIOCKOCTH. [Ipu3Hak resh.edu.ru, uchi.ru.
MEPIIEHANKYIISIPHOCTH MPSIMOH U TUIOCKOCTH

44 Teopema 0 CynieCTBOBaHUM M €IMHCTBEHHOCTH MPSMOM, IPOXOAAILEN resh.edu.ru, uchi.ru.
yepe3 TOUKY IPOCTPAHCTBA U NMEPIIEHAUKYISIPHON K MIIOCKOCTH

45 [TnockocTu U nepneHAUKYISpHbIE UM MPSIMble B MHOTOTpaHHUKaX resh.edu.ru, uchi.ru.

46 [TnockocTu U nepneHAUKYISIpHBIE UM MPSIMbIe B MHOTOTPaHHUKAX resh.edu.ru, uchi.ru.

47 [Tepnienaukynsap u HakinoHHas. [locTpoeHre neprneHauKyIIsipa U3 TOUKH resh.edu.ru, uchi.ru.
Ha IPSIMYIO

48 [lepnennukynsp u HakioHHas. [locTpoeHue nepneHIuKymnsapa U3 TOUKH resh.edu.ru, uchi.ru.
Ha TIPSIMYIO

49 Teopema o Tpéx nmepneHAuKyspax (mpsmas U oOpaTHas) resh.edu.ru, uchi.ru.

50 Teopema o Tpéx nepneHauKynspax (mpsimast ¥ oOpaTHasi) resh.edu.ru, uchi.ru.

51 VYTos1 MeXly CKpEIIMBAIOIUMUCS MPSIMBIMU resh.edu.ru, uchi.ru.

52 [Touck nepneHANKYISPHBIX IPSIMBIX C TOMOUIBIO MEPIIEHANKYIISIPHBIX resh.edu.ru, uchi.ru.




IJIOCKOCTEN

resh.edu.ru, uchi.ru.

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [TocTpoenue ceuenuii Kyoa, MpU3Mbl, IPABUIILHOM MUPaMU/IBI C resh.edu.ru, uchi.ru.
IIOMOIIBIO OPTOTOHAJIBHOM MTPOEKIINH

55 [TocTpoenue ceuennit Ky6va, IIPU3MBI, IPABUIILHOU ITUPAMHU/IBI C resh.edu.ru, uchi.ru.
IIOMOIIBIO OPTOTOHAJIBHOM MPOEKIINH

56 CummeTpusi B TPOCTPAHCTBE OTHOCUTENBHO TUI0CcKoCTH. [lnockoctu resh.edu.ru, uchi.ru.
CUMMETpPUN B MHOTOTpaHHHUKAX

57 [Ipu3Hak nepneHauKyISPHOCTH IPSIMOM U INIOCKOCTH KaK CIIEACTBUE resh.edu.ru, uchi.ru.
CUMMETpUHU

58 [IpaBusIbHBIE MHOTOTPAHHUKHU. Pacy€T paccTosHUN OT TOYKH 110 resh.edu.ru, uchi.ru.
MJI0CKOCTH

59 [IpaBusIbHBIE MHOTOTPAaHHUKHU. PacdéT paccTOSHUI OT TOUKH 10 resh.edu.ru, uchi.ru.
IIJIOCKOCTH

60 CriocoObI OITYCTUTD MEPIICHIUKYISPBI: CHMMETPHSI, CJIBUT TOUKH T10 resh.edu.ru, uchi.ru.
NapajieIbHON NPAMO

61 CnBur no HemnapasuieJbHON IPSMOM, U3MEHEHUE PACCTOSTHUM resh.edu.ru, uchi.ru.

62 Kontponpnas padora Ne 3 "B3zanMHOe pacnoiokeHUE IPSIMBIX U
IIJIOCKOCTEN B IpOCTpaHCTBE"

63 [ToBTOpEHME: Yroa MeX1y IPAMBIMUA Ha MJIOCKOCTH, TPUTOHOMETPHUS B resh.edu.ru, uchi.ru.
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB

64 [ToBTOpEHME: Yroy MEeX1y CKpEIIUBAIOIIUMUCA [IPSIMBIMU B resh.edu.ru, uchi.ru.
MIPOCTPAHCTBE

65 I'eoMeTprueckue METOIbI BEIYUCIIEHUS YIJIa MEXIY NPSIMBIMU B resh.edu.ru, uchi.ru.
MHOTOTPaHHUKAX

66 JIByrpanHbIii yroj. CBOMCTBO JIMHENHBIX YIJIOB JBYTPAHHOIO yIila resh.edu.ru, uchi.ru.




[lepnenukynsapHsbie maockoctu. CBONCTBA B3aUMHO MEPIEHIUKYIISAPHBIX

resh.edu.ru, uchi.ru.

67 .
IJI0CKOCTEMN

68 [Ipu3Hak nepneHauKyIspHOCTH IUIOCKOCTEN; TeopeMa O NpsMOK resh.edu.ru, uchi.ru.
[IEpPECEUCHU S IBYX IIJIOCKOCTEN NEPIIEHIUKYISIPHBIX TPEThEH MII0CKOCTU

69 [IpssmoyronbpHbIN Napauienenunen; Kyo; nu3sMepeHus, CBoicTBa resh.edu.ru, uchi.ru.
MPSIMOYTOJIbHOTO Napajuleenuneia

70 Teopema o aAuaroHanu NpsAMOYrOJIbHOTO NapaJJIEIENIIENA U CIEACTBUE resh.edu.ru, uchi.ru.
U3 Hee

71 CrepeomeTpuiecKkue U IPUKIaHbIC 3a/1a4H, CBI3aHHBIE CO B3aUMHBIM resh.edu.ru, uchi.ru.
PacroJIOKEHUEM MPSAMBIX U INIOCKOCTH

79 [ToBTOpEHME: CKPEIIMBAIOIINECS MPSIMBIE, MapAJUIEIbHbIE MTIOCKOCTH B resh.edu.ru, uchi.ru.
CTaHJIaPTHBIX MHOTOTPaHHUKAX

73 [Tapa mapannenpHbIX MIOCKOCTEN Ha CKPEIIMBAKOIINXCS MPAMBIX, resh.edu.ru, uchi.ru.
paccTosiHUE MEX/Ty CKPEIIMBAIOUTUMUCS MPSIMBIMH B IIPOCTHIX CUTYAIUAX

74 PaccrosiHME OT TOUKM 10 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOM 110 resh.edu.ru, uchi.ru.
IIJIOCKOCTH

75 BrrunciieHue paccTOAHUI MEX Y CKPEIIMBAIOIIUMUCS MPSIMBIMU C resh.edu.ru, uchi.ru.
MIOMOIIIBIO NEPHEHANKYIISIPHOHN TIIOCKOCTH

76 TpéxrpanHblil yroJi, HEpaBEHCTBA JJIsl TPEXIPaHHbIX YIIIOB. Teopema resh.edu.ru, uchi.ru.
[Tudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIiia

77 DnemMeHTbl chepuuecKoil reOMETPUH: Te0Ie3MUeCKre JMHUN Ha 3eMIie resh.edu.ru, uchi.ru.

78 KounTtponsnas pa6ora Ne 4 "Vrisl u pacctostHus"

79 Cucremaru3zauus 3HaHUM "MHOTOTpaHHUK U €r0 3J1€MEHTHI" resh.edu.ru, uchi.ru.

80 IMupamua. Bunel nupamun. IlpaBunsHas nupamuaa resh.edu.ru, uchi.ru.

81 [Ipusma. Ilpsamas u HakinoHHas npusmsl. [IpaBunbHas npusma resh.edu.ru, uchi.ru.

82 [Ipsimoit mapanienenumnes, NpSMOYTOJIbHBINA apaienenumnes, Kyo resh.edu.ru, uchi.ru.




resh.edu.ru, uchi.ru.

83 Brinykiible MHOrorpaniuku. Teopema Oitniepa
84 Brinykiible MHOrorpaniuku. Teopema Oitniepa. [IpaBuiibHbIE U resh.edu.ru, uchi.ru.
HOJIYIIPABUIILHBIE MHOTOIPAHHUKH

85 KonTponsHas padora Ne 5 "MuororpanHuku"

86 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B POCTPAHCTBE resh.edu.ru, uchi.ru.
87 CymMa BEKTOpPOB resh.edu.ru, uchi.ru.
88 Pa3sHOCTL BEKTOPOB resh.edu.ru, uchi.ru.
89 [IpaBuyI0 Mapasuesenunena resh.edu.ru, uchi.ru.
90 VMHOXEHHE BEKTOPa Ha YHCIIO resh.edu.ru, uchi.ru.
01 Pa3noxxenue Bekropa 1o 0azucy TpéX BEKTOPOB, HE JIEKAIIUX B OJTHOM resh.edu.ru, uchi.ru.

IUIOCKOCTH

92 CKaJIsIpHOE MTPOU3BEICHHE resh.edu.ru, uchi.ru.
93 BhIunciienne yria MexIy BEKTOPaMHU B IIPOCTPAHCTBE resh.edu.ru, uchi.ru.
94 IIpocTeiinue 3aga4u ¢ BEKTOPaMH resh.edu.ru, uchi.ru.
95 IIpocTeiinue 3aga4u ¢ BEKTOPaMH resh.edu.ru, uchi.ru.
96 IIpocreiinue 3aga4u ¢ BEKTOPaMH resh.edu.ru, uchi.ru.
97 IIpocTeiinue 3a7a4u ¢ BEKTOPaMH resh.edu.ru, uchi.ru.
98 O60011eHe ¥ CHCTEMATU3ALUS 3HAHUI resh.edu.ru, uchi.ru.
99 OGo01IEHNE ¥ CHCTEMaTH3aLUs 3HAHUIH resh.edu.ru, uchi.ru.
100 ITA KonTponbHas pabota Ne 6 uroropas




101 O0001IeHME U CUCTEMATU3ALUS 3HAHUM 1 resh.edu.ru, uchi.ru.
102 O0001IeHME U CUCTEMATU3ALUS 3HAHUM 1 resh.edu.ru, uchi.ru.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVTAHUPOBAHME 11 KJIACC

aTa U3y4eHMs DJIEeKTPOHHBIE
Ne KosmmuecTBo yacos A ya p
y Tema ypoxka uppoBbIe
n/m
Bcero | K.p. | ILp. | [lnan dakr 00pasoBaresbHbIE
pecypchl
1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa Ha MIIOCKOCTH U B 1 resh.edu.ru, uchi.ru.
npocrpaHcTae”
2 [ToBTOpenue Tems! "CkaliipHOE ITPOU3BEAEHNE BEKTOPOB" 1 resh.edu.ru, uchi.ru
3 [ToBTOpenue Temsl "Beruncienne yria Mexay BEKTOPAMH B 1 resh.edu.ru, uchi.ru
MIPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHNE IPSIMOI, TPOXOIAIIEH Yepes3 IBe 1 resh.edu.ru, uchi.ru
TOYKH"
5 YpaBHEHHE IIIOCKOCTH, HOPMaJjlb, YpaBHEHHE MJIOCKOCTH B OTpe3Kax 1 resh.edu.ru, uchi.ru
5 YpaBHEHHE MIOCKOCTH, HOpMaJilb, YypaBHEHHUE IUIOCKOCTH B OTPE3Kax. 1 1 resh.edu.ru, uchi.ru
KonTtponbHas padorta Nel BxomHas
7 BekTopHoE mIpousBeneHue. 1
P P
3 1 resh.edu.ru, uchi.ru
JIuneliHble HEPABEHCTBA, JIMHEUHOE IPOrpaMMHUPOBAHUE
>
9 JIuHeiitHbIe HEPaBEHCTBA, JTUHEHHOE MPOTPAMMHUPOBAHKE 1 resh.edu.ru, uchi.ru
10 AHaIUTHYECKUE METOBI pacuéTa yriia MeXy MpsIMbIMU B 1 resh.edu.ru, uchi.ru
MHOT'OTpaHHUKAX
AHaMTHYECKUE METOIBI pacuéTa yrila MeXy IJIOCKOCTSMH B resh.edu.ru, uchi.ru
11 MHOTOrpaHHuKax. TpeHMpoBOUHOE MEpONpuUsATHE B opme 1
KOHTPOJILHON paboThl o Matepuanam EI'D.
12 dopmyna pacCTOAHHS OT TOUKH JI0 IUIOCKOCTH B KOOpJAUHATAX 1 resh.edu.ru, uchi.ru




resh.edu.ru, uchi.ru

13 HaxosxaeHne pacCTOSHUI OT TOUKHU 0 TNIOCKOCTH B Ky0e

14 HaxosxieHne pacCTOSTHUI OT TOYKH J0 IJIOCKOCTH B IIPABWIIBHOU resh.edu.ru, uchi.ru
nupamue

15 KonTponsHas padora Ne 2 "Ananmutudeckast reomerpust'

16 CeueHusi MHOTOIPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKH resh.edu.ru, uchi.ru

17 CeueHunss MHOTOTPAHHUKOB: METO/T CJIE/IOB resh.edu.ru, uchi.ru

18 CedeHuss MHOrOIpaHHUKOB: CTAHJAPTHBIE IJIOCKOCTH, IEPECEUCHHUS resh.edu.ru, uchi.ru
MPSIMBIX U IJIOCKOCTEN

19 [TapannenpHble psMbIe U TUIOCKOCTH: MapaJlIesIbHbIE CEYEHUS resh.edu.ru, uchi.ru

20 [TapamiensHbIe MPSAMBIC U TUIOCKOCTH: PACYET OTHOIIICHUN resh.edu.ru, uchi.ru

21 [TapannenpHble IPSIMBIE U ITIOCKOCTH: YIJIBI MEXKIY resh.edu.ru, uchi.ru
CKPELIMBAIOIIUMUCS MPSIMBIMU
[TepnieHAMKYISIpHBIE TPSMBIEC U TUNIOCKOCTH: CTaHIAPTHHIE Mapbl resh.edu.ru, uchi.ru

22 HEePIEHANKYIAPHBIX INIOCKOCTEN U MPSIMBIX, CHMMETPHU
MHOTOI'PaHHHUKOB

93 [TepnienauKyIsApHBIE TPSMBIEC U TUIOCKOCTH: TEOPEMA O TPEX resh.edu.ru, uchi.ru
HEepIeHANKYIIpax

24 [lepnenaukynsipHbIE TPSAMBIE U IUIOCKOCTU: BBIYUCIICHUS IJIUH B resh.edu.ru, uchi.ru
MHOTOI'paHHHKaX

o5 [ToBTOpEHUE: IO MHOTOYTOJIBHUKOB, (DOPMYIIBI 171 TUIOIAJICH, resh.edu.ru, uchi.ru
cooOpakeHHs TI0100Us

26 [ToBTOpEHUE: MIIOIa 1 MHOTOYTOJIbHUKOB, (POPMYIIBI JUIs TUIOIIAAEH, resh.edu.ru, uchi.ru
cooOpakeHus mo1oous

97 [ToBTOpEHUE: MIIOLIa 1 MHOTOYTOJIbHUKOB, (DOPMYIIBI JUIs TUTOIIAAEH, resh.edu.ru, uchi.ru

co0oOpaxeHus moao0us




[Inomany ce4eHM MHOTOTPaHHUKOB: IUVIOLIAAN IIOBEPXHOCTEM,

resh.edu.ru, uchi.ru

28
pa3pe3aHusi Ha YacTH, COOOpaKeHUs TI0I00us

29 [lnomany ceyeHnii MHOTOrPAaHHUKOB: TUIONIAAN TOBEPXHOCTEM, resh.edu.ru, uchi.ru
pa3pe3aHusi Ha YacTH, cCOOOpa)keHus Io100us

30 KonTponsnas padora Ne 3 "IloBTopeHHE: MHOTOTPAaHHUKH, CCUCHUS
MHOTOTpPaHHUKOB"

31 O6béM Tena. O0beM MPSIMOYTOJIBHOTO NapasuIesIenuIea. resh.edu.ru, uchi.ru
TpennpoBounoe meponpustue B popme EI'D (mpoduiibHbIN ypOBEHB)

32 3amaum 00 yaABOEGHUH Ky0a, 0 KBaJpaType Ky0a; 0 TPHCEKIUHU yriia resh.edu.ru, uchi.ru

33 CrepeomeTpuiecKue 3a/1a4u, CBI3aHHBIE C 00BEMOM TIPSMOYTOJIBHOTO resh.edu.ru, uchi.ru
napajuiefienuneaa

34 [Ipuknagaeie 3a1a9n, CBSI3aHHBIE C BRIYMCICHUEM 00bEMa resh.edu.ru, uchi.ru
MPSIMOYTOJIBHOTO Mapajuiesienuneaa

35 O6BEM TIPSMOIH TPH3MET resh.edu.ru, uchi.ru

36 CrepeoMeTprieCcKUe 3a/1a4M, CBI3aHHBIE C BEIYMCICHUEM 00BEMOB resh.edu.ru, uchi.ru
NPSAMOU PU3MBI.

37 [Ipuknanueie 3a1a4u, CBsI3aHHbIE C 00BEMOM IPSIMOMN MTPU3MBI resh.edu.ru, uchi.ru

38 Brruncnenue 06bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOI0 HHTerpaa. resh.edu.ru, uchi.ru
O0BbEM HAKIIOHHOM MPU3MBI

39 Brruncnenue 06bEMOB TeI ¢ TOMOIIBIO OMPeIeIEHHOT0 HHTerpaa. resh.edu.ru, uchi.ru
O06BEM UpaMuIbI

40 ®opmyna o6béMa nupamuipl. OTHOIIEHHE 00BEMOB TUPAMHUJL C resh.edu.ru, uchi.ru
o0IIMM yriiom

41 dopmyna 00béma nupamuabl. OTHOIIEHHE 00HEMOB MTUPAMU] C resh.edu.ru, uchi.ru

o0IIMM yriiom




CrepeoMeTpryeckue 3aJ1auu, CBI3aHHBIE ¢ 00bEMaMU HAKIIOHHOM

resh.edu.ru, uchi.ru

42
MIPU3MBI

43 CrepeomeTpuiecKue 3a1a4u, CBI3aHHbIE ¢ 00bEMaMU MUPAMU/IBI resh.edu.ru, uchi.ru

44 [Mpuknanaeie 3anagn mo Teme "OO0BEMBI TN, CBSI3aHHBIE C 00BEMOM resh.edu.ru, uchi.ru
HAaKJIOHHOM IIPU3MBI

45 [Tpuknagaeie 3agaun mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM resh.edu.ru, uchi.ru
MTUPAMU/TBI

46 [Ipumenenne 00bEMOB. Brruncnenue pacCTOsHUS 10 TUIOCKOCTH resh.edu.ru, uchi.ru

47 KonTtponsnas padota Ne 4 "OO0nEM MHOTOTrpaHHHUKA"

48 Hunuaapuyeckas MoBEpXHOCTb, 00pa3yomine HUINHIPUIECKON resh.edu.ru, uchi.ru
MMOBEPXHOCTHU

49 Huwmaap. [psmoit kpyroBoit unuHap. [1nomane noBepxHocTi resh.edu.ru, uchi.ru
LUAJIMHIPA

50 Konndeckas moBepXHOCTh, 00pa3yroIe KOHUYECKON TOBEPXHOCTH. resh.edu.ru, uchi.ru
Konyc

51 CeueHne KOHYycCa INIOCKOCTBIO, NApAJIEIbHOM IIIOCKOCTH OCHOBAHMS resh.edu.ru, uchi.ru

52 Yceuéunslii konyc. M3o00pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB resh.edu.ru, uchi.ru

53 [Tnomanas G0KOBOI MOBEPXHOCTHU M MOJIHON MOBEPXHOCTH KOHYCA resh.edu.ru, uchi.ru

54 [Tnomanas 60KOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH KOHYCA resh.edu.ru, uchi.ru

55 CrepeomeTpuyecKHe 3a/laud Ha I0Ka3aTeJIbCTBO U BHIYUCIICHHUE, resh.edu.ru, uchi.ru
MOCTPOCHUEM CEUECHUU LHUIMHPA, KOHyCa

56 CrepeomeTpuueckue 3aJ1a4u Ha JI0Ka3aTENbCTBO U BBIUMCIICHUE, resh.edu.ru, uchi.ru
MOCTPOCHUEM CEUECHUU LUIMHIPA, KOHyCa

57 [IpuknagHeie 3aa4u, CB3aHHbBIE C ITUIHMHIPOM resh.edu.ru, uchi.ru




resh.edu.ru, uchi.ru

58 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C LIWJIMHAPOM
59 Cdepa ¥ map resh.edu.ru, uchi.ru
60 Ilepeceuenue chepsl u mapa c mwiockocteio. Kacanue mapa u chepst resh.edu.ru, uchi.ru
IUTOCKOCTHI0. By n m300paxkenue mapa
61 [lepeceuenue chepsl 1 mapa c miockoctbro. Kacanue mapa u chepsl resh.edu.ru, uchi.ru
IJI0CKOCTRI0. By u n3o0paxkenue mapa
62 VYpasuenne chepsl. [Tnomans chepsr u e€ gacrei resh.edu.ru, uchi.ru
resh.edu.ru, uchi.ru
63 Cummerpus cdepsl 1 mapa
CrepeomMeTpuyeCcKHEe 3a/1a4d Ha 10Ka3aTeJIbCTBO U BHIYUCIICHHUE, resh.edu.ru, uchi.ru
64 CBsI3aHHBIE CO cEepoi U apoM, MOCTPOEHUEM UX CEUEHUI
MJIOCKOCTBIO
CrepeomeTpuyecKHe 3a/1a4d Ha 10Ka3aTeJIbCTBO U BHIYUCIICHHUE, resh.edu.ru, uchi.ru
65 CBsI3aHHBIE CO c(hepoii U mapom, MOCTPOCHUEM MX CEUCHUN
MJI0CKOCTBIO
66 [IpuknagHeie 331291, CBSI3aHHBIE CO cPepoid U Iapom resh.edu.ru, uchi.ru
67 [ToBTOpEHME: OKPYKHOCTD Ha IJIOCKOCTH, BEIYMCIICHUS B resh.edu.ru, uchi.ru
OKPY>KHOCTH, CTaHJapTHBIE [10100US
68 Pa3znuynble KOMOMHALIMY TeIl BpAIllEHUs U MHOTOTPaHHUKOB resh.edu.ru, uchi.ru
69 3anayu no teme "Tena ¥ NOBEpPXHOCTH BpallleHus" resh.edu.ru, uchi.ru
70 3anauyu no teme "Tena U NOBEPXHOCTH BpallleHus" resh.edu.ru, uchi.ru
71 KonTtponrHas padora Ne 5 "Tena u moBepXHOCTH BpaleHUs"
72 O06bém nununapa. Teopema 06 00bEME IPSIMOTO LUIIMHAPA resh.edu.ru, uchi.ru




Brrurcnenue o0bEMOB TEI ¢ TOMOIIBIO OMPEIeIEHHOTO HHTETpaia.

resh.edu.ru, uchi.ru

73 O0BéM KoHyCa
74 [Tnomaam G0KOBOH M MOTHON TOBEPXHOCTH KOHYCA resh.edu.ru, uchi.ru
75 CrepeoMeTpryYecKUe 3a/1a4d, CBSI3aHHBIC C BRIYHCICHHEM 00bEMOB resh.edu.ru, uchi.ru
HUAJTMHIpPA, KOHYCa
76 [Tpuknanueie 3anaun no Teme "OOBEMBI U IO TOBEPXHOCTEN resh.edu.ru, uchi.ru
Ten"
O06béM mapa u maposoro cexkropa. Teopema 06 00bEMe mIapa. resh.edu.ru, uchi.ru
77 [Tnomans chepsl. CrepeoMeTprueckre 3a1aun, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOB TI1apa, MAPOBOTO CETMEHTA U IIapOBOTO
CeKTopa
[Ipuknagasie 3agaun mo teme "OO0BEMBI Ten", CBA3aHHBIE C 00BEMOM resh.edu.ru, uchi.ru
78 mapa ¥ miomaabio chepbl. COOTHOIICHHS MEXK Y TUIOMIASIMHU
MMOBEPXHOCTEH U 00bEMaMU TIOIOOHBIX TEIT
[Tono6HbIe Tema B mpocTpancTBe. M3MeHeHrne 00béMa mpu moo0uu. resh.edu.ru, uchi.ru
79 CrepeoMeTrpuueckye 3aJ1aui, CBSA3aHHbIE C BHIYHCICHHEM 00bEMOB
TeJl U IUIOIIAJIEH MOBEPXHOCTEH
80 Kontponbras padota Ne 6 "[1nomany moBepXHOCTH U 0OBEMBI
KpyIJibIxX Ten"
81 JBmwxenus npocrpancTsa. OtoOpaxenus. JIBHKEHNs U PAaBEHCTBO resh.edu.ru, uchi.ru
¢buryp. O0mre cBONCTBA IBIKEHUN
82 Buapl nBukeHuii: napamienbHblil IEPEHOC, IIEHTpajlbHas CHMMETPUS, resh.edu.ru, uchi.ru
3epKajibHasi CAMMETPHS, IOBOPOT BOKPYT MPSIMOiA
83 [IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa resh.edu.ru, uchi.ru
84 I'eoMeTrpuueckre 3agaun Ha TPUMEHEHUE IBHKEHUS resh.edu.ru, uchi.ru
85 KonTpomnsHas pabota Ne 7 "BekTopsl B mpocTpaHcTBe"




86

O6o6maromee moBroperre 11 moHATHI U METOJIOB Kypca Fr€OMETPUU
10-11 xmaccos, cucreMaTu3anus 3HaHui: "IlapamienbHOCTh MPSMBIX
U IUIOCKOCTEH B MpocTpaHcTBe”

resh.edu.ru, uchi.ru

87

Ob6o6maromee moBroperre 11 MoHATHI 1 METOJIOB Kypca r€OMETpUH

10-11 kiaccoB, cucreMaTtu3ais 3Hanuii: "BekTopsl B mpocTpaHcTBe"

resh.edu.ru, uchi.ru

88

Ob6o6maromee moroperre 11 MoHATHI 1 METOJIOB Kypca r€OMETpUHr
10-11 xmaccoB, cucreMaTn3anus 3HaHUi: "BeKTOpHI B mpocTpaHcTBe"

resh.edu.ru, uchi.ru

89

Ob6o6maroniee nopropeHue 11 NoHATHI U METOZOB Kypca r€OMETPUH
10-11 xmaccoB, cucreMaTtu3anus 3HaHui: "OObeM MHOTOTpaHHHUKA"

resh.edu.ru, uchi.ru

90

O6o6mmaromniee nopropeHue 11 NoHITHI U METOJOB Kypca Fr€OMETPUH
10-11 xmaccoB, cucreMartu3anus 3HaHui: "OOBeM MHOTOTpaHHHKA"

resh.edu.ru, uchi.ru

91

O6o6maromniee nopropeHue 11 NoHITHI U METOJIOB Kypca Fr€OMETPUH
10-11 xiaccoB, cucreMatu3anus 3Hanui: "[Inomanm moBEepXHOCTH U
00BEMBI KPYTJIBbIX TEN"

resh.edu.ru, uchi.ru

92

O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca T€OMETPHUH
10-11 xmaccoB, cuctemaruzanus 3Hanuid: "[lnomaam NToOBEpXHOCTH 1
00BEMBI KPYTIBbIX TEN"

resh.edu.ru, uchi.ru

93

ITA .KontposnbHas pabota Ne 8 utoroBas

94

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT

resh.edu.ru, uchi.ru

95

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUN

resh.edu.ru, uchi.ru

96

HcTopus pa3BuTHS CTEPEOMETPUH KaK HAYKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

resh.edu.ru, uchi.ru

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B Pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT I

resh.edu.ru, uchi.ru

98

I/ICTOpI/IH Pa3BUTHA CTCPCOMECTPHUU KAaK HAYKHU U et POJIb B pa3BUTHU
COBPCMCHHBIX MHKCHCPHLIX U KOMIIBFOTCPHBIX TEXHOJIOTUH

resh.edu.ru, uchi.ru




Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTUHU

resh.edu.ru, uchi.ru

%9 COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI 1

100 Hcropus pasBuTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B Iia?;BI/ITI/II/I 1 resh.edu.ru, uchi.ru
COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

101 Hcropus pasBuTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B Iia?;BI/ITI/II/I 1 resh.edu.ru, uchi.ru
COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

102 Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Iia?,BI/ITI/II/I 1 resh.edu.ru, uchi.ru
COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOIMI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI1 YHEHUKA

* MaremaTuka: anreOpa U Hadajga MaTeMaTH4IecKoro aHanmsa, reomerpus. ['eomerpus, 10-11 kmacesl/ Byryzos B.®., [Ipacosios B.B. mon

penaxuuenn CagoBauuero B.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemienre»

METOJNYECKUE MATEPUAIJIBI JIUIS YUUTEJIA
* Maremarwnka: anrebpa U Hadajla MaTeMaTHIECKOTo aHann3a, reomeTpus. ['eomerpus, 10-11 xkmaccwsl/ byryzos B.®., [Ipaconos B.B. ox

penaxiueii CagoBaudero B.A., AkninonepHoe o6mectBo «M3narensctBo «IIpocBemenne»

[MNPPOBLIE ObPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

resh.edu.ru,

uchi.ru
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