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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 COCTaBIsIoNIeH yueOHoTo mpeamera «MaTemaTikay;

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

Ha wusyuenme yueOHOro Kypca «['eoMerpus» Ha YriIyOJIEHHOM 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 U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapanienbHOCTh IPSMBIX U TIJIOCKOCTEN B MMPOCTPAHCTBE: NapajyieIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapauIeIbHOIO NpoeKTHpoBaHus. WM3o0paxeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadlp, Mapaulelienuie],
IIOCTPOECHUE CEUECHUM.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K ILIOCKOCTH,
IIPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O NpsIMOu
NIEPIICHAUKYIISIPHON IJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema o0 TpEX MEPHNECHAUKYIIAPAX.

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 KOCUHYCOB 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.
Kparuaiiiue mnyTd Ha TOBEPXHOCTHM MHOTOorpaHHuka. Teopema Oilnepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MpaBWIBHONW nupaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHU: NpaBWIbHAS NpU3Ma 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 MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MNPSAMOW 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
MHOTOTpaHHUKOB. CHMMeETpusi B NPaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHbIE U  IPOTUBOIIOJIO0XKHO
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 KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa M
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, map. BzaummHOoe 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
MPSMOYTOJIFHOTO Tapaiienenunena u ciaeactBus 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. Kacanme mrapa u 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(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHMCKOro  oOliecTBa,  MPEJCTABICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) maTpuoTH4YeCcKoe BOCINTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUH B JPYrMX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHH HayKh U JEATEIbHOCThIO YYE€HOro, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acIleKTaM pa3juyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTAaHHUE, COATAHCHPOBAHHBIM PEKUM 3aHITHH WU
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOECCHOHANBLHONW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/ibl, OCO3HaHUE II100ATIBHOTO XapaKkTepa dKOJIOTMYECKUX MPOoOsieM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX 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
MaTeMaTUKA M MaTeMaTHYeCKOW KYJIbTYpOH KaK CpEJICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble jornueckune AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS M CPAaBHEHMSI, KPUTEPUH TIPOBOIMMOTO aHAJIN3a;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSIX, MpPENIaratb KPpUTCPUH 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 MPOTUBHOIO), BEICTPAUBATh ApPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

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

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIUPOBATH OOOOIIEHUSI W BBIBOJABI IO pPe3yjbTaTaM
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 ¢ unpopmaunmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi 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(POpPMALIMIO, MPEJCTABIATh €€ B pPa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
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 XOJIe OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOM TEMBI,
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 Pa3HOTJIACHS, CBOH BO3PaKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIAITh IJIaH, AITOPUTM PEIICHUS 33a/1aud, BEIOUPATh CIIOCOO PEIIeHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHU  [IO3HABATEIIbHOM  peduiekcuM 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 JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

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

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl paboOT, JOroBapuBaTbcsi, OOCYKHAaTh TMpoOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JEHCTBUA C APYTMMH YJ€HaMH KOMAaHJbl, OLECHHUBAaTh
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
pEIIeHNUH 33724 U IPOBEJICHUHN MAaTEeMATHUECKUX PACCYKICHUH;

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 OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd 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 Napaienenunes, 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
MPOCKTUPOBAHUE (PUTYP HA MIIOCKOCTH, BBINOJIHATH M300pakeHUust Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOIOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TOBEPXHOCTEM  MHOTOIPAaHHUKOB  (IpH3Ma,
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
KOOpJIMHATaM B MPOCTPAHCTBE;

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 TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: 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 (pyHJaMEeHTa pa3BUTHS TEXHOJIOTUH.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



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

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, c(hepolt U mapow;

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 MUIOMIAIM MOBEPXHOCTEH MHOTIOTPAaHHUKOB M TEJ BpallleHMUs,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAaHHUK WUJIU TEJO
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 MJIOCKOCTh YPABHEHUEM B JIEKaPTOBOI 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 OMEPHUPOBATH TOHATHSIMH, CBSI3aHHBIMU 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 MHOTOTPAaHHHUKOB 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, METO]I IEPEHOCA CEKYILEN MIIOCKOCTH;



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 JI0Ka3aTeJIbCTBO MATEMAaTHUYECKUX OTHOLIEHUM U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

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

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEATbHBIE CUTYAlMH, IPUMEHATh U3yUYECHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEIM C HCIOJB30BAHUEM TEOMETPUUYECKUX MOHIATAM UM TEOpeEM,
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 IINIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHcTBe 12
3 HOBTOPGHI/IC, 0000111eHrE U cUCTEMaTH3aIs 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposeie
. Tema ypoka Beero Konrtpoabubie | IlpakTnueckue 0BpazoBaTEBHbIC
padoTsI padoThbI pecypest
OcHoBHBIE TTpaBUJIa U300paKEHUS HA http://school-
1 PUCYHKE IIJIOCKOCTH, MApaJUIEIIbHBIX MPSIMBIX 1 collection.edu.ru/.
(O0Tpe3KoB), cepeIMHbI OTpE3Ka
[TonsiTUA cTepeoMeTpUn: TOUKA, IpsMas, http://school-
IUTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE collection.edu.ru/.
2 MpaBUJIa U300paKeHHs Ha PUCYHKE 1
IIJIOCKOCTH, NapauIeNIbHBIX MPAMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka
[TonsTus: nepecekaronuecs MIOCKOCTH, http://school-
3 TepeCceKaIMecs MpsiMasi U TI0CKOCTh; 1 collection.edu.ru/.
MOJIYIIPOCTPAHCTBO
[TonsTus: nepecekaronuecs MIOCKOCTH, http://school-
4 IepeceKaroIuecs IpsaMas U II0CKOCTD; 1 collection.edu.ru/.
MOJYIPOCTPAHCTBO
MHororpaHHUKH, U300paKECHHE http://school-
5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 collection.edu.ru/.
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHUKH, U300pakeHnE http://school-
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 collection.edu.ru/.
HECYIIECTBYIOIIHUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBHIE 1 http://school-




CICACTBUA U3 HUX

collection.edu.ru/.

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE

http://school-

8 CIIEACTBHS M3 HHX collection.edu.ru/.

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE http://school-
9 cnenctBus U3 HUX. CriocoObI 3a/1aHus collection.edu.ru/.

MPSIMBIX Y IJIOCKOCTEN B IPOCTPAHCTBE.

O603HaueHus NPSAMBIX U IJIOCKOCTEN

N3obpaxenue ceueHuit nupamMubl, Kyda u http://school-

MIPU3MBI, KOTOPBIE MPOXOIAT yepe3 ux péopa. collection.edu.ru/.
10 N300pakenue nepecedeHus moTydeHHBIX

IIJIOCKOCTEN. PackpammBaHre MoCTpOEHHBIX

CEUYEHU pa3HBIMHU [IBETAMH

N3obpaxenne ceueHnit mupaMubl, Kyda u http://school-

MIPU3MBI, KOTOPBIE MPOXOIAT Uepe3 ux péopa. collection.edu.ru/.
11 N3obpaxenne nepeceueHust moaydeHHbIX

IJIOCKOCTEN. PackpammBaHue moCTPOSHHBIX

CEYEHMI pa3HbIMM LIBETaMU

N3obpaxenne ceueHnit mupaMu b, Kyda u http://school-

MIPU3MBI, KOTOPBIE MMPOXOJIAT Yepe3 ux peopa. collection.edu.ru/.
12 N3obpaxenne nepeceueHus moaydeHHbIX

IJIOCKOCTEN. PackpaimBaHye nocTpOeHHbBIX

CEYEeHMI pa3HbIMU LIBETaMU

N3o00paxkenue ceueHunit mupamMubl, Kyoa u http://school-

IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux péodpa. collection.edu.ru/.
13 N306paxeHue nepeceyeHus MoTy4eHHbIX

IIOCKOCTEH. PaCKpaI_HI/IBaHI/Ie MOCTPOCHHBIX
CEUYCHUI Pa3HbIMU LIBETaMU




http://school-

14 Meron cnenoB Ul HOCTPOSHUS CEUEHUI collection.edu.ru/.
Merton cneoB 1Sl MOCTPOEHUS CEUCHUM. http://school-

15 CpoiicTBa epece4eHnii MpsIMbIX U collection.edu.ru/.
IIJIOCKOCTEMN
Merton cneoB sl MOCTPOEHUS CEUCHUM. http://school-

16 CpoiicTBa nepecedeHnii MpsIMbIX U collection.edu.ru/.
IIJIOCKOCTEMN
[TocTpoenune ceuenuit B nmupamue, Kyoe mo http://school-

17 TpéM Toukam Ha pEOpax. Co3naHue collection.edu.ru/.
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MTOCTPOCHUS
[TocTpoenue ceuenuii B mupamuae, Kyoe mo http://school-

18 TpéM Toukam Ha péOpax. Co3ganue collection.edu.ru/.
BBIHOCHBIX YEPTEKEW U 3aKUCh IIaroB
MIOCTPOEHUS
[TocTpoenue ceuenuii B mupamuie, Kyoe mo http://school-

19 TpéM TOoukaMm Ha péopax. Co3manue collection.edu.ru/.
BBIHOCHBIX YEPTEKEN U 3alHUCh 11aroB
MIOCTPOEHUSA
[TocTpoenue ceyenwuii B mupamuie, Kyoe mo http://school-

20 TpéM Toukam Ha p&Opax. Co3nanue collection.edu.ru/.
BBIHOCHBIX YEPTEKEN U 3aHUCh 111aroB
MIOCTPOEHUS
[ToBTOopenue nnanumerpun: Teopema o http://school-

21 MIPONOPIMOHANIBHBIX 0Tpe3kax. [Togodue collection.edu.ru/.
TPEYroJbHUKOB

22 [ToBTopenue nmnanumerpun: Teopema http://school-




Menenas. Pacuersl B ceUeHUSAX Ha collection.edu.ru/.
BBIHOCHBIX 4yepTexax. Mctopus pazButus
IUIAHUMETPUU U CTEPEOMETPHUH
KonTtponbHas pabota "AKCHOMBI http://school-
23 crepeomerpun. Cedenus’" collection.edu.ru/.
B3anmHoe pacnosnokeHue npsMbIX B http://school-
24 npocTpancTBe. CKpenuBaromuecs npsmoie. collection.edu.ru/.
[Ipu3HaKu CKPEIIMBAKOIIUXCS MPSMBIX.
[TapannenpHble NPSMBbIE B TPOCTPAHCTBE
TeopemMa o CyleCTBOBAaHUU U http://school-
€IMHCTBEHHOCTH MPSIMOM MapajuieIbHOMN collection.edu.ru/.
o5 JAHHOM IPSIMOM, MTPOXOJSIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TAaHHOU
npsamoil. Jlemma o nepeceyeHuu
NapaAIIEIbHBIX MPSIMBIX IIOCKOCTBIO
[TapannensHOCTH TpeX NpsAMBIX. Teopema o http://school-
26 TPEX MapajuieNIbHBIX MPAMBIX. TeopeMa o collection.edu.ru/.
CKPEILLMBAOIIUXCS TPAMBIX
[TapannensHoe npoexktupoBanue. OCHOBHBIE http://school-
97 CBOMCTBA MapaJIJICILHOTO MPOSKTUPOBAHMUSL. collection.edu.ru/.
N3o00paxkenue pazHbIX GUryp B
napajuieJIbHON IPOEKINH
LenTpanbHas npoekuus. Yroiu ¢ http://school-
28 COHAIIPABJIICHHBIMU CTOPOHAMU. YTOJ MEXKIY collection.edu.ru/.
MPSAMBIMU
3aaum Ha JJOKa3aTeabCTBO M HCCIEIOBaHHUE, http://school-
29 CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSMBIX B collection.edu.ru/.

IIPOCTPAHCTBE




[ToHATHA: mapaAIIENBHOCTD NPSAMOKN U

http://school-

IUIOCKOCTH B ITpocTpaHcTie. [Ipu3Hak collection.edu.ru/.
30 MapaIeIbHOCTH MPSMON U TIOCKOCTH.
CpoiicTBa napayuieaIbHOCTU IPSIMOM U
IUIOCKOCTH
['eoMeTprueckue 3a1a4n Ha BEIYUCIEHUE U http://school-
31 JI0OKa3aTeIbCTBO, CBI3aHHBIC C collection.edu.ru/.
MapajuIeTbHOCTHIO MPSMBIX U TUIOCKOCTEHN B
MPOCTPAHCTBE
[TocTpoeHune ceueHus, MPoOXOIAIIETO YEpe3 http://school-
32 JAHHYIO MIPSIMYIO Ha YEpPTEkKe U collection.edu.ru/.
MapajuIeIbHOrO APYrou npsiMoil. Pacuér
OTHOIIEHUI
[TapannensHast TpoeKUsl, IPUMEHEHHUE IS http://school-
33 MOCTPOCHHUSI CEYCHHH KyOa 1 collection.edu.ru/.
napasienenumnena. CBoncTBa
rapajuieJenuIesa 1 Ipu3Mbl
34 [MapaenbHble MIOCKOCTH. [Ipu3Hakn http://school-
MapajuieJIbHOCTH JIBYX INIOCKOCTEH collection.edu.ru/.
TeopeMa o mapauieIbHOCTH U http://school-
35 €IMHCTBEHHOCTH TUIOCKOCTH, IPOXOASAIIEH collection.edu.ru/.
yepe3 TOUKY, HEe TPUHAAJIEKANTYIO0 TaHHOU
IIJIOCKOCTH U CIIEJICTBUS U3 HEE
CBoiicTBa napajuienbHbIX INIOCKOCTEH: O http://school-
36 MapajieIbHOCTH NPSIMBIX IEPECEUECHUS] IPU collection.edu.ru/.
MEPECEUCHHH IBYX MapalIeIbHBIX
IIJIOCKOCTEHN TpEThen
37 CpoiicTBa mapauieIbHbIX MIOCKOCTEN: 00 http://school-




OTpe3Kax NapauleIbHbIX NPSMBIX,
3aKJIFOUEHHBIX MEX]y MapajljieIbHbIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH MPSAMOIL C
JBYMsI TTapaJIJIEIbHBIMU TIOCKOCTSIMU

collection.edu.

ru/.

[ToBTopenue: Teopema [lugaropa na

http://school-

38 -
ITOCKOCTH collection.edu.ru/.
39 [ToBTOpEHNE: TPUTOHOMETPHSI http://school-
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA collection.edu.ru/.
10 CaoiicTBa Ky6a ¥ IPSAMOYTOJILHOTO http://school-
MapasIeenimena collection.edu.ru/.
a1 BhIYKCIIEHNE IUTHH OTPE3KOB B KyOe U http://school-
IPAMOYTOJIEHOM TapalieyenHIe e collection.edu.ru/.
[TepieHAMKYASAPHOCTH MPSIMOM U TIJIOCKOCTH. http://school-
42 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU U collection.edu.ru/.
IIJIOCKOCTH
[TeprieHAMKYAAPHOCTD MPSIMOM U TIIIOCKOCTH. http://school-
43 [Ipu3Hak neprneHauKyJIIpHOCTH IPSIMON U collection.edu.ru/.
IIJIOCKOCTH
Teopema 0 CylIeCTBOBAHUU U http://school-
44 €IMHCTBEHHOCTH MPSIMOU, TPOXOAIIEH collection.edu.ru/.
yepe3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K TUIOCKOCTU
45 [IT0CKOCTH U NEPIIEHANKYIIAPHBIE UM http://school-
MpsIMbIE€ B MHOTOI'PAaHHHUKAX collection.edu.ru/.
46 [ImockocTH M NEPIEHAUKYISAPHBIE UM http://school-




MIpsAMBIC B MHOTOTpaHHHUKAaX

collection.edu.

ru/.

[Iepnennukyisp n HakinoHHas. [loctpoenue

http://school-

47 i
MEePICHINKYIISIPA U3 TOYKH Ha TPSIMYIO collection.edu.ru/.
[epnenaukynsp 1 HaknoHHas. [locTpoeHue http://school-

48 collection.edu.ru/.
MIEPIICHINKYIISIPA U3 TOYKH Ha TIPSIMYIO

19 TeopeMma 0 TpéxX TeprneHuKynsIpax (mpamast http://school-

u oGparHas) collection.edu.ru/.

50 Teopema 0 TPEX MePIEHAUKYNAPaX (IIpsMast http://school-

u oGparHas) collection.edu.ru/.
http://school-

51 Vros MexIy CKpeIUBarOIUMHUCS TPSIMBIMU collection.edu.ru/.
IToKcK nepHeHUKYISPHBIX MIPAMBIX C http://school-

52 . collection.edu.ru/.
MTOMOIIBIO IEPIICHIUKYISPHBIX MIIOCKOCTEH

http://school-

53 OproroHanabHOE IPOEKTUPOBAHHE collection.edu.ru/.
[TocTpoenue ceuenuii Kyoa, MPU3MBbI, http://school-

54 MPaBUILHON MUPAMUJIBI C IOMOIIBIO collection.edu.ru/.
OpPTOTOHANILHOM MPOEKIINH
[TocTpoenue ceuenwuii Kyoa, MPU3MBI, http://school-

55 MPaBUIILHOM MUPaMUIbI C TOMOUIbIO collection.edu.ru/.
OpPTOTOHANILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO http://school-

56 collection.edu.

IIocKoCTH. IInockoctu cummerpuii B

ru/.




MHOT'OrpaHHUKax

[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U

http://school-

o7 i
IUIOCKOCTH KaK CJIEJICTBUE CUMMETPUH collection.edu.ru/.

58 [IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér http://school-
PaccTOSHUN OT TOUKHU JI0 MJIOCKOCTH collection.edu.ru/.

59 [IpaBuiibHBIE MHOTOTpAaHHUKU. Pacyér http://school-
PacCcTOSHUN OT TOUKHU JI0 MJIOCKOCTH collection.edu.ru/.
Croco0Ob! OTTyCTUTD MEPIEHIUKYISIPHI: http://school-

60 CUMMETpHS, CABUT TOYKH I10 NapaJIEIbHON collection.edu.ru/.
psAMOM

61 CIBUT 1O HeMapajuIeNbHON IPSIMON, http://school-
W3MEHEHHe PACCTOSHHU] collection.edu.ru/.
KonTponrHas padota "B3anmuoe http://school-

62 pacIoyoKeHue NPsIMbIX U MIIOCKOCTEN B collection.edu.ru/.
poCTpaHcTBe"
[ToBTOpEHME: Yroa MeX 1y IPSIMbIMHA Ha http://school-

63 IUIOCKOCTH, TPUTOHOMETPUS B collection.edu.ru/.
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB
[ToBTOpEHME: yroa Mexay http://school-

64 CKPEITUBAIOIIMMHUCS IPSIMBIMH B collection.edu.ru/.
MIPOCTPAHCTBE

65 I'eoMeTprueckre METOIbI BBIYUCICHUS YIila http://school-
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX collection.edu.ru/.

66 JByrpanHsbiii yrosu. CBOMCTBO JIMHENWHBIX http://school-




YIJIOB ABYTPAHHOIO yrja

collection.edu.

ru/.

[lepnennukynsapHsie miaockoctu. CBoiicTBa

http://school-

o7 B3aMMHO IEPIEHANKYIAPHBIX IIJIOCKOCTEN collection.edu.ru/.
[Ipu3Hak neprneHIuKyIIPHOCTH IIJI0CKOCTEM; http://school-

68 TeopemMa O MPsIMOM MepeceueHus IByX collection.edu.ru/.
IIJIOCKOCTEN MEPIIEHAUKYISAPHBIX TPETHEN
IIJIOCKOCTH
[IpsiMOyTOIBHBIN Mapasuienenuen; Kyo; http://school-

69 W3MEPEHUsI, CBOMCTBA MPSIMOYT OJIBHOTO collection.edu.ru/.
napajuiesenuIe a
TeopeMa 0 JMaroHaIH IPIMOYrOJILHOTO http://school-

70 TapalieNenrIeia U CIeICTBIE U3 Hed collection.edu.ru/.
CrepeomeTpuyecKkre U MPUKIIAIHbIE 3aa4H, http://school-

71 CBSI3aHHBIE CO B3aUMHBIM PACTIOJIOKEHHEM collection.edu.ru/.
MPSIMBIX U IJIOCKOCTH
[ToBTOpEHME: CKPEIIMBAIOIIUECS MPSIMBIE, http://school-

72 IapajuleIbHbIe IIIOCKOCTH B CTAHIAPTHBIX collection.edu.ru/.
MHOT'OTpaHHUKAX
[Tapa napaynenbHbIX IIIOCKOCTEN HA http://school-

73 CKpEIUBAKOIIUXCA NPAMBIX, PACCTOSIHUE collection.edu.ru/.
MEXK]y CKpELIUBAOUIMMHUCS MPSIMBIMU B
MPOCTBIX CUTYALUAX

74 PaccrosHue OT TOUKH 10 TUIOCKOCTH, http://school-
paccTosiHUE OT MPSAMOU JI0 INIOCKOCTH collection.edu.ru/.

75 Beluncnenue paccTosHUN MEX Ty http://school-

CKpCHIMBAOIHUMUCS ITPAMBIMU C IIOMOIIBIO




MEPIICHANKYIISIPHOM TJIOCKOCTH

collection.edu.

ru/.

TpéXrpaHHblid yroj, HEpaBeHCTBA IS
TpexrpaHHsIx yriaoB. Teopema Iudaropa,

http://school-
collection.edu.

ru/.

76
TEOPEMBI KOCHHYCOB U CHHYCOB JJIS
TPEXTPAHHOTO yria

- DneMeHThI cepUYECKOil TEOMETPHH: http://school-
reojie3NdecKue TUHUM Ha 3eMTe collection.edu.ru/.

http://school-

78 Kontponsnas padota "Yrisl u paccTosaus" collection.edu.ru/.
Cucremaru3anus 3HaHui "MHOTOIpaHHUK 1 http://school-

79 ero IeMeHTE" collection.edu.ru/.
[Mupamuna. Bugsl nupamun. [paBunsHas http://school-

80 nMpaMuza collection.edu.ru/.

81 [Tpusma. IIpsamas ¥ HAKJIOHHAS IPU3MBI. http://school-
IIpaBHIbHAS IPH3MA collection.edu.ru/.

82 [IpsiMoii mapasenenunes, IPAMOYTrOIbHBIHI http://school-
napasienenumen, Ky6 collection.edu.ru/.
Brinykisie MHOrorpannuku. Teopema http://school-

83 Ditnepa collection.edu.ru/.
Beinykieie MHOrOrpaHHuku. Teopema http://school-

84 Olinepa. IIpaBriibHBIE U OTYITPABUIIBHBIE collection.edu.ru/.
MHOTOTPaHHUKH

85 KonTposnpHas padota "MHOrorpanHuKN" http://school-




collection.edu.

ru/.

Ilonstue BCKTOpaA Ha IJIOCKOCTHU U B

http://school-

86 i
HpoCTpaHCTBe collection.edu.ru/.
http://school-
87 CymMa BEKTOpPOB collection.edu.ru/.
http://school-
88 PaznocTh BekTOpOB collection.edu.ru/.
http://school-
89 [IpaBumno napannenenumnena collection.edu.ru/.
http://school-
90 YMHOXEeHHEe BEKTOpa Ha YUCIIO collection.edu.ru/.
01 Paznoxenne BexTopa 1o 6a3ucy Tpéx http:// _SChOOI_
BEKTOPOB, HE JISKAIUX B OJTHON TIJIOCKOCTH collection.edu.ru/.
http://school-
92 CkaysipHO€ NMPOU3BEICHUE collection.edu.ru/.
03 Boruncnenue yria Mexay BEKTOpaMu B http:// _SChOOI_
HPOCTPaHCTBE collection.edu.ru/.
http://school-
94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH collection.edu.ru/.
http://school-
95 IIpocreiimme 3ana4u ¢ BEKTOpaMu collection.edu.ru/.
96 IIpocreiimme 3ana4n ¢ BEKTOpaMH http://school-




collection.edu.ru/.

http://school-

97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMH 1 collection.edu.ru/.
http://school-

98 O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUN 1 collection.edu.ru/.
http://school-

99 O000111eHNE ¥ cCUCTEMATH3AIINs 3HAHUN 1 collection.edu.ru/.
http://school-

100 HroroBast KOHTpOJbHAs paboTa 1 collection.edu.ru/.
http://school-

101 Hrorosas koHTpoJbHAS paboTa 1 collection.edu.ru/.

102 O00011IeHre U cUcTEMaTU3aINS 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102




11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHBbIE
nugposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI pecypest
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1 http://school-
Ha IUIOCKOCTH U B IpOCTpaHcTBE" collection.edu.ru/.
5 ITosTopenue Temsl "CKaasgpHOe 1 http://school-
NPOM3BeE/IeH e BEKTOPOB" collection.edu.ru/.
3 [ToBTOpeHUe TeMbl "BEMUCIEHHE YIiia 1 http://school-
MEK/ly BEKTOpaMH B IPOCTpaHCTBE" collection.edu.ru/.
4 [ToBTOpeHue TeMbl "YpaBHEHHE TIPIMOI, 1 http://school-
NPOXOISIIIEH Yepes e TouKH" collection.edu.ru/.
5 VpaBHEHHE MIOCKOCTH, HOPMalb, ! http://school-
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax collection.edu.ru/.
5 VpaBHEHHE MIOCKOCTH, HOPMalb, ! http://school-
ypaBHEHHUE TUIOCKOCTH B OTpE3Kax collection.edu.ru/.
http://school-
7 BekropHoe mpouspeneHue 1 collection.edu.ru/.
8 MHENHBIE HEPaBEHCTBA, JUHEHHOS 1 : )
i http://school
NPOrPAMMHPOBAHHE collection.edu.ru/.
9 JIuHeliHbIE HEPAaBEHCTBA, TMHEUHOE 1 http://school-
MIPOrpaMMUPOBAHUE




collection.edu.

ru/.

AHaTUTHYECKUE METOIbI pacyéTa yria

http://school-

10 :
MEXAY OPSAMBIMU B MHOTOTPAHHUKAX collection.edu.ru/.
1 AHanuTHYECKHEe METO/IbI pacyéra yria http://school-
MEXK1y INIOCKOCTSIMU B MHOTOTPaHHUKAX collection.edu.ru/.
12 dopMysa pacCcTOSHHS OT TOUYKH JI0 http://school-
IUIOCKOCTH B KOOPMHATAX collection.edu.ru/.
Haxos/1eHre pacCTOSHHUM OT TOYKH JIO http://school-
13 IUIOCKOCTH B KyOe collection.edu.ru/.
14 HaxoaeHue pacCTOSHUN OT TOYKH 10 http://school-
IUIOCKOCTH B IPABMJILHOW MHPAMUJIE collection.edu.ru/.
KonrponbsHas paboTa "AHanuTHyecKas http://school-
15 reomeTpus” collection.edu.ru/.
CeueHns MHOTOTPAaHHUKOB: CTaHAAPTHBIE http://school-
16 MHOTOI'PaHHUKH collection.edu.ru/.
http://school-
17 CeueHusi MHOTOI'PAaHHUKOB: METOJI CJIE/IOB collection.edu.ru/.
CeueHrs MHOTOTPAHHUKOB: CTaHAAPTHBIE http://school-
18 IUIOCKOCTH, TIEPECEUEHUS PSAMBIX U collection.edu.ru/.
IIJIOCKOCTEMN
[TapannenbHble NpsIMbIE U TNIOCKOCTH: http://school-
19 collection.edu.ru/.

apalsICJIbHBIC CCYCHUA




[TapannenpHble NPSAMBIE U IIIOCKOCTH:

http://school-

20 pPacUST OTHOMICHHMIT collection.edu.ru/.
[TapaienabHbIe TPSIMBIE U IIOCKOCTH: YIIIbI http://school-

21 MEXK/Ty CKPEIUBAIOIUMUCS MPSIMBIMU collection.edu.ru/.
[TepnienaAMKyNISApHBIE TIPSAMBIE U MJIOCKOCTH: http://school-

29 CTaHJapTHBIE Iaphl MEPIECHIUKYIIIPHBIX collection.edu.ru/.
TJIOCKOCTEHN U TIPSIMBIX, CAMMETPHHU
MHOTOTPaHHUKOB
[leprieHAMKYISAPHBIE TPSIMBIE W TTIOCKOCTH: http://school-

23 TeopeMa O TpeX HepreH IUKYIApax collection.edu.ru/.
[leprieHAMKYISAPHBIE TPSIMBIE W TTIOCKOCTH: http://school-

24 BBIUMCIICHUS JUIMH B MHOTOTPAaHHUKaX collection.edu.ru/.
[ToBTOpEHME: MIIOIIaAX MHOTOYTOJIbHUKOB, http://school-

25 hopMyIIBI 1S TUTOMIAICH, COOOpaKEHUS collection.edu.ru/.
nonoous
[ToBTOpEHME: MIIOIIaAX MHOTOYTOJIbHUKOB, http://school-

26 (hopMyIIBI IS TUTOIAJICH, COOOpaKEHUS collection.edu.ru/.
nonoous
[ToBTOpeHue: mIomaa MHOTOYTOJIBHUKOB, http://school-

27 (dbopMyIbl 11 TIIOIAAEH, cooOpaskeHus collection.edu.ru/.
nonoous
[Inomanu ceyeHUt MHOTOTPaHHHUKOB: http://school-

28 IJIOIAIM TTIOBEPXHOCTEMN, pa3pe3aHust Ha collection.edu.ru/.
4acTH, COOOpaKeHMs Moa00us

29 [Linomaam ceyeHnii MHOTOrPaHHUKOB: http://school-

Iiomaan HOBCpXHOCTCI’I, pa3pe3aHus Ha




9acTH, COOOpaKeHUs moa00us collection.edu.ru/.
KonTtponsnas padora "[loBTopenue: http://school-

30 MHOTOTPaHHUKH, CEYCHUS collection.edu.ru/.
MHOTOTpPaHHUKOB"

31 O6béM Tenna. O6bEM IPAMOYTOJILHOTO http://school-
NapaenenHena collection.edu.ru/.

32 3aaun 06 yaBoeHHH Kyba, 0 KBaapaType http://school-
Ky6a; O TPHCEKIHH YTIia collection.edu.ru/.
CrepeomeTpuyeCcKHe 3a/1a4u, CBI3aHHBIE C http://school-

33 00BEMOM MPSIMOYTOITEHOTO collection.edu.ru/.
napajuiesienumnesa
[Ipuxnagneie 3a1auu, CBSI3aHHBIE C http://school-

34 BBIYUCIICHUEM 00BEMA MPSIMOYTOJIBHOTO collection.edu.ru/.
napajuiefienuneaa

http://school-

35 O0BbEM MPAMOH TIPU3MBI collection.edu.ru/.

36 CrepeoMeTpHYECcKUE 3a]a4H, CBA3AHHEIE C http://school-
BBIYHCIICHUEM 00BbEMOB IPSIMON TIPU3MBI collection.edu.ru/.

37 [IpuknagHeie 3a1a49u, CBI3aHHbBIE C 00BEMOM http://school-
TPAMOIi PH3MBI collection.edu.ru/.
Brruucinenue 00bEMOB TEN ¢ HOMOILBIO http://school-

38 onpenenéuHoro uurerpaia. O0bEM collection.edu.ru/.
HAKJIOHHOM TPU3MBI

39 Brrunciaenue 006EMOB TET ¢ IOMOILBIO http://school-

omnpenenéHHoro uHTerpana. Oosém




nrupaMnuabl

collection.edu.

ru/.

40 dopmyna 06b6éMa nupamusl. OTHOIIEHHE http://school-
06BEMOB TTHPaMHUJ] C OOIINM YIIIOM collection.edu.ru/.

m dopmyna 06b6EMa nupamusl. OTHOIIEHHE http://school-
06BEMOB TIHPAMHUJ] C OOIIHM YIIIOM collection.edu.ru/.

1 CrepeoMeTpHYECcKUE 3a]a4H, CBA3AHHBIE C http://school-
00bEMaMK HAKJIOHHOM TTPU3MBI collection.edu.ru/.

43 CTepeoMeTpHIECKHE 3a1a4H, CBA3aHHBIE C http://school-
0BBEMAMH THPAMUITET collection.edu.ru/.
[Tpuknagasie 3agaun mo Teme "OO0bEMBI http://school-

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM collection.edu.ru/.
PHU3MEI

45 [Npuknanubie 3aga4n 110 Teme "OOBEMBI http://school-
Ten", CBA3aHHBIE C 00BEMOM MMPAMUIBI collection.edu.ru/.

46 [IpumeneHue 00bEMOB. Brruncienne http://school-
PACCTOSHMSA 110 IIIOCKOCTH collection.edu.ru/.

47 KonrponbsHas pabota "O6bEM http://school-
MHOTOTpaHHHKA" collection.edu.ru/.
Hunmaapuyeckas HOBEPXHOCTD, http://school-

48 oOpa3yrolne UIHHIPTIEeCKON collection.edu.ru/.
HOBEPXHOCTH
Hunuuaap. Tpsmoii KpyroBoi UIHHIP. http://school-

49 collection.edu.

IInomans MMOBCPXHOCTHU HUIIMHAPA

ru/.




Konunueckas moBepxHOCTh, 00pa3yromiue

http://school-

50 i
KOHUYECKOM moBepxHocTh. KoHyc collection.edu.ru/.

- CeueHre KOHYCa IIOCKOCTBIO, http://school-
apaJlIeNbHOM MIOCKOCTH OCHOBAHHMS collection.edu.ru/.

5 Yceuénnslii konyc. M300paxeHne KOHYCOB http://school-
W yCEUSHHBIX KOHYCOB collection.edu.ru/.

53 ITnomans 60KOBOM MOBEPXHOCTH M HOJHOM http://school-
TOBEPXHOCTH KOHYCA collection.edu.ru/.

£4 [Tnomams GOKOBOM MOBEPXHOCTH U MOJIHOM http://school-
TOBEPXHOCTH KOHYCA collection.edu.ru/.
CrepeomeTpuyecKue 3a/1auyu Ha http://school-

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE, collection.edu.ru/.
MOCTPOCHUEM CEUYCHUH MMIMHApA, KOHYCa
CrepeomeTpuyeCcKHe 3a/1auyu Ha http://school-

56 JIOKA3aTeJIbCTBO U BEIYHCIICHUE, collection.edu.ru/.
MMOCTPOCHHEM CEUCHHH MMIMHApA, KOHYCa

57 I[IpuKa Hble 3aa4H, CBA3AHHBIE C http://school-
AT POM collection.edu.ru/.

5g ITpuKaHble 3a/]a4H, CBA3AHHBIE C http://school-
HTHHPOM collection.edu.ru/.

http://school-
59 Cdepa n map collection.edu.ru/.
60 Ilepeceuenue cgepsl U mapa ¢ IIOCKOCTHIO. http://school-

Kacanwue mapa u cdepsl miockoctsto. Bua u




M300pakeHue mapa collection.edu.ru/.
[Tepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO. http://school-

61 Kacanue mrapa u cdeps miockoctsro. Bun u collection.edu.ru/.
n300pakeHue mapa

62 Vpasrenue chepsl. [nomans chepsl u eé http://school-
qacreit collection.edu.ru/.

http://school-

63 Cummerpus chepsl U mapa collection.edu.ru/.
CrepeomeTpuyeCcKHe 3a/1auyu Ha http://school-

64 JI0OKa3aTEJIbCTBO M BEIYMCIICHUE, CBSI3AaHHBIC collection.edu.ru/.
co cdepoii 1 mapoM, TOCTPOSHUEM UX
CEYECHMI TIOCKOCTHIO
CrepeomeTpuyeCcKHe 3a/1a4u Ha http://school-

65 JIOKa3aTEJIbCTBO M BEIYHMCIICHHUE, CBI3aHHBIC collection.edu.ru/.
co cepoii u mapom, MOCTPOCHUEM UX
CEUEHUH MI0CKOCTHIO

66 [IpuknagHble 3aa4u, CBA3aHHBIE O cepoil http://school-
W mapoMm collection.edu.ru/.
[ToBTOpEHUE: OKPYKHOCTH HA IIOCKOCTH, http://school-

67 BBIYUCIICHUS B OKPYKHOCTH, CTaHJAPTHBIE collection.edu.ru/.
nonoous

68 PaznuuHble KOMOMHAIMH TeJl BpallleHHs U http://school-
MHOTOrpaHHIKOB collection.edu.ru/.

69 3anaum o Teme "Terna U MOBEPXHOCTH http://school-

collection.edu.ru/.

BpaiieHus"




3anauu 1o Teme "Tena U NOBEPXHOCTH

http://school-

70 :
BpameHus” collection.edu.ru/.
1 KonrposeHas paboTa "Tena u MOBEPXHOCTH http://school-
BpameHns” collection.edu.ru/.
29 O6bém numeapa. Teopema 06 06bEME http://school-
MPSMOTO HHTHH/pA collection.edu.ru/.
23 BrluncieHne 00bEMOB Tell ¢ TIOMOIIBIO http://school-
onpenenéHHoro nHTerpana. O6bEM KoHyca collection.edu.ru/.
24 [Tnomamyu GOKOBOM M IIOJHOM MOBEPXHOCTH http://school-
KOHyCa collection.edu.ru/.
75 CrepeoMeTpHYECKHE 3a1a4H, CBA3aHHBIE C http://school-
BBIUKCIIEHHEM 00BEMOB IIMITHHPA, KOHYyCa collection.edu.ru/.
76 [Npuknanubie 3aga4n 10 Teme "OOBEMEI U http://school-
TIOMATM TOBEpXHOCTEH Ten" collection.edu.ru/.
O06bEM mIapa u mapoBoro cekropa. Teopema http://school-
00 00Béme mapa. [1nomane chepsl. collection.edu.ru/.
77 CrepeoMeTpHUeCKHe 3a/Ia4H, CBI3aHHBIC C
BBIYHMCIICHHEM 00BbEMOB II1apa, IapoOBOIo
CErMEHTA U IIIaPOBOI0 CEKTOpa
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI http://school-
Ten", cBsA3aHHBIE ¢ 00BEMOM I1apa u collection.edu.ru/.
78 ionaapio ceprl. COOTHOMICHUS] MEXKIY

IJIOLIAASIMH TTOBEPXHOCTEH U 00BEMaMH
HOIOOHBIX Tel




[TogoGHBIE TeNla B TPOCTPAHCTBE. http://school-
N3menenne o0bEMa pu moa00HH. collection.edu.ru/.
79 CrepeomeTpuiecKue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHUEM 00BbEMOB TEIT U TUIOIIAJICH
MMOBEPXHOCTEMN
80 KonTponsHas pa6ora "Tlnomaau http://school-
MOBEPXHOCTU U 00BEMBI KPYIJIbIX TEN" collection.edu.ru/.
JBwxenust npoctpancTBa. OTOOpaKeHHUSL. http://school-
81 JIBukeHus u paBeHCTBO puryp. O0miue collection.edu.ru/.
CBOICTBA JIBIKCHUM
Busl 1BukeHMiN: TapauieibHbIN NEPEHOC, http://school-
82 LIEHTpaJbHasi CAMMETPUS, 3epKaJIbHAs collection.edu.ru/.
CUMMETPHS, TTIOBOPOT BOKPYT MPSMOI
I[Ipeo6pazosanus noxobus. Ipsamas u chepa http://school-
83 Ditnepa collection.edu.ru/.
a4 [eoMeTpuuecKHe 33141 Ha IPUMEHEHUE http://school-
JBHOKCHHS collection.edu.ru/.
85 KonrposnbsHas paboTa "BekTophl B http://school-
npocTpancTee” collection.edu.ru/.
O6o6maromiee nopropenue 11 nonsTuii u http://school-
86 MeToJI0B Kypca reomerpun 10—11 knaccos, collection.edu.ru/.
cucreMaru3anus 3Hanuii: "[lapamiensHocTh
MPSIMBIX | MJIOCKOCTEH B MPOCTpaHCTBE"
Ob6o6maromiee noBropenue 11 noHsaTHit u http://school-
87 MeTo10B Kypca reomerpun 10—-11 xnaccos, collection.edu.ru/.

CUCTeMaTH3alys 3HaHui: "BekTopsl B




npocrpaHcTae”

Ob6o6maromiee moropenue 11 nmoHsTHil u

http://school-

88 MeTo/10B Kypca reomerpun 10—-11 xnaccos, collection.edu.ru/.
cucTeMarusanus 3HaHuii: "Bekropsl B
npocrpaHcrae”
O6o6maromee noproperue 11 nowsTHii 1 http://school-

89 MeTo/10B Kypca reomerpun 10—11 xnaccos, collection.edu.ru/.
cucteMaruzanus 3HaHui: "O0beM
MHOTOTpaHHHUKa"
O6o6matomee moBTopeHue 11 moHITHIA 1 http://school-

90 MeTOJI0B Kypca reomerpun 10—11 xnaccos, collection.edu.ru/.
cucteMaruzanus 3HaHui: "O0beM
MHOT'OrpaHHUKa"
O6o6matomee moBropeHue 11 moHATHIA 1 http://school-

01 MeTo10B Kypca reomerpun 10—11 knaccos, collection.edu.ru/.
cucrteMarusanys 3Haguii: "Inommaau
TTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"
O6o06matomiee moBropeHue 11 moHATHIA 1 http://school-

92 MeTo/10B Kypca reomerpun 10—11 knaccos, collection.edu.ru/.
cucrteMarusanuys 3Haguii: "Thnonaan
MMOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

http://school-
93 Hrorosas koHTposbHas paboTa collection.edu.ru/.
http://school-

94 HTorosast KOHTpobHas paboTa collection.edu.ru/.
[osTopenue, 06061IEHHE 1 http://school-

95 collection.edu.ru/.

CHCTEeMaTHU3alus 3HaHUuH




Hcropus pa3BUTHS CTEPEOMETPUM KaK

http://school-

96 HayKH H €€ POJib B Pa3BUTHH COBPEMEHHBIX 1 collection.edu.ru/.
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pasBUTHS CTEPEOMETPUM KAK http://school-
97 HAyKU U €€ POJIb B Pa3BUTHU COBPEMEHHBIX 1 collection.edu.ru/.
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pasBUTHS CTEPEOMETPHUH KaK http://school-
98 HAyKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1 collection.edu.ru/.
WHXXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
Hctopus pazBuTHsI CTEPEOMETPUH KaK http://school-
99 HAyKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1 collection.edu.ru/.
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
Hctopus pazBUTHS CTEPEOMETPUH KaK http://school-
100 HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX 1 collection.edu.ru/.
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOT U
Hctopus pa3BUTHSI CTEPEOMETPUH KaK http://school-
101 HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX 1 collection.edu.ru/.
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI
Hctopus pazBuUTHSI CTEPEOMETPUN KaK http://school-
102 HayKH{ U €€ poJib B pa3BUTUH COBPEMEHHBIX 1 collection.edu.ru/.
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






