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HOACHUTEJIBHAA 3AIINCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3yUEHUS AUCIUILUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB T'yYMAaHHUTAPHOI'O ILMKJIA.
[lockonbKy  JOrMYecKoe  MbllieHue,  (GOopMHpyeMOe  TNpU  U3YUCHHUH
oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JO0KA3aTEIbCTBE TEOPEM U
ITIOCTPOCHHUH LIETOYKH JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTaTb U  OINpPOBEpPraTb THUIIOTE3BI HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHust mporpamMmel yueOHOro kypca «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUBHUIYAIbHBIX CHOCOOHOCTEW OOydYarolmuxcsi Mpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoON obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  OoOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUNW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOo(eCcCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHIUEM MATEMATUKH.

[IpuopureTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIIMBAIOUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOM KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUU C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BKHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHUE IMOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHATb, YMEHHUS JOKa3bIBaTb TEOPEMBbl U HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(dopMupoBaHuEe YMEHHS pacro3HaBaTh HA YEPTEKax, MOJEISIX U B PEaIbHOM
MUpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUUYECKHE
MOJENH;

(dopmMupoBaHuEe MOHUMAHHUS BO3MOXHOCTH aKCHOMATHUYECKOTO TMOCTPOCHHUS
MaTeMaTHUYeCKUX Teopuid, (popMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

(dopMupoBaHuEe yMEHUS BIAJETh METOAAMH JIOKa3aTeNbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJIUTH JIOKa3aTEJIbHBIE PACCYKICHUS B
XOJI€ pELIEHNsl CTEPEOMETPUYECKHUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAECP/KAHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTeIbCTB  IpHU



000CHOBaHMM MAaTEMATHYECKUX YTBEPKIACHUN U POJIU aKCUOMATUKH B MPOBEICHUU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIUICKTYIbHBIX M  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUM, KPUTUYHOCTH MBIIIJICHUS, UHTEpeCca K U3yUYEHUIO TEOMETPUH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX TMOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
WHTEPIPETAIUU MTOTYyUYSHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xnaccax sBustorcs: «lIpsMble ©  IUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPHUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOT0 Kypca, a
dbopMupOBaHUE  JIOTUYECKMX YMEHMH  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 110 rogam oOyudenus. Coaep)kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIMETHBIM pe3yibTaTaM OCBoeHUs DenepanbHOl paboueit
IPOrpaMMbl, PACIPEICIEHHBIM O TojJaM OOYy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, IPUHITUIIMAIILHBIM BOIIpOCaM 00ydJaromuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYCCKUMU MOHSATUSIMU U HABBIKAMU MOCIIEIOBATEIBHO U MOCTYIATEIBHO, C
cOOJI0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTaBICHUN 00Yy4aronIuXcsi, pacliupsst U yriyossis
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus nus  guddepeHnmanuu  O0ydeHHUs,  MOCTPOSHUS
WHIUBUIYAbHBIX  00pa3oBaTEbHBIX MporpamMMm, oOecneunuTs yriayOn€HHoe
M3YyUYEHHUE T€OMETPUHU KaK COCTaBIISIIONIEH yuyeOHOro mpeamera «MaTeMaTukay;

NOATOTOBUTHh OOYYaOUIUMXCS K MPOJODKEHUIO HM3YYEHUS MaTeMaTUKU C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM u podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro Kypca «['eomerpus» Ha YriIyOJNEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heaento), B 11 kiacce — 102
yaca (3 yaca B HEJIeJIO0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsimMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  MOHATHS ~ CTEepeoMeTpuu. Touka, TpsMas, MIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B MPOCTPAHCTBE: IEpECEKarolInecs,
napajulesibHble M CKpeluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapanenbHOCTh NPSAMBIX U TIOCKOCTEHW B POCTPAHCTBE: MapaieabHble
psIMbI€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX MPSIMBIX, NapaJUIeIbHOCTh MPSIMOM
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOMCTBa MapauIeIbHOIO NpoeKTHpoBaHus. WM3o0paxenue
buryp B mapajuienbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMM, yTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napajieIbHbIX IJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUIOCKOCTH: TETpadlp, MapaulelienuIie],
MOCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIE TIPSIMBIEC B
IPOCTPAHCTBE, MpPSIMbIE TMapaiebHble W TMEPHEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsiMOil

NEPIEeHIUKYIISPHOM MJIOCKOCTH. OproroHansHoe IPOEKTUPOBAHHUE.
[leprieHAUKYNIAp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYJISIPHOCT  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJISPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPHNEeHAUKYIIAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXAY NPSAMOW U IUIOCKOCTBIO, JABYI'PAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPAHHBIX YTIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. [lpu3sma: n-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajuleNIENUIIEl W €ro  CBOWCTBA.
Kparuaiimve mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Diinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnHpaMuna,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHONW mnupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [IpaBUJIbHAsA TPEYrolibHAas IHUpAaMUIa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MNpPaBWIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JNOAEKadAp U UKOCAdIP.

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

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTBl CHUMMETPHM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienunea, CUMMETPUS [PABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsATHEe KOMILTaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pas3oKEHHM BEKTOpa 10 TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN MexXay BeKkropamu. CKalspHOE IPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: UOWIMHAPUYECKAs TOBEPXHOCTh, KOHWYECKas TOBEPXHOCTD,
chepuueckass TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha IiockocTu. Pa3BépTka nunuuapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, IMIIMHIPA, TUPaMHUIbl U KoHyca. O0BEM Mmapa u M1apoBOTO
CerMeHTa.



KomOunanuu Ten BpalieHuss U MHOTOrpaHHukoB. [lpu3sma, BhnucaHHasi B
HWIMHAP, ONHCAaHHAs OKojJo uuiauHApa. Ilepeceyenne cdepbl u mapa c
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpalleHUs.

[Tnomank MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMIaaAb chepbl U € yYacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IUIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue ceueHnit MHOTOTPAaHHUKOB U TEJI BPAICHUS: CEUCHUS ITUIHNHAPA
(mapajmienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U MIPOXOASIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METOIbl TOCTPOCHUSI
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEeKYILEH MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 6asucy. KoopAMHATHO-BEKTOPHBIM METOJ NpPHU PEIICHUH T'€OMETPUUYECKUX
3a/1ad.

JABHKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHHMH. Buasl JBWXKEHWH: TapaulelbHBIA TEPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUs, IMOBOPOT BOKPYT MPSMOM.
[Ipeo6pazoBanus nogodus. [Ipsmas u chepa Ditnepa.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPaXKAAHCKOM MO3UIIUKM 00YyYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON IpakIaHCKOW UICHTUYHOCTH, YBAXKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3juyHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3I0pOBOro 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHas GpU3HUecKas aKTUBHOCTbH), (PHU3NYECKOE COBEPIICHCTBOBAHNE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHKe:

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  TPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/lady MaTeMaTU4YeCKON HAIMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIUATLHOMN
Cpelbl, OCO3HaHUE II100AIbHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOIeM, OpUCHTAIUS
Ha TPUMCHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHUYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH ESITeIbHOCTH, ATAloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYyJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHbIE MPU3HAKHM MaTeMaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS 711 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A,

BOCIIpUHMMATh,  (OPMYJIMPOBATH W  MPeoOpa3OBBIBATH  CYKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpPUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUNN;

J€JIaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 110 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITEJIbHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemieHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh HaumOoJee TMOAXOMAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/ibCKie AeiiCTBUSA:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTam
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH Je(UIUTHI MHDOPMAILIMK, TaHHBIX, HECOOXOJAMMBIX JJIi OTBETA Ha
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYPHpPOBaTh MH(POPMAILIMIO, TPEJCTABIATh €€ B PA3IMUHBIX (PopMax,
WJUTFOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIe IeCTBUS

Oo0menmne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
IeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYKITaeMOW TEMBI,
mpoOJIeMBl, peIIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nauajora, oOHapy)KMBaTh Pa3IMYMEe W CXOJCTBO IMO3UIIMN, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MPe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.



PerynsiTuBHBIe YHHBeEPCcAJIbHbIE YUeOHbIE IeilicTBUA

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHus C
yu4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI pELICHUH C Y4ETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTE/IEKT:

BIAJIeTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKkcMu KaKk  OCO3HAHHUS
COBEpIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOILECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHus
MaTeMaTU4YeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUM 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, IaHHBIX,
HaANJCHHBIX OIMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHSIM, OOBSICHITH IPUINHBI
JTOCTH)KCHUS WU HEJAOCTH)KCHUSI PE3yNIbTATOB JCATCILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TMpU pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJlb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPaOOThI, pachpelnemsiTh
BUIBl paboOT, JOroBapuBaThcs, OOCYKIAaTb WpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (00CYXaeHHUsI, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMB» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonimy 10 kiaacca o0yJaronuiics HayauTCs:

e CBOOOJIHO OMEPUPOBATH OCHOBHBIMU TIOHSTHSIMHU CTEPEOMETPUU TIPH
pEIIeHNH 337249 U MTPOBEICHUH MAaTEeMAaTUYECKUX PACCYKIACHUH;

e IPUMEHSATH AKCHOMBI CTEPEOMETPHH W CIEJCTBUS W3 HUX TPHU PEHICHUH
T€OMETPUYECKUX 3a71aY;

e KJIACCU(PUITMPOBATh B3aWUMHOE PACIOJIOKEHUE MPSAMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJIHO  ONEPHPOBATH TMOHATHUSMH, CBA3aHHBIMH C yIrjJaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMOH H
TUIOCKOCTBIO;



e CBOOOJIHO ONEpUPOBATh NOHATUAMHU, CBI3aHHBIMUA C MHOTOI'PaHHUKAMU;

e CBOOOJIHO pACIO3HABaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (MpH3Ma,
nupamua, NpsSMOYTOJIbHBIN Napajyiesnenunen, Kyo);

e KJIACCH(PUIIMPOBATh ~ MHOTOIPAHHHMKH,  BbIOMpas  OCHOBAaHMUS IS
KJ1accu(puKauy;

e CBOOOJIHO  OMepUpoBaTh  MOHATHUSIMHU,  CBSI3aHHBIMU C  CEYEHHEM
MHOTOI'PaHHUKOB IJTIOCKOCTBIO;

e BBITIOJIHATD napajuieiabHoe, LEHTPAJIbHOE U OpPTOrOHAJIBHOE
OPOEKTUpPOBaHUE (UTYp HA IJIOCKOCTb, BBINOJHATH M300pakeHUus (uryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH TUIOMIA/IM MIOBEPXHOCTEW MHOTOTPAHHUKOB (IIPU3Ma, MUPAMUIA),
Tr€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

e CBOOOJIHO ONEPUPOBATH MOHATHSIMHU: CUMMETPHUsI B MPOCTPAHCTBE, LIEHTP,
OCb W TUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
urypsr;

e CBOOOJIHO OIEpUPOBATH TMOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINIOJIHATD ICUCTBUA HAJl BEKTOPaMU;

e pelIaTh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTEMaTHYECKUX OTHOIIEHUH U
HAXOXKJICHHE TE€OMETPUYECKUX BEJIMYHUH, NMPUMEHSS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh NPOCTEUIIME MPOrPaMMHBIE CpEICTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI MPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e U3BJICKATh, NPEOOPA3OBBIBATH M HMHTEPIPETHPOBATH HH(OOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCYHKaXx;

e IPDUMEHATH  IIOJIyYCHHBICE 3HAHMS Ha I[PAaKTUKE: CpPaBHMBATh M
AHAIM3UPOBATH PEAJbHBIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npolecce IOHCKa pelIeHHs MaTeMaTHYecKd CHOopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha SI3bIKE TE€OMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPHUUYECKHUX
HNOHATUH U TEOpeM, ammapaTta aiareOpbl, pemaTbh MPaKTHUECKHUe 3ajay,
CBSI3aHHBIE C HAXOXKJIECHUEM I'€OMETPUUECKHUX BEITUYHH;

e IMETh MPEJCTABICHUS 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .



K xonny 11 kiacca o0y4aromuiics HayduTcs:

e CBOOOJIHO ONEPUPOBATHh TMOHATHSIMH, CBSI3aHHBIMU C LWIMHAPUYECKOM,
KOHMYECKOM U c(hepuyecKoil MOBEPXHOCTSIMHU, OOBIACHITH CIOCOOBI
MOJTYYECHHUS;

e ONIEPUPOBATH MOHATUSAMHU, CBA3AHHBIMHU C TEJlaMU BpAIICHUS: LHUIHMHAPOM,
KOHYCOM, chepolt u mapom;

e pacno3HaBaTh Teja BpalleHus (LMIMHAp, KOHYC, cepa U map) u 0ObICHITH
CIOCOOBI MOTYYEHUS TN BPALLEHUS;

e KJIaCCU(PUIIMPOBATH B3AUMHOE PACIIONOKEHUE C(Pephbl U MITOCKOCTH;

e BBIYUCIIATh BEJIUYMHBI DJIEMEHTOB MHOIOTPAHHUKOB M TeJ BpalleHHUs,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAaIEHUS,
Tr€OMETPUUYECKHUX Tell C TPUMEHEHUEM (HOpMYT;

e CBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBA3AHHBIMM C KOMOMHALMSIMHU TeNl
BpallleHWs] ¥ MHOTOIPAaHHUKOB: MHOTOIPAaHHUK, BIIMCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

e BBIYHUCIIATh COOTHOIICHUSI MEX]Y IJIOIIAJSIMH MMOBEPXHOCTEN U 00BbEMaMHU
I10JTOOHBIX TEI;

e M300pakaTh M3ydaeMmble (UTYpPBHI, BBIMOJIHATH (BBIHOCHBIE) ITUIOCKHE
YepTeX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPAILCHHUS;

e U3BJICKATh, HWHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e CBOOOJIHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBINIOJIHATH ONEPALlMK HaJl BEKTOPaMU;

e 33]1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

e pelIaTh T€OMETPUUECKUE 33/1aUl HA BBIYMCICHUE YIJIOB MEKIY NPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOUYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;

e CBOOOZHO OINEpUPOBaTH TMOHATUSAMHU, CBSI3aHHBIMU C JBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKEHHIA;

e BBIMOJHATh M300pakKeHHss MHOTOIPAaHHUKOB M TeNl BpallleHus Ipu
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moa0o0us;

e CTPOUTH CEYEHMsI MHOTOI'DAaHHHMKOB M TEJl BPAILECHHS: CEYEHHUS LMIUHAPA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBaHHUIO U MPOXOSALINE YepE3 BEPLINHY ), CEUEHUS 11apa;



e HCNOJB30BaTh METOJbl IIOCTPOEHHsS CEYEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHETO MPOCKTHUPOBAHUSI, METO/I IEPEHOCA CEKYILEH MIOCKOCTH;

e JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKIACHUS;

e IPUMEHATh TEOMETpUYECKUE (PaKThl [JIsi PEHICHUS CTEPEOMETPUUYECKUX
3a1a4, MPEANOJIaralolliuX HECKOJBKO MIArOB PELICHMS, €CIH YCIOBHS
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HEABHOU dopme;

e pEIIATh 3aJa4M HA JOKAa3aTEIbCTBO MAaTEMATHYECKUX OTHOUIEHWN U
HaXO0XJIECHUE T€OMETPUUECKUX BEJIIMYHH;

e IPUMEHATh MNPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIUOHHbBIE
CHUCTEMBI IIPU PEUICHUHN CTEPEOMETPUUECKHUX 3a]1a4;

e IPUMEHSITH MOJTYyYCHHbIE 3HAHUA HA MPAKTUKE: CPABHUBATH, AHAIU3UPOBATH
U OLICHMBATh pPEaJbHbIC CUTyallMH, MPUMEHATh HW3YUYECHHBIEC TOHSITHUS,
TEOpPEMBI, CBOICTBA B TMPOIECCE TOUCKA PEUICHUS MAaTeMaTHYE€CKU
chopMyJIUPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE T€OMETPHH, UCCIIEA0BATh MTOCTPOECHHBIE MOJIENIA C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MpPaKTUYECKUE 3aJaud, CBSI3aHHBIE C HAXOXJICHUEM T€OMETPUUYECKUX
BEJINYUH;

e IMETh TPEJCTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU Kak
COCTaBHOM YacTH (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 15
) B3anMHOe€ pacnosiokeHue npsiMbIX B g 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TJIOCKOCTEN B g :
MIPOCTPAHCTBE
4 [lepnieH IUKyYIAPHOCTD MPSMBIX U 20 |
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 11
6 MHororpaHHuKH 19 1
Bexkrtops! B mpocTpaHcTBe 14 1
g IIOBTquHHe,o6o6n1eHHeIlCHCTeMaTH3auHﬂ 7 )
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmoie  TpakTmseckse (uudgpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoimnyecTBo yacos
Ne n/m Tema ypoka KonTposbHbie
Bcero
padoThbI
| BoaHbli HHCTPYKTaX [0 OXpaHe TpyJa B kaOuHeTe mareMatuku. [loBTopenue. |
TeopeMa 0 TpONOPLHOHAIBHBIX OTPE3KAX
2 [ToBTopenue. [logobue TpeyroabHUKOB 1
3 [ToBTOpenue. Teopema I[udaropa Ha mIOCKOCTH 1
4 [ToBTOpenue. TpuronoMeTpust NPSMOYroJIBHOTO TPEYTOJIbHUKA 1
5 [ToBTOpenue. BekTophl Ha TIOCKOCTH 1
6 [ToBTopenue. Teopema Menenas 1
7 Bxoanas auarnoctuueckas pabota 1
8 Hctopus pa3BuTHs IJIAHUMETPUU U CTEPEOMETPUU 1
9 OcHoBHbIE IpaBUiia U300pPAKEHUS HA PUCYHKE IJIOCKOCTH, MapajIeIbHBIX MPSMBIX 1
(0Tpe3KoB), cepeIMHbI OTPE3Ka
10 CriocoObl 3a1aHKS MPSIMBIX M TUIOCKOCTEH B MMPOCTPAHCTBE 1
11 AKCHOMBI CTEPEOMETPUH 1
12 HexkoTopsie ciiencTBUA U3 aKCMOM 1
13 Peurenue 3aga4 Ha IpUMEHEHUE AKCHOM CTEPEOMETPUU U UX CIIEJICTBUM 1
14 Peurenue 3a1a4 Ha IpUMEHEHUE AKCHOM CTEPEOMETPUM U UX CIIEJICTBUM 1
15 [TapannenpHble npsiMble B IPOCTpaHCTBE. [lapanienbHOCTh TpeX MpsMbIX 1
16 [TapamiensHOCTb IPAMOM U INIOCKOCTH 1
17 Pemrenne 3agau Ha napayiIeNbHOCTD MPSAMBIX, IPSIMOM U TJIOCKOCTH 1
18 Pemurenne 3agau Ha napaJIebHOCTh MPAMBIX, IPSAMOHN U TIIOCKOCTH 1




[MTapannensHoe npoekTupoBaHue. OCHOBHBIC CBOHCTBA MTapaLICILHOTO

19 1
MIPOCKTHPOBAHHUS

20 CkpemuBaronmecs npsimple 1

21 VYrIibl ¢ HanpaBJICHHBIMU CTOPOHAMH. YTOJ MEXIY CKPEIIUBAIOIIUMUCS MTPSIMBIMHU 1

22 Paccrosinre Mex 1y CKpeIyBarOIUMUCS MPSIMBIMU 1

23 Pemenue 3a1a4y Ha CKpeLIMBAIOIIMECS MIPSIMBIE, YTOJl MEXKY IPSIMBIMU 1

24 Pemrenue 3aga4u Ha CKpeNIMBAIOIIUECS MPSAMbBIC, YTOJI MKy TPSIMBIMU 1

)5 Pemenue 3anau no reme «llapajieTbHOCTh PSAMBIX, IPSIMOM U TIOCKOCTHY, |
«B3anMHOE pacroioKeHne MPSMBIX B IPOCTPAHCTBE. YTOJI MEXKY IBYMS TIPSIMBIMIU

26 Pemenue 3agau no teme «llapamienbHOCTh PSAMBIX, MPSIMOM U TIOCKOCTHY, 1
«B3anMHOE pacroioKeHnue MPSMBIX B POCTPAHCTBE. YTOJI MEXKTY IBYMS TIPSIMBIMI

7 KonTtponpHas padoTa mo TeMam «B3auMHOE pacronoKeHne MpsSMBIX B IIPOCTPAHCTRBE. |
VYron Mexay AByMs MpsSMbIMIY, «[lapaminenbHOCTh NpSAMBIX, TPSIMOM U MJIOCKOCTH

28 [TapannenbHbIe MIIOCKOCTH 1

29 CBoiicTBa napajyiebHbIX IIOCKOCTEN 1

30 Pewrenue 3agau no reme «llapamiensHbie miockoctu. CBOMCTBA NapaIEIbHBIX 1
IIJIOCKOCTEN»

31 Pewrenue 3agau o reme «llapamiensHbie muiockoctu. CBOMCTBA NapalICIbHBIX 1
IIJIOCKOCTEN»

32 Terpasap 1

33 [Tapannenenunen 1

34 Pemenue 3amau no teme «Terpasrap. [lapannenenumnen 1

35 3aJauy Ha NOCTPOECHUE CEUECHUN 1

36 3aJauy Ha NOCTPOECHUE CEUECHUN 1

37 3aJauy Ha NOCTPOECHUE CEUECHUN 1

38 3aJauM Ha NOCTPOECHUE CEUECHUN 1

39 3azauy Ha MOCTPOECHHUE CEUEHUM 1




40 3ajaun Ha MOCTPOCHUE CEUCHUN 1
41 Pemenue 3agau no remam «llapamienbHOCTh ockocTeny, « Terpasap. |
[Tapannenenumnemn
42 KonTtposnsHast padota o Teme «IlapamienbHOCTh TUIOCKOCTEH 1
43 [lepnennukynsipHbie IpsiMble B TipocTpancTe. [lapannensHbie npsiMbie, 1
MEePIEHIUKYISIPHBIE K TUIOCKOCTH
44 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U INIOCKOCTH 1
45 Teopema o npsiMOi, IEPIIEHAUKYIISIPHON K TUIOCKOCTH 1
46 Pemenue 3agau no reme «llepneHauKyasspHOCTh NPSIMOM U TIJIOCKOCTH 1
47 Pemenue 3agau no reme «llepneHauKyasspHOCTD NPSIMOM U TIIIOCKOCTH 1
48 Pemenue 3agau no reme «llepneHauKyasspHOCTh NPSIMOM U TIJIOCKOCTH 1
49 PaccTosHne oT TOUKH 10 IIOCKOCTH 1
50 Teopema o TpEx mepneHANKYsApax (MpsMast 1 0OpaTHast) 1
51 Yroa mexay npsaMoi U MI0CKOCThIO 1
5 Pemenue 3a1ay Ha MpUMEHEHUE TEOPEMBI O TPEX MEPIICHIUKYIApaX, Ha YIOJl MEXKIY |
MPSIMOM U TIOCKOCTBIO
53 Pemenue 3a1ay Ha IpUMEHEHUE TEOPEMBI O TPEX MEPIICHIUKYIAPaX, Ha YIOJl MEXKTY |
MPSIMOM U TIOCKOCTBIO
54 JIByrpaHHbIi yroiu 1
55 [Ipu3Hak nepneHANKYISPHOCTH IIIOCKOCTEN 1
56 Pewrenue 3aga4 Ha NpU3HAK NEPIEHIUKYISIPHOCTH JBYX ILIOCKOCTEN 1
57 [IpsiMOyTOIBHBIN Mapasuienenumne 1
58 Pemrenue 3aga4 Ha NpsAMOYTOJIBHBIN NapaJlieIenunes] 1
59 Tpexrpanusiii yroa. MHOrorpaHHslid yrosu 1
60 Pemenne 3agau no reme «llepneHauKyISIPHOCTD MPSAMBIX U INIOCKOCTEN 1
61 Pemrenne 3agau no reme «llepneHIUKyISIPHOCTD MPSMBIX U IJIOCKOCTEN 1




62 KonTtponsHas padota no teme «lleprneHauKyiIsspHOCTb NPSAMBIX U TUIOCKOCTE» 1
63 ITonatue MHOrOrpanHuka. I'eomerpuyeckoe Tesno 1
64 Teopema Ditnepa 1
65 [Ipu3ma. Ilomaae NOBEpXHOCTH NPU3MBI 1
66 [TocTpoenue ceueHuii MpU3Msl 1
67 Pemenue 3agau no reme «lIpuzmay 1
68 Pemenue 3amgau o teme «lIpuzmay 1
69 [IpocTtpancrBennas teopema [Iudaropa 1
70 [Inpamuna. [IpaBunbsHas nupamua 1
71 VYceueHHas nupamuaa 1
72 [TocTpoenue ceueHni MUpaMuIbl 1
73 Pemenue 3agau no teme «Ilupamuga» 1
74 Pemenue 3agau no teme «Ilupamuga» 1
75 CummeTpus B IPOCTPAHCTBE 1
76 [IpaBunbHbBIE U TOTYNPABUIBHBIE MHOTOTPAHHUKHI 1
77 DneMeHTHI c(hepUIECKO TeOMETPHH: T€OAC3UUECKUE IMHUN Ha 3emiIe 1
78 Pemenue 3anau no reme «MHOTOrpaHHUKN» 1
79 Pemenue 3agau no reme «MHOTOrpaHHUKN» 1
20 KonTtponbHas pabota o teme «MHororpanauku. [1no1aas moBepXHOCTH MPU3MBI U |
MUPaMUIbD)
81 Bekrtopsbl. PaBeHCTBO BEKTOpPOB 1
82 CnoxeHue ¥ BBIYUTaHUE BEKTOPOB 1
83 CymMa HECKOJIBKHX BEKTOPOB 1
84 YMHOX€EHUE BEKTOPA Ha YUCIIO 1
25 Pemrenue 3agau o reme «CiioxeHue U BBIUYUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOpa |

Ha 9YucCJIo»




26 Pemenue 3a1a4 o Teme «ClokeHUE ¥ BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA 1
Ha YHCIIO»
87 Komrumanapueie BekTopsl. [IpaBuio napaiuienenumnena 1
88 Paznoxxenue BekTopa 1o TpeM HEKOMILJIAHAPHBIM BEKTOpaM 1
89 Pa3noxxeHue BekTopa 1o TpeM HEKOMILJIAHAPHBIM BEKTOpaM 1
90 CkansipHO€ NPOU3BE/ICHUE 1
91 Brruncnenue yria Mex1y BEKTOpaMu B IPOCTPAHCTBE 1
92 [IpocTeiimue 3a7a41 ¢ BEKTOpAMHU 1
93 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
94 [Ipocreiimue 3a1a4m ¢ BEKTOpaMu 1
95 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1
96 KonTtponpHas padota 1o TeMe «BeKTOpsI B IPOCTPAHCTBE 1
97 O060011eHre 1 cucTeMaTu3alus 3HaHu| 1
98 O060061eHre 1 cucTeMaTu3alus 3HaHun 1
99 O060011eHre 1 cucTeMaTu3alus 3HaHu| 1
100 Hrorosas koHTpoJIbHAs paboTa 1
101 Hrorosas koHTpoJIbHAS paboTa 1
102 O00011eHre U cucTEMaTU3aLMs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoaudecTBO 9acoB

Ne n/m Tema ypoka KonTposabHbie
Bcero
padoThI
| BoHbli HHCTPYKTaX [0 OXpaHe Tpy/a B kKaOuHeTe MareMaTtuku. [loBTopeHue TeMsl |
"KoopauHaTsl BEKTOpa Ha INIOCKOCTH U B IPOCTpaHCcTBE"
2 [ToBTOopenue Tems! "CkasiipHO€E IPOU3BEAEHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mexy BEKTOpaMH B IPOCTpaHCTBE" 1
4 [ToBTOpeHue Temsl "YpaBHEHNE TPAMOI, IPOXOIAIIEH Yepe3 1BE TOUKHU" 1
5 YpaBHEHHE IOCKOCTH, HOPMaJib, ypaBHEHHE TJIOCKOCTH B OTpE3Kax 1
6 YpaBHEHHE TIOCKOCTH, HOPMaJib, YpaBHEHHE TJIOCKOCTH B OTpPE3Kax 1
7 BektopHoe npousBeneHne 1
8 JIuHeiHbIe HEPaBEHCTBA, JUHEUHOE MPOTrPaMMUPOBAHUE 1
9 JIuHeliHbIE HEPABEHCTBA, JIMHEMHOE TPOrPaMMHUPOBAHUE 1
10 AHanuTU4YeCcKrue METO/Ibl pacy€Ta yriia MeKy NpsIMbIMU B MHOIOTPaHHUKAX 1
11 AHanuTHYeCKHEe METO/Ibl pacy€Ta yriia MeKy IJIOCKOCTIMHA B MHOIOTPaHHUKAX 1
12 dopmysia pacCTOSIHUA OT TOYKH JI0 TIJIOCKOCTH B KOOPAMHATAX 1
13 Haxosxenue paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe 1
14 Haxoxnenue paccTosiHUi OT TOUKH JI0 TVIOCKOCTH B MPAaBUJILHON MUPaAMUJIE 1
15 KontponbHas padoTa "AHaauTHYECKas TeoOMETpHs" 1 1
16 CeueHrs MHOTOTPAHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHU 1
17 CeueHunss MHOTOTPAaHHUKOB: METO/]T CJIE/I0B 1
13 CeueHns MHOTOTPAHHUKOB: CTaHAAPTHBIE MIIOCKOCTH, TIEPECEUEHUS MPAMBIX U 1
IIJIOCKOCTEMN
19 [TapannenbHble TPsIMbIE U IJIOCKOCTH: apaljIeibHbIE CEYEHUs 1




20

[TapannenpHble NPAMBIE U INIOCKOCTH: PACYET OTHOLLICHUI

21 [TapannenbHble NPsMBbIE U IUIOCKOCTH: YTJIbl MEXKAY CKPELIMBAIOIUMUCS IPSIMBIMU 1

” [lepnieniuKynsspHbIE MPSIMBIE U IUIOCKOCTH: CTaHJAPTHBIE APl IEPIIEHAUKYIISPHBIX 1
IJIOCKOCTEHN U MPSAMBIX, CAMMETPHUH MHOTOIPAaHHUKOB

23 [lepneHiuKynspHBIE MPSAMBIE U IUIOCKOCTH: TEOPEMA O TPEX NEPIEHIUKYIIpax 1

24 [lepneniukynspHbie MPSMBbIE U TUIOCKOCTH: BHIYMCICHUS JJIUH B MHOTOI'PaHHUKAX 1

’5 [ToBTOpEHME: IO MHOTOYTOJIbHUKOB, (POPMYJIBI JUIsl IUIOLIAAEH, COOOpaXeHus |
noaoous

26 [ToBTOpEHUE: IO MHOTOYTOJIbHUKOB, (POPMYJIBI JIIsl TUIOIIAJeH, cOOOpaXkeHus 1
noaoous

7 [ToBTOpEHUE: TIIONMIa N MHOTOYTOJIbHUKOB, (POPMYJIbI [T TUIOIIAeH, cOOOpaXKeHus 1
noaoous

)3 [Inomany ceyeHnii MHOTOTPaHHUKOB: TUIONIAU TOBEPXHOCTEH, pa3pe3aHus Ha YacTH, |
cooOpakeHHs TI0100us

29 [Inomany ceyeHnii MHOTOTPaHHUKOB: TUIONIAU TOBEPXHOCTEH, pa3pe3aHus Ha YacTH, 1
cooOpakeHHs TI0100us

30 KontponbHas padota "[loBTOpeHHE: MHOTOTPAaHHUKH, CEYCHHSI MHOTOTPAaHHUKOB" 1

31 O6bEM Tema. O0BeM IPSMOYTOJIBHOTO Mapauieenuneaa 1

32 3amauu 00 yaBoeHUH Kyba, 0 KBajpaType KyOa; 0 TPUCEKIIUH yIiia 1

1 CrepeoMeTpuueckue 3aJ1auu, CBA3aHHbIE C 00bEMOM MPSIMOYTOIBLHOTO |
napajuieNienuneaa

14 [Ipuknanueie 3a1a4m, CBsI3aHHBIE C BRIUUCICHUEM 00bEMA MPSIMOYTOJIBLHOTO |
napajienenumeaa

35 O0BEM npsAMOi IPU3MBI 1

TEPEOMETPUUECKUE 3a]]a4H, CBA3AHHBIE C BBIYUCICHUEM 00BEMOB IIPSMOM IPU3MBI

36 C , 0 1

37 [Ipuknaanele 3aauu, CBsI3aHHbIE ¢ 00BEMOM MPSIMOI TPU3MBI 1

38 Brruncnenue 06EMOB Tell ¢ MOMOLIBIO ONpeAeaEHHOro nHTerpana. O0bpéM 1




HAaKJIOHHOM IIPU3MBI

Beruncnenue 00bEMOB TN ¢ TOMOIMIBIO ONpeeIéHHOro nHTerpana. O0bpém

39 1
MTUPAMU/IBI
40 dopmyna 00bpéma nmupamuabl. OTHOIIEHHWE 00HEMOB MTUPAMHU/T C OOIIUM YIIIOM 1
41 dopmyna 00bpéma nmupamuabl. OTHOIIEHHE 00BEMOB MTUPAMHU/T C OOIIUM YIIIOM 1
42 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHbIE ¢ 00bEMaMK HAKJIOHHOW TTPU3MBbI 1
43 CrepeomeTpuiecKue 3a/1auu, CBI3aHHbIE C 00bEMAMU MTUPAMUTBI 1
44 [Tpuknagaeie 3agaun o TeMe "OO0BEMBI Ten", CBA3aHHBIE C 00HEMOM HAKIIOHHON |
MIPU3MBI
45 [Ipuknagaeie 3agaun mo Teme "OO0BEMBI Ten", CBA3aHHBIE ¢ 00BEMOM MUPAMU/IBI 1
46 [Ipumenenne 06bEMOB. Briunciienrne paccTostHUS 10 MIIOCKOCTH 1
47 KonTponsnas pabora "O6béM MHOTOTpaHHUKA" 1
48 [HunuHapudeckas TOBEPXHOCTh, 00pa3yronye MUIMHAPUIECKON MOBEPXHOCTH 1
49 Hunuuap. [psamoii kpyrosoi nunuuAp. [1nomans noBepXHOCTH HUIMHAPA 1
50 Konnueckas moBepXHOCTh, 00pa3yromiue KoHnIecKoi nosepxuoctu. Konyc 1
51 CeueHne KOHyca INIOCKOCTBIO, NApAJLJIEIbHOM IJIOCKOCTH OCHOBAHMS 1
52 VYceu€nnsiii konyc. M300paxeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1
53 [Tnomanpe 60KOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH KOHYCA 1
54 [Tnomanas 60KOBOI MOBEPXHOCTHU U MOJTHOM MOBEPXHOCTH KOHYCA 1
55 CrepeoMeTpHuueckue 3aJ1aui Ha J0Ka3aTeNbCTBO U BHIYMCICHUE, TIOCTPOCHUEM |
CeUeHUH UIMHIpPA, KOHYCa
56 CrepeoMeTpHuueckue 3aJ1aui Ha J0Ka3aTeIbCTBO U BHIYHCICHUE, IOCTPOCHUEM |
CEUYEeHMI IWINHpa, KOHYCca
57 [IpuknagHeie 3aa4u, CB3aHHbBIE C IIUIHMHIPOM 1
58 [Ipuxnagneie 3a1auu, CBA3aHHBIE C UIUHIPOM 1
59 Cdepa u map 1




I[Tepeceuenue cdepsl u mapa ¢ mwockocThio. Kacanue mapa u cdepsl mIoCKoCThIO.

60 1
Bun u nzo6pakenue mapa

61 [Tepeceuenue cheprl u mapa ¢ IOCKoCcThio. Kacanue mapa u cepsl MI0CKOCTHIO. 1
Bun u nzo6paxenue mapa

62 VYpasuenue chepsl. [Tnomans cheps u e€ gacre 1

63 CummMmetpus cdepsl 1 mapa 1

64 CrepeomMeTpuiecKue 3a/laqi Ha J0Ka3aTeIbCTBO U BBIUUCIEHNE, CBI3aHHBIE CO |
cdepoil u mapom, MOCTPOCHUEM UX CEYCHHH TIOCKOCThIO

65 CrepeomMeTpuiecKue 3a/1aq Ha J0Ka3aTeIbCTBO U BBIUUCIIEHNE, CBI3aHHBIE CO 1
cdepoil u mapom, MOCTPOCHUEM HX CEYCHHH TIOCKOCTHIO

66 [Ipuknagaeie 3a1a9n, CBSI3aHHBIE CO cPepoid U ITapom 1

67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BEIYMCIICHUS B OKPY>KHOCTH, CTaHIapTHBIC 1
nonoous

68 Paznuunple KOMOWHAIIMY TEJ BPAIICHUs] © MHOTOTPAHHUKOB 1

69 3agaun no Teme ""Tena ¥ TOBEPXHOCTH BpalleHUs " 1

70 3agaun no Teme ""Tena ¥ TOBEPXHOCTH BpaleHus " 1

71 KonTtponbHas padoTa "Tena 1 mOBEpXHOCTH BpamieHus" 1

72 O06beM mumuHApa. Teopema 06 00bEME MPSIMOTO UITUHIPA 1

73 Brruucnenue 00bEMOB TeN ¢ MOMOIIBIO onpeieIéHHOro nHTerpaia. O0bpéM KoHyca 1

74 [Tnomaau 60KOBOM U MOJTHON MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuueckue 3a/1auu, CBA3aHHbIE C BHIYUCICHHEM 00bEMOB IWIIMH/PA, KOHYCA 1

76 [Tpuknagaeie 3agaun 1Mo Teme "OOBEMBI U TUIOIIAIN IOBEPXHOCTEH Tem" 1
O06béMm mapa u maposoro cekropa. Teopema 06 00bEMe mapa. [Tnomans cheps.

77 CrepeoMeTpHruecKkue 3a/1a4uu, CBSI3aHHbBIE C BBIYMCIEHUEM 00bEMOB I1apa, MapoBOTO 1
CEerMeHTa U IIapOBOTO CEKTOpa

73 [Ipuknanueie 3anaun o Teme "OOBEMBI TN, CBA3aHHBIE ¢ 00BEMOM IIapa U ]

iomaiabro C(bepLI. CooTtHo1eHHs MCXKAY IJIoIagasaMu HOBCpXHOCTeﬁ 1 00bEMaMH




H0JI00HBIX Tell

[TonoGusie Tena B npocTpancTBe. M3meHenne oobEma rnpu 1mo1o0uu.

79 CrepeoMeTprUeCKHE 33]Ia4H, CBSI3aHHBIC C BRIYHCICHHEM 00BbEMOB TEIT U TUIOIAJICH
MMOBEPXHOCTEMN

80 KonTtponsHas padora "[1nomaau moBepXHOCTA U 00BEMBI KPYTIIBIX T

31 JBmwxenust mpoctpanctBa. OtoOpakenus. J[Brkenus u paBeHcTBo puryp. Obmiue
CBOWCTBA JIBKCHUI

20 Bunb! nBrkeHuni: apauieabHbI NEPEHOC, IEHTPAIbHAs CHMMETPHSL, 3€pKalbHas
CUMMETpPHS, TTIOBOPOT BOKPYT MPSMOit

83 [IpeobpazoBanus nomodus. [psmas u chepa Diinepa

84 I'eoMeTpuueckue 3agaun Ha TPUMEHEHUE JBUKECHUS

85 KonTponsnas pabota "Bektopsl B mpocTpancTse”

26 O6o6matomee moBropeHue 11 moHsTHII 1 MeTOI0B Kypca reomeTpun 10—11 kaccos,
cucrtemaTtusanus 3Hanuil: "llapamienbHOCTh TPSMBIX U TIJIOCKOCTENW B TPOCTPAHCTBE"

g7 O6o06matomee moBropeHue 11 moHITHII 1 METOI0B Kypca reomerpuu 10—11 kiaccos,
cucTtemaTu3anus 3Hanuil: "BekTopsl B mpocTpancTse"

28 O6o6matomee nmoBropeHue 11 moHsTHII 1 MeTOI0B Kypca reomeTpun 10—11 kiaccos,
cucTtemaTusanus 3Hanuil: "BekTopsl B mpocTpancTse"

29 O6o06matomee nmoropeHue 11 moHsTHII 1 MeTOI0B Kypca reomeTpun 10—11 kiaccos,
cucteMaruzaius 3Hanuii: "O0beM MHOTOTpaHHHKA"

90 O6o6maroniee noproperue 11 nonstuii u MeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMaruzaius 3Hanuii: "O0beM MHOTOTpaHHHKA"

01 O6o6maromniee noproperue 11 nonstuii u MeTo0B Kypca reomerpun 10—11 kiaccos,
cuctemaru3anus 3HaHuii: "Ilnomnanym moBepXHOCTH 1 0OBEMBI KPYTIIBIX TET"

9 Ob6o6maromiee noproperue 11 noustuit 1 MeTo 0B Kypca reomerpun 10—-11 kaccos,
cuctemaruzanus 3HaHuii: "[lnomanym noBepxXHOCTH U 00BEMBI KPYTIIbIX Ten"

93 HTorosas KOHTpoJbHAsA paboTa




94 NroroBas koHTpoJIbHAS paboTa 1

95 [ToBTOpEeHue, 0600IICHNE U CHCTEMAaTU3aIUs 3HAHUI 1

06 HcTopust pa3BuTHS CTEPEOMETPUN KaK HAyKH M €€ POJIb B Pa3BUTHU COBPEMEHHBIX !
HWH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

97 HcTopust pa3BUTHS CTEPEOMETPUHN KaK HAYKH M €€ POJIb B Pa3BUTHU COBPEMEHHBIX !
HWH)KCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHI

08 HcTopust pa3BuTHS CTEPEOMETPHUHN KaK HAYKH M €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
HWH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

99 HcTopust pa3BUTHS CTEPEOMETPHUHN KaK HAYKH M €€ POJIb B Pa3BUTHU COBPEMEHHBIX :
HWH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

100 HcTopust pa3BUTHS CTEPEOMETPHUN KaK HAYKH M €€ POJIb B Pa3BUTHH COBPEMEHHBIX :
HWH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

101 HcTopust pa3BUTHS CTEPEOMETPHUHN KaK HAYKH B €€ POJIb B pa3BUTUU COBPEMEHHBIX |
WH)XCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUH

102 HcTopust pa3BUTHS CTEPEOMETPHUHN KaK HAYKH B €€ POJIb B pa3BUTUU COBPEMEHHBIX |
WH)XCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KIIACC
Kona .
e e IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTaThl 0CBOEHHS OCHOBHO
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHEro 001ero 06pa3oBaHusA
pe3yJabTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHIATHAMU: TOUKA, MPAMAsi, IJIOCKOCTh
75 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH U CIICJICTBUS W3 HUX INPHU PEIICHUU
TEOMETPUUECKHX 3a]1a4
73 OniepupoBaTh TMOHATHAMHU: TAPAIEIBHOCTh W TMEPHEHIUKYISPHOCTH
' NPSIMBIX Y INIOCKOCTEN
74 KnaccuduimupoBaTs B3aUMHOE PACIOJIOKEHHE MPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE
OnepupoBaTh TOHATHSAMHU: JIBYTPAaHHBIN YroJi, TPaHW JBYI'PAHHOTO Yria,
7.5 pedpo BYrpaHHOrO yria, JUHEWHBIN yroia JIBYrpaHHOTO yrija, rpaxycHas
Mepa JBYTPaHHOTO yria
76 OnepupoBaTh TOHATHUSIMH: MHOTOTPAHHUK, BBIMTYKIBIA W HEBBITYKIIBIA
’ MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHHKA, TPABUIIBHBIH MHOTOTPAHHUK
77 Pacmo3naBath OCHOBHBIC BHBI MHOTOTPAHHHUKOB (MMpaMuja, MpU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienuIie1, Kyo)
KnaccudumupoBat ~ MHOTOTpAaHHMKH,  BbIOWpas  OCHOBAHUSA  JUIS
7.8 Kkiaccuukanuu (BBITYKIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH, TTPaBUIIbLHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIC TPU3MBI, TapasuICIICITUIIC Ib] )
7.9 OnepupoBaTh NOHATHAMU: CEKYIas MIIOCKOCTh, CCUEHUE MHOTOTPAHHUKOB
710 OOBICHATH MPUHIMIBI IOCTPOCHHS CEYECHUN MHOTOTPAHHUKOB, MCIIOJIB3YS
METO/I CJIEIOB
CtpouTh ceueHHUS MHOTOTPAHHMKOB METOJOM CJIC/IOB, BBITIOJHATH
7.11 (BBIHOCHBIC) TIJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BH/JI CBEPXY, COOKY, CHU3Y
Pemratp 3amaum Ha HaXOXKJACHHE T'€OMETPUUYECKUX BEIMYMH 1O oOpasiam
WU aJropuTMaM, IPUMEHSS H3BECTHBIC AHAJUTHYCCKUE METOJbI IpHU
7.12 pPEIICHUU  CTaHIAPTHBIX MaTeMaTHYECKUX 3a7ad Ha  BBIYMCICHUE
paccTOSIHUN MEXIy ABYMS TOYKaMHU, OT TOYKH IO HPSIMOW, OT TOYKHJO
MJIOCKOCTH, MKy CKPEIIUBAOIIUMHUCS MTPSIMBIMU
Pemrate 3amaum Ha HaXOXKJACHHE T'€OMETPUUYECKUX BEIIMYMH 1O oOpasiam
WU aJropuTMaM, IPUMEHSS H3BECTHBIC AHAJUTHYCCKHUE METOJbI IpHU
7.13 pelIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a/Jad Ha BBIYHMCICHHE YTJIOB
MEXAY CKPEIIUBAIOIIUMUCSA MPSIMBIMU, MEXIY MPSMON M IIIOCKOCTBHIO,
MEXAY TIOCKOCTSIMH, TBYTPAHHBIX YTJIOB
Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma,
7.14 nMpaMuia) ¢ MpPUMEHEHHEM (GOpMYJ, BBIYHCISATH COOTHOIICHHUS MEXKIY
TJIONIAISIMH TTOBEPXHOCTEH, 00BEMaMH MOJOOHBIX MHOTOTPaHHHUKOB
715 OnepupoBaTh TOHATHUSIMU: CHUMMETPHUS B TPOCTPAHCTBE, IEHTP, OCh U

IINIOCKOCTb CUMMCETPHH, HCHTP, OCh U IJIOCKOCTh CUMMCTPHUN q)HprLI




N3Bnekarh, mnpeoOpa3oBbIBaTE W HHTEPIPETUPOBATH HHGOPMAIIUIO O

7.16 MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, TMpeACTaBICHHYIO Ha
YEPTEKAX U PUCYHKAX
[IpumensaTs reomeTpudeckue (GaKThl JUISI PEHICHHS CTEPEOMETPHYCCKHUX
7.17 3a/1a4, MPEIIONAraloIiuX HECKOJIBKO IIAaroB PpEUICHUs, €CIH YCIOBUS
MIPUMEHCHWS 33/IaHbI B SIBHOU (hopMe
718 [Ipumenars npocTediMe MNpPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH PEUICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [IpuBOUTH TpUMEpPHl MAaTEMATHYECKHUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPHHU B UCKYCCTBE
[IpuMeHsTh MOMyYeHHbIE 3HAHHS Ha MPAKTHKE: aHAJIU3UPOBATH pPEalIbHBIC
CUTYallMM W MPUMEHSTh U3yUYE€HHbIE TTOHATHUS B MPOIIECCE MOMCKA PEIICHUs
MaTeMaTH4eCKu cHOpMyTUpOBAHHOUN MPOOIEMBI, MOJAECITUPOBATh peabHBIC
7.20 CUTyallUH Ha A3bIKE T'€OMETPHUHU, HUCCIEA0BATH MOCTPOCHHBIE MOMEIH C
WCIIOJIb30BAHUEM T€OMETPHYECKUX MOHITHI U TEOpeM, ammapara ajareOpsl,
pemaTth  MpaKTUYECKHWE  3aJa4d,  CBA3AHHBIE C  HAXOXKICHUEM
T€OMETPUUECKUX BEITUYNH
11 KIIACC
Kon .
e IIpoBepsiemble Npe/IMeTHbIe Pe3yJIbTATEI 0CBOEHHs OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero o0pa3oBaHusi
pe3yJibTaTra
6 ['eomeTpus
OnepupoBaTh MOHATHAMH: HWIMHIPUYECKas MOBEPXHOCTh, 0Opa3yromiue
6.1 LMAJMHIPUYECKOM TOBEPXHOCTH, UWIMHAP, KOHHMYECKAas IOBEPXHOCTH,
o0pa3yrolire KOHHYeCKO MOBEPXHOCTH, KOHYC, chepruueckasi IOBEpXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI OJIYUYSHHUS TEJT BpAICHUS
6.4 Knaccuduimpoats B3auMHOE pacmoioskeHue chepbl U MI0CKOCTH
OnepupoBaTh NOHATUAMU: IIAPOBOM CEIMEHT, OCHOBAHUE CErMEHTAa, BBICOTA
6.5 CEerMeHTa, IIApOBOM CIIOM, OCHOBAHHWE LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO
CJ1051, IHAPOBOU CEKTOP
6.6 Boruncnate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH Ten  BpallleHus,
] T€OMETPHUECKUX TeJl C MPUMEHEeHHeM (popmyl
OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHHUK, BIHCAHHBII B cdepy u
6.7 OTIMCaHHBII 0KOJIO cdepbl, cepa, BIOMCAHHAS B MHOTOTPAHHUK HIIA TEJO
BpalleHUs
6.8 BbIYHCcnaTh COOTHOIIEHUST MEXTY TIIOMIAASIMH MMOBEPXHOCTEH U 00BEMamMu
] MOJAOOHBIX TeT
6.9 N3o0paxkats u3zydaemble GUTYpHl OT PYKH U C TPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX THCTPYMEHTOB
BoimonHATE  (BBIHOCHBIE) TMJIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTBIX
6.10 00BEMHBIX (QUTyp: BUI CBEpXy, COOKYy, CHHU3Y; CTPOUTh CEUEHHUS Tel
BpalleHUs
6.11 W3Bnekarh, WHTEpHpeTHpOBaTh M MpeoOpa3oBbIBaTh HHMOPMAIHMIO O




MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (UTypax, WpPEICTABICHHYIO Ha
YEepTEKaX U PUCYHKAX

6.12

[IpumensTe reomerpuyeckue (PakThl Ui PELICHUS CTEPEOMETPUUYECKHX
3a/1a4, MPEAIOJAraloIuX HECKOJIBKO IIAaroB pELICHUs, €CIH YCIOBUS
IPUMEHEHHUs 33JIaHbl B IBHOM opme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJIH?ITI) HeﬁCTBHﬂ CJIOKCHUA BeKTOpOB, BbIYUTAHUA BGKTOpOB nu
YMHO)KGHI/UI BGKTOpa Ha 4Yucjio, 06T)$ICH$ITI>, KaKuMHn CBOﬁCTBaMH OHHU
oOmazaroT

6.15

[IpuMeHsTh NpaBUIO NapajuIeIenUIeia IPU CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) IMOHATUAMU: JOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOPA, paBCHCTBO BEKTOPOB, KOOPAWHATBI BEKTOPA, YIroJI
MCXKAY BCKTOpaMH, CKAIIPHOC NPOU3IBCACHUC BCKTOPOB, KOJUIMHCAPHLBIC U
KOMILIAHAPHBIC BEKTOPLI

6.17

Haxomuth cymmy BEKTOpPOB W NpPOM3BEIEHHE BEKTOpa Ha YMCIO, Yroll
MEeXAYy BEKTOPAaMHU, CKaJSPHOE IMPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3a)IaBaTB IIJIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemats HpOCTeﬁMHe rCOMETPUUICCKUC 3aJa4 Ha IMPHUMCEHCHUC BEKTOPHO-
KOOPAWHATHOI'O METOaa

6.20

Pemrate 3agaum Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHUM U
HaXO0XJIACHUC T'COMCTPUUYCCKHUX BCIHUYHH II0 06pasuaM WK aJIrOpuTMam,
IIPpUMCHSA HU3BECTHBIC MCETObI npu PEHICHUHA CTaHIApPTHBIX
MaTE€MaTUYCCKUX 3a1a4

6.21

[IpumensTs mpocTeiiine MOporpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

[IpuBoauTE mpUMEpHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOae U
YKU3HHU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHsATh MOMy4YeHHBIE 3HAHUS Ha MPaKTUKE: aHAIU3HPOBATH peajbHbIC
CUTYallud U MPUMEHATh U3yUCHHbIC TIOHATHS B MPOLECCE NMOUCKA PELICHUS
MaTeMaTHYeCKu CPOpMYITHMPOBAHHON MPOOIEMBbI, MOJECIUPOBATH PEabHbBIE
CUTyallud Ha SI3bIKE TEOMETPUU, MCCIENI0BaTh MOCTPOCHHBIE MOJETH C
UCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHSATUN U TEOpeM, arrapara ajareopsl,
pemiate ~ MpakTUYeCKHe  3aJaud,  CBA3AHHBIE C  HAXO0XIACHHUEM
F€OMETPUYECKHUX BEJIUYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
7

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpud. Touka, mpsiMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[onsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CIIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsIMbIX B IPOCTPAHCTBE: NEPECEKAOIINECS, TTapPAJIICIIbHBIC
nu CKpCHIMBAIOIIUECA  TTPAMBIC. HapaJ'IJ'[eJ'II)HOCT b MIpsAMBIX H IJIOCKOCTEN B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MNapaJUICIIbHOCTD pr[MOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MPSAMBIMU B MpocTpaHcTBe. [lapaimenbHOCTh MIIOCKOCTEM:
napajuieibHble IUIOCKOCTH, CBOMCTBa NapalIeNbHbIX IIOocKocTeil. [Ipocreitmme
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadiap, KyO, mapayienenunes,
MOCTPOCHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IflpHOCTI) pr[MOfI N TUIOCKOCTH: TMCPICHAUKYIIAPHBIC MPAMBIC B
MIPOCTPAaHCTBE, NPAMBIC MAPAJUICITIBHBIC U MEPIICHAUKYIISAPHBIC K IINIOCKOCTHU, INIPHU3HAK
MEPIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMa O MPAMOU MEPHNEeHAUKYIISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOW U MIIOCKOCTBIO, TBYTPAHHBIN
yroJi, JIMHEHHBIN YroJl IBYrpaHHOro yria. [lepneHauKymnsp 1 HakJIOHHbIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOM JI0 TUNIOCKOCTH, MpoeKusl pUurypsl Ha
IJI0CKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEHN: MPU3HAK MEPHEHANKYIIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX meprieHUKYIsIpax

7.4

[loHsiTHE MHOTOTrpaHHMKA, OCHOBHBIE D3JEMEHTHl MHOTOIPAHHUKA, BBIYKIbIE U
HEBBINYKJIbIE MHOTOIPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yromnbHas
pu3Ma, TpaHd M OCHOBAHUS MPHU3MBI, MpsiMas UM HAKJIOHHAs IMPHU3MbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTH Mpu3Mbl. [lapanenenumnesn, npsaMOYroibHbIN Mapaienenume]] u
ero cpoiictBa. [lupamuna: n-yronbHas nupamuaa, TpaHH MU OCHOBAHUE MHUPAMUIBI,
OOKOBasi M TOJIHAS TOBEPXHOCTh MHUPAMUIbI, MpaBUJIbHAS M yceu€HHas MUpaMU[a.
DOneMeHTbl NpuU3Mbl W Tupamuibl. [IpaBuiibHbIE MHOTOTPAaHHHUKHU: TOHSTHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, TMpaBWIbHAS IMpU3Ma U MpaBWIbHAs MHpPaAMHUA,
MpaBWJIbHASL TPEYrOJIbHASI TUpaMUJIa U MPABUIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBWIbHBIX MHOTOTPAHHUKAX: OKTadap, JoJeKa’ap u ukocayapyrue CeuyeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, prIMOﬁ, INJIOCKOCTH.
ONeMEHThI CUMMCTpUU B nupamMuzax, MnapajiejenmIie1ax, MMpaBUJIIbHBIX
MHOT'OIpaHHUKax

7.6

Brruricnenue 51eMEHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanu, yribl. [lmomans
OOKOBO# MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOI MPU3MBI, TUIOIIA/Ib OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPsMOIt pu3Mel. [Lnomaas 60KOBOM MOBEPXHOCTH U




IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 06BEMe. OOBEM UpaMuIbl, IPU3MBI

7.7

[TomoOHbie Tena B mpoctpaHcTBe. COOTHOIICHUSI MEXIY TUIOIAASIMUA TTOBEPXHOCTEH,
00BEMaMHU IO JOOHBIX TENT

11 KVIACC

Kox
6

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

6.1

Hunuaapudeckas MoBEpXHOCTh, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBEPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUsA H OOKOBasg MMOBEPXHOCTD,
o0Opasyroias 1 0Ch, TUIONIAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEPIINHA
KOHHYECKOM ToBepXHOCTH. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yrolas U OcCh,
Iomaas OOKOBOW M TMOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasyromue u
BbICOTa, OCHOBAHHUA U OoKoBas IMMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdephl. B3anmHuoe
pacnojio’keHue cepbl U IUIOCKOCTH, KacaTesibHas IUIOCKOCTh K cdepe, Miomaib

cepbl

6.4

N300paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KomMOunarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAs] B MHOTOI'PaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6nEme. OcHoBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIPHOTO TapajuieNienunena u cieAcTBus u3 He€. O0bEM HWITMHIpA, KOHYCA.
O0bEM 11apa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpaHcTBe. COOTHOMICHUS MEX Y TUIOMIAASIMH TIOBEPXHOCTEH,
00BpéMamMHu ITOJOOHBIX TET

6.8

Ceuennsi nmiMHapa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUCHHUs [1apa

6.9

Bektop Ha miockocth W B mnpocTpaHcTBe. ClOKEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOXeHUEe BeKTOpa Ha uucio. PaznoxeHue BekTopa 1mo TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapannenenunena. Pemenue 3agad, cBSI3aHHBIX C IPUMEHEHUEM
MpaBuI ACUCTBUI C BEKTOpaMH

6.10

HpﬂMOYFOJ’ILHaﬂ CUCTCMAa KOOpJIHWHAT B IIPOCTPAHCTBEC. KOOpI[I/IHaTBI BCKTOpaA.
HpOCTCﬁHIHG 3alauu B KOOpAWHATAaXx. VYron MCKAY BCKTOpaMH. CKaJ'IHpHOG
MPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY HNpAMbIMU W IIJNIOCKOCTSAMMU.
KOOpI[I/IHaTHO—BeKTOpHI:Jﬁ MCTOI ITPU PCIICHNUU I'COMCTPUICCKHUX 3alaY




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMBbI cpeHero oo1ero
TpeOOBaHuUs o0pa3oBaHusi

Bnagenue MeromaMu JOKa3aTeNbCTB, AITOPUTMAMHU PpELICHUS 3a/ay;
yMeHue (GOpMyNIHpOBaTh W ONEPHPOBATH NOHATHIMH: OIpEACITICHHUE,
aKCHMOMa, Teopema, CIEICTBHE, CBOMCTBO, IPHU3HAK, [0KAa3aTeNIbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh MX; YMEHHE (HOPMYJINPOBAThH
o0paTHO€ M MPOTUBOINOJIOKHOE YTBEPXKJEHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKONW WHJIYKIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHUS IPU PELICHUH 33]a4, OLEHUBATh
1 JIOTHUYECKYI0  TPABWIBHOCTb  PACCyXICHUH; YMEHHE  OIEPHUpPOBATH
MOHATUSIMH: MHOKECTBO, IMOJMHOKECTBO, OIEpalMi HaJ MHOKECTBAMU;
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar  Ais
OTIMCAaHUs pealbHBbIX MPOIECCOB U SIBJICHUN W IpPU PELIEHUU 33/a4, B TOM
YHCclie U3 JIPYruX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, MUK, Tpad Ha MIIOCKOCTH;, YMEHHE 337aBaTh
U ONMCHIBATH Ipadbl pa3IMYHBIMU CIIOCOOaMU; HCIIONIb30BaTh rpadpl MpH
pEILICHNH 33134

YMeHne omepupoBaTh TMOHSATHUSAMH: HATYpaJbHOE YHCIIO, IIEJI0€ YHCIIO,
CTENEeHb C IEJIBIM MOoKa3aTejeM, KOPeHb HAaTypaJbHOW CTETIEHHU, CTETICHD C
palMoHaIBHBIM TIOKa3aTesieM, CTENEHb C JCUCTBUTEIBHBIM IMOKa3aTelIeM,
jgorapuM dYHCIIA, CHHYC, KOCHMHYC M TaHT€HC IPOM3BOJHHOTO 4YHCIA,
OCTaTOK 10 MOJIYJI0, PalMOHAIBHOE YHCIIO, WPPAMOHATLHOE YHUCIIO,
MHOECTBAa HATYPaJIbHBIX, IIEIbIX, PAIMOHAIBHBIX, JICHCTBUTEIBHBIX
YHUCEN, yMEHUE UCIIOIb30BaTh MIPU3HAKK JICIMMOCTH, HAUMEHBIIINN 0OITH
JIENIUTENIb W HauMeHbllee oOIiee KpaTHoe, auroput™ EBkimuma mpu
pelIeHn 3a7a4; 3HAKOMCTBO C PAa3IMYHBIMU TO3UIIMOHHBIMH CHCTEMaMH
CYMCJICHHSI; YMEHHE BBITIOJIHATH BBIYMCICHUE 3HAUCHUH B MPeoOpa3oBaHuUs
BBIPQXCHUN CO CTENEHsAMU W Jorapudmamu, mpeoOpa3oBaHHs APOOHO-
2 pallOHANbHBIX ~ BBIPOKEHUH; YMEHHE  ONEpPUpPOBaTH  MOHSATHUSMHU:
MOCJICIOBATEILHOCTh, apu(METHUECKasl MPOTPECCUs, TeoMETpUYeCKas
nporpeccusi, OECKOHEYHO yObIBaloOIIas TeoMEeTpUYecKas MpOrpeccus;
YMEHHME 3a/1aBaTh IIOCJIEJJIOBATEIbHOCTH, B TOM UYHCJIE€ C MOMOIIbIO
PEKYPPEHTHBIX (QOpMYN; YMEHUE ONEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIGKCHBIE 4YHCIA, MOIYJIb M apryMeHT
KOMIUIGKCHOTO  4ucia, (GopMa  3amMcH  KOMIUIGKCHBIX  YHCEl
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
IPOU3BOJIUTH apuPMeTHUYeCKue NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
NPUBOAUTH MIPUMEPHI UCMOJIB30BAHUS KOMIUIEKCHBIX YHCEI;, ONEPUPOBATH
NOHATUSAMU:  MaTpuma 2x2 u  3%3, omnpenenuTellb  MaTpHIbL,
F€OMETPUUECKHUI CMBICIT OTIPEIETUTENS

YMmenue ONCpUPOBATh IMOHATHAMHU: pPALUOHAJIBHBIC, HWPPALIUMOHAIIBHBIC,
3 IIOKa3aTCIIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘lCCKI/IC, TPUTOHOMCTPUYCCKHUC
YpaBHCHHA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHHUC OIICPHUPOBATDH




MOHATUAMM: TOXKIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpPaBHEHUE,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUIIBHOCTb
YpPaBHEHUM, HEPABEHCTB U CHUCTEM; YMEHHE pEIlaTb YpaBHEHUS,
HCpaBCHCTBA MW CHUCTCMbI C IMOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTb
YpaBHCHHA, HCPABCHCTBA W CHCTCMbI C IAapaMCTpOM; IIPUMCHATDH
YpaBHCHHA, HEPABCHCTBA, HUX CHCTCMbI JId PCIICHHUA MATCMATHYCCKUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTe HaAyKU U pealbHOM KU3HU

YMeHue omepupoBaTh HOHATHUSAMH: (QYHKOHSA, YETHOCTH (YHKIUH,
NEePUOMIHOCTh (PYHKIMH, OTPAHWYCHHOCTh (DYHKIMH, MOHOTOHHOCTb
GbyHKIMHU, SKCTpeMyM (DYHKIMH, HanOOJbIIee W HAUMEHbIIEEe 3HAYCHUS
(GyHKIMU Ha TPOMEXKYTKE, HeNpepbIBHAS (DYHKIHS, aCUMITOTHI Tpaduka
GyHKIMHU, TIepBas U BTOpasi MPOW3BOAHAS (DYHKIIMH, T€OMETPHUECKUN H
(¢u3nueckuil CMBICI MPOU3BOAHOM, MepBOOOpa3Has, ONpPEIeIEHHbII
WHTErpai; yMEHUE HaxOOUThb AacCUMNTOTHI Tpaduka (QyHKUUU; yMEHHE
BBIYMCIATh  IPOM3BOAHBIE CYMMBI, IPOU3BEICHMS, YacTHOIO U
KOMIIO3ULIMU (PYHKIMH, HAaXOOUTh ypaBHEHHUE KacaTelbHON K rpaduky
(GYHKIMM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (QYHKIIM;
YMEHHME HCIOJIb30BaTh IPOU3BOJIHYIO JUIsI HCCIEAOBAHUS (DYHKIUH,
HaxXoJUTh HaumOOJbIIME M HAUMEHbIIHE 3HAa4eHUs (YHKIMH; CTPOUTH
rpauky MHOTOYJIEHOB C HCIIOJIb30BAHHMEM afmnapara MaTeMaTH4eCKOIro
aHaJlM3a; NPHUMEHSTHh MPOU3BOAHYIO JUISI HAXOXACHUS HAWIY4IIero
pelleHHusT B TMPHUKIAAHBIX, B TOM YHCIIE€ COLMATbHO-3KOHOMHYECKUX H
(dbu3uYecKuX 3amadax; HaXOIUTh TUIOMIAAN U 00BEMBI (PUTYP C TTOMOIIBIO
UHTErpaja; NPUBOJUTHE HPUMEPbl MaTEMaTU4YECKOIO MOJEIUPOBAHUSA C
noMo1IbIo quddepeHInaaTbHbIX YpaBHECHUH

YMeHne onepupoBaTh NOHATUAMU: Tpaduk GyHKIIMH, oOpaTHas (yHKITUS,
KoMMo3uIus (yHKUMHA, JTuHEHHas (QyHKOMs, KBagpaTH4Has QyHKIUS,
panMoHanbHas (GYHKIUsS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢dbyHKIIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIUH, TOKa3aTelbHAsS W
aorapupmuueckas (yHKIUU; yMEHHE CTPOUTh TpPaPUKH HM3YyIEHHBIX
GbyHKUMA,  BBINOJHATH  TpeoOpa3oBanus  TIpadukoB  (GYHKIUH,
UCIIOJIb30BaTh TpaUKH Ui U3YYCHHS MPOIECCOB M 3aBUCHUMOCTEH, TPU
pelIeHUH 3ajad W3 APYruX Y4eOHBIX NMPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Tpapuku (YHKIMU ISl PEHICHUs YpaBHEHUIA,
HEPaBEHCTB M 3a/la4 C [apaMeTpamu; u300paxaTh Ha KOOPAWHATHOMN
TUIOCKOCTH MHOKECTBA PEIICHUH YPaBHCHUI, HEPABCHCTB U X CUCTEM

YMeHue pemath TEKCTOBBIE 3a/laud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J0JIM M 4YacTH, HA JBWXEHUE, paboTy, CTOMMOCTb TOBapoOB U
yCIyT, HaJloTH, 3a/a4d U3 OOJacTH YIPaBICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABIATH BBIPAKEHMSI, YpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IO YCJIOBMIO 3aJaud, HUCCIENOBaTh IIOJYYEHHOE pELIEHUE U
OLICHUBATh MPaBAONOJAOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJEIUPOBAThH
peajbHbIE CHUTyallud Ha $3bIKE MAaTEeMAaTHUKH; COCTAaBJISATh BbIPAXKEHHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh
IOCTPOEHHbIE  MOJIEIM C  HCIHOJb30BAHWEM  ammapaTa  anreopsl,
UHTEPIPETHPOBATh NOJTYYEHHBIN pe3yabTar

YMmenue ONCpUpPOBAThH TMOHATHAMU: CPCIAHCEC aqu)MeTqucxoe, MCIHaHa,
HauOOJIbIlIee U HaMMCHBIIIEEe 3HAUCHUSA, pasMax, JUCHCPCUA, CTAHAAPTHOC
OTKJIOHCHUC YHCIIOBOI'O Ha60pa; YMCHHUC HU3BJICKATh, MHTCPIIPECTUPOBATH




nH(pOpMAIINIO, TPEACTABICHHYIO B TAaOIHMIIAX, HAa JUarpaMmax, rpadpukax,
OTPaKAIOIIYI0 CBOICTBA pealIbHBIX MPOILECCOB M SBICHUMN; MPEACTABIATD
nHGOpMAIMIO € TOMOUIbIO TabMUI] W JAWMarpamM; HCCJIeIoBaTh
CTaTUCTHYECKHE JaHHBIC, B TOM YHCIIE C IPUMEHEHHEM TIpadUuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; Ipa)UuecKu UCCIEI0BAaTh COBMECTHBIC
HaOIIO/IEHNsI C TOMOIIBIO THAarpaMM pacCeUBaHUs M IMHEWHON perpeccuu

YMeHHne onepupoBaTh IOHATHAMH: CIy4YaWHBIA OIIBIT M CllydalHOe
COOBbITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTb C HCIOJIb30BaHUEM TIpaUueCKUX METOJIOB; NPUMEHSATh
(GopMyNBl CIOKEHHST W YMHOXCHHS BEpOSATHOCTEH, (HopMyiy MOJHOM
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHATOpHBIE (aKTHl U (HOPMYIIBI,
OIICHUBAaTh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHUE OINEepUpOBaTh
MOHATHSMM: CIIydaiiHas BEJIM4YMHA, paCIpeAesieHHe BEpOSTHOCTEM,
MAaTeMaTH4ECKOE OXHUAAHWE, JUCIEpPCUs W CTaHAAPTHOE OTKJIOHEHHE
ClIlydallHOM  BeNMYMHBL, (QYHKIUU paclpeneseHuss U  IUIOTHOCTU
PaBHOMEPHOTO, MOKA3aTeIbHOIO0 U HOPMAJIBHOTO PACIpPEICIICHUN; YMEHUE
HCIIOJIb30BATh CBOMCTBA U3YYEHHBIX PACIPENCIICHUN U1 pEeICHUs 3a/1ad;
3HAKOMCTBO C TMOHSTHUSMU: 3aKOH OOJIBIINX YMCEN, METOIbl BHIOOPOYHBIX
HCCIEAOBAaHUN; YMEHUE MPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA
OONBIIMX YHCENl B MPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
ONEPUPOBATh NMOHATHUSAMHU: COUYETAHHE, NMEPECTAHOBKA, YUCJIO COYETAHUU,
YHUCIIO  MepecTaHoBOK; OuHOM  HblOTOHA; yMEeHHE  NPUMEHSTh
KOMOMHATOpHbIE (PAKTBHI U PACCYXACHUS JJIS pelIeHMs 3ajay; OLEHUBATh
BEPOATHOCTH PEAIbHBIX COOBITUI; COCTABIATH BEPOATHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH MOJTYYCHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUM yroJl, IBYrpaHHbIN
yroJ, TPEXTPaHHBIM YTroj, CKpelMBaloluecs MpsaMble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HpSIMBIMU,
yroal MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUE MEXJy IJIOCKOCTSIMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/a4 U3y4deHHbIe (DAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB OKpPY)KAIOIIET0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TOMOIIbI0 TEOMETPUYECKHX NOHATUA U BEJIUYUH, pPElIaTh
CBSI3aHHbBIC C HUMHU IIPAKTHUYECKUE 33141
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YMeHue omnepupoBaTh MOHATHUSAMU: IUOWAAL (UTYPBI, 00BEM QUTYpHL,
MHOTOI'PAaHHHUK, TPaBWIbHBIA MHOTOTPAaHHUK, CEUYCHHE MHOTOTI'PAHHHKA,
KyO, mMmapaijenenumnes, Opu3Ma, Oupamuia, (Gurypa M MOBEPXHOCTD
BpallleHus, [WIMHAP, KOHYyC, miap, cdepa, miomanb cdepsl, MIOMAIb
MOBEPXHOCTU MUPAMHJBI, MPU3MBI, KOHYCa, MMJIMHIpA, O00bEM KyOa,
IPSIMOYTOJIBHOTO ~TMapajuleNienunena, MUPaMUIbl, TMPU3MBI, TUIUHAPA,
KOHycCa, Iapa, pa3BEpTKa MOBEPXHOCTH, CEUYECHMs] KOHyca M ILWIMHJpA,
napajjiebHble OCH WJIM OCHOBAHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromqasicss cdepbl, IUIMHIAPA, KOHyCa; YMEHHE CTPOUTHh CEUYeHUE
MHOTOTPaHHHUKA, M300pa)KaTh MHOTOTPAHHUKH, (QUTYPHl U TOBEPXHOCTHU
BpalEHUs, UX CEYEHHUs, B TOM YHCII€ C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE TPHUMEHSTHh CBOMCTBA T€OMETPUUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynupoBaTh OMpEeNIeHUs] N3y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3HI O
CBOMCTBaX M TMpHU3HAKAX T'E€OMETPUYECKHX (uryp, 0OOCHOBBIBATH WU




ONpoOBEpraTh HX; YyMEHHE MPOBOAUTH Kilaccuukanuioo ¢uryp 1o
pa3UYHBIM pPU3HAKAM, BBINOJIHATH HEOOXOJUMBIE JIOTIOTHUTEIIBHBIC
MOCTPOCHHUS
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YMeHue omnepupoBaTh HOHATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieNbHBIA TEePEeHOC, CUMMETPHs Ha IJIOCKOCTH M B MPOCTPAHCTBE,
IIOBOPOT, TpeoOpazoBaHWe M0a00MsA, MONOOHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHBIE W MOAOOHBIE (UTYpPHI, B TOM YHCIE B IPUPOIE,
UCKYCCTBE, apXUTEKTYPE; UCIOIB30BATh T€OMETPUIECKAE OTHOIICHUS MPH
pelIeHN: 3a/ad; HaXOAWTh TEOMETPHUYECKHE BEIMYMHBI (JIJIMHA, YTOJ,
Iomaab, 00bEM) IpU PEIICHNH 3a/1a4 U3 JIPYTUX YUYEOHBIX MPEIMETOB U
U3 pealbHON KM3HHM, YMEHHE BBIUYUCIATH T'€OMETPHUECKUE BEIUYHHEI
(mmmHA, yroy, mioOmagb, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIOJIB3YS
M3yYeHHbIE (OPMYIIBI M METOJBI, B TOM YHCIIE: IUIONIAJh MOBEPXHOCTH
MUpaMUJbl, MPU3MBI, KOHYyca, LMIMHJIpPA, IJIOWanb cepbl; 00bEM Kyoa,
MPSIMOYTOJIFHOTO ~ TapaJuleNieNuIea, NHPAMUIbBI, TPH3MBI, [WIMHAPA,
KOHYcCa, I1apa; yMEHHE HaX0UTh OTHOIIIEHHE 00BbEMOB TT0I00HBIX (Uryp
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YMeHne onepupoBaTh MOHATHIMH: MPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOpP, KOOPAWHATHI TOYKH, KOOPIUHATHI BEKTOpA, CYyMMa BEKTODOB,
MPOU3BEJICHNE BEKTOpa Ha YHCJIO, pa3joKEHHWEe BEKTopa Mo Oa3ucy,
CKaIIPHOE TPOW3BENICHHE, BEKTOPHOE TIPOM3BEICHHUE, YroJl MEXIy
BEKTOPaMH; YMEHHE HCIIOJIbh30BATh BEKTOPHBIM M KOOPIWHATHBIA METO]
JUTSL PEIICHUSI TeOMETPHUECKUX 331a4 M 3324 APYTUX YIeOHBIX ITPEIMETOB
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YMeHne BeIOMpATh TOAXOASIINNA METOJT IJIsl PEIICHUS 3a/Ia4M; TOHUMaHHe
3HAYUMOCTH MaTEeMaTHKUd B M3YyYECHUH TMPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHUW; yMEHHE pAaCIO3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MaTEMaTHUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MAaTEMaTUYECKON HAYKU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensie yncina. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
' OECKOHEYHBIC MTEPHOIMICCKHUE POOH
13 ApudpmeTnueckuii KOPCHE HaTypaJIbHO# cTemeHu. JlelicTBusi ¢ apupMeTHdecKuMU
KOPHSIMH HATYpaJIbHOW CTETeHU
1.4 Crenens ¢ 1enbpIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
CTENEHU
15 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTAHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTnyHblie U HaTypajIbHbIE JOrapu(MbI
JeiictButenbHple  4ucia. ApudmeTrndeckue omepanuud ¢ JeHCTBUTEITbHBIMU
1.7 yuciaamu. [IpuGmmkEHHBIC BRIUUCIECHNUS, IPABIIIA OKPYTIICHUS, TPUKUJIKA U OLIEHKA
pe3ynbTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BhIpaKEHUN
1.9 KomnuiekcHeie uncna
2 YpaBHEHUS] 1 HEPABEHCTBA
2.1 Ienpie 1 npoOHO-paITMOHATILHBIC YPaBHEHHUS
2.2 HppanunonanbHble ypaBHEHUS
2.3 TpuroHomeTpudyeckre ypaBHEHUS
2.4 [Toka3zarenpHbIC U JIOTapU(DMHUUESCKIE YPABHEHUS
2.5 Lenble 1 ApoOHO-paIOHATbHbIE HEPABEHCTBA
2.6 HppanunonanbHbie HEPAaBEHCTBA
2.7 [Toka3zaTenbHbIC U JTOTapU(DMHUICCKIE HEPABEHCTBA
2.8 TpuroHomeTpuyeckre HEpaBEHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
2.10 YpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C IapamMeTpaMu
2.11 Martpuiia CucTeMbl JIMHEWHBIX YpaBHEHUN. OnpeaesuTenb MaTpUllbl
3 OyHKIMH U TpadUKH
31 OyHKIMS, (:}1000651 3a7aHus ¢bynkuuu. 'padux dynkuuu. B3aumuo oOparHbie
¢byukiun. Yeraople u Heu€tHble dyHkuuu. [lepuonunyeckue QyHkumm
Ob6nacTh ompeneneHuss W MHOXKECTBO 3HadeHud QyHkuuu. Hymum dyHkoum.
39 [IpoMexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
MakcumMymbl U MUHUMYMBI (GyHKIUU. Haubonbliee M HanMeHbllee 3HAUYCHUE
(GYHKIIMH Ha TPOMEKYTKE
33 Crenennas ¢GyHKIMS C HaTypaldbHBIM W IENbIM MOKazarteneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHS n-0¥ CTENEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 ITokaszarenpHas u norapudmuueckas QyHKIINN, KX CBOMCTBA U TpadUKU
3.6 Touku paspeBa. AcumnTtotel rpadukoB  ¢yHkmmii. CoiicTBa  (GYHKIHA,




HENIPEPBIBHBIX HA OTPE3Ke

3.7 [TocnenoBaTeabHOCTH, COCOOBI 33aHHUs IOCIEI0BATEIBHOCTEN
3.8 Apudmernueckas ¥ reoMeTpudecKas nporpeccur. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana maTemaTndeckoro aHanusa
4.1 [TpousBoanas ¢yHkuu. [Ipon3BoaHbIE AIEMEHTAPHBIX (HYHKINH
[IpumeHeHre TPOM3BOAHON K HCCIENOBAHUIO (YHKIMA Ha MOHOTOHHOCTH H
4.2 SKCTpeMyMBbl. HaxoxaeHne HauOoJbIIero ¥ HauMEHBIEro 3HAYeHUS (YHKIUH Ha
OTpE3Ke
4.3 ITepBooOpasnas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHO0xecTBO, orepaluu HajJ MHOKecTBaMu. Jlnarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 I'eomeTpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena ¥ MOBEPXHOCTH BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eomeTpus. 10 -11 kinaccel: yueb. ais o61meo0pa3oBar. opranu3aiuii: 6a30Bblii
u npoduneHelil ypoau / JI.C. Atanacsan, B.®. byry3os, C.b. Kagomies u np. -

22-e u3n. - M.: Ilpocsemenne, 2013
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