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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIeHUWE,  (opMUpyeMoe  MpuU  U3YUYEHUH
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl IIPU PELICHUM 3a]ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHus mporpamMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeAaMeTHoNW obnactu «Maremaruka u
uHpopMaTuKa»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
0o0pa30BaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMAaTHKH.

[IpuoputeTHpIMH 3a7adyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpsIIOIIMMU U YCUIUBAIOUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPA, 3HAHUE IMOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opMupoBaHue  yMeHHMs ~ BJaJ€Thb  OCHOBHBIMHU  MOHSATHUSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEkKax, MOJAECIAX U B PEAIbHOM
MUpPE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIH AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(dopmMupoBaHue yMEHUs BIAJETh METOAAMH JI0OKA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTeNIbHbIE PACCYKICHUS B
XOJI€ pelIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME TMPEACTABICHHS O HEOOXOJIMMOCTHM  JIOKa3aTeJlbCTB  IPHU



000CHOBaHMM MAaTEMATHYECKUX YTBEPKIACHUN U POJIU aKCUOMATUKH B MPOBEICHUU
JEYKTUBHBIX PACCYKIICHU;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUN, KPUTUYHOCTU MBILIJICHUS, HHTEpeca K U3yUYEHUIO TEOMETPUH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaIbHBIX KU3HEHHBIX CHUTYallUSIX U MPU U3YYCHUU APYTUX
y4eOHBIX TIPEAMETOB, TMPOSBJICHUS 3aBUCHUMOCTEHl W  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 xnaccax sBusworcs: «lIpsiMble HW  MIOCKOCTH B  NPOCTPAHCTBER,
«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, OTHOCHTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM Yy9€OHOr0 Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelensieTcss He  TOJbKO  TI0
coJiep KaTesIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM OCBOoeHUs DenepanbHO paboueit
IPOrpaMMbl, pPACTPEEIEHHBIM MO TojJaM OO0Y4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHUHITUITHAILHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiuch HEOJHOKPATHO. OJTO  TMO3BOJIAET OPraHU30BaTh  OBJAJICHHE
r€OMETPUYECCKUMU MOHSATUSIMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATEIBHO, C
cOOJII0/IEHNEM TIPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00YyYalOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, 00pa3yst NpOYHbIE MHO>KECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qus  guddepeHnnanuu  O0ydeHHUs,  MOCTPOSHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEBHBIX MporpamMMm, o0OecneunuTh yriayOn€HHoe
U3y4YeHHE TEOMETPHH KaK COCTABJISIONEH yaeOHoTo mpenmera «MaTemaTikay;

MOATOTOBUTH OOYYAIOIIUXCA K MPOJOKEHUIO HU3YUYEHUS MATEMaTHKU C
yaéToM BBIOOpa Oyaymiel mpodeccuu, odecrednBasi MPEEMCTBEHHOCTh MEXIY
o0uM 1 podeccrHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJNI0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

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

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

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

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

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

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

MHoOrorpaHHuKH

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



[IpaBWIbHAs IHWpPAaMUIA, [IpaBUJIbHAsA TPEYrolibHAas IHUpAaMUIa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOTPAaHHUKAaX: 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 MMOBEPXHOCTH M IOBEPXHOCTH NPABWIBHOW MNHUpaMUIbI,
Teopema O IUIOIIAAN YCEeUEHHOU MTUPAMU/IBI.

CummMmerpuss B TIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  INPABHIBHBIX
MHOTIOrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOMU
IAPAMUBI.

BeKkTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOXXEHHE BEKTOpA Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
IIpaBuiio nmapamienenunena. Teopema O paslIoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpamueHus

[loHATHA: UUIMHAPUYECKAs IOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepudeckass TMOBEPXHOCTb, oOOpasylonue TmoBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha iockocTu. Pa3Béprka munubapa u konyca. Cummetpus chepsl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIMHIPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTO
CerMeHTa.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmucaHHas B
[MWINHAP, OMHCAaHHAs OKojJo unuiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOH B MHOTOIPAaHHHUK WIH TEJO
BpalCHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ yJacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IIIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TMapasuliesibHbIC
OCHOBaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbI MOCTPOEHUS
CEUYECHMI: METOJ CJIe/IOB, METOJ] BHYTPEHHEr0 MPOEKTHUPOBAHUS, METO/]| IMepeHoca
CEeKYILEeH MIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWMCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B npoctpaHcTBe. KoopauHatsl BekTopa. Paznoxxenue BekTopa
no Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPU PEHIEHUH TEeOMETPUUYECKUX
3azay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEGHHWW. Buasl JBWXKEHUH: TapaulelbHBIA TIEpPEHOC,
[IEHTpajbHasd CHUMMETPHS, 3€pKalbHAs CHUMMETpPUS, MOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomobus. [Ipssimas u chepa Ditnepa.



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

JIMUHOCTHBIE PE3YJIbTATHI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYp, SBIICHHM,
mpoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKOM MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHUH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM aclleKTaM Pa3juyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTH4YeCKWe 3HAHHUS B
MHTEpEcax 3I0pOBOTro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE THTAaHHE, COATAHCHUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PETyIsipHAs U3HUECKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHHe:

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0Us, HUHTEpeC K
paznmuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATIbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATLHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa dKOJIOTMYeCKUX MpoOeM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYECKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, IMUIAaHUPOBAHHE IIOCTYNKOB W OLEHKH WX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKH U  OOIIECTBEHHOW  MpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEYECKOW ESTeNIbHOCTH, JTaroB €&
Pa3BUTHUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDPa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHIMBUIYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHSATHIA, OTHONICHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(]UKAIUH,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUNS
B (akrTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW W IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEILICHUsS, BbIOMpaTh Haubojee MOAXOMAUUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbckue 1eicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHe,  Hpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy OOBEKTaAMHU, SIBJICHUSMU, IPOLIECCAMU;

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

IPOrHO3MPOBATH BO3MOXKHOE pAa3BUTHE IIpoliecca, a TaKKe BbBIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WH(GOPMAIMIO PA3TUYHBIX BHJIOB U
dbopm npecTaBICHUS;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO0menmne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yJIbTarT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHapY)KMBATh PAa3jIMYUe M CXOJICTBO TIO3WIIMHA, B KOPPEKTHOW (opme
dbopMyITHpPOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTA, CaMOCTOSITEIBLHO BBIOMpATh (OopMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpEe3EHTAIIMU U OCOOEHHOCTEN ayTUTOPHH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI pEUICHUN C YYETOM HOBOW MH(OpMauu.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIaJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pediIeKkcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEHCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3yIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HaNJCHHBIX OMTNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WU HEJIOCTHKCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHMMAaTh M HCIIOJI30BaTh MPEUMYIIECTBA KOMAHJAHONW W WHIWBHUIYaTbHOU
paboThl TMpU pelIeHHH YYeOHBIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCs, OOCYKIAaTb WpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX GopMmax padoThl (0O0CYXaeHHs, 0OMEH MHEHHH,
«MO3TOBbI€ IITYpPMb» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHSI.



NPEAMETHBIE PE3YJIBTATBI

K konny 10 kiacca o0y4aromuiics HayquTcs:

CBOOOHO OMNEPUPOBATh OCHOBHBIMHU TOHSATUSIMH CTEPEOMETPHUH TPHU
pellleHn 337249 U POBEACHUN MAaTeMaTHYECKUX PACCYXKICHUI;
NPUMEHSATh aKCMOMBI CTEPEOMETPUH W CIEJCTBUS M3 HUX NPU PEHICHUU
TeOMETPUYECKUX 3a]1aY;

KJIacCH(PUIIMPOBATh B3aMMHOE PACIOJIOXKEHUE MPSIMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJIHO  OMNEpPHPOBATh TMOHATHSAMH, CBSI3aHHBIMH C yIJlaMH B
NPOCTPAHCTBE: MEXAY MPSIMBIMA B TPOCTPAHCTBE, MEXAY MPSIMOU H
TUIOCKOCTHIO;

CBOOOIHO OTNEPUPOBATH MOHATHIMH, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOO/IHO pAacIO3HAaBaTh OCHOBHBIC BBl MHOTOTPAaHHHKOB (IIPU3Ma,
nUpaMuIa, NPSMOYTOJIbHBIN Napasuiesenunes, Kyo);

KJIacCHQUIIMPOBATh ~ MHOTOTPAHHWKH,  BbIOMpass  OCHOBaHUSA  JJIs
KJ1accu(puKaIuy;

CBOOOJIHO  OMEpUPOBATH MOHITHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB IJIOCKOCTBIO;

BBITIOJIHATD napasuieiabHOe, LIEHTpaJIbHOE u OpPTOrOHAJIBHOE
IPOEKTUPOBaHUE (UTYp Ha IJIOCKOCTh, BBINOJIHATH M300paxeHus: Guryp
Ha IJIOCKOCTH;

CTPOUTH CEYEHMs] MHOT'OIPAHHUKOB Pa3IU4YHBIMU METOAAMH, BBIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BHUJI CBEPXY, COOKY, CHH3Y;

BBIUUCIIATh  IUJIOLAAM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (MpHU3Ma,
nupaMuzia), FeOMETPUYECKUX Tl ¢ IPUMEHEHUEM (HOpMYyII;

CBOOO/IHO ONEPUPOBATh MOHATUSMU: CUMMETPHS B IIPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHUMMETpPUH, LEHTP, OCh MU IUIOCKOCTb CHUMMETPUU
buryper;

CBOOO/IHO OIEPUPOBATh MOHATHUAMM, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOp/AMHATaM B IPOCTPAHCTBE;

BBITIOJIHATD JEHCTBUS HaJl BEKTOPAMU;

pemiate 3aJayd Ha JOKa3aTelIbCTBO MAaTEMAaTUYECKUX OTHOILIEHUH W
HAXOXJIEHUE TE€OMETPUUYECKUX BEIUYHH, NMPUMEHSIS H3BECTHHIE METOMbI
IpY peUICHUH MaTeMaTHYECKUX 3a/1ay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATH TPOCTEHINNE TMPOTPaMMHBIE CPEACTBA U 3JICKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKUX 3a/1a4;



U3BJIEKaTh, MNpPeoOpa3oBbIBAaTh W HMHTEPIPETHPOBATH HHPOpPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUrypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

IIPUMEHSTh TOJY4YEHHbIE 3HAHWA Ha IIPAKTHUKE: CpPaBHUBAaTh U
AQHAJIM3HUPOBATH PEAIbLHBIE CUTYyallud, NPUMEHATHh U3y4YCHHBIE TMOHATUSA B
opolecce IMOMCKAa  pelIeHHs MaTeMaTH4eCKH  COPMYITUPOBAHHOU
npo0JieMbl, MOJEIMPOBATh pEalbHbIE CUTYallMM Ha $3bIKE T€OMETPHH,
UCCIEN0BATh MTOCTPOCHHBIE MOJIENIN C UCIIOJIB30BAHHUEM TI'€OMETPHUUECKUX
HNOHSATHM W TEOopeM, ammaparta ajareOpbl, pellath MPaKTUYECKUEe 3aJayd,
CBS3aHHBIE C HAXO0KJICHUEM T€OMETPUUECKHUX BEJINYUH;

UMETh TpEeACTaBlIeHUs 00 OCHOBHBIX ATamax pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.

K xoniy 11 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJTHO OIEPUPOBATH IMOHATUSAMHU, CBSI3aHHBIMU C IWIMHAPUICCKOM,
KOHUYECKOH U C(HEepUvYecKOr TOBEPXHOCTSIMHU, OOBSICHITH CIOCOOBI
TIOJTYYCHUS,

OIIepUPOBATh MOHATHUSIMHM, CBSI3aHHBIMHU C TEJIAMH BPAICHUS: IMIHHIPOM,
KOHYCOM, c(hepoii v mapom;

pacmo3HaBaTh Tella BpaileHus (IWIMHIADP, KOHYC, cdepa W map) u
OOBSCHATH CITOCOOBI TIOJIYYCHHSI TEJT BPAIICHUS;

KJIacCU(UIIMPOBATH B3aMMHOE PacIoioKeHUe chephl U MIIOCKOCTH;
BBIYHC/ISATh BEIIMYWUHBI 3JIECMEHTOB MHOTOTPAaHHHMKOB W TEJ BpallCHMS,
00BEMBI M TUIOIIAJM TOBEPXHOCTEH MHOTOI'PAHHHMKOB W TEJl BpAIICHUS,
TCOMETPUUCCKUX TEJI C IPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMH C KOMOHMHAIIMSIMHU TCII
BpalllcHWsI ¥ MHOTOIPAaHHUKOB: MHOTOIPaHHHUK, BIIMCAHHBIH B chepy U
OIMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WU TEJIO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUST MEKTY TUIOMIAAIMK IMTOBEPXHOCTEH U 00BEMaMu
ITOJIOOHBIX TEI;

n300pakaTb H3y4daeMble (UTYpHI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YEPTEeKH U3 PUCYHKOB IMPOCTBIX O0BEMHBIX (UTYpP: BHUI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJI BPAIlICHHUSI;

U3BJICKAaTh, HWHTEPIPETUPOBATh M IPEOoOpa30BBIBATH HHGOPMAIIUIO O
IIPOCTPAHCTBEHHBIX TEOMETPHUCCKUX (urypax, NpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

CBOOOJTHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSITH OTICPAITUN HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPAaBHCHHEM B JICKAPTOBOM CHCTEME KOOPIMHAT;



pelIaTh reOMETPUYECKUE 3a1a4M HA BBIYMCIICHUE YTIIOB MEXAY NPSIMBIMU
U TUIOCKOCTSIMH, BBIYMCICHHE PACCTOSSHUM OT TOYKHA JO IUIOCKOCTH, B
LI€JIOM, HA TPUMEHEHHUE BEKTOPHO-KOOPANHATHOTO METO/Ia IPU PEIIEHNUH;
CBOOOJIHO ONEpPUPOBATh TOHSATUAMH, CBS3AHHBIMU C JBIKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBITIOJIHSITh U300paKEHHSI MHOTOTPAHHMKOB U TeNl BpaIllEHUS TMpHU
NapajuieIbHOM  IEPEHOCE, LEHTPAIBHOM CUMMETPUHU, 3€pKajJbHOMN
CUMMETPHUH, TPU MOBOPOTE BOKPYT MPAMOM, MpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOIPAHHUKOB W TEJI BPAICHUSA: CEUCHUS IUIUHJIpA
(mapanienbHO U MEePHEHANKYISIPHO OCH), CEUeHHs KOHYyca (mapaijieibHbIe
OCHOBAHUIO M TIPOXOJISIINE YePe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BAaTh METOJIBl TOCTPOEHUS CEUEHMI: METOJ CJIEAOB, METOJ
BHYTPEHHET0 MPOCKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKA3bIBATh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh T€OMETPUYECKUE (DAKTHI ISl PEHICHUS] CTEPEOMETPHUUECKUX
3aJa4, MPEANOJIaralllinX HECKOJbKO MIArOB PELICHMS, €CIH YCIOBHS
IPUMEHCHHMS 3aJ1aHbl B SIBHOW U HESABHOU dopme;

peliarh 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOIICHUM U
HAXOXKJICHHE T€OMETPUYECKUX BEITUYHH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUMEHATh  TOJIyYEHHbIE  3HAHUS  HA  NPAKTUKE:  CpPaBHUBATH,
aHaJM3HPOBATH U OLIEHUBATh PEAIbHBIE CUTyallu, IPUMEHATh U3YUEHHBIE
NOHATUSA, TEOPEMBbI, CBOMCTBA B  IMpPOIECCE IMOUCKA  PEIICHUS
MaTEMaTUYeCKH  COPMYIMPOBAHHONW  TPOOJIEMBI,  MOJIEIUPOBATH
peanbHbIE CUTyallUM Ha SI3bIKE T'€OMETPHH, HCCIEI0BAaTh MOCTPOCHHBIE
MOJENH C UCIOJb30BAHUEM TIE€OMETPUUYECKUX TMOHATHH U TEOpEM,
amnmaparta anreOpbl, pelaTh MPAKTUYECKHE 3a/laud, CBSI3aHHbIE C
HaxXO0XJIECHUEM F€OMETPUUYECKUX BEJINYMH;

UMETh MPEICTABICHUS OO0 OCHOBHBIX ATallax pa3BUTUS T'€OMETPUU Kak
COCTaBHOU 4acTH (yHIaMEHTA PAa3BUTHUS TEXHOIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KonunyecTBo yacos DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Konrposmnie o0pa3oBaTe/bHbIE
padoThI pecypebi
1 BBenenue B crepeoMeTpuo 23 1
) B3anMHOe€ pacnosiokeHue NpsiMbIX B 6 |
MIPOCTPAHCTBE
3 HapaJ'IJ'ICJ'II)j-IOCTI) MPSIMBIX U 8
IJIOCKOCTEN B MPOCTPAHCTBE
4 HepneHI[miyns[pHOCTb MPSIMBIX U )5
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYTIBl 1 pacCcTOSTHUS 16 1
6 MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBe 12
g [ToBTOpEHwUe, O606HleHI:Ie 51 5 )
cUCTeMaTH3alus 3HaHUH
OBIIEE KOJIJMYECTBO YACOB I1O 102 6

I[TPOTPAMME




11 KVIACC

KosuuecTBO Yacos DJIeKTPOHHBbIE
No /i HanmeHnoBaHue pa3ae/ioB U TeM C—— (undposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI pecypest
1 AHanuTudeckas reoMeTpus 15 1
) [ToBTOpEHME, O606HI€HI:IC u 15 !
cHCTeMaTH3aIlns 3HAHUI
3 O06bEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24 1
5 [Tnomaau moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBro>xeHust 5 1
. [ToBTOpEHwUE, O606HIGHI:IC u 17 )
cHUCTeMaTH3aIls 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 g

[TPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

KoaundecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThbI

OcHoBHbIE IIpaBUJIa U300paKEHNS HA PUCYHKE
IJIOCKOCTH, MapalJIeNbHbBIX MPSIMBIX (OTPE3KOB),
CEpeINHBl OTPE3Ka

[TonsiTHS cTepeoMeTpun: TOUKa, psAMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE MpaBUiIa
n300pakeHus Ha PUCYHKE IIIOCKOCTH,
MapajuieNbHbIX IPSIMBIX (OTPE3KOB), CEPEIHBI
OTpe3Ka

[TonsTHS: IepeceKarouecs MIOCKOCTH,
nepeceKarouecs npsmas 1 miIoCKOCTh;
MOJIYIPOCTPAHCTBO

[TonsTHS: epecekarouuecs IOCKOCTH,
nepeceKarouecs npsimasi ¥ mIoCKOCTh;
MOJIYIPOCTPAHCTBO

MHororpaHHuKH, H300paKEHUE MPOCTEHIITNX
MIPOCTPAHCTBEHHBIX (PUTYpP, HECYILIECTBYIOIINX
00BEKTOB

MHororpaHHuKH, H300paKEHUE MPOCTEHIITNX
MIPOCTPAHCTBEHHBIX (PUTYpP, HECYILIECTBYIOIINX
00BEKTOB

AXCHUOMEI CTEPCOMETPHHU U IIEPBEIC CIICACTBUSA U3
HHUX

AXCHUOMEI CTEPCOMETPHHU U IIECPBEIC CIICACTBUSA U3
HHUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIC CIICICTBHS U3
Hux. CrtiocoObl 3aJ1aHUs MPSMBIX U TJIOCKOCTEH B
npocTtpancTBe. O003HAUYCHHS IPSIMBIX H
IUVIOCKOCTEH

10

N300parkeHne cedeHmid TMpaMu/Ibl, Ky0a u IPU3MBL,
KOTOpBIE MPOXOJAT yepe3 ux pédpa. M3o0paxenue
nepecevdeHusl MOJTy4eHHBIX TNIOCKOCTEH.
PackpammBanue OCTPOSHHBIX CEUYEHHUI Pa3HBIMU
[[BETaMHU

11

N300paxkeHne ceueHnit MpaMuibl, Kyoa 1 MIPU3MBI,
KOTOpBIE MPOXOJAT yepe3 ux péopa. M3o0paxenue




[IepECEUYCHMS IIOTYYEHHBIX IUIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUM Pa3HBIMU
LBETaMU

12

N3o0pakenue ceueHnit mupaMubl, Kyoa v Ipu3Msl,
KOTOPHBIE MPOXOIAT Yepe3 ux péopa. M3obpaxenue
MepECEUYCHHS TTOJTYICHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOECHHBIX CEYEHUI PA3HBIMU
IBETaMu

13

N3o0pakenue ceueHnit mupaMubl, Kyda v IpU3MBI,
KOTOpBIE MPOXOIAT uepe3 ux péopa. Mzobpaxkenue
MepeceyeHus! MOJyYEHHBIX MJIOCKOCTEN.
PackpamBanme moCTPOSHHBIX CEYCHUN Pa3HBIMH
[[BETAMH

14

Merton cnenoB Ui HOCTPOSHHSI CEYEHUN

15

Merto creoB i MoCTpoeHus ceueHuit. CBoicTBa
MEPECEUECHN M NPSIMBIX U TUIOCKOCTEN

16

Merton cnenoB s moCcTpoeHus ceuennii. CBoiicTBa
MEPECEUECHN M NPSIMBIX U TUIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha p€Opax. Co3aHne BHIHOCHBIX YepTexKel
U 3aIIACh 1IaroB IMOCTPOCHUS

18

[TocTpoenune ceueHuii B mupamMu/ie, Kyoe mo Tpém
TouykaM Ha p&opax. Co3maHne BEIHOCHBIX YePTEKEH
U 3aIKCh IIaroB MOCTPOCHUS

19

[TocTpoenune ceueHuii B mupamMu/ie, Kyoe mo Tpém
ToukaMm Ha péOpax. Co3aHKe BHIHOCHBIX YepTEKeH
1 3aIKCh IIaroB MOCTPOCHUS

20

[TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém
ToukaMm Ha péOpax. Co3naHue BHIHOCHBIX YepTexKe
1 3aIUCh IIaroB MOCTPOCHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema MeHenasl.
PacueTsl B ceueHUsAIX Ha BBIHOCHBIX YEPTEkKaX.
Hcropus pa3BUTHSA ITIAHUMETPUHU U CTEPEOMETPUHU

23

KonTponpHast paboTa "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

BzaumHoe PAaCIOJIOKCHUE MIPAMBIX B IPOCTPAHCTBEC.
CerH_[I/IBaIOH_II/ICCSI MpsMBIC. HpI/I3HaKI/I
CKpCUINMBAIOINUXCA IPAMBIX. HapaHHeJ'IBHBIC




IIPsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CyleCTBOBaHUM U €IUHCTBEHHOCTH
IPSIMOM NapaJIJIEIbHOU TaHHOM IIPSIMOM,
MIPOXOJALICH Yepe3 TOUKY IPOCTPAHCTBA U HE
JeXalen Ha JaHHOU npsiMou. Jlemma o
NIEPECCUECHUH NaPAIIEIBHBIX IPSIMBIX INIOCKOCTHIO

26

[TapamrenpHOCTB TpeX NpsAMBIX. Teopema o TpEx
NapajuIeIbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOIIMXCS MPSAMBIX

27

[TapannensHoe npoektupoBanure. OCHOBHbBIE
CBOMCTBA MapajyIeIbHOTO POEKTUPOBAHNUS.
N300paxkenue pazHbIX GUryp B napamienbHON
MIPOEKIIUU

28

[leHTpanbpHas MpoeKuus. YTOJ C COHAIIPABICHHBIMU
CTOPOHaMH. YTOJ MEXAY NPSIMbIMU

29

3agauu Ha JOKa3aTeabCTBO U UCCIIEA0BAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM PSIMBIX B
MIPOCTPAHCTBE

30

[ToHsTHA: MapaJUIENBHOCTh NPSIMOM U TJIOCKOCTH B
npoctpancTBe. [Ipu3Hak napayienbHOCTH MPSIMON U
mrockocTy. CBOMCTBA MapaJyIETbHOCTH MPSIMOM 1
IIOCKOCTH

31

I'eomeTrpuueckue 3a1aun Ha BEIUYMCIICHUE U
JI0Ka3aTeNIbCTBO, CBS3aHHBIEC C NApaIEIbHOCTHIO
MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOIAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YepTeKe U MapajuieIbHOTO IPpYTron
npsaMoil. Pacuér oTHoIEeHUH

33

[TapannenpHas mpoekuus, IpUMEHEHHE s
MIOCTPOCHHUSI CEYCHHH KyOa U mapasiiesenunesaa.
CpoiicTBa napasuienenuneia u mpu3Mbl

34

HapannenLHLIe IIJIOCKOCTH. HpI/I3HaKI/I
apaJllICJIbHOCTH IBYX IUIOCKOCTEH

35

Teopema 0 mapayIeIbHOCTH U €TUHCTBEHHOCTH
IJIOCKOCTH, MPOXOSIEH Yepe3 TOUKY, He
MIPUHAJUISKALYIO JAHHOM MIIOCKOCTHU U CJIEICTBHS
n3 Heé

36

CpolicTBa napayuIeabHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSMBIX NIEPECEUECHHUS TIPU
IIEPECCYCHNH IBYX NapaJIICIbHBIX IUIOCKOCTEN
TpeThen




CpoiicTBa napayuleabHbIX INIOCKOCTEN: 00 OTpe3Kax
mapaJlJICJIbHBIX ITPAMBIX, 3aKJIFOYEHHBIX MCKAY

37 HapajuieIbHBIMU IUIOCKOCTSIMU; O NIEPECEUEHUN
MPSIMOM € ABYMS NIapaJUIEIbHBIMU IIJIOCKOCTAMU

38 [ToBTopenue: Teopema [udaropa Ha maockoctTu

39 [loBTOpEHUE: TPUTOHOMETPUS IPAMOYIOJIBHOTO
TPEYroJbHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesenuIena

A1 Borunicnenue 1amH 0Tpe3KoB B KyOe U
MPSIMOYTOJIbHOM apajuiesienure e
[IepneHUMKYISIPHOCTD NMPSMOM U TUIOCKOCTH.

42 [Ipu3Hak nepneHauKyISpHOCTH IPSIMOU U
IJI0CKOCTH
[lepneHMKYISIPHOCTD NMPSAMOM U MIJIOCKOCTH.

43 [Ipu3Hak nepneHaAuKyIIPHOCTH IPSIMOM U
MJIOCKOCTH
Teopema o cyiiecTBOBaHUM U €AMHCTBEHHOCTH

44 MPSIMOM, IPOXOIAIIEN Yepe3 TOUKY NIPOCTPAHCTBA U
MEPIEeHIUKYIIPHON K MIIOCKOCTH

45 [InockocTy ¥ NepneHAUKYISPHBIE UM NIPSIMBIC B
MHOTOTPaHHUKAX

46 [InockocTy ¥ NepNEeHAUKYISPHBIE UM NIPSIMBIC B
MHOTOTPaHHUKAX

47 [lepnennukyisap u HaxnoHHas. [loctpoenue
NEPIECHIUKYIIApA U3 TOUYKH Ha IPAMYIO

43 Ilepnennukyisap u HaxnoHHas. [loctpoenue
MEPIECHIUKYIIApA U3 TOUYKH Ha IPAMYIO

49 Teopema o Tpéx neprneHAUKyIsApax (Ipsmas u
oOpatHasi)

50 Teopema o Tpéx neprneHaAnKyspax (mpsaMas u
oOpatHasi)

51 VYTroa MexX Iy CKPEeIMBAOIUMHUCA PSMBIMU

50 [Touck neprneHauKyISspHBIX NPSAMBIX C IIOMOILBIO
MEPIEHIUKYIIPHBIX TNIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE

54 [TocTtpoenue ceuenuit Kyoa, IpuU3Mbl, TPABUIBHOMN
MUpPaMHJIbI C TOMOLIBI0 OPTOTOHAIBEHOM NMPOEKINH

55 IToctpoenue ceuenuit Kyoa, Ipu3Mbl, TPABUIbHOMN

nrupaMuabl € IOMOIIBRO OpTOFOHaHBHOﬁ IMPOCKIUN




56

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
miockoctu. [lnockoctu cummeTpuii B
MHOTOTPaHHUKAX

57

[Ipu3Hak nepnesauKyJIIspHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU

58

[IpaBuiibHBIE MHOTOTpaHHUKU. Pacdy€r paccrosHui
OT TOYKH JI0 IUIOCKOCTH

59

[IpaBuiibHBIE MHOTOTpAaHHUKU. Pacy€r paccrosHui
OT TOYKH JI0 TUIOCKOCTH

60

CriocoObl ONYCTUTH NEPIEHANKYISPBI: CUMMETPHS,
CIABUT TOYKH I10 MApaJIEIBbHON NMPSIMON

61

CnBur 1o HenmapayIeIbHOU MPSMOMN, N3MEHEHHE
paccTostHui

62

KonTponsHas pabora "B3aumHoe pacnosioxeHue
MPSIMBIX U IJIOCKOCTEN B IPOCTpaHCTBE"

63

HOBTOpeHI/IeZ Yroja Mexay npsaMbIMH Ha IIJIOCKOCTH,
TPUTOHOMETPHUA B IMIPOU3BOJIEHOM TPEYT'OJIBHUKE,
TeopeMa KOCHHYCOB

64

[ToBTOpEHME: YroJI MEXKTY CKPEIIUBAIOIITUMUCS
MPSIMBIMHU B TIPOCTPAHCTBE

65

reOMeTpI/ILIeCKI/Ie MCTOABI BEIYHCIICHHUS yIjla MEXOY
IIpsAMBIMHA B MHOT'OI'PaHHUKAX

66

JByrpanHubiii yroj. CBOMCTBO JIMHEMHBIX YTJIOB
JBYTPAHHOTO yIiia

67

[Tepnenaukynspablie mIockocTi. CBOMCTBA
B3aMMHO MEPIECHIUKYISIPHBIX MTOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH MIOCKOCTEH;
TeopeMa O MPSAMOU NepecedeHusl IByX MI0CKOCTEeN
MEPIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpsiMoyrombpHbII Napajuienenumnen; Kyo;
U3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO
napasiesenumnesa

70

TeopeMa 0 JUaroHaJi npsAamMoyroJibHOTO
ImapajiCaCimIicia u CJICACTBUC U3 Heé

71

CTepeOMeTpI/ILIeCKI/Ie " IPUKJIAAHBIC 3a1a4U,
CBA3aHHBIC CO B3aUMHBIM PACIIOJIOKCHUCM IIPAMBIX
" IIIIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUBAOIINCCS TIPSAMBIC,
HapaJisICJIbHBIC TIJIIOCKOCTU B CTAHAAPTHBIX
MHOT'OrpaHHUKaxX




[Tapa mapaymenpHbBIX IJIOCKOCTEN Ha
CKPCUIMBAIOIHUXCA MPAMBIX, PACCTOAHUC MCIKAY

73 CKPEILMBAIOIIUMHUCS MIPSIMBIMU B ITPOCTHIX !
CUTYaLUIX

74 PaccTostHue OT TOUKH 10 MJIOCKOCTHU, PACCTOSIHUE OT |
HPSIMOM 10 IIJIOCKOCTH
Beruncnenue paccTosHuN MEX Ty

75 CKPEILMBAIOIUMHUCS IPSIMBIMU C TIOMOILBIO 1
MEPIEeHIUKYJIIPHOM MIIOCKOCTH
TpéxrpanHblil yroJy, HEPABEHCTBA ISl TPEXTPAHHBIX

76 yrioB. Teopema [Tudaropa, TeopemMbl KOCUHYCOB U 1
CHUHYCOB JUJIs TPEXTPAHHOTO yria

77 OnemMeHTHl chepuyecKoil FeOMETPUH: |
reoJIe3nYecKue JIMHUU Ha 3emiie

78 Kontponsnas padota "Yrisl u pacctosaus" 1

79 Cucremartuzanus 3HaHUK "MHOTOTPaHHUK U €70 1
JJIEMEHTHI"

80 [Inpamua. Bunel nupamua. [IpaBuneHas nupamuaa 1

21 [Ipusma. IIpssmas u HaKJIOHHAS IPU3MBI. 1
[IpaBunpHas npusma

2 [Ipsimoit mapaienenumnen, npsMOYroJbHbINA |
napajuienenumnes, Kyo

83 Brinykisie MHOTOrpanHuku. Teopema Ditnepa 1

24 Brinyknbsie MHOTOrpanHukd. Teopema Dinepa. |
[IpaBunibHBIE ¥ TOJTYNIPABUIIBHBIE MHOTOIPAHHUKHU

85 KontponbHas padora "MHuororpanHuky" 1

86 [TonsiTue BekTOpa Ha MJIOCKOCTH U B IPOCTPAHCTBE 1

87 CyMMma BEKTOpPOB 1

88 Pa3HocTh BEKTOPOB 1

89 [IpaBuno napauienenunena 1

90 YMHOKEHUE BEKTOPA HA YUCIIO 1

01 Paznoxxenue Bekropa o 6azucy Tpéx BEKTOPOB, HE |
JIeXKaIIMX B OJJHOM INIOCKOCTH

92 CkansipHO€ pOU3BEICHUE 1

93 Brruncnenue yria Mexay BEKTOpaMu B |
IIPOCTPAHCTBE

94 [Ipocreiimme 3anaun ¢ BEKTOpaMu 1

95 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1

96 IIpocreiimme 3anaun ¢ BEKTOpaMH 1




97 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1
98 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
99 O06o01IeHne 1 cucTeMaTu3alus 3HaHu ! 1
100 NroroBas koHTpoOJIbHAS paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O06o01IeHne U cuCTeMaTH3alus 3HaHU ! 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoaundecTBO 9acoB

Ne n/m Tema ypoka KonTposabHbie
Bceero
padoThI

| [ToBTopenue temsl "KoopauHarsl BekTopa Ha |
IIJIOCKOCTH M B TIpOCTpaHCTBE"

) [ToBTOpenue Temsl "CrasipHOE TPOU3BEICHUE |
BEKTOpOB"

3 [ToBTOpeHue Tembl "Bhryucienue yria Mexmy |
BEKTOPaMH B IIPOCTpaHCTBE"

4 [ToBTOpeHue Tembl "YpaBHEHHE TPSIMOTA, |
MpoXoIs1Ieil uepes 1Be TOuku"

5 VYpaBHeHHE IIOCKOCTH, HOPMaJjb, ypaBHEHUE |
IJIOCKOCTH B OTPE3Kax

6 VYpaBHEHHE IIOCKOCTH, HOPMaJlb, ypaBHEHUE :
TJIOCKOCTH B OTPE3Kax

7 BektopHoe npounsBeneHne 1

g JInneliHbIE HEPABEHCTBA, JIMHEWHOE 1
[IPOrPaMMHUPOBAHUE

9 JIuHeitHbIe HEpaBEHCTBA, JIMHEMHOE |
[IPOrPaMMHUPOBAHUE

10 AHaIUTUYECKHE METObI pAcUYETa Yriia MEeXIy |
MPSIMBIMU B MHOTOI'PaHHUKAX

1 AHaIUTUYECKUE METObI pacUy€Ta yriia MexIy |
IIJIOCKOCTSIMA B MHOTOTpaHHUKAX

12 ®opmyIa pacCTOSIHUA OT TOYKH JI0 TUIOCKOCTHU B |
KOOpAMHATAX

13 HaxosxieHne paccTosTHUM OT TOUKH J0 IIJIOCKOCTH B |
KyOe

14 HaxosxieHue paccTosiHUM OT TOUKH J0 MIJIOCKOCTH B |
MPaBUJILHON NTUpaMUe

15 KontponbHas padoTa "AHaauTHYECKas TeoOMETpHs" 1 1

16 CeueHrs MHOTOTPAHHUKOB: CTaHAAPTHBIE |
MHOTOTpaHHUKH

17 CeueHunss MHOTOTPAaHHUKOB: METO/]T CJIE/I0B 1

13 CeueHns MHOTOTPAHHUKOB: CTaHAAPTHBIE |
MJIOCKOCTH, MIEPECEUEHUS MPSAMBIX U MJIOCKOCTEHN

19 [TapannenpHble TpsIMbIE U MJIOCKOCTH: |

apalJICJIbHBIC CCYCHUA




[TapannensHble IPsIMbIE U MJIOCKOCTH: PACUET

20 .
OTHOIICHHIA

o1 [TapannenbHble TPsIMbIE U MJIOCKOCTH: YIJIBI MEXKITY
CKPEIIHUBAOIIUMHUCS TTPSIMBIMU
[TepnieHIUKYIApHBIC IPSMBIC U TUIOCKOCTH:

” CTaH/IapPTHBIE TIAPbI MEPIICH UK YISIPHBIX
IJIOCKOCTEH W MPSMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

3 [lepnienqukynsipHbIE TIPSMBIE U TUIOCKOCTH: TeOpeMa
0 TpeX MEePIEeHINKYIIpax

24 [TepieHIUKYIIIPHBIC TPSMBIC U TUIOCKOCTH:
BBIYHCIICHUS JITTHH B MHOTOT'PaHHUKAX

’5 [ToBTOpEHME: MO MHOTOYT'OJIbHUKOB,
(hopMyIIBI 1715 TUIOMIAIEH, COOOpaKeHUsI 10100

26 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIbHUKOB,
(hopMyITBI IS TUTOMIAIEH, COOOpaKEHUSI 110100

7 [ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
(hopMyITBI 1715 TUIOMIAIEH, COOOpaKEHUSI 10100
[lnomany ceyeHnii MHOTOrPaHHUKOB: TUIOIAAN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKECHUS
nonoous
[nomany ceyeHnii MHOTOTPAaHHUKOB: TUIONIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpakeHUs
nonoous

30 Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOIPAaHHUKOB"

31 0O06bEM Tema. OOBEM TPAMOYTOJIBHOTO
napajuiesienuneaa

0 3amauu 00 yaBoeHUH Kyba, 0 KBajpaType Kyoa; o
TPUCEKIINH yTiia

13 CrepeoMeTpHrueckue 3a/1auu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO MapajuieNienunena

14 [Ipuknanueie 3a1a4u, CBsI3aHHBIC C BEIYUCICHUEM
00BEMa MPSAMOYTOJIBHOTO Mapaljiesenuneaa

35 O0BEM npsAMOi IPU3MBI

36 CrepeoMeTpuiecKue 3a/1auu, CB3aHHBIE C
BBIYHCIIEHUEM 00BbEMOB IPSIMON TIPU3MBI

37 [Ipuknanueie 3ana4n, CBsI3aHHBIE C 00BEMOM
MIPSAMOM IIPU3MBI

38 Brruncnenue 00bEMOB TN ¢ TOMOIIBIO




onpenenéHHoro uuTerpaita. O0bEM HaKIOHHON
IIPU3MBI

Brruucienue 00bEMOB TEN ¢ HOMOILBIO

39 onpenenéHHoro uuTerpaiga. O0bEM nupamu bl

40 ®opmyna o6bpéMa pamuabl. OTHOIIEHHE 00BEMOB
MUpaMuUz ¢ OOIIUM YIIIOM

A1 ®opmyna o6bpéMa pamuabl. OTHOIIEHHE 00BEMOB
MUpaMuUz ¢ OOIIUM YIIIOM

4 CrepeoMeTpHruecKUe 3a/1a4l, CBSI3aHHBIE C
00bEMaMU HAKJIIOHHOM MTPU3MBI

43 CrepeoMeTpHUecKUe 3a/1a4l, CBS3aHHbIE C
00BbEMaMU TTUPAMHUIBI

44 [Ipuknanueie 3anaun no teme "OOBEMBI TEN",
CBsI3aHHbIE C 00bEMOM HAKIIOHHOW MPU3MBI

45 [Ipuknanueie 3anaun no teme "OOBEMBI TEN",
CBSI3aHHBIE C 00BEMOM TTUPAMUIBI

46 [Ipumenenne 06bEMOB. Briuncienne paccTosiHUS
JI0 TIJIOCKOCTH

47 KonTponsnas pabora "O6béM MHOTOTpaHHUKA"

43 [unuHapudeckas IOBEPXHOCTh, 00pa3yrolue
LHWIMHAPUYECKOHN TOBEPXHOCTH

49 Huwmunap. psimoit kpyroBoit munusap. [lnomans
MOBEPXHOCTHU IMJIMHAPA

50 Konnueckas moBepxHocTh, 00Opasyromue
KOHHYECKOU nmoBepxHOoCcTH. KoHnyc

51 CedeHue KOHyca MIOCKOCTBIO, MapajuIeIbHON
IJIOCKOCTU OCHOBAHUS

50 VYceu€nnsiii konyc. M300paxeHne KOHyCOB U
YCEYEHHBIX KOHYCOB

53 [Tnomaas OOKOBOM MOBEPXHOCTH U TOJIHOM
MIOBEPXHOCTU KOHYCa

54 [Tnomaas OOKOBOM MOBEPXHOCTH U TOJTHOM
MIOBEPXHOCTU KOHYCa
CrepeomeTpHuuecKHe 3a/1auu Ha JOKa3aTelbCTBO U

55 BBIYHCIIEHUE, IOCTPOCHUEM CEYEHUH LUIMHIPA,
KOHYyca
CrepeoMeTpHrueckre 3aJaui Ha JOKa3aTeIbCTBO U

56 BBIYMCIIEHUE, IOCTPOCHUEM CEYEHUH IUINHIPA,
KOHyca

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C LIWINHAPOM




58

HpI/IK.HaI[HBIe 3aaa4u, CBA3aHHBIC C HUIUHAPOM

59 Cdepa u map
[epeceuenue cepbl U mapa ¢ IIOCKOCTHIO.

60 Kacanwue mapa u cdepsl miockoctso. Bua u
n300pakeHue mapa
[epeceuenwue cepbl 1 mapa ¢ IIOCKOCTHIO.

61 Kacanwue mapa u cdepsl mockoctso. Bug
n300pakeHue mapa

62 VYpasuenune chepsl. [Tnomans chepsl u e€ gacre

63 Cummetpus cdepsl 1 mapa
CrepeoMeTpHrueckue 3a/1aui Ha JJOKa3aTeIbCTBO U

64 BBIYMCIIEHUE, CBSI3aHHBIE CO C(Eepoii U 1IapoM,
MMOCTPOCHUEM MX CEYCHHH TIOCKOCTHIO
CrepeoMeTpHrueckue 3a/1aui Ha JJOKa3aTeIbCTBO U

65 BBIYMCIIEHUE, CBSI3aHHBIE CO C(epoii U apoM,
MMOCTPOCHUEM MX CEYCHHH TUIOCKOCTHIO

66 [Ipuknagaeie 3a1a9n, CBsI3aHHbBIE CO chepoit u
apom

67 [ToBTOpEHUE: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAAPTHBIE TIO100Us

68 Pa3znnunble koMOMHALIMY TeJT BpallleHUs U
MHOTOTPaHHUKOB

69 3agaun no Teme ""Tena u MOBEpXHOCTH BpalleHUs "

70 3agaun no Teme ""Tena u TOBEPXHOCTH BpallleHUs "

71 KonTtponbHas padoTa "Tena 1 mOBEpXHOCTH
BpaieHus"

7 O6beM uuHApa. Teopema 06 00bEME TPSIMOTO
UWIHHIpA

73 Boruncnenue 00bEMOB TN ¢ TOMOUIBIO
onpenenénHoro uurerpaita. O0bEM KoHyca

74 [Tnomaau 60KOBOM U MOJTHON MOBEPXHOCTH KOHYCA

75 CrepeoMeTpHUecKUe 3a/1a4l, CBS3aHHbIE C
BBIYHCIICHUEM 00bEMOB IWIMHPA, KOHYCA

76 [Ipuknagaeie 3agaun mo Teme "OOBbEMBI U TIIOMIATH
noBepxHocren ten"
O06bém mapa u maposoro cekropa. Teopema 06
o0néme mapa. [Tnomane chepsr.

77 CrepeoMeTpHUeCKUe 3a/1a41, CBSI3aHHBIE C

BBIUHCIICHUEM 00BEMOB [apa, mapoBOro CCrMmeHTa
" MIapoBOro CEKTOpa




78

[Mpuknanaeie 3anaun mo Teme "OO0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM IIIapa U IIOUIAIBIO CEPHI.
COOTHOIICHUST MEXTy TUIOMIAIIMH IOBEPXHOCTEH U
00BEMaMu IOJJOOHBIX TEI

79

[TonoOHsIe Tena B npocTpancTse. M3meHnenne
o0wéma nipu otobun. CTepeoMeTpudIecKue 3a1auu,
CBSI3aHHBIE C BEIYUCIEHHEM 00BEMOB TEI U
IUTONIAJEN MOBEPXHOCTEN

80

KonTponsHas padora "[1nomaam moBepxXHOCTH U
00BEMBI KPYTIIBIX TE"

81

JBuxenus npoctpaHcTBa. OToOpakeHHUsI.
JIBuxkeHus u paBeHCTBO duryp. OOmire cBoiicTBa
NBIDKEHUN

82

Buabl 1BukeHMil: TapauieIbHbIN NEPEHOC,
LIEHTpAJIbHAsl CHMMETPHS, 3€pKAJIbHAS CUMMETPHSL,
IIOBOPOT BOKPYT MPSIMOU

83

[IpeobpazoBanus momoous. [psimas u chepa
Ditnepa

84

FGOMeTpI/I'-IeCKI/Ie 3aaa4i Ha IPYMCHCHUC IBUXXCHUSA

85

KonTtponpHas padota "BekTops! B mpocTpancTse"

86

O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOIOB
kypca reomerpun 10—11 xmaccoB, cucremaruszanus
3HaHuil: "[lapaienbHOCTh IPSAMBIX U TIIOCKOCTEN B
npocrpanctae"

87

O6o06matomee moBTopeHue 11 MOHITHII 1 METOIOB
kypca reomerpun 10—11 knaccoB, cucrematuszanus
3HaHuil: "BekTopsl B nmpocTtpancTse"

88

O6o6matomee moBTopeHue 11 MOHITHIA 1 METOIOB
kypca reometpun 10—11 kaccoB, cucremaTuszanus
3HaHuil: "BekTopsl B npocTpancTse"

89

O6o06matomee moBTopeHue 11 MOHITHIA B METOIOB
Kypca reomerpun 10—11 kiaccoB, cuctemarusanus
3HaHuii: "OObeM MHOTOTpaHHHUKA"

90

O6o06matomee moBTopeHue 11 MOHITHIA 1 METOIOB
Kypca reomerpun 10—11 kitaccoB, cuctemarusanus
3HaHui: "O0beM MHOTOTpaHHUKA"

91

O6o6maromniee noproperue 11 moHSITHI U METOJOB
Kypca reometpun 10—11 kiaccoB, cucteMarusanus
3HaHui: "Ilnomaay noBepxXHOCTH U 0OBEMBI
KpYIJIbIX TEN"

92

O6o6maromniee noproperue 11 MOHITHI U METOJOB




Kypca reomerpun 10-11 kaccos, cuctemaruszanus
3Hanuil: "Ilnomaan noBepxHoOCTH U 00BEMBI
KpyIrJibIX Ten"

93

Hrorosas KoHTpoJbHAs paboTa

94

Wrorosas koHTposibHas paboTa

95

[ToBTOpEHUe, 0600IICHNE U CHCTEMAaTU3AIINS
3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€
POJIb B pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

97

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKU U €€
POJIb B pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€
POJIb B pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €&
POJIb B pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €&
POJIb B pPa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUM

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €&
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHsATh akCHOMBI CTEPEOMETPUM M CIEJICTBUS W3 HUX INPU PEIICHUU
' reOMETPHYECKHUX 3319
73 OnepupoBaTh MOHATUSMH: MNapaJUIENBHOCTh U MEPHEHAUKYISPHOCTD
' MPSMBIX U IJIOCKOCTEH
74 Knaccuduimposarh B3auMHOE pPACMONIOKEHUE NPSAMBIX M IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIM yroJ, TpaHU JABYIPAHHOTO yrija,
7.5 pedpo IBYrpaHHOrO yria, JUHEHHBIN yroia JIBYrpaHHOTO yria, rpaxycHas
Mepa JIBYTpaHHOIO yria
76 OnepupoBaTh MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBII W HEBBITYKJIBINA
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAaHHUK
77 PacrioznaBaTth OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpamuza, MpU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienurIie 1, Kyo)
Knaccupummposare ~ MHOTOTrpaHHHMKHM,  BbIOMpass ~ OCHOBaHUSA  JAJIs
7.8 KJaccupuKanuu (BBIMYKJIble U HEBBIMYKIbIE MHOTOTPAHHUKH, IPABUIIbHbBIC
MHOTOTPaHHUKH, IPSMbIE U HaKJIOHHBIE IPU3MBI, TapaJljiesIenUuIe/Ibl)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAaHHUKOB
710 OOBACHATH NMPUHIUIBI TOCTPOCHUS CEUEHUH MHOTOTPAHHHUKOB, HCIOIb3YS
) METO/I CJIE/IOB
Ctpouth ceyeHHS] MHOTOTPAHHHKOB METOJOM CJIE/IOB, BBIMIOJHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJI€HHUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WIM alrOpUTMaM, MPUMEHSS HW3BECTHBIE AHAJIMTUYECKHUE METOJbl IMpHU
7.12 pEIIEHNH  CTaHAAPTHBIX MaTeMaTHYEeCKUMX 3a7ad Ha  BBIUMCIEHUE
pPacCTOSTHUN MEXAy JBYMS TOYKaMH, OT TOYKH JI0 MHPSIMOM, OT TOYKHIO
MIJIOCKOCTH, MEX/1Y CKPEIIMBAIOIIUMHUCS NPSIMbIMU
Pematp 3amaun Ha HaXO0XKJIEHHUE TE€OMETPUUYECKUX BEIMYMH MO 00pasiam
WU aJropuTMaM, NPUMEHSAsS HM3BECTHHIE AHAJUTHUYECKUE METOJIbl IpHU
7.13 pEelIeHUN CTaHJIAPTHBIX MAaTeMAaTHYECKUX 3a7ad Ha BBIYUCIICHHE YIJIOB

MCXKAY CKPCIIUBAIOIMIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ N IIIIOCKOCTBIO,
MCKAY MIIOCKOCTSAMMU, ABYI'PDAHHBIX YI'JIOB




Beruncnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMys, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMH MOJIOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATHUSMU: CUMMETPUS B IHPOCTPAHCTBE, LEHTP, OChb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
yepTrexax U pUCyHKax
[IpumensTe reoMerpuyeckne (akThl Ui PEMICHHS CTEPEOMETPUUYECKHX
7.17 3a/1a4, MPEINONAralIuX HECKOJBKO IIAaroB pEUIeHUs, €CIA YCIOBUSA
MIPUMEHEHMS 3a/1aHbI B SIBHOU (hopMme
718 [IpuMeHAT mpocCTEHIIME MPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-
' KOMMYHMKAI[MOHHbBIE CUCTEMBI NIPU PELIEHUH CTEPEOMETPUUECKUX 3a/1a4
719 [IpuBouTE mpuUMEpbl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUPOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOMydYEeHHbIE 3HAHUS Ha MPaKTUKE: aHAJIM3HPOBATh pealbHbIE
CUTYallud M MPUMEHATh U3yYeHHbIE MOHITHS B MpOLIecce MOUCKA pelIeHus
MaTeMaTH4ecku chOpMYyIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh peabHbIE
7.20 CUTyallU Ha A3BIKE T'€OMETPUM, HUCCIENOBATH IIOCTPOCHHBIE MOJECIHU C
WCIOJIb30BAHMEM T'€OMETPUUYECKUX MOHATUN U TeopeM, amrmapaTa anreOpsl,
pemaTe  NpPAaKTUYECKHME  3aJauyM,  CBA3AHHbIE C  HAXO0XICHUEM
F€OMETPUYECKUX BETNYUH
11 KJIACC
Kox .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHEro 001ero o0pa3oBaHusi
pe3yJabTara
6 I'eomeTpust
OmnepupoBaTh HOHATHAMM: LMIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 UUIUHAPUYECKOW TIOBEPXHOCTH, UWIMHAP, KOHHMYECKas IOBEPXHOCTb,
o0pa3ymolire KOHHYeCKO MOBEPXHOCTH, KOHYC, chepuueckasi IOBEpPXHOCTh
6.2 Pacnio3znaBatk Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATD CIIOCOOBI MOJTYYEHUS Tell BpaIlleHUS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHue cepsl U MIOCKOCTH
OnepupoBaTh NOHATUAMU: IIAPOBON CETMEHT, OCHOBaHHUE CErMEHTA, BBICOTA
6.5 CETMEHTa, IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA LIAPOBOTO
CJ1051, IIAPOBOU CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAQAM TOBEPXHOCTEH Tel  BpalleHHs,
' TreOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyI
6.7 OnepupoBaTb MNOHATHSAMHM: MHOTOTPaHHMK, BIHMCAaHHBIH B cdepy H




OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEJO
BpallEHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TUIOMAIMU TIOBEPXHOCTEH 1 00BEMaMu
H0JTI00HBIX Tell

6.9

N3o00paxkate u3ydaemble (QUTYpHl OT PYKH M C TPUMEHEHHEM HPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BbEMHBIX (uTyp: BUI CBepxy, COOKY, CHHU3Y; CTPOHUTh CEUYCHHS Tl
BpalICHUs

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHMOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, TMpEeACTaBIECHHYI0 Ha
YepTekKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, MNPEANOJIAraloiuX HECKOJBKO IIaroB PpELIEHUs, €CIH YCIOBHS
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHO)KGHI/ISI BeKTOpa Ha 4Yucio, 06’[)5[CH$[TI), KaKnuMH CBOfICTBZlMI/I OHH
oOmazmaror

6.15

[IpumeHsaTh MpaBUiIo NapajuieIenunea Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHSATUSIMHU: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yroJl
MEXAYy BEKTOpaMH, CKaJspHOE MPOU3BEACHNE BEKTOPOB, KOJUTMHEAPHbIE U
KOMILJIaHAPHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB H IIPOU3BCACHUC BCKTOPA Ha YHUCIO, YIolJl
MCXKIY BEKTOPAMH, CKAIAPHOC IIPOU3ZBEACHHE, pacCKiIaAblBaTb BEKTOP IIO
JABYM HEKOJUIMHCAPHBIM BECKTOpaM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTCME KOOpAHAT

6.19

Pemrate HpOCTCfIH.IPIC TCOMETPHUUCCKUE 3aJad Ha NMPHUMCEHCHUC BEKTOPHO-
KOOPAUWHATHOI'O MCTOAA

6.20

Pemars 3amaum Ha J0Ka3aTEIBCTBO MaTEeMaTUUYECKHUX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCJIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHA HU3BCCTHBIC MCTOAbI IIpu pCIICHUA CTaHAAPTHBIX
MAaTEMAaTHYCCKUX 3aaa4

6.21

HpI/IMeHSITL HpOCTCfIHIHC nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI IIPU PCHICHUN CTCPCOMCTPHUYICCKUX 3a1a4

6.22

HpI/IBOI[I/ITL MMpUMEPbl MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKU3HH, paCIlO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUU B HCKYCCTBC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HA MPAKTHKE. AaHAIHU3UPOBATH PCAJIbHBIC
CUTyalluu U IMPUMCHATH U3YUCHHBIC IOHATUA B IMPOLCCCC MMOUCKA PCIICHUA
MaT€MaTUu4CCKU C(bOpMyJ'II/IpOBaHHOI\/'I HpO6J'ICMBI, MOJCIIMPOBATh PCAJIbHBIC




CUTyallUM Ha $3bIKE T'€OMETPUM, MCCIENOBATH IIOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHNEM T€OMETPUYECKUX MOHATHH U TEOpeM, amrmapara anreopsl,
pemiath  NPAaKTUYECKUME  3aJa4d,  CBA3AHHBIE C  HAXOXICHUEM

TCOMETPHUUICCKUX BCIIMYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COAECPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 AKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne NpsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECS, TTAPAIIICIIbHBIC
n CKpCHIUBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX HW  IINIOCKOCT el B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPsAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
IpsAMBIX, MIapaJuICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHaIIpaBJICHHBIMHA
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIIOCKOCTEM:
MapajyielbHble IUIOCKOCTH, CBOMCTBa NapalIeNIbHBIX IUIOCKOoCcTed. [lpocreimue
MPOCTPAHCTBEHHBIE (DUTYphl Ha TUIOCKOCTH: TeTpadiap, KyO, mapayienenunes,
MOCTPOCHUE CEUCHU I

7.3

HepHeH,}II/IKy.]'ISIpHOCTI) HpﬂMOfI U IUIOCKOCTU: TMCPICHAUKYIAPHBIC TIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHbIe U MEPIeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMa O MPAMON MEePIEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B MTPOCTPAHCTBE: YroJl MEXAY MPSAMOUM M TUIOCKOCTHIO, ABYTrPaHHbBIN
yroJi, JIMHEHHBIA YroJ ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI JI0 TUNIOCKOCTH, MpoeKIus GpUurypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockoctelt. Teopema o TpEX mepreHUKyIsIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPAaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrojabHas
pu3Ma, I'paHd U OCHOBAHMs MPU3MbI, IpsMas U HAKJIOHHAs IpU3MbI, OOKOBas MU
I0JIHAsl IOBEPXHOCTh NMpu3Mbl. [lapamienenunen, npsMOYroabHbIN Napaiesenunes u
ero cpoiicra. Ilupammna: n-yronbHas nupamujia, I'paHd U OCHOBAHHE MHUPAMUIBbI,
O00oKOBasi M NOJHAs MOBEPXHOCTb NHMpaMUJbl, MpaBWIbHAS M yceYEHHAs MHpaMHJA.
OneMeHThl MNpu3Mbl M nUpamMuibl.  [IpaBUiibHBIE MHOTOTPAaHHUKU: IOHSTHE
IIPaBUJIBHOIO MHOTOTpaHHUKA, IpaBWJIbHAas MpU3Ma M IpaBWIbHAs NUpPaMUJA,
IIpaBUJIbHAS TPEYroJbHas MUpaMKa U MpaBUIIbHBIN TeTpasp, ky0. [IpeacraBienue o
IIPaBWJIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, JOACKa’ap MU ukocayapyrue CeueHus
MIPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupamMnuax, MapaeJICIuIeaax, IpaBHUJIbHBIX
MHOT'OrpaHHUKax

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YrJIbl. [Inomane
OOKOBOM MOBEPXHOCTU U MOJIHOH MOBECPXHOCTHU HpﬂMOﬁ MPU3MBI, IJIOIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPSMOH mpu3Mebl. [Lomans 60k0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 066EMe. OO6BEM nUpaMuUIbl, IPU3MBI

7.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUSI MEXIY TUIOIIAASIMUA TTOBEPXHOCTCH,
00BbEMaMHU 11O OOHBIX TENT

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTh, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ HOBerHOCTI/I. HI/IJ'II/IH)Ip: OCHOBAHUA " 6OKOBa$[ HOBerHOCTI),
o0Opasyromas 1 0Ch, TUIOMIAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yronIie KOHNYECKON MOBEPXHOCTH, OCh U BEpPIINHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
Iomaas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: oOpasyromue u
BbICOTA, OCHOBAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdephl. B3anmHuoe
pacnojio)keHue cepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka MIMHApPA U KOHYCa

6.5

KomMOunarmu ten BpaieHusi 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, ONTUCAHHBIN OKOJIO
cdepsl, cdepa, BlIMCaHHAs] B MHOTOI'PaHHUK, WM TEJIO BpallleHUs

6.6

[Tonatue 06 oO6BEme. OcHoBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapauiesienunea u cieacTBus u3 He€. OO0BEM MIMHIPA, KOHYCA.
O0bEM 1Iapa 1 wiomaas chepsl

6.7

[Tonpo6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXY TUIOMAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TET

6.8

Ceuennst nmnuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUCHHUS [1apa

6.9

Bektop Ha muockocth ¥ B npocTtpaHCTBE. CII0)KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
Bekropam. IIpaBuno nmapamtenenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCHUCTBUN C BEKTOpaMU

6.10

[IpsamoyronpHas cucrtemMa KOOpIMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkalspHOe
IIPOU3BEACHNUE BEKTOPOB. BblUMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopamuHaTHO-BEKTOPHBIN METO IIPU PELIEHUN T€OMETPUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Bnagenue MeromaMu J0OKa3aTeNbCTB, AITOPUTMAMHU pEUICHMS 3a/ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TEOpeMa, CIIEJICTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEPXKJIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHJIYKIIHH;
MIPOBOJUTH JOKa3aTeJIbHbIE PACCYKICHUS MPH PELIEHUH 3a/1a4, OLIEHUBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIECHUH; YMEHHE ONEpHUpPOBATH
MOHATHSMH: MHOKECTBO, IMOJMHOKECTBO, ONEpaliy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ajs
OTIMCAaHUs pPeaNbHBIX MPOIECCOB U SIBJICHUN W MpPU PEIIeHUH 3ajad, B TOM
YHClie U3 IPYruX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
U OMHCHIBATh Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh IMOHATUSAMH: HATypalbHOE YHCIO, LIEN0E€ YHCIIO,
CTEIEHb C LIEJIbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHOW CTENIEHH, CTEIEHb C
paLMOHATIBHBIM OKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK IO MOJYJII0, PAllMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJlbHbIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
2 quCcell, YMEHHE HCII0JIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUI 001t
JIeTUTEeTh W HauMeHbllee olliee KpaTHoe, alropuT™ EBknmjga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMM TO3UIIMOHHBIMH CHCTEMaMHU
CUUCIJIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIPQ)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nporpeccust, reoOMETpUUCCKaA




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Huclia,  (GopMa  3amucd  KOMIUICKCHBIX  YHCEI
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
NPOU3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
MOHATHSAMM:  MaTpuna 2X2  wu  3x3,  onpenenuTenb  MaTpPULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: palMOHAJbHbIE, HpPpPALMOHAIbHBIE,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
yYpaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHATHSIMH: TOXKJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKe, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PABHOCWIBHOCTh
ypaBHEHUHN, HEpPaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMbl C [apaMeTpOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJI DPELICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIMH, MOHOTOHHOCTh
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOOJIblIee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢bu3nuecKkuil CMBICI TPOU3BOJHOM, TMepBooOpa3Has, OMpPEIeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJAHBIE  CYMMBI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMHM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIOIb30BaTh MPOU3BOJHYIO JJs UCCIENOBaHUS (YHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM ammapara MaTeMaTH4eCKOTrO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh IIOIIaIn U 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusl (pyHKOMA, JuHEHHAas GYHKIUSA, KBaIpaTU4Has QYHKIMS,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMHU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTeslbHAs |
naorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUIMH,  BBINONHATH  mpeoOpa3oBaHus  TpagukoB  (HYHKIUH,
WCTIONH30BaTh TPAQUKH TSI U3YUEHHs TPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHnn 3ajad U3 APYruX Y4eOHBIX TPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMNA Ui pElICHUS YpaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIyT, HAJOTH, 33Ja4id U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBATH
peasibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM €  HCHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSMU: cpenHee apupMeTHUecKoe, MeIuaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTAaBICHHYIO B TaOiMIaX, HAa AUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA pealbHBIX MPOIECCOB U SBIICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl MW JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TpPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUIEeCKH HCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBIO AHUAr'paMM paCCCUBAHUS U JIMHEMHOM perpeccun

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (opMyiy MOJIHOM
BepoATHOCTH, Gopmyiny beprymnu, komOuHaTopHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIlydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (QYHKIWU paclpeieiieHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJNIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPENCICHUN IS PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIICZIOBaHUI; yMEHHE TPUBOJUTH TPUMEPHI TPOSIBICHHUS 3aKOHA
OONBIINX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE
OTIEPHPOBATH TMOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCYKACHUS [UIS PEIICHUS 33a]ad4; OlECHUBAThH
BEPOSATHOCTH PEATHHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETH U

HMHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeluBaloluecs npsMble, NapamlieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroi MeXAy MpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUe MEXIy IJIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh IpPU pEIICHUU
3a/a4 U3y4eHHbIe (DAKThI U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHUpAa; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIypbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0O, mnapamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MIOBEPXHOCTH MNHUPAMUJbI, MPHU3MBI, KOHyca, IHMIUHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OINpeeNICHUs U3ydaeMbIX (UTYp, BBIABUTaTh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX TE€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(ukanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHUSIMH: JIBIDKEHHE B NPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00MsS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIE30BaTh T€OMETPUYECKHE OTHOIIECHUS TIPH
pelIeHny 3alad; HaXOJWUTh TEOMETPHUYECKHE BEIHYUHBI (JUTMHA, YTOJI,
oAb, 00bEM) MpU pElIeHUH 33134 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEeaJbHOM JKU3HHM; YMEHHE BBIYHMCISATH T'C€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miomanak, OOBEM, IUIOMIAAb TOBEPXHOCTH), HCIOIB3YS
W3y4eHHbIe (OPMYyNbl M METOJbl, B TOM YHCIE: IUIOIAb MOBEPXHOCTU
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHApA, IUomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenunea, MUPaMubl, MPU3Mbl, [UIMHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPpUPOBATH IOHATHUAMU. IPAMOYIOJiIbHad CHCTEMa KOOPAHHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, pPa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECIACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BCKTOpHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pECIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJia4 JPYTIux y‘le6HLIX npeamMcETOB

13

YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PELISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYECHUH MPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SBJIICHHWH; YMEHHE pAclO3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHl MAaTEMATHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMaTHUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUS
1 Yucita ¥ BEIYMCIEHUS
1.1 Harypanbnble 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
' OECKOHEYHBIE MTEPUONMUECKHE IPOooH
13 Apudmernueckuil KOpeHb HATypaJbHOU cTeneHu. JeHcTBUS ¢ apupMETHUECKUMHU
' KOPHSIMH HATYPATbHOU CTETICHH
L4 Crenens ¢ 1enbIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3aTeneM. CBolcTBa
' CTETIEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl JTMHEWHBIX ypaBHEHUH. OTnpeenuTeNb MaTPHIIBI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuu. Hymun ¢yHKIuu.
10 [IpoMexxyTkr  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHast (yHKIUS C HATypajJbHBIM M LEJbIM ToKaszareneM. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0Oi CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbBa. AcumnTorsl rpaduxoB QyHkuuil. CpoiicTBa  QyHKUHUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [IporsBoaHbIe 31€eMEHTAPHBIX (YHKIIHHA
[IpuMeHeHre TNPOW3BOJHOW K HCCIEAOBaHUIO (QYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJIbIIero ¥ HaUMEHbBIIEro 3HaYeHUs (YHKIUH Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{luarpammsl Disiepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI




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

* Maremaruka. ['eometpust; 10 kiacc. yrinyonennoe ooydenue Mepaisik AT,
Homuposckuit [1.A., ITomsaxoB B.M.; nox penakuueii [Togonsckoro B.E.
OO0111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNnbCKUi IEHTP
«BEHTAHA-T'PA®»; Axunonepsoe obiectso «M3aarenbctBo «IIpocBenienue»
* Maremaruka. ['eometpus; 11 kiacc. yriyonenHoe ooyuenue Mepansk A.T.,
Homuposckuii [.A., ITonskos B.M.; noa peaakuuei [lononsckoro B.E.
OO6111ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNnbCeKuil IIEHTP

«BEHTAHA-T'PA®y; Akninonepuoe obmectBo «M3aarenscTBo «IIpocBerienue»

METOJINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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