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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust sBisieTcss OOHUM U3 0a30BBIX KYpCOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMsl, TAK Kak 00eCredrMBaeT BO3MOKHOCTh U3YUEHHUS TUCHUIUIMH
€CTECTBEHHO-HAYYHOW HAIIPaBIICHHOCTH M MPEIMETOB T'yMaHUTAPHOIO IHKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (OpMHUpPYEMOE€  MpPU  U3YUYECHHUH
00y4alOIMMUCS TOHATUIHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEP)KIACHUU IIPU PELICHUHA T€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUIaTb MW ONPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCSL IIPU PELICHUH 3a]1a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH
(du3HYeCcKUX 3a/1a4.

[lenb ocBoeHus mporpaMmMbl yueOHoOro Kypca «l'eomeTpusi» Ha yriayOinEHHOM
YPOBHE — pa3BUTHE WHJMBHAYAIbHBIX CIOCOOHOCTEW OOydYaroumxcs Mpu
M3YYEHUU T€OMETPHUH, KaK COCTaBIISAIONIECH MpeaMeTHoN obnactu «MareMaruka u
uHpopMaTuka»  yepe3  obecreyeHHe  BO3MOXKHOCTH  NPUOOPETeHUs U
UCIIOJIb30BaHUsI OoJjiee TINyOOKMX TEOMETPUYECKUX 3HAHUW W JICHCTBUH,
cnenupUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEUTHOTO MPodheCCHOHATBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MaTEeMaTHKU.

[TpuoputeTHpIMH 3a37adyaMu Kypca TE€OMETPHH Ha YIIIyOJEHHOM YpOBHE,
pacIIMpPSIIOIIMMU U yCUIIUBAIOLIUME Kypc 0a30BOr0 YPOBHSI, SIBJISIOTCSL:

pacuIMpeHue MpeICTaBICHUSI 0 TEOMETPUU KaK YacTH MUPOBOM KYJbTYpPhI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIMM MUPOM;

dbopMupoBaHHE TPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OIMCHIBATHD M M3y4daThb
pa3HbIE SBJICHUS OKPYKAKOUIEr0 MUPA, 3HAHUE MTOHATUIHOTO arlapara 1o pas3aeiy
«CtepeoMeTpusi» yueOHOro Kypca reOMEeTpuu;

dbopMHpOBaHWE  YMEHHMS  BJAJETh  OCHOBHBIMH  HOHATHUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOpEM,
dbopMya M yMEHHUE UX NPUMEHSITh, YMEHHUS [IOKa3bIBaTh TEOPEMbl U HAXOJHUTh
HECTaHJapTHbIE CIIOCOOBI PEICHUS 33/1a4;

(bopMHpOBaHKE YMEHUS PACIlO3HABATh HA YEPTEkKaX, MOJAEISAX U B PEaAIbHOM
MHpPE MHOTOIPaHHUKM M Teja BpALLCHUSA, KOHCTPYMPOBATH TI'€OMETPUUYECKUE
MOJIEIIH;

dbopMHpoBaHWE NMOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOI'O IMOCTPOEHUS
MaTE€MaTUYECKUX TEOpUid, (POpMUpPOBAHME NMOHUMAHUS POJU AKCUOMATHKHU IPHU
IIPOBEJICHUHU PACCYKJICHUN;

dbopMHpoBaHrWE yMEHUS BJIaJe€Th METOJAaMHU J0Ka3aTeIbCTB U aJITOPUTMOB
pelIeHnss, YMEHUSI UX NPUMEHATb, INPOBOJMUTH JOKA3aTEIbHBIE PACCYXKIACHUSA B
X0JI€ PELIECHNs] CTEPEOMETPUUECKHUX 3a/1a4 U 3a4a4 C PAKTUYECKUM COACP/KAHUEM,
dbopMupoBaHHE TPEJICTaBICHUS O HEOOXOAUMOCTH  JOKa3aTeNbCTB  IpPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHUH
JNEAYKTUBHBIX PaCcCy>KJIECHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEJUIEKTYAJIbHBIX M  TBOPYECKUX
CrOCOOHOCTEN 00yUaroIMXCsl, MO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHM, KpUTUYHOCTHU MBIILUICHHS, THTEPECA K U3YUYEHUIO T€OMETPUH;

dbopmupoBanre (YHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHHUSl paclo3HaBaTh IMPOSIBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX *U3HEHHBIX CUTYalUSX U MPU U3YUYEHUH JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEM W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HWCCJIEIOBAaHUSA MOCTPOEHHBIX MOJIETEH,
MHTEPHPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEPKATEIbHBIMU JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusAroTca: «lIpsiMble W IJIOCKOCTM B  IPOCTPAHCTBER,
«MHuororpannukun», «Tema BpameHus», «BekTopel U  KOOpAMHATH B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH T€OMETPUU HA YIUIyOJIEHHOM ypOBHE OOyYEHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKATeJIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMUECKMX YMEHHMH  pachpenensieTcs He  TOJIbKO IO
CoJlep>KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yuenus. Conep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE TPEIMETHBIM pesyibTaTam ocBoeHusi denepanpHoil padoueit
MPOrpaMMbl, paclpene’aEHHbIM IO TojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMIMAILHBIM BOMPOCaM 00ydaromuecs
oOpaliaiucb  HEOJHOKpPAaTHO. OTO  MO3BOJIAET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUSAMH U HABBIKAMU MOCIEA0BATEIBHO U MOCTYNATENBHO, C
COOJTI0/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJCTAaBICHUN 00yYarOUUXCsl, pacluupsis U yriyosss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3yYEHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISET:

co3garb  ycinoBus s guddepeHuuanuu  00ydeHHs, IMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTEIbHBIX MporpamMM, OO€CNeuuTh YIiIyOJEHHOE
U3Y4YEHUE T€OMETPUH KaK COCTaBIAOIIEH yueOHoro nmpeamera «MareMaTukay;

HOJITOTOBUTH OOYYArOHMIMXCA K MNPOJODKEHUIO H3YUYEHHs] MAaTeMaTUKU C
yu€ToM BbIOOpa Oynymiel mnpodeccun, obecriednBasi MPEEeMCTBEHHOCTb MEXKIY
o01uM ¥ podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eoMerpusi» Ha YIIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Hegento), B 11 knacce — 102
gaca (3 yaca B HEJIEIIIO).



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, npsiMasi, IJIOCKOCTb,
npoctpancTBo. IloHsTHE 00 aKcMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECS,
IapajulesIbHble M CKpeluBaromuecs npsamble. [Ipu3Haku CKpEmMBarOIIMXCs
npsAMBbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MMapAJIIIEIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSIMBIX, TAPAJJIEIBHOCTD MPSMOMI
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOECKTUPOBAHHUE, H300pakKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIEIbHOIO MNPOEKTUpoBaHMs. W300paxeHue
¢buryp B nmapayuieIbHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, yTOJI
MEXAY NPSAMBIMHA B IPOCTpPaHCTBE. llapamienbHOCTh MIOCKOCTEN: MapajuIeIbHbIE
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpa’Ap, NapajuleNICIHUIIE,
MMOCTPOECHUE CCUCHU.

[lepneHAMKYJISIPHOCTD NPSIMOW U IUIOCKOCTH: NEPIEHIUKYISIPHBIE TIPSIMBIEC B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAIIENbHBIE W NEPHNEHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IMPSAMOW M INIOCKOCTH, TEOpeMa O NPsIMOH
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHMUE.
[lepnenauKyJIslp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHHE
OT  TOpsMOM 1O  IUIOCKOCTH,  TOPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  TPU3HAK  NEPHNEHIUMKYJIAPHOCTH  JIBYX
Iockocter. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

YIubl B IPOCTPAHCTBE: Yrojl MEXKIAY NPSIMOM M IUIOCKOCTBIO, JBYTPAaHHBIN
yIoJI, JIMHEWHBIM yrojl ABYTPAHHOTO yria. TpEXrpaHHbIM U MHOTOTPAHHBIE YIIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYI'PAaHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCHMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buzasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosnpHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI OBEPXHOCTh MPU3MBI.
[Tapaynenenunen, NpsAMOYTOJNBHBIM — MapajuleJenunes]; UM €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTHM MHOTOTpaHHMKA. Teopema OJuiepa.
[IpoctpanctBeHHas Tteopema Iludaropa. Ilupamupma: n-yronpHas mnupamuia,
npaBwibHas U yced€HHas nupamuabl. CpoiicTBa pébep M OOKOBBIX TpaHei
IIpaBUWIbHOW NHpaMujbl. [IpaBUiIbHBIE MHOTOIPDAHHMKH: IPaBUJIbHAS IpU3Ma U



IIpaBWJIbHAS IIMpaMHJa, IPAaBWIbHASA TPEYIOJbHAsI NUPaMUIa WU TNPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOTPaHHHUKAX: OKTasdp,
JOAEKa’Ap U UKOcadaP.

BblunciieHre 31€eMEHTOB MHOTOTPAaHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TIOBEPXHOCTH MPSIMOU MPHU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH NPSIMON MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHOW MTUPAMHU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  MPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPaBUIBHOM MHOTOTPAHHUKE: CUMMETPHS
napajuielienuneaa, CUMMETPHUS MPABWIBHBIX NPU3M, CUMMETpUS NPaBUIBHOU
MIAPAMHUIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHAMNPABJIEHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUSA ¢ BEKTOPAMHU: CIIOKEHHE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
guciio. CBOMCTBA CIOKEHHs BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
ITonsaTue xoMIutaHapHble BEKTOpHI. [IpU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa II0 TPEM
HEKOMIUIaHAapHbIM  BeKkTopaM. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAYy KOOpAMHATaMU BEKTOpa H
KOOpAMHATAMHU TOYEK. YTOJI MexXIy BekTopamu. CKaasipHOE IPOU3BENCHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[loHATHA: UOUIMHAPUYECKAs IIOBEPXHOCTb, KOHUYECKass IIOBEPXHOCTB,
chepuueckasi MOBEPXHOCTb, oOOpasylolue MnoBepxHocTei. Tena BpaiieHus:
UWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. B3aumMHoe pacnosioxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus1 Ha TUIOCKOCTU. Pa3BépTka nmiuHapa u konyca. CumMmerpus cepsl u
miapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurena u ciuenctBus u3 He€. OO0BEM mpsaMon o
HAKJIOHHOM MpU3MBbI, IWIKHIPA, TUPaMUJIbl U KoHyca. OOBEM IIapa U HIapOBOTO
CEerMEHTa.

KoMOuHnanuu Ten BpaumieHuss ¥ MHOrorpaHHukoB. IIpu3ma, BnucaHHas B
HWIMHAP, OINHCAHHAs OKoJo wuiauHApa. Ilepeceyenne cdepsl M mapa c
wiockocThio. Kacanue miapa u cepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WA TEJIO
BpaIlCHUS.

[Inomans MOBEPXHOCTH IUWJIMHIpPA, KOHYyCa, IJIOMaab chepbl U e€ yJacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOIIAJAEH MOBEPXHOCTEHN
noaoOHpIx Quryp. IlpeoOpazoBanue momoOusi, romMmoTeTus. PemeHune 3amad Ha
IJIOCKOCTHU C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUHt MHOTOIPAHHUKOB W TEJI BPAICHUS: CEUCHUS UIUHAPA
(mapaJyienbHO YW TMEPIEeHANKYISIPHO OCH), CEUEHHs KOHyca (MmapalieibHbIe
OCHOBAaHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS Mapa, METObI IOCTPOCHUS
CEUEHMI: METOJI CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpeHoca
CEKYyLIEH MIOCKOCTH.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haa BeKTopaMu. BekTopHoe
yMHOXKeHHE BeKTOpoB. (CBoHCTBa BEKTOpHOro yMHOXeHus. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTtBe. Koopaunatel Bektopa. Pasnoxkenue BekTopa
no Oasmcy. KoopamHaTHO-BEKTOPHBI METOJ TPU PEIMICHUH TEOMETPUICCKUX
3ajay.

JABUKEeHHMSI B IPOCTPAHCTBE

JBmwxenus npocrpancTBa. OtoOpakeHus. JIBMKEHUS M PaBEHCTBO (QUTYP.
OO6mme cBoiicTBa JBWXKEHUH. Buasl JBMXKEHUN: TapaliebHbBIA TEPEHOC,
[EHTPAJIbHAsT CUMMETPHS, 3€pKajbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xxaanckoe BociMTaHKe:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOrO  OOIIecCTBa,  MIpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
poLeayp TpaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIIUSIMUA U HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MaTEMaTUKH, IIEHHOCTHOE OTHOUICHHE K
JOCTUKEHUAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU ILIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHSX, cdepax
AKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMECHEHUEM JIOCTMKCHUM HAyKhd W JEATEIbHOCThIO Y4YE€HOTO, OCO3HAHHE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg J3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCIPUUMYHBOCTD
K MaTeMaTUYECKHUM acCIleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBa;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MATEMAaTHUYECKUE 3HAHUS B
WHTEpecax 3JI0pOBOro U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATENBHOCTBIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TpodeCCUOHATILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oymymieit mpodeccudn W peanu30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYeCKOMy  OOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUU NIPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HaIPaBJICHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHUE BIMSHUSA
COLMAIBHO-3KOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLHAIBHOMU
Cpellbl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIEM, OpUECHTAIIHS
Ha TPUMEHEHHE MaTeMaTUYeCKUX 3HAHMM [JIs pElIeHus 3ajad B 00JIacTH
OKPYXaIIIEH CpeAbl, IIAHUPOBAHHUE IIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTEMaTUYECKOM HayKh Kak cQepbl YeIOBEUECKOW MeATeNbHOCTH, JTaloB €&
pa3BUTUA M 3HAYUMOCTH IS PAa3BUTHUS UMBWIM3ALMKM, OBJIAJCHUE S3BIKOM
MAaTEMATUKH W MaTeMaTUYECKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA

ba3oBble jornueckue a1eiicTBU:

BBISIBIISATH U XApPaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
onpeieNIeHUsI TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCUUKalNH,
OCHOBAHUS [ 000OIIECHUS U CPABHEHUSI, KpUTEPUHU TPOBOIMMOTO aHAJIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONEHUSX W YTBEPKICHUSX, MPEIJiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH IO aHAJIOTUH;

MMPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTE MIPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pCIIEHUS, BbIOMpaTh HamOoJee TONXONAMUNA C  Y4ETOM
CaMOCTOSITEJIbHO BBIJEJICHHBIX KPUTEPHUEB).

basoBble ncciaenoBare/ibCKue 1eiCTBUA:



MCIIOJIb30BaTh BOMPOCHI KAaK HCCIEA0BATEIbCKUNM HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpobiemy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBINA JKCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, SIBJIICHHUS, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (HOpPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIONCHHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTrHO3UPOBAaTh BO3MOXXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH A€PUIUTH UH(DOpPMAIMHU, TaHHBIX, HEOOXOJAUMBIX NJisi OTBETa Ha
BOIPOC U I pELIeHUs 3a]1a4H;

BBIOMpPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MHGOPMAIHMIO PA3TUYHBIX BHJIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEJACTABIATh €€ B pasziMyHBIX (opmax,
WTIOCTPUPOBATh TpaUUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIbHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>XJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMU  OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIpAXKaThb CBOIO TOUKY 3pPEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy PEILICHHs 3aJiayu,
KOMMEHTUPOBATh MOJYUYEHHBIN PE3YJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOUM TEMBbl,
mpoOJeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATH WJCH, HAIICJICHHBIE HA TOWCK
pELICHUS, COIOCTABJISATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jiajgora, oOHapyXKUBaTh Pa3jlyue U CXOJICTBO TO3WIIUMA, B KOPPEKTHOH (opme
dbopMyJIMpOBaTH Pa3HOTIIACHS], CBOM BO3PAXKEHUS;

MPEACTABIATh PE3YIbTaThl PEIICHUS 3aJlayd, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C Y4Y€TOM 3a1a4
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIC YHUBeEpCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMauu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMW  KaK  OCO3HaHMS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
crnoco0aMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelieHUs
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa IEIU U YCIOBUIM, OOBSICHATH MPUYHUHbI
JOCTIDKEHUS WIIA HEIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OI[EHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW UM WHIWBHUAYaJTbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOMU
NEeSTENBbHOCTH, TIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisTh
BUJIbI pa0bOT, JOrOBapuBaTHCS, OOCYXAaTh MPOLECC U pe3yabTaT padoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPAWUHUPOBATh CBOW JCHUCTBHUS C JPYTUMHM YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOIYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMO/ICUCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyyvaronuiicst HaQy4uTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTHUSIMU CTEPEOMETPUM TMPHU
pelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUI;

e TPUMEHATH AKCMOMBI CTEPEOMETPUHU M CIEACTBUS M3 HUX NPU PEIICHUU
TCOMETPUYECKUX 3a]1a4;

e KJIACCH(UIMPOBATh B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSIMU, CBA3AHHBIMM C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMA C MHOTOTPAHHUKAMU;



e CBOOOJHO paclo3HaBaThb OCHOBHBIE BHJbl MHOTOIPAHHUKOB (TMpuU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Mapaienenunena, Kyo);

e KJIAaCCU(QUIMPOBATH  MHOTOIPAHHHWKH,  BBIOMpass  OCHOBaHUA  JUIS
KJ1IaccuuKaIuu;

e CBOOOAHO ONEpUPOBATH IOHATUSIMHU, CBSA3aHHBIMH C  CEUYEHHUEM
MHOT'OTPaHHHUKOB IIJIOCKOCTBIO;

e  BBINIOJHSTH napajjienbHOe, LEHTPaAIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAaHUE (PUTYP HA IUIOCKOCTh, BBINOJIHATH M300paxkeHus Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METONAMHU, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIAAM  THOBEPXHOCTEM  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
nupamMuzia), FTEOMETPUUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, ILIEHTP, OCb M IIOCKOCTh CHUMMETpPUU
buryper;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B NPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKA3aTeJIbCTBO MAaTEMaTHYECKUX OTHOLUEHUH H
HaxO0XJICHUE TCOMETPUYECKUX BEJIUYHMH, NPUMEHSAS W3BECTHBIE METOJIbI
MPHU PEHICHUH MAaTeMAaTUYECKUX 3a]a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CIIOHOCTH;

e IPUMEHATH MPOCTEHIINE NPOrpPAMMHBIE CpEACTBA M  3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MpPeoOpa3oOBbIBaTh M HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEACTABICHHYIO Ha
YyepTekax U pUCyHKax;

e TMPHUMEHATH I[IOJYYECHHBICE 3HAHUS HA MPAKTUKE: CpaBHUBATh W
aHANIM3UPOBATh pEaJbHbIE CUTYallUH, MPUMEHSATh U3yYEHHBIE MOHITHUS B
mpolecce IOUCKA pelleHUus MaTeMaTU4YecKd  C(hOopMyJIHpPOBAHHOM
npo0JyieMbl, MOJIEINPOBATh pealibHble CUTYallMd Ha $3bIKE TI'€OMETpUH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJENN C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN U TEOpeM, ammapara ajareOpbl, peliarb NPAKTUYECKUE 3a7ayd,
CBSI3aHHBIE C HAXOXKJEHUEM I'€OMETPUUYECKUX BEIUYHH;

e UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS TEOMETPUHM Kak
COCTaBHOM YacTH QyHIAMEHTA PA3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOydaronuiicsi Hay4uTCst:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHJIMHIPUYECKOM,
KOHUYECKOM U c(hepuyeckord MOBEPXHOCTSIMHU, OOBICHITH CIOCOOBI
MOJTyYEeHHUS;

OIepUPOBATh MOHATUAMHM, CBA3AHHBIMH C TE€JIAMU BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teyna BpalieHus (UWIMHAP, KOHyC, cdepa u 1map) u
OOBSACHATH CIIOCOOBI OJYYEHHUS TeJl BPAIllCHUS;

KJIaCCU(PHULIMPOBATh B3aUMHOE PacCIookKeHue c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB WM TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAICHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CB3AHHBIMU C KOMOWHALMSIMH Tell
BpaIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUcaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYKCIIATh COOTHOILIEHUS MEX/Y IJIOLIAIMU MOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3ydyaemble (UTYPHI, BBIMNOJIHATH (BBIHOCHBIE) TIOCKHE
YepTeKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BPAICHMUS;

W3BJICKaTh, WHTEPIPETUPOBATH W TMpeoOpa3oBbIBaTH HH(POPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJIHO OIEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEpallii HaJl BEKTOPaMUu;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
peliaTb reOMeTPUYECKHUE 3a/1a4i Ha BBIYMCIICHUE YIJIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSSHUM OT TOYKH 1O IUIOCKOCTH, B
LIEJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A MPU PELICHHH;
CBOOOJTHO OMNEPHUPOBATH TOHSTHUSIMH, CBSI3aHHBIMHU C JBUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JABUKEHUM;

BBITIOTHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJ BpalllGHUs TpHU
MapajuIeJIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHMMETPHHM, 3€PKaJIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00us;
CTPOUThH CEYEHHUsI MHOTOTPAHHUKOB M TEJ BPAICHUS: CEUEHUS LUIUHAPA
(mapajuienbHO U NEPIEHIUKYIISIPHO OCH), CEUCHUs KOHYca (MapaijiebHbIe
OCHOBAHMIO U MPOXOSALIUE YePE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TIOCTPOCHUS CEUEHUW: METOJl CIEI0B, METOJ]
BHYTPEHHETO POEKTUPOBAHHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHSATh TeoMeTpuueckre (GakThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIararmllinX HECKOJBKO IIAaroB pELICHHS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

pelmars 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaX0JICHUE T€OMETPUUECKUX BEIINYNH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEUICHUU CTEPEOMETPUUECKUX 3a]1a4;

MPUMEHATh  [OJYYEHHbIC  3HAHUS HA  [PAKTUKE:  CPaBHUBATS,
aHAJIM3HPOBATh U OLICHUBATh PEAJIbHBIE CUTYal[UH, IPUMEHSITh U3yUCHHBIE
MOHSATHUS, TEOPEMbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUS
MaTteMaTU4ecku  CPOpPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBAThH
peallbHbIE CHUTYAllMd Ha SI3bIKE T'€OMETPHUHU, HUCCIEN0BATH IMOCTPOCHHBIE
MOJENN C UCIOJb30BAHUEM TE€OMETPHUUECKUX TMOHITUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKUE 3a/laud, CBS3aHHBIE C
HAXO0XJCHUEM F€OMETPUYECKUX BEJINYNH;

UMETh TpeCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM YacTH GyHIAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeEM (undposbie)
n/n NpOrpamMmbl Bcero Kontpoaniibt HpakTieckne o0pa3oBaTe/bHbIE
e padoThI padoThI pecypebi
1 Bseznenue B crepeoMeTpuo 23 1
) B3auMHoe pacnonoxxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U IJIOCKOCTEH B g
MIPOCTPAHCTBE
4 [TepnieHUKYASIPHOCTD MPSMBIX U 25
IJIOCKOCTEH B TPOCTPAHCTBE
VYTIIIBl U pacCTOSHUS 16 1
MHororpanHuKu 7 1
BexkTtopsl B ipocTpaHcTBe 12
2 HOBTOPeHI/Ie, 000011IeHNE U CUCTEMATU3ALMS 5 )
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
Ne ni/m :-[I;;arn;::f;::me PAsIeIon u Tem Beero KouTtposbubl IIpakTu4yeckue Sg:)(zl:::)(::}a]:;)m}lme
e padoThlI padoTshI pecypesI
1 AHanuTHyeCcKas reoMeTpUs 15 1
) [ToBTOpEeHwme, o606meHPvIe u 15 1
cucTeMaTu3alus 3HaHUM
O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [1nomaam noBEpXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrKeHUs 5 1
. [ToBTOpEHME, o6o6meHPvIe u 17 )
cHUCTEeMaTH3aIus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckne
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
nmuppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

OcHoBHbIE TIpaBHiIa H300paKEHUS HA
PHUCYHKE IJIOCKOCTH, NapaljIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsITHS cTepeoMeTpHun: TOUKa, TIpsiMasi,
IJIOCKOCTB, MPOCcTpaHcTBO. OCHOBHBIE
MpaBuIIa U300paKECHHS HA PHCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHst: nepecekarouecs MIOCKOCTH,
nepeceKaroImecs npsmas 1 MiI0CKoCTh;
MIOJIyIPOCTPAHCTBO

[TonsATHS: epecekaronuecs MIOCKOCTH,
nepeceKaroIuecs npsimas v II0CKOCTh;
MOJYTIPOCTPAHCTBO

MHoOTOTrpaHHHUKH, H300paKeHNE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHuKH, U300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBbEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CriocoObl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

10

N300pakeHne ceueHui mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHus
IIOJIyYEHHBIX III0CKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH Pa3HbIMU I[BETAMU

11

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pEbpa. M3o0paskeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariBanue
MMOCTPOCHHBIX ceueHuu Ppa3HbIMU LIBECTaMU

12

N300pakeHre CeuyeHNi MUpaMuIbl, KyOa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 ux
pEbpa. M3o0OpaskeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

13

N300pakeHre ceueHui mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 uX
p€6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparinBanue
MTOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMU

14

Merton cinenoB uisi HOCTPOCHUST CEUYECHUM




15

Merton cinenoB 1uisi HOCTPOCHUST CEYEHUIM.
CaoiicTBa epeceyeHnid MPSIMbIX U
IIOCKOCTEH

16

Mertoz ciie1oB Uit IOCTPOCHUST CEUSHHM.
CaoiicTBa niepece4eHuii MpsIMbIX U
IUIOCKOCTER

17

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpéM ToukaM Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MMOCTPOCHUS

18

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX qepTemeI‘/'I U 3aI1MCh HI1aroB
MOCTPOCHHMSI

19

[TocTpoenue ceuenuii B mupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LIaroB
IIOCTPOEHUS

20

ITocTpoeHue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alKCh LIAroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPIMOHANBHBIX 0Tpe3kax. [logodue
TPEYrOJIbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUeHHAX Ha
BBIHOCHBIX YepTexax. MicTopust pa3Butus




IUTAHUMETPUH U CTEPEOMETPUN

23

KonTponbaas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsiMbIx B
npocTpancTBe. CKpeluBaroIuecs
npsimble. [Ipru3Haky ckperuBarommxcs
npsimbix. [lapannenbHble npsiMele B
IIPOCTPAHCTBE

25

TeopeMa 0 CyIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU MapajuIeIbHON
JNAHHOU NPAMOU, IPOXOASAILEH YePe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsMou. JleMMa o nepecedeHuu
MapaJUIECIbHBIX MPSAMBIX IIJIOCKOCTBIO

26

[TapannenbHOCTh TpeX NpsIMbIX. Teopema o
TpEX MapauieabHbIX IpAMbIX. Teopema o
CKPEILMBAIOIINXCSI IPSMBIX

27

[TapannensHOE MPOSKTUPOBAHHE.
OcHOBHbBIE CBOICTBA MapajlIeIbHOTO
NpOeKTHpOoBaHus. M300paxeHne pa3HbIxX
¢buryp B napajienbHON NPOESKIIUU

28

lenTpasnibHas npoeKus. Yo ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ
MEX1y IPSIMBIMU

29

3aaun Ha 1OKA3aTeILCTBO U
HCCIIEIOBAaHUE, CBSI3aHHBIE C
PaCIOJIOKEHUEM TIPSIMBIX B POCTPAHCTBE

30

[TonsATHA: MapauIeTIbBHOCTD NPSIMON U




IUIOCKOCTH B npocTpaHctse. [Ipu3nak
MapajuIebHOCTH MPSIMON U TJIOCKOCTH.
CaoiicTBa napauieIbHOCTH NPSIMOU U
IIOCKOCTH

31

FeOMCTpI/ILIeCI(I/Ie 3a1a41 Ha BBIYUCIICHUC U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
napajjICJIbHOCTBIO IMPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoeHue cedyeHust, MPOXOIAILIETO YEPE3
JAHHYIO TIPSIMYIO Ha YEPTEKE U
MapajieIbHOTO IpYyrou npsamoi. Pacuér
OTHOILICHU I

33

[TapannenbHas MpoeKuys, IPUMEHEHUE
ISl IOCTPOCHUS CEUeHH Ky0a 1
napauienenuneaa. CBoicTaa
napauiesIenue1a ¥ MpU3Mbl

34

[TapamiensHble wiockoctu. [IpuzHaku
[apaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IIIOCKOCTH, MTPOXOIALIEH
4yepe3 TOUKY, He IPUHAJIEKALYI0 TaHHOU
IUIOCKOCTH U CJIEICTBUSA U3 HEE

36

CaoiicTBa mapaJuieIbHbIX TIIIOCKOCTEN: O
MapasIeIbHOCTH MPSMBIX NIEPECCUCHUS
MpY NEPECEUCHUH ABYX MapajlieIbHbIX
IJIOCKOCTEN TPEeThEN

37

CBoiicTBa mapajuIeNIbHBIX TUNIOCKOCTEH: 00
OTpe3Kax MapaieIbHbIX MPSMBIX,




3aKITIOYEHHBIX MEX/TY ITapauIeIbHBIMH
TUIOCKOCTSIMU; O TIEPECEUYCHHUHN TIPSIMOMA C
IBYMSI TTApAIJICITEHBIMU TTIOCKOCTSIMA

38

[ToBTOpenue: Teopema [Tudaropa na
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CBoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napaienenuneaa

41

Breraucnenue aiuH OTPE3KOB B KY66 n
IpAMOYT'OJIbHOM IIapaJUICIICTIMIIC/IC

42

[TepieHAMKYISAPHOCTD MPSAMOMN 1
miockoctu. [Ipu3nak
MEPIEeHIUKYISIPHOCTH IPSIMON U
IIOCKOCTH

43

[lepneHuKyIIPHOCTD MPAMOM U
miockocTH. [Ipru3Hak
MEPIEHAUKYISIPHOCTH MIPSIMON U
IUIOCKOCTH

44

Teopema 0 CylIeCTBOBAHUY U
€MHCTBEHHOCTHU MPAMOM, MPOXOASIIEH
Yyepe3 TOUKY MPOCTPaHCTBA U
MEPIECHANKYISIPHOMN K INIOCKOCTH

45

[110CKOCTH U EPIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

IInockoctu u NEPNCHAUKYJISIPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

47

[lepienauKysip ¥ HAKJIOHHAS.




[TocTpoenue neprneHauKyIsipa 3 TOYKU Ha
PSIMYIO

[lepneHquKyIsp U HAKJIOHHASA.

48 [TocTpoenue nepneHuKyIsipa U3 TOYKHU Ha
PSIMYIO

49 TeopeMa 0 TpEX NEPHEHIAUKYIIApAX
(mpsiMast u oOpaTHas)

50 Teopema o Tpéx nepneHAnuKyIsIpax
(mpsimast 1 oOpaTHast)

51 VYron Mexay CKpeIBaOIUMUCS
IIPSIMBIMU
[Tonck nepneHauKyJIIIPHBIX MPSMBIX C

52 MOMOIIBIO IEPIEHIUKYJISIPHBIX
IUIOCKOCTEN

53 OpToroHanbHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHmii Kyoa, IpU3MBI,

54 [IPaBUJIILHOM MUPAMUIBI C TIOMOIIBIO
OpPTOTOHAJIBLHOU MPOEKLIUH
[Toctpoenue ceueHuii Kyoa, IpU3MBI,

55 [IPaBUJIILHOM MUPAMUJBI C TIOMOIIBIO
OPTOrOHAJIBLHOM ITPOEKLIMHU
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IJI0cKocTH. [Iimockoctn
CUMMETPUI B MHOTOTPAaHHUKAX

57 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOK U
IUIOCKOCTH KaK CJIEJCTBUE CUMMETPUH

53 [IpaBunbHBIE MHOTOTPaHHUKU. Pacuér

paCCTOQHHﬁ OT TOYKH J0 IIJIOCKOCTH




59

[IpaBuibHbIE MHOTOTpaHHUKH. Pacyér
paccTOsSIHUM OT TOYKHU A0 IIOCKOCTH

60

Crioco0bl OMyCTUTh NEPIEHANKYJIISAPBIL:
CUMMETpHSI, CIIBUT TOYKH TI0
MapajuIeIbHON NPAMON

61

CaBur 1o HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

Konrponsnas pabdora "B3aunmuoe
PacrosoKeHUE NMPSAMBIX U INIOCKOCTEN B
npoctpasncTae”

63

[ToBTOpEHHUE: Yyroa MEXIy MPSMBIMU Ha
TUIOCKOCTH, TPUTOHOMETPHS B
MPOM3BOJIEHOM TPEYTOJbHHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: Yroa MEeXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMU B
MIPOCTPAHCTBE

65

['eomeTpuyeckne METObI BHIYUCIICHHS
yriia MeXIy MPSIMbIMA B MHOTOTPaHHHUKAX

66

JIByrpansblii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTO yTia

67

[lepnenaukynspasie maockocTu. CBONCTBA
B3aMMHO NEPHEHIUKYJISPHBIX TIIOCKOCTEN

68

[Ipu3Hak neprneHauKyJIIpHOCTH
IIJIOCKOCTEM; TEOpeMa O NPsMOU
[epecedyeHms ABYX INIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpssmoyronbHBIN Napasienenunes; Kyo;




U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napajuiefienumnea

70

Teopema 0 nMaroHany NPAMOYTOJIbLHOTO
napajuieJIenunea u cieCTBUE U3 Heé

71

CrepeomeTpruecKue U MPUKIAIHbIE
3aJla4d, CBS3aHHBIE CO B3AMMHBIM
PACIIOJIOKCHHUEM NIPSAMBIX U INIOCKOCTH

72

HOBTOpCHI/IeZ CKpCIIUBAIOIIHECS IPSAMEIC,
HnapaJiyiCJIbHBIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOT'OIrpaHHUKax

73

Hapa mapajjiCJIbHbIX IIOCKOCTEH Ha
CKPCHIMBAOIUXCA MTPAMBIX, PACCTOSAHUC
MCKAY CKPCIINBAOIIUMHACA NIPSIMBIMUA B
MMPOCTBIX CUTyallUAX

74

Paccrosaue oT ToUkH J0 IINIOCKOCTH,
pPacCTOSAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruucnenue pacctossHuN MEXIy
CKpELIMBAIOIIHUMHUCS MPSIMBIMHU C
ITOMOUIBIO NEPIIEHIUKYIIIPHON IIIOCKOCTH

76

TpéxrpaHHblil yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXIPAHHOTIO yIJIa

77

DJIeMEHTHI CPePUICCKON TCOMETPHH:
reoIe3nYeCKUe JIMHUMU Ha 3emiie

78

Konrponsnas padora "Yrisl u
paccrosiHus"

79

CucreMaru3zanus 3HaHu "MHOTOTpaHHUK




U €r0 DJIEMEHTEHI"

[Inpamupa. Buael mupamua. IpaBunsHas

80 1
nupamMua

21 IIpusma. IIpssmast ¥ HAKJIOHHAS IPU3MBI. 1
IIpaBunbHas npusma

22 [IpssmMot napainenenunen, 1
IPSAMOYTOJIbHBIN Mapasuienenunesn, Kyo

23 Beinyxibie MHOrorpanHuky. Teopema |
Ditnepa
Brinyxkiblie MHOrOrpanHuku. Teopema

84 Oinepa. [IpaBriIbHBIE U TOJTYyIIPABUIIBHBIE 1
MHOT'OTPaHHUKHU

85 KonTponbhas padota "MHororpanHuku" 1

26 IlonsiTve BEKTOpa Ha IVIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocth BEKTOpOB 1

89 [IpaBusno mapamienenumnena 1

90 YMHOK€HUE BEKTOpa Ha YNCIIO0 1
Paznoxenue BexTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIEKAIUX B OJHOMN 1
IUIOCKOCTH

92 CkansipHoe pOu3BECHUE 1

93 Boruncnenue yria Mexry BEKToOpaMu B |
MIPOCTPAHCTBE

94 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

95 IIpocreiine 3ana4u ¢ BEKTOpaMu 1




96 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1
97 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1
98 O06o001IeH e U cucTeMaTu3alus 3HaHu| 1
99 O06001IeHEe 1 cucTeMaTh3alus 3HaHuil 1
100 Hrorosast koHTpobHas paboTa 1
101 Hrorosast konTpoibpHas pabota 1
102 O060011IeHre U CUCTEMATU3aIU 3HAHUIA 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KIIACC

Kosn4yecTBo yacos i DJIeKTPOHHbIE
aTa
uudposbie
Nen/m | Tema ypoka Konrpoabusie | Ilpakruueckne | H3y4eHH
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI s
pecypcsl

| IToBTOpeHue TeMsl "KoopauHaTel BEKTOpa 1

Ha TUIOCKOCTH U B IPOCTpaHCTBE"
) IToBTOpenue temsl "CkaisipHOE 1

IIPOU3BENIEHUE BEKTOPOB"
3 [ToBTOpenue TeMbl "Brruucienue yria |

MEXJly BEKTOpaMHU B IIPOCTPaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, |

MPOXOIAIICH Yepe3 B TOUKH"
5 YpaBHEHUE TOCKOCTH, HOPMAJIb, 1

YpaBHEHHE IUIOCKOCTH B OTPE3KaxX
6 YpaBHEHHUE IUIOCKOCTH, HOPMAJIb, 1

yYpaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousseneHue 1
2 JIuHeiiHble HEPABEHCTBA, JIMHEWHOE |

IIPOrPaMMHUPOBAHHE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWMHOE 1

[IPOrpaMMHUPOBAHUE
10 AHanutryeckue MeTobl pacuéra yria 1

MEX/1y IPSMbIMH B MHOT'OI'PaHHUKAX
1 AHanuTH4yecKue MEeTOobl pacuéra yria |

MEX/y TUIOCKOCTSIMA B MHOTOTPaHHUKAX




®dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPIMHATAX

13 Haxosxnienue paccTostHUM OT TOYKH 10
TJIOCKOCTH B Ky0Oe

14 Haxosxienue paccTostHulM OT TOUKH A0
IJIOCKOCTH B IPABMJILHOM MUPaAMU/IE

15 KonrponbHas pabora "AHaniuTHueckas
reometpus’”

16 CeueHuss MHOTOTPaHHUKOB: CTaHIapTHBIC
MHOTOT'PaHHUKH

17 CedeHusi MHOTOTPAHHUKOB: METOJI CJIEI0B
CeueHuss MHOTOTPaHHUKOB: CTaH/IapTHBIC

18 IJIOCKOCTH, NIEPECEUEHUS PSIMBIX U
IUIOCKOCTEH

19 [TapanienbHble NpsIMbIE U TIJIOCKOCTH:
napajuiejbHble CEUCHUS

20 [TapannenbHble NpsIMbIE U MIIIOCKOCTH:
pacy€r OTHOLIEHU
[TapamiensHbIe PSIMBbIC U TIJIOCKOCTH:

21 YIJIbl MEK]TY CKPEIIMBAOIUMUCS
MIPSMBIMU
[TepnienquKkysipHBIC TIPSMBIE U

” IJIOCKOCTH: CTaHIaPTHBIC IMaphl
MePIEHINKYIISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHUH MHOTOT'PAaHHUKOB
[lepnienuKyIsipHBIC TIPSIMBIEC U

23 IJTIOCKOCTH: TEOpEMA O TPEX

MEPIEHAUKYISPAX




24

[lepnieniuKynsipHbIE MIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHHUS UIUH B
MHOTOTpaHHHUKaX

25

[ToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI JISI
TJI0MIAEH, COOOPaKEHUS TOI00US

26

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0IIAJIEH, COOOpaKeHUS MTO00Us

27

[ToBTOpEHue: momanu
MHOTOYTOJILHUKOB, ()OPMYJIIBI JJISI
Iomaen, cooopakeHus moao0ous

28

[Tnomaau ceyeHniit MHOTOTPAaHHHUKOB:
TUIOIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKEHHUsI TOT00MS

29

[Tnomanu ce4eHnit MHOTOTPAaHHUKOB:
IUIOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpayKeHUs MOA00us

30

Kontponbnas padota "[loBTopeHue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenumneaa

32

3anaun 00 yaBOCHHHU Ky0a, O KBaJpaType
Ky0a; O TPUCEKIIUU yTia

33

CrepeoMeTpHuueCKUe 3a7jaui, CB3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napaJiesienumnesa




[Ipuknagubie 3a1a4n, CBsI3aHHBIE C

34 BBIYUCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuiesenumnena

35 OO6BEM npsIMON TPU3MBI

36 CrepeoMeTpHuueCcKUE 3a7jaui, CBI3aHHBIE C
BBIUUCIIEHUEM 00BEMOB TIPSMOM MTPU3MBI

37 IIpuknanHele 3a1a4um, CBSI3aHHBIE C
00BEMOM MPSIMOI IPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpenenéHHoro uHTerpana. O0nEM
HAaKJIOHHOM MPU3MBI
Boruncnenne 060bEMOB TeI ¢ TOMOIIbIO

39 onpenenéHHoro uHTerpana. O0neEM
MApaMUbI

40 ®opmyna 00béMa nupamuibl. OTHOLLIEHUE
00BEMOB NUpaMHJL ¢ OOIIUM YIIIOM

A1 ®opmyna 00béMa nupamuibl. OTHOLLIEHUE
00BEMOB MUPAMHUJ] ¢ OOIIUM YTIIOM

47 CrepeoMeTpHUuECKUE 3a7jaul, CBS3aHHBIE C
00bEMaMU HaKJIOHHOM MTPU3MBI

13 CrepeomeTpHuuecKue 3a1a4u, CBSI3aHHbBIE C
00BEMaMH MUPaMUIbI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OO0bEMBI

Ten", CBsI3aHHBIE C 00BEMOM TUPAMUIBI




[Ipumenenue 06bEMOB. Beruncienue

46 pacCTOSIHUS 10 TUIOCKOCTH

47 Kontponbnas padora "O0bEM
MHOTOTpaHHUKa"
Hunuuapudeckasi TOBEPXHOCTb,

48 o0pa3yroIne WIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [pssMoi KpyroBou HUIUHAD.
[1nomaae MOBEpXHOCTU HUIUHAPA

50 Konnueckas moBepXHOCTh, 00pa3yromme
KOHHYECKOU noBepxHocTu. Konyc

51 CedeHue KOHyca IMIOCKOCTBIO,
MapajyiebHOMN MJIOCKOCTH OCHOBaHUSA

5) VYceuénnblil konyc. M3006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaabs 60KOBOM MOBEPXHOCTH H
IIOJIHOY ITOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
MOJIHOW MOBEPXHOCTU KOHYyCa
CrepeoMeTpuiecKue 3aa4u Ha

55 JIOKa3aTeIbCTBO M BEIUMCIICHHE,
MIOCTPOEHUEM CEYEHUN HUINHAPA, KOHYyCca
CrepeomeTpuiecKHe 3aj1aui Ha

56 JIOKa3aTeIbCTBO U BEIUHCIIEHHE,
MOCTPOEHUEM CEUCHUH ITUIIMH]IpaA, KOHYyCa

57 [Ipuknagubie 3a1a4n, CBSI3aHHbBIE C

MUIMHOPOM




58

[Ipuknagubie 3a1a4n, CBsI3aHHBIE C
IATUHAPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa ¢
1ockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. B u n306pakenue mapa

61

Ilepeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. B u n306paxkenue mapa

62

VYpasuenue chepsl. [Lnomans chepsl u e
yacreu

63

CummeTtpust cepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYHUCIICHUE,
CBsi3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEYCHHM IIIIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHUEM UX CEYCHHI IIIOCKOCTHIO

66

HpI/IKHa,Z[HBIC 3aJa4M, CBA3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA IIOCKOCTH,
BBIYHCIICHHS B OKPY>KHOCTH, CTaHIaPTHbHIE
nonoous

68

Paznuunnie KOM6I/IH3HI/II/I TCJI BpallICHUA U
MHOT'OI'PaHHHUKOB

69

3anaun no Teme "Tena U MOBEPXHOCTH




BpaieHus"

70

3anaun no teme "Tena U MOBEPXHOCTH
BpaiieHus"

71

Konrponsnas padora "Tena u
MIOBEPXHOCTHU BpameHus"

72

O6wém nnnunapa. Teopema 06 00bEMeE
OpsSIMOTO IWJIMHAPA

73

Boruncnenne 00bEMOB TeI ¢ TOMOIIBIO
onpenenéHHoro uHTerpana. O0neEM
KOHyca

74

ITmomany OOKOBOM M OJIHOM
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IWIIMHIPA,
KOHyca

76

[Ipuknagueie 3agaun no teme "OOBEMBI U
IJIOIA I TOBEpXHOCTEN Ten"

77

OO0BEM 1mapa 1 MapoBOro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTprUECKHE 3a/1a4H,
CBSI3aHHBIE C BEIYHCIEHNEM 00BEMOB
IIapa, mapoBOro CErMEeHTa U IapOBOT0
CEeKTOopa

78

[Tpuxnanueie 3ana4n o Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM I11apa U
wiomaabio chepsl. COOTHOIMIEHUS MEXTY
IUIOIIASIMUA TOBEPXHOCTEH 1 00BEMaMu
MOJOOHBIX TeJ




79

[TogoOHBIE TENa B IPOCTPAHCTBE.
N3menenne o6bEéMa npu mogo0uu.
CrepeoMeTpuyecKre 3a7auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB TeJl U IUIOMIAeH
MOBEPXHOCTEH

80

Kontponbnas padota "[lnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"

81

JIBmxeHus npoctpancTsa. OToOpakeHus.
JIBv>keHHs 1 paBeHCTBO Guryp. O0me
CBOICTBA JBHKCHUM

82

Buapl nBukeHunii: napajuieIbHbINA
MIEPEHOC, IEHTPAJIbHAS CUMMETPUS,
3€pKaJibHasi CHMMETPHS, TOBOPOT BOKPYT
IpsAMOM

83

[TpeoOpazoBanust mogoowus. [Ipsimas u
cdepa Ditnepa

84

FCOMeTpI/I‘ICCKI/IC 3aJ1a4 Ha MPUMCHCHHUC
JABUKCHUA

85

Kontposbnas padota "BekTopsl B
npocTtpaHcTae"

86

O6o0maroiiee moropenue 11 moHsTHi 1
MeTO0B Kypca reomeTpun 10—11
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"[TapamienbHOCTE NPSMBIX U INIOCKOCTEN
B IIPOCTpPaHCTBE"

87

O6o6matoniee nopropenue 11 nonaruii u
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:




"BekTopsbl B mpocTpaHcTBe"

88

O6o0maromiee moropenue 11 mousTuii u
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CHCTeMAaTH3allus 3HAHWIA:
"BexTopsl B mpocTpaHcTee”

&9

Ob6o6maromee noropenue 11 noHATHH U
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHUKa"

90

O6o6maromiee noropenue 11 noHsATUit 1
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CUCTeMAaTHU3allus 3HAHWIA:
"O6beM MHOTOrpaHHUKa"

91

Oo6o06maromee noropenue 11 noHsATUit 1
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIMsl 3HAHU:
"ITnomaay moBepXHOCTU U 0OBEMBI
KpYTJbIX Ten"

92

Ob6o6matomiee nopropenue 11 nonaruit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATHU3aI1sl 3HAHUM:
"[nomaamn MOBEPXHOCTU U OOBEMBI
KpYTJibIX Ten"

93

HroroBas KoHTpoNbHAs paboTa

94

Wtorosas koHTposbHas paboTa

95

[ToBTOpenue, o6o0IICHNE U
cucTeMaTu3auus 3HaHUI

96

Hcropus pa3BUTHs CTEPEOMETPUH KaK




HayKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBuTHs CTEPEOMETPHUH KaK
97 HayKH U €€ poJIb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
08 HayKU U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
99 HayKH U €€ pOoJib B pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3sBUTHSA CTEPEOMETPUH KaK
100 HayKH U €€ POJIb B pa3BUTUHU

COBPCMCHHBIX MHXKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOT I

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKM U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTepEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB I1O

102




ITPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KJIACC
Kon 8
IIpoBepsiemble MpeIMeTHBIE Pe3yJILTATHI OCBOECHHSI OCHOBHOM
NpoBePsSIeMOro .
00pa30BaTeJIbHOW NMPOrPaAMMBI CpelHero 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, MPsSMasi, TNIOCKOCTh
75 [TpyMeHATh aKCUOMBI CTEPEOMETPUU U CIEACTBHUS U3 HHUX IPH PELICHUU
' reOMEeTPHUYECKUX 3a7a4
73 OnepupoBaTh TOHATHSIMH: MapaJUICIBHOCTh W MEPIEHIUKYISIPHOCTH
' NPSIMBIX M TUIOCKOCTEH
74 KnaccudumupoBaTs B3aUMHOE PACIOJIOKEHUE MPSMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYTPAaHHBIA yroJ, TPAaHU JBYTPAHHOTO YIIa,
7.5 pebpo IBYTrpaHHOTO YIJIA, JIMHEHHBIM yroJl ABYTPAHHOTO YIUIa, TpaaycHas
Mepa JBYTPaHHOTO yTria
76 OnepupoBaTh TOHATHUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIA W HEBBITYKJIbII
' MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOIPaHHUKA, TPABUIIbHBIN MHOTOI'PAaHHUK
77 Pacrio3HaBaTh OCHOBHBIC BHIBI MHOTOIPAHHUKOB (ITMpaMua, MPHU3Ma,
' MPSIMOYTOJIBHBIN TTapaJiieenunes, Kyo)
KnaccudpurmupoBat  MHOTOIpAaHHUKH,  BBIOMpasl ~ OCHOBAaHUS  JUIS
7.8 KJIaCCHU(UKAIUU (BBITYKJIbIC W HEBBIMYKIbIC MHOTOTPAHHUKH, TIPABHIILHBIC
MHOTOTPAHHHKH, MPSMBIC U HAKJIOHHBIC TPU3MBI, TTaPAJUICIICITUTIC/IH )
7.9 OnepupoBath MOHATUAME: CEKYIas TNIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB
710 OOBSCHATH MPUHIUIBI TOCTPOCHUS] CEUEHUH MHOTOTPAaHHUKOB, MCTOJIb3Ys
’ METO/I CIEI0B
CTpouTh CEYCHHsSI MHOTOTPAHHHKOB METOJOM  CJICJIOB, BBITIOTHSTH
7.11 (BBIHOCHBIE) TIOCKHE YEPTEKU W3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pematp 3amaun Ha HAXOXKICHUE TCOMETPUUYCCKUX BEIMYUH IO 0Opas3iam
WIH aNrOpUTMaM, TPHUMEHSS W3BECTHBIC AHAIMTHYCCKHUE METOABl TPH
7.12 pEeIICHHH  CTaHJApPTHBIX MaTeMaTHYeCKMX 3a]ad Ha  BBIYUCIICHUC
PACCTOSIHUN MEXIy ABYMsI TOYKAMH, OT TOYKH JIO MPSIMOM, OT TOYKHIO
TUTOCKOCTH, MEXTy CKPEIIUBAIOIIUMUCS TPSIMBIMHU
7.13 Pemate 3amaun Ha HAXOXKACHHWE T€OMETPHUYECKUX BEIMYMH MO 0Opasiam

WK aJiIroputMaM, IPUMCHAA MH3BCCTHBLIC AHAJIUTHYCCKHUEC MCETOAbI IIpH
PCIICHHUM CTAHAAPTHBLIX MATCMATHYCCKUX 3ada4 Ha BBIYMCICHUC YIJIOB




MEXIY CKPEIIUBAIOIIUMUCS TPSMBIMUA, MEXAY MPSIMOW W TIIOCKOCTHIO,
MEX]y TIIOCKOCTSAMH, ABYTPAaHHBIX yTIJIOB

Boeraucnsate 00bEMBI B TIIOMIAIA TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma,

7.14 nupamMmuia) ¢ NMpUMEHEHHEM (OpPMYyJ, BBIYHCISATH COOTHOIICHUS MEXKIY
TUTOINAASIMUA TIOBEPXHOCTEH, 00BbEMaMU TIOJJOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATUSAMHU: CHUMMETPHUSl B IPOCTPAHCTBE, LIEHTP, OCb M
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPHI
W3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HHOOPMAIHMIO O
7.16 IOPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTrypax, TpeACTaBICHHYIO Ha
yeprexax U pUCyHKax
[TpumensaTs reomerpudeckue (GakTbl A PELIEHUS CTEPEOMETPUYECKUX
7.17 3a/7a4, MPEANoiararoluX HECKOJbKO IIaroB pEIICHHs, €CJIH YCIOBUS
NPUMEHEHHUs 3a1aHbl B ABHOU hopme
718 [IpuMeHATH mpocCTEMIIME MNPOTrpaMMHBIE CpPEICTBA M DIEKTPOHHO-
' KOMMYHHKAIIIOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHUX 3a]1a4
719 IIpuBOogUTE NpHUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC HU
' YKU3HU, pacllO3HaBaTh MPOSIBIEHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONy4YEHHBIE 3HAHUS HA IPAKTHKE: aHAJIN3UPOBATh pEaJIbHbBIE
CUTyallUu U NPUMEHITh U3YUYEHHbIE MIOHATUSA B MPOLECCE NTOMCKA PELICHUS
MaTeMaTHYeCcKu c(HOPMYIMPOBAHHON MPOOJIEMBI, MOJICIUPOBATh PealbHbIC
7.20 CUTyallul Ha SI3bIKE T€OMETPUH, MCCIEN0BATh IOCTPOEHHBIE MOJAEIU C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHN U TEOpeM, ammapara aareopsl,
pemarb  MpaKkTUYECKHWE  3aJauyd,  CBA3aHHbBIE C  HAXOXACHHUEM
FE€OMETPUUECKUX BEIUYUH
11 KIIACC
Kox .
IIpoBepsiembie IpeaMeTHBIEC Pe3yJIbTAThI 0CBOCHHS OCHOBHOMH
NpoBEPSIEMOro .
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yJbTarTa
6 I'eomerpus
OmnepupoBaTh HOHATHAMU: IHIMHIpPUYECKas MOBEPXHOCTh, OOpasyrolye
6.1 WIMHIPUYECKON TOBEPXHOCTH, IWJIMHApP, KOHUYECKass IOBEPXHOCTD,
o0pasyrolre KOHMYeCKO! TTOBEPXHOCTH, KOHYC, cheprueckasi MIOBEpXHOCTb
6.2 Pacnio3naBath Tena BpaleHus (IMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATDH CITOCOOBI TIOJTYYCHHS TEJI BpaIleHUS
6.4 KnaccudumupoBats B3auMHOE pacnoiokeHue chepbl U MIIOCKOCTH
OnepupoBaTh NOHATUAMU: LIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA
6.5 CEerMeHTa, LIapOBOM CJIOM, OCHOBAHME LIAPOBOIO CJIOs, BBICOTA IIAPOBOIO

CJ1051, IIAPOBOM CEKTOP




6.6

Bbruncnsate 00bEMBI M IUIOMIAAM  TOBEPXHOCTEW Tesl  BpallleHus,
reOMETPUUECKUX TeJl C IPUMEHEHHEM (HOpMYJT

6.7

OnepupoBaTh TOHSATHSIMU: MHOTOTPAHHUK, BIIMCAaHHBIH B cdepy
OTIMCaHHBIN O0KOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOIPAHHHUK WJIHM TEIO
BpalIeHUs

6.8

BeI4ucnsaTe COOTHOMIEHUS MEXKIY IMIIOMAASIMH MOBEPXHOCTEH U 00BEMaMu
[MOOOHBIX TEJ

6.9

N3o06paxkats u3zydyaemble (GUTYpbl OT PYKH M C HPUMEHEHHEM IPOCTHIX
4epTEKHBIX HTHCTPYMEHTOB

6.10

BhIONTHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEXKHM U3 PHCYHKOB IPOCTHIX
00BEMHBIX (QUTYp: BHUI CBEPXY, COOKY, CHH3Y; CTPOUTH CEYCHHS Tel
BpAIICHHUS

6.11

W3BnekaTh, WHTEPHPETHPOBATH M MPEOOpPa30OBBIBATH HMHMOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIypax, IMpeACTaBICHHYI0 Ha
YEepTEkKaxX U PUCYHKaX

6.12

[IpumensTe reomeTpuyeckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEIIIONIAralolUX HECKOJIBKO IIAroB PEIICHUs, €CIU YCIOBUSA
NpUMEHEHHUs 3aJaHbl B IBHOU (hopme

6.13

OHepHpOBaTB MOHATHUEM: BEKTOP B IPOCTPAHCTBEC

6.14

BBIOTHATE JACHCTBHSI CIIOKCHHS BEKTOPOB, BBIUMTAHUS BEKTOPOB M
YMHOXKEHHUS BEKTOpa Ha 4YHCJIO, OOBSCHATh, KAaKUMH CBOWCTBAMH OHHU
o0JazaroT

6.15

[IpumensTs npaBuiIo Napasuiesaenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb NOHATUAMU: JAEKAapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPIAUHATHI BEKTOPA, YroJl
MEXy BEKTOpaMU, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

Haxomuts cyMMy BEKTOPOB M IIPOM3BEIECHHME BEKTOpAa Ha 4YKCIIO, YIOIl
MEXIYy BEKTOpPAMHM, CKaJSIPHOE IIPOU3BEIECHUE, PACKIAABIBATH BEKTODP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

BaﬂaBaTb IIJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemats HpOCTefIIHI/Ie TCOMETPHUICCKUEC 3aJaud Ha NMPUMCEHCHUC BCKTOPHO-
KOOpAWHATHOTO METOa

6.20

Pemrate 3aJa4u Ha JO0Ka3aTCIbCTBO MATCMATHUYCCKUX OTHOIIEHUH W
HaXO0KACHUEC TCOMECTPUYCCKUX BCIUYHUH I10 06pa311aM WM aJIropuTMam,
IMPUMCHSA HU3BECTHBLIC METOABI pu pelicHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaa4

6.21

IIpuMeHATH NpOCTEHIIME IPOrPaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ad

6.22

HpI/IBOI[I/ITb MNpUMEPbI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoac U
JKHU3HH, PACIIO3HABATH MMPOABJICHUC 3dKOHOB T'COMETPUUN B UCKYCCTBC




6.23

[IpuMeHATh MOTy4YeHHBbIC 3HAHWS Ha MPAKTUKE: aHAJTU3UPOBATh PEAIbHBIC
CUTyallMu U MPUMEHITh U3YUYCHHbIE MOHATHUS B MPOIECCEe MOKMCKA PEIICHUS
MaTeMaTH4ecku cHopMyIMpOBaHHOM MPOOIEMBI, MOAECTUPOBATH PEAbHbBIE
CUTyalldd Ha S3bIKE TEOMETPUH, MCCIENI0BAaTh IOCTPOEHHBIE MOJETH C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHSATUI U TeopeM, almapara ajareopsl,
pemiate  MpakTUYeCKHe  3a7auyd,  CBA3aHHBIE C  HAXOXJICHHEM
TEOMETPUUECKHUX BEJIMYUH




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

I'eomerpus

7.1

OcHoBHblE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTrie 06 aKCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHoOe pacrionoxeHue npsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINEC, TTapAJIIICIIbHBIC
U CKPCIIMBAOIINUECCA  MPAMBIC. HapaHHeJIBHOCTB MNpsAMBIX H IJIOCKOCTEH B
IIPOCTPAHCTBE: IAapaJUIebHBIE NPSIMBIE B IPOCTPAHCTBE, IAPALIEIBHOCTh TPEX
MNpAMBIX, MTapalJICIbHOCTDH pr[MOﬁ M IUIOCKOCTH. YTIBIC COHaIlpaBJICHHBIMHU
CTOpPOHAMH, yroj MEXIy IpsIMbIMH B mIpocTpaHCTBe. [lapasuienbHOCTH INTOCKOCTEHN:
napajuieibHble IUIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIockocTel. IIpocreiimme
MIPOCTPAHCTBEHHbIE (UIYpbl Ha IIJIOCKOCTU: TeTpa’ap, KyO, mapajuiesenunen,
MOCTPOEHUE CEUYCHHI

7.3

[lepneHUKYIAPHOCTE MNPAMOM M IUIOCKOCTH: MNEPHEHAUKYJSIPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSMbIE NapaJIEIbHbIE U NEPIEHIUKYISPHBIE K IUNIOCKOCTH, IPU3HAK
NEPIEHAUKYISIPHOCTH NPAMOU M IJIOCKOCTH, TEOPEMA O IPSIMOM NMEPNEHAUKYISIPHON
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YOI MEXKY NPAMON M IUIOCKOCTBIO, IBYIPAHHBIN
yroJl, JUHEHHBIN yrojl IBYIpaHHOro yria. [lepneHauKkynsap u HaKJIOHHBIE: PACCTOSHHE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 IMIIOCKOCTHU, MPOEKIHs (PUryphl Ha
IJIOCKOCTh. [lepreHIuKyIsspHOCTh IJIOCKOCTEN: MPHU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocteil. Teopema o TpEX meprneHIuKyIsIpax

7.4

[lonsiTHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHMKA, BBIIYKIIBIE H
HEBBIITYKJIbIE MHOTOIDAaHHMKHM, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
[pu3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMasi U HAKJIOHHAs INpPHU3MblI, OOKOBas U
IIOJIHAsI TIOBEPXHOCTH Npu3Msbl. [lapamienenumen, npsMOyTOIbHBIN NapajuieIenunes] u
ero cporcrea. [Impammupa: n-yrosipHas nmupaMuaa, T'PaHM U OCHOBAaHUE IUPaMUBL,
OOKOBas W IOJHAs MOBEPXHOCTh MHUpaMUbl, MpPaBUIbHAS M yCEUYE€HHAs MUPAMUJA.
DOneMeHTbl MNpu3Mbl U OUpaMuibl. [lpaBUiibHBIE MHOTOTPaHHMKHU: TOHSITHE
MIPaBUJIBHOTO MHOTOIPAHHMKA, IIpaBWJIbHAs IpU3Ma M NpaBWIbHAs NUpamMuia,
IIpaBUJIbHAS TPEYrojbHas MUpaMKJia U MpaBUWIbHBINA TeTpasap, KyO. IIpeacraBnenue o
IIPABWJIBHBIX MHOTOTPDAaHHUKAaxX: OKTa’ap, AOACKa’ap U ukocadapyrue CeueHus
IIPU3MBI U TUPAMHUIBI

7.5

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, MPSIMOMH, MIOCKOCTH.
DneMeHThl  CUMMETPUM B MHUpaMHUAax, Mapajielienuneaax,  MpaBUIbHBIX
MHOT'OIPAHHHUKAX

7.6

Bbruncienue »l€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriel. Ilmomane
OOKOBO MOBEPXHOCTH M IMOJIHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIA/Ib OCHOBAHUH,




TeopemMa 0 GOKOBOI MOBEPXHOCTH MPSIMOM MPpU3MBI. [101maas 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTU MPaBUWIbHON MUpPaMHbI, TeOpeMa O IUIOIIAIU YCEUEHHOM MUpPaMUIBL.
[Tonsitue 06 00bEMe. OOBEM MUPAMUIBI, TPU3MBI

7.7

[Tono6ubie Tena B npocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAJSIMU IOBEPXHOCTEH,
00BEMaMHU MOTOOHBIX TEI

11 KUIACC

Kox

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

6

['eomeTrpus

6.1

[Mununapuyueckas MOBEPXHOCTh, 00pa3yoIKe HWIMHIAPUYECKON MOBEPXHOCTH, OCh
HHHHHILPH‘IGCKOﬁ IMOBEPXHOCTH. L[I/IJ'II/IH)Ip: OCHOBaHHUSI W OOKOBas IMOBCPXHOCTD,
o0pa3syromias 1 0Ch, TUIONIAAs OOKOBOW U MOJIHON MTOBEPXHOCTH

6.2

Konuueckasi moBepxXHOCTh, 00pa3yrolie KOHUIECKON MMOBEPXHOCTH, OCh M BEPIIMHA
KOHMYECKOW MoBepXHOCTU. KOHyC: OCHOBaHME M BeplIMHA, OOpasylomas U OCh,
IUIOMIalb OOKOBOW W TOJIHOM TOBEPXHOCTH. Y CEUEHHBI KOHYC: O0Opa3ymoolue u
BbICOTA, OCHOBaHUA U 60KOBaﬁ MMOBCPXHOCTH

6.3

Cdepa u map: neHrp, paguyc, AMameTp, MWIOMAAsL TOBEPXHOCTH cdepbl. B3anmuoe
pacnosoxeHue chepsl U MIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe, IUIonaab

cepsl

6.4

N3o06paxenue Ten BpalleHus Ha TUIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYCa

6.5

KomMOuHanmu Ten BpamieHus ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIA OKOJIO
chepsl, cepa, BmMcaHHAsT B MHOTOTPAHHUK, WJIA TEJIO0 BpAIlEHUS

6.6

[Tonsitne 06 00BEMe. OcHOBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
NpPSIMOYTOJIBHOTO MapaieNenunena u ciueacTpus u3 He€. O0bEM IMIMHAPA, KOHYCA.
O06BEM mapa u rwiomanb chepsl

6.7

HOI[O6HBIC TCJIa B IPOCTPAHCTBC. CooTtHomeHHs MCXKAY Iom@aasasMunu HOBerHOCTeﬁ,
00BbEMaMu HOI[OGHLIX TCII

6.8

Ceuenust muiMHApa (MapajyielbHO U TMEPHeHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO M MPOXOAIIEE Yepe3 BEPIINHY), CeUeHHs I1apa

6.9

BeKTop Ha IUIOCKOCTH M B IPOCTPAHCTBE. CnoxeHne W BBIYHUTAHUE BCKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pasznoxenue BekTopa Mo TpéM HEKOMIUTAHAPHBIM
BekTtopam. [IpaBuio napamnenenunesna. Pemenue 3anad, cBsI3aHHBIX C IPUMEHEHUEM
MpaBWI IEUCTBUM C BEKTOPAMH

6.10

IIpsmoyronbHas cucTemMa KOOpAMHAT B HpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimue 3agaun B KOOpAMHATaX. Yroia Mexay BekTopamu. CkaisipHoe
IIPOMU3BEJICHUE BEKTOPOB. BpluncieHue yrioB MeXAy NPSAMBIMA M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJI IPU PEIIEHUN T€OMETPUYECKHX 3a]1a4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHUSI K MPEJIMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbl CpeAHero 001ero
TpeOoBaHus o0pa3oBaHust

Brnagenne MeronaMum J0Ka3aTeNbCTB, aJrOPUTMAMM PEIICHUS 3a]ady;
yMeHHe (OpMyJIMpPOBAaTh M ONEPUPOBATH MOHATHUAMU: OIPENIEICHUE,
aKcuoma, Teopema, CIEACTBHE, CBOWMCTBO, INPHU3HAK, JOKAa3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYJIHUPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOINOJIOKHOE YTBEPXKICHHE, NMPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MAaTEMaTHYECKONM MHIYKIWH,
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIACHUS PU PELICHNUN 3a]a4, OLICHUBATh
1 JIOTUYECKYI0  IPaBUJIBHOCTb  PAcCYXKIACHMH; YMEHUE  OIEpUpOBATH
MOHATUSMH: MHOXECTBO, ITOJAMHOYKECTBO, ONEpalUy HAJ MHOKECTBAMU;
YMEHHE  HCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIMCaHUs PeaJbHBIX MPOLIECCOB U SBJICHUMN U IIPU PELICHUHU 3a]a4, B TOM
qyclie U3 IPYruX y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh
U OIUCHIBAThH TPadbl pa3TUYHBIMU CIIOCOOAMH; HCIIOIB30BATh Ipadbl MpH

PCUICHUHU 3a1a1

2 YMeHue OIICpHUPOBATH TIOHATHUAMHU: HATYypaJIbHOC 4YHUCIIO, LCJIIOC 4YHUCIIO,
CTCIICHBb C ICJIBIM ITOKA3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
palrOHAJIBHBIM IIOKA3aTCJIEM, CTCIICHb C I[CﬁCTBHT@J'IBHI)IM I10Ka3aTecJIEM,
norapu(bM qucia, CUHYC, KOCHUHYC W TaHI'CHC MNPOU3BOJIBHOI'O 4YHCIIA,
OCTaTOK IO MOAYJII0, palHrOHAJIBHOC YHUCIIO, HppaAlUOHAJIBHOC YHCIIO,
MHOXCECTBAa HATypaJIbHBIX, MNCJIbIX, pPAlIUOHAJIbHBIX, JIEUCTBUTEIIHLHBIX
YUCCII; YMCHHC HCII0JIb30BATh IMMPHU3HAKNU ACIIUMOCTH, HaMCHBIIHH 06HII/II7I
ACIIUTCIIb WM HAHMMCHBIICC 06].].[66 KpaTHOC, aJIrOpUT™M EBKJ’II/II[a Ipu
pelieHrn 3aJa4, 3HAKOMCTBO C Pa3JIMYHBIMH MO3UIHUOHHBIMU CUCTCMaMU
CUHCJICHUA; YMCHUEC BBIIIOJHATH BBIYUCIICHUC 3HAYCHHUI U HpeO6p330BaHI/I5{
BBIpa)KCHI/II\/'I CO CTCICHAMHU H J'IOI“apI/I(I)MaMI/I, Hp606pa30BaHI/I${ ,Z[pO6H0-

palrOHAJIbHBIX BI:IpEl)KCHHfI; YMCHUC OIICpHUPOBATH IIOHATUAMU:

IIOCJICAOBATCIIbHOCTD, apI/I(i)MeTI/ILIeCKaH IIporpeccusi, IcOMCTpPpHUUCCKAA




nporpeccusi, OECKOHEYHO YOBbIBAIOIIAass I€OMETpUYECKass IPOrpeccus;
YMEHHME 3a/aBaTh IIOCIEAOBATEIBHOCTH, B TOM 4YHCJIE C IOMOILBIO
PEKYpPpPEHTHBIX (POpMyII; yMEHHUE ONEPUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSOKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4YHcia, (opmMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMeETh
NPOU3BOUTH apu(pMETHYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
MIPUBOIUTH TIPUMEPHI MCIIOJIb30BAHHS KOMIUIEKCHBIX YHCEN;, ONepUPOBAThH
NOHATHAMM:  MaTpuma 2x2  wu  3X3, ONpeaenuTeNlb  MaTpHIbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHne onepupoBaTh MNOHATHAMH: PalHAOHAIbHBIE, HPPALHOHAIbHBIC,
NoKa3aTesbHbIe, CTENEHHbIE, JOrapupMuUUecKre, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PAaBHOCWIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME penlaTb YpaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBl C IOMOIIBIO pPa3JIMYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPAaBEHCTBA W CHCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, MX CHUCTEMBI JUI1 PELICHUS MaTEMaTHYECKHUX

3aj71a4 M 3a]1a4 U3 Pa3UYHbIX 00JacTel HAyKU U peabHON KU3HU

YMeHue omnepupoBaTh TOHATHAMH: (YHKIHS, YETHOCTh (YHKIINH,
NEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(byHKUIMHU, SKCTpeMyM (YyHKIUHM, HauOojbllee M HaMMEHBIIEE 3HAYCHUS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAs (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUI U
¢u3nvecKkuii CMBICT TPOU3BOAHOHM, TEepBOOOpasHas, ONpeAeIEHHbIN
MHTErpai; yMEHHME HaXOAWThb AaCHUMITOThI Tpaduka (QyHKUUH; yYMEHHE
BBIUUCIATh  NPOM3BOJHBIE  CYMMBI, ITPOU3BEIEHHUS, YAacTHOIO U
KOMIO3ULUK (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMU; yMEHHME HAaXOOUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO JJIsi HUCCIEIOBaHUS (QYHKIMM,
HaxXoAuTh HauOOJbIIME W HAaUMEHbIIUE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHMEM amrapara MaTeMaTHYeCKOTo
aHalIu3a; MPUMEHATh MPOU3BOAHYIO U1 HAXOXKJICHHsS HAaWIy4dIlIero
pelleHrss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKUX U

(bU3HYeCKUX 3a/adax; HaXOJIUTh IUIOMAAU U 00BEMBI (PHUTYp C TOMOIIBIO




HHTCrpaaa; MNpUBOAUTL HNPHUMEPLI MATECMATHUYCCKOIO MOACITIUPOBAHUA C

NOMOIIBIO AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpauk GyHKIMH, oOpaTHas QyHKIuS,
KOMIO3UIMS (QYHKIMM, nuHeWHas GyHKOUS, KBaApaTU4Has (QyHKUUSA,
panMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, TOKa3aTelbHas |
norapupmuueckass (QyHKIMH; yMEHUE CTPOUTh TpapUKd H3YUEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHust  rpadukoB  (GYyHKUHH,
UCMOJb30BaTh TPa(UKKU U1 U3yYEHHs MPOLECCOB U 3aBUCHUMOCTEH, NpHU
pelIeHNH 33734y U3 JAPYrMX Yy4eOHBIX NpeAMETOB M 3a1ad U3 peaybHOU
KU3HH, BBIpOXKaTh (OPMYJIaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBAa W Trpaduku (QyHKIMHA Ui pelleHus ypaBHEHUH,
HEpaBEHCTB M 3aJay C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemarbh TEKCTOBBIE 3a7aud pPa3HBIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJIU U YacTH, HA JBWXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33Jja4d U3 00JIACTH YNpaBICHUS JUYHBIMH U CEMEHHBIMU
(uHAHCAMM); COCTaBIISTh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CHUCTEMBl IO YCJIOBHIO 33Jaud, HCCIEJOBATh IOJYYEHHOE pELIEHUE U
OLICHMBATh IMPaBAOINOJ0OHOCTh pPE3YyJIbTATOB; YMEHUE MOJEIUPOBATH
peanbHBIE CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEA0BATh
MOCTPOCHHBIE ~ MOJEIM C  WCIOJB30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHHue onepupoBaTh MOHATHAMH: CpelHee apu(pMEeTHYECKOe, MEIHUaHa,
HauOoJbIllee U HAUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMEHHE H3BJICKaTh, WHTCPIPETHPOBATH
MH(POPMAILIKIO, TIPECTABICHHYIO B Ta0IMIaX, HA JAUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEABHBIX MPOIECCOB W SIBJICHHUIA, TIPEICTABISTH
nHpOpMaIMi0O C TOMOIIBID TabNWIl ®W JAWarpaMM; HCCIIEI0BaTh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHUCIC C HpI/IMeHCHI/IeM rpaq)nqecxnx
METOA0B U BJICKT];)OHHI)IX Cpe)ICTB; rpa(i)nqecm/l ucciaeaoBaTb COBMECTHBIC

Ha6J'IIOI[eHI/I}I C MIOMOLIbIO JuarpaMm pacCCuBaHUA U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh IOHATUAMM: CIy4YaWHBIA OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C€ HCIIOJIL30BAHHCM rpa(bnqecm/lx MCTOJOB, IIPHMCHITH




(GopMyJbl CIOXKEHUS W YMHOXKEHHUS BEPOSATHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (GOPMYIIBI,
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEepPUpPOBATh
MOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPElEIICHHE BEPOSATHOCTEH,
MaTEeMaTHUYeCKOe OXHJaHUE, IUCHEpCHUs U CTaHJApPTHOE OTKJIOHEHUE
CllyyallHOM  BEJWYMHBL, (YHKLUMU pacnpeieieHus U IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO0 U HOPMAJILHOTO paclpee/iCeHuil; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpe/eeHU Ui pelleHus 3a1ady;
3HAaKOMCTBO C MOHATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BEIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE NPUBOIAUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOoNBUIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEpUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YMCIIO COYETaHUM,
YUCIO  NEPecTaHoBOK; OmHOM  HplOTOHA; yMeHHMe  NPUMEHATh
KOMOMHATOpHbIE (aKTbl U PACCYKICHUS Ul pEIleHUs 3a7ay; OLIEHUBATh
BEPOSTHOCTH PEAJbHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJENb U

HHTCPIIPECTHPOBATDH HOHy‘IGHHLIﬁ pe3yiibTat

YMeHHue omnepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA YTJa, IJIOCKUN YIroJl, IBYIPaHHbIN
yroJ, TPEXTPaHHBIM YroJj, CKPEeIUBAIOIIUECS NPAMbIE, MApaIEIbHOCTh U
NEPpNCHAUKYIISIPHOCTD TIPAMBIX U HHOCKOCTeﬁ, Yroja MExKAay IMpsIMbIMH,
Yroln MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAy IUIOCKOCTAMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
pacCTOsTHUE MEXKy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh IPU PEIIECHUN
3aJjady U3yuyeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHpPa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IIOMOIIBK0 TE€OMETPUYECKMX IIOHATUNA M BEIWYMH, pelaTh

CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aJa4U
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBI, 00BEM (QUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes, OpuU3Ma, NHUpaMuia, (uUrypa M IOBEPXHOCTb
BpalleHus, IWIMHIAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTH THPAaMUAbI, NPU3MBI, KOHyCa, LWIMHApA, O0BEM KyoOa,
NPSMOYTOJBHOTO TapauleienuIiea, NUPAaMHUIbI, TPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAHHUIO, CEUEHHE IIapa, IUIOCKOCTb,

Kacaromascs C(bepm, HUIMHAPpA, KOHYCA, YMCHHE CTPOUTH CCYCHHC




MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHI U TOBEPXHOCTHU
BpAILIEHUs, UX CEYEHUs, B TOM YHUCJIE C TIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(dbopMyIIUpOBaTh ONpeAeNeHUs] U3y4yaeMbIX (PUTYp, BHIABUTATH TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX T€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccupukanui Quryp 1o
pa3NUYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOJUMBIE JIOTIOJHUTEIIBHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHSTUSAMM: JBHKEHHE B  IPOCTPAHCTBE,
napajuieJbHbI MepEeHOC, CUMMETPHsI Ha IUIOCKOCTH M B MHPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TOMO00MS, TMOJ00HbIE (QUTYPBI, YMEHHE
pacro3HaBaTh paBHbBIE U MOJOOHBIE (UTYPBL, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BATh T€OMETPUUECKUE OTHOIICHUS MPHU
pelIeHnr 3a]a4y; HaXOJWUTh T'€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
wIomaab, 00bEM) NpU PEIIeHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peanLHoﬁ KN3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCINMYHNHBI
(nmuHA, yroy, TIIOIMAgh, OOBEM, IUIOIIAAL TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC (bOpMy.HI)I U MCTOAbI, B TOM YHCJIC. ILIOINAJb ITOBCPXHOCTHU
MUpaMubl, MPU3MBI, KOHYCa, LWIMHIpA, IJoans chepsl; o0bEM Kyoa,
MNpAMOYTOJIBHOIO  Mapajuiejiciurcaa, IMupaMuabl, I[IPU3MbI, NOUJIWHAPA,

KOHYcCa, IlIapa; yMEHHE HAXOUTh OTHOIIIEHUE 00BEMOB TTOTI00HBIX (hHUTyp
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YMeHne onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa HA YHWCIO, pPa3oKEHHWE BEKTOpa Mo Oasmucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENEHUE, YTOJN MEXIY
BEKTOPAMH, YMECHHE HCIIOIH30BaTh BEKTOPHBIA M KOOPJMHATHBIA METO]I

AJI1 peIICHUA T'COMETPHUICCKUX 3a/1a1 U 3aJla4 APYTUX y‘le6HBIX npeaMCTOB
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YMeHue BbIOMpATh MOIXOANIANA METO JIJIS PEIICHUS 3a1a9u; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUW TPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHWM,; YMEHHE pAaclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MATEMATUYECKUX

OTKPBITUH POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKN




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
ET'2 10 MATEMATUKE

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

1

Yucia ¥ BEIUMCIIEHUSA

1.1

HatypanbHble u nienble ynciia. [Ipu3Haku 1eIMMOCTH LENbIX YHCEeI

Pammonansubie umncina. OOBIKHOBEHHBIE W JECATUYHBIC IPOOH, TPOIEHTHI,

12 OeCKOHEYHBIE TIepPUOIMYECKUe Apodu
13 Apudmernueckuit KOpPEHb HaTypaJIbHON CTEIICHHU. JenctBus c
' apupMeTHIeCKUMHU KOPHIMH HaTypalbHON CTETIEHU
1.4 Crenenp ¢ nenplM nokazatesneM. CTENEHb C PAallMOHAIBHBIM ITOKA3aTEJIEM.
' CBoiicTBa cTENEHU
15 CuHyc, KOCMHYC M TaHI€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpPAIbHBIC JTOTaPHU(PMBI
JelicTBuTenpHble uucia. ApU(pMETHYECKHE OINepalud ¢ JIeHCTBUTEIbHBIMU
1.7 yucaamu. [lpuGnukxéHHble BBIUKCICHMS, IMpaBWIa OKPYIVIEHUS, NPUKUAKA U
OLICHKA pe3yJIbTaTa BEIUNCICHUN
1.8 [TpeoOpa3oBaHne BbIpaXKEHUM
1.9 Kommiekchsle yncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 L{enble ¥ TpOOHO-pallMOHANBHBIE YPaBHEHUS
2.2 UppanuoHanbHble ypaBHEHUS
23 TpuroHomerpudecknue ypaBHEHUs
24 [Toka3arenbHble U orapumMuyeckue ypaBHeHUs
2.5 Llenbie u 1pOOHO-paIIIOHANIbHBIE HEPABEHCTBA
2.6 HppanmoHanpHble HEpaBEHCTBA
2.7 [TokazarenbHble U JorapumMuyeckre HepaBeHCTBA
2.8 TpuronomeTpruyecKkue HEpaBEHCTBA
2.9 CucreMsl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C apamMeTpaMu
2.11 Martpuia cucTeMbl JIMHEHHBIX YpaBHEHUH. OnpeneauTens MaTpULbl
3 ®yHKkuMU U rpaduKu




@Oyukmus, crmocoOwl 3ananus GyHKIUH. ['paduk Gyaknun. BzaumHo oOparHbie

> ¢bynkunu. YétHble 1 HeuéTHble pyHKuuU. [lepuoanyeckue GyHKIMU
OO6nacTe ompeneneHuss U MHOXECTBO 3HadeHW#M GyHkumu. Hymu dyHKImm.
) [TpoMeXyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' Maxkcumymbl 1 MUHMMYMbI (GyHKIMU. HanGombliee M HauMeHbIllee 3HAUYEHUE
(GYHKIMU Ha TPOMEKYTKE
13 CrenenHas (yHKIMS C HaTypajJbHBIM M IIeNbIM Ioka3ateneMm. EE€ cBoiicTBa u
. rpaduk. CBoiicTBa U TpadUK KOPHS 1-0i CTETICHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zarenbHas u norapupmuueckas GyHKIMH, X CBOHCTBA U TpapUKH
316 Touku paspbiBa. AcumnTorhl rpapukoB ¢yHKuuid. CBoiicTBa (QYHKIMH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 ITocaenoBaTeabHOCTH, CIIOCOOLI 3a1aHUS TTOCIIEA0BATEILHOCTEN
3.8 Apudmernueckass M reomerpudeckas nporpeccuu. Popmyna  CI0XKHBIX
' IIPOLIEHTOB
4 Hauana maTemaTuueckoro aHaimsa
4.1 [TpousBonHas GyHkuu. [Tpon3BoIHBIE SIEMEHTAPHBIX (PYHKLIUH
[IpuMeHeHHEe TPOU3BOMHOW K HCCIENOBaHMIO (PYHKIMI Ha MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. Haxoxnenne HanOoJbIIEro U HAUMEHBILEro 3HaYeHUs (YHKLUU
Ha OTpe3Ke
43 [TepBooOpasnas. MaTETpan
5 MHoxecTBa U JIOrHKa
5.1 MHo:xecTBO, onepanuu HaJ MHOKecTBaMH. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpstMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpAILICHUS




7.5

KOOp,Z[I/IHaTBI H BCKTOPbI
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