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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:
AKCUOMBI CTEpEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECS,
IapajulesIbHble M CKpeluBaromuecs npsamble. [Ipu3Haku CKpEmMBarOIIMXCs
npsAMBbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MMapAJIIIEIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPIMBIX, 1APAIICIIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOECKTUPOBAHHUE, H300pakKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIEIbHOIO MNPOEKTUpoBaHMs. W300paxeHue
¢buryp B nmapayuieIbHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, yTOJI
MEXIy NpsMBIMU B IIpocTpaHcTBe. [lapainenbHOCTh IIOCKOCTEN: MapalljieIibHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpa’Ap, NapajuleNICIHUIIE,
MMOCTPOECHUE CCUCHU.

IleprieHIUKYJISAPHOCTD MPSIMON U IUIOCKOCTH: NEPIEHIUKYJIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAIIENbHBIE W NEPHNEHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IMPSAMOW M INIOCKOCTH, TEOpeMa O NPsIMOH
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHMUE.
IleprieHIUKYJISIp U HAKJIOHHBIEC: PACCTOSIHUE OT TOYKH O IIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TOPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  TPU3HAK  NEPHNEHIUMKYJIAPHOCTH  JIBYX
Iockocter. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

VIl B INPOCTPAHCTBE: YroJl MEXAY IPSAIMON U IUIOCKOCTBIO, JBYI'DAHHBIN
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
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKH

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI OBEPXHOCTh MPU3MBI.
[Tapamnenenunen, OpsAMOYTOJABHBIA — MApAJUICIECNUIIE] U  €r0  CBOWCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTHM MHOTOTpaHHMKA. Teopema OJuiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yronpHas mnupamuiaa,
npaBwibHas U yced€HHas nupamuabl. CpoiicTBa pébep M OOKOBBIX TpaHei
IIPaBWJIBHOW nupamuiel. IIpaBuinbHbIE MHOTOTpAaHHUKH: IIPaBUJIbHAs IpU3Ma U



IIpaBWJIbHAS IIMpaMHJa, IPAaBWIbHASA TPEYIOJbHAsI NUPaMUIa WU TNPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHUKAX: OKTadp,
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 CBOOOJHO OMNEPUPOBATH OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUM MPU
pelIeHnH 3a1a4 U MPOBEICHUN MAaTEMAaTHUYECKUX PACCYKICHUI;

® [PUMEHSTH AKCUOMBI CTEPEOMETPUM U CIICJICTBUSI U3 HUX MPU PEHICHUU
r€OMETPUYECKHUX 3a/1a4;

e KiaccU(PUIMPOBATh B3aMMHOE PACIIOJNOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBaTh TOHSTHSIMH, CBSI3AHHBIMH C yIJlaMd B
MIPOCTPAHCTBE: MEXAY MPSAMBIMH B MPOCTPAHCTBE, MEXKIY MPAMOA U
MJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (IpU3Ma,
nupamMua, NPSIMOYTOBHBIN MTapajuieenunes, Kyo0);

e KiaccupuIMpoBaTh  MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHUS  JUIS
KJ1accu(pUKaIIu;

e CBOOOJHO ONEpUPOBATH MOHATHAMH, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPaHHUKOB IIJIOCKOCTBIO;

® BBINOJHATH napajiesibHOE, LEHTPaJIbHOE " OpTOTOHAJIBHOE
MPOEKTUPOBaHKUE (UTYp HA IJIOCKOCTh, BBIMOJIHATh M300pakeHust Guryp
HAa TUIOCKOCTH;

® CTPOUTH CEUCHHUS MHOTOTPAHHHMKOB Pa3IMUHBIMU METOJAaMU, BBITIOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

® BBIUKCIATH IUIOIIAJM  MOBEPXHOCTEH  MHOTOIPAHHUKOB  (TIpU3Ma,
nUpamMua), TEOMETPUIECKUX Tell C TPUMEHEHUEM (HOPMYTT;

e CBOOOJIHO OTMEPUPOBATH MOHATUSMU: CUMMETPUSI B TIPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTb CHMMETPHUH, LIEHTP, OChb M ILIOCKOCTb CHMMETPUU
uryper;

e CBOOOJIHO OMNEPUPOBATH MOHATUSMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

® BBINOJHATH ACUCTBUS HaJl BEKTOPAMHU;

e pemarh 33/aud Ha JOKa3aTeJbCTBO MATEMAaTHYECKHUX OTHOLIEHUN U
HaxO0XXJICHUE TE€OMETPUYECKUX BEJIUYHMH, MPUMEHSS H3BECTHBIE METO]IbI
IIPU PELICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOIO U BBICOKOI'O YPOBHS
CJIOXHOCTH;

® [IPUMEHATHh NPOCTEUIIME NPOrpaMMHBIE CpPEJICTBA U  DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3a/1aY;

® U3BJIEKaTh, MNpPeoOpa3oBbIBATh WU HMHTEPIPETUPOBATH HHPOPMALHIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, HNPEACTABICHHYIO Ha
YepTekax U pUCyHKax;

® I[PUMEHATHh TIOJIYYEHHbIE 3HAaHMS HAa [PAKTUKE: CpaBHUBATh U
aHAJM3HPOBATh PEANbHBIE CUTyallMd, NMPUMEHSITh U3yUYECHHbIC MOHSTHUS B
mpolecce TIOUCKA  pelleHUus MaTeMaTU4YecKd C(HOopMyJIHpOBaHHOM
npoOJIeMBbl, MOJAEIUPOBATh pEalbHbIE CUTYyallMM HA S3bIKE T€OMETPHH,
HCCJIEI0BATh MMOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TeopeM, ammapara anreOpbl, pelarh MPaKTUYECKUEe 3aayu,
CBSI3aHHBIEC C HAXOXKJICHUEM F'€OMETPUUYECKUX BEIUYHH;

® UMETh MpEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUHM Kak
COCTaBHOM 4acTu (pyHJIaMEHTa pa3BUTHS TEXHOJIOTHH.

K koniy 11 kiacca oO0y4aronuiicss Hay4YuTCs:



CBOOOJTHO OMEPUPOBATH MMOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHUYCCKOM,
KOHUYECKOH U c(heprudeckorl TOBEPXHOCTSAMHU, OOBICHITH CIOCOOBI
MOy YCHHUS;

OTIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C TEJIaMU BPAIICHUS: IIWIHHIPOM,
KOHYCOM, c(epoii 1 mapom;

pacmo3HaBaTh Tella BpalieHus (OMUIUHAP, KOHYyc, chepa u map) u
OOBSICHATH CIIOCOOBI MTOJTYICHHUS TEJ BPAIICHUS;

KJIacCU(DUIIMPOBATH B3aUMHOE PaCITOOKeHNEe C(hephl U IMIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHHUS,
O00BEMBI W TUIONIA/IA TOBEPXHOCTEH MHOTOTPAHHUKOB W TEJNl BpAICHUS,
TE€OMETPUUYECKUX TEJ C MPUMEHEHHEM (hopmyT,

CBOOO/IHO OIEPUPOBATH TMOHATHUSMH, CBS3aHHBIMH C KOMOWHAITUSIMH TEI
BpaIlleHUus] ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BIHCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BUcaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAaIICHMUS;

BBIYHCIIATh COOTHOIICHUS MEXTY TIIOMASIMHU MMOBEPXHOCTEN B 00BEMaMu
ITOJIOOHBIX TET;

n300pakaTth M3y4aemble (UTYPBI, BBIMOJIHATH (BBIHOCHBIC) TIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJ BPAICHUS;

W3BJICKaTh, WHTEPIPETHPOBATH W IMpeoOpa3oBbIBATH HH(POpPMAIIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPHUYCCKUX (Urypax, IpEeACTABICHHYIO Ha
yepTekax U pUCyHKax;

CBOOOTHO OTIEPUPOBATH MOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTICPAIlMU HAJl BEKTOPAMH;

3aJ1aBaTh INIOCKOCTh YPABHCHHUEM B JICKApPTOBOM CUCTEME KOOPIUHAT;
peliaTh reOMETPUUYECKHUE 3a/1a4i Ha BBIYUCIICHUE YTJIOB MEXAY MPSIMBIMU
U TUTOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUH OT TOYKH JO IJIOCKOCTH, B
I1EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPJAMHATHOT'O METOa MPU PEIICHHH,
CBOOOJHO ONEPHUPOBATh TIOHATHSIMH, CBSI3aHHBIMH C JBIDKEHHUEM B
MPOCTPAHCTBE, 3HATH CBOKWCTBA JABUKEHUM;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHWKOB W T BpPAIICHUS TPHU
MapaJyIeIbHOM  TEPEHOCE, UEHTPAIBHOM CHMMETPHHM, 3€PKATbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHus MOA00MS;
CTPOUTH CEUEHWST MHOTOTPAHHUKOB M TEJI BPAIICHUS: CEUCHUS HUIUHAPA
(mapasuienbHO U MEPIIEHIUKYIISIPHO OCH), CEYCHHS KOHyca (TmapayijiebHbIe
OCHOBAHUIO U MIPOXO/ISIINE Yepe3 BEPIINHY ), CEUCHUS I1apa;



WCIIOJB30BaTh METOABI TOCTPOEHMSI CEYEHHMM: METOXN CJIEAO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHMUSI, METOJI IIEPEHOCA CEKYIIEN TUIOCKOCTH;
JOKa3bIBaTh FTEOMETPUYECKHUE YTBEPKICHHUS;

MPUMEHATh TeoMeTpuyeckre (akThbl JUIsl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmllinX HECKOJBKO IIAaroB pELICHHS, €CIA YCIOBUS
MIPUMEHEHUS 3a/I1aHbI B SIBHOW U HESIBHOU (hopMme;

pemaTe 3aJadyd Ha JOKa3aTelIbCTBO MAaTEMAaTHMYECKHMX OTHOLIEHHW U
HAaX0JICHUE TEOMETPUUECKUX BEJINYNH;

IIPUMEHSTH NPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKALIHOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1aY;

IIPUMEHATh  IIOJIyYEHHbIE  3HAaHWUA  HA  IPAKTUKE.  CPaBHUBATh,
AHAJIU3UPOBATh U OLICHUBATH PEAJIBHBIC CUTYal[UH, IPUMEHATh U3yYCHHBIC
MOHATHS, TEOPEMBbI, CBOWCTBA B  IIPOIECCE IIOMCKA  PELICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJIEMBI,  MOJEIUPOBATH
peanpHbIE CHUTyallMM Ha SI3BIKE T'€OMETPHUM, MCCIENOBATh IOCTPOCHHBIE
MOJEIM C UCIOIb30BAHUEM TI€OMETPUYECKUX [OHATUH U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKHWE 3a/laud, CBA3aHHBIE C
Hax0KJICHUEM T€OMETPUUECKUX BEIINYNH;

UMETh TpeACTaBICHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUS TEOMETPUH Kak
COCTAaBHOM 4acTH (yHIAMEHTA PAa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NMPOrpamMmbl Bcero Kontpoaeupie | - IpaxTiieckue o0pa3oBaTe/ibHbIE
padoThl padoThbI pecypebi
1 BBeznenue B ctepeoMeTputo 23 1
) B3aumHoe pacnonoxeHue npsiMbIx B 6 |
MIPOCTPAHCTBE
3 [TapaniensHOCTh NPSIMBIX U TUIOCKOCTEH B g
IIPOCTPAHCTBE
4 [leprieHAUKYISIPHOCTD MPSIMBIX U ’s
IJIOCKOCTEH B MPOCTPAHCTBE
VYrisl 1 paccToIHUS 16 1
MHoOrorpaHHuKH 7 1
BekTtopsl B mpocTpaHCcTBE 12
g HOBTOPCHI/I@, 000011IeHHEe U CHCTEMATH3aIHS 5 )
3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Hara DJIeKTPOHHbIE
Ne undposbie
Tema ypoka bp
n/n o0pa3oBaTe/ibHbIE
pecypcbl
1 OcHoBHBIE TpaBUIIa U300PAKEHHUS HA PUCYHKE TUIOCKOCTH, apaJIeIIbHBIX MPSIMBIX
(0Tpe3koB), cepeIuHbI OTpe3Ka
[TonsTHS cTepeoMeTpun: TOUKa, MpsiMasi, MIO0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE MpaBUiIa
2 n300pakeHUs Ha PUCYHKE TUIOCKOCTH, MapauIebHBIX IPSIMBIX (OTPE3KOB), CEPEANHbI
oTpe3Ka
3 [onsATHS: IEpeceKaroIuecs MIOCKOCTH, MePECEKAIOITNECs psMast M IIOCKOCTB;
MOJTYTIPOCTPAHCTBO
4 [MonsTHS: MepeceKarouecs MIOCKOCTH, TIEPECEKAIIINEcs MPSIMast U TIOCKOCTh;
MOJTYTIPOCTPAHCTBO
5 MHororpaHHUKH, U300pa)kKeHUE MPOCTEUIITNX MPOCTPAHCTBEHHBIX (DUTYD, HECYIIECTBYIOMINX
00BEKTOB
6 MHoOTrorpaHHHKY, H300paKEHUE MPOCTEUIITNX MTPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX
00BEKTOB
7 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE CIIEACTBHUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBbIE CIEACTBUS U3 HUX
9 AKCHOMBI CTEPEOMETPUH U TIEPBEIE cleACTBYs u3 HUX. CrIocoObl 3aJaHusI IPSMBIX U
I10cKOCTeH B mpocTpaHcTBe. O003HAUEHNE IPSIMBIX U IIIOCKOCTEHN
N3o6paxenune ceuyeHnit mupamMuabl, Ky0a v MPU3MbI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
10 N306paxkenune nepecedeHus MOMyUYeHHBIX TIOCKOCTeH. PackpalirBanue moCTPOSHHBIX
CEYCHU pa3HBIMU I[BETAMU




N3o0pakeHne ceueHnii mupaMu/ibl, KyOa U IpU3MbI, KOTOPBIE MMPOXO AT Yepe3 ux peopa.

KEHUE T YEHUS NOJIyYeHHBIX IUIOCKOCTeN. PackpalmBanue nocTpOeHHBIX

11 N3o06paxenue nepeceue oyue ockocTell. PackpammBanue moctpoe
CEYEHUH pa3HbIMM LIBETaMU
N3o0pakenune ceueHuii mupaMu/ibl, KyOa U IpU3MbI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

12 N300paxenue nepeceueHus NOJyueHHBIX MIIOCKOCTEN. PackpalliBaHue NOCTPOEHHBIX
CEUYEHUM pa3HbIMU IBETAMHU
N3o0paxenune ceuyeHnit mupamMuibl, Ky0a v MPU3MbI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

13 N3o0paskenue nepeceveHus moydeHHbIX II0CKOCTel. PackpammBaHie mocTpOeHHBIX
CEUYEHU pa3HbIMU LIBETAMHU

14 Merton cnenoB Uit HOCTPOCHUS CEYECHHMN

15 Merton cienoB it HOCTpOeHUs cedeHuil. CBOMCTBA MEPECEUCHUI PSAMBIX U TIIOCKOCTEH

16 Meton cieoB Uil MOCTpoeHUs! ceueHuil. CBOMCTBA EepeceueHU MPSAMBIX U IIIOCKOCTEN

17 [TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém Toukam Ha pédpax. CoznaHue BHIHOCHBIX
YEepTEKEeW 1 3aMKCh 11aroB NOCTPOEHUS

13 [TocTpoenue ceuenuii B nmupamujie, Kyoe no Tpém Toukam Ha pédpax. Co3znaHue BHIHOCHBIX
yepTekel U 3aMuch M1aroB MOCTPOSHUS

19 [TocTpoenue ceuenuii B mupamue, Kyoe no Tpém Toukam Ha péopax. Co3nanne BBIHOCHBIX
YyepTeXel U 3alnch M1aroB MOCTPOEHUS

20 [TocTpoenue ceuenuii B mupamuie, Kyoe mo Tpém toukam Ha pédpax. CoznaHne BHIHOCHBIX
YEepTEKEW 1 3aMKCh I1aroB NOCTPOEHUS

)1 [ToBTOpenue nnanumerpuu: Teopema o NponoOpHHOHAIbHBIX 0Tpe3Kkax. [logobue
TPEYroJIbHUKOB

2 IToBropenue mianumerpun: Teopema Menenas. PacueTsl B ce4eHUAX Ha BBIHOCHBIX
yeprexax. Mcropus pa3zBUTHS IIIaHUMETPUH U CTEPEOMETPUN

23 20-24.10 | Koumponwvnaa pavoma "Axcuomor cmepeomempuu. Ceuenusn'’

24 B3aumHoe pacnonoxeHnue npsambIx B npoctpaHcTBe. CkpelyBaromuyecs npsmble. [Ipuznaku

CKpCHIUMBAOIINXCA IIPAMBIX. HapannenLHHe IpsAMBIC B IIPOCTPAHCTBE




Teopema 0 CyleCTBOBAHMYU U €IMHCTBEHHOCTH MPSIMOM NapajuieIbHON TaHHON PSAMOH,

25 MPOXOIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIeKaIlleW Ha TaHHOUN npsMou. Jlemma o
MepeCeYeHUH NapAJIIEIbHBIX MPSIMBIX INIOCKOCTHIO

26 [TapamtensHOCTB Tpex npsMbIX. TeopeMa 0 TpEX napayIeNbHbIX OpsIMBbIX. TeopeMa o
CKPEILMBAIOIIUXCS MPSAMBIX

7 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MAapaJIJIEIbHOTO IIPOEKTUPOBAHUS.
N3o0pakenue pa3HbIX (GUTYp B apaiiebHON MPOESKIHH

28 LleHTpanbpHas NpoeKusA. YTOJI C COHAIIPABIECHHBIMU CTOPOHAMHU. YTOJI MEXKy NPIMBIMH

79 3ajaun Ha J0Ka3aTeIbCTBO U MCCIIEI0BAHNE, CBSI3aHHBIE C PACIIONIOKEHUEM IIPSMBIX B
MIPOCTPAHCTBE

30 [ToHsTHSA: MapaJIENbHOCTD MPSIMOM U IJIIOCKOCTH B IpOCTpaHcTBe. [Ipru3Hak napajuieIbHOCTH
npsiMoit U tiockoctu. CBOMCTBA MapaIeIbHOCTH MPSIMOM U TNIOCKOCTH

31 I'eomeTpuueckue 3aaun Ha BBIYMCIIEHUE U 1I0KA3aTEIbCTBO, CBA3AHHBIE C APAIIIIEIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE

0 [TocTpoeHue ceuenus, MPOXOASILIETO YepPe3 JaHHYIO IPSIMYIO Ha YepTEkKe U NapajliIeIbHOrO
nIpyrou npsmoid. Pacuér oTHomeHui

1 [TapannenbHas npoekiys, IpPUMEHEHHUE 71 IOCTPOEHUS CeUeHUH Ky0a 1 napasuiesenune/a.
CaoiicTBa napasuiesenuneia 1 mpu3Mbl

34 [TapamiensHble iockocTu. [Ipu3Haky napamwiesbHOCTH ABYX INIOCKOCTEN

35 Teopema o napanneanociTH Y €JUHCTBEHHOCTHU HHOCKOCTI/I, MPOXOJSILIEN Yepe3 TOUKY, He
MIPUHAJICKALLYI0 JAHHOM IJIOCKOCTH U CIIEICTBUS U3 HEE

36 CaolicTBa napamieiabHbIX MJIOCKOCTEN: O MapalIeIbHOCTH MPSIMBIX ITEpECeUeHUs IPU
MEPECEUCHUH ABYX MapalIeIbHBIX MIJIOCKOCTEN TPEThEN
CBoiicTBa mapanienbHbIX IOCKOCTEH: 00 0Tpe3Kax MapajuleidbHbIX IPSIMBIX, 3aKIIOUEHHBIX

37 MEXKy MapauieIbHBIMU IJIOCKOCTSIMU; O MIEPECEUEHUU PSIMOM C IBYMs MapajuiebHbIMU
IJIOCKOCTSIMU

38 [ToBTopenue: Teopema Iudaropa Ha mmockocTr




39

[ToBTOpEHME: TPUTOHOMETPHS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO MapasuIesenuIea

41 Beoruncnenue uiMH OTpe3KOB B KyOe U MPsIMOYTOJIbHOM Mapalljiesenunese

47 [lepneHUKyYIAPHOCTD NPSIMOM M TUIOCKOCTH. [IpU3HaK NepneHIuKyIIpHOCTH NPAMOU U
IIJIOCKOCTH

43 [lepnieHIUKYIAPHOCTD NPSAMOM U IUIOCKOCTHU. [Ipu3HaK NepneHIuKyIIpHOCTH IPIMOU U
IIJIOCKOCTH

44 Teopema 0 CyIlIeCTBOBAHMYU U €IMHCTBEHHOCTH MPSIMO, IPOXOAAIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U NEPIEHANKYJIIPHON K IIIOCKOCTH

45 [ImockoCTH M EPIIEHIUKYJIIIPHBIE UM NIPSMbIE B MHOIOTPDAHHUKAX

46 [InockocTH ¥ NEPIEHANKYIISIPHBIE UM MIPSIMBbIE B MHOTOTPaHHHUKAX

47 [Iepnenukymnsap u HaknoHHadA. [locTpoeHne nepneHuKyIsIpa U3 TOYKU HA MPSIMYIO

48 Ilepnenpukymsap u HakinoHHasA. [locTpoeHne NeprneHuKyIsIpa U3 TOUKU HA NPSIMYIO

49 Teopema o Tpéx nepneHauKyIsIpax (mpsmas 1 oopaTHas)

50 Teopema o Tpéx nepneHAnKyIsIpax (psmas 1 oOpaTHas)

51 Yron Mexay CKpenuBarOIUMUCS TPSIMbIMHU

52 [Tonck neprneHIuKyIApHBIX IPSIMBIX ¢ TOMOIIBIO MEPIIEHIUKYJIIPHBIX IIJIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE

54 [TocTpoenue ceuennii Kyda, MpU3MbI, IPABHIIbHON MUPAMUIbI C IIOMOIBIO OPTOTOHAJIBHOMN
MIPOEKLIUN

55 [TocTpoenue ceueHuit Kyoa, IpU3MBbL, IPABUIBHOM MUPAMUIBI C TOMOIIBIO OPTOrOHAILHON
MIPOEKLUU

56 CuMMeTpHst B IPOCTPAHCTBE OTHOCUTENBHO IUIOCKOCTH. [Imockoctu cummerpuii B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHANKYJISIPHOCTH IPSIMOM U INTOCKOCTH KaK CIIEICTBUE CHMMETPHH

58 IIpaBuiIbHBIE MHOTOIPaHHUKU. Pac4€T pacCcTOSHUN OT TOYKHU 1O INIOCKOCTH




59

[IpaBuibHBIE MHOTOTPAaHHUKH. PacyéT pacCTOSHUIM OT TOYKH /10 TIJIOCKOCTH

60 CriocoObl OIyCTHTh NEPIIEHANKYJIAPBI: CAMMETPHS, CIIBUT TOYKH TI0 TapaJlIeTbHON IPsSMOi

61 CaBur no HenapasuieJIbHON MPsIMOM, U3BMEHEHHUE PACCTOSTHUN

62 9-13.02 Konmponvnaa paboma ""Bzaumnoe pacnonoscenue npamuvix u niockocmeii 6
npocmpancmee’’

63 [ToBTOpEeHue: yroyi Mexay NpsMbIMUA Ha MIIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJILHOM
TPEYTroJIbHUKE, TEOPEMA KOCUHYCOB

64 [ToBTOpEHME: YTOI MEKTY CKPEIIUBAIOIIUMUCS MPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpryeckrie METOIbI BBIYMCICHUS yTila MEXI1y IPSIMBIMU B MHOTOI'PaHHHUKAX

66 JByrpanHusbiii yroj. CBOMCTBO JUHEUHBIX YTJIOB JIBYTPAHHOIO yIJja

67 [lepnennukynsipHble maockocTy. CBOMCTBA B3aUMHO MEPIEHIUKYIISIPHBIX IJIOCKOCTEH

68 [Ipu3Hak nepneHANKYJISIPHOCTH TUIOCKOCTEN; TeopeMa O MPsIMOI MepeceueHus IByX
IJIOCKOCTEH MEePIEeHIUKYJIISPHBIX TPEThEH MIOCKOCTH

69 [IpsimoyronbpHBIN Napasuienenunes; Kyo; U3MepeHus, CBOMCTBA MPSIMOYTOIbHOTO
napajuiesenumnea

70 Teopema o nuaroHaan NpsAMOYIrOJIbHOTO NMapaJlIeNICIUIIENA U CIEICTBUE U3 HEE

71 CrepeoMeTpuueckre U MPUKIAAHbIE 337a4H, CBI3aHHbIE CO B3aUMHBIM PaCcIOI0KEHUEM
IPSIMBIX U TUIOCKOCTH

7 [ToBTOpEHME: CKpeLMBalOLIUeCs NMPsMbIE, TapajuIeIbHbIE IUIOCKOCTH B CTaHJAPTHBIX
MHOTOTPaHHUKAX

7 [Tapa napainenbHbIX IIOCKOCTEW Ha CKPEILMBAIOIINXCS MPSAMbIX, PACCTOSTHUE MEXKIY
CKPEUIMBAIOIIUMHUCS NPSIMBIMU B POCTBIX CUTYAIUSIX

74 Paccrosinue oT TOYKH 10 TIIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IIIOCKOCTH

75 Brruucnenue paccTosiHu MKy CKPEIIUBAIOUIUMUCS MPSMBIMHU C TTIOMOIIBIO
NEPIEHIUKYJIIPHON MIIIOCKOCTH

76 TpéxrpaHHblil yroi, HEpaBEHCTBA JJIsl TpeXTpaHHbIX yriioB. Teopema [Tudaropa, TeopeMsr




KOCHHYCOB U CHHYCOB JIJIsl TPEXTPAHHOTO yriia

77 DNeMEeHTHI CPePUIECKON TEOMETPHH: Te€0Ie3MUECKIE JIMHUN Ha 3eMIIe

78 16 -20.03 | Konmponwvnaa paboma "Yenet u paccmoanun'

79 CucremaTtu3zanus 3HaHuil "MHOrorpaHHMK U €ro 3J1€MEHTHI"

80 [Iupamuna. Buasl nupamuz. [IpaBunbHas nupamuaa

81 [Ipusma. [Ipsamas u HaknoHHas npusmsl. [IpaBunbHas npuszma

82 [Ipsimoit mapasuienenunesn, NpSAMOYTOJIbHBIN MapajieNenumesa, Kyo

83 Brimyknbsie MHOTOrpaHHUKHU. Teopema Ditnepa

24 Boinyknbie MHOrorpanHuku. Teopema Oiniepa. [IpaBuibHbIe U TOTyIPaBUIIbHbIE
MHOTOT'PaHHUKHU

85 6—10.04 Konmponvnaa paboma ""Muozocpannuru'

86 [TonsiTue BeKTOpa Ha MIIOCKOCTH U B IPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 PasnocTs BekTOpOB

89 [IpaBuno nmapanienenumnena

90 YMHOXKEHUE BEKTOpa Ha YUCIIO

91 Pa3noxxenue Bekropa 1o 0azucy Tpéx BEKTOPOB, HE JIEXKAIIUX B OJJHOU MIIOCKOCTH

92 CkansipHO€E IpOU3BEIEHUE

93 Brruucnenue yria Mex1y BEKTOpaMu B IIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMH

95 [Ipocreiiine 3aga4u ¢ BEKTOpaMu

96 [Ipocreiimue 3a1auu ¢ BEKTOpaMU

97 IIpocreiiue 3a1a4u ¢ BEKTOPaMHU

98 O0600111eHre U crucTeMaTu3alus 3HaHU!

99 O06001IeHre U crucTeMaTu3alus 3HaHU!
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18 —22.05

Hmozo6asa konmponavnaa paboma

Hmozosasn konmponvnas paboma

102

O00011IeHIE U CUCTEMATH3AIIUS 3HAHUI




TEMATHUYECKOE IINTAHUPOBAHUE

11 KIIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
m/m NMPOrpamMmbl Bcero Koutpoapnpre | - Ipakruyeckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypebi
1 AHanuTuuyeckas reoMeTpus 15 1
) [ToBTOpEHME, 06o6meHI:Ie u 15 1
CUCTeMaTH3all¥sl 3HAaHHUH
O06bEéM MHOTOTpaHHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomany noBepxXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxenus 5 1
. [ToBTOpEHME, 06o6meHI:Ie u 17 )
CUCTeMaTH3all¥sl 3HAaHHUH
OBILIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Hdara DJIeKTPOHHBbIE
uudposbie
Ne ni/m Tema ypoka bp

o0pa3oBaTe/bHbIE
pecypcsl

1 [ToBTOpenue Tems! "KoopauHaTsl BEKTOpa Ha MJIOCKOCTH U B IPOCTpaHCTBE"

2 [ToBTopenue Tembl "CkansipHoe Ipou3BeAeHUE BEKTOPOB"

3 [ToBTOpenue Temp! "Boruncienue yria Mex,1y BEKTOpaMH B IPOCTpaHCTBE"

4 [ToBTOpEHUE TeMBI "YpaBHEHHE MIPSIMON, IPOXOAAIIEH Yepe3 BE TOUKU"

5 YpaBHEHHE IIJIOCKOCTH, HOPMaJjlb, YPABHEHHE IIJIOCKOCTH B OTPE3Kax

6 YpaBHEHME II0OCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX

7 BektopHoe npousBeneHue

8 JIuneliHble HEPABEHCTBA, JINHEWHOE IIPOrPaMMHUPOBAHUE

9 JIuHelHbIE HEPABEHCTBA, IMHENHOE TPOrPaMMUPOBAHNE

10 AHanuTUYECKHEe METO/IbI pacuéTa yriia MeX/ 1y NpsSMbIMU B MHOTOIpaHHUKAX

11 AHanuTHYECKUE METO/BI PacuéTa yrila MeXy IJIOCKOCTSMU B MHOTOTpaHHHUKaX

12 dopmyIia pacCTOSIHUSA OT TOUYKHU JI0 TUIOCKOCTH B KOOpJIMHATaX

13 HaxoxaeHne paccTosSHUIN OT TOYKH JI0 TUNIOCKOCTH B KyOe

aXO0KJEHUE PACCTOSHUM OT TOUKH JI0 TUIOCKOCTHU B NMPABUIILHON TUPAMUJIE

14 H

15 29.09-3.10 Konumponvnas paboma ""Ananumuueckas ceomempusn'’

16 CeueHnss MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKHU

17 CedeHuss MHOTOIPAHHUKOB: METO/I CIEA0B




Ceuenus MHOTI'OIrpaHHUKOB: CTaAHAAPTHBIC ITIJIOCKOCTH, IIEPECCCUCHUS ITPAMBIX U

18 .
IUIOCKOCTEH

19 [TapannenbHble psIMbIE U IUIOCKOCTH: NapaJIJIEJIbHBIE CEUEHUS

20 [TapannensHble TPsIMbIE U TNIOCKOCTU: PACYET OTHOIICHUI

21 [TapannenbHble NpsIMbIE U TUIOCKOCTH: YTJIbI MEXKAY CKPEILMBAIOIIUMUCS IPSIMBIMU

” [lepnienquKkynsipHBIE MPSAMBIE U INIOCKOCTU: CTAHJAPTHBIE MAPhI MEPIEHIUKYISAPHBIX
MJIOCKOCTEH U MPSMBIX, CHAMMETPUHA MHOTOTPAaHHUKOB

23 [leprieHaAMKYISIpHBIE TIPSIMbBIE U INIOCKOCTH: TEOPEMA O TPEX MEPIECHANKYIApaX

24 [lepnienquKysipHBIE MPSMBIE U TNIOCKOCTU: BHIYMCIICHHS IJTMH B MHOTOTPaHHUKAX

’5 [ToBTOpEHwMeE: MIOMAAN MHOTOYTOJILHUKOB, (POPMYIIBI IS TLTOMIAeH, COOOpaKeHUs
moaoous

%6 [ToBTOpEHME: MIOMAA MHOTOYTOJIbHUKOB, (POPMYJIBI JIJIs TUIOIIAJEH, COOOpaskeHus
nojioous

7 [ToBTOpEHUe: MO MHOTOYTOJIBHUKOB, (POPMYIIBI [JIsl TUTOLIAAEH, COOOpaKeHUs
o100

)3 [Imomaan ceyeHnii MHOTOIPAHHUKOB: TIJIONIAAN TOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaKeHHS TIOTOOMSI

29 [lnomaau ceyeHnii MHOTOrpaHHUKOB: IUTONIAAM TOBEPXHOCTEN, pa3pe3aHusl Ha YacTH,
COOOpakeHHS TIOT00MS

30 10-14.11 Konmponvnaa paboma "lloemopenue: mno2ozpannuxu, ce4eHus MHO202PAHHUKOE "

31 O65BEM Tema. O0BeM IPSIMOYTOJILHOTO Mapajuieenumne1a

32 3anaun 00 yABOEHHHM Ky0a, 0 KBajpaType Ky0a; 0 TPUCEKIIUH yTia

33 CrepeomeTpHuyuecKue 3aa4M, CBI3aHHBIE ¢ 00bEMOM MIPSIMOYTOJIBHOTO MapajuiesienuIe/a

34 [IpuknanHele 3a1a4un, CBsI3aHHBIE C BBIYMCIEHHEM 00BEMA IPSMOYTOJIBHOTO
napasuliesenune1a

35 O0BEM IIPSIMOI TPU3MBI




36 CrepeomeTpuuecKue 3aJ1a4u, CBI3aHHBIC C BEHIYMCICHHUEM 00BEMOB IIPSIMOM MPU3MBI

37 [IpuknanHeie 3a1a4u, CBsI3aHHBIC C 00BEMOM MIPSIMON TIPU3MBI

n Brrancnenre 06bEMOB Tell ¢ MOMOILBIO onpeen€HHOro nHTerpana. O0bEM HaKIOHHOM
PU3MBI

39 Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO OpeieIEHHOro uHTerpana. OobEM MUpaMuIbl

40 ®opmyna 06bpéMa nupamuiel. OTHOIIEHHE 00BEMOB TUPAMHJL C OOILIUM YTIIOM

41 ®dopmyna 00bEMa mupamuabl. OTHOIIEHHE 00BEMOB MUPAMHKJT C OOIIUM yTIIOM

42 CrepeomeTpuueckue 3aj1a4uu, CBsI3aHHbIE ¢ 00bEMaMH HAKJIOHHOW MTPU3MBbI

43 CrepeoMeTpruueckue 3aa4u, CBI3aHHbIE C 00bEMaMU TUPAMU/IBI

44 [Ipuknagueie 3agaun o Teme "OOBEMBI TeN", CBA3aHHBIE ¢ 00bEMOM HAKJIIOHHOUN TIPU3MBI

45 [Ipuknanueie 3ana4un mo Teme "OO0BEMBI TN, CBA3aHHBIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenne 06bEMOB. Brruncienune paccTosHUS 10 TNIOCKOCTH

47 22-26.12 Konumponvnaa paboma ""O6vém mnozocpannuxa'’

48 [{unuHapuyeckas MOBEPXHOCTh, 00pa3yoIIye WIMHIPUIECKON TOBEPXHOCTH

49 Hwmnaap. [psamoit kpyroout munusAp. [nomans moBepXHOCTH HHIIMHAPA

50 Konnueckas moBepXHOCTh, 00pa3yrolye KOHnYeCcKon moBepxHoctu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO, MapAJIEIbHON MITIOCKOCTH OCHOBAHUS

52 VYceu€nHblil koHyC. M300paskeHne KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 6OKOBOM MOBEPXHOCTH U MOJTHOW MMOBEPXHOCTH KOHYCa

54 [Tnomane 60K0BOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA

55 CrepeoMeTpHuuecKre 3aJa4i Ha JI0Ka3aTeIbCTBO U BBIUKCICHHE, TOCTPOCHUEM CEUeHUN
HMWINHAPA, KOHyCa

56 CrepeomeTpuyuecKue 3a1a4i Ha 1I0Ka3aTEIHCTBO M BBIYMCIICHUE, TIOCTPOCHUEM CEUCHHI
UIMHAPA, KOHyCa

57 [Ipuknagueie 3a1aun, CBI3aHHBIE C HUIMHIPOM
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[IpuknagHbie 3a1a9u, CBI3aHHBIC C IIIJIMHIPOM

59 Cdepa u map

60 [Tepeceuenue cepsl u mapa c miaockocteio. Kacanue mapa u chepsl IockocTsio. Bug u
n300pakeHue mapa

61 [Tepeceuenue cepsl u mapa c nmiaockocteio. Kacanue mapa u cheps! miockocTsio. Bug u
M300paKeHHE Mapa

62 Vpasuenue cepsl. [Lnomans chepsl u e€ yacrei

63 Cummerpus chepsl 1 mapa

64 CrepeoMeTpHuueckre 3aJaul Ha JI0Ka3aTeIbCTBO U BBIUHCIICHHE, CBA3aHHbIE CO chepoit U
[IapOM, TOCTPOCHUEM UX CEYEHHH MIO0CKOCTHIO

65 CrepeoMeTpruecKre 3aa41 Ha JI0Ka3aTeILCTBO U BEIYUCIICHHE, CBSA3aHHbBIE CO Chepoit u
1apOM, TOCTPOEHUEM UX CEYEHHH MIIOCKOCTBIO

66 [TpuknagHbie 3a1a49n, CBI3aHHBIE CO c(hepoil u mapom

67 [ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH, BBIYMCIICHUS B OKPY)KHOCTH, CTaHAAPTHBIC
nojoous

68 Paznuynble KOMOMHALIMY TEI BpallleHUs U MHOTOTPAaHHUKOB

69 3anmaun 1o Teme "Tena v MOBEpXHOCTH BpaleHns"

70 3anauu o reme "Tena u moBepxXHOCTH BpalieHus"

71 2-6.03 Konumponvnasa paooma ""Tena u nosepxnocmu spauwjenusn’’

72 O6nem mumnHapa. Teopema 06 00bEME PSIMOTO HUITUHIPA

73 Brruucnenue o0bEMOB TeN ¢ MOMOIIBIO onpeieIéHHOro nHTerpaia. OobpéM KoHyca

74 [Tnomanyu 60KOBOW ¥ MOTHOM MOBEPXHOCTH KOHYCA

75 CrepeoMeTpuuecKre 3aJa4i, CBSI3aHHbIE C BRIYUCICHIEM 00bEMOB IIMIIMH/PA, KOHYCa

76 [Tpuknagasie 3aaaun 1o Teme "OOBEMBI M TUIOIIAH TOBEPXHOCTEH Tem"

77 O0béM mapa u mapoBoro cexkropa. Teopema 06 06sEMe mapa. [Tnomans chepsl.

CTGpGOMeTpI/I‘-ICCKI/IG 3aga4M, CBA3aHHBIC C BBIYMCIICHHUCM 00BEMOB mapa, mapoBoro




CEIMCHTA U IApOBOT'O CCKTOpPa

[puknaaneie 3agaun o Teme "O0bEMBI TeN", CBA3aHHBIE C 00BEMOM IIapa U IUIOMIA/IBIO

78 .
cdepbl. COOTHOIICHUST MEKIY TUIONIAASIMU TIOBEPXHOCTEH U 00bEMaMU MOOOHBIX TET

79 [TonoOHbIe Tena B mpocTpaHcTBe. M3menenne o6béma npu noxoduu. CrepeoMeTpruueckue
3aJa4u, CBSI3aHHbIE C BBIYMCICHUEM 00BbEMOB TEI U IUIOLIAIeH TOBEPXHOCTEH

80 30.03 - 3.04 Koumponvnasa paooma "Ilnowaou nosepxnocmu u 00vémul Kpyzivix men'"

81 JBmxenus npoctpancTa. Otobpakenus. [IBikeHus u paBeHCTBO ¢puryp. Oduue
CBOMCTBA JBHKCHUM

2 Buabl aBMkeHUN: napajuieabHbIi EpEeHOC, LIEHTpalbHas CUMMETPUS, 3epKajlbHast
CUMMETpPHUS1, TOBOPOT BOKPYT MPSIMOiL

83 [IpeobpazoBanus mogobus. [Ipsmast u cdepa Ditnepa

84 I'eomeTpuueckue 3aaun Ha IPUMEHEHUE IBUKEHUS

85 13-17.04 Koumponwvnas paooma ""Bexmoput 6 npocmpancmee''

26 O6o61maromiee nosropenue 11 nouaruii u meronos kypca reomerpun 10—11 knaccos,
cuctemarusanus 3HaHui: "[lapamienbHOCTh NPSIMBIX U MJIOCKOCTEHN B MpOCTpaHCTBE"

g7 Ob6o6maromee noropenue 11 nmouaTuit u MeToa0B Kypca reomerpun 10—11 xnaccos,
cucreMartu3aius 3Hanuil: "BekTopsl B mpocTpancTBe"

28 O6o06maromee moropenue 11 mousaTuii u MeTo0B Kypca reometpun 10—11 kmaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B mpocTpancTse"

29 Ob6o6maromee nosropenue 11 mousaTuit u MeTon0B Kypca reomerpun 10—11 xmaccos,
cucreMartu3ainus 3Hanuii: "OObeM MHOTOrpaHHHKA"

90 O6o6mmaromiee nopropenue 11 nonaruit u metonoB kypca reomerpun 10—11 kmaccos,
cuctemaruzanus 3HaHui: "OO6beM MHOTOTpaHHHUKA"
O6o61maromiee nopropenue 11 nouaruit u meronos kypca reomerpun 10—11 kiaccos,

o1 cucteMartu3arus 3Hanuii: "I1momanayu moBEepXHOCTH U O0BEMBI KPYTIIBIX T

9 Ob6o6maromee nosropenue 11 mousaTuit u MeToz0B Kypca reomerpun 10—11 xmaccos,

cucreMaTu3anus 3HaHui: "[lnomany moBepxXHOCTH U 00BEMBI KPYTIIbIX TN




93

4-8.05

Hmozosasn konmponvnaa paboma

94 Hmozosasn konmponvhasn paboma

95 [ToBTOpEHME, 000OIICHUE U CUCTEMATU3aIIHsI 3HAHUN

96 Hcrtopus pa3Butus cTepeoMeTpur Kak HayKH U €€ poJib B Pa3BUTHU COBPEMEHHBIX
WH)KCHEPHBIX i KOMITBIOTEPHBIX TEXHOJOTHH

97 Hcropus pa3Butus cTepeoMeTpUH Kak HayKH U €€ poJib B Pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUH

08 Hcropust pa3BUTHSI CTEPEOMETPUN KaK HAYKU U €€ POJIb B PA3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

99 Hcropus pa3Butus cTepeoMeTpUH Kak HaAyKH U €€ POoJib B Pa3BUTHU COBPEMEHHBIX
WH)XKCHEPHBIX I KOMITBIOTEPHBIX TEXHOJOTHH

100 Hcropus pa3BuTHS CTEpEOMETPUH KaK HAYKH U €€ POJib B Pa3BUTHUU COBPEMEHHBIX
WH)XCHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTUI

101 Hcropus pa3Butus crepeoMeTprr Kak HayKH U €€ poJib B Pa3BUTHU COBPEMEHHBIX
WH)KCHEPHBIX H KOMITBIOTEPHBIX TEXHOJOTHH

102 Hcrtopus pa3Butus crepeoMeTpUr Kak HayKH U €€ poJib B Pa3BUTHU COBPEMEHHBIX

HWHKCHCPHBIX U KOMIIBIOTCPHLIX TCXHOJIOT it




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KIIACC
Kon N
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
00pa3oBaTeJILHON MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBath MOHATUSIMU: TOUYKA, MPsIMast, MIIOCKOCTh
79 [IpuMeHsSITh aKCHOMBI CTEPEOMETPUU U CIEACTBHSI U3 HUX NPHU PEUICHUH
' TeOMETPUUYECKUX 3a/1a4
73 OnepupoBarh TOHATHSAMH: TAPAUICTLHOCTE U MEPICHIUKYISIPHOCTD
' MPSIMBIX M TTIOCKOCTEH
74 KrnaccudunupoBaTs B3aUMHOE PACIOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHATHSAMH: JBYI'PAaHHBIA yroyl, TpPaHU [BYIPAHHOTO YIJa,
7.5 pebpo IBYTrpaHHOIO yriia, JMHEWHBIM yTroi ABYTPaHHOTO YIJa, TpajycHas
Mepa IBYTPaHHOIO yria
76 OnepupoBarh TOHSATUSMHU: MHOTOTPAaHHUK, BBIMYKJIBIH W HEBBIMYKIIIA
' MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAaHHHKA, TTPABWIIBHBIN MHOTOTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (MMpaMuia, MpHU3Ma,
' MPSIMOYTOJIBHBIN Tapaienenue, Kyo0)
KnaccupunupoBaT  MHOTOIpaHHUKM,  BBIOMpas ~ OCHOBaHUS IS
7.8 KjaccupuKauuu (BBIMYKIIbIe U HEBBIMYKIIbIE MHOTOTPAHHUKH, [IPaBUIIbHbBIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE PU3MBI, MTapaijiesIeUIeabl)
7.9 OnepupoBath MOHATHIMHE: CEKYIas TNIOCKOCTh, CEYCHNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHHSI CEUEHUH MHOTOTPAaHHHUKOB, HCIIOIB3Ys
' METOJI CJIC/IOB
CtpouTh CceYeHHS MHOTOIPAHHUKOB METOJOM  CJICJIOB, BBIIIOJHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTY:
BHJI CBEPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HAXOXKICHHE T€OMETPUYCCKUX BEIWYUH IO 0Opasiam
WIN alTOPUTMaM, TPHUMEHSS H3BECTHBIC AHAIUTUYCCKUE METOIBI MPH
7.12 pEelICHUH  CTaHIAPTHBIX MaTEeMaTHYeCKMX 3ajad Ha  BBIYUCIICHUE
pPacCTOSIHUN MEXIy ABYMSI TOYKAMH, OT TOYKH JI0 MPSMOM, OT TOYKHIO
TJIOCKOCTH, MEXKIY CKPEIIUBAOIIUMUCS TIPSIMBIMU
713 Pemarp 3aaun Ha HaxXOXXIEHHE T€OMETPUYECKUX BEIUYMH MO 0Opasiam

W  aJIropuTMaM, HTPHUMCHASA H3BCCTHLIC AHAJIUTHYCCKUC MCETOJAbI IIpHU




pElIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3aJad Ha BbIUMCICHHE YIJIOB
MEXJy CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEXKIY MPSIMOM U IUIOCKOCTBIO,
MEX/1y TUIOCKOCTSIMH, ABYTPAHHBIX yTJIOB

Brruucasate 00BbEMBI U TIJIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma,

7.14 nUpamMuia) ¢ NMpUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOIICHHS MEXITY
TUTIOIIASIMHA TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh NOHATUSAMU: CHUMMETPHsS B IIPOCTPAHCTBE, LIEHTP, OCh H
’ IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TeOMeTpuYeckux ¢urypax, TMpeACTaBICHHYIO Ha
yepTekax U pUCYHKAxX
[IpumensaTp reomeTpuueckue (akKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPEAIOJIararlliX HECKOJBKO IIAaroB pEIICHMs, €CIU YCIOBUSA
MIPUMEHEHHS 33J]aHbl B IBHOH (popme
718 [IpumensTs mpocTeiiliue NPOrpaMMHBIE CpPEeICTBA U DIIEKTPOHHO-
’ KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [IpuBoauTh NpUMepbl MaTEeMaTHMYECKHUX 3aKOHOMEPHOCTEM B INpUpOAE U
' KU3HU, paCIIO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpyuMeHsITh MOJIy4EHHbIE 3HAHMSI HAa NMPAKTHKE: aHAJIM3UPOBATh pEalIbHbIE
CUTyalluu U NMPUMEHITh U3YUYEHHbIE MOHATHUS B MPOLIECCE MTOMCKA PEIICHUS
MaTeMaTH4eCKu C(HOPMYITHMPOBAHHON MPOOIEMBI, MOJICTUPOBATh PEabHbIC
7.20 CUTyallud Ha SI3bIKE T€OMETPUH, HCCIEN0BAaTh IOCTPOEHHBIE MOJEIH C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TEOpeM, ammapara aareopsl,
pemiatb  MpakTUYECKHWE  3ajaud,  CBA3aHHbBIE C  HAXO0XJIECHUEM
reOMETPUUYECKUX BEJIUYUH
11 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeILHON MPOrPaMMBbl CpeIHero 001ero 00pa3oBaHus
pe3yJabTarta
6 I'eomerpus
OmnepupoBaTh MOHATHSAMU: IMIMHIpUYECKas MOBEPXHOCTh, OOpasyrole
6.1 LWIMHIPUYECKON TOBEPXHOCTH, IWIMHAP, KOHUYECKas IIOBEPXHOCTD,
o0pasyrorre KOHUYeCKO! TOBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb
6.2 Pacnio3HaBath Tena BpateHus (LIUIMHADP, KOHYC, cepa u 1map)
6.3 OOBACHATH CIIOCOOBI OTyUEHUS TeJl BpallleHus
6.4 KnaccugumupoBats B3auMHOE pacroioxkeHne cepsl U MIIOCKOCTH
6.5 OnepupoBaTh NOHATUSAMMU: IIAPOBOM CETMEHT, OCHOBAaHUE CEIrMEHTA, BBICOTA

CerMEHTa, IAPOBOW CIJIOW, OCHOBAHWE IIAPOBOTO CIIOS, BBICOTA IIAPOBOTO




CJ1081, IIAPOBOM CEKTOP

6.6

Berumcnsate 00BEMBI M IUIOMIAMM  TMOBEPXHOCTEH TeNl  BpaIleHUS,
TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popMyT

6.7

OnepupoBaTh TOHSITUSIMH: MHOTOTPAaHHHK, BIIMCAHHBIM B cdepy H
OMUCAaHHBIN O0KOJIO cdepsbl, chepa, BIUCaHHAS B MHOTOTPAHHUK WIU TEIO
BpaIlIeHUS

6.8

BrraucisTe COOTHOIICHUS MEXAY IJIOMAIIMHA MOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEN

6.9

N300pakaTh u3y4yaemble (GUIYypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BoinonHATe  (BBIHOCHBIE) IUIOCKME UEPTEKUM U3 PUCYHKOB MPOCTHIX
00BEMHBIX (uryp: BUA CBepXy, COOKY, CHHM3Y; CTPOUTH CEUYEHHS Tel
BpaIlIeHUS

6.11

W3BnekaTh, WHTEPIPETHPOBATH M MPEeoOpa3oBBIBATH HH(POPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (urypax, TMpeACTaBIEHHYIO Ha
YepTekax U pUCyHKax

6.12

[IpumensTh TeoMeTpudeckue (GakThl ISl PEHICHHs CTePEOMETPHUUECKHX
3a7a4, MPEAINoiararolluX HECKOJIbKO IIaroB pELICHHS, €CJIH YCIOBHUS
MIPUMEHEHHUS 3aJIaHbI B SIBHOU (hopMme

6.13

OHepI/IpOBaTB MMOHATHUCM: BCKTOP B IIPOCTPAHCTBC

6.14

BI)IHOJ'IHSITI) HeﬁCTBHH CJIOKCHUSL BCKTOpOB, BbBIYHUTAHUS BCKTOpOB nu
YMHO)KGHI/ISI BCKTOpa Ha 4YucCjio, 06"I)$ICH$ITI), KaKnMU CBOIZCTBH.MPI OHHU
o0JagaroT

6.15

HpI/IMCHSITL IIPAaBUJIO MTapaJlICJICIIUIICAA IIPHU CIIOKCHUN BCKTOPOB

6.16

OnepupoBaTh TOHSATHUSAMH: JI€KAPTOBBI KOOPAMHATHI B TIPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YO
MEXJy BEKTOpamH, CKaJIsIpHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUTaHApHBIE BEKTOPBI

6.17

Haxomuts cymMy BEKTOpPOB M IpPOM3BEACHHE BEKTOpAa Ha YHUCIO, YIol
MEXJy BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,Z[aBaTB IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemrate HpOCTGﬁHIHG TCOMETPHUICCKUEC 3aJaud Ha IMPUMCHCHHUEC BCKTOPHO-
KOOPAWHATHOTO METOa

6.20

Pemarn 3aJa4u Ha A0Ka3aTCJIbCTBO MAaTEMATHYCCKHUX OTHOIICHHUH U
HaxXOXKIACHUC TCOMCTPUUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIropuTMam,
IIPpUMCHAA HU3BCCTHBIC MCTOAbIL npu pemiCHUN CTaHJApPTHBIX
MaTCMaTUYCCKUX 3a1a4

6.21

[IpuMmensTh mpoCTeilline MNpPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUIECKIX 33124




6.22

[IpuBouTh NpUMepbl MaTEeMaTHMYECKHUX 3aKOHOMEPHOCTEM B IMpUpPOAE U
KU3HU, paCIIO3HABaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHATH MMOJTY4YEHHBIE 3HAHMS HA INPAKTHKE: aHAJIU3UPOBATH PEaJIbHBIC
CUTYyallMu U NPUMEHATHh U3YyYEHHBIE IIOHATHUS B IIPOLECCE ITOMCKA PEILICHUS
MaTeMaTH4eCKu C(HOPMYITHMPOBAHHON MPOOIEMBI, MOJICTUPOBATh pPeajbHbIC
CUTyallUM Ha S3bIKE TEOMETPHUM, MCCIIEIO0BAaTh ITOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TEopeM, ammapara aareopsl,
pemiaTh  NPAaKTHUYECKHE  3a/Ja4d,  CBSA3aHHBIE C  HAXOXKJIECHHUEM
r€OMETPUYECKHUX BEJITUINH




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox
7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpus

7.1

OCHOBHBIE TIOHSATHSA CTCPCOMECTPUH. Tqua, npsAMasd, IMJIOCKOCTb, IIPOCTPAHCTBO.
[TonsTHE 00 AKCHOMATHYECKOM IMOCTPOCHHUU CTCPCOMCTPHUHN: AKCHUOMbBI CTCPECOMETPUU U
CICACTBHA U3 HUX

7.2

B3aumHoe pacrnosniokeHue MpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapaljieIbHbIE
U CKpPCIIMBAIOIIMUECA  MPSAMBIC. HapaHHeHBHOCTB MNpSAMBIX H IJIOCKOCTEl B
MPOCTPAHCTBE: TapaJiebHBIE TPSIMbIE B MPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NpSIMBIX, MapalieIbHOCTh MPSAMOM M  IUIOCKOCTH. YTJIBIC COHAINpaBiICHHBIMU
CTOPOHaMH, yroJl MEXIYy MNPsSMBIMH B MpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH:
napajieibHble TIJIOCKOCTH, CBOMCTBA MapajUleNbHBIX IIocKocTel. [Ipocreitmme
MIPOCTPAHCTBEHHbIE (GUTYpPbl Ha IJIOCKOCTU: TETpadap, KyO, mapauiesenunen,
MOCTPOCHUE CEUCHUI

7.3

[lepneHUKyIIpHOCTE MNPSAMOM M INIOCKOCTH: IEPHEHAUKYJSIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIE NapAJIIENbHBIE U MEPIEHIUKYISPHBIE K IUIOCKOCTH, MPU3HAK
MEPHEHAUKYISIPHOCTH NMPAMON M IJIOCKOCTH, TEOPEMA O IPSIMON NMEPNEHAUKYISIPHON
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YOI MEXKY NMPAMON U IUIOCKOCTBIO, IBYIPAHHBIN
YroJI, JUHENHBIN yroa IBYIpaHHOro yria. [lepneHaukynsap u HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 MIIOCKOCTH, MPOEKIHs (PUTyphl Ha
IUIOCKOCTh. [lepneHIuKyIsIpHOCTD MIIOCKOCTEN: NMPU3HAK NEPIECHIUKYIAPHOCTH ABYX
mrockocteil. Teopema o TpEX mepneHIuKyIsipax

7.4

[loHsiTHE MHOIOrpaHHHKA, OCHOBHBIE 3JEMEHTHl MHOIOTPAaHHMKA, BBIMYKIbIE U
HEBBIMYKJIbIE MHOTOIPDaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yrosnbHas
Ipu3Ma, TpaHd M OCHOBAHMS NPU3MBI, IpsMasi M HAKJIOHHAs NpU3MBbI, OOKOBas H
I10JIHAsl IOBEPXHOCTH Ipu3Mbl. [lapannenenunen, npsiMOYTONbHbBIN Napajjiesienunesa u
ero csoiictBa. Ilupamupna: n-yronpHas nupamuja, TpaHU U OCHOBAaHUE MHPAMUJBbI,
OOKOBasi W TOJHAs MOBEPXHOCTh NMHUpPAaMUAbI, MpPaBUJIbHAS M yCEUEHHAs MUPAMUJA.
DneMeHTbl TNpu3Mbl U OUpaMufbl. [IpaBUiabHBIE MHOTOTPAHHUKH: IOHSITHE
MPaBWJIBHOTO MHOTOIPAaHHUKA, MpaBWIbHAs @puU3Ma M IMpaBWIbHas MUPAMUIA,
MpaBWJIbHAS TPEyTOJIbHAs MUPaMUa U IPaBUIbHBIN TeTpasap, kyO. I[IpeacraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAaxX: OKTa’ap, NOACKa’aAp U ukocadapyrue CeueHus
IIPU3MBI U TUPAMHUJIBI

7.5

CuMMeTpHst B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENILHO TOYKH, MPSIMOMU, MIOCKOCTH.
DjeMeHThl  CUMMETPUM B  MNHpaMHUAax, NapajuleNienuneaax,  MpaBUIbHBIX
MHOT'OI'PAHHUKAX

7.6

Brerurcnenne 3J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, aWaroHanu, yriael [Limomans




OOKOBOI IMOBEPXHOCTH U MTOJTHOW MTOBEPXHOCTH MPSAMOI MPU3MBI, IIJIOIIA b OCHOBAaHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM Mpu3MbI. [11011a1s 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTU MPaBWJIBHON MUPaMHJIbI, TEOpeMa O IUIOMAAN YyCEYEHHOW MUpPaMUIbI.
[Tonsitue 06 06béMe. OOBEM MUPaAMUIBI, TPU3MBI

7.7

[Tono6usie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEX]y IUIOLIaJSMHU IOBEPXHOCTEH,
00BEMaMU MOJOOHBIX TEI

11 KUIACC

Kon
6

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

I'eomeTpus

6.1

Hunuaapudeckass MOBEPXHOCTh, 00pa3yIONIMe IHINHIPHUYECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOW TOBepXHOCTU. [lunmuuHnap: ocHoBaHWs W OOKOBas IMOBEPXHOCTb,
oOpasyromas 1 0Ch, TUIOIaAh OOKOBOW U MOJIHON TOBEPXHOCTH

6.2

Konunueckasi moBepxHOCTh, 00pa3ylolie KOHUYeCKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHU4YECKOoW moBepxHocTU. KOHyc: OCHOBaHME W BepIlMHA, o0Opa3yromas H OcCh,
IUIOMIalb OOKOBOW W TOJNIHOM MOBEPXHOCTH. YCEUEHHBIA KOHYC: OOpasymolnue U
BBICOTa, OCHOBAHHsI U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, IuameTp, IIOMaas noBepxHocTu chepbl. Bzanmuoe
pacnionoxeHue chepbl U IIIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe, IUIONaab

chepnl

6.4

I/I306pa>I<eHHe TCJI BpalllICHUS Ha IIJIOCKOCTH. PaSBépTKa NWIMHAPAa U KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJI BpalllICHUS 1 MHOT'OI'PaHHUKOB. MHOFOFpaHHI/IK, OIMCAaHHBIM OKOJIO
C(I)CpLI, cq)epa, BIIMCaAHHAsA B MHOT'OT'PAHHHK, UJIX TCJIO BPAlICHUA

6.6

[Tonsitne 06 o0bEme. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NPSIMOYTOJIBHOTO TIapaljIeIeNuIe ia ¥ clieACTBUs u3 He€. OO0BEM UIIMH/Ipa, KOHYCA.
O0BEM 1rapa u wiomaas chepsl

6.7

[TomoOHsbIe Tena B mpocTpancTBe. COOTHOIICHHS MEKIY TUIOMIASIMH TIOBEPXHOCTEH,
00BéMamMu MOJOOHBIX TeEJ

6.8

CeueHuss mwinHApa (MapajuledbHO U TEPHEHIUKYJISPHO OCH), CEUCHHs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOJIALIEe Yepe3 BepIIMHY ), CEUCHHS 1apa

6.9

BeKTOp Ha IIJIOCKOCTH M B MNPOCTPaHCTBE. CroxxeHre W BBEIUMTAHHE BCKTOPOB.
YMHOKeHHEe BeKTopa Ha yucio. PasnokeHue BekTopa mo TpEM HEKOMIUIAHApHBIM
BekTtopam. [IpaBuio mapamnenenunena. Pemenue 3anay, cBsI3aHHBIX C TPUMEHEHUEM
MPaBWJI ICUCTBUN C BEKTOPAMH

6.10

[IpssmMoyronpHas cucTteMa KOOpAMHAT B HpocTpaHCTBe. KoopauHaTel BEKTOpA.
[Ipocreiimme 3amaun B KOOpAMHATaxX. YTroia Mexay BekTopamu. CkansipHoe
IIPOU3BEJICHUE BEKTOPOB. BbIUnCiIeHHE YIiIoB MEXAYy NPAMBIMA M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUH F€OMETPUUYECKUX 3a/1a4




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

Kon IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yIbTaTaM OCBOEHHUSI
NMpoBepsieMOro | OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0oIero
TpedoBaHus o0pa3oBanus

Brnanenne wmeromamm J10Ka3aTeNbCTB, AJTOPUTMaMH  pPEHICHHs 3a7ad;
yMeHue (GOopMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMM: OIpEAEICHHUE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, NPHU3HAK, JIO0KAa3aTENbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE W TPOTHUBOMOJIOXKHOE YTBEP)KICHHE, NMPHUBOAUTH MPUMEPHI H
KOHTPIIPUMEPBI, HUCIIOJIB30BAaTh METOJ MAaTeMaTHYeCKOW WHIYKIUH,
MPOBOJUTH JIOKa3aTeNbHbIE PACCYKICHUS MPH PEIICHUH 3aJ1a4, OLICHUBATh
1 JOTUYECKYI0 NPABWIBHOCTh  PACcCY)XICHHUIl; yMEHHE OIepUpOBATH
HNOHATUSMH: MHOXXECTBO, IOJIMHOKECTBO, ONEpallMU HaJ MHOKECTBAMH;
YMEHHE UCIOJIB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OIKCaHMs peabHBIX MPOLECCOB U SIBICHUI U NP pEeIIeHUH 3aJad, B TOM
qHCIIe U3 OPYTUX YYEOHBIX MPEIMETOB; YMEHHUE ONEPUPOBATH OHSATHSIMHU:
rpad, cBsA3HBIN rpad, nepeBo, MUK, rpad Ha MIIOCKOCTH; YMEHHUE 331aBaTh
U OIUCHIBATh Tpadbl pa3NTUUHBIMU CIIOCO0AMH; MCIIONB30BaTh rpadbl MpH

peleHnH 3a1a4

YMeHHne onepupoBaTh MOHATUSMU: HATypaJlbHOE YHCIIO, II€JI0e YHCIIO,
CTENEHb C LIEJBIM II0KA3aTeJIEM, KOPEHb HATYPaJbHOW CTEIEHHU, CTENIEHD C
palMOHaJIbHBIM MOKA3aTeNIeM, CTENEHb C JAEMCTBUTEIbHBIM MOKA3aTENIEM,
jgorapudmM YHKCIa, CHHYC, KOCHHYC M TaHI€HC MPOM3BOJILHOTO YHCIIA,
OCTaTOK 110 MOAYJIO, PALMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, PaLUOHAIBHBIX, JAEHCTBUTEIbHBIX
2 YHCeNT; YMEHHE UCIIOb30BaTh MPU3HAKH JCTMMOCTH, HAUMEHBIINNA OOLTHiA
JeNuTeNb W HauMeHbllee oOulee KpaTHOe, airoputM EBknmna mnpu
pEIlIeHNH 3a/1a4y; 3HAKOMCTBO C Pa3IMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBINOJIHATH BBIYUCIEHNE 3HAYEHUM U TPeoOpa3oBaHUs
BBIP@XEHUI CO cTeneHsMH M Jorapudmamu, npeodpazoBaHus APOOHO-

palMOHAIBHBIX  BBIPAXKEHUM; YMEHHME  OIEPUPOBATH  IOHATHUAMMU:

OCJICA0BATCIBbHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccusd, TCoOMCTpHYICCKAd




mporpeccusi, OCCKOHEYHO YOBIBAIONIasi TI'e€OMETpUYECKas IPOrPECCHs;
yMEHHE 3a/aBaTh IMOCJIEIOBATEIbHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (HOPMYJ; YMEHUE ONEPUPOBATH MOHATUSIMH: KOMILJIEKCHOE
YHCIO, COMPSOHKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb M apryMEHT
KOMIUIGKCHOTO ~ 4Yucia, ¢opMa  3aluCH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpPUYECKas U anreOpandeckas), yMeTh
MPOU3BOIUTH apuMeTHuyecKkue NEHCTBUS C KOMILICKCHBIMH YHCIAMH,
MPUBOUTH IPUMEPHI HCIIOIH30BAHMS KOMIUICKCHBIX YHCEN; OIEePHUPOBATH
NOHATUSAMU:  MaTpuma 2%X2  u  3x3, omnpegenuTesb  MaTpHIbI,

FeOMeTpI/ILICCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHHe OmnepupoBaTh IMOHATHAMU: PALMOHAIbHBIE, WPPALMOHAJIBHBIC,
IIOKa3aTesbHble, CTENEHHbIC, JorapugMuyeckue, TPUTOHOMETPHUECKUE
YpPaBHEHUsT M HEPABEHCTBA, WX CHUCTEMBI; YMEHHME OIIEPUPOBATH
MOHSTUSAMU: TOXJAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peuiaTb YpPaBHEHHS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOLIBIO PA3JIUYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPAaBEHCTBA W CHUCTEMBl C IIapaMETpPOM; IIPUMEHSATH
YPaBHEHHs, HEPAaBEHCTBA, UX CHUCTEMBI UI1 PELICHHS MaTEMaTHYECKHUX

3ala4q U 3a1a4 U3 pa3JINIHbIX oOacreit HAayYKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHAMM: (QYHKIMS, YETHOCTh (YHKIHUH,
NEePUOUIHOCTh (DYHKIMH, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTP
(GyHKIHMH, KCTpeMyM (YHKIMH, HauOoJbIIee U HaUMEHbIIEEe 3HAUYCHHUS
(GYHKIMU Ha MPOMEXKYTKE, HETpepbIBHAs (YHKIHSA, aCHMOTOTHI rpaduka
¢GyHKIMH, TIepBasg W BTOpas MpOW3BOAHAs (YHKIHH, TEOMETPHUYECKUN H
¢u3uueckuii CMBICI TMPOU3BOAHOHM, TepBooOpa3Has, ONpeAeIEHHbIH
MHTETpaT, YMEHHE HaXOJHWTh ACHUMIITOTHI Tpaduka (QYHKIUH; yMEHHUE
BBIUUCIIATH  NPOU3BOJHBIE  CyMMBI, IPOU3BEACHHUS, YAaCTHOIO H
KOMITO3UIIMHN (YHKIWH, HAXOAWUTh ypaBHEHHE KacaTeNbHOW K rpaduky
(GYHKIMM; yMEHHE HaXOJUTh IPOM3BOJHBIE 3JIEMEHTAPHBIX (yHKIUI;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO Uil HCCIeNOoBaHUA (YHKINH,
HAaXOJWTh HAWOOJNBIINE W HAMMEHBIINE 3HAYCHUS (QYHKIUHA; CTPOHUTH
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHMEM ammnapaTa MaTeMaTH4ecKoro
aHaM3a; TPUMEHSTh TPOU3BOAHYIO U HAXOXKICHHS HAWITYyYIIeTo
peuIeHus] B TPHUKIAJHBIX, B TOM YHCIIE COLUAIBHO-DKOHOMHYECKHX U

dbuznyecKuX 3a7adax; HaXOAWTh IUIOMAIN M 00BEMBI HUTYp ¢ MOMOIIBLIO




HHTCrpajga;, HNpUBOAWUTHL HNPHUMEPBI MATEMATHUYCCKOI0O MOACIUPOBAHUA C

noMoIIbI0 AU epeHIInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: Tpapuk QyHKIMH, 0OpaTHas QyHKLUS,
KOMITO3UIUS (DYHKIMA, JWHeWHas (QyHKOUS, KBagpaTUdHas (QyHKIuS,
panuoHanbHas (YHKIOUS, CTeTeHHas (QYHKIUS, TPUTOHOMETPHYECKUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKUE (YHKLUH, MOKa3aTelbHas H
norapupmMuueckas (PyHKIMU; YMEHHE CTPOUTh TpaduKH HU3YYECHHBIX
GyHKUMH,  BBINONHATE  NIpeoOpa3oBaHust  rpadukoB  (QYHKUUH,
UCTIONB30BaTh Tpa(puKu Ui U3yUEHHs MPOIECCOB M 3aBHCHUMOCTEH, MPH
peUIeHUH 33/1a4 M3 JAPYTHX Y4YeOHBIX NMPEIMETOB M 3a/1ad M3 peasbHOM
KU3HHM, BBIpaXaTh (OpMyJamMH 3aBUCHMOCTH MEXAYy BEIMYHMHAMHU;
UCIIONIb30BaTh CBOWCTBA M rpadMKu (HYHKUIUI Ui pelIeHUs YpaBHEHHUH,
HEpaBEHCTB M 3aJady C MapaMeTpamMH; H300paxaTb Ha KOOPIMHATHOM

IJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4HCIE Ha
NPOILEHTHI, JI0JIU M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOTH, 33Ja4d U3 00JACTH YNpaBICHUS JIMYHBIMU U CEMEUHBIMU
dbuHaHCaMM); COCTABISATH BBIPAKEHUSA, YPaBHEHHS, HEPABEHCTBA M HX
CUCTEMBI IO YCJOBMIO 3aJaud, HUCCIIENOBAaTh IOIYYEHHOE DEIIEHUE U
OLICHMBATh MPaBJONOAOOHOCTh PE3yJbTaTOB, YMEHHE MOJEIUPOBAThH
peaJIbHbIE CUTyallud Ha S3bIKE MAaTEMaTHKH; COCTaBIIATH BBIPA)KECHUS,
YpaBHEHHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEI0BaTh
MOCTPOCHHBIE ~ MOJENW C  HCIOJb30BAaHMEM  ammapara  aiureopsl,

MHTEPIPETUPOBATH MTOJIIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSAMHU: CpelHee apu]MeThdeckoe, MeIraHa,
HanOoIblIee ¥ HaNMEHbIIee 3HAaYEeHUs, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOr0 Habopa; yMeHHe H3BJIeKaTb, MHTEPIPETUPOBATDH
uHGOpMaIMIO, MIPEICTAaBICHHYIO B Ta0NMIIaX, HA AUarpaMMax, rpapukax,
OTPaXKaIOUIyI0 CBOWCTBA peajbHBIX MPOLIECCOB U SBICHHIA; MPEICTABIATH
UHPOPMALIMIO C TOMOIIBIO TaOJMWII W JWarpamMM; HMCCIEI0BaTh
CTaTHCTUYECKUE JaHHbIE, B TOM YHUCIC C MPUMEHEHHEM TIpadHueCKUX
MCTOHOB U 3JICKTPOHHBIX CPCIACTB; I‘pa(bI/I‘-IeCKI/I HCCICA0BATH COBMCCTHBIC

HaOJFOZICHUS C TIOMOIIBIO TMarpaMM pacCerBaHUs U JIMHEHHOM perpeccun

YMeHune onepupoBaTh MOHATHSAMH: CIyYalHBIA OIBIT W CIy4ailHOE

COGLITI/IG, BCPOATHOCTDH CHy‘l&ﬁHOFO CO6BITI/I$I; YMCHUC  BBIYUCJIATH




BEPOSITHOCTb C MHCIOJIb30BAaHUEM TIpaUUECKHX METOJ0B; IPUMEHSAThH
(bopMysBl CIOKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (hopMyny IOIHOM
BEPOATHOCTH, GopMmyny bepHyiim, komOuHaTOpHBIE (AKTBI U (POPMYJIBL;
OLICHUBAaTh BEPOSITHOCTH peabHBbIX COOBITHI; YMEHHE ONepUupOBaTh
NOHATUAMM: ClIydailHas BEJIMYMHA, paCIpPE]CIICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOE OXKHUJAaHUE, JUCHEepCUs] U CTAaHAApPTHOE OTKIOHEHUE
CIlydallHOW  BENWYMHBL, (YHKLIUU paCHpeieieHUuss M  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEJIbHOTO U HOPMAJIBHOT'O PACIPEEIICHUI; yMEeHne
MCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHPEECIICHUN Ul PEIICHUs 3a]ady;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBLIMX YHUCEN, METO/bI BHIOOPOUYHBIX
UCCIICIOBAaHUM; yMEHHE TMPHUBOJUTH MPUMEPHl MPOSABICHHUS 3aKOHA
OoNbIIMX 4YHCed B TMPHUPOIHBIX W OOLIECTBEHHBIX SIBICHUAX; yMEHHUE
OIIEpUPOBATH IMOHATUSAMU: COUYETAHUE, NEPECTAHOBKA, YHUCIO COUYETAHMH,
YUCIO  IEepecTaHoBOK; OuHOM  HblOTOHA;  yMeHHE  IPUMEHSThH
KOMOMHATOpHbIE (DAaKThl U PACCYXACHUS JJIsl PEIleHUs 3a/1ay; OIlEHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITHI; COCTAaBIIATh BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJIIYYEHHBIN pe3yabTaT

YMeHnue omnepupoBaTh TMOHSATUSMH: TOYKA, TMpsAMasl, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUMHA YIJIa, IUIOCKUHA YroJl, ABYTPAHHbII
yroj, TPEXTPaHHbIA YIoJl, CKPEIIMBAIOIINUECS NPsIMbIE, MMAPAIEIbHOCTh U
MEePHEHANKYISIPHOCTh TPSIMBIX W IUIOCKOCTEH, YroJ MEXIy MPSMBIMH,
VIOl MeXAy TNpSIMOH M TIJIOCKOCTBIO, Yroll MEXAY IUIOCKOCTAMH,
paccTosTHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE MEXAY HPSIMBIMH,
paccTosiHue MEeXAy IJIOCKOCTSMHU; YMEHHE HCIOJIb30BaTh MPH PELICHUU
3a/1a4 M3y4eHHbIe (PAKTBl U TEOPEMBI IUIAHUMETPUHU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYECKHE
MOJENIA C TIOMOIIBIO TE€OMETPUYECKUX IOHATUA W BEIWYUH, peulaTh

CBA3aHHBIC C HUMHU MMPAKTHUYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMH: IUIOIAAb (QHUTYpBl, 00BEM (QHTYPHI,
MHOTOTPaHHMK, INPaBUJIbHBIA MHOTOTPAHHMK, CEYCHHE MHOTOTPaHHMKA,
Ky0, mapajuienenurnes, Opu3Ma, NHUpamuia, (Urypa U TOBEPXHOCTb
BpallleHUs, LWIMHAP, KOHyc, wap, cdepa, miomans chepbl, IUIOMAIb
MOBEPXHOCTH MHPaMHJIbI, MPU3MbI, KOHYyca, IMIMHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajuleNienune a, MUPaMUJIbl, MPU3MBbI, LHUIUHAPA,
KOHyCa, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYECHUs KOHyca M LMIMHIpA,

napajijiCJIbHbIC OCHM WJIM OCHOBAHHWIO, CCYCHHUC IIapd, IIJIOCKOCTb,




Kacamomascs cdeppl, MUWIMHAPA, KOHYCa; YMEHHE CTPOHTH CEUYCHHUE
MHOTOTpaHHHMKA, M300pa)kKaTb MHOTOIPAaHHHMKH, (UTYphl U TOBEPXHOCTH
BPAICHHS, NX CEYCHHS, B TOM YHCIIE C TIOMOIIBIO DJICKTPOHHBIX CPE/ICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUUECKHX (UTYp, CAMOCTOSTEIBHO
(bopMyIHpOBaTH ONpeAETeHU U3y4aeMbIX (HUTyp, BBIIBUTATh TUIIOTE3BI O
CBOMCTBAaX M NpPU3HAKaX T€OMETPUYECKHX (HUTyp, OOOCHOBBIBATH HIIH
ONpoBepraTh HUX; YMEHHE MPOBOIUTH Kiaccuukauuioo Quryp 1o
Pa3NWYHBIM TIPU3HAKaM, BBITIOJIHIATE HEOOXOAMMBIE OTIOJHUTEIHHBIE

MOCTPOEHUS
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YMeHne omepupoBaTh MOHATUAMH: JBU)KEHHE B  IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CUMMETPHUS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOM00Ms, TMOAOOHBIE (UIYPBI, yMEHHUE
pacmo3HaBaTh paBHbBIE M IMOAOOHBIE (UTYPHI, B TOM YHCIIE B TPUPOJE,
UCKYCCTBE, apXUTEKType; MCIIOIH30BaTh TCOMETPHUCCKHAE OTHOIICHUS MTPU
pElIeHUH 3a]a4; HAXOJUTh T€OMETPUUYECKHE BEIUYMHBI (IJIMHA, YTOII,
TUIOMIA(b, 00BEM) MPHU PEIICHUH 33/1a4 U3 APYTUX YICOHBIX MPEIMETOB H
U3 PEaTbHON >KM3HHM;, YMCHHUE BBIUUCIISATH TEOMETPHUECKUE BEIMYHHBI
(MHa, yromj, IUIOMAAb, OOBEM, IUJIOMIAIb TOBEPXHOCTH), HCHOIB3YS
U3ydeHHbIE (OPMYJIBI U METOIbI, B TOM YHCIE: IUIOIMAAb TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, LWIMHIpA, IJIOoMaas chepsl; o0béM KyOa,
NPSIMOYTOJIBHOTO — MApajUIe/IeIeia, MUPaMUAbI, TPU3MBI, THIMHIPA,

KOHYcCa, 1l1apa; yMEHUE HaXOUTh OTHOIIEHHE 00bEMOB OAOOHBIX Uryp
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YMeHue ornepupoBaTh HNOHATHSMU: MPSMOYTOJbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpPA, CyMMa BEKTOpPOB,
MpOW3BEIEHHE BEKTOpa Ha YHCIO, pa3joXKeHHe BeKTopa Mo Oaswucy,
CKaJsIpHOE TIPOU3BEACHHUE, BEKTOPHOE IIPOM3BENEHUE, YIOoJ MEXIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUYICCKUX 3a1a4 U 3aJia4 JpYyTux y‘-Ie6HLIX npeaAMETOB
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YMenue BBI6I/IpaTB HOIIXO,Z[SIH_[I/Iﬁ MCTOA AJid pCIICHUA 3ala4r; IOHUMaHUC
SHAYUMOCTH MATCMATUKW B H3YUYCHUW IMPUPOIHBIX U 06IH€CTBGHHBIX
IpoueCcCoB M HBHCHHﬁ; YMCHHEC pacClio3HaBaTb TIIPOSABJIICHUC 3aKOHOB
MAaTE€MaTUKH B UCKYCCTBC, YMCHHUC IMPUBOAUTL NPUMEPLI MATCMATHUICCKUX

OTKPBITUHA POCCUUCKON U MUPOBOM MAaTEMAaTUUYECKON HAYKHU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

Yucna U BEIYUCICHUS

1.1

HaTypaJ'ILHBIe H O CJbIC YHCIIA. HpI/ISHaKI/I JCIIMMOCTH LECJIBIX YUCCII

PamuonansHele  4yucna. OOBIKHOBEHHBIE U AJCCATHUYHBIC ,Z[pO6I/I, IMPOUCHTHI,

h2 OecKOHEUYHbIE IEpUoANYECKUE Apodu
13 Apudmernueckuil KOpeHb HaTypasibHOUM cTeneHu. JleicTBus ¢ apudMeTndecKuMu
' KOPHSIMM HaTypajibHON CTENEHU
L4 Crenens ¢ nensIM nokasareneM. CTeneHb ¢ palluOHAIbHBIM NT0Ka3zarenaeM. CBoiicTBa
' CTEIIECHU
15 CuHyCc, KOCHMHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOIO apryMeHTa
1.6 Jlorapu¢m uncna. JlecsTH4HbIE U HATYypaAJIbHBIE JIOrapU (MBI
JleWicTBUTENbHBIE YHUCTA. ApH(PMETHYECKHE OINEepalud ¢ JICHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnukxEHHbIe BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYMCIICHUN
1.8 ITpeoOpa3oBanue BeIpAKECHUN
1.9 KommnekcHsie uncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Ilenbie u 1pOOHO-paAIMOHANIBHBIE YPaBHEHUS
2.2 HppaumnonanbHble ypaBHEHUS
2.3 Tpuronomerpudyeckre ypaBHEHUS
2.4 [TokazaTenpHbIC U JOrapUhMUUECKUE YPAaBHCHUS
2.5 [{enpie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppaumnoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TorapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyecKkne HEPaBEHCTBA
2.9 CucTtembl U COBOKYITHOCTH YpaBHEHUHN U HEPABEHCTB
2.10 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpuna cucTeMsl JINHEHHBIX YpaBHEHUH. OmpenenuTenb MaTpULbl




OyHKIMU U TpaduKu

OyHKIMsA, cnocoOwl 3amanus ¢yHkumu. ['padux Qyskiuu. Bzanmao oOpaTHBIE

> ¢yukuuu. YétHble 1 Heu€THBIe QyHKUMU. [leproaumueckue GpyHKIHHI
OO6nacTe ompeaeneHUss M MHOXECTBO 3HaueHuM GyHkiuuu. Hynu QyHkmmum.
19 [TpoMexxyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIIHH.
' MakcuMymbl ¥ MUHHUMYMBI (GyHKIuU. Haubonbpliee W HauMEHbIee 3HAYCHHE
(GYHKIIMM Ha IPOMEXKYTKE
33 CrenenHast GyHKIMS C HATypaJIbHBIM M II€JbIM TIokazateneM. EE€ cBoiicTBa u
' rpa¢uk. CBolicTBa U TpayK KOPHS 71-0 CTENeHH
3.4 Tpuronomerpuyeckue GyHKIUHN, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKu
16 Touku paspeiBa. AcuMmnTorsl rpaduxoB ¢ynkuuid. CpoiictBa (yHKUUH,
' HENpPEPBIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIIOCOOLI 3a0aHUs ITOCJIEA0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccu. Popmyiia CI0KHbBIX IPOLIEHTOB
4 Havana matematnyeckoro aHaiansa
4.1 [TpousBonnas Gpyukiun. [Ipon3BoaHbIe 2IEeMEHTAPHBIX (PYHKIUI
[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHHIO (PYHKIMH HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. Haxoxaenue HanOONbIIEro U HaMMEHbBIIEro 3Ha4eHUs (PYHKIUH Ha
OTpe3Ke
4.3 ITepBooOpa3Has. MHterpan
5 MHoOkecTBa U JTOTUKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpamMmel Ditiiepa — BenHa
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTATUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTU B IPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena 1 MOBEpXHOCTU BpaIlICHUS




7.5

KoopauHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

MaremaTuka: ajqredpa 1 Hayajla MATEMaTUYECKOIO aHaJIn3a, TEOMETPHSL.
I'eometpus, 10-11 knaccwsl/ Atanacsas JI.C., byty3os B.®., Kagomies C.b. u

npyrue, AkiinonepHoe obmectBo «M3aaTenscTBo «IIpocBenienre»

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

I'eomerpus. unaktuueckue matepuaisl. 10 knacc. 3uB b.I'. M.: IIpocBenienue
I'eomerpusi. KontponbsHbie pabothl. 10 knacc. ba3oBblii U yrinyOn€HHbINA yPOBHH.
['eomerpusi. CamocTosiTenbhubie padoThl. 10 kiace. ba3oBslii U yriayOnEHHBIM
ypoBHH. Muenckas M.A. M.: IIpocBelienue

I'eometpusi. Kontponbsubie pabotsl. 10 kiacc. ba3oBbiit 1 yriryOn€HHBINA yPOBHH.
HNuenckas M.A. M.: IIpocBerienue

[Toypounsie pa3zpadorku no reometpun. 10 kmace. K YMK A.C. Atanacsna.
SIposenko B.A. U3n-Bo Bako

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

bub6manorexa IJOK

DIIEKTPOHHOE MPUII0KEHUE K YUCOHUKY

PO
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