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muist oOyyaromuxes 10 — 11 kmaccos

HOACHUTEJBHAA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHETO
obmiero oOpa3oBaHUsl, TaK Kak 00eCcredyMBacT BO3MOXKHOCTh M3YUECHUS AUCLHUILINH
€CTECTBEHHO-HAYYHON HAIIPABIICHHOCTH M IPEIMETOB TI'yMaHUTAPHOIO LIMKIIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHWE,  (OpMHpyeMOe  MpU  U3YUYECHHUH
O0yYaIOLUMHUCS TOHATUIHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOCHUH LIETIOYKHU JIOTUYECKUX YTBEP)KIACHUU IIPU PELICHUH T'€OMETPUUECKUX
3a7a4, YMEHHME BBIIBUIaTb U ONpPOBEpPrarb TUIIOTE3bl HEIOCPEACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a]1ad €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH
($u3HYeCcKuX 3a/1a4.

[lenb ocBoeHus mporpaMmMbl yueOHOro Kypca «I'eomeTpusi» Ha yriayOnEHHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJIbHBIX CIIOCOOHOCTEH O0O0ydYarolmMxcsi IpHU
U3YYEHUU T€OMETPHUH, KaK COCTaBIAIONIECH MpeaMeTHOU obnactu «MaTemaTuka u
uHpopMaTUKa»  yepe3  obecreyeHHe  BO3MOXKHOCTH  NPUOOpPETeHUs U
UCIIOJIb30BaHUsI OoJjiee TIyOOKHMX TEOMETPUYECKUX 3HAHUW U JCHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIEIIHOTO MPO(ECCHOHATBHOTO
o0pa30BaHus, CBSI3aHHOTO C UCIIOJb30BaHUEM MaTEeMaTHKH.

[TpuoputeTHBIMH 3aJadyaMu Kypca TE€OMETpPHH Ha YIIIyOJEHHOM YpOBHE,
pacIIMpPSIIOIIMMH U YCUIIMBAIOLIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paclMpeHue MpeaCTaBICHUs 0 TCOMETPUU KaK Y4aCTH MUPOBOU KYJIbTYpPBHI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHE TMPEACTaBICHHUs O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMaTUYECKUX MOJEIAX, MO3BOJAIOIIMX OIMCHIBATHL U M3y4daThb
pasHbIC SBIEHUS OKPYKAIOLIEr0 MUPA, 3HAHUE ITOHATUWHOIO aIllapara 110 pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUH;

(dbopMHpOBaHWE  YMEHHMS  BJAJE€Th  OCHOBHBIMH  HOHATHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,



dbopMynl U yMeHHE HX NPUMEHATh, YMEHHUS JOKa3bIBaThb TEOPEMBbl W HAXOAUTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHrE YMEHHS PACllO3HAaBAaTh HA YepTEkKaxX, MOJEIAX U B PeaIbHOM
MUpPE MHOTOIPAHHUKM M TeJla BpalleHHs, KOHCTPYHPOBATh TIE€OMETPUYECKHE
MOJIEIIN;

dbopMHpoBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHUS
MaTeMaTUYECKUX TeOopui, (pOpMUpPOBaHME MOHHUMAHUS POJU AKCHOMATUKHU MpPH
IIPOBEJCHNHN PACCYKICHUM;

dbopMupoBaHHE YMEHHS BJIAaJE€Th METOJaMH JI0OKa3aTelIbCTB U AJITOPUTMOB
peuIeHns, YMEHUsI UX NPUMEHATb, IMPOBOJMTH JOKA3aTEIbHBIE PACCYXKICHUSA B
XO/I€ PEIlICHUs CTEPEOMETPUUYECKHX 3a/1ay U 33]1a4 C MPAKTHUYECKUM COJIEp >KaHUEM,
(bopMHpOBaHHWE MPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKa3aTelIbCTB  IPH
00O0CHOBaHMHU MaTEeMAaTUYECKUX YTBEPXKJIECHUIN U pPOJIM aKCHOMATHKHU B IPOBEJCHUU
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEIUIEKTYyaJIbHBIX M  TBOPYECKHUX
CrOCOOHOCTEM 00yUaromMXCsl, MTO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIBLCKUX
YMEHUM, KpUTUYHOCTU MBIIIJIEHUS, UHTEPECA K U3YUEHHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATILHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYALMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTE U  3aKOHOMEpPHOCTEH,
MOJEIUPOBAHUSL PEANBbHBIX CUTyalldid, WCCIEOOBAHUS IOCTPOEHHBIX MOJENEH,
MHTEPHPETALUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEPKATEIbHBIMU JTUHUSAMU y4eOHOTo Kypca «l'eomeTpus» B
10-11 «kmaccax sBusaroTca: «lIpsMble W IJIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukn», «Tema BpameHus’», «BekToppl HW  KOOPAWUHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MNOHATUSAMMY», PEIIEBAHTHBIMH T'€OMETpPUU Ha YriayOJnEHHOM YpOBHE OOyueHHUs B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KAaTeNIbHbIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMUYECKUX YMEHHMH  pacmpenensieTcs He  TOJIbKO IO
coJiep>KaTesIbHbIM JIMHUSIM, HO U 110 rogam o0yuenud. Coaep:kaHnue oOpa3oBaHMs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanpHoil padoueit
MpPOrpaMMbl, paclpene’aEHHbIM IO TojaM OO0y4YeHHUS, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOMPOCaM 00yUaromuecs
oOpaliaJiucb  HEOJHOKpPAaTHO. OTO  MO3BOJIIET OPraHM30BaTh  OBJAJCHHE
reOMETPUYECKUMH MOHATHUAMH M HABBIKAMU MOCJIEOBATENBHO U ITOCTYNATENBHO, C
COOJTI0/IEHUEM MPUHIIUIA PEEeMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIIOYATh B OOIIIYIO



CUCTEMY T€OMETPHYECKUX MPEJCTaBICHUN 00YyJaronuXcsl, pacuiupsis U yriayomss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos kK U3yYEHUIO TEOMETPUH Ha YIIyO0JIEHHOM YPOBHE MO3BOJISCT:

co3math  ycnoBus i auddepeHuuanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MpOrpamMM, OOeCleyuTh yriayOn€HHoe
M3Y4YEHHUE T€OMETPHUH KaK COCTaBIIsoNIeH yueOHoro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIIMXCA K TPOAODKCHUIO HW3YYEHUS MAaTEMaTHKH C
y4€ToM BbIOOpa Oyayiied mpodeccuu, obecreunBasi MPEEMCTBEHHOCTh MEXKIY
o0muM u npodeccuoHanbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebGHoro kypca «l'eomerpusi» Ha yriIyOJIEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 ximacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsimble M IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCHOMAaTHMYECKOM IOCTPOCHUHU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECS,
napajuleNIbHble W CKpeluBaromuecss mnpsmbie. [IpU3Haku CKpemumBarOmmxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MMApAJIIIEIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIIEIBHOCTD TPEX MPIMBIX, 1APAIICIIBHOCTD IIPAMON
u 1iockocth. [lapamnensHoe W UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHUe
¢uryp. OcCHOBHBIE CBOWCTBA MapaJJICIbHOTO NPOEeKTHUpoBaHuUs. M300paxkeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpsMBIMU B IIpocTpaHcTBe. [lapainenpbHOCTh INIOCKOCTEN: MapallieabHbIe
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajuleleuIIe,
MMOCTPOEHUE CCUCHUN.

IleprieHIUKYJISAPHOCTD MPSMOMN U INIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAIJIENbHBIE W NEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOH
NIEPIECHINUKYJIAPHON IIJIOCKOCTH. OpTtoronaipHoe IIPOCKTUPOBAHMUE.
IleprieHIUKYJISAp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKH O INIOCKOCTH, PACCTOSHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM:  INPU3HAK  NEPHNEHIUMKYJSAPHOCTH  JIBYX
Iockocter. Teopema 0 TpEX NEPIEHAUKYIAPAX.

Yriael B INPOCTPAHCTBE: YroJl MEXAY IPSAIMON U IUIOCKOCTBIO, JBYIDAHHBIN
yIoJI, JIMHEWHBIM yroJl ABYTPAHHOIO yria. TpEXrpaHHBI U MHOIOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpanHoro yria. CBoHCTBa IUIOCKHX H
JBYIPaHHBIX YIJIOB TPEXIPAHHOTO yria. TeopemMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, OpsAMOYTOJABHBIA — INapajuleJIENUIE] U €ro  CBOWCTBA.
Kparuaiimme mnyTM Ha TIOBEPXHOCTHM MHOTOIpaHHMKA. Teopema Ouiepa.
[TpoctpanctBennass Teopema Iludaropa. I[lupammpma: n-yronpHas mnupamuma,
npaBwibHas U yceu€HHass nupamuabl. CpoiictBa pébep M OOKOBBIX TIpaHeil
[IpaBWJIBHOW mupamuibl. IIpaBuUibHBIE MHOTOIpDAaHHUKM: IIpaBUJIbHAS IIpU3Ma U



IIpaBWJIbHAs IHPAaMHUIA, IPAaBUIbHAA TPEYroJibHAs IHpaMHUAAa W IPABUIIBHBIN
TeTpadp, KyO0. IlpencraBnenne o TpPaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
JOACKAdIP U UKOCADIP.

BblunciieHre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, OuaroHaiu, YIJIBL.
[Inomans OOKOBOMI MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTU MPAMON MPHU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TOBEPXHOCTH MPSIMOW MPHU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MUPAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHOU MTUPAMU/IBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  MPABHIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJienuneaa, CUMMETPHS IPAaBWIBHBIX IPU3M, CHMMETPHUS IPABUIBHON
MTAPAMHUJIBL.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMHU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOXEHHME BEKTOpa Ha
yucno. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpA HA YHCIIO.
ITonsaTue xoMIutaHapHble BEKTOpbI. [Ipu3HaK KOMIUTAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npocTtpancTBe. KoopauHaTtel Bektopa. CBsi3b MEXAY KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMHU TOYEK. YTOJI MexXIy BekTopamu. CKaasipHOE IPOU3BENCHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsATHA: IWIMHIPUYECKAss IOBEPXHOCTb, KOHUYECKAs IOBEPXHOCTb,
cepuueckass IOBEPXHOCTb, OOpasyrouue noBepxHocTed. Tena BpamieHus:
HWIMHAP, KOHYC, YCEUYE€HHBIH KOHYC, cdepa, map. B3auMHoe pacmnosioxeHue
chepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHnue ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpus chepsl u
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena v ciueactsus u3 Heé. OObEM mnpsMoil u
HAKJIOHHOM NpU3MBbl, IWINHAPA, MUpaMHUIbl U KoHyca. OO0BEM IIapa U MIapOBOTO
CErMEHTA.

KoMOuHnanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. IIpu3ma, BhucaHHas B
IWIMHIpP, ONHCaHHAs OKojJo IpumHapa. llepeceyenune cdepsl u 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTrOrpaHHUKA,



OMMHMCAHHOTO OKOJO cdephl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WU TEJO
BpaICHUS.

[Inomans MOBEPXHOCTH IUJIMHIpA, KOHYyCa, IJIOmaab chepbl U €€ YyacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJECH MOBEPXHOCTEH
nogoOHeIX Quryp. IlpeoOpazoBanue momoOus, romMorTeTus. PemeHuwe 3amad Ha
MJIOCKOCTHU C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOIOTPAaHHUKOB U TEJI BPaIllCHUS: CEUSHUS LIHJIMHIPA
(mapaJyienbHO M TMEPIEHANKYISIPHO OCH), CEUEeHHS KOHyca (MapalieibHbIe
OCHOBAaHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS Mapa, METObI MOCTPOCHUS
CEUYCHMI: METOJI CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpeHoca
CEKYyLIEH MIOCKOCTH.

BekTopbl U KOOPAUMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haja BEeKTOopaMu. BekTopHoe
yMHOXK€HHE BeKTOpoB. (CBoHcTBa BEKTOpHOro yMHOXeHusa. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTtBe. Koopaunatel Bektopa. Paznoxkenue BekTopa
mo Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPU PEIMICHUH TEeOMETPUUICCKUX
3ajay.

JBUKEeHHSI B IPOCTPAHCTBE

JBmwxenus mpocrpancTBa. OTtoOpakeHus. JIBMKEHUS M PaBEHCTBO QUTYP.
OO6mme cBoiicTBa JBWKEHWM. Buasl JBIKEHUH: NapaUleIbHbIA TEPEHOC,
IEHTPAJIIbHAsI CHMMETPHs, 3€pKajbHas CHUMMETPHS, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YUYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaanckoe BocMTaHKeE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WJIE€HAa  POCCUHCKOro  OOIIecTBa,  MNpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHHM,
MpoLenyp TPpaKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aUMOJICCTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C UX
(GYHKIUSMUA 1 HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKONW MATEMATUYECKOU IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYrUX HayKaX, TEXHOJOTHsX, cdepax
AKOHOMMKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAaKTUYECKUM
IIPUMEHCHUEM JOCTW)KCHUW HAYKH U JICSITEIBbHOCTBIO YUYEHOrO, OCO3HAHUE
JUYHOTO BKJIaJia B TOCTPOCHHUE YCTOMUHMBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAsg O3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/lay, PEIICHUN, PACCYKIECHUN, BOCIPUUMYHBOCTD
K MaTeMaTUYECKHUM acCIleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MATEMAaTHUYECKUE 3HAHHUS B
WHTEpecax 3JI0pOBOro U 0€30I1acHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE THTaHHUE, COATIAHCHUPOBAHHBIN PEXUM 3aHATUH U
OTJIIbIXa, peryispHas (u3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHON JIESITEIbHOCTBIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pasnuuHbiM  cepam  TpodeCcCUOHATLHONW  JIEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpLIaTh OCO3HAHHBIA BBHIOOD
Oynymeli mpodeccur W peamu3oBbBIBATH COOCTBEHHBIC >KHU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa30BaHHUI0 U



caMOOOpa30BaHUI0 HA NPOTSHKEHUUM BCEW JKU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUU NTPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOM HaIPaBICHHOCTH;

7) 3K0JI0TUYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKON KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLMAIIBHO-3KOHOMHUYECKUX IMPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLMAIBHOU
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIEM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIs pElIeHUs 3ajJad B 00JIacTH
OKPYXAaIUIEH CpeAbl, IUIAHUPOBAHHUE IIOCTYIIKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKW W  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTEeMaTUYECKOW HayKd Kak cCQepbl YeIOBEUECKOW NeATeTbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYUMOCTH JJISI PA3BUTUS LMUBWIM3ALMUHU, OBJIAJACHUE SA3BIKOM
MAaTEMAaTUKH W MaTEMaTUYECKOM KyJIbTypOMl Kak CpEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBIISAITH U XApPaKTEPU30BaTh CYLIECCTBEHHBIE IMPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTpEENICHHs] TIOHATUN, YCTaHABIUBATh CYLIECTBEHHBIN MPU3HAK KIacCU(UKaIIH,
OCHOBAHMS /17151 0000IEHHS U CPAaBHEHHSI, KPUTEPUU TPOBOJIMMOIO aHAIMN3A;

BOCIIpUHUMATh,  (opMynupoBaTb U  NPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEINbHBIE U OTPUIIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYUS
B (pakTax, JaHHBIX, HAOMIONECHUSX W YTBEPKICHHSX, MPEIJiaraTh KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JleJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
VHIYKTUBHBIX YMO3aKIOUYEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOIBI;

BBIOMpATh CMOCOO peleHuss y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BapHAHTOB  peIIeHMs, BbIOMpaTh Haumbonee MOAXOIAMMA C  y4€ToM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPHUEB).

basoBble ncciaenoBare/ibCKue 1eiCTBUSA:



MCIIOJIB30BaTh BOMPOCHl KAaK HCCIEI0BATENbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyIUpoBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiIeMy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpPMHpPOBATH TMIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro o0beKTa, sIBIEHUs, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENTLHO (HOpMYyJIHpPOBaTh OOOOIIEHUS U BBIBOJABI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIONCHUS, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpPOILlECCa, a TaKXKe BbIIBUIATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUN B HOBBIX YCIOBHSIX.

Pabora c nundopmanueii:

BBISIBIISATH A€PUIIMTH UH(DOpPMAIMHU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIPOC U I pEUICHUS 3a]1a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMALIUIO, MPEJCTABIATh €€ B pazlMyHBIX (opmax,
WLTIOCTPUPOBATh TpaUUuECcKH;

OLICHUBATH HAJIEKHOCTh uHbOopMaIuu 1o CaMOCTOSITEIBLHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKATHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasiMH  OONIEHUs, SCHO, TOYHO, T'PAMOTHO BBIPAXKaThb CBOIO TOUKY 3pPEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy PEILICHHs 3aJayu,
KOMMEHTUPOBATH MOJTYUYCHHBINA PE3yJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBbI,
npoOJieMbl, pelIaeMoil 3ajayu, BBICKA3bIBaTh WJCH, HAIEJICHHBIE Ha TMOUCK
pELICHUS, COIOCTABJSATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jajgora, oOHapyKUBaTh Pa3iMyue M CXOJICTBO TO3WIIHMK, B KOPPEKTHOH (opme
dbopMyIMpOBaThH pa3HOTIIACHS, CBOM BO3PAXKEHUS;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (PopMaT BBICTYIUICHHS C Y4ETOM 3aja4
IIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIe YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIEHUS 3a/1a4H, BHIOUPATh CIIOCO0 PEIICHHS C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  ITIO3HABATENHHON  pedieKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAIEThH
crnoco0aMu CaMONpPOBEPKH, CAMOKOHTPOJISI Mpollecca U pPe3ysibTaTra pelieHUs
MaTeMaTHUYECKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTBH KOPPEKTHBBI B JIESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TaHHBIX,
HaWJICHHBIX OIHMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa 1IN U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTIDKCHUS WIIH HEJIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl TpW pemieHuH Yy4eOHbIX 3a/Jad, TMPUHUMATH 1e7b COBMECTHOM
NEeSATEeNBbHOCTH, TJIAHUPOBATh OPTraHMU3AIMI0 COBMECTHOM pPaOOThI, paclpeneisTh
BUJIbI paboOT, JOrOBapuBaThCS, OOCYXAaTh MPOLECC U pe3yjabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHMHOBBIX GopMax paboThl (0OCYXaeHHS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPJAWUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4Yi€HAMU KOMAaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJla B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOyJaromuiicst HAy4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHUSIMH CTEPEOMETPUM MPHU
pEelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKICHHUII;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUHU M CIEACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a]1ay;

e KJIACCH(UIMPOBATH B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHATUSIMHU, CBA3AHHBIMM C YIJIAMH B
MPOCTPAHCTBE: MEXIAY MPSMBIMU B MPOCTPAHCTBE, MEXKIY MPSAMOA U
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO paclo3HaBaTb OCHOBHBbIE BHJIbl MHOTOIPAaHHUKOB (TMpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaiesaenunesa, Kyo);

e KJIAacCCU(PUUUPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBAaHMS IS
KJ1IaccuuKaIuu;

e CBOOOAHO ONEpUPOBATH IOHATUSIMHU, CBS3aHHBIMH C  CEUYECHHUEM
MHOT'OTPaHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATH napajjienbHOe, LHEHTPAJIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIIOCKOCTh, BBIMOJHATH M300paxkeHus: Guryp
Ha IUIOCKOCTH;

e CTPOWUTH CEYEHHUS MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMHU, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOIIAAM  IHOBEPXHOCTEHM  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
nupamMuia), T€OMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (hOopMyI;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IIOCKOCTh CHUMMETPUU
burypor;

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

o BBINOJHATH ACUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKA3aTeIbCTBO MaTEMaTHYECKUX OTHOLUEHUH M
HaxO0XXJICHUE TE€OMETPUYECKUX BEJIUYHMH, MPUMEHSS W3BECTHBIE METOJIbI
MpU PEIICHUH MAaTeMaTUYECKHUX 3a]a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MPeoOpa3oOBbIBATh M HHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MNPEACTABICHHYIO Ha
YepTekax U pUCYHKaXx;

e TMPHUMEHATH [OJIYYECHHBIE 3HAHUS HA MPAKTUKE: CpaBHUBATh W
aHANIM3UPOBATh PEANbHBIE CUTYAllUH, MPUMEHATh M3yUYEHHbIE MOHSITHUS B
npolecce IOUCKA  PEHIeHUs MaTeMaTH4ecKu  C(OPMYIUPOBAHHOU
npo0JieMbl, MOJEINPOBaTh pealibHble CUTYallud Ha $3bIKE T'€OMETPUH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJIENN C MCIOJIb30BAHUEM T'€OMETPHUUYECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, peliarh NPAKTUYECKUE 3a7aud,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEINYHH;

e HUMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM YacTu GyHIAAMEHTA PA3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOy4Jaromuiicst HAy4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMU C IMJIWHIPHUYECKOM,
KOHUYECKOH U c(hepudyecKoll MOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
MOJIyYeHUS;

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

pacmo3HaBaTh Telia BpalieHus (IWIMHIAP, KOHyC, cdepa u 1Iap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUSI TeJl BPAIllCHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PaCIiONOkKEHUE C(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJl BpAILCHUA,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBA3AHHBIMU C KOMOWHALMSIMHU Tell
BpalieHNs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUWK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUcCaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpaIICHMUS;

BBIYKCIIATh COOTHOILIEHUS MEXY IJIOMAIIMU MOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4aemble (QUTYPHI, BBIMOIHATH (BBIHOCHBIC) ILIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIICHHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HMHQPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJIHO ONEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEpallii HaJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTb reOMeTPUYECKHUE 3a/1a4i Ha BBIYUCICHHUE YIJIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSSHUM OT TOYKM 1O IUIOCKOCTH, B
LIE€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A PU PELICHNH;
CBOOOJTHO ONEPHUPOBATH TMOHSTHUIMHU, CBSI3aHHBIMH C JBWKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JABUKECHUM;

BBITIOHATh HM300paXKeHUsI MHOTOTPAHHUKOB M TEJI BpaIllEHUs TpU
MapaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHMMETPHUHM, 3€PKAJIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00us;
CTPOUThH CEYEHHUsI MHOTOTPAHHUKOB M TeJl BPAILLECHUA: CEUCHUS LUIMHIPA
(mapajuienbHO U NEPHEHIUKYIIIPHO OCH), CEUCHUsI KOHYca (MapaijiebHbIe
OCHOBAHMIO U MPOXOISALIME YePE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TIOCTPOCHHUS CEUEHUH: METOJ| CIEeIO0B, METO]
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEeH IMITOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpuueckre (akThl JUIsl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmliuX HECKOJBKO INAaroB pELICHHS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelmars 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHHH U
Hax0XJICHUE TEOMETPUUECKUX BEIUYMUH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA M 3JEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 33/1a4;

MPUMEHATh  [OJYYEHHbICE  3HAHUSA HA  MPAKTUKE:  CPAaBHUBATS,
aHAJM3UPOBATh U OLIEHUBATh PEAIbHBIE CUTyalluU, IPUMEHATh U3YYEHHBIE
MOHSATHUSA, TEOPEMBbI, CBOWCTBA B IMPOLECCE IMOUCKA  PEIICHUS
MaTreMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peallbHbIE CUTYAllMd Ha SI3bIKE T'€OMETPHUHU, HUCCIEN0BATH IOCTPOCHHBIE
MOJENN C UCIOJIb30BAHUEM TE€OMETPUYECKUX TOHSATUH U TEOPEM,
ammaparta anreOpbl, pemiaTth MNPaKTUYECKUE 3aJayd, CBSI3aHHBIE C
HAXO0XJCHUEM F€OMETPUYECKUX BEJINYNH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX OSTalax Pa3BUTHUS TEOMETPHUH Kak
COCTaBHOM YacTu GyHIAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposBbie)
n/n NpOrpamMmblI Bcero Konrpoaibt TpakTieckne o0pa3oBaTe/bHbIE
e padoThI padoTsbI pecypebi
1 BBenenue B crepeoMeTputo 23 1
) B3aumHoe pacnonoxeHue npsiMbIxX B 6 1
IIPOCTPAHCTBE
3 [TapaniaenbHOCTh MPSAMBIX U IJIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepneHnmiynﬂpHocn) MPSIMBIX | 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl ¥ paccTOSHUA 16 1
MHororpanHuKu 7 1
Bekrtopsl B mpocTpaHcTBe 12
2 HOBTOP@HI/IG, 000011IeHNE U CUCTEMATU3ALMS 5 )
3HaHU’
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ f::rl\;;];);:?"e PAIIEIOR M TEM Beero KounTtposbhbl IIpakTu4yeckue Sg[l)(zl:;:::fab:;)mnme
e padoThblI padoThI pecypesI
1 AHanuTHuyecKas reoMeTpHus 15 1
) [ToBTOpEHwMe, 0606IueHI/UIe u 15 1
cucTeMaTu3anus 3HaHUI
O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [1nomaam noBepXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBUkeHUA 5 1
. [ToBTOpEHME, O606H1€Hlfe u 17 )
cHUCTeMaTH3aIus 3SHAaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0







IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckne
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHBbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

OcHOBHBIE TpaBUIIa H300PAKECHUS HA
PHCYHKE IJIOCKOCTH, MapalIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[TonsiTHS cTepeoMeTpHun: TOUKa, IpsiMas,
IJIOCKOCTh, MPOCTpaHcTBO. OCHOBHBIE
MpaBuIia U300paKEHHS HA PUCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX NPAMBIX
(0Tpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHst: nepecekaromuecs MIOCKOCTH,
nepeceKaroImecs npsmas 1 iIo0CKoCTh;
MIOJIyIIPOCTPAHCTBO

[TonsaTHS: Mepecekaronmecs MIOCKOCTH,
nepeceKaroIuecs npsimast v IIOCKOCTh;
HOJYTIPOCTPAHCTBO

MHoOTOrpaHHUKH, U300paKEHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHuKH, H300paKeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBbEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU 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 ceueHuit mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. M3o0OpakeHue nepeceueHus
IIOJIyYEHHBIX III0CKOCTEN. PackpaiunBanue
IIOCTPOECHHBIX CEYEHUH Pa3HBIMU L[BETAMU

11

N300paskeHre ceueHnit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pEbpa. M3o0paskeHune nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpariBanue
MMOCTPOCHHBIX ceueHuu Ppa3HbIMHU LIBETaMU

12

N300pakeHue CeuYeHNi MUpaMKIbl, KyOa U
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 uxX
pEbpa. M3o0pakeHne nepeceyeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

13

N300paskeHre ceueHui mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpariiBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMU

14

Merton cnenoB sl TOCTPOCHUST CEUCHUI




15

Merton ciaenoB sl HOCTPOCHUS CEYEHUI.
CBoiicTBa nepeceyeHnid MPSIMbIX U
IIOCKOCTEHN

16

Mertoz cieq0B 11t HOCTPOCHHUS CEUSHHH.
CaoiicTBa niepece4eHnii MpsIMbIX U
IJIOCKOCTER

17

[TocTpoenue ceuenuit B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MMOCTPOCHUS

18

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTemeﬁ M 3aI1MCh HI1aroB
MOCTPOCHHSI

19

ITocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LIaroB
IIOCTPOEHUS

20

IToctpoeHue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh LIaroB
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOIMOPLHOHANIBHBIX 0Tpe3kax. [logodue
TPEYTOJIbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUeHHAX Ha
BBIHOCHBIX 4epTexax. Mctopust pa3Butus




IUTAHUMETPUH U CTEPEOMETPUN

23

Kontposnbnas padora "AKcruoMbI
crepeomerpun. Ceuenus"

24

Bzaumuoe PacCIioJIOKCHHUEC IPSMBIX B
npoctpancTBe. CKpeuBaronmecs
npsmsble. [Ipu3Haky cKkpemuBaromuxcs
MMpsAMBIX. HapaJIJIGJIBHBIe IpsAMBIC B
MIPOCTPAHCTBE

25

TeopeMa 0 CyIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOM NapajuIeIbHON
JNAHHOM MPAMOU, IPOXOASAILEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsMou. JleMMa o nepecedeHun
MapaJUIETIbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapannensHOCTb TpeX NpsIMBIX. Teopema o
TpEX MapauledbHbIX IpAMBIX. Teopema o
CKPEILMBAIOIINXCSI IPSAMBIX

27

[TapannensHoe MPOSKTUPOBAHHUE.
OcCHOBHBIE CBOMCTBA MapajIeIbHOTO
NpOEeKTHpOBaHus. M300paxeHne pa3HbIxX
¢buryp B napajsienbHON NPOESKIIUU

28

LlenTpasnibHas npoeKkus. Yo ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ
MEX1y IPSIMBIMU

29

3amaun Ha N1OKAa3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
PaCIOJIOKEHUEM TIPSIMBIX B POCTPAHCTBE

30

[TonsATHA: MapasuIeTbHOCTD IPSAMON U




IUIOCKOCTH B npocTpaHctse. [Ipu3nak
MapajuIeNbHOCTU MPSIMON U TIIOCKOCTH.
CaoiicTBa napajuieIbHOCTH NPSIMOUN U
MJIOCKOCTH

31

FCOMeTpI/I‘IeCKI/Ie 3a1a41 Ha BBIYUCIICHUC U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
nMapajyiCJIbHOCTBIO IPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOIAILIETO YEPE3
JAHHYIO IIPSIMYIO Ha YEPTEKE U
MapajyIeabHOTO IPYyTron npsamoit. Pacuér
OTHOILIEHU I

33

[TapannenbHast TpOEKIUs, TPUMEHEHUE
ISl IOCTPOCHUS CeUeHH Ky0a 1
napauienenuneaa. CeoncTaa
napaiesIenune1a ¥ MpU3Mbl

34

[TapamiensHble wiockoctu. IIpu3Haku
[apaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema 0 mapanieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIEN
4yepe3 TOUKY, He IPUHAJIEKAIYIO0 TaHHOU
IUIOCKOCTH U CJIEICTBUA U3 HEE

36

CaoiicTBa napaJuieIbHbIX MIIOCKOCTEN: O
MapajIeIbHOCTH MPSMBIX NTEPECCUCHUS
MpY MEPECEUCHUH ABYX MapajlieIbHbIX
IJIOCKOCTEN TPEeThEN

37

CBoiicTBa mapajuIeNIbHBIX TUNIOCKOCTEH: 00
OTpe3Kax NapaieIbHbIX MPSMBIX,




3aKITIOYEHHBIX MEX/TY ITapauIeIbHBIMH
TUIOCKOCTSIMH; O TIEPECEUCHHUHN TIPSIMOMA C
IBYMSI TIApAIJICITEHBIMU TIOCKOCTSIMA

38

[ToBTOpenue: Teopema [Tudaropa na
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CBoiicTBa Ky0a U MPsIMOYTOILHOTO
napaJiesenumneaa

41

Breraucnenue aiauH OTPE3KOB B KY66 u
MMpsAMOYT'OJIbHOM IIapalJICIICIIUIICAC

42

[TeprieHAMKYISAPHOCTH MPSAMOI 1
miockoctu. [Ipu3nak
MEPIEeHIUKYISPHOCTH IPSIMON U
MJIOCKOCTH

43

[lepneHUKyIAPHOCTD MPAMOM U
mockocTH. [Ipru3Hak
MEPIEHAUKYISIPHOCTH MIPSIMON U
IUIOCKOCTH

44

Teopema o CylIeCTBOBAHUY U
€MHCTBEHHOCTHU MPAMOU, NPOXOASIIEH
yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHANKYISIPHOMN K IUIOCKOCTH

45

[InockoCTH U EpIIEHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

IInockoctu u NEPNCHAUKYIISIPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

47

[lepnienauKysip ¥ HAKJIOHHAS.




[TocTpoenue neprneHauKysipa U3 TOYKHA Ha
PSIMYIO

[lepneHquKyIsp U HAKJIOHHASA.

48 [TocTpoenue nepneHauKysipa 13 TOYKHA Ha
PSIMYIO

49 TeopeMa 0 TpEX NEPHEHAUKYIIApAX
(mpsimast 1 oOpaTHast)

50 Teopema o Tpéx nepneHANKyIsApax
(nmpsimast 1 oOpaTHast)

51 VYron Mexay CKpeIBaOIUMUCS
IIPSIMBIMU
ITonck nepneHauKyYJIIIPHBIX MPSMBIX C

52 MOMOUIBIO TIEPIIEHIUKYISIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
[TocTpoenue ceueHmii Kyoa, IpU3MBI,

54 MPAaBUWJILHON NUPAMHUJIBI C TTOMOUIBIO
OpPTOTOHAJIBLHOU MPOEKIINH
[Toctpoenue ceueHuii Kyoa, MpU3MBI,

55 [IPaBUJIILHON ITUPAMU/BI C TIOMOIIBIO
OPTOrOHAJIBHOM MTPOEKLIMHU
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHTEJIBHO IIocKocTH. [lnockoctn
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOH U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacuér

paCCTOQHHﬁ OT TOYKH OO IIJIOCKOCTH




59

[IpaBuinbHBIE MHOTOTpaHHUKH. Pacyér
paccTosHUM OT TOYKHU A0 TUIOCKOCTH

60

CriocoObl OMyCTUTh NEPIEHANKYJIISAPBIL:
CUMMETpHSI, CIIBUT TOYKH TI0
MapajuIeIbHON NPAMON

61

CaBur 1o HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Konrponsnas pabdora "B3anmuoe
PacrosoKEeHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHUE: Yyroa MeXIy MPsIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
MPOM3BOJIEHOM TPEYTOJBHHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yroa MEXKIY
CKPEIMBAIOIIUMUCS TPSIMBIMU B
MIPOCTPAHCTBE

65

['eomeTpuyeckne METO bl BHIYUCIICHHS
yrila MeXy MPSMbIMU B MHOTOTpPaHHHKAX

66

JIByrpansblil yroia. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTO yTia

67

[lepnenaukynspusie maockocTu. CBONCTBA
B3aWMHO NEPHEHAUKYJIIPHBIX TIIOCKOCTEN

68

[Ipu3Hak nepneHauKyJIAIpHOCTH
IIJIOCKOCTEM; TEOpeEMa O NPSMOU
[IepECEUYCHUs IBYX IUIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEH IIIOCKOCTH

69

[IpsiMoyronbHBIN Napasuiesenune; Kyo;




U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napajuiefienumnena

70

Teopema o nuaroHanu nNpsiMOyrojJbHOrO
napajuiesIenunea u CIeCTBUE U3 Heé

71

CrepeomeTpruecKkue U MPUKIIaIHbIE
3aJla4d, CBS3aHHBIE CO B3AUMHBIM
PACIIOJIOKCHHUEM NIPAMBIX U INIOCKOCTHU

72

HOBTOpCHI/IeI CKpCIIUBAOIHECS IPSAMEIC,
napaJiyiCJIbHBIC IJIOCKOCTU B CTAHAAPTHBIX
MHOT'OrpaHHUKax

73

Hapa mapajjiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIMBAOIHNXCA MTPAMBIX, PACCTOSIHNC
MCXKAY CKPCIINBAOIIUMHUCA TIPSIMBIMUA B
MMPOCTBIX CUTyalHUAX

74

Paccrosnaue oT ToukH J0 IINIOCKOCTH,
pPacCTOsAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruucnenue paccTossHuN MEXIy
CKpELIUBAIOIIHUMHUCS MPSIMBIMHU C
ITOMOUIBIO NEPIICHIUKYJIAPHON IIIIOCKOCTH

76

TpéxrpaHHblil yroy, HepaBeHCTBa IS
TpexTpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsi
TPEXTPAHHOTO yIJIa

77

DIeMEeHTHI CPePUICCKON TEOMETPHH:
reoJIe3nYeCcKUe JIMHUMU Ha 3emiie

78

Konrponbnas padora "Yrisl u
paccrosiHus"

79

CucreMaru3zanus 3HaHuM "MHOTOrpaHHUK




U €70 DJIEMEHTEI"

IInpamnpa. Buael mupamun. IpasunbHas

80 1
nupamuia

21 IIpusma. IIpsAmast ¥ HAKJIOHHAS IPU3MBI. 1
IIpaBunbHas npusma

20 [IpssMo#t napainenenunen, 1
IpSMOYTOJIbHBIN Mapasuienenunesn, Kyo

23 Beinyxibie MHOrorpanHuku. Teopema |
Ditnepa
Brinyxkible MHOrorpanHuku. Teopema

84 Ouinepa. [IpaBriibHBIE U TOJTyIIPaBUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTponbhas padora "MHuororpanHuxu" 1

26 IlonsiTve BEKTOpa Ha IUIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocth BEKTOpOB 1

89 [IpaBuno mapamienenumnena 1

90 YMHOK€eHUE BEKTOpa Ha YNCII0 1
Paznoxenue BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAIUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHoe pou3BeCHUE 1

93 Brruncnenue yria Mex1y BEKTOpaMu B |
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1

95 IIpocreiine 3ana4u ¢ BEKTOpaMu 1




96 [Ipocreiiue 3aa4u ¢ BEKTOpaMu 1
97 [Ipocreiimue 3aaun ¢ BEKTOpaMu 1
98 O06o001IeHre U cucTeMaTu3alus 3HaHU | 1
99 O00011eHEe ¥ cucTeMaTh3alus 3HaHuil 1
100 Hrorosas koHTpoibHas paboTa 1
101 Hrorosas koHTpoipHas paboTa 1
102 O06o001IeHre U CUCTEMAaTU3aI 3HAHUIA 1
OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME




11 KIIACC

Kosn4yecTBo yacos i DJIeKTPOHHbIE
aTa
uudposbie
Nen/m | Tema ypoka Konrpoabueie | IlpakTuuyeckne | H3y4eHH
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsl

| IToBTOpenue TeMbl "KoopauHaTel BEKTOpa 1

Ha MJIOCKOCTH U B MPOCTpaHCTBE"
) IToBTOpenue temsl "CkansipHoe 1

IIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpeHnue TeMbl "Beruucienue yria |

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

MPOXOISIICH Yepe3 B TOUKH"
5 YpaBHEHHE TOCKOCTH, HOPMAJIb, 1

YpaBHEHHE IIOCKOCTH B OTPE3KaxX
6 YpaBHEHUE ILUIOCKOCTH, HOPMAJIb, 1

aBHEHUE IJIOCKOCTU B OTPE3KAX

y
7 BekropHoe nmpousseneHue 1
2 JIuHeiiHbIe HEPABEHCTBA, JTMHEHHOE |

IIPOrPaMMHUPOBAHHE
9 JInneliHbIe HEPABEHCTBA, JIMHEWUHOE 1

MIPOrpaMMUpPOBAaHNE
10 AHanutuyeckue MeTobl pacuéra yria 1

MEX/1y IPSIMbIMH B MHOT'OI'PaHHUKAX
1 AHanuTHyeCcKue METOBI pacuéra yria |

MEX/y TUIOCKOCTSIMA B MHOTOTPaHHUKAX




®dopmysia pacCTOSHUS OT TOUKH J10

12 IIJIOCKOCTH B KOOPIUHATAX

13 Haxosxnienue paccTostHUM OT TOYKH 10
TIJIOCKOCTH B Ky0Oe

14 Haxosxnienue paccTostHui OT TOUKH 10
IJIOCKOCTH B IPABMWJILHOM MUpPAMU/IE

15 KonrponbHas padora "AHaiuTHueckas
reometpus’”

16 CeueHuss MHOTOTPaHHUKOB: CTaHIapTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOTPAHHUKOB: METOJI CJIEI0B
CeueHuss MHOTOTPaHHUKOB: CTaHIapTHBIC

18 IJIOCKOCTH, IIEPECEUEHUs NPSIMbIX U
IUIOCKOCTEH

19 [TapanenbHble NpsSIMbIE U TIIIOCKOCTH:
napajuieJIbHbIe CEUCHUS

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

21 YIJIBl MKy CKPEIIMBAOIIIUMUCS
MIPSMBIMU
[TepnienguKyIsIpHBIC IPSMBIC H

” IJIOCKOCTH: CTaHIAPTHBIC IMaphl
MePIEHINKYIISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHUH MHOTOTPAaHHUKOB
[lepnienuKyIsIpHBIC TIPSMBIC U

23 IJTIOCKOCTH: TEOpEMaA O TPEX

MEPIEHAUKYIISIPAX




24

[lepnieniuKynsipHbIE MIPSIMbIE U
IJIOCKOCTH: BBIYUCIICHHUS UIUH B
MHOTOTpaHHHUKaX

25

[ToBTOpenue: monaau
MHOT'OYT'OJIbHUKOB, ()OPMYJIbI JIIsI
10 e, COOOpaKeHUs TOJ00US

26

[ToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB, (POPMYJIbI JIISt
TJI0IAIeH, COOOpaKEeHUS TO00Us

27

[ToBTOpEHueE: momanu
MHOTOYTOJILHUKOB, ()OPMYIIBI TS
Iomaaen, cooopakxeHus moaoous

28

[Tnomaau ceyeHnit MHOTOTPaHHHUKOB:
IUIOIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKEHHSI TOT00MS

29

[Tnomanu ce4eHUt MHOTOTPaHHHKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKeHUs MOA00HS

30

Kontposnbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOT'PaHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenumneaa

32

3anaun 00 yaBOCHUU Ky0Oa, 0 KBaApaType
Ky0a; 0 TPUCEKIIUH yTiia

33

CrepeoMeTpHuueCcKue 3a7jaui, CB3aHHBIE C
00BEMOM MPSIMOYTOIILHOTO
napaJiesienumnena




[Ipuknagubie 3a1a4m, CBSI3aHHBIE C

34 BBIYUCIICHHEM 00BEMA MTPSIMOYTOJIBHOTO
napajuiesenumnena

35 OO6BbEM IpsIMON TPU3MBI

36 CrepeoMeTpHuuecKue 3a7jauu, CBI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB TPSMOM MTPU3MBI

37 [IpuknanHele 3a1a4um, CBSI3aHHBIE C
00BEMOM MPSIMOI PU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIIBIO

38 onpenenéHHoro uHTerpaita. Oobém
HAaKJIOHHOM MPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

39 onpenenéHHoro uHTerpaina. OobéM
MApaMUIbI

40 ®opmyna 00béMa nupamuibl. OTHOLIEHUE
00BEMOB NUpaMuJL ¢ OOIIUM YIIIOM

A1 ®opmyna 00bpéMa nupamuel. OTHOIIEHHE
00BEMOB MUPAMHU/] ¢ OOIIUM YTIIOM

47 CrepeoMeTpHuuecKue 3a7jauu, CBI3aHHBIE C
00bEMaMU HaKJIOHHOM MTPU3MBI

13 CrepeomeTpHuuecKue 3a1auu, CBsI3aHHbIE C
00BEMaMH MUPaMUIbI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OObEMBI

Ten", CBsI3aHHBIE C O0BEMOM TUPAMUIBI




[Ipumenenne 00bEMOB. Brruncnenue

46 pacCTOSIHUS 10 TUIOCKOCTH

47 Kontponbnas padora "O0bEM
MHOTOTpaHHUKa"
Hunuuapudeckasi TOBEPXHOCTb,

48 o0pa3yromne MWIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [pssMoin KpyroBon HUIMHIP.
[1nomaae MOBEpXHOCTH HUIUHAPA

50 Konnueckas moBepXHOCTh, 0Opa3yomme
KOHHMYECKOU noBepxHocTu. Konyc

51 CedeHue KOHyca IIOCKOCTBIO,
MapaiyIeIbHOM MIJIOCKOCTH OCHOBAHUS

5) VYceuénnblil konyc. M300pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaabs 60KOBOM MOBEPXHOCTH U
MOJIHOW MOBEPXHOCTU KOHYyCa
CrepeoMeTpuiecKue 3a1a4u Ha

55 JIOKa3aTeIbCTBO M BHIYHCIICHHE,
MIOCTPOEHUEM CEUEHU HUINHAPA, KOHyCa
CrepeomeTpuiecKkue 3aj1a4r Ha

56 JI0Ka3aTeIbCTBO U BEIUHCIIEHHE,
MOCTPOEHUEM CEUCHUH ITUIIMH]Ipa, KOHYyCa

57 [Ipuknagueie 3a1a4n, CBSI3aHHBIE C

MUIMHAPOM




58

[Ipuknagubie 3a1a4m, CBSI3aHHBIE C
IATUHAPOM

59

Cdepa u map

60

[lepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u n3o0pakeHue mapa

61

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bua u n3o6paxenue mapa

62

Ypasuenue cheprl. [Lnomans chepsr u e€
yacTeu

63

CummeTtpust cepsl U 1mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepold U mapom,
MMOCTPOCHHUEM UX CEUCHHI IIIIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MMOCTPOCHHUEM UX CEYCHHI IIIOCKOCTHIO

66

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

67

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

68

Paznuunnie KOM6I/IH3HI/IH TCJI BpallICHUA U
MHOTI'OI'PaHHUKOB

69

3amauu 1o Teme "Tesa u MOBEpXHOCTH




BpaieHus"

70

3anaun no teme ""Tena ¥ MOBEPXHOCTH
BparieHus"

71

Konrponsnas padora "Tena u
MIOBEPXHOCTHU BpalieHus"

72

O06wém nnnunapa. Teopema 06 00bEMeE
IpsSIMOTO IIMJIHHAPA

73

Boruncnenue 00bEMOB Tel ¢ TOMOIIBIO
onpenenéHHoro uHTerpaita. Oobém
KOHyca

74

ITmomaay OOKOBOM M IOJIHOMH
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpHuuecKue 3aJ1a4u, CBsI3aHHbBIE C
BBIYUCJICHHEM 00BEMOB IIMITHMH/IPA,
KOHyca

76

[Mpuknanueie 3anaun o reme "OOBEMBI U
IJI0IA I TTOBEpXHOCTEN Ten"

77

OOBEM 1mapa 1 MapoBOro CEKTOPA.
Teopema 06 06wéme mapa. [1nomans
cdepsl. CTepeoMeTprUECKHE 33/1a4H,
CBSI3aHHBIE C BEIUUCIEHUEM 00BEMOB
IIapa, MapoBOro CErMEHTa U IapOBOT0
CEeKTOpa

78

[Tpuknanueie 3anaqn no Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM I11apa U
wiomazabio chepsl. COOTHOIIEHUS MEXKTY
TUIOIIASIMH TTOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TeJ




79

[TogoOHEbIE TENa B MPOCTPAHCTBE.
N3menenne o6béMa npu mogo0ouu.
CrepeoMeTpuyecKre 3ajauu, CBI3aHHbIE C
BBIYHCIICHHEM 00BbEMOB TeJl U IUIOMIAeH
MOBEPXHOCTEH

80

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

81

JIBmxeHus npocrpancTsa. OToOpakeHus.
JIBv>keHHS U paBeHCTBO Guryp. O0me
CBOICTBA JBH)KCHUI

82

Buael nBukeHunii: napauiebHbIA
MIEPEHOC, LEHTPAJIbHASI CHMMETPHUS,
3€pKaJibHasi CHMMETPHUS, TIOBOPOT BOKPYT
IpsAMON

83

[TpeoOpazoBanus monodus. [Ipsamas u
cdepa Ditnepa

84

FCOMeTpI/I‘leCKI/IC 3aJ1a4d Ha MPUMCHCHUC
JABUKCHUA

85

Kontponbnas padota "BekTopsl B
npocTtpaHcTae"

86

O6o0maromiee moropenue 11 moHsTHii 1
MeTO0B Kypca reomeTpun 1011
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:
"[TapamienbHOCTE NPSAMBIX U INIOCKOCTEN
B IIPOCTpPaHCTBE"

87

O6o6matoniee nopropenue 11 nonaruit u
MeTOA0B Kypca reomeTpun 10—11
KJIACCOB, CHCTeMAaTH3allus 3HAHWIA:




"BekTopsl B mpocTpaHcTBe"

88

O6o0maroiiee moropenue 11 nousTuii u
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CHCTeMAaTH3allis 3HAHWIA:
"BexTopsl B mpocTpancTee”

&9

Ob6o06maromee nmosropenue 11 noHATHH U
MeToA0B Kypca reomeTpun 10—11
KJIaCCOB, CHCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHUKa"

90

Ob6o6maromiee noropenue 11 noHATU U
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CUCTeMAaTH3allus 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

91

Oo6o06maromiee noropenue 11 noHsATUit U
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIMsl 3HAHUM:
"ITnomaay moBepXHOCTU U 0OBEMBI
KpYTJbIX Ten"

92

O6o6matomiee nopropenue 11 nonaruit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aI1sl 3HAHUM:
"[1nomaan MOBEPXHOCTU U OOBEMBI
KpYyTJibIX Ten"

93

HroroBas koHTpoNbHAs paboTa

94

Wtorosas koHTpoJsibHAs paboTa

95

[ToBTOpenue, 0600IIEHNE U
cucTeMaTu3auus 3HaHUI

96

Hcropus pa3BUTHS CTEPEOMETPUH KaK




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

Hcropus pa3BuTHs CTEPEOMETPUH KaK
97 HayKH U €€ poJIb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOIOTHI

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
08 HayKU U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOIOTHI

Hcropus pa3sBUTHS CTEPEOMETPUH KaK
99 HayKH U €€ pOoJib B pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOIOT I

Hcropus pa3BuUTHSA CTEPEOMETPUH KaK
100 HayKH U €€ POoJIib B pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT I

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB I1O

102




ITPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI
NMpoBepPsieMoOro .
0o0pa3oBaTe/IbHOW MPOrPAMMBI CpelHero 001ero o0pa3oBaHus
pe3yjabTarta
7 I'eomeTpus
7.1 OrniepupoBaTh NOHATHSIMU: TOUKA, MPSMasi, IIIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX NPU PELIECHUU
' FeOMETPUUYECKHX 3a/1a4
73 OnepupoBaTh MNOHATHSAMHU: NApPAUICNBHOCT W NEPHEHAUKYJISIPHOCTH
' HPSIMBIX U IJIOCKOCTEN
74 KnaccuduimpoBaTs B3aUMHOE pacHOJIOKEHUE MPSMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OrniepupoBaTh MOHSTHSAMU: IBYTPAHHBINA YToOJI, TPaHW JIBYTPAHHOTO YIJIa,
7.5 pebpo ABYTpaHHOTO yrja, JUHEWHBINH YroJl JBYTPAHHOTO yTja, rpajyCHas
Mepa JBYTpaHHOTO yria
76 OniepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBINYKIbIA W HEBBIMYKJIbIN
' MHOTOI'PAHHHK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWIbHBIA MHOTOTPAHHUK
77 Pacnio3HaBaTth OCHOBHBIE BHUIbl MHOTOIPAaHHHUKOB (MHUpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenume, Ky0)
KnaccuduimpoBaTh  MHOTOrpaHHUKH,  BBIOMpas  OCHOBaHUS  JUIS
7.8 KJaccU(pUKauu (BBITYKJIbIe U HEBBIMYKIbIE MHOTOIPAaHHUKHU, MIPABUIIbHBIC
MHOTOTPaHHHKH, MPSIMbIE U HAKJIOHHBIE TPU3MBI, TapaJUIeIETUIIE I )
7.9 OnepupoBaTh NOHATHAMU: CEKyLIasl INIOCKOCTh, CEYEHUE MHOTOIPaHHUKOB
710 OOBSCHATh MPUHIIMIIBI TIOCTPOCHUSI CEYCHUI MHOTOTPAHHUKOB, HUCIIONB3YS
' METOJI CIIE/IOB
CTtpouTh cCeu€HHUs MHOTOIPAaHHUKOB METOJOM CJIE/IOB, BBIMOJHATH
7.11 (BBIHOCHBIE) IIJIOCKHE YEPTEXHM U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QHUTYP:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HAXOXKIEHUE T€OMETPUUYECKUX BEIMYUH MO oOpas3iam
WIM alIropuTMaMm, HpPUMEHSs H3BECTHBIE AHAJIUTHUYECKUE METOAbl IpHU
7.12 pEIICHUH  CTaHAAPTHBIX MaTeMaTHYEeCKUX 3aJad Ha  BBIUUCICHUE
paccTOSHUN MeEXAy ABYMsS TOYKAMH, OT TOYKH JO0 HPSIMOM, OT TOYKHIO
IJIOCKOCTH, MEKY CKPEIIUBAIOLUUMUCS MPSIMBIMU
7.13 Pematp 3amaun Ha HaXOXKIEHUE T€OMETPUYECKUX BEIMYUH MO oOpasiam

Win aJroputMamMm, INIPHUMCHAA H3BCCTHBIC AHAJIMUTHYCCKUC MCTOAbI IIpH
PCIICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJd4 Ha BbIYHMCIICHHUC YIJIOB




MEXJy CKPELIMBAIOLIIUMUCS NPSAMBIMH, MEXAY HOpSIMONM U IUIOCKOCTHIO,
MEXy TIOCKOCTSMHU, ABYTPAHHBIX yTJIOB

Beruucasate 00bEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 NUpaMHUJa) ¢ NpUMEHEHHEM (POpPMyJ, BBIUUCIATH COOTHOIIEHUS MEXITY
IUIONIA/IIMU TOBEPXHOCTEH, 00bEMaMU 10I0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATUSMU: CHUMMETPHUsS B IPOCTPAHCTBE, LIEHTP, OCh HU
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTH CHMMETPUH (PHUTYPBI
W3BnekaTh, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGOPMALHUIO O
7.16 IOPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, TNpeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensaTs reomerpuueckue (GakTbhl A PEHICHUS CTEPEOMETPHUUECKUX
7.17 3a1a4, MpeNosaralolliiX HECKOIbKO IIaroB pELIeHUs, €CIIU YCIOBHS
NpUMEHEHHUs 3aJ1aHbl B IBHOU hopme
718 [lpumensaTs mpocreiilive NpPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUH CTEPEOMETPUYECKUX 3a/1ad
719 [TpuBOaUTH HpHUMEpPbl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
' YKU3HU, pacrio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTHKE: aHAJIW3UpPOBAaTh peajbHbIE
CUTyalluu U NMPUMEHITh U3YUCHHBbIE TIOHATHUS B MPOILECCE MTOMCKA PEIICHUS
MaTeMaTH4eCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIIUPOBATh PEaIbHbIC
7.20 CUTyallul Ha SI3bIKE T€OMETPUH, MCCIENI0BAaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI M TeopeM, almapara aireopsl,
pemiatb ~ MpakTUYeCKHUEe  3ajauyd,  CBA3aHHbIE C  HAXO0XJICHHUEM
F€OMETPUUYECKUX BEJIMYUH
11 KJIACC
Koxn .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpelHero o0mero 00pa3oBaHus
pe3yJbTarta
6 I'eomerpus
OnepupoBaTh HOHATHAMM: IMIUHIpPUYECKas MOBEPXHOCTh, OOpasyrolue
6.1 LWIMHAPUYECKOW IOBEPXHOCTH, IMIMHIP, KOHHYECKas IOBEPXHOCTb,
o0pasyrolire KOHMYECKO! TOBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb
6.2 PacnioznaBath Tena BpameHus (IWIMHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyUEHUS TeJl BpallleHUs
6.4 KnaccuduiupoBats B3auMHOE pacroyiokeHne cepbl U TIOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBOI CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CErMEHTa, IIApOBOM CJIOM, OCHOBAHUE ILIAPOBOI0O CJIOS, BBICOTA LIAPOBOTO

CJ1051, IIAPOBOU CEKTOP




6.6

Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tesl  BpallleHus,
FEOMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyJT

6.7

OnepupoBaTh MNOHSATUSMHM: MHOTOTPaHHHUK, BIIMCAaHHBIM B cdepy H
ONMCAaHHBIN OKOJIO cdepsbl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIU TEJO
BpalIeHUs

6.8

BBIYuCIATE COOTHOMIEHUS MEXKTY IIIOMAASIMK IOBEPXHOCTEH U 00BEMaMu
MOJXOOHBIX TEIT

6.9

N3o0paxaTh u3yuyaemble (GUIypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbmonHATh (BBIHOCHBIE) IUIOCKHE YEPTEeKU U3 PUCYHKOB TMPOCTHIX
00BEMHBIX (uryp: BUA CBEpXy, COOKY, CHHM3Y; CTPOUTH CEUEHHS Tel
BpallleHus

6.11

W3Bnekatb, WHTEPIPETHPOBATH U MPeoOpa3oBbIBaTH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEeOMETPUYECKHX (Urypax, IMpeAcTaBICHHYI0 Ha
yepTexax U pUcyHKax

6.12

[TpumeHsaTh reomerpuueckue (GaxkThl Uil PEHICHHUS CTEPEOMETPUUYECKUX
3a/1a4, MNPEAIOJIATAIOINX HECKOJIBKO IIAaroB pEIICHUs, €CIU YCIOBUS
IPUMEHEHUS 33aJ]aHbl B IBHON opme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE  JICHCTBUSL  CIIOKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M
YMHOXKCHHUSI BEKTOpa Ha 4YHCIO, OOBSACHITH, KAKUMH CBOWCTBAMH OHHU
o0JagaroT

6.15

HpI/IMCHﬂTB IMpaBUJIO ITapaJuICJICIIUIICAa IPH CIIOKECHUU BEKTOPOB

6.16

OnepupoBaTb NOHATUAMU: JAEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YToJ
MEXJly BEKTOpPaMH, CKaISIPHOE MPOU3BEIECHUE BEKTOPOB, KOJUIMHEApPHBIE U
KOMILUTaHapHbIE BEKTOPbI

6.17

Haxomuth cymMmMy BEKTOpPOB M MpOM3BEICHHE BEKTOpPa Ha YHWCIO, YIroj
MEXJy BEKTOpaMH, CKaJIIPHOE IMPOU3BEIEHUE, PACKJIaJbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEApHBIM BEKTOpam

6.18

BaIIaBaTI) IIJIOCKOCTh YPABHCHHUEM B [leKapTOBOfI CUCTCMEC KOOpAHAT

6.19

Pemate HpOCTefIIHPIe rCOMCTPHUYCCKUC 3aJ]a4 Ha IMPUMCHCHHUEC BCKTOPHO-
KOOpAWMHATHOTO METOJAa

6.20

Pemarsr 3a7aum Ha J0Ka3aTEeNbCTBO MaTEMaTHYECKMX OTHOIICHUM U
HaXOXKACHUEC TCOMCTPUYCCKUX BCIUYUH II10 06pa3uaM W aJIropuTMam,
IIPUMCHSIA HN3BCCTHBIC MCETOAbI mpu peuicHun CTaHAApPTHBIX
MATEMAaTHYCCKHUX 3aaa4

6.21

[IpumensaTh mpocTeiline MNporpaMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKIX 33124

6.22

[IpuBOoANTE NpUMEpPHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEW B NPHUPOAE M
JKU3HH, PaCIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE




6.23

[TpyMeHsTh MOJlyYeHHbIE 3HAHMS HA MPAKTHKE: aHAJIU3UPOBATh peasibHbIe
CUTYalluu U MPUMEHITh U3yUYCHHbIE TIOHATHUS B MPOIECCE MOKCKA PEIICHUS
MaTeMaTH4ecKu c(hOpMyIUPOBAHHONW MPOOIEMBI, MOAECTUPOBATH peallbHbIC
CUTyalldd Ha S3bIKE T€OMETPUU, MCCIEN0BAaTh IOCTPOEHHBIE MOJETH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHSATHI M TeopeM, armapara aireopsl,
pemiate  MpakTUYEeCKHE  3aJayd,  CBSA3aHHbIE C  HaXOXKJIECHUEM
F€OMETPUUECKHUX BEIMYUH




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
7

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

I'eomerpus

7.1

OcHoBHblE TIOHATHS cTepeoMeTpud. Touka, mpsiMasi, TUIOCKOCTh, IMPOCTPAHCTBO.
[TonsTre 06 aKCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUH: aKCHUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnosioskeHue npsiMbIX B IPOCTPAHCTBE: MEpeCceKaroIrecs, napauieilbHble
W CKpemuBaroniuecs mnpsmMbie. [lapamiensHOCTh TPSAMBIX W IJIOCKOCTEH B
MIPOCTPAHCTBE: MapajieibHbIE MpsIMble B IMPOCTPAHCTBE, MapaLIEIbHOCTh TPEX
NpSIMBIX, TapalieIbHOCTh TMPSMOM M TUIOCKOCTH. YTJIBIC COHAIlpaBICHHBIMHU
CTOPOHAaMH, yTOJI MEXIYy MPSMBIMH B mpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEH:
napajuleNibHble IUIOCKOCTH, CBOICTBa MapajuleNbHbIX IUIockocTel. [Ipocreiimue
MIPOCTPAHCTBEHHbIE (UTYpPHl Ha IJIOCKOCTU: TeTpadap, KyO, mapajuienenunen,
MOCTPOCHUE CEUCHUIN

7.3

HepHeHHI/IKYHSIpHOCTB HpHMOI\/’I N IUIOCKOCTU: MNEPHNCHAUKYIIAPHBIC IIPSAMBIC B
[IPOCTPAHCTBE, MPSMbIE MapajieibHble U MEePHEeHAUKYJISPHbIE K IUIOCKOCTH, MPU3HAK
MEPIEHANKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TEOPEMa O MPSAMOM MEPHNEeHAUKYIIPHON
IUIOCKOCTH. YTJIBI B MIPOCTPAHCTBE: YTOJl MEX]Y MPSMOM U TIIOCKOCTbHIO, BYTPaHHbBIN
YTOJ, JIMHEHHBIN Yroil IByrpaHHoro yria. [lepneHauKysp U HaKJIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM J0 IIIOCKOCTH, MPOEKIHs (GUTYphl Ha
MI0CKOCTh. [lepneHIuKyIsIpHOCTh MIOCKOCTEH: MPU3HAK MEPHEeHIUKYISIPHOCTH ABYX
wiockocTeil. Teopema o TpEx meprneHAnKyIsIpax

7.4

[loHATHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHHMKH, pa3BEpPTKa MHororpaHHuka. Ilpusma: n-yronbHas
IpU3Ma, TPaHU U OCHOBAHMS IPHU3MBI, NpsiMas M HAKJIOHHAas NPU3MBbIL, OOKOBas U
II0JIHAsI IOBEPXHOCTh NpU3Mbl. [lapannenenunen, npsMOyroybHbINA Mapauieaenumesn 1
ero cpoiictBa. [Iupammpaa: n-yronbHas mMpamMuja, 'paHM U OCHOBAaHUE MUPAMUIBI,
OoKOBasi M TOJHAs MOBEPXHOCTb MHMPAMMJIbl, MPABWIIbHAS M yCEUEHHas NHpaMHJA.
OneMeHTsl Npu3Mbl U nupaMmufbl. [IpaBUiIbHBIE MHOIOIpAaHHMKH: IIOHSTHE
NPaBUIBHOIO MHOTOTPAHHUKA, IpaBUJbHAs MpU3Ma M MpaBUIbHAs NUpPaAMUJA,
NpaBUJIbHAS TPEYrojbHAs MUpaMHJIa U MPaBWIBHBIA TeTpasap, Kyo. [IpeacraBnenue o
IIPAaBWIBHBIX MHOTOIPDAaHHUKAax: OKTa’Ap, MAoAcKa’aAp U ukocadapyrue CeueHus
MIPU3MBI U TUPAMHUJIBI

7.5

CI/IMMeTpI/ISI B IIPOCTPAHCTBC. CUMMECTPHUA OTHOCUTCIBHO TOYKH, pr[MOﬁ, IIIIOCKOCTH.
OEeMEHTHBI CUMMCTPHUHU B nupaMuaax, nmapajuicjicnuicaax, IMpaBUJIbHBIX
MHOI'OI'paHHHUKax

7.6

Bbrunicnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. lliomans




OOKOBOI MOBEPXHOCTH U TTOJTHOW MTOBEPXHOCTHU MPSMOI MPU3MBI, IJIOIIA/ b OCHOBAHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM MpU3MBI. [1101maas 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTU MPaBWJIBHON MUPaMHJIbI, T€OpeMa O IUIOMAAN yCeUYEHHOW MUpPaMUIBI.
[Tonsitue 06 00béMe. OOBEM MUPaAMUIBI, TPU3MBI

7.7

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLIECHUS MEXAY IUIOIAIIMU ITOBEPXHOCTEH,
00BEMaMU OJOOHBIX TEI

11 KJTACC

Kon
6

HponepﬂeMmﬁ IJIEMEHT COACPKAHUA

I'eomerpus

6.1

[ununapuyeckas MOBEPXHOCTh, 00pa3yoIIKe IMIMHIPUYECKON MOBEPXHOCTH, OCh
IWIMHIPUYECKON MoBepXHOCTHU. LlwnuHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTb,
oOpa3yrolas 1 0ch, IUIOMIAIb OOKOBOH U MOJHOM MOBEPXHOCTH

6.2

Konnueckasi moBepxHOCTh, 00pa3yronne KOHUIECKON MOBEPXHOCTH, OCh U BEPIIHA
KOHUYecKkol mnoBepxHocTH. KoHyc: ocHOBaHuEe W BeplliMHA, oOpa3yromas U OcCh,
IJI0Mma s OOKOBOW W TOJTHOM MOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyromue H
BBICOTA, OCHOBaHHS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: neHrp, paguyc, AMaMeTp, IIIOMAb TOBEPXHOCTH cdepbl. B3anumHoe
pacnosoxeHue ceppl U IJIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIonaib

cdepbl

6.4

N3o0pakeHue e BpalieHus: Ha TWIOCKOCTU. Pa3BépTka HummHIpa U KOHyca

6.5

KOM6I/IH8.I_II/II/I TCJI BpalliIcHUA U MHOT'OI'PaHHUKOB. MHoror PAaHHUK, OIIMCaHHBIN OKOJIO
C(bepBI, C(bepa, BIIMCAHHAs B MHOT'OT'PAHHUK, UJIW TCJIO BpalllCHUA

6.6

[Tonsitne 06 o0bEMe. OcHOBHBIE cBOWCcTBa 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Mapaijiesienumneaa u cieactsus u3 He€. O0bEM IIIIMHIpPa, KOHYCA.
O0BEM mapa u riomazab chepbl

6.7

[TogoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHHSI MEXIY TUIOMIAISIMU TTOBEPXHOCTEH,
00BEMaMH ITOTOOHBIX TEN

6.8

Ceuenust mwiMHApa (MapajuieIbHO U MNEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapajuieabHOE OCHOBAHHIO U IPOXOJAIIEe Yepe3 BEPIINHY ), CEUEHHUS I1apa

6.9

Bexktop Ha 1iockoctd M B IpocTpaHcTBe. CI0KEHHUE M BBIYMTAHHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoikeHne BEKTOpa 1O TPEM HEKOMILJIAaHAPHBIM
BekTopaM. [IpaBwiio nmapajuenenunena. Pemenue 3anad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOPaMHU

6.10

IIpsmoyronbHast cuctema KoopauHar B npocTpaHcTBe. KoopauHaTel BekTOpa.
IIpocreiimme 3agaun B KOOpAMHATax. Yroia Mexay BekTopamu. CkansipHoe
[IPOU3BEJICHUE BEKTOPOB. BBIUMCICHHE YIIOB MEXAY INPSMBIMU U IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METOJI IIPU PELIEHUN T€OMETPUYECKUX 3a]1a4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA30OBATEJILHOI
IMPOTPAMMBI CPEJJHET'O OBIIETI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K NPEJIMETHBIM Pe3y/JIbTATAM OCBOCHHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHusi

Bnagenne MeronamMum J0Ka3aTeNbCTB, aJrOPUTMAMM pPEIICHUS 3a]ad;
yMeHue (GOpMyJIMpOBAaTh U ONEPUPOBATh IOHATUSMU: OIpPEIEICHUE,
aKcuoma, TeopeMa, CJEICTBHE, CBOWCTBO, IPHU3HAK, J0Ka3aTeIbCTBO,
pPaBHOCWIIbHBIE (POPMYJIHMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOINOJIOKHOE YTBEPXKICHHE, NMPHUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ MaTEMaTHYECKONM WHIYKIUH;
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIAEHUS MPU PEIIECHUN 3aJa4, OLICHUBATh
1 JIOTUYECKYI0  INPAaBUIBHOCTb  PACCYXACHHH; YMEHHE  OIEpUPOBATh
MOHSTUSIMU: MHOKECTBO, IOJMHOYKECTBO, OIEpallMM HaJ MHOXECTBaMH;
YMEHHE  HUCIOJB30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar — Jis
OIMCaHUs PeaJbHBIX MPOLIECCOB U SBJICHUHN U IIPU PELICHUHU 3a]a4, B TOM
qyclie U3 IPYruX y4eOHbIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha INIOCKOCTH; YMEHHE 3a/1aBaTh
Y OIMCHIBAThH TPadbl Pa3IUYHBIMU CIIOCOOAMH; HCIIOIB30BATh Ipadbl MpH

PCUICHUHU 3a/1a1

2 YMeHue OIICpHUPOBATH TIOHATHUAMHU: HATYypaJIbHOC 4YHUCIIO, LCJIIOC 4YHUCIIO,
CTCIICHb C ICJIBIM ITOKA3aTeCJICM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
pallOHAJIBHBIM IIOKA3aTEJIEM, CTCIICHb C HeﬁCTBHTeHBHBIM IIOKa3aTecyIeEM,
norapu(bM qucia, CUHYC, KOCHUHYC W TaHI'CHC MNPOHU3BOJIBHOI'O 4YHCIIA,
OCTaTOK IO MOAYJII0, palrOHAJIBHOC YHUCIIO0, HpPpPAlMOHAJIBHOC YHCIIO,
MHOXKXECTBAa HATypaJIbHBIX, MCJIbIX, pPAlIUOHAJIbHBIX, JIEUCTBUTEIIHLHBIX
YUCCII; YMCHHEC HCII0JIb30BATh MMPHU3HAKN ACIUMOCTH, HAVMCHBIIHNI O6HII/II>1
ACIIUTCIIb WM HAMMCHBIICC 06Luee KpaTHOC, aJIrOpuT™M EBKJ’IPII[a IIpu
peuicHun 3aJa4, 3HAKOMCTBO C Pa3JIMYHBIMH NO3UIIUOHHBIMU CUCTECMaMU
CUHCJICHUA; YMCHHUEC BBIIIOJHATH BBIYUCICHUC 3HAYCHHUI B HpeO6p330BaHI/IH
BBIpa)KeHI/II\/'I CO CTCICHAMHU H J'IOl“apI/I(I)MaMI/I, HpeO6p330BaHI/I${ ,I[pO6H0-

palnrOHAJIbHBIX Bblpa)I(eHI/IfI; YMCHUEC ONCprupoBaTh IIOHATUAMU:

IIOCJICAOBATCIIbHOCTD, apI/I(I)MCTI/I‘{CCKaH MporpecCusa, IrcoOMCTPHUICCKAIL




nporpeccusi, OECKOHEYHO YOBbIBAaIOIIAas TIE€OMETpPHUYECKas IpOrpeccus;
YMEHME 3a/aBaTh IIOCIEAOBATEIBHOCTH, B TOM 4YHCJIE C IOMOILUBIO
PEKYpPpPEeHTHBIX (HOpMyYJI; YMEHUE ONEpUPOBATh MOHITUSIMHU: KOMILJICKCHOE
YHUCIIO0, CONPSOKEHHBIE KOMIUICKCHBIE 4YHCIA, MOIYJIb M apryMeHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amUCH  KOMIUIEKCHBIX — YHCeIN
(reomeTpuyeckas, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMeETh
MPOU3BOIUTH apu(pMETHYECKHE JEHCTBUA C KOMIUIEKCHBIMU YHCIIaMH;
MIPUBOIUTH TIPUMEPHI MCIIOJIb30BAHMS KOMIUIEKCHBIX YHCEN;, ONMEpUPOBAThH
NOHATHAMM:  MaTpuua 2x2  wu  3X3, ONpeaenuTeNb  MaTpHIbI,

FeOMeTpI/I‘-IeCKI/If/'I CMBICJI OIIPCACIINTECIIA

YMeHHne onepupoBaTh MNOHATHAMU: PalHOHAIbHBIE, HPPALMOHAIBHBIC,
NoKa3aTesbHble, CTENEHHbIC, Jorapumuyeckue, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPaBEHCTBA, WX CHUCTEMBI, YMEHHE OIEPHUPOBATH
MOHATUSAMM: TOXKJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YPABHEHUHM M HEPABEHCTB, PaBHOCHWIBHOCTH
YpaBHEHUW, HEPABEHCTB MW CHUCTEM; YMEHHME peniaTb YpPaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBbl C IOMOIIBIO pPaA3IUYHBIX IPUEMOB; pEILIATh
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl C I1IapaMETPOM; IIPUMEHSATH
YPAaBHEHHMsI, HEPABEHCTBA, MUX CHCTEMBI Ul DPELICHUS MaTEMaTHYECKHX

3a7a4 M 3a/1a4 U3 Pa3UYHbIX 00JacTel HayKu U peasbHON KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (DYHKOHS, YETHOCTH (YHKIIHH,
NEPUOJIMYHOCTh (PYHKIMHM, OTPAHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
GyHKIMH, KCTpeMyM (QYyHKIUH, HauOOJbllIee U HAUMEHbIICEe 3HAUCHHS
(GYHKIUM Ha TPOMEXYTKEe, HEeTpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKIMHU, TiepBas U BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPHUUECKUI U
¢u3nveckuii CMBICT TIPOU3BOAHOHM, TEepBOOOpa3Has, ONpeAeIEHHbIN
MHTErpaji; yMEHHE HaxXOAMThb AaCHUMITOTHI Tpaduka (QYHKLUUH; yMEHHUE
BBIUUCIATh  NPOU3BOJHBIE  CYMMBI, IPOM3BEJIEHUS, YAacTHOIO U
KOMIO3ULUN (QYHKIMH, HaXOAUTh ypaBHEHHME KacaTeIbHOW K Ipaduky
(GyHKIMU; yMEHHME HaXOIUTh MPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJAHYIO JJIi HCCIEIOBaHUS (QYHKIMM,
HaXOJUTh HauOOJbIIME M HAaUMEHbIIUE 3HAYEHUS (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJIb30BAaHMEM amrapara MaTeMaTH4YeCKOTo
aHalM3a; NPUMEHATh MPOU3BOAHYIO U1 HAXOXKJICHHsS HAaWIy4dIlIero
pelieHnss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMHYECKHX M

(bU3MYeCKUX 3a/ladax; HAXOJIUTh IUIOMAAU U 00BEMBI (DUTYp C TOMOIIBIO




HHTErpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHUYCCKOIr0O MOACIUMPOBAHHA C

NOMOILEI0 AU(epeHInanbHBIX YPaBHEHUIH

YMeHue onepupoBaTh HOHATHAMU: Tpapuk GyHKIMU, oOpaTHas QyHKIUS,
KOMIO3UIMS (QYHKIMH, JIUHEHHas (QYHKIMS, KBajapaTHuHas (QYHKIUS,
panMoHanbHass (QYHKLUS, CTENeHHas (YHKUIUS, TPUTOHOMETPUUECKUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTesbHAs |
norapupmuueckas (QYHKIHMH; yMEHHE CTPOUTh TpapUKH H3YYEHHBIX
GyHKUMH,  BBINOJHATH  NpeoOpa3oBaHust  rpadukoB  (QyHKUU,
UCIOJb30BaTh TPaQUKKU Ul W3yYEHUs MPOLECCOB M 3aBUCHUMOCTEH, MpHU
pelIeHNH 3334 U3 JIPYrMX y4eOHbIX NpeIMEeTOB M 337ay W3 pealbHOM
KHW3HHM, BBIpAKaTh (OPMyJIaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBA W Tpa@uku (pyHKIMH Ui pelleHus ypaBHEHUH,
HEpaBEHCTB M 3a/1a4 C MapaMeTpamMH; H300paxkaTb Ha KOOPAWHATHOM

MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemarbh TEKCTOBBIE 3a7aud pPa3HBIX TUIMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJU M YacTH, HA JABUKEHHUE, padOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 33aJa4d U3 00JaCTH YNpaBJiCHUs JIMYHBIMU U CEMEHHBIMU
(uHAHCAMM); COCTAaBIISITh BBIPAKECHUS, YPAaBHEHHS, HEPABEHCTBA M UX
CHUCTEMBl IO YCJIOBHUIO 3aJayH, HCCIEIOBATh IOJIYYEHHOE pELICHHE U
OLICHMBATh IMPaBAOINOJ0OHOCTh pPE3YyJIbTATOB, YMEHUE MOJEIUPOBAThH
peanbHBIE CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHUS,
ypaBHEHHUSI, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 33]1a4H, UCCIEI0BATh
MOCTPOCHHBIE ~ MOJIEIM C  WCIOJB30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJbIllee U HAaUMEHbBIIIEEe 3HAUCHUS, pa3MaxX, JUCIIEPCHUs, CTAaHIAPTHOE
OTKJIOHCHHE YHUCJIOBOIO0 Ha0Opa; yMEHHE HU3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMalInIo, MPEICTaBICHHYIO0 B TaOJIMIaX, HA AMAarpaMMax, rpadukax,
OTpaXKaIOIyI0 CBOMCTBA peajbHBIX MPOLIECCOB U SBIICHUM; MPEACTABISThH
uH(pOpMallMI0O € TOMOLIBI0 TabMUIl W JMarpaMM; HCCJIeN0BaTh
CTaTHUCTUYECKUE JaHHBIC, B TOM 4YHUCJIE C MPUMEHEHHEM TIpaduIecKuxX
METOJIOB U 3JIEKTPOHHBIX CPEICTB; TPaPUUECKH MCCIEN0BATh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C MOMOLIbIO JUuarpaMm pacCCruBaHUA U JIMHEHNHOMN perpeccuun

YMeHue onepupoBaTh IOHATUAMM: CIyYaWHBIA OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHUS; YMEHHE BBIUYUCIATH

BCPOATHOCTL C€ HCIIOJIL30BAHHECM rpa(bI/I‘{eCKI/IX MCTOJOB, IIPHUMCHSTH




(GopMyJBl CIOXKEHUS W YMHOXXEHHUS BEpOSATHOCTEH, (HOpMyJy IOJIIHOM
BEpOSATHOCTH, Gopmyny bepHynnu, komOuHaTopHbBIe (QakThl U (OPMYIIBI,
OLICHHMBATh BEPOSTHOCTH pEealTbHBIX COOBITHI; yMEHHE OIEpPUpPOBaATh
NOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPElEIICHHE BEPOSATHOCTEH,
MaTeMaTHUYeCKOe OXHJaHue, JUCHEpCHUs U CTaHJapTHOE OTKJIOHEHUE
CllyuallHOM  BEJWYMHBL, (YHKLUUU pacnpeieieHus U IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO U HOPMAJIBLHOTO PaclpeesIeHui; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpe/elieHU Ui pellieHus 3aay;
3HAaKOMCTBO C MOHSATHUSMH: 3aKOH OOJIBIIMX YHCEN, METO/bl BEIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHUE NPUBOIAUTH I[PUMEPHI NPOSBICHUS 3aKOHA
OONBLIMX 4YHMCET B MPHUPOJIHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHE
ONIEpUPOBATh MOHATHAMH: COUYETAHUE, NEPECTAHOBKA, YMCIIO COYETaHUI,
YUCIO  HEpecTaHoBOK; OumHOM  HblOTOHA; yMeHHMe  NPUMEHATh
KOMOMHATOpHbIE (aKThl U PACCYKACHUS Ul pEIleHUs 3a7ay; OLIEHUBATh
BEPOSTHOCTH PEAJbHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJENb U

HHTCPIIPCTHPOBATH HOJ'Iy‘lCHHBIﬁ pe3yiibTaT

YMeHue omnepupoBaTh NOHATHUSIMU: TOYKA, TMpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYHMHA YIJIa, IUDIOCKUM YTroJl, JBYyTrpaHHbIN
yroi, TpEXTPaHHBIM YroJl, CKPEeIUBAIOLIUECs IpsSIMbIe, MapaiieIbHOCTh U
NEePHEHANKYISIPHOCTh TPSMBIX W IUIOCKOCTEH, yroi MEXIy MpSIMbIMU,
yroia MexAy HpsSMOM M IUIOCKOCTBIO, YroJl MEXAy IUIOCKOCTSIMH,
paccTosiHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSTHUE MEXAY HPSIMBbIMH,
paccTosiHue MEXAY IJIOCKOCTSMHU; YMEHHUE HCIOJIb30BaTh NPHU PEIICHUU
3a/a4 M3yuyeHHbIe (PAKTHl U TEOPEMBI INIAHUMETPUU; YMEHHE OILEHUBATH
pa3Mepbl OOBEKTOB OKpY)KAIOIIETO0 MHpa; CTPOUTH MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbI0 TEOMETPUYECKMX NOHATUH M BEIWYHH, pElIaTh

CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a/1a9U
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (UTYpBl, 00bEM (UTYDBI,
MHOTOTPAaHHHK, TPaBUIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapaienenurnes, OpuU3Ma, NHUpamMuia, (Urypa M IOBEPXHOCTb
BpallleHus, IWIMHIAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0MaIb
MOBEPXHOCTU THPAaMUABI, NPU3MBI, KOHYyCa, LWIMHIpa, 00BEM Kyoa,
NPSMOYTOJBHOTO TapauleNienueaa, HUpaMUAbl, MPHU3MBI, LWIHHIPA,
KOHyCa, IIapa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca WM IMIMHIPA,
napajjieibHple OCH WJIM OCHOBAHHIO, CEUEHHE I1apa, IUIOCKOCTb,

Kacaromasacs C(i)epbl, MUJINHApA, KOHYCA, YMCHHC CTPOUTL CCUYCHUC




MHOTOTpaHHHKa, U300pa’kaTh MHOIOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpAILIEHUs, UX CEYEHHUS, B TOM YHCJIE C IIOMOILIBIO MIEKTPOHHBIX CPEACTB;
yMEHHE MPHUMEHSTHh CBOMCTBA T€OMETPUUYECKUX (DUTYp, CaMOCTOSTEIBHO
dbopMyIUpoBaTh ONpeAeNeHUs U3y4aeMbIX (PUTyp, BHIABUTATH TUIIOTE3BI O
CBOWCTBaX W MpPHU3HAKAX T€OMETPHUYECKUX (Uryp, oOOCHOBHIBATH WIIH
OmpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccudukanuio Quryp 1o
pPa3NUYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE JIOTIOJIHUTEIbHBIC

MTOCTPOCHUS
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YMeHue onepupoBaTh MOHSATUSAMM: JBHKEHHME B  IPOCTPAHCTBE,
napajieJbHbIi MEepPEeHOC, CUMMETPHsS Ha IUIOCKOCTH M B MHPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUE TOMO00MS, TMOJA00HbIE (QUTYPBI, YMEHHUE
pacrmo3HaBaTh paBHbIe M MOAOOHBIE (UTYpPHI, B TOM YHCIIe€ B MPUPOJIE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS MPHU
pelIeHnr 3aJla4y; HaXOJWUTh T'e€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
Iomaab, 00bEM) IpU PEIeHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peaHBHOﬁ KN3HU, YMCHHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCIMYHNHBI
(nmuHA, yroiy, mMIOmaab, OOBEM, IUIOMIAAh MOBEPXHOCTH), HCIIONB3YS
HN3YYCHHBIC (bOpMy.IILI U MCTOJbI, B TOM YHCJIC: ILIOIIAJAb ITOBCPXHOCTHU
MUpaMUbl, MPU3MBI, KOHYyca, HWIMHIpA, IJIomaab cdepsl; o0bEM Kyda,
NpAMOYTOJIBHOI'O  Mapajuiejicliuneaa, IMupamMuabl, IM[IPU3MbI, NTUIWHAPA,

KOHYcCa, IIIapa; yMEHHE HAXOIUTh OTHOIIIEHUE 00BEMOB MTOTI00HBIX (hHUTyp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPAUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa Ha YHCIO, pa3oKeHHWE BEKTOpa Mo Oasmucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENCHUE, YTON MEXIY
BEKTOPAMH, YMCHHE WCIIOIH30BaTh BEKTOPHBIA M KOOPJMHATHBIA METOJ]

AJI1 peIICHUA T'COMETPHUICCKUX 3a/[aY U 3ala4 APYT'UX y‘ie6H]E>IX npeaAMCETOB
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YMeHue BbIOMpATh MOIXOMAIINNA METO ISl PEIICHUS 3a1a9i; TOHUMaHUE
3HAYUMOCTH MATEMATHKU B H3yYEHUU TPUPOIHBIX H OOIIECTBEHHBIX
MPOIIECCOB M SIBJICHWH, YMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MATEMATHYECKUX

OTKPBITAH POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAyKN




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

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u nensle yncina. [Ipu3Haky 1eNMMOCTH LIEIBIX YHACEN
12 Pammonanbueie  uncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOoOW, TIPOLIEHTHI,
. OeCKOHEUHbIE NEPUOUUECKUE TpodU
13 Apudmernueckuil KOpeHb HaTypasibHOH creneHu. JleicTBus ¢ apudmMeTndecKuMu
' KOPHSIMH HaTypaJbHOW CTEIIEHU
L4 Crenens ¢ nenslM nokasarenaeM. CTENEHb ¢ pallMOHAIBHBIM IT0Ka3areneM. CBOMCTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. Jlecstuunble U HaTypalbHbIE J0rapu(Mbl
JelictButenpHble  4YHcia. ApudmeTudeckue omnepanuu ¢ JCHCTBUTEIbHBIMHU
1.7 yuciaamu. [IpuOnkEHHble BRIYUCICHUS, TPaBUIa OKPYTJICHHUS, IPUKHUJIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN
1.8 [IpeoGpaszoBanue BbIpaKeHUI
1.9 KomiiekcHele yncna
2 YpaBHEHMsI U HEPABEHCTBA
2.1 Lenblie u 1poOHO-paIOHAIBHBIE YpaBHEHHUS
2.2 HppanuonanbHble ypaBHEHHUSA
23 TpuronomeTpuyeckre ypaBHEHUs
24 [Toka3zaTenbHbBIE U JTOTapHUPMHUUECKIE YPABHEHHS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHbIe HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOoTapUMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IApaMETPaMU
2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUH. ONpenenuTeslb MaTPULIbL




OyHKIUH U TpaPuKH

OyHKUA, cnocodbl 3amanus ¢yHknuu. ['padux GyHkiuu. BzammHO oOpaTHBIC

3 ¢bynkuuu. Yétneie u Heu€THBIe QyHKIMU. [lepuoanueckue GpyHKIUN
OOnacTe ompeneneHuss M MHOXKECTBO 3HaueHui ¢ynkuun. Hymm QyHKum.
39 [IpoMexyTku  3HAKOMOCTOSHCTBA. [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcumMyMbl U MUHUMYMBI (QyHKUIuH. HanbGonbliee ¥ HauMeHbIee 3HAYECHUE
(yHKIIUU Ha IPOMEKYTKE
13 Crenennas ¢GyHKIMS C HAaTypaJibHBIM M II€JIbIM ToKazareneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS /-0l CTENECHH
34 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u gorapudmuueckas GyHKIUU, X CBOMCTBA U IrpaduKu
16 Toukm paspeiBa. AcuMnToTel rpadukoB (yskmui. CBoiicTBa  (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIEA0BATEIHLHOCTEN
3.8 ApudmeTrnueckas U reoMmeTpudeckas nporpeccur. opmMyiia CI0KHBIX POLIEHTOB
4 Havana maTemaruueckoro anammsa
4.1 [IpousBonnas Gpynkuuu. [IpousBoaHble 31eMeHTapHBIX QYHKIUN
[IpumeHeHne TNPOM3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxosxxaeHne HanOoJbIIero 1 HAMMEHBIEro 3HaYeHus (QYHKLIUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. MuTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMU. J{narpamMMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTuCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MITIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBepXHOCTH BpaIleHUS




7.5

Koopaunats! 1 BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOINYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET






