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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe  NpU  HU3YYEHUU
00Oy4aroIMMUCS MOHATUHHBIX OCHOB I'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPraTb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpaMmbl yuebHOro Kypcea «I'eomerpusk» Ha yriyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOyyarommxcs Ipu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHoN obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKMX 3HAHMM W JEHCTBUU,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSAIOINIMX OINKCHIBAaTh M H3Yy4yaThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMEHUsI UX MPUMEHATb, MPOBOAMTH JOKAa3aTeJIbHbIE PACCYXKIEHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 33J1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TpPEINCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



00OCHOBAaHUY MAaTEeMAaTUUYECKUX YTBEPKIACHUI U POJIU aKCHOMATHKHU B IPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEJUICEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI paAclo3HaBaTh TMPOSIBICHUS T'E€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
UHTEPIPETALNN TOTyUYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICpKATEIBHBIMU JIMHUAMU yueOHOTrOo Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBHIMH T€OMETPUM Ha YIiayOJIEHHOM YpPOBHE OOydYeHUS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTENbHBIM JIUHUAM y4eOHOTO Kypca, a
(GopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclpeiensercss He TOJIbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaronuecs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu3oBaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEJCTABICHUN 00Yy4arOIIUXCs, paclIUpsAs U yriyOssis
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBS3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus  Juis auddepeHumnanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAbHBIX ~00pa30BaTeNbHBIX MporpamMM, OO€CcneunuTh YriyoJEHHOE
U3y4EHHE T€OMETPUHN KaK COCTaBIISIOIIEeH yueOHOoro npenMera «MareMaTukay;

HOJTOTOBUTh OOYYalOUIMXCS K MPOJOJDKEHHIO H3yYEHUSI MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpus» Ha YriayOJIEHHOM YpOBHE
orBoauTtcst 195 vacos: B 10 kimacce — 99 yvacoB (3 yaca B Hegeno), B 11 kimacce —
96 dacoB (3 4aca B HE/IEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS ~ cTepeoMeTpuu. Touka, ImpsAMas, IUIOCKOCTH,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIeNbHOTO MpOeKTUpoBaHUs. IM300paxeHue
¢Guryp B mapajuyiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTH: TETpasAp, MapauleieuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NepPHEeHIUKYISIpax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JIBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCHHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienumier, NOPSAMOYIOJIBHBIM — MHapajulesienuIie];] W  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IPaBWIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpDAHHUKH: IIPaBUJIbHAS NPU3MA U



npaBUbHAs NUpaMUIa, MPAaBWIbHAS TPEyrojibHas NUPAMHUAA W TPaBUIbHBIN
TeTpasap, Kyo0. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajy, YIJIbl.
[Tnomanps OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIB,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEAPHBIE, COHANPAaBJIEHHBIE U IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPa HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamrenenunena. Teopema O pPAas3jIOKEHUH BEKTOpa IO TpEM
HEKOMIUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpPA U
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHHUYECKAash MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmonioxeHne
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 1mapoBoro
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
WIMHApP, OMHCaHHAas okojo IwinHapa. Ilepeceuenne chepsl u mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BMNUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapaymienbHO YW TEPHEHAMKYJISIPHO OCH), CEYeHHUs KOHyca (mapaliesibHble
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NIEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu HaJl BeKTOpaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHUs B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJbHAsT CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  YJ€Ha  POCCHMCKOro  O0IIecTBa,  NPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) NaTPUOTHYECKOE BOCITUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY W HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHUH B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKH W JIEATENBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAsl JCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/IOPOBbIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHITHH U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



CaMOOOpPa30BAHUI0 HA TMPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpeibl, OCO3HaHUE IrI100AIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIUS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS .

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOW KakK CpEJCTBOM TMO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornyeckue AecTBU:

BBISIBIIATH M XApPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSX, NpeajiaraTb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeNIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble U OT NPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITETIbHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOLIEHUS] U BBIBOJBI 110 pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIHPUHUMATh U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe OOCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJAae€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXKACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJISITh IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/J€Th HABbIKAMU  IO3HABAaTEIbHOM  pediieKcMH  Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUHU 3a/JauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yIbTaTOB JESATEIIbHOCTH, HAXOUTh OIINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JEeSTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pachpeleisaTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTb CBOM JEHCTBUA C JAPYTMMH WICHAMH KOMAaHJIbI, OLICHUBATH
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPHU
peLIeHNnH 337a4 ¥ NPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTENW B IPOCTPAHCTRBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMH METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAM  TIOBEPXHOCTEH  MHOIOIPAaHHUKOB  (Ipu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUHU
durypes;

e CBOOOJHO ONEPUPOBATH MOHATHAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACcTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIE MOHSATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  CcHOopMyIMpOBaHHOU
npo6sieMbl, MOJIEIMPOBATh pEabHbIE CUTYyallud Ha fA3bIKE TI'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM TE€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTu (hyHIAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHATHSIMH, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPALICHUS: [UIUHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHUS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OIKCaHHBIM OKOJIO cepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WM TEJIO
BpAaICHUS;

BBIYHCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BPAICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
penaTh reOMETPUYECKUE 3a1a41 HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMHU, CBSI3AHHBIMU C JBUJKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TeN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MoAo0us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienTbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY), CEUEHUS 11apa;
UCITIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallMU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJAEIHUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIIM C MCIOJIb30BAHUEM TIE€OMETPUYECKUX NOHATHH U TEOpPEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnosnoxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYribl 1 paccTosTHUS 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxrmseckie (nudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi reOMETpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 11 5
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 96 8 0




n/n

IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE IpaBUJIa U300pAKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHUS CTEPEOMETPHH: TOUYKA, IPSAMas,
IUIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
npaBuiIa N300paKEHUS HAa PUCYHKE
IJIOCKOCTH, MapaJUICIIBHBIX NPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka

[TonsTus: MepeceKkaromuecs miI0CKOCTH,
MNepecekaromuecsa npsamasa 1 ImiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

[TonsTus: MepeceKaromumecs mI0CKOCTH,
Nepecekaromuecsa npsamasa 1 rmiIOCKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OHEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CriocoOsl 3a/1aHus
HPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O06o03HaueHUs MPSAMBIX U TIJIOCKOCTEH

10

N306paxkenue ceuenunii nupamuabl, Kyoa u
NPU3MBI, KOTOPBIE POXOISAT Yepe3 uX
p€6pa. M3o0pakeHne nepeceueHus
MOJTYYCHHBIX TIOCKOCTEH. PackpaninBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMU

11

N306paxkenue ceueHnit nupamubl, Kyda u
NPU3MBI, KOTOPBIE POXOISAT Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
HOJYYEeHHBIX IIIOCKOCTe!. PackpanimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMU

12

N3o06paxkenue ceueHnii nupamuabl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 Ux
pEbpa. N3o0paxkeHue nepecevyeHus
NOJYYEeHHBIX IIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMU

13

N3o06paxeHne cedeHnit mupamMmuibl, Kyoa u
HPU3MBI, KOTOPBIE TPOXOASAT Yepe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJIyYEeHHBIX TIIOCKOCTeH. PackparmBanue
MOCTPOCHHBIX CEUEHHUM Pa3HBIMH LIBETAMH

14

Merton cre0B it TOCTPOSHUS CeUeHUN

15

Merton cieoB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHril MPSIMbIX U
IIJIOCKOCTEMN

16

MerTon ciieoB U1l IOCTPOEHUS CEUEHUI.




17

18

CBolicTBa nepeceyeHuid MPSIMbIX U
IIJIOCKOCTEMN

[TocTpoenue ceueHuii B mupamuze, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

[TocTpoenue ceuenuii B nmupamuie, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3alKCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B nmupamuie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEW U 3aIlUCh I1aroB
MOCTPOCHHUS

20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

IToBTOpenue nmnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX OoTpe3kax. [logoOue
TPEYroJIbHUKOB

22

23

[ToBTrOpenue mnanumerpun: Teopema
Menenas. PacdeTs! B ceueHUSIX Ha
BBIHOCHBIX YepTexax. MicTtopus pa3BuTus
TJIAHUMETPHUH U CTEPEOMETPHH

Kourponbuas pabora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3anMHOe pacmnosioKeHue NpsiMbIX B
npoctpancTBe. CkpermBarommecs




25

26

27

28

npsimble. [Ipu3Haky ckpemuBaromuxcs
npsaMmeIx. [lapamiensHblie npsMbie B
IIPOCTPAHCTBE

Teopema o CylieCTBOBaHUH U
€AMHCTBEHHOCTH MPSMOI1 MapaijieIbHON
JTAaHHOW MPSIMOM, TPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIECH HA JaHHOU
psMou. JleMMa o nepecedeHnn
NapauIeJIbHBIX IPSAMBIX IIJIOCKOCTHIO

[TapannensHOCTH TpeX MpsIMBIX. Teopema o
TpEX mapauieNbHBIX NpAMBIX. Teopema o
CKPEUIUBAIOIINXCS MPSIMBIX

[TapannensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOICTBA ApAJLIIEIBHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
buryp B napaiienbHON MPOSKIIUU
LlenTpanbHasa npoekuus. Yroiu ¢
COHANpPaBJICHHBIMU CTOPOHAMHU. YTOII
MEXAY NPSMBIMU

29

3agaun Ha JOKA3aTEIbCTBO U
HCCIIEIOBAHNE, CBI3aHHBIE C
PacIoI0KEHUEM MPSMBIX B TPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTD MPAMON U
IIJIOCKOCTH B IipocTpaHcTBe. [Ipu3Hak
NapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.
CBoiicTBa NapaJJIENIbHOCTH NPSAMOU U
IIJIOCKOCTH

31

FGOMeTpI/ILIeCKI/Ie 3aJa4u Ha BBIYHMCJICHUEC U
J0Ka3aTeJIbCTBO, CBA3aHHBIC C
NnapajiCJIbHOCTEIO MMPAMBIX U IUIOCKOCTEH B




32

MIPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOASIIETO Yepes3
JAHHYIO MPSMYIO Ha YepTexe U
NapajuleIbHOTO IPYyrou npsamoi. Pacuér
OTHOLLEHUN

33

[TapannensHas npoexuus, IPUMEHEHUE ISt
MOCTPOCHHS CEUeHUH KyOa n
napasienenunena. CBorcTa
napajuieenunea u mpu3Mbl

34

35

36

37

38

[apannensHble iockocty. [IpusHaku
NapaJJIeIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 mapamenbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOI{?[HleI
yepes TOUKY, HE MPUHAIJICKAILYIO JTaHHON
MJIOCKOCTH U CJICJICTBUS U3 HEE

CBolicTBa napajuIeabHbIX INIOCKOCTEN: O
NapaJuIEIbHOCTH MIPSIMBIX IIEPECEUEHUS
[IpY IIEPECEUECHUH IBYX IapaljIeIbHBIX
IIJIOCKOCTEN TpeThen

CaoiicTBa mapanenbHbIX MIOCKOCTEN: 00
OTpe3Kax MapajuieNbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKIY MapajlieTbHbIMU
IJIOCKOCTSIMU; O TIEPECEUEHUH MPSIMOH ©
JBYMsI TTapaJlIeIbHBIMU TJIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
HPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CgoiicTBa Ky0a 1 MPSMOYTOIBHOTO
napasuiesenumnena




41

42

43

Brruncnenue JUIMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM MapajuieenuIene

[leprieHAMKYIASIPHOCTH NPAMOUN U
wiockocTH. [Ipu3nak
NEePIEeHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH

[lepnieHIMKYIAPHOCTD NPAMOU U
miockocTy. [IpusHak
NEPIEHIUKYIIPHOCTH IPSIMON U
IUIOCKOCTH

44

Teopema o CylIeCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAILECH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIICHIUKYIISIPHOMN K INIOCKOCTH

45

46

47

[I;mockocTH M NepneHIuKyIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

[110CcKOCTH ¥ IEPIEHANKYIISIPHBIE UM
npsIMbIE B MHOTOTpaHHHKAX
[lepnieHAMKYNIAp U HAKIOHHASL.
[TocTpoeHne nepneHuKysapa U3 TOUYKN Ha
IPSIMYIO

48

[lepneHauKyIsip ¥ HaKJIOHHASA.
ITocTpoeHne nepneHuKyIIsipa U3 TOYKH Ha
IPSAMYIO

49

50

TeopeMa 0 TpEX MepHeHANKYIApax
(mpsimast U oOpatHas)
Teopema 0 TpEX nmepHneHAUKYIApax
(mpsimast u oOpaTHast)




51

52

YToa Mexay CKpeluuBarOIMMUCS
PSIMBIMU

[Touck neprneHANKYISIPHBIX MPSMBIX C

MTOMOIIBIO TIEPTICHAUKYJISIPHBIX
IUIOCKOCTEH

53

54

55

56

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuii Kyoa, mpU3MBl,
IIPaBUJIbHOM MIMPAMM/IBI C TIOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU

[ToctpoeHue ceueHuit Kyda, mIpU3MBL,
MPABUJIbHOM MUPAMUJIBI C IOMOIIBIO
OpPTOTOHAILHOM MPOEKIINH

CumMmMeTpHs B IPOCTPAHCTBE

OTHOCHUTEJIBHO INIOCKOCTH. I1mockocTu
CI/IMMeTpI/II\/'I B MHOT'OT'paHHHUKaX

S7

58

59

[Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEJACTBUE CUMMETPUHU
IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKHU 1O MIIOCKOCTH

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

60

CniocoObl OyCTUTH HEPIIEHANKYISPDI:
CUMMETPUA, CABUT TOYKH I10
napajuIeIbHON NpSIMON

61

62

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM
KonTtponsHas padora "B3aumnoe

PACIIOJIOKCHUC TIPAMBIX U MJIOCKOCTEH B
npocTpaHcTae”




63

64

65

[ToBTOpEHME: yron Mexay IpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMA
KOCHUHYCOB

[ToBTOpEHME: Yroa Mexay

CKPELIMBAIOIUMHUCS MIPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘IeCKI/Ie MCTOAbI BEIYMCIICHUA
yriia MEXAy NpAMbBIMA B MHOT'OI'PAHHUKAX

66

67

68

69

JIByrpansbliii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPAaHHOTO yrja

[lepnenaukynspusie mockoctu. CBOMCTBA
B3alMHO NEPIEHIUKYISPHBIX MIIOCKOCTEN

IIpu3Hak neprneHauKyIIpHOCTH
IIJIOCKOCTEH; TEOpeMa O MpsMOK
[IEPECCUCHUS ABYX IIIOCKOCTEN
NEPIEHAUKYIIAPHBIX TPEThEH IIIOCKOCTH
[IpsiMoyroibpHBIN Napauienenunesn; Kyo;
U3MEPEHMUs], CBOUCTBA MPAMOYTOJIbHOTO
napajuiejaenunena

70

71

72

Teopema 0 rMaroHany NpsAMOYTOJIBHOTO
napajesenunesa u ciecTBue U3 Heé

CTCpCOMCTpI/I‘-ICCKI/IC " NPUKIaJHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKECHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpCHI/IeZ CKpCIIUBAOIIHNECA TPSAMEIC,
napajiCJIbHBIC IJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OIrpaHHUKax

73

[Tapa mapanienbHbIX TIOCKOCTEN HA




CKPELIUBAIOIIMXCA NIPAMBIX, PACCTOSTHUE
MEXY CKPEIUBAIOLIMMUCS IIPSMBIMU B
IIPOCTHIX CUTYaLUsAX

PaccTossHME OT TOUKH J0 IINIOCKOCTH,

4 paccTosiHue OT IPSIMOM 10 TNIOCKOCTH
Bpluncnenue paccTosHUN MEXY

75 CKPELIMBAIOIMMHUCS IPSIMBIMU C IIOMOLIBIO
NEPIEHIUKYIJIIPHON IIJIOCKOCTH
TpéxrpanHslil yroi, HEpaBeHCTBaA IS

76 TpexrpanHbIx yrioB. Teopema [Iudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB JUIS
TPEXTPAHHOIO yIJIa

77 DneMeHTHI chepruIecKoii reOMeTpuu:
reoJIe3nYecKue JIMHUN Ha 3emiie

78 KonrponbHas padora "Yrisl u
paccrosiHus"

79 CuctemaTtuzanus 3HaHui "MHOTOTpaHHUK
U €ro JIEMEHTHI"

80 ITupamuaa. Bunasl nupamua. [IpaBunsHas
nupamua

81 [Ipuzma. IIpssmas u HakJIOHHAs IPU3MBIL.
[IpaBunbHas npusma

82 [IpssMoit mapannenenunen,
NPSIMOYTOJIBHBIN Mapajienenumnes, Kyo

83 Beinyknblie MHOrorpanHuku. Teopema
Ditnepa
Beinykiieie MHOrorpanHuku. Teopema

84 Oiinepa. IIpaBuibHbIE U NOTYNIPAaBUIIbHBIE

MHOT'OTpaHHUKH




85 KoHnTtponbhast pabora "MHuororpaHHuku" 1

86 [lonaTne BeKTOpa Ha MIIOCKOCTH U B 1
POCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3HocTh BEKTOpPOB 1

89 [TpaBwuiio mapannenenurnena 1

90 YMHOXk€EHHE BEKTOpa Ha YHUCIIO 1
Pasnoxxenne BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIS)KAIIUX B OJHOU 1
TUIOCKOCTH

92 CkayisipHOE MTPOU3BE/ICHUE 1

93 Beruuciienue yria Mexay BEKTOpaMu B 1
IPOCTPaHCTBE

94 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1

95 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1

97 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1

98 Wroroas kKoHTpOIBHAS paboTa 1

99 Wrorosast kKoHTpoJbHAS paboTa 1

OBUIEE KOJIMYECTBO YACOB I1O 99

[NPOT'PAMME




11 KIIACC

Kosnu4yectBo 1yacos DJIEeKTPOHHbIE
Jlara uudgposbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue tems! "KoopauHaTsl BeKTopa 1
HAa IUIOCKOCTH U B IPOCTpaHcTBe"
5 [ToBTOpenue Temsl "CkansgpHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Bpruncienue yria 1
MEXy BEKTOpPaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue Tems! "YpaBHEHHE IPAMOI, 1
IPOXOJIIeH yepes JBe TOUKu"
5 YpaBHEHME MIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHue 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHNE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
IPOrpaMMHUPOBAHNE
10 AHaTMUTHYECKHE METO/IBI pacyéTa yria 1
MEX1y PSMBIMH B MHOTOI'paHHUKAX
11 AHaJIUTHYECKHE METOBI pacuéTa yria 1
MEXy INIOCKOCTSIMUA B MHOTOTpaHHHKAX
12 dopmyna pacCTOSHUS OT TOYKH J10 1
IUIOCKOCTH B KOOpAMHATaX
13 Haxosxnenue pacCTOSIHUI OT TOYKH 10 1




14

MIJIOCKOCTH B KyOe

Haxoaenue paccTossHUM OT TOYKHU 10
IUIOCKOCTH B NIPaBUJILHON MUpaMuJie

15

16

17

KontponpHas pabora "AHanurudeckas
reoMerpust"”

Ceuenuns MHOI'OI'PAaHHUKOB: CTAaHAAPTHBIC
MHOTI'OI'paHHHUKH

CeueHus MHOI'OIpaHHUKOB: MCTO/ CJICI0OB

18

19

20

CequI/m MHOFOFpaHHI/IKOBZ CTaHI{apTHI)Ie
IJIOCKOCTH, MIEPECEUCHUS MPAMBIX U
IJIOCKOCTEN

[TapannenbHble NpsAMbIE U MIIIOCKOCTH:
napajujieibHble CEYEHUs
[TapannenpHble TPAMBIE U TUIOCKOCTH:
pPacy€T OTHOLIEHUN

21

22

23

24

[TapannenpHble TPAMBIE U TUIOCKOCTH:
YTJIBI MEKTY CKPEIIMBAOIIUMUCS
MPSAMBIMHA

[TepnieHauKyIApHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB

[leprienauKynApHBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEePIEeHIUKYIIIpax
[leprienAuKynApHBIE IPSIMBIE U
IUIOCKOCTH: BBIYMCIICHUS JAJTUH B
MHOTOT'paHHHKaX

25

[ToBTOpEHME: TIOIAAN
MHOTOYTOJILHUKOB, (POPMYJIIBI IS




26

TJI0IIAJIeH, COOOpaKEHHUS IO 100U

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (POPMYJIBI IS
TJI0IIAJIeH, COOOpaKEHHUS IO 100U

27

[ToBTOpenue: miomanu
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIS
IJI0IIAJIEH, COOOpaKEHHUS IO 100U

28

29

30

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
IUTOIIAH TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUsI 1O 100ust

[Tnomaau ceueHrnit MHOTOTPaHHUKOB:
IUIOINAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUsI 1O 100ust

KoHntposnbHas padora "IloBTopeHue:
MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJuleenuneaa

32

33

34

35

3anaun 00 yaABOEHUHU Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIIUH yIiia
CrepeomeTpHuEeCcKHEe 3a]1a4H, CBSI3aHHbIE C
00BEMOM MPSMOYTOIIBHOTO
napaJenenuneaa

HpI/IKJ'Ial]HBIe 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00bEMaA npsAMOYT'OJIbHOT'O
napajjejenmicaa

O06BEM npsAMON TIPU3MBI

36

CrepeoMeTpHUuecKUe 3aJa4l, CBS3aHHBIE C
BBIUKCJICHHEM 00BEMOB IPSIMOMN TPU3MBbI




HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C

37 R .
00BEMOM IPSMON TPU3MBI
Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOM MPU3MBbI
Boruncnenue 00bEMOB TN ¢ TOMOIIBHIO

39 onpenenéHHoro uaTerpaiga. Oobém
MUPAMU/IBI

40 dopmyna 06bpéMa mupamuel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

4 CrepeoMeTpHUSCKUE 33]]a4H, CBSI3aHHBIC C
00BEMaMH HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpHUECKHE 33]]a4H, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4n o Teme "OObEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4n o Teme "OOBbEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMHUJIBI

16 [Tpumenenue o0bEMOB. Borunicnenue
PACCTOSHUS JI0 TIOCKOCTH
KonTtponbhas padora "O6béM

47 MHOTOrpaHHHUKa"
Hunuaapudeckasi IOBEPXHOCTD,

48 o0pa3yromue UIHHIPIISCKON
MOBEPXHOCTHU

49 unuagap. [Ipsamoi KpyroBoi HUIMHAD.




[Tnomaas MOBEPXHOCTH WJIMHIIpA

Konunueckast moBepxHOCTh, 00pa3yrorime

>0 KOHUYECKOU nmoBepxHocTH. KoHnyc

51 CeueHune KOHYyCa IUIOCKOCTHIO,
MapajuieIbHOM MJIOCKOCTH OCHOBAHUS

59 Yceu€nnsrii konyc. M3o0pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae GOKOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaae GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeoMeTpuueckue 3aauu Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOEHUEM CEUYECHUH LWIIMH]IPA, KOHYCa
CrepeoMeTpuueckre 3aauu Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUCHUN IIUIMHIPA, KOHYyCa

57 [IpuknaaHbIe 3a/1a49M, CBSI3aHHBIC C
[IUTHHIPOM

58 [Tpuknanubie 3a1a4u, CBSI3aHHBIE C
ITUTHHIPOM

59 Cdepa u map
[Tepeceuenue cheps! u mapa c

60 rtockocThio. Kacanue mapa u chepbl
IUIOCKOCTRIO. BU 1 M300paxkeHue mapa
[Tepeceuenue ceps! u 1mapa c

61 mockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBIO. By u n3o0paxeHnue mapa

62 VYpasnaenue chepsl. [Lnomans chepst u eé

qyacTteu




63

64

Cummetpus cdepsl 1 mapa

CrepeomeTpryuecKue 3aauu Ha
JI0Ka3aTelbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

65

CrepeomeTpuyuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIC CO chepold U mapom,
MIOCTPOCHHEM MX CCUCHHH TIIOCKOCTHIO

66

[IpukitagHble 3a1a4n, CBSI3aHHBIE CO
cdepoii u mapom

67

68

[ToBTOpEHUE: OKPY)KHOCTD HA IJIOCKOCTH,
BBIYUCJICHUSA B OKPY)KHOCTI/I, CTaHI[apTHI)Ie
nonoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUS U
MHOT'OT'PAaHHUKOB

69

3amauu o Teme "Tena v MOBEPXHOCTH
BpaieHus"

70

71

3amauu o Teme "Tena v MOBEPXHOCTH
BpaieHus"

KontponsHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O06Beém muuHapa. Teopema 06 00bEME
IPSAMOTO NUWJIMHIpA

73

Brruncienne 00bEMOB TEN C IIOMOIIBIO
onpenenéHHoro uaTerpaiga. Oobém
KOHyca

74

TTnowmanu 0OKOBOI U ITOJIHONU
MOBEPXHOCTH KOHYCA

75

CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIE C




76

BBIUKCIICHHEM 00HEMOB OUJIMHAPA, KOHYCa

[Ipuknanueie 3aaaun o Teme "OO0bEMBI 1
IJI0IIaAu OBEepXHOCTEN Ten"

77

O06BEM mapa 1 I1apoBOTo CEKTOpa.
Teopema 06 00béMe trapa. [lnomans
cdeprl. CTepeoMeTpHUECKUE 3a/1a4H,
CBSI3aHHBIE C BHIYHCICHUEM 00BEMOB
nrapa, mapoBOro CeTMEHTa U IIapOBOTO
CEeKTopa

78

[Ipuknanueie 3apa4un mo Teme "OOBEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
wiomabio ceprl. COOTHOIICHUS MEKIY
IJIOMIAIMU TTOBEPXHOCTEH U 00bEMaMHK
MONOOHBIX TEI

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mo100uu.
CrepeomeTpuyuecKkue 3aJ1a4u, CBI3aHHbBIE C
BBIUKCIICHHEM 00BEMOB Tel U IUIOMIAeH
MIOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TeN"

81

82

JBuxenus npoctpancTBa. OToOpaskeHUsI.
JBmxenus u paBeHCTBO (huryp. OO1mue
CBOMCTBA JIBIKEHUI

Buael n1BukeHMin: apauieIbHbIN
MIEPEHOC, IEHTPAJIbHAs! CHMMETPHUS,
3epKaJIbHasi CHMMETPUSL, IOBOPOT BOKPYT
PAMOM

83

[IpeobpazoBanust moxodus. [Ipsmas u
cdepa Ditnepa

84

['eomeTpryeckue 3aaun Ha MPUMEHEHUE




85

JABHKCHUA

KonTponpHas padora "BekTops! B
npocTpaHcTse"

86

Ob6o6maromee nosropenue 11 noHsATH 1
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN
B MpocTpaHcTBe"

87

Ob6o6maromee nmoBropenue 11 moHsTHH U
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"BekTops! B mpocTpaHcTBe"

89

90

91

Ob6o6uaromiee noropenue 11 noHsATUi U
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTOrpaHHUKA"

Ob6o6maromiee noropenue 11 noHsATH 1
MeTo/10B Kypca reomeTtpun 10-11
KJIaCCOB, CHUCTeMAaTH3aIlns 3HAHWI1:
"O6beM MHOTOTpaHHUKA"

Ob6o6maroree noropenue 11 noHsATHi 1
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"ITnomaay MOBEPXHOCTH U 0OBEMBI
KpyJibIX Ten"

92

Ob6o6maroee noropenue 11 noHATU 1
MeTOJI0B Kypca reomerpun 10-11




KJIACCOB, CUCTEMAaTH3aIis 3HAHUM
"TTnomany moBEpPXHOCTU U O0BEMBI
KpYIJIbIX Ten"

93 Hrorosast koHTpoIbHAs paboTa 1

94 Wroroas kKoHTpoJBbHAS paboTa

95 [ToBTOpEHME, 0606H16HI:I€ u 1
cUCTeMaTH3aIHs 3HAHUH
Hcropust pa3BUTHS CTEPEOMETPUH KaK

96 HAYKHU U €€ pOJib B pa3BUTUHU 1
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 9

[NPOT'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble nNpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoOBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
7 ['eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEICTBHS M3 HHUX IPH PEIICHUH
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh MNOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTb
' HPSMBIX U MJIOCKOCTEN
74 KnaccupumupoBarh B3aMMHOE PACHOJIOKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYIPaHHBIA Yroi, T'paHM ABYI'PAHHOIO YIJja,
7.5 pedpo IBYrpaHHOIO yria, JUHEWHBIN Yros JBYTpaHHOIO yIia, IpaaycHas
Mepa JIBYTPaHHOTO yTria
76 OnepupoBaTh MOHATUSAMU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHI
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBHIIbHBI MHOTOI'paHHUK
77 Pacno3HaBaTh OCHOBHBIE BHIbI MHOTOTPAaHHUKOB (TIHpamua, NpU3Ma,
' IpSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTPAaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUJIHHBIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOCHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/I CIIEI0B
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpa3nam
WIA aIrOpuUTMaM, IPHUMEHSAS HW3BECTHBIE AHAIUTUYECKUE METOMAbl IpH
7.12 pEeIICHHH CTAaHJApTHBIX MaTeMaTHYeCKUX 3a7ad Ha  BBIYHCICHHE
pPacCTOSTHUN MEXIy ABYMs TOYKAMH, OT TOYKH IO TPSMOH, OT TOYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSMBIMU
Pemate 3a7aun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEJIMYMH MO obOpasiam
WIA aIrOpUTMaM, IPHUMEHSAS HW3BECTHBIC AHAIUTUYECKUE METOMAbl IpH
7.13 pEIICHHH CTaHIAPTHBIX MaTEMAaTHYECKMX 3a]ad Ha BBIYHCICHUE YIIIOB
MEXIY CKPEUIMBAIOIIUMUCS TPSAMBIMH, MEXIY MPSIMOH M TUIOCKOCTHIO,
MEXy TUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB
7.14 Bbruucnate 00bEMBI M TUIOIMAAN MOBEPXHOCTEH MHOTOIPaHHUKOB (TpU3Ma,




nupamMpa) ¢ NpUMEHEHHeM (opMys, BBIUUCIATH COOTHOLICHUS MEXKIY
IUIOINAASIMU TOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOTOTPaHHUKOB

OnepupoBaTb NOHATHUAMU: CHUMMETPHUSl B IPOCTPAHCTBE, LIEHTP, OCb U

15 IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU (UTYPHI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHEOOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, TMpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax
[IpumensTh reomeTpuueckre (QakThl ISl PEUICHHUs CTEPEOMETPHYECKHUX
7.17 3a1a4, MPEIoaraloliuX HECKOJbKO IIIaroB pEeIIeHUs, €ClIH YCIOBHUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
718 IIpuMeHATH HpoCTEMIIME IPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPH PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
719 [TpuBoaUTH MpUMEpPbl MaTEeMAaTHUYECKHUX 3aKOHOMEPHOCTEM B MpuUpoae U
' JKU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsTh MONydYeHHbIE 3HAHHS HA MPaKTHKE: aHAIM3HPOBATh peanbHbIC
CUTYallUu ¥ MPUMEHSATh U3yYCHHbIC TIOHATUS B MPOIECCE MOUCKA PELICHUS
MaTeMaTHu4ecKu cPopMyITUPOBAHHON MPOOIEMbI, MOAECIUPOBATh peabHbBIE
7.20 CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEAO0BaTh MOCTPOCHHBIE MOJEIU C
UCTIOJIB30BAHUEM T€OMETPUYECKHUX TOHSATHIA U TEOpEeM, ammapara aireopsl,
pemiatb ~ MPaKTHYECKHE  3aJadd, CBS3aHHbIE C  HAaXOXKICHUEM
re€OMETPHUYECKUX BEITMYNH
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHATHAMM: IMJIUHIPHUYECKass MOBEPXHOCTb, 0Opa3yrolue
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHHYECKash IOBEPXHOCTH,
oOpa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpepruyeckasi IOBEpXHOCTh
6.2 Pacrnio3HaBath Tena BpaieHus (IHIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHST TSN BPALCHHS
6.4 KnaccudumnupoBaTs B3auMHOE pacioiokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IApOBOW CIIOW, OCHOBAHME INAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIA[M  MOBEPXHOCTEH TN  BpalleHUs,
' TEOMETPUYECKUX TeJI C IPUMEHEHUEM (HOopMyIT
OnepupoBaTh NOHATHSAMHU: MHOTOTPAaHHUK, BIHMCAaHHBIH B cdepy H
6.7 ONHUCAHHBIN OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHHUK WJIM TEIO

BpalICHUA




6.8

BbucnsTh COOTHOLICHUSI MKy IIOMAASIMH IOBEPXHOCTEH U 00bEMaMu
IMOIOOHBIX TEI

6.9

6.10

6.11

N300pakaTh u3y4aemble (QUIypsl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YEepTEKHBIX HUHCTPYMEHTOB

BbmonHATe  (BBIHOCHBIE) IUIOCKME UEPTEKUM W3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUIyp: BUI CBEpXY, COOKYy, CHH3Yy; CTPOUTH CEUEHHUS Tell
BpaleHus

W3Brekatb, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TEeOMETpUYEecKUX (GuUrypax, TMpeAcTaBICHHYI0 Ha
YepTekax U pUCyHKax

6.12

[TpumensTh reoMeTpuueckue (aKThl Ui PEUICHHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANOIAralIiuX HECKOJIbKO IIArOB PpELIEHUs, €CIH YCIOBHS
IPUMEHEHUs 3aJJaHbl B IBHOH popme

6.13

6.14

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
BBINONHATE NEHCTBUS CIIOXKEHMSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U

YMHOXXEHHUSI BEKTOpa Ha 4YHCIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHH
o0aaroT

6.15

[TpuMeHsTH paBUIIO NapajlieNenuIe a Npy CI0KEeHUH BEKTOPOB

6.16

6.17

6.18

OHCpHpOBaTL MNOHATHAMU: HOCKAPTOBBI KOOPAWMHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMITJIaHAPHBIC BEKTOPLI

Haxoguts CYMMY BCKTOPOB M IIPOHU3BCACHUC BCKTOpPAa HaA YHUCIO, YIOJ
MCKAY BCKTOpaMU, CKAJSAPHOC IMNPOU3IBCACHHC, PACKIIAAbIBATH BCEKTOP IIO
JABYM HCKOJUIMHEAPHBIM BCKTOpaM

38.IlaBaTB IIJIOCKOCTh YPABHCHUEM B I[eKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

6.20

6.21

PemraTs HpOCTGI\/JIIHI/Ie TCOMECTPHUICCKUC 3a/la4y Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

Penrate 3agadu Ha JOKa3aTCJIbCTBO MATCMAaTUYCCKUX OTHOIIICHUH H
HaxXOXKXIACHUC TCOMCTPHUYCCKUX BCIIMYUH II0 o6pa3uaM HUJn ajropurtmam,
MMPpUMCHAA HN3BECTHBIC METObI npu PEIICHUN CTaHOapTHBIX
MaTEMaTHYCCKUX 3a1a4

HpI/IMeHHTL HpOCTCfIH.IHC nporpaMMHbBIC  CpEACTBA H  JSJICKTPOHHO-
KOMMYHUKAIITUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a1

6.22

[IpuBOoAUTE NpHUMEpPHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEW B NPHUPOAE U
YKU3HH, PACIIO3HABATH MPOSIBJICHNE 3aKOHOB F'€OMETPUH B UICKYCCTBE

6.23

[IprMeHsATh MOJIyYEHHBIE 3HAHWS Ha MPAKTHKE: AHAIU3UPOBATH PEabHbIE
CUTYyallUH ¥ TPUMEHSTh U3YUYEHHBIE MOHITHUS B MPOLECCE MOUCKA PEICHUS
MaTeMaTu4ecku cHOpMYyIUPOBAHHON MPOOJIEMBI, MOJICTUPOBATh PEAIbHBIC
CUTyallUM Ha S3bIKE TEOMETPHUM, HCCIEA0BATh MOCTPOCHHBIE MOJAEIH C
HCIIOJIb30BaHNEM T€OMETPUUYECKUX TOHATUN U TeopeM, almapara aiareopsl,
pemarb  MPAaKTUYECKUE  3aJaud,  CBS3aHHBIE C  HAXOXKJICHUEM
F€OMETPUUYECKUX BEJINYNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITIACC

Kox
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomerpus

7.1

7.2

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

B3auMHoOe pacrnosioxkeHue NpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, TapAJLIICIbHBIE
M CKpewmuBarouecss npsmble. [lapamiensHOCTP MHpsAMBIX U IJIOCKOCTEM B
MMPOCTPAHCTBEC: TMAPAJJICIBHBIC TMPAMBIC B HNPOCTPAHCTBE, IMMapalJICJIbHOCTDH TpéX
IPSAMBIX, MApAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHaMH, YrojJl MEXKIy IpsIMBIMU B IIpocTpaHCTBE. [lapamuiesnbHOCTh IUIOCKOCTEN:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOcKocTel. IIpocreiimme
MPOCTPAHCTBEHHbIE (UTYpbHl Ha IUJIOCKOCTH: TEeTpadap, KyO, mapauienenumnen,
MOCTPOEHUE CEYEHU I

7.3

7.4

[lepneHgUKyISIpHOCTE NPAMOM M IUIOCKOCTH: IIEPIECHIUKYISPHBIE IpPsSMBIE B
IIPOCTPAHCTBE, NPSMbIE NApAJIEIbHBIE U NEPIECHIUKYIISAPHBIE K INIOCKOCTH, MPU3HAK
NEPIEHAUKYJIIPHOCTH NPAMON M IIJIOCKOCTH, TEOPEMA O IPSIMOU NEPHEHIUKYISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXKIY MPSMOU U IUIOCKOCTBIO, JBYTPAHHBIN
yroJl, IMHENHBIA yroj AByrpaHHoro yria. [lepneHauKyssap ¥ HakJIOHHbBIE: pacCCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 MJIOCKOCTH, MPOEKLUs (PUrypbl Ha
IUIOCKOCTh. [lepneHanKyIsIpHOCTD MJIOCKOCTEM: NMPU3HAK MEPIEHIUKYIAPHOCTH IABYX
mockocTel. Teopema 0 TPEX MeprneHauKyIApax

IlonsAiTME MHOrOrpaHHHMKAa, OCHOBHBIE OJJIEMEHTbl MHOTOIDAHHMKA, BBIIYKIBIE U
HEBBIIIYKJIbIE MHOIOI'PDAaHHMKHM, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroabHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, NpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAsL TTIOBEPXHOCTH Ipu3Msl. [lapamienenumnen, NpsAMOyTrOabHbIN MapauieIenune] u
ero cporcrtea. [Impammpma: N-yrosbHas NUpaMuaa, TPAaHW W OCHOBAHHWE IMHPAMUIBI,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMUJbI, MpaBUJIbHAS M yCeUYE€HHas MUpaMHJa.
OnemMeHTbl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
IIPaBUJIBHOTO MHOIOTPaHHMKA, IIpaBUJIbHAs IpU3Ma M INpPaBWIbHAS NUpaMUAA,
IpaBWJIbHAs TPEYrojibHas MUpaMUa U MpaBWIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPABWIBHBIX MHOTOIPAaHHUKAax: OKTaj’ap, MAOACKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

CummeTpHst B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, NMPSMOM, IJIOCKOCTH.
OJIEMEHTBl  CUMMETPUM B  NHUPAMHJAAX, HNapajuielenunenax, MpPaBHIbHBIX
MHOT'OI'PaHHHUKAX

7.6

Bbruncnenre »1€MEHTOB MHOTOIPaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM mpu3MbI. [11011ap 60KOBOM MOBEPXHOCTH U
MTOBEPXHOCTU MPABWIBHOW NUPAMHABI, TE€OpEMa O IUIONIAJN YCEUYEHHOM NHPAMMJIBIL.




[Honsarue 06 06béme. O6BEM UpaMUIbl, TPU3MBI

1.7

[TogoGubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXIY IUIONMIAIIMH ITOBEPXHOCTEH,
00BEMaMHU 1TOTOOHBIX TE

11 KIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eometrpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yoMue MIIMHIAPUYECKON MOBEPXHOCTH, OCh
UUATUHIpUYECKOW mMoBepxHOocTU. [lunuHap: ocHoBaHust M OOKOBasi MOBEPXHOCTb,
oOpa3yromas 1 0Ch, IO b OOKOBOW 1 MOJIHON TTOBEPXHOCTH

6.2

Konundeckas moBepxHOCTh, 00pa3yrolue KOHHYECKOW TOBEPXHOCTH, OCh U BEPIIIMHA
KOHMYECKOW MOBepXHOCTU. KOHyC: OCHOBaHME W BeplIMHA, O0pa3ylomas U OcCh,
IJI0Maas OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTH

6.3

6.4

Codepa u map: neHTp, paguyc, AMaMeTp, IUIomaas MoBepXHOCTH chepbl. Bzaumuoe
pacrosioxxeHne chepsl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IUIomaib
cepsl

N300paxkeHue Te BpallleH!s Ha IUIOCKOCTH. Pa3BEépTKa LHUIHHIpA U KOHYyca

6.5

KoMOuHammu e BpanieHusl ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIN OKOJIO
cdepsl, chepa, BOUCAaHHAS B MHOTOTPAHHUK, WM TEIIO BPAIICHUS

6.6

6.7

[Tonstue 06 o06béMe. OcHOBHBIE cBOMCTBAa 00BEMOB Ten. Teopema 00 00bEME
PSIMOYTOJIBHOTO Mapajuiesienunena u cieacTeus u3 He€. O0bEM HWIMHIpA, KOHYCA.
OO6béM 1mapa ¥ mIomaab chepol

ITonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXIY MIIOMIAAIMHU ITOBEPXHOCTEH,
o0BEMaMH MOAOOHBIX Tel

6.8

Ceuenust muiIMHApa (MapajUleIbHO U MEPHEHIUKYISIPHO OCH), CEUYEHHs KOHYyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOASIIEE YePE3 BEPLIMHY), CEUSHHs L1apa

6.9

6.10

Bextop Ha miockoctd M B mpoctpaHcTBe. ClIOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio nmapamtenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOpaMHU

[IpsmoyronbHasi cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkaisipHoe
MIPOM3BEICHNE BEKTOPOB. BbluncieHue yriioB Mexay NpSMBIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PELICHUN T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

BnageHnne Meromamum J0KAa3aTeNbCTB, AJITOPUTMAMHM PELICHHS 3a/1ad;
yMmeHue (GOpMyIHpOBAaTH W OINEPUPOBATH MOHATHAMH: ONpEAETICHHUE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOMCTBO, IPHU3HAK, J0Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHUPOBATH
0o0paTHOE M NPOTHBOIOJIOKHOE YTBEP)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIPUMEPBI, MCIOJb30BaTh METOJ MAaTEMaTU4YeCKOM HWHIYKLUU;
IIPOBOAMTH JI0KA3aTEJIbHBIE PACCYKICHUS IIPU PEILIEHUH 3a]a4, OLIEHUBATh
JOTUYECKYI0  IPaBUIBHOCTb  PACCyKICHUW; YMEHHE OIEPHUpPOBATH
MOHATUAMM: MHOKECTBO, IOJMHOYKECTBO, ONEpAallMM HaJl MHOXECTBAMU;
YMEHUE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OIMCAHUS PEANBHBIX IPOLECCOB U SBJICHUM U IIPU PEIICHUU 3a7ad, B TOM
quciie U3 JPYrux y4eOHbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U OIMCHIBAThH Tpadbl pa3IUYHBIMUA CIIOCOOAMU; HCIIONIB30BaTh rpadbl mpu

peHICHUN 3a1a1

VYMeHue onepupoBaTh NOHSTHSAMM: HATypaJbHOE YHUCIIO, LEJI0€ YHUCIO,
CTENEHb C IIEeJIbIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
palOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JIEHCTBUTEIBHBIM IOKA3aTEIIEM,
jJorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJBHOTO YHCIA,
OCTaTOK M0 MOAYJIO, PAallMOHAJIBHOE YHUCIIO, WPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LIEJbIX, PAalUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCel; YMEHHE UCIIOb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHbBIINH 001uii
JenuTeNb W HauMEHbllee oOluiee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:
MOCJIEI0BATENbHOCTb, apu(MeTHUecKass MNporpeccusi, TeOMeTpHUYEcKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TIeOMETpUYEcKas IIpOrpeccus;

YMCHHUC 3a/laBaTb IOCJICAOBATCIbHOCTH, B TOM YHCJIC C IMOMOLIBIO




PEKYppPEHTHBIX (OPMYI; YMEHHE ONEPUPOBAThH MOHATHUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh aApU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2 u  3%3, omnpeneiauTelb  MaTpUIIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHHUC OICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606paSOBaHHC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTEM; YMCHHUC PpCIIATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IIOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTEMbBI C IIApaMCTPOM; TPHUMCHIATH
YpaBHCHHA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHUA MATCMAaTHUYCCKHUX

3aJiad 1 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBarh HOHATHAMM: (DyHKIMS, 4YETHOCTh (YHKIMH,
NEPUOIMYHOCTD (DYHKIIMH, OTPAaHWUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH
byHKLIMH, KCTpeMyM (yHKIUM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
GbyHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbII
MHTETpajl; YMEHHME HaxXOAWThb AaCHUMITOTHI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATh  NPOM3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIOJb30BaTh MPOU3BOAHYIO Ul HCCIEA0BaHUS (DYHKIIMIA,
HaXOJUTh HAuOOJIbIINE M HAUMEHbIINE 3HA4Y€HUsS QYHKIUH; CTPOUTh
rpaduKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H
(bu3MYeCcKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
MHTETpasia; MPUBOAUTH IPHUMEPHl MaTEMaTHYECKOIO MOJAEIUPOBAHUS C

OMOMUIbI0 AU PepeHInanbHbIX YpaBHEHUN




YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITHSA,
KOMIO3UIUS (DYyHKIUH, JuHEHHas ¢GyHKUUSA, KBaapaTudyHas (QYyHKLUS,
pauMoHanbHas (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢yHKunu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTesbHAs |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3YyYEHHBIX
¢GyHKUMH,  BBINONHATE  TIpeoOpa3oBaHusi  rpadukoB  (GYHKUIHUH,
UCMOJb30BaTh Tpa(UKK U1 U3y4EHHs NPOLECCOB M 3aBUCUMOCTEH, NpH
pelIeHNH 33734y W3 JAPYIHX Y4eOHBIX NPEAMETOB W 3a/ad M3 pealbHOU
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCTIOJIb30BaTh CBOMCTBA M TpapuKku (QPYHKIUH [UId pelIeHUs] YpaBHEHHIA,
HEpaBEHCTB M 3aJad ¢ IapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTU MHOKECTBA PELICHUI YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTb TOBApoOB U
YCIIyT, HAJIOTH, 33/1a4i M3 00JAacTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHMs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4d, HUCCIEINOBATH IIOIYYEHHOE pELICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3ylIbTAaTOB; YMEHHME MOJEINPOBATH
peanbHble CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJB30BAHMEM  ammapara  anreopsl,

UHTEPHPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0bopa; YMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(opMaInio, MpeICTaBIEHHYIO0 B Ta0JIMIIaX, HAa JUarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA pEajbHBIX MPOLIECCOB U SIBJICHUH; MPEICTABIAThH
uHpopMaIMi0O C TOMOIIBID TabJMIl ¥ JAWarpaMM; HCCIIEeI0BaTh
CTAaTHUCTUYECKUE [aHHBIE, B TOM YHCJIE€ C MPUMEHEHHEM TIpaduuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUUYECKH UCCIIEI0BATh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYHMCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpadUUyecKuX METOJO0B; MPUMEHAThH
(bOpMyNbl CIOXKEHUS U YMHOXKEHHUS BEpOSTHOCTEH, (HOpMyny IOJIHOM

BepoATHOCTH, GopMyny beprymin, komOuHaTOpHbIE (AaKTHI U (HOPMYIIBI;
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OLICHMBATh BEPOATHOCTH PEAJbHBIX COOBITUH; YMEHHE OIEepPHUPOBAThH
MOHATUSAMM: CIIydalHas BEJIMYMHA, DPACIpPEIEICHUE BEPOATHOCTEH,
MaTeMaTUYECKOE OXMIAHUE, IUCIIEPCHUs M CTAaHJApTHOE OTKIOHEHHE
CIlyualiHOW  BEJNWYMHBI, (YHKIMMA  pacOpeleNieHuss U IUIOTHOCTU
PaBHOMEPHOI0, IOKAa3aTEIbHOI0 U HOPMAJIBHOTO PacHpeiesIeHUl; yMEHUeE
HCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN A PELICHUS 3a]a4;
3HAKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIINX YUCEN, METOJAbI BEIOOPOYHBIX
UCCJIENOBAHUM; YyMEHUE IPUBOJUTH IPUMEPBI MPOSBICHUS 3aKOHA
OONBIIKMX 4YHCENl B MPUPOAHBIX U OOIIECTBEHHBIX SBJICHUAX; YMEHHE
OIIEPUPOBATH IOHATHUSAMHU: COYETAHHE, IIEPECTAHOBKA, YUCIO COYETAHHM,
YUCIO  TepecTaHoBOK, OuHOM  HplOTOHa; yMeHHE  NPUMEHSTh
KOMOMHATOpHBIE (aKThl U PACCYXKACHUS U pEIleHUs 3a7ay; OLCHUBAThH
BEPOATHOCTH PEATbHBIX COOBITHIA; COCTABISATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMMU: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYMUHA yIJia, IUVIOCKUN Yroj, JBYTPaHHbIN
YIOJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIUECS MPSAMbBIC, NapaJLICIbHOCTh U
NEePHEHANKYIISIPHOCTh TPSAMBIX U IUJIOCKOCTEHM, yroi MEXAy MpsSMbIMU,
YroJl MEXAY MpSIMOM H IUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMM,
paccTostHUE OT TOYKHM [0 IUIOCKOCTH, PAaCcCTOSTHUE MEXAY HpPSIMbIMH,
pacCTOAHUE MEXAY IUIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh MPHU PEUICHUU
3a1a4 u3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTUYECKUE
MOJEIN C IOMOLIBK0 TE€OMETPUYECKUX IIOHATUM U BEJIUYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IJIOWEAAb (GUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHMK, NPAaBUJIbHBIH MHOTOTPAaHHMK, CEYEHHE MHOTIOI'DAaHHUKA,
KyO, mNapajuienenunesa, MOpu3Ma, NOUpaMuaa, (urypa M NOBEPXHOCTh
BpallleHHs, LMIMHIpP, KOHyc, map, cdepa, miomans chepbl, IUIOmaib
MOBEPXHOCTU MHUPaMHIbl, NPU3MBbI, KOHYyca, LUIUHApA, O0BEM Kyoda,
IPSIMOYTOJIBHOTO ~ NapajUlefienuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LHJIMHAPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IJIOCKOCTb,
Kacaromascss cgeppl, LWINHApPA, KOHYCa; YMEHHE CTPOUTh CEYECHHE
MHOTOIpaHHMKa, W300pa)kaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH

BpalcHus, UX CCUCHUA, B TOM YHCJIC C ITIOMOIIBIO 3JICKTPOHHBIX CPCIACTB;
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YMEHHE NPHUMEHSTH CBOMCTBAa T'€OMETPUYECKHX (DUTYp, CAMOCTOATEIHHO
(bopMynHupoBaTh ONpeAeIeHU U3y4aeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh HUX; YyMEHHE MPOBOAUTH Kiaccuukanuioo ¢uryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
HapaulebHBIA TEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MoA00usA, MOM00HBIE (UTYPBI; yMEHHE
pacno3HaBaTh paBHBIC U IMOJOOHBIC (HUIYpHl, B TOM YHUCIE B NPHPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKHE OTHOLICHHUS TPH
pEUICHUH 3aJad; HaXOAUTb TI'C€OMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 JIPYTUX YIEOHBIX MPEIMETOB U
U3 PEAIbHOM JKU3HW; YMEHHE BBIUUCISATH TCOMETPHYECKHE BEITMYUHBI
(Ha, yromj, IUIOMA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
u3y4eHHbIE (OPMYJIBI M METOABI, B TOM YHCIE: IUIONA]b HMOBEPXHOCTU
MUPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOmaab cdepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ NapajUlelieNuIeaa, MUPAMUIbL, [PU3MbIL, LIHHIPA,

KOHYCa, [I1apa; YMEHHE HAXOUTh OTHOIIEHHE 00BbEMOB MOTO0HBIX (QUTYD

VYmenune ONCprUpOBaTh MHOHATUAMU: IMPAMOYTOJIbHAA CUCTEMAa KOOPAHWHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YIOJ MEXIY
BCKTOpaMHu; YMCHHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp}IHHaTHLIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la9 APpYTUX y‘le6HLIX npeamMEeTOB
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YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATCMATHUKH B HU3Y4YCHHU TPUPOAHBIX U 06IH€CTBCHHBIX
nponeccoB u HBHGHHP'I; YMCHHUEC pacClio3HaBaTb IIPOABJICHHUEC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTL MPUMECPLI MATEMATUICCKUX

OTKPBITUMA POCCUICKON U MUPOBOW MaTeMaTHUYECKOW HAyKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA
1 UYucia v BEIYUCICHHS

11 Hatypanbhblie u nenbie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOW cTeneHH. J[eHCTBHUsS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHbIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHICHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

JlefictBuTenpHble 4HCa. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMH
17 yucnamu. [IpuOnvkEHHbIE BBIYMCIICHHS, TPAaBUIIA OKPYTIICHHS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIYMCIIECHUN

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHALHbIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUYECKHe YpaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cucTeMbl TMHEWHBIX YpaBHEHUH. OnpeeTnTe b MaTPHUIIBI
3 OyHKIMH U TpaduKH




Oynkuus, cnocoObl 3amanHus ¢yHkuuu. I'padux ¢ynkuuu. B3anmuo oOpaTHBIE

3 ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIM
OO6nactp ompeneneHuss M MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXYTKE
33 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oka3zatenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolcTBa  (YHKUIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro aHaiusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIC S€eMEHTAPHBIX (YHKIIUN
[IpumeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOoNbIIero 1 HauMEHbLIEro 3HaueHUs: (QYHKIMU Ha
oTpe3Ke
4.3 ITepBooOpaznas. MuaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunatopuka
7 Ceomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI
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OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Maremaruka. ['eometpusi, yriryoiaennoe ooyuenue. 10 kmacc/ Mep3aisik
A.T"., Homuposckuii J[.A., [TonsikoB B.M., nox penakuueii [logonsckoro
B.E., Akninonepnoe obmectBo «M3naTenscTtBo «IIpocBemienue»

e Maremaruka. ['eometpusi, yriryoiaenHoe ooydenue. 11 kimacc/ Mepaisik
A.T'"., Homuposckuii J[.A., [TonskoB B.M., nox penakuueii [logonsckoro

B.E., Akninonepnoe obmectBo «M3naTenscTtBo «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
Odunmansueiii cait EI'D http://www.ege.edu.ru/
Marepuanst EI'D u 'UA http://www.fipi.ru/

SKnacc. [TomropyHkmonampHas mudposas cucrtema https://www.yaklass.ru/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://mathege.ru oTKpbITHII OaHK 3aJaHUI 10 MaTEMaTHKE
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