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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpusa sBisieTcs OMHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o01iero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh M3YUCHHSI AUCLIUILINH
€CTeCTBEHHO-HAYYHOW HAMpaBIEHHOCTH W MPEIMETOB TYMAaHUTApHOTO IIHKIIA.
[lockonbky  Jormueckoe  MblIUIeHHE,  (opMupyemMoe  MpH  U3yYCHHH
00y4aIOLMMUCS MOHSATUHHBIX OCHOB T€OMETPHUH, MPHU JI0KA3aTEIHCTBE TEOPEM U
MOCTPOCHUU LIETIOUKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU T€OMETPHUECKUX
3a7la4, YMEHHE BBIIIBUTaTb U ONpPOBEprarb THIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTU
duznueckux 3aaay.

Llenb ocBOEHUS mporpamMmsl yueOHOro Kypca «l eoMmeTpus» Ha yriryOiaEHHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4aroumxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTAaBJISAIONIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHEe  BO3MOXKHOCTHM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX UIS YCIEUTHOTO MPO(hecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JlayaMu Kypca TE€OMETpPUM Ha YIrIIyOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paciMpeHne MpeACTaBICHUSI O TEOMETPUH KaK YaCTH MHPOBOW KYJIbTYPHI U
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIITIM MHPOM;

dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BaXHEHIINX MaTeMaTHYE€CKUX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U H3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasJeiy
«CrepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATHUAMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HEeCTaHAAPTHHIE CIIOCOOBI peIIeHus 3a/1a4;

dbopMupOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B peaTbHOM
MHUpE MHOTOTPAaHHMKH M Tela BpalIeHHs, KOHCTPYHPOBATh TE€OMETPUUYCCKHE
MOJIENIH;

(dbopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTU4YeCKUX TeOopui, (OpMHUpPOBaHUE MOHUMAHUSA POJM AKCHOMATUKU MpPU
IPOBEICHUM PACCYKICHHIA;

dbopMupoBaHHE yMEHHs BIaJE€Th METOJAMHU JIOKa3aTE€IbCTB M aJrOPUTMOB
pellieHusl, YMEHUSI HX MPUMEHSTh, MPOBOJIUTH JOKA3aTENIbHBIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C MPAKTUUYECKUM COACPKAHUEM,
dopmupoBaHMe TpPEACTAaBICHHUS O HEOOXOAWMOCTH JIOKA3aTeNbCTB  IpU



000CHOBAaHNY MAaTEMATUICCKUX YTBEPKACHUHN U POJIM aKCHOMATHKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaromuXcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YYEHUIO TEOMETPUH;

dopMupoBanre (yHKIIMOHATBHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCHMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJbHBIX CHUTYallMid, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMHU CO/IEpKATEIBHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 knmaccax sBisitorcs: «lIpsmble W TUIOCKOCTH B MPOCTPAHCTBE,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJAEpKaTEIbHBIM JUHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue o0pa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOl padoueit
POrPaMMBbI, PacHpeeNEHHBIM IO TOoJAaM OOYYEHHS, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
T€OMETPUUYCCKUMH TMOHATUSIMH M HABBIKAMU TMTOCJIEIOBATEILHO M MOCTYNATENBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YJaIONUXCs, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychnoBus i auddepeHuHanuu  O0OydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTeIbHBIX MporpamMMm, OOeCneyuTh yriayOJaéHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyaymiel mpodeccun, obOecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 npodecCuoHaTBHBIM 00pa30BaHUEM.

Ha wuzyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 4gaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECs,
[apajulesIbHble U CKpeluBarolmyecss npsmbie. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamuiennbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B nmapayuieqbHOM MPOEKIUHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieapHOCTh IUIOCKOCTEN: IapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE M IEPIECHAMKYISIPHBIE K IUIOCKOCTH,
NIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM A0  IJIOCKOCTH,  HOpoekuuss  ¢Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
TIoCKocTer. TeopeMa 0 TpEX MEPIEHIUKYIApaX.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JINHEWHBIM yTOJI IBYTPAHHOIO yrila. TpEXTpaHHBIA U MHOTOI'DAHHBIE YTJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsSAMOYTOJbHBIM — IMapajulelieNUMIE]] W €ro0  CBOMCTBA.
Kparyaiimme nyTM Ha TIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Ouiepa.
[IpoctpanctBennass Teopema I[ludaropa. Ilupamupa: n-yronpHas nupamuia,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IpU3Ma U



npaBWibHAs NUpPaMUIa, NPaBWIbHAS TPEyrojabHas NUpamMuAa U MPaBUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne o nNpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TEOpeMa O OOKOBOW IOBEPXHOCTH NPSIMOM IPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPAMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IbI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIbHON
nUpamMubl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATUA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTE KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpAaslOKEHUH BEKTOpa IO TpEM
HEKOMIUIAaHApHBIM ~ BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkropamu. CKalsipHOE NPOU3BEJIECHUE
BEKTOPOB.

11 KUIACC

Tesa Bpalmenus

[loHATHsA: UUIMHAPUYECKAs IIOBEPXHOCTb, KOHUYECKAass IOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyroume MoBepxHocTed. Tema BpamieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M300paxeHue ten
BpalleHus] Ha TIOCKoCcTU. Pa3BépTka numuuapa U koHyca. Cummerpus chepsl U
niapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPsIMOYTOJILHOTO Tapajulenenunena u cieactsus u3 He€. OObEM mpsMoil U
HAKJIOHHOM MpU3MBI, LWIKHIpA, TUpaMuIbl U KoHyca. O0bEM 1Iapa U IapoBOTO
CErMEHTA.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
WIMHApP, ONHUCaHHAas oOKojo IwiuHapa. llepeceuenne cdepsl u mapa ¢
mockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, roMoTeTus. PemieHue 3amay Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUJIMHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYCHHs KOHyca (MapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 11apa, METObI TOCTPOCHUS
CEYCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHHUd. I[IpsMoyronbHas
cucTeMa KoopauHaT B npocTpaHcTBe. KoopanHaTel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsI CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUU,
Opoueayp TIpaxAaHCcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(pOPMUPOBAHHOCTh POCCUHCKOMN I'pa’KAaHCKOW MIEHTUYHOCTH, YBaXKEHHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IuYHbIX BUIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTJIIbIXa, peryispHas (u3uuecKass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBO€E BOCIUTAHHE:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJI00Us, HHTEpPEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOP
Oynymeid mnpodeccnrn W Ppeann30BBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM0OOpa30BaHMIO Ha MPOTHKCHUM BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATTLHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIbHOTO XapaKTepa dKOJIOTHYECKUX MpoOaeM, OpUueHTaIUs
Ha TIPUMCHCHHEC MATEMATHYCCKUX 3HAHWM JUIsl pEenieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUECKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH IPOCKTHYI0 W HCCIIECIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPH3HAKH MaTeMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3;

BOCIIPUHUMATh,  (opMyaupoBaTh W MPeoOpa3OBBIBATh  CYKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSAX, Mpejiaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYNN;

JenaTh BBIBOABI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIHHO JTI0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAITNIO, IPUBOUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX ACHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIHMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYecKOro 00beKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HUCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIEcca, a TaKkKe BBIABUTATD
MPE/IMOJIOKEHHUS O €TO PA3BUTUN B HOBBIX YCIOBHUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHQPOPMAIMIO PA3IUYHBIX BHUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEJICTaBIsATh €€ B pazIu4HbIX (opmax,
WJLTIOCTPUPOBATH TpadUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbI€ YHHMBeEpPCaJIbHbIE Y4eOHbIe AelCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
IeJIsIMHU O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSACHCHHSA IIO XOI[y pPCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pCSYJ'ILTaT;

B XOJIe¢ OOCYXKJICHHS 3a/aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAeMOM TEMHI,
HpO6H€MBI, pemaeMoﬁ 3aga4d, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOHUCK
pel_HeHI/ISI, COITOCTABJIATH CBOH CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3WIIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICOBaHUS,
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIUN U OCOOEHHOCTEH ayUTOPHH.

PerynsiTuBHbIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH IIJIaH, aJITOPUTM PEIIEHU 33]1a4M, BBIOUPATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pedieKCMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEIICHUU 3aJ1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS] WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHONM M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOTOBAapWBATHCs, OOCYX AAaTh IMPOIECC W Pe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpyNmnoBbIX (popMax palboThl (00CyXIeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHHPOBATb CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss Hay4uTCs:

e CBOOOIHO OINEPUPOBATH OCHOBHBIMU TMOHSTUAMU CTEPEOMETPUU TIpU
pelIeHnH 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUU M CIEACTBUSA W3 HUX MPHU PELICHUU
reOMETPUUYECKUX 3a/1a4;

e KJAacCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHHUE MPSMBIX B NPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C yIVIaMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMM B IPOCTPAHCTBE, MEXAYy HpSIMOH U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUAMHU, CBA3AHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIbBI MHOTOI'PAaHHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJaccCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIs
KJaccu(ukanuu;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;

e BBINOJHATH napajuiebHOE, LEHTPATIBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBAaHNUE (DUTYp HA IIIOCKOCTH, BBIMIOJIHATH W300pakeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXOXKJEHUE T€OMETPUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHUN MaTEMAaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MNpPEOOpPa3OBbIBATH W HMHTEPHIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAJIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIE MOHSATHUS B
npolecce IMOMCKAa pEeUIeHHs] MaTeMaTH4eckH  c(hopMynnpoBaHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENM C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMNEPUPOBATH IMOHATUSIMHU, CBSI3aHHBIMU C IUJIUHIPUYECKOM,
KOHUYECKOW U c(epuyeckoil IMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTY4YEHUS;

ONEPHUPOBATH MOHITUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoit u mapom;

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

KJIacCU(PUIIMPOBATh B3aUMHOE PaCIOokKeHue chephl U MIIOCKOCTH;
BBIYUCIISATh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallCHUS,
O0BEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpAIllCHHUS,
TEOMETPUYECKHX TEJ C TPUMEHEHUEM (DOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSIMU, CBS3aHHBIMU C KOMOWHALMSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYpBI, BBITIOJHATH (BBIHOCHBIE) TIIIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a4 HAa BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMHU, BBIUYHUCICHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOT'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHUs 0A00us;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TEJ BPAILCHUS: CEUYCHHS LWJIMHIpA
(mapajienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYCa (MapaiieabHbIe
OCHOBAHMIO M MPOXOSALIME YEPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKUAE YTBEPKICHUS;

MPUMEHSATh TeoMeTpuueckre (aKThl IS PEIICHUS CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU (opme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHWN H
HAXOX/JICHUE T€OMETPUUECKUX BEITUYNH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHTh  TOJYYEHHbIE  3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALIUU, IPUMEHATh U3YUCHHbIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE MOUCKA PEUICHHS
MaTeMaTU4eCKu  CPOPMYJIUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTYyallUH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUECKUX BEIIUYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX dTamax Pa3BUTHUS T'E€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE ITJNTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpaMmbl Bcero Konrpoaupie | - lpaxtirseckie o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 Bsenenue B ctepeoMeTpuro 23 1
) B3auMHoe pacnosioxkeHue npsMbIX B 6 !
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B g
IIPOCTPAHCTBE
4 HepneHamnympHOCTL IPSIMBIX 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl M pacCcTOSHUS 16 1
MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne i/ I:::FD;:::;::{M PasiIelIon H Tem Beero Kontposbubie | IlpakTuueckue E)I:::zl::)oo:ab;g]bnme
padoThI padoThI pecypesI
| AHanuTh4eckasi FreOMeTpHs 15 1
) [ToBTOpEHME, 0606HICHI:IG u 15 |
cucTeMaTu3alus 3HaHUi
3 O6bEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KpPYIJIBIX TEll
6 JBrokeHus 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 17 )
CUCTEMaTH3aIl1s 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
U3y4eHust

DJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTejibHbIE

pecypchl

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapaJljIeJIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsATHA cTepeoMETpHUN: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
IIpaBUJIa U300paXKEHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka

[TonsATus: nepecekaromuecs MmIOCKOCTH,
NepeCceKaroIInecs NpsimMasi U IIOCKOCTb;
MIOJIYTIPOCTPAHCTBO

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, H300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U IIEPBHIC
cnenctBus U3 HUX. CrocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHue ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. M3o0pakeHne repecedcHuHsI
ITOJIyYEHHBIX IIJIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

11

N300pakeHue ceueHuil nupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX IIJIOCKOCTEN. PackpammmBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

12

N300paxenune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETAMU

13

N300paxenune cedyeHuit nupamuabl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

14

Merton cnesoB AJist MOCTPOSHUS CeUSHUN




15

Meroa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHuid NpsAMbIX U
IJIOCKOCTEN

16

Mertoz cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni IpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceueHwuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I " 3alliCh HI1aroB
MOCTPOCHHS

18

[TocTpoenue ceveHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I " 3allUCh HI1aroB
MOCTPOCHHS

19

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEXKEH U 3aIHCh IIIaroB
MOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YePTEXKEH U 3aIHCh IIaroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJIBLHUKOB

22

[ToBTropenue mianumerpuu: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4YepTexkax. McTopus pazButus




ITaHUMETPUHN U CTCPECOMCTPUHU

23

KonTponbHas pabota "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3aumHoOe pacnonoxeHue npsMbIx B
npocrpancTse. CKpenBaronmecs
npsimble. [Ipru3Haky ckpeluBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSIMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
NapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX MapauIeNIbHBIX NpAMBbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJJIETLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUN

28

[enTpansHas npoekuus. YToui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOJII
MEX1y NPSIMbIMU

29

3azauu Ha JOKa3aTeNbCTBO U
HCCIIEA0BAHUE, CBA3AHHBIE C
PAaCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

30

IlonsTus: napajijieJIbHOCTb HpSIMOf/'I u




IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nax
MapajuIeIbHOCTH MPSMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM U
IJI0CKOCTH

31

FCOMeTpI/I‘-IGCKI/Ie 3aJa4d Ha BBIYHMCICHHUC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
MapalyiICJIbHOCTBIO IIPAMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoeHue cedyeHust, MPOXOIAIIETO YEPE3
JAHHYIO IPSIMYIO Ha YepTexe U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOILLIEHUN

33

[TapannenpHas npoeKLHs, IPUMEHEHUE
JUIS IOCTPOCHMSI CEUCHHI KyOa U
napaienenunena. CBoncTaa
napajuieJienuIeaa u mpu3Mbl

34

[TapannensHele ockocty. [IpusHaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[fIHIGfI
yepe3 TOUKY, He MPUHAIICKALLYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napayuieNIbHbIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIpH NIEPECCUCHUH ABYX MapalJICIIbHBIX
IIJIOCKOCTEN TpeTben

37

CaoiicTBa napamieabHbIX IIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,




3aKJIIOYEHHBIX MEKY I1apajuleIbHBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH NIPSIMOM C©
JABYMs ITapaJUIEIbHBIMU IUIOCKOCTAMU

38

[ToBropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOJIBLHOTO
napaesenumnena

41

Brraucnenue aiuH OTPEC3KOB B KY66 u
IpsAMOYT'OJIbHOM IIapaJUICIICTIMIICIC

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSMON U
mockocty. [Ipru3Hak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASIIEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45

[ImockocTH U nepreHINKYISPHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

46

IInockoctu u MNEPNCHAUKYIAPHBIC UM
IMpsAMBIC B MHOT'OI'paHHUKaxX

47

[leprieHAUKYNIAp U HAKIOHHAS.




ITocTpoeHue nepneHuKyisipa U3 TOYKU Ha
IPSIMYIO

[lepnieHqUKYISp ¥ HAKJIIOHHAS.

48 [TocTpoeHnue neprneHuKkyspa U3 TOYKU Ha
IPSIMYIO

49 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast 1 oOpaTHasi)

50 Teopema o TpEX NMepneHAUKyIIpax
(npsimast 1 oOpaTHas)

51 VYron Mexay CKpeIMBaOIUMHUCS
IPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceueHuit kyba, IpU3Msl,

54 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEIIBHO IIockocTu. Ilnockoctn
CUMMETpPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyIIpPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEeJICTBUE CUMMETPUH

53 [IpaBunbHBIE MHOTOTpaHHUKH. Pacyér

paCCTOﬂHI/II‘/’I OT TOYKH JO IIJTOCKOCTH




59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH JO INIOCKOCTH

60

CriocoObl OIyCTUTh NEPIIEHANKYIISAPBIL:
CUMMETpHS, CIIBUT TOYKHU TIO
NapajuIeJIbHON IIPSIMOU

61

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

62

KontponbHas padota "B3anmHoe
PacrooKEeHUE MPSMBIX U TUIOCKOCTEH B
npocrpaHcrae”

63

[ToBTOpEHME: Yroa MeXAy IpSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘leCKI/IC MCTOABbI BEIYUCIICHUA
yriia MExKAy NpsAMbBIMHA B MHOT'OT'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yria

67

[Tepnennukynspasle miockocTH. CBONCTBA
B3alMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHauKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOK
[IEpECEUYCHU ABYX IUIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH

69

[IpsiMoyroibHBII Napauienenunesn; Kyo;




HU3MEPEHMS, CBOUCTBA IPSIMOYTOJILHOTO
napajuiejenumena

70

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajuleJIenuIe1a v CIeICTBUE U3 Hee

71

CrepeoMeTpuyecKre U MPUKIATHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

72

HOBTOpeHI/IeZ CKpCIIUMBAOIIHUEC ITPSAMBIC,
mapajyiCJIbHbIC INIOCKOCTU B CTAHAAPTHBIX
MHOTI'OrpaHHUKax

73

Hapa mapauiCJIbHbIX IJIOCKOCTEH Ha
CKPCHIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTyalUIX

74

Paccrosnue oT TOUYKH OO IIJIOCKOCTH,
pacCcTosIHUuEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Beruncnenue paccTosHUNA MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
IIOMOILBIO NEPIEHAUKYIIIPHON TUNIOCKOCTH

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yria

77

DneMeHTHI ChepPUIeCKON TeOMETPHH:
reojie3nYecKue JJMHUU Ha 3emiie

78

KonrtponsHast pabora "Yrisl u
paccrostHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK




U €r0 DIIEMEHTHI"

IInpamupa. Buael nupamun. [IpaBunpHas

80 1
nUpaMuia

g1 ITpusma. Ilpsimas 1 HaKIOHHAsI IPU3MBI. |
IIpaBuibHas npusMa

20 [Ipsmoit napamienenunes, |
IPSIMOYTOJIbHBIN Napasuienenunesn, Kyo

23 Brimykisie MEHOTOrpanHuKd. Teopema 1
Ditnepa
Brimykisie MEHOTOrpanHuKkd. Teopema

84 Oiinepa. [IpaBunbpHble U NOMyNIpaBUIbHBIE 1
MHOTOTPaHHUKH

85 Kontposbnas padota "MHoOrorpaHHuku" 1

26 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B |
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTe BekTOpOB 1

89 IIpaBuio nmapasenenumnena 1

90 YMHOXeEHHE BEeKTOpa Ha YHCIIO 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEXKAIINUX B OJHOU 1
TUIOCKOCTH

92 CkansipHoe Mpou3BeICHUE 1

93 Brrauciienue yria Mexy BEKTOpaMH B !
MPOCTPAHCTBE

94 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1

95 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1




96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06o001eHre u cucTeMaTr3aIs 3HaHUKA 1
99 O06o01IeHre U CHCTeMaTU3alus 3HAHUN 1
100 HroroBast koHTpobHAs paboTa 1
101 HroroBast koHTposbHas paboTa 1
102 O06o001IeHre U CHCTeMAaTH3alNs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m | Tema ypoka Konrpoabubie | Ilpakruueckue
Bcero u3y4eHusi | oOpa3oBaTeJbHbIC
padoThI padoTsbI
pecypcsl

| [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa |

Ha IUIOCKOCTH U B IPOCTpaHcTBE"
) [ToBTopenue temsl "CkansipHoe |

IIPOU3BEICHNE BEKTOPOB"
3 IloBTOpEeHME TeMbl "Bbrunciaenue yria 1

MEXly BEKTOpaMH B IIPOCTpaHcTBe"
4 [ToBTOpEHME TeMBbI "YpaBHEHHE MTPSIMOH, 1

MPOXOJISIICH yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, |

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE MIIOCKOCTH, HOPMAJIb, 1

ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousseeHue 1
g JInneliHbIe HEPABEHCTBA, JINHEWUHOE |

MIPOrpaMMUpPOBaHHE
9 JInneliHble HEPABEHCTBA, JINHEUHOE )

MIPOrpaMMUpPOBaHHE
10 AHanuTHUYeCKHe METO/Ibl pacuéTa yria |

MEXy NPSIMbIMH B MHOT'OTPaHHUKAxX
11 AHaJIMTUYECKHE METOBI pacuéra yria |

MCKAY MIOCKOCTSAMU B MHOTOT'pPaHHUKAX




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOpAMHATaX

13 Haxosxnenne paccTostHui OT TOUKH 10
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHuM OT TOUKH J10
IJIOCKOCTH B IPABUJILHOM MUPAMHUJIE

15 KontponbHas pabota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOT'PAaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CedeHuss MHOTOI'PAHHUKOB: CTaH/IapTHbBIC

18 IJIOCKOCTH, MIEPECCUCHUS MPSIMBIX U
IUIOCKOCTEH

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
rapajJieIbHbIE CEUYEHUS

20 [TapannensHble MPSIMBbIE U TITIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBbIE U TITIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMU
[TepnenguKynsipHBIC IPSIMBIC H

” TJIOCKOCTH: CTaHapTHBIEC Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnengukynsipHble TPSIMbIE U

23 IJTOCKOCTH: TEOPEMA O TPEX

MEPIEHIUKYISIPAX




24

[lepnenquKysipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHUS [IUH B
MHOI'OIPaHHUKAX

25

IToBTOpenue: iomanu
MHOTOYTOJLHUKOB, ()OPMYIIBI JUIS
TJI0IA N, COOOpaKeHHsI TTOI00MS

26

IToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI /17151
TIoaael, COoOpakeHHs O00MS

27

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIsI
TIomaaen, COoOpakeHHs MOT00MS

28

[Tnomanu ce4eHnit MHOTOTPaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUs MOA00uUs

29

[Tnomaau ceueHniit MHOTOTPaHHUKOB:
TIOIIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us

30

KonrtponsHas padota "[loBTopenue:
MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaiesnenumnena

32

3amaun 00 yaBOeHUH Ky0a, O KBaJApaType
Ky0a; 0 TpUCEKIIUU yTiia

33

CrepeoMeTpHuyecKHe 3aJjauu, CBI3aHHbIE C
00BEMOM MPSAMOYTOJILHOTO
napaJulesenumesaa




HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C

34 BBIUHCIICHHEM 00bEMa PSIMOYTOJILHOTO
napasuiesienuneaa

35 O0BEM NpsAMOI TPU3MBI

36 CrepeoMeTpuyecKre 3a7jauu, CBSI3aHHBIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TMIPSAMOIA TPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO

38 onpeaenéHHoro uuterpana. OobéM
HAKJIOHHOU MPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO

39 onpenenéHHoro uHTerpaia. O0neEM
MTAPAMHU/IBI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NMUpaMHJL ¢ OOIIUM YTIIOM

41 dopmyna 00béma nmupamuabl. OTHOIIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM

42 CrepeomeTpHuuecKkue 3ajauu, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpuyecKue 3ajauu, CBI3aHHBIE C
00BEMaMH TUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN
MIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI

Ten", CBsI3aHHBIE C 00BEMOM TTHUPAMHUIBI




[Tpumenenne 00bEMOB. Brruncienne

46 PACCTOSIHUS JI0 TNTIOCKOCTH

47 KonTponbras padbota "O0béM
MHOTOrpaHHUKa"
[unuHapudeckas MOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hwmmnap. [pssmont KpyroBou LUIUMHAIDP.
[Tnomaae MOBEPXHOCTH MUTUHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHUYecKoi moBepxHocTu. Konyc

51 CeueHue KOHYycCa TIOCKOCTHIO,
rapajuieIbHOMN TNIOCKOCTH OCHOBaHUS

57 VYceuénnblil konyc. M3006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM OBEPXHOCTH H
MIOJIHOW MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCa
CrepeoMmeTprieCcKHe 3a/1a4i Ha

56 JTIOKa3aTeIbCTBO M BEIYUCIICHHUE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa

57 [Ipuknagnelie 3aa4u, CBSI3aHHbBIE C

HWIAHAPOM




58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
OUJINHAPOM

59

Cdepa u map

60

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bu u n300paxkenue mapa

61

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u n3o0paxenue mapa

62

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTeu

63

Cummerpus chepsl u mapa

64

Crepeomerpudeckue 3aauu Ha
JI0Ka3aTeJIbCTBO U BBIUUCIICHHUE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM MX CEUCHHI TIOCKOCTHIO

65

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoii U mapom,
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO

66

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHJAapTHBIC
og00us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OIr'paHHUKOB

69

3anaun o teme "Tena v MOBEPXHOCTH




BpaieHus"

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

72

O06bem mummHapa. Teopema 00 00bEMeE
MPSIMOTO LIUJIMHJIpA

73

Brruncienune 005EMOB TEII ¢ IOMOIIBIO
onpenenéHHoro uTerpaia. O0neEM
KOHYca

74

TTimomaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3a1auu, CBSI3aHHbIE C
BBIYHCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHYycCa

76

[Tpuknanueie 3ana4n no teme "OOBEMBI U
IJI0IIA I TOBEpXHOCTEN Ten"

7

O06BEM 11apa 1 MapoBOTO CEKTOpa.
Teopema 06 06béme miapa. [lnomans
cdepol. CTepeomeTprudecKue 3a1auu,
CBsI3aHHBIE C BEIYHCIIEHUEM 00HEMOB
mapa, mapoBOro CErMeHTa M apoBoro
CEeKTopa

78

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIECHUS MEXKITY
IJIOLIA/ISIMU [TOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ




79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa 1pu mo100mm.
CrepeoMeTpHUyeCcKre 3a]]a4, CBI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIAAeH
MOBEPXHOCTEH

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JiBuxeHust npoctpancTBa. OToOpakeHusl.
JIBv>keHHs U paBeHCTBO Guryp. O0me
CBOMCTBA JBUKEHU

82

Bupl 1BukeHMI: napaieIbHbII
MEPEHOC, HEHTPAJIbHAS CHMMETPUS,
3epKajibHasi CHMMETPHUS, TOBOPOT BOKPYT
NpSAMOit

83

[IpeobpazoBanus nomodus. [psimas u
cdepa Ditnepa

84

FCOMeTpI/I‘IeCKI/IC 3a1a4i Ha IIPUMCHCHUC
JABUOKCHU S

85

KontponbHas pabora "BekTops! B
npocTpaHcTae”

86

O6o06mmatonee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"TTapannenbHOCTh IPSMBIX U IUIOCKOCTEH
B ITpoCTpaHcTBE"

87

O6o6mmatomiee nopropenue 11 nonsaruii u
MeTOoJI0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:




"BexTops! B ipocTpaHcTae”

88

O6o6matomee mopropenue 11 nonsruii u
MeTOoJ10B Kypca reomerpun 10—-11
KJIaCCOB, CUCTeMAaTH3aIlus 3HAHMIA:
"BexTops! B ipocTpaHcTae”

&9

Oo6o6maromee nosropenue 11 noHsATUH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIACCOB, CUCTeMAaTH3aIlns 3HAHWI:
"O06beM MHOTOrpaHHuKa"

90

O6o61matoniee nopropenue 11 nousruii u
MeToJ10B Kypca reomerpuun 10—-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHWI:
"O06beM MHOTOrpaHHuKa"

91

Ob6o61matoniee nopropenue 11 nousruii u
MeTo0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"[Tmomanu MOBEPXHOCTU U 0OBEMBI
KpyIJbIX Ten"

92

O6o06mmatonee nopropenue 11 nonsruii u
MeTo0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"ITnomaayu moBepXHOCTU U 0OBEMBI
KpyIJbIX Ten"

93

WtoroBas koHTpoJsibHAs paboTa

94

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpenue, 0600IEeHNE U
CUCTeMaTH3aIusl 3HAaHUH

96

Hcropus pa3BUTHS CTEPEOMETPHUH KaK




HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
97 HAayKU U €€ pojib B PA3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
08 HAYKU U €€ pOJIb B pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U

KOMIIBXOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
99 HAYKU U €€ pOJIb B pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U

KOMITBHOTCPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
100 HAyKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U

KOMITIBKOTCPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
101 HayKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUM KaK

102 HAYKH U €€ pOJIb B Pa3BUTUHU
COBPEMEHHBIX NHKCHEPHBIX U

KOMITIBIOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10

102




I[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepseMOro .
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
7 I'eomeTpus
7.1 OrnepupoBaTh NOHIATHAMU: TOUKA, MPAMAasi, INIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUU M CJIEACTBUS M3 HUX INPU PELICHUU
’ r€OMETPUYECKUX 3aJ1a4
73 OnepupoBaTh MOHATHAMHU: TAPAIEIBHOCTh U MEPHEHIUKYISIPHOCTH
' OPSMBIX U IJIOCKOCTEH
74 KrnaccudumupoBaTs B3aUMHOE PACIOJOKEHUE MPSAMBIX WU TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: JBYTPAHHBIA YyroJl, TPaHU JABYTPAHHOTO YIJIA,
7.5 pebpo IBYTrpaHHOTO yIiia, JMHEWHBIN Yoy ABYTPaHHOTO yIiia, TpaaycHas
Mepa JBYTPaHHOIO yriia
76 OnepupoBaTh MOHATUSAMH: MHOTOTPAHHHUK, BBITYKIbII W HEBBIMYKJIbIN
’ MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPaBUIIbHBI MHOTOTPAaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOTPAHHHUKOB (MHMpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo0)
KnaccudumupoBarh ~ MHOTOTpAaHHUKH,  BBIOMpass ~ OCHOBaHUS  JUIA
7.8 KJaccuukanuu (BBITYKIIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, MPABUIbHBIC
MHOTOTPaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJlIeJICIIUIIC Ib] )
7.9 OrnepupoBaTh NOHATUAMU: CEKYLIas INIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
710 OOBSICHITh MPUHIUIIBI TIOCTPOSHUSI CEUCHUN MHOTOTPAaHHUKOB, HUCIONB3YS
' METOJI CIIe/IOB
CTtpouTh ceueHHUs MHOTOTPAHHHKOB METOJOM CJIEIOB, BBIMOJHATH
7.11 (BBIHOCHBIE) THIOCKUE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXJIEHHE TE€OMETPHUYECKHUX BEIIMYMH MO OoOpasiam
WU aJITOpUTMaM, TPHUMEHSST M3BECTHHIE AHATUTHYECKHE METOIBI TpHU
7.12 pEUICHNH  CTaHJAPTHBIX MATEMATHYECKWX 3aJ4a4 Ha  BBIYMCIICHUE
PAcCTOSIHUM MEXAy ABYMsI TOYKaMH, OT TOYKH JO HPSIMOM, OT TOYKHIO
MJIOCKOCTH, MEK]Ty CKPEIIMBAIOLIUMUCS MPSIMBIMU
Pemarp 3aaun Ha HaxXOXKJEHHE T'€OMETPUYECKUX BEIMYUH IO oOpas3nam
7.13 WM QIrOpUTMaM, MPUMEHSS HW3BECTHBIE AHATMTHUYECKUE METOABbI TPHU

pemiCHUN CTAHAAPTHBIX MATCMATUUYCCKHUX 3adad Ha BBIYUCICHUC YIJIOB




MEXIY CKPCIIUBAIOLIMMUCS MPAMBIMUA, MEXKIY IpPSMOM U INIOCKOCTBIO,
MEXIY INIOCKOCTSAMH, ABYTPAaHHBIX YIJIOB

Boruucisats 00bEMBI U TIIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma,

7.14 nupamMuia) ¢ NpUMEHEHUEM (OpMyJ, BBIUHCIATH COOTHOIICHUS MEXIY
IUIOIIAASIMU TTOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CUMMETPHs B MPOCTPAHCTBE, IEHTP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (UTYPBI
W3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TeOMETpUYEeCKUX (GUrypax, TMpeACTaBICHHYI0 Ha
yepTekax U pUCyHKax
[IpumensTh reomeTpudeckre (QakThl ISl PEUICHHS CTEPEOMETPHYECKHX
7.17 3aja4, MPEINOoIaraloliuX HECKOJbKO IIIaroB pEeIIeHUs, €CIH YCIOBHUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
718 [IpumensTb  mpocTeilliie MpOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAI[IOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUYECKUX 3a/1a4
719 [IpuBOANTE TIPUMEPHI MATEMaTHYECKUX 3aKOHOMEPHOCTEH B HPUPOAE H
' KU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHSTH TOTyYeHHbIE 3HAHUS HA NMPAKTUKE: aHAJIH3UPOBATh pEajbHbBIC
CUTYallUH ¥ TMPUMEHSATh U3YYCHHBIC TIOHSATHS B MPOIECCE TIOMCKA PEIICHUS
MaTeMaTHYeCKH C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallUM Ha S3BIKE T'€OMETPHUH, MCCIIEIOBAaTh ITOCTPOCHHBIE MOJEIN C
UCMOJIb30BAaHUEM T€OMETPUYECKUX TOHATHH U TeopeM, ammapara ajireOpsl,
pewmaTb ~ MpakTMYECKWE  3aJaud,  CBS3aHHbIE C  HAXOXKJICHHEM
reOMEeTPUUECKUX BETUUUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbl CpeHero 001ero oopa3oBaHusi
pe3yiabTara
6 I'eomeTpus
OmnepupoBaTh TOHATHAMH: IFTHHIPHYECKAs MOBEPXHOCTh, 00pa3yromue
6.1 MWIMHAPUYECKOW TMOBEPXHOCTH, IIMIIMHAP, KOHUYECKas TOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 PacnioznaBath Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHe cPephl U TIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIApOBOM CIIOI, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO

CJI081, IIIAPOBOM CEKTOP




6.6

Boruucnsate  00BEMBI M IUIOHIAAM  TOBEPXHOCTEH TEd  BpAILCHUS,
T€OMETPUUYECKUX TEJ C MPUMEHEHHEM (POPMYIT

6.7

OnepupoBaTh NOHATHSAMH: MHOTOTPAHHUK, BIHMCAaHHBIA B cdepy W
ONKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAHHHUK WJIHM TEIO
BpallCHUs

6.8

BEIMUCHSTE COOTHOIICHHSI MKy TIOMIAASIMH IMOBEPXHOCTEH U 00BEMaMuU
MOAOOHBIX TEN

6.9

N3o6paxarh uzydyaemble GUTYpbHl OT PYKH U C HPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATe  (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BUJ CBEpXy, COOKY, CHHU3Y; CTPOUTh CEUYEHHUS Tel
BpaLCHUS

6.11

W3BnekaTb, HWHTEPIPETHPOBATH M MPEeoOpa3oBhIBaTh WH(GOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (Urypax, NpeACTAaBICHHYIO Ha
YepTekax U pUCYHKax

6.12

[TpumensTh reoMeTpuveckue (aKThl Ui PEUICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEAIOJIAralolX HECKOJIBKO INAaroB pEIICHUsS, €CIU YCIOBUS
IPUMEHEHUs 3aJJaHbl B IBHOH (popme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BbIMONHATE OEHCTBUS CIOXKEHHsT BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHUCIO, OOBACHATH, KAaKUMU CBOWCTBaMU OHU
o0azaoT

6.15

HpI/IMeHHTL IMMPpaBUJIO MTapaJuICJICITUIICAA TTPH CIIOKECHUU BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOPA, YIOJ
MCKAY BCKTOPAMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApPHBIC BCKTOPLI

6.17

Haxoauth cymMy BEKTOpPOB M MpOM3BEICHHE BEKTOpPa Ha YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJSIpHOE IMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aJIaBaTI) IIJIOCKOCTH YPaBHCHHUEM B )IeKapTOBOﬁ CUCTEME KOOpANHAT

6.19

Pemiate HpOCTCfII.HPIC TCOMCTPHUICCKUC 3a/la4 Ha IMPUMCHCHUC BCKTOPHO-
KOOpPAWHATHOTO METOAa

6.20

PemraTs 3a4a4u Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIICHUU H
HaxXOXXIACHUC TCOMCTPHUYCCKUX BCIIMYUH II0 o6pa3uaM W aJIropuTtMam,
MMPpUMCHAA HN3BCCTHBIC MCTOAbL npu pPCHICHUN CTaHAAPTHBIX
MAaTEMATUYCCKUX 3ada4

6.21

[IpumensaTh mpocTeilre NPOorpaMMHBIE CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTCMBI IIPU PCHICHUN CTCPCOMCTPUUCCKHUX 3a/1avd

6.22

[TpuBoaUTE HpUMEpPbl MaTEeMaTUYECKHUX 3aKOHOMEPHOCTEM B MpUpPOAE U
’KU3HU, paCIIO3HABaTh MPOSIBICHNUE 3aKOHOB T€OMETPUHU B UCKYCCTBE




6.23

[IpuMeHATh MOJTy4YEHHBbIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATH PEalIbHBIC
CUTYalluu ¥ MPUMEHSATh U3yYCHHbIC TIOHATHS B MPOLECCE IMOUCKA PELICHUS
MaTeMaTHu4ecku cGopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH peabHbIE
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEA0BaTh IMOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemiath ~ MPAaKTHUYECKUE  3a/lauyd,  CBSI3aHHBIE C  HAXOXJECHUEM
F€OMETPUUYECKUX BEIMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

I'eomerpus

7.1

OCHOBHBIC TTOHSATHUS CTEPCOMETPHHU. Tqua, npsAMas, IUIOCKOCTb, IIPOCTPAHCTBO.
IToHsTHE 00 AKCHOMATHYECKOM IIOCTPOCHUHU CTEPEOMETPUU . AKCUOMBI CTCPEOMETPUU U
CIICACTBHA U3 HUX

7.2

B3auMHoe pacrnosioxkeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, apaliesIbHbIE
U CcKpewuBarouecs npsamble. [lapamienbHOCTs MNpsSMBIX W IJIOCKOCTEN B
MPOCTPAHCTBE: NapajiebHble NpPsIMblE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
NpsMBIX, [APAUICIBHOCTh MPSIMOM M IUIOCKOCTH. YTJIBIC COHAIPaBJICHHBIMU
CTOPOHAMH, YroJl MEXIy NpSAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IIIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJieNbHbIX IIOcKocTel. IIpocreiimme
MPOCTPAHCTBEHHBIC (UTYPBl Ha IUIOCKOCTH: TETpadap, KyO, NapajuielenumneN,
MOCTPOEHUE CEUYCHUI

7.3

[leprieHAUKYIAPHOCTh MPSAMOM M IUIOCKOCTU: IEPIEHIUKYISPHBIE MpsSMBIE B
IIPOCTPAHCTBE, MPSMbIE NApAJIEIbHBIE U MEPIECHIUKYISPHBIE K IUIOCKOCTH, MPHU3HAK
NEPNEHANKYJIIPHOCTH NMPSAMON M IJIOCKOCTH, TEOPEMa O NPSIMOW NMEPHEHIUKYISIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJI MEKIAY NMPAMON M IUIOCKOCTBIO, IBYI'PAHHBIN
YIOJ1, TMHENHBIN yroa ABYTPaHHOrO yria. IlepneHauKymnsap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM 710 TJIOCKOCTH, MPOEKLUs (pUrypsl Ha
IJI0CKOCTb. [IepreHIuKyIIpHOCTD MIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
ockocTel. Teopema o TpEX MeprneHauKyIIpax

7.4

IlonsiTMe MHOIOrpaHHMKAa, OCHOBHBIE OJJIEMEHTbl MHOIOIPDAHHHUKA, BBIYKIIBIE H
HEBBIIIYKJIbIE MHOTOI'PAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: n-yroiabHas
npu3Ma, TpaHM U OCHOBAHMS IPHU3MBI, MpsAMas M HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAsL ITIOBEPXHOCTH Ipu3Mbl. [lapamienenumnesn, NpsAMOyroibHbIA NapaJlIeenunes u
ero csorcrea. [Iupamuna: n-yrosbHas NUpaMuaa, IPaHU U OCHOBAHHUE ITHPAMU[BI,
OOKOBasi W TOJIHAS TOBEPXHOCTh NUPAMU[bI, MpaBUJIbHAS M YCEUYE€HHas MUpaMHJA.
OJeMeHTBl TOpu3Mbl M nOUpaMmuabl. lIpaBuibHBIE MHOTOTpaHHUKH: IIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYrojibHas MUpaMUa U MPaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPAaBWIBHBIX MHOTOIPDaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

CumMeTpHsi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOUKH, MPSAMOM, MIIOCKOCTH.
DOneMeHThl  CUMMETpUHM B NHpaMujax, Mapajuielenunenax, MpaBHIbHBIX
MHOTOTPaHHHUKAX

7.6

Bbruncnenne »1€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. llinomans
OOKOBOM MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TIOMIAhL OCHOBAHHH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSMO mpu3Mel. [Imomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH TMPABHJIBHON MUPAaMUJBI, TeOpeMa O IUIOMAau YCEYEHHOW IMHpPaMHUIBL.
[Tonsitue 06 00bEMe. OOBEM NTUPAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIIAISIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIINHIAPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias u OCh, IO OOKOBOM M MOJIHON TTOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOM TOBEPXHOCTH, OCh U BEPILKHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHME W BepIlIMHA, 0o0pa3yromas ¥ OcCh,
wionaab OOKOBOM M TONHOW MOBEPXHOCTU. YCEUEHHBI KOHYC: oOpa3ymooluue U
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUIOMalb MoBepxHOCTU cheprl. B3anmuoe
pacnosnoxeHue cepsl U TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cepsl

6.4

N300paxenue Ten BpalleHus Ha MII0CKOCTH. Pa3BépTka nunuHApa 1 KoHyca

6.5

KomOunammu ten BpalieHuss ¥ MHOTOTpaHHUKOB. MHOTOTpaHHHUK, OMTMCAHHBIM OKOJIO
cdepsl, chepa, BMCaHHAST B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

6.6

[Tonstne 06 o6béMe. OcHOBHBIE cBOHCTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO TapajieNienuea u cieAcTBus u3 He€. O0bEM NMIMHIpA, KOHYCA.
O6béM mapa ¥ miomaab chepol

6.7

HO,Z[06HLIC TCJIa B IPOCTPAHCTBC. CooTHOIICHUS MCXKAY IIomaassMunu HOBCpXHOCTCﬁ,
o0BEMaMHu HO,Z[O6HLIX TCI

6.8

Ceuenust nuiIMHApa (MapajuieIbHO U MEPHEeHIUKYISIPHO OCH), CEUYEHHUs KOHYyca
(mapasuieabHOE OCHOBAHUIO M TPOXO/AIIee Yepe3 BepIINHY), CEUYSHUS 1apa

6.9

Bexktop Ha miockoctd M B mpoctpaHcTBe. CllOKEHHE U BBIYUTaHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pa3noxenue BekTOopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpssmoyronbHasi cuctemMa KoopauHAT B mpocTpaHcTtBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTroll Mexay BekTopamu. CkansgpHoe
MPOM3BE/ICHNE BEKTOPOB. BbluncieHHe YIIIoB MeXAy MNPSIMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




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

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEro 001ero
TpeOoOBaHUSA oOpa3oBaHus

Brnanenne MerogamMu J0Ka3aTeNnbCcTB, aNrOpPUTMAMK pELIEHUs 3ajad;
yMeHue GOpMyIHpOBATH W ONEPHUPOBATH TMOHATHIMH: ONpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0KA3aTeJIbCTBO,
pPaBHOCHIIbHBIE ()OPMYJIMPOBKH; NPUMEHTh UX; YMEHHUE (HOPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEp)KJIEHHE, NPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOHM WHJIYKIUY;
IIPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS NP PELICHUH 3aj1a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXJACHUH; YMEHUE  OIEpUpOBaTH
MOHSTUSMM: MHOKECTBO, TOJMHOKECTBO, ONEpAllMM HaJl MHOXECTBAMY,
YMEHHME UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Jid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIEHUM 33134, B TOM
YyHClie U3 JIPYTUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUSAMHU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
Y ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peUICHUN 3a1a1

YMeHue omnepupoBaTh HMOHATHSAMM: HATypalbHOE 4YHCIO, LEJN0e YHCIO,
CTETIeHb C IIeTBIM TTOKa3aTesieM, KOpeHb HAaTypaJbHOW CTEINEHH, CTETIEHb C
palMOHAJIBHBIM MOKa3aTelleM, CTEeNeHb C JeHCTBUTENBHBIM MOKa3aTeIeM,
JorapuM dUYHWCIIa, CHHYC, KOCHHYC M TaHTEHC IPOHM3BOJBHOTO YHCIA,
OCTaTOK IO MOJIYJIO, PALMOHAIBHOE YHCIO, HPPALMOHATIBHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENIbIX, PAIHOHAIBHBIX, JEHCTBUTEIHHBIX
2 YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 00t
JeNuTeNlh W HauMeHbIllee o0Ilee KpaTHoe, anroput™M EBkimma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3ULIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, nmpeoOpa3oBaHUS APOOHO-
pAallMOHABHBIX ~ BBIP@KCHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

noCiaca0BaTCIabHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, reoMCTpUYICCKad




mporpeccusi, OECKOHEYHO YOBIBaIOmias TreoOMETpHYecKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass W anreOpamyeckas); YMeETh
MPOU3BOJUTE apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
MOHATHSMU:  MaTpuna 2X2 u  3x3, onpeienuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OITPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: pPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCTPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIIBHOCTDH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTEM, YMCHHUC PpCHIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMIOMOLIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUA MATCMATHYCCKUX

3aaa4 1 3a/1a4 U3 pas3JINIHbIX oOacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (PyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
byHKIMH, SKCTpeMyM (yHKIMHM, HanOojbllee M HaHMMEHbIIEEe 3HAUYEHUS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIMS, aCUMITOTHI rpaduka
¢byHKIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
UHTETpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (GYHKUIUHU; yMEHHE
BBIUMCIATH  NPOMU3BOJAHBIE CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaxXoJUTh HauOOJbIIME W HAaUMEHbIIME 3HA4YEeHUs (DYHKIMI; CTPOUTH
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHanu3a; MPUMEHATh IPOU3BOJHYIO U HAXOXKJIEHHsS HAWIy4dlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCJIE COLUAIbHO-IKOHOMHUYECKUX H

(bU3HYECKUX 3a/1auax; HaXOIUTh TUIOMIAJAN U 00BEMBI (PUTYP C MOMOIIBIO




HHTErpaia; HNpUBOAWUTHE HNPUMEPbI MATEMATHUYCCKOIO MOACIUPOBAHUA C

OMOIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAME: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4yHas (QyHKIHS,
pannvoHanmbHass (QYHKUUsS, CTEreHHas (QYHKLIUSA, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeIbHAs M
ngorapupmuueckass (yHKIMH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPaQUKK IS W3YYEHHS MPOLECCOB U 3aBUCHUMOCTEH, TpHU
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKku (QYHKUMH U pEIICHHsS ypaBHEHHH,
HEpaBEHCTB M 3a/1a4 C MapaMeTpamu; H300pakaTb Ha KOOPAMHATHOU

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHPIfI, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 33/1a4d U3 00JacTH yIpaBieHUs JUYHBIMU M CEeMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHMS, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCIIOBUIO 3aJayd, HMCCIIEN0BATh IIOJYYEHHOE PEIICHUE U
OLICHMBaTh MPABIONOAOOHOCTh pPE3yIbTaTOB;, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHWEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSMU: cpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJbIllee U HaMMEHbIlIee 3HAUYEHUs, pa3Max, JUCIEePCHs, CTaHJapTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0bopa; yMEHHEe H3BJIEKaTh, UHTEPHPETUPOBATH
uH(OpMaIIKIO, PEJCTABICHHYIO B Ta0lMIaX, Ha AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealibHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
uHpOpMALIMI0O C TOMOIIbIO TaONUIl W JAWMarpamMM; HCCIEOBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpadUuecKux
METO/OB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu McCIel0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCcerBaHUs U JIMHEIHON perpeccun

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHCIATH




BEPOSITHOCTh C HCIOJIB30BAaHHEM TpaUYECKHX METOJ0B;, HPUMEHSThH
GOpMyIBI CIOKCHHSI W YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly MOJHOMN
BeposTHOCTH, hopmyny beprymm, koMOMHaTOpHBIE (AKTBI U (GOPMYIIBI;
OIICHUBATh BEPOATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACHpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJaHWEe, JUCIEPCUs U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BEJNIMYMHBI, (QYHKIMHA  pacupelelieHuss ©  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeeiieHUui; yMEHUE
UCIIO0JIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JJIS PEIICHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA; yMEHUE TPUBOJUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIICCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYCTAHUH,
YUCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  MPUMEHSTH
KOMOWHATOPHBIC (DaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

MHTEPIPETUPOBATH MOJTYYEHHBIA PE3yJIbTaT

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPAHHBIA YIOJl, CKPELIUBAIOILIHUECS MPSMBIE, MAPaUICIIBHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpPIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKHM JO IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIOCKOCTSIMHU; YMEHME HCIOJIb30BaTh IIPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMETPUHU, YMCHUEC OLICHUBATH
pasMepbl OOBEKTOB OKPYKAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaTbhb

CBA3aHHBIC C HUMU IMPAKTHYCCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOMIAAbL (GUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresa, OpuU3Ma, NOHpamMuia, (Urypa M IOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTU NHPAaMHUIBI, MPHU3MBI, KOHYyca, IWIMHIpPA, 00bEM KyOa,
IPSMOYTOJIBHOTO MapajuleeNuIeaa, HUpaMUAbl, MPU3MbI, LMIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujaiCibHbIE OCH HWJIM OCHOBAaHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, NWIMHIpPA, KOHyCa, YMEHHE CTPOUTb CEueHHUE
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUsI U3ydaeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKaX TI'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pa3IMyYHbIM IPU3HAKaM, BBIIOJHIATH HEOOXOAMMBIE JOIOJHUTEIbHbBIE

IMOCTPOCHUA
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YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOO0HBIE (UTYPHI; YMEHHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUYCCKHE OTHOIICHUS TIPH
peIIeHUN 3aJla4y; HAaXOJWUTh T'C€OMETPHUYSCKHWE BEIMYUHBI (IJIMHA, YTOJI,
I0Iaab, 00BEM) NIPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUHCISITH TEOMETPUYCCKUE BEITUYUHBI
(nmuHA, Yroi, IIIOMAgh, OOBEM, IIIOIMIATL TOBEPXHOCTH), HUCIOJIb3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONAb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TapaJUIeNIeuIela, TUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMmeHue ONCpHUpOBaATh MNOHATUAMMU: IIPAMOYTOJIbHAA CUCTECMAa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJILIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BCKTOpHBIf/'I u KOOp,Z[HHElTHLIfI MCTO

JJI pEHICHUA TCOMETPHUICCKUX 3adad U 3aJia4 JpYTHUX y‘-Ie6HI)IX nmpeaMETOB
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YMenne BRIOMpATh MOAXOMSIINA METOJT JJIS PEIICHUsI 3a/1a4; TOHUMAaHHE
3HAYUMOCTH MAaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; yMEHHE pacClo3HaBaTh MPOSBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MATEMATUUECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, TPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 ApudmeTnueckuili KOpeHb HaTypalibHOM creneHu. JleicTBUs ¢ apupMeTHIECKUMU
' KOPHSIMM HaTypaJbHON CTEIICHH
L4 Crenens ¢ 1enabIM nokaszareneM. CTeleHb ¢ pallMoOHaIbHBIM M0Ka3areneM. CBOKWCTBa
' CTEIICHU
L5 CuHyCc, KOCMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm umcna. [lecaTuuyHble U HaTypaJIbHbIE JOrapHUPMbI
HelictButenbHple  4ucia. Apu@MeTHYeCKHe oOmnepanuud ¢ JIeWCTBUTEIbHBIMU
1.7 yuciaamu. [TpuOnmx€HHble BRIYMCICHUS, TPaBUia OKPYTJICHUs, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYUCICHUN
1.8 IIpeoGpa3oBaHue BbIpaKeHUIN
1.9 KomniekcHsle uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppaunoHanbHble ypaBHEHHS
2.3 TpuroHomerpudeckue ypaBHEHUs
2.4 [Toka3zarenbHbIe U JTOrapuPpMUUIECKHE YPaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [Toka3zarenbHbIe U JOrapupMUUECKIEe HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITApAMETPaAMU
2.11 Martpuna cucTeMbl TMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTpULbL




OyHKIUYU U TpapUKU

Oynkuus, cnocoObl 3amanus ¢yHkuuu. I'padux ¢ynkumu. B3aumuo oOpaTHbIE

> ¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuoanyeckue GyHKIUN
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
39 [TpoMexXyTKH  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MUHUMYMBI GyHKIuU. Haubonbliee u HauMeHblllee 3HAUYCHUE
(GYHKIIMHM Ha IPOMEKYTKE
13 Crenennass (yHKIUSI C HAaTypajJbHBIM W IeJNbIM TNoOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS n-0i cTENeHN
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
16 Touku paspeiBa. AcuMmntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS MTOCIIEOBATEILHOCTEN
3.8 Apudmernueckast U reoMmeTpuueckas nmporpeccuu. opmya ClI0XKHBIX TPOIICHTOB
4 Hauana maremMaTHueckoro aHaimza
4.1 [TpousBonHas Gpynkiun. [Tpon3BoHbIE 3IEeMEHTAPHBIX (HYHKINH
[TpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 3KCTpeMyMbl. HaxoxieHue HanOoOJbIIero U HAaUMEHbBILEro 3HaYeHUs (YHKLIUHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, oneparnuu HajJ MHOKecTBaMHU. /[narpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U CTaTHUCTHKA
6.1 OmncarenbHas CTATHCTHKA
6.2 BepostHoCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BpaIllCHUS




7.5

KoopauHatsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

AranacsH JI. C., byry3oB B. ®@., Kagomues C. b. u ap. 'eomerpus. 10-11
kiacchl. ba3oBelil v yriyonénnbiit ypoBHu. YueOuuk M.: AO "U3narenbcTBo

"IIpocBemenue"

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET: BUBJIMOTEKA IHOK
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