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MNOACHUTEJIBHAS 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHErO
o0rmiero o0Opa3oBaHusl, TaK KaK 00€CTIEYUBAET BO3MOXHOCTh U3YyUEHUS TUCIUILINH
€CTeCTBEHHO-HAYYHOW HAMpaBIEHHOCTH W MPEIMETOB TYMAaHUTApHOTO IIHKIIA.
[lockonbky  JorMueckoe  MblIUIeHHE,  (opMupyemMoe  MpH  H3yYCHHH
00y4alOIUMUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU IIETIOYKH JIOTHUECKUX YTBEPKIACHUM MpPU PEHICHUHA T€OMETPUUYECKHIX
3a7la4, YMEHHE BBIIBUTaTb M ONpPOBEprarb TUIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSL TIPU PEIIEHUH 33]]a4 €CTeCTBEHHO-HAYYHOTO IUKJA, B YACTHOCTU
duznyeckux 3aaay.

[lenp ocBoeHus mporpaMmbl yaeOHOTO Kypcea «['eomeTpusk» Ha yriryOnéHHOM
YpOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEH OOydarommxcs mpu
U3Y4YEHUU T€OMETPUHU, KaK COCTaBJISIONIEH MpeaMeTHON obsactn «MaTtemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTUM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl 0ojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHeU(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX UIS yCIEITHOTO MPO(hecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JlauaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIMpPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

paciMpeHne MpeACTaBIeHUSI O TEOMETPUHU KaK YaCTH MUPOBOU KyJIbTYphI H
¢dbopMUpOBaHNE OCO3HAHMS B3aMMOCBS3M T€OMETPUH C OKPYIKAIOIITIM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIINX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBATh U HM3ydaTh
pa3HbI€ SBJICHUS OKPY’KAIOLIEro MUPa, 3HaHKWE MOHATUIHOTO anmnapara o pasieiy
«CrepeomeTpus» yueOHOT0 Kypca reOMeTpuH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATHUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMysl U yMeHHE MX MPUMEHATb, YMEHUS JOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HEeCTaHAAPTHHIE CIIOCOOBI peIIeHus 3a/1a4;

dbopMUpOBaHrE YMEHUS paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATBHOM
MHUpPE MHOTOTPAaHHUKH M Tella BpalIleHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJIENIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO IMOCTPOCHUS
MaTEeMaTHYECKUX TEeOpHi, (opMHpOBaHME TMOHWMAHUS POJM AKCUOMATHUKH TIPU
IPOBEICHUM PACCYKICHHIA;

dbopMupoBaHHE YMEHHS BIaJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
pellieHusi, YMEHHUsSI MX MPUMEHSITh, MPOBOJIUTH IOKA3aTENIbHbIE PACCYKICHUS B
XO/JI€ PeLICHHs] CTEPEOMETPUUECKHX 3a]a4 U 33]1a4 C MPAKTUYECKUM COZEepKaHUEM,
dopmupoBaHME TPEACTABICHHUS O HEOOXOAWMOCTH JIOKA3aTeNbCTB — IpU



000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYaJIbHBIX M  TBOPYECKHX
CrIoCcOOHOCTEW 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, HUHTEpeca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (DYHKIIMOHATEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaCclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHUH, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, HWCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
MHTEpIIPETALUY MOJTyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COZIEP)KAaTEIBLHBIMHU JIMHUAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIICBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM YpPOBHE OOy4YEHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM Y4eOHOTrO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSAM, HO U 10 rojgaM oOydenus. ConepkaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOi paboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOIPOCAM O0yUYarOIIHeCs
oOpamaquch HEOJHOKpPAaTHO. JTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TMOCIIEIOBATENIBHO U MOCTYIATENbHO, C
coOJII0ICHUEM TPUHITUIIA IPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YUYaIOIMUXCsl, PACIIUPSS U YTiTyOmsis
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN HA YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTth  ycioBus i auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUYAIbHBIX  00pa3oBaTEIbHBIX MporpamMM, OO€CleyuTh YriyOJIEHHOE
M3Y4YEHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHOro npeameTa «MaremaTukay,

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKH C
y4uéTtoM BbIOOpa Oyayiel mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpus» Ha yriayOiaEHHOM YpOBHE
otBoautcs 201 gaca: B 10 kmacce — 102 yaca (3 gyaca B Heaenro), B 11 kimacce — 99
yaca (3 yaca B HEJIEJIIO).



COIAEPKXAHUE OBYUYEHUA

10 KITACC

IIpsiMble M IVIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeOMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpancTBo. I[loHsTHe 00 aKCMOMAaTHYECKOM TOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOLIUECH,
IapajulelIbHble U CKpeluMBaroluecs npsmbie. [Ipu3Haku CKpelmuBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U ITIOCKOCTEW B MPOCTPAHCTBE: NAapalICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
U 1uiockocTu. [lapamienbHoe M LIEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapaJJICJIbHOTO MpoeKTHpoBaHUs. W300paxeHue
¢Guryp B mapajieNbHOW MPOEKIHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapauiebHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeNIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpaj’lp, NapajuleenuIe],
MMOCTPOCHUE CCUCHUU.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W MEPIECHAUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpToronajibHoE IIPOCKTUPOBAHHUE.
IleprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TMPHU3HAK  IEPHNEHIUKYJSPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEePIEHIUKYIIApax.

VYriael B MPOCTPAHCTBE: YroJa MEXAY NPAMON M INIOCKOCTBIO, JIBYTPAHHBIN
yIoJI, JIMHEWHBIN yroJl ABYI'PAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IUJIOCKHX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYTPaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAS OBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPsAMOYTOJbHBIM — IMMAPAJUIETENUIIE] W  €r0  CBOMCTBA.
Kparyaiime nyTM Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamupa: n-yronbpHas mnHupamuja,
npaBWIbHas W yceu€HHas nupaMunbl. CBoiicTBa péOep M OOKOBBIX TpaHei
IIpaBWJIBHOW nupamuabl. IIpaBuibHBIE MHOTOIpAaHHUKH: IIPaBUIIbHAS IIpU3Ma U
IIpaBWJIbHAs IMpPaMHIA, IPAaBUIbHASA TPEyroJibHasg IHpaMHAA W NPABUJIBHBIN



TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOAECKAdIP U UKOCADIP.

Bbruncnenne 31eMEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM W IOJHOM IMOBEPXHOCTH NPSIMOM HPU3MBI,
IUIOIIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MpPSIMOW IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPAMUJIBI,
TeopeMa O IUIOLIAJAN YCEYEHHOW MUPAMU/IBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B MPAaBWIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHUS
napajulieJienunesa, CUMMETPUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABICHHBIE U IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BektopaMu. CKalsipHOE IPOU3BEIICHUE
BEKTOPOB.

11 KUIACC

Tesia Bpalmenus

[loHATHA: UUIMHAPUYECKAs IIOBEPXHOCTb, KOHUYECKAass IOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOpasyromue noBepxHocTe. Tena BpalieHus:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzanmHoe pacmosoxxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
niapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeactBuss u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OObEM mIapa U MapoBOTO
CErMEHTa.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. [Ipu3sma, BnucaHHas B
WIMHApP, ONHCaHHAas oOKojo IwuHapa. llepeceuenne cdepsl M mapa c
mwiockocThro. Kacanue mapa u ceprl miockocTero. I[IoHATHE MHOrorpaHHuka,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMWIMHAPA, KOHYyCa, TUIOMAAb chepsl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS [IUIINHIPA
(mapayyienbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajiieibHbIe
OCHOBAHHUIO M MIPOXOAIINE Yepe3 BEPIINHY ), CEUCHUS I1apa, METOAbI TOCTPOCHUS
CEUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu  HaJ BEKTOopamu. BekTtopHoe
YMHOXXEHHUE BEKTOpOB. CBOICTBA BEKTOPHOTO YyMHOXEHMS. IIpsMoyrosibHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmxenus: mpoctpancTBa. OToOpakeHus. J[BMKEHUS U PaBEHCTBO (QUTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauielbHBIA TEpPEeHoC,
LEHTpaJbHAsl CUMMETPUS, 3€pKAbHAsA CHUMMETPHS, TOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
NpoIEeAYp TPaKIAHCKOro o0OIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON I'pakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYyTHX HayKax, TEXHOJOTHUsX, cdepax
SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKH U JEATENIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0pOBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA H
OTIIbIXa, pEeryisipHas (U3UYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
IIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TpyaoBoe BociuTaHueE:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyabiM  chepam  TpoPECCHOHATBHON  NESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeld mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTM4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K aKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-?KOHOMHUYECKHX IPOIIECCOB Ha COCTOSHUE MPUPOTHON U COIHATBHOMN
Cpebl, OCO3HaHUE rI00ABHOTO XapaKTepa IKOJIOTUYECKUX MPpoOIieM, OpUeHTAIUS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM JUIsl pelieHus 3a7ad B 00JacTu
OKpYJ)Karolel cpenpl, IJIaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTUYeCKOM HayKu Kak cdepbl 4YeIOBEUYEeCKOW ESITeIbHOCTH, ITAaroB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISAITH IPOCKTHYI0 W WCCICIOBATEIBCKYIO JCSITCIBHOCTh
WHIWBUTyJIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATHI
IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE el CTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITH M XapPAKTEPU30BATh CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECCKUX
OOBEKTOB, TIOHATHM, OTHOIICHUH MEXAy IOHATHAMH, (HOPMYIHPOBATH
onpeieSICHUs MOHITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JIJ1s1 000OIIECHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIMPOBATh U  IPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYU;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIOUEHNN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOIBI;

BBEIOMpATh CMOCO0 pemieHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:



UCITIOJIb30BaTh BOIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOjeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBaHHE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, IBJICHMUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBJICHUSMU, IPOLECCAMU;

CaMOCTOATENHEHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUS, HUCCJIEIOBAHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHUH;

MPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, A TAKKE BBIABUIATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MH(POPMAIIUIO, TPEJACTABIATh €€ B pa3IMyHBIX (Popmax,
WLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSITEIbHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMu  OOIIEHHSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS MO XOAY PEIICHUS 3a7auH,
KOMMEHTUPOBATH MOJTYyYEHHBIN pe3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAaeMOU TEMBlI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COINOCTABIIAThL CBOM CYXICHUSA C CYXKICHUAMHU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me M CXOACTBO MO3ULMUN, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C Yy4€TOM 3ajad
NPE3EHTAlNN U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHHBeEpPCAJIbHbIE Y4eOHbIe NelCTBUA

Camoopranusanus:



COCTABJISATH ILJIAH, AJITOPUTM PELICHUS 3a/1a4d, BRIOMPATh CIOCOO pelIeHus C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MHGOpMaIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBI HHTEJJIEKT:

BJIa/J€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3ysibTaTa pelieHus
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEILICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA LEIU U YCIOBUSAM, OOBACHITH NIPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yIbTaTOB JESTENIbHOCTH, HAXOJUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eITEILHOCTD:

NOHMMATh M HCIOJb30BATh MPEUMYIECTBA KOMaHJAHOW W WHIWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenesTh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYX JaTh TMPOIECC W Pe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHMHoOBbIX (opMax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3rOBbIE IITYPMBl» W MHBIE), BBHINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyvaromuiicss HayIuTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TPHU
pelIeHrH 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PaCCyKICHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IPH PEILICHUU
F€OMETPUYECKHX 3a]1a4;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO OMEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIJIaMH B
IPOCTPAHCTBE: MEXAY MPSAMBIMU B NIPOCTPAHCTBE, MEXKIAY MPSIMOM U
IJI0CKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKaMU;

e CBOOOJHO pacrno3HaBaTb OCHOBHBIE BHJbl MHOTIOIPDAHHUKOB (NpH3Ma,
nupamuaa, NpsMOYyToJIbHBINA Napajuienenunen, Kyo);



e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHHUS  JJIS
KJaccu(uKanum;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOIPaHHUKOB TJIOCKOCTBIO;

e BBINOJHATH napajuiesibHOE, LEHTPAILHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHNUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYECHUS]I MHOTOTPAHHUKOB PA3IUYHBIMU METOJIaMH, BBINOIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTY:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMAQAXM  TOBEPXHOCTEH  MHOTOTPAHHHKOB (TIpHU3Ma,
MUpaMK/ia), TEOMETPUUYECKUX TEJ C TPUMEHEHHEM (HOpMYII;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHMMETPUHU
durypsr;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHSATH JICUCTBUS HAJ BEKTOPAMU;

e pemarh 3aJaud Ha JOKA3aTebCTBO MAaTEMAaTHYECKUX OTHOIICHUU U
HaXOXKJECHUE TCOMETPUUYCCKUX BEIUYMH, TPUMCHSIS W3BECTHBIC METOIBI
P PEIICHNN MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIICHHOTO W BHICOKOTO YPOBHSI
CJIOKHOCTH;

e TMPUMEHATH TMPOCTEUIIIME TPOTPAMMHBIC CPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

e WU3BJICKATh, MNPeOOpPa3OBBIBATh U HWHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTypax, MPEJACTAaBICHHYI Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJYyYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHATM3UPOBATh PEANbHBIC CUTYAIlMH, MPUMCHSTh MU3yYCHHBIC MOHSATHUS B
mpolecce IOMCKAa  pelieHuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npoOeMbl, MOJAEIUPOBAaTh peajbHbIE CUTyallMd Ha SA3bIKE T€OMETPHH,
UCCIIEI0BAaTh MOCTPOCHHBIE MOJIENIUA C UCIIOIb30BAHUEM T'€OMETPUUECKHUX
MOHATUN M TEOpeM, ammapara ajreOpbl, peliarh MPaKTHYECKHE 3a/Iaqd,
CBSI3aHHBIC C HAX0KJICHUEM FeOMETPUYECKUX BEJIMUUH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUM Kak
COCTAaBHOM 4acTu (yHIAaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oOyyaronuiicss HAyquTCs:



CBOOO/JIHO OINEPUPOBATh MOHATUSIMHU, CBSI3AHHBIMU C LUJIUHIPUYECKOM,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTSAMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPAICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tena BpamleHus (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTyYCHHS TEJT BPAIICHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PacIoiokKeHue chephl U MII0CKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHMS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TENl BpPAILICHUS,
TEOMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHITUSMH, CBA3AHHBIMU C KOMOWHALMSMU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIlICHUS;

BBIYUCIISITh COOTHOIIECHUSI MEXKTY TUIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTO0OHBIX TEI;

n300pakaTh u3y4aembie (UTYPBI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeJACTaBICHHYI0 Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TUIOCKOCTSIMHU, BBIUYMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMH, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJI BpAIlEHUS TPHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3€PKAIBHON
CUMMETPHUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs 0A00uS;
CTPOUTbH CEYEHHs MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYJIISIPHO OCH), CEUEHHUs KOHYyca (TapajielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKICHUS,

MPUMEHSTh TeOMETpUYecKre (akThl Il PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIArarlliuX HECKOJIBKO IIaroB PELICHUS, €CIH yCIOBUS
NPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOU dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE T€OMETPUUECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  IOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYAlLlUU, IPUMEHATh U3YUYCHHBIC
MOHSATUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHHS
MaTeMaTU4eckKu  C(OPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBbIE CUTyallMH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTHYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEJINYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoumnuectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
w/n I — Beero Kontposbubie Ilpaktuueckne  (uuppoBbie)
padoThI padoThI o0Opa3oBaTe/IbHBIE
pecypchbl
1 BBeznenue B ctepeoMeTputo 23 1
) B3aumMHoe pacrionioxeHue IpsMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHHI/IIiyJIHpHOCTB NPSMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIibl ¥ paccTOsIHUA 16 1
MHororpanHuku 7 1
BekTopsl B IpOCTpaHCTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0




11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakrmseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHaIMTHYECKasi TEOMETPUS 15 1
) [ToBTOpEHME, 0606HI€HIfC " 15 |
CHUCTEMaTHU3aIUs 3HAHUM
3 O6bEéM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHwUE, 0606meHI/vIe u 17 )
CUCTEMaTHU3aIlis 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOMN ITIPOI'PAMMBI

Kon
NMpoBepPsieMOro
pe3yJbTara

7
7.1

7.2

10 KITACC

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTe/ibHOI MPOrpPaMMbI CpeIHero 001ero 0opa3oBaHus

['eomeTpus
OnepupoBaTh MOHATUSMU: TOUYKA, IPsAMasi, INIOCKOCTb

HpI/IMeHHTb AKCHOMbBI CTCPCOMCTPHH U CICACTBHUA M3 HHUX IIPpU PCIICHUU
TCOMCTPHUICCKUX 3aaa4

7.3

7.4

7.5

7.6

OnepupoBaTb MOHATHSAMM: MapajUIEIbHOCTh W MEPHEHAUKYJISIPHOCTh
HPSIMBIX U IIJIOCKOCTEH

KnaccudunumpoBaTh B3aUMHOE PACHOJOXKEHHE MPSAMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh HOHATUSIMU: JBYI'PAHHBIA yTOJ, TPaHU JABYTPAaHHOTO Yrija,
pedpo IBYrpaHHOIrO yria, JUHEWHBIN yroj JBYTPaHHOIO yria, IpaiaycHas
Mepa JIBYTpaHHOTO yria

OnepupoBaTh MOHSATUAMH: MHOTOIPAHHUK, BBINYKJIBIA W HEBBIMYKJIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBHJIbHBII MHOTOIPaHHUK

7.7

7.8

7.9

PacriozHaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHMKOB (NMHMpamMuaa, MpU3MA,
OpSMOYTOJIbHBIN Mapasuienenunesn, Kyo)

KnaccupunupoBarb ~ MHOTOTPaHHUKHM,  BbIOMpas ~ OCHOBaHMS  JUIA
KJIacCU(pUKalUU (BBIMYKJIbI€ U HEBBIMYKJIbIE MHOIOTPAaHHUKH, NTPaBUIIbHbBIE
MHOT'OT'PaHHHMKH, IPSMbIE U HAKJIIOHHBIE MTPU3MBbI, TapaJuIeIeUIe/Ibl)

OHGpHpOBaTB MOHATHUAMM: CCKYyIIIasd MIOCKOCTb, CCHCHNEC MHOT'OTPaAHHHUKOB

7.10

7.11

7.12

7.13

OOBACHITD IMPUHIHUIIBI ITOCTPOCHUA CEeUYeHUM MHOTI'OI'paHHUKOB, HUCIIOJIB3YA
MCETO CJICO0B

CTpouTh ceyeHUss MHOTOIPAaHHUKOB METOAOM  CIJIE€JIOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHH3Y

Pematp 3amaun Ha HaXOXKIEHUE TE€OMETPUUYECKUX BEJIMYMH MO OOpasiam
WM aJITOpUTMaM, NPHUMEHSS W3BECTHHIE aAHATUTHYECKHE METOABI TpHU
pelIeHWH  CTaHIAPTHBIX MaTEeMaTHMUeCKUX 3a7a4 Ha  BBIYUCICHUE
PACCTOSIHUN MEXIy ABYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
MJIOCKOCTH, MEKTy CKPEIIMBAIOLIIUMUCS MPSIMBIMU

Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHUECKUX BEJIMYMH IO 00pasuam
WIM alNrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOIbl TpHU
pEIIEHNN CTAaHAAPTHBIX MAaTEMATUUYECKUX 3aJad Ha BBIYHMCIEHHUE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA MPAMBIMHA, MEXKIY NPSIMOA M IUIOCKOCTBIO,
MEXy INIOCKOCTSMH, ABYTPAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (TIpU3Ma,
nupaMua) ¢ MpUMEHEeHUuEM (OpMyJ, BBIYHUCISATH COOTHOIICHHS MEXIY
IUIOHIA/IIMU MTOBEPXHOCTEHN, 00bEMaMU MOTI00HBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTh MNOHATUAMH: CUMMETpPUS B IPOCTPAHCTBE, LEHTP, OChb M
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHH (PUTYPHI




7.16

W3Bnekarh, mnpeoOpa3oBbIBaTE W HWHTEPIPETHPOBATh HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX TEeOMETpUYECKHX (Gurypax, IMpeACTaBICHHYIO Ha
YepTekax U pUCyHKax

7.17

[IpumensTe reomerpuyeckne (aKThl JUIS PELMICHHS CTEPEOMETPUUYECKHX
3a1a4, IPEAIOoJIaraloluX HECKOJIBKO IIAaroB pEIICHUs, €CIU YCIOBUSA
NpUMEHEHHS 33JIaHbl B IBHOH Qopme

7.18

7.19

[IpuMeHATs mpocTEHIIME INPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUYECKHUX 33124
[TpuBOIUTE HpUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAC U
JKU3HM, PACIIO3HABATh MPOSBICHNE 3aKOHOB T'€OMETPUU B UCKYCCTBE

7.20

Kon
NMPoBePsSIeMOro
pe3yabTara

6

[IprMeHATH MOJydYEHHBIE 3HAHMS Ha NPAKTUKE: aHAIMU3UPOBATH pEabHBIC
CUTyallMu U IPUMEHATh U3YUYCHHBIC MOHATHUS B IPOLIECCE IIOUCKA PELICHUS
MaTeMaTHYeCKH C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
CUTyallUM Ha S3bIKE T'€OMETPHUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUH U TEOpeM, almapara aiareopsl,
pemats  MPAaKTUYECKWE  3aJadd,  CBS3aHHbIE C  HAXOXKICHHUEM
r€OMETPUYECKHUX BEJIMYUH

11 KUIACC

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeJIbHON MPOrPaMMBbl CpeiHero o01ero odpa3oBanusi

I'eomerpus

6.1

OnepupoBaTh MOHATHAMM: LUIMHIPUYECKAs MOBEPXHOCTh, 0Opasyrolue
LIWIMHJIPUYECKON TOBEPXHOCTH, IWIMHJIDP, KOHWYECKas MOBEPXHOCTb,
o0pasyrolire KOHMYECKOH NOBEPXHOCTH, KOHYC, ChepruuecKasi IOBEPXHOCTh

6.2

Pacnio3naBatk Tena Bpamenust (IWJIMHIP, KOHYC, cdepa H map)

6.3

OOBSICHATDH CITOCOOBI MOJTyUEHUS TeJl BpallleHus

6.4

KnaccudunmpoBaTs B3aMHOE pacnoiokeHue chephl U MIOCKOCTH

6.5

6.6

OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBaHHME CErMEHTA, BBICOTA
CErMEHTa, IIAapOBOM CIIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO
CJ1051, IAPOBOM CEKTOP

Beruncnate 00BEMBI M TUIOHMIAAM  TIOBEPXHOCTEH Ten  BpallleHus,
TEOMETPUUYECKHX TEJ C MPUMEHEHHEM (POpMYIT

6.7

OnepupoBaTh MOHATHSMH: MHOTOTPAaHHUK, BIHMCAaHHBIH B cdepy u
ONHCAHHBIN OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHHMK WJIHM TEIO
BpalIeHUs

6.8

BBIYUCITATE COOTHOMIEHUS MKy IUIOMAISIMHU TIOBEPXHOCTEH B 00bEMaMu
MOAOOHBIX TEN

6.9

N3ob6paxkaTh u3yuaemble (GUTYpbl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTBIX
00BEMHBIX (QUTYp: BHUI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS Tel
BpalleHUs

6.11

W3Bnekath, HMHTEPHpPETHPOBATH U MpeoOpa3oBbIBaTh HH(POpPMAIHMIO O




6.12

6.13

6.14

6.15

6.16

6.17

6.18
6.19

IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yeprexax U pUCyHKax

[TpuMeHSTh reoMeTpuveckre (GakThl JUIS PEHICHHS CTEPECOMETPHYCCKHX
3a/1a4, TPEANOJIAraloIIUX HECKOIbKO IIIaroB PEIICHUs, €CIU YCIOBUS
PUMEHEHHUS 33JIaHbI B SIBHOW (hopMe

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE  ICHCTBUS CIIOKECHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXKEHUSI BEKTOpa Ha YHUCIIO, OOBSCHATH, KAaKUMU CBOWCTBAMU OHU
o0JrazaroT

[TprMeHSTh NMPaBUIIO HapalICIICIHIIC 1A TIPU CIIOKCHHH BEKTOPOB
OnepupoBarh TOHITHSIMH: JICKAPTOBBI KOOPIAWHATHEI B TPOCTPAHCTBE,
BEKTOpP, MOJIYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA, YTIOJ
MEXJIy BEKTOpPaMH, CKAISIPHOE MPOW3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U
KOMILJTAHAPHBIC BEKTOPBI

HaxomuTh cymMMy BEKTOpPOB M TPOM3BEIICHHE BEKTOpa HA YHUCIO, YIOJ
MEXJy BEKTOpaMH, CKAJISPHOE IMPOU3BEICHUE, PACKIAJBIBATH BEKTOP IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3amaBaTh TUIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT

Pematn HpOCTGﬁHIHG TCOMCTPUYUCCKUEC 3a/la4uu Ha IIPUMCHCHHC BCKTOPHO-
KOOpAUMHATHOTO METOJa

6.20

6.21

6.22

Pemate 3aJa4u Ha JOKa3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIICHUN H
HaXOXKACHUC TCOMCTPHUYCCKUX BCIUMYUH II0 o6pa3uaM WK aJIroOpuTMam,
MMPUMCHAA HU3BECTHBIC METOBbI npu PCUHICHUN CTaHJAPTHBIX
MAaTEMATUYCCKUX 3aJa4

IIpuMeHATh MpoCTEMIIME MPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

HpI/IBOI[I/ITB MMPUMEPBI MATECMATUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpPOAC U
JKM3HH, paCliO3HaBATh NPOABICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBE

6.23

IIpuMeHATh NMOJTy4YEHHBbIE 3HAHWS HA NPAKTHKE: aHAJIU3UPOBATh PEAIbHBIC
CUTYyalluu U MPUMEHATh U3y4YCHHBIC IIOHATUA B IIPOLIECCE MTOMCKA PELICHUS
MaTeMaTHU4ecKu cHOopMyJIUPOBaHHON MPoOIEMbl, MOAEIUPOBATH peabHbIE
CUTyallud Ha A3bIKE T'€OMETPUH, HUCCIIEI0BAaTh IIOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, almnapara aiareopsl,
pemiarb ~ NpPaKkTUYECKUE  3aladd,  CBS3aHHBIE C  HAxXOXJIEHUEM
T€OMETPUYECKHUX BEJTMYUH



Kox
7

7.1

7.2

7.3

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
10 KITACC

IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
['eomeTpus

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsimMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonaTue 06 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJICZICTBUS U3 HUX

B3auMHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE: NEpeceKaroIuecs, napaieabHble
U cKkpemuBarouecs npsMble. [lapamnenbHocTs OpSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE: MapaJljIe/IbHbIE NpPsSIMble B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
OpSIMBIX, MApPAUIEIbHOCTh MPSAMOM M IUIOCKOCTH. YTIJVIBIC COHAIpaBIE€HHBIMU
CTOPOHAMH, YIroJl MEXIy IpPsMBIMU B IpocTpaHCTBe. [lapamienbHOCTh INUIOCKOCTEH:
napajujelibHble IUIOCKOCTH, CBOMCTBAa HapajleNbHbIX IulockocTeil. Ilpocreiimue
IPOCTPAaHCTBEHHBIE (UTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, Mapaiesenune],
HOCTPOCHHUE CEUCHUN

[lepieHAUKYISIPHOCTh MPSAMOM U TUIOCKOCTH: TMEPHEHAMKYISpHbIE TNpSIMbIE B
MMPOCTPAHCTBE, NPAMBIC MAPAJIJICIBHBIC W NCPICHAUKYIAPHBIC K INIOCKOCTH, MMPHU3HAK
NEPIEeHIUKYISIPHOCTUA MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MePHEeHAUKYISIPHON
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YO MEXIY MPSIMOU U TJIOCKOCTHIO, IBYTPAHHBIN
YroJ, TUHEHHBIN yroj IByrpaHHoro yria. [lepneHaukymsp u HaKkJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IUTOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS (GUTYpPHI HA
MI0CKOCTh. [lepreHIuKyasspHOCTh MJIOCKOCTEH: MPHU3HAK MEPHEHIUKYISPHOCTU IBYX
mrockocrteil. Teopema 0 TpEX neprneHIuKyIsipax

7.4

[IoHATHE MHOTOIpaHHMKA, OCHOBHBIE JJEMEHTbl MHOIOTPAaHHUKA, BBIMYKIBIE |
HEBBIIIYKIIbIE MHOIOI'PDAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: n-yroiabHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
IIOJIHAs NTOBEPXHOCTh Ipu3Mbl. [lapamienenumnen, NpsAMOYyTroabHbIN NapajuleaeIunes] u
ero cporcrtBa. [Iupammpa: n-yrosnpHas nupamMuaa, TPaHW W OCHOBAaHHME IMHPAMU/IBI,
OOKOBasi M MOJHAs MOBEPXHOCTb MHUPAMUJbI, NpaBWIbHAs M yCeuEHHas MUpaMUa.
ONeMeHTBl TOpu3Mbl M nupamuabl. lIpaBuibHBIE MHOTOTPAaHHUKH: TOHSTHE
[IPaBUJILHOTO MHOIOTPAHHMKA, IIpaBUJIbHAs IpU3Ma M IPaBWIbHAS MUPAMHUAA,
IpaBWJIbHASA TPEYTOJIbHAS MUPaMUJIa U MPAaBWIbHBIN TeTpasap, kyO. IIpeacrasnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp W ukocayapyrue CeueHus
IIPU3MBI U TUPAMUIbI

7.5

CummeTpHst B IPOCTPAHCTBE: CUMMETPHUSI OTHOCHTEIIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, MapauieleNunenax, IMpaBHIbHBIX
MHOTOIPAaHHHUKAX

7.6

Bbruncnenne 31€MEHTOB MHOTOIPaHHUKOB: pEOpa, aAuaroHanu, yriasl. Iliomans
OOKOBOI OBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA1b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM Mpu3Mbl. [11011a715 G0KOBOM MOBEPXHOCTH H
IIOBEPXHOCTU IMPABWIBHOM IUPAMHUABI, T€OpPEMa O IUIOLIAAM YCEUYEHHOU NHUPAMMIBIL.
[Tonsitue 06 00bpéMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIy IUIOINAASIMU MOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN




Kon
6

11 KIIACC

IIpoBepsieMblii 371eMeHT COAEPKAHUA
I'eomerpus

6.1

6.2

[unmuuapudeckas MOBEPXHOCTh, 00pa3yIONIMe HIUHIPHYECKONW MOBEPXHOCTH, OCh
LMIMHIPUYECKON MOBEepXHOCTH. LlunmMHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
o0pa3yrolas 1 0Cb, IJIOMIa/lb OOKOBOM U MOJTHON NOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yrolue KOHNYECKOW OBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOW MOBepXHOCTU. KOHyC: OCHOBaHWE W BEpUIMHA, 00pa3ylomas U OCh,
I0maas OOKOBOH M TOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: O0Opa3yrolme Hu
BBICOTA, OCHOBaHHUS U OOKOBask MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuaMeTp, IUIOHalb MoBepXHOCTU cheprl. Bzaumuoe
pacnosoxeHue cepsl U IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

cepsl

6.4

N300pakeHne Tes BpalleHus Ha IMJI0CKOCTH. Pa3BépTka mumHapa u KOHyca

6.5

6.6

6.7

6.8

KomOuHnanmu Ten BpameHust 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OIMTMCAHHBIA OKOJIO
cdepsl, chepa, BiucaHHAs B MHOTOIPaHHHK, WIIH TEJIO BPALICHHS

[Tonstue 06 o6béMe. OcHOBHBIE cBOiCTBa 00BEMOB Ten. Teopema 00 00bEME
PSIMOYTOJIBHOTO Mapajiesienunena u cieAacteus u3 He€. O0bEM IUIMHIPA, KOHYCA.
O6béM 11apa ¥ momaab cepsl

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHUS MEX/1Y IUIOLIaIIMUA MIOBEPXHOCTEH,
00bEMaMU MOI00HBIX TeT

CeueHuss mwinHApa (MapajulelbHO M TEPHEHJIUKYJISPHO OCH), CEYEHUs KOHyca
(mapauteTbHOE OCHOBAaHUIO M ITPOXO/ISIIEe Yepe3 BEPIINHY ), CeUeHHs mapa

6.9

6.10

BexkTop Ha miockoctd M B mpoctpaHcTBe. CllOKEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pas3noxeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBwiio nmapamtenenunena. Pemenue 3axad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ACUCTBUH C BEKTOpaMU

[IpsmoyronbHast cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkaisipHOe
IIPOM3BEICHNE BEKTOPOB. BblUMCIEHHE YIVIOB MEXAYy NPSIMBIMH M IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ MTPH PEIICHUN T€OMETPUYECKUX 3a/1a4



IMPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
NMPoBEPSIEMOr0  OCHOBHOI 00pa30BaTe/JbHOI MPOrpaMMbl CPeIHEro 001ero
TpeOOBaHUSA oOpa3oBaHus

Bnagenne MeronaMu J0Ka3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3a/1ay;
yMeHHEe (GOpPMYJIHPOBATH W OINEPHUPOBATH TOHATHSAMH: OIpEACICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, TNPHU3HAK, JIOKA3aTEIbCTBO,
pPaBHOCHIIbHBIC ()OPMYJIMPOBKH; MPUMEHATh UX; YMEHHE (HOPMYJIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIBL30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIUY;
MMPOBOAWTL AOKA3aTCIbHBIC PACCYXKACHUSA MTPHU PCUICHUH 3a1a4, OUCHHUBATDH
1 JIOTHYECKYI0  TPAaBWIBHOCTh  PACCYXJICHUWI; yMEHHE OIEpPHpPOBAThH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOXKCCTBAMMU,
YMEHHE UCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OImrucCaHusd p€ajibHbIX NPOUCCCOB U SIBJIEHUU U Ipu pCUICHUMA 3a1a4, B TOM
YHCJIC U3 IPYTUX yU4EOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHSATHIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 331aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU
pEIIeHUH 33129

YMeHue onepupoBaTh MOHSITUSIMM: HATypalbHOE YHUCIO, LEJIO0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeleM, KOPEHb HaTypaJlbHON CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHI€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOAYJI0, pallMOHAJIbHOE 4YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHbBIX, IENbIX, pPAalUOHAIBHBIX, JIEHCTBUTEIbHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN 001N
JIenuTeNh W HauMeHblllee ofliee KpaTHoe, anroput™ EBkiampa mnpu
pEIIeHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULIHOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHUE BBINIOJHATH BHIUMCIIEHUE 3HAUEHUH U ITpeoOpa3oBaHus
BBIPOKEHHUN CO CTEeNeHsSMU M Jorapudmamu, mpeoOpazoBaHusl APOOHO-
2 palMOHANBHBIX  BBIPAXKEHWUM;  yYMEHHE  ONEepUpPOBaThb  NOHSATHUSMU:
MOCJIEI0BATENbHOCTh, apU(pMeTHUeCKass MpPOTpeccusi, TeoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAas T€OMETpPHUEcKas IpPOrpeccus;
yMEHHE 3a/1aBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCJIE C IOMOUIbIO
PEKYPPEHTHBIX (POpMyYJI; yMEHUE ONEepUpPOBATh MOHATHAMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILJIEKCHBIE 4YHCJAa, MOIYJb W apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuUCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMeTh
NPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOJIUTH MPUMEPHI HCIIOIb30BAHHS KOMIUIEKCHBIX YHCEIN; ONEPHUpPOBAThH
HNOHATHSMM:  MaTpuua 2x2  u  3X3, oOmnpeaenuTeNb  MaTpHIIb,
TEOMETPUYECKHUI CMBICIT OTIPEAETUTEINS

YMeHne omnepupoBaTh MOHATHUSAMH: palHOHAIbHBIE, HpPpalUOHAIbHbBIC,
3 NoKa3aTebHbIC, CTENEHHbIE, JOrapu(pMHUUYECKHe, TPUTOHOMETPHUECKUE
YpaBHEHUsT M HEPaBEHCTBA, MX CHUCTEMBI; YMEHUE ONEpPUPOBATH




HNOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEOOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, PaBHOCHWIBHOCTH
YPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME peEIlaTb YypaBHEHUs,
HEPABEHCTBA M CHCTEMBI C IIOMOLIBIO Pa3JIMYHBIX IPUEMOB; DPEIIATh
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMbl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHs, HEPABEHCTBA, MX CHCTEMbI Ul DPEIICHUS MATEMaTUYECKUX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTel HAYKH U peabHON )KU3HU

YMeHue omnepupoBaTh HOHATHUAMH: (DYHKIUS, 4YETHOCTh (YHKIIHH,
HNEepUOANYHOCTh (YHKIMH, OTPAaHMYCHHOCTh (PYHKIMH, MOHOTOHHOCTH
(byHKIMHU, SKCTpeMyM (QYyHKUIUH, HauOoJbllee M HAMMEHbIIEEe 3HAUYCHUS
(GYHKIMM Ha MPOMEXYTKE, HENpepbIBHAS (QYHKIHS, aCUMIITOTHI rpaduka
dyHKIMU, TIepBas M BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPHUECKUI H
(u3MyecKkuii CMBICT TPOM3BONHOM, IEpBOOOpasHas, ONpeAeIEHHBIN
MHTETpal, YMEHHE HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKIUH; yMEHHUE
BBIYHCIIAT  NPOM3BOAHBIE CYMMBI, TPOM3BEACHUS, YacTHOTO U
KOMITO3UIIUN (YHKIMH, HAXOAWUTh ypaBHEHHE KacaTeNbHOW K rpaduky
(GYHKIMM; YMEHHE HaXOJUTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIUI;
YMEHHE WCIIONb30BaTh MPOU3BOJHYIO JUIS HCCIENOBaHHUA (DYHKITHIA,
HAaXOJUTh HAWOOJbLINE W HAMMEHBIINE 3HAYCHUS (QYHKIUHA; CTPOHUTH
rpadKi MHOTOWJICHOB C HCIIOJB30BAaHHEM amiapara MaTeMaTHYeCKOTo
aHaJM3a; MPUMEHATh TPOU3BOJAHYIO U HAXOXKICHUS HAWIYy4LIEro
pelieHnss B TPUKIAAHBIX, B TOM YHCIE€ COLUAIBHO-YKOHOMHUYECKUX U
¢bu3myeckux 3ajayax; HaXOAUTh IUIOMAAN U 00BEMBI QUTYP C MOMOUIBIO
MHTETpaia; MPHUBOAWTH TPUMEPHl MATEeMaTHYECKOTO MOJCIHPOBAHUS C
NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUIH

YMeHue onepupoBaTh NOHATUAMU: Tpapuk (QyHKIMH, oOpaTHas GYyHKLNS,
KOMIO3UIMS (QYHKIMM, JNUHEWHas QyHKUUS, KBaapaTU4Has (QyHKUHUSA,
paunoHanmbHass (QYHKLUS, CTeNeHHass (YHKLUSA, TPUTOHOMETpUYECKHE
byHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHUE (PYHKIMHU, TOKa3aTeslbHAs W
Jgorapupmuueckas (QyHKIMH; yMEHUE CTPOUTh TpapUKH H3YyYEHHBIX
GyHKIMI,  BBINOJHATH  [peoOpa3oBaHust  rpa@ukoB  (QYHKIUH,
UCMOJIb30BaTh TPa(UKH Uil W3YYEHHUS MPOLIECCOB M 3aBUCHUMOCTEH, NMpHU
pelieHnn 3a7ad U3 JPYruxX Y4eOHBIX MpPeIMEeTOB U 3a7ady M3 peajibHOU
KU3HHM; BBIpaXaThb (OpMyJaMH 3aBHCHUMOCTH MEXIy BEIWYMHAMUY;
MCIIOJIb30BaTh CBOMCTBA U rpaduku (YHKIMHA JUIsl pelieHus ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN
MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHCTEM

YMeHue pemarb TEKCTOBBIE 3aJauyd Pa3HbBIX THUIOB (B TOM YHUCIE Ha
MIPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJOTH, 33/1a4l M3 00JacTH yNpaBJICHUs JTUYHBIMU U CEMEMHBIMU
(¢buHaHCaAMM); COCTABIISITh BBIPAXKEHMSI, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJa4d, HCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJbTAaTOB;, YMEHHE MOJIEIHPOBATh
peasibHblE CUTyallud Ha S3bIKE MAaTEMAaTUKH; COCTaBIATh BBIPAKECHHUS,
YPaBHEHHsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 3a/1a4M, HCCIEI0BATh
MOCTPOCHHBIE ~ MOJIEIM C  HWCIHOJB30BAaHHMEM  ammapara  aireopsl,
MHTEPIPETUPOBATH MOJTYYCHHBIN PE3yIbTaT

YMeHHne onepupoBaTh MOHATHSAMH: CpelHee apu(MeTHuyecKoe, MeauaHa,
HauOoJbIlIee U HAUMEHBIIIEEe 3HAUCHUS, pa3Max, JUCIEPCHUs, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHUE H3BJEKaTh, UHTEPIPETHUPOBATH
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uHpOpMaLKIO, PEJCTABICHHYIO B TabiMIax, HAa AUarpammax, rpadukax,
OTPaXKAIOLIYI0 CBOWCTBA PEaJbHBIX HMPOLIECCOB M SBICHHIA; MPEICTABIATH
uHPOpMALIMIO C TOMOIIBIO TabMUI] W JAMarpamMM; HCCIIEIO0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHUCIE C MPUMEHEHHEM TIpapHuecKuX
METO/OB M AJIEKTPOHHBIX CPECTB; rpa)MuecKu MCCIeI0BaTh COBMECTHBIE
HaOJIIOICHNS C TOMOIIBIO JMarpaMM PacCEeMBaHUs M JTMHEHHONW perpeccuu

YMeHue omnepupoBaTh MOHATHUSAMH: CIYyYalHBIM OMNBIT M CIy4ailHOE
CcOOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; YMEHHUE BBIYHCISATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaduyecKuX METOJ0B; MPUMEHSTh
(GOpMyJIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy MOIHON
BeposTHOCTH, hopmyiry beprymim, komOuHaTopHBIe (AKTBI U (POPMYJIBI;
OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI; yMCHHE OIEPUPOBATH
MOHATUSIMM:  CIy4ailHas BeJIMYMHA, paCHpeesieHne BEpOSTHOCTEH,
MaTEeMaTHYECKOe OXHJaHWEe, JUCIEPCHS W CTaHJAPTHOE OTKJIOHEHUE
CIy4ailHOH  BeNMYMHBI, (YHKIMU pacrupefeNeHuss U  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAIBHOTO pacIpeelieH!i; yMEeHne
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpENEICHUN Ui pEIIeHus 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOIBI BEIOOPOYHBIX
WCCJICIOBAaHHUM; YMEHHUE NPUBOJUTH TMPUMEPHl NPOSBICHUS 3aKOHA
OONBINIUX 4YHUCENl B TPHUPOAHBIX W OOIIECTBEHHBIX SIBICHUSX; YMEHUE
OMEepUPOBATh TMOHATUSMU: COYETAHUE, MEPECTAHOBKA, YHCIO COYETAHUU,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOHMHATOpHBIE (DAKTBl U PACCYXKIACHHsS AJI PEIIeHUs 3ajad; OllEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABIATh BEPOSTHOCTHYIO MOJETHh U
WHTEPIPETHPOBATH MOJTYYCHHBIN pe3yabTaT

YMeHHe omnepupoBarb IOHATHUAMHU: TOYKA, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yIJia, IJIOCKUN YroJl, IBYIPaHHBIN
yroj, TpEXIPaHHbIA YIrojl, CKPELIUBAIOIIKUEC IPSIMbIE, I1apalIeIbHOCTh U
NEPNCHAUKYJISIPHOCTE IPAMBIX H HJ'IOCKOCTGIZ, Yroia MeEXAay IIpsIMBIMU,
Yroia Mexay MpsAMOM U IUIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSAMH,
pacCTOsIHUE OT TOYKM 1O IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOSIHUE MEXIYy IIJIOCKOCTSMH; YMEHHME HUCIIOJIb30BaTh IPHU PELICHUU
3aaa4 U3YYCHHBIC (baKTI)I U TCOPEMBI INIAHUMETPUH,; YMCHUC OLICHUBATH
pasMepsl OOBEKTOB OKPY’KAIOIIET0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pEIIaTbhb
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0, mMapajenenumnesn, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MbI, KOHyca, UWIMHIApa, O0bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlefienuIeaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHYyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMs] KOHyca M LMIMHAPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromascss cgeppl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHUE
MHOTOTpaHHHKa, U300pakaTb MHOTOT'PAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BPALLEHUS, UX CEUCHMsI, B TOM UYHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
(bopMyIMpOBaTh ONPEAEICHHS U3y4aeMbIX (UTyp, BBIABUraTh TUIIOTE3bI O
CBOWCTBaX M IMpH3HAKaX T€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH HWIIH




OlpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
pasIMYHBIM MPU3HAKaM, BBIIOJIHATh HEOOXOAUMBIE JIONOJIHUTEIIbHBIE
IIOCTPOEHUS
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YMeHue onepupoBaTh MOHATHUSIMH: JBIDKEHHE B INPOCTPAHCTBE,
napajieNIbHbli MepeHOC, CUMMETPHsI Ha IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MOM00US, TONOOHBIE QUTYPHI; YMEHUE
pacrio3HaBaTh PaBHbIE M IO0J00HBIE (QUIYphl, B TOM 4YMCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPUUYECKIE OTHOILICHHS MPU
peLIeHUH 3aJay; HaXOAUTh TEOMETPUYECKHE BEIMYUHBI (JUIMHA, YIOJI,
Iomaab, 00bEM) IpU PEHICHUH 33/1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB U
U3 pealbHOM KM3HM; YMEHHME BBIUHCIIATH I'€OMETPUYECKUE BEIUYMHBI
(nuHaA, yroiy, ImIOMIAAb, OOBEM, IUIOIIA[bL I[OBEPXHOCTH), MCIIONb3YS
U3y4eHHble (OPMYJbI M METOJbl, B TOM YHUCIE: IUJIOMIAAb HMOBEPXHOCTU
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, IUIomaas chepsl; 00bEM Kyoa,
IpPSMOYTOJBHOIO MapajuieNienumesia, MNUPaMUAbL, MPU3MBL, MIMHIPA,
KOHYCa, [l1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprUpOBaTh MNOHATUAMU: MPAMOYTOJIbHASA CUCTCMa KOOPAWHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, Pa3JIOKCHHWE BEKTopa Mo 0Oaswucy,
CKaISIpHOE TPOU3BEJCHHE, BEKTOPHOE IPOM3BEICHHUE, YO MEKIY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaThb BCKTOpHLII;'I u KOOpI[HHaTHI:IfI METO/
JUTSL PEUICHUSI TEOMETPHUYECKUX 3a]au M 3a]1a4 APYTUX YUEOHBIX MPEIMETOB

YMeHue BoIOUpaTh MOAXOIAIINN METO JUIS PELIeHHs 3a/1aui; TOHUMaHue
3HAYUMOCTH MAaTE€MaTUKH B HW3YUYEHUU TMPUPOJIHBIX U OOIIECTBEHHBIX
MPOLECCOB U SIBJICHUM; YMEHHE paCIO3HABAaTh IIPOSIBIICHUE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHl MaTEMaTUYECKUX
OTKPBITUHA POCCUKMCKON U MUPOBOM MATEMATUUYECKON HAYKU




INEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 Yucia v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH LHEIbIX YHCEel
12 Panmonaneubie  uncina. OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, TMPOLICHTHI,
) OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH
13 Apudmernaeckuit KOpeHb HaTypaJbHOW cTeneHu. JlelicTBus ¢ apudMeTHUYESCKUMHU
KOPHSIMH HATypaJIbHOU CTCTICHH
14 Crenens ¢ 1enbiM nokaszaresieM. CTeneHb ¢ pallMOHaIbHBIM TToKazareneM. CBOMCTBa
CTETeHH
15 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHIE€HC YHCIOBOTO apTyMEHTa
1.6 Jlorapudm uncna. [lecaTndynbple U HaTypajIbHbIE JOTapUPMBbI
JeiicTButenpHble 4ucna. ApupMETHUECKHE ONepaluud C JACHCTBUTEIbHBIMU
1.7 guciamu. [IpubnmxEHHbIC BRIYUCICHUS, TPAaBUIIa OKPYTICHUS, TPUKUIKA U OI[CHKA
pe3ylibTaTa BRIYUCICHUN
1.8 [IpeoOpa3zoBanHue BhIpaXKEHUN
1.9 KommiekcHbie uncna
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 [{enbie u IPOOHO-pALIMOHANBHBIE YPABHEHHS
2.2 HppauroHaibHble YpaBHEHUS
2.3 TpuroHOMETpHUYECKUE YPAaBHEHUS
24 [Toka3arenbHble U TorapupMUUYECKUE YpaBHEHHS
2.5 [lenbie u 1poOHO-paIIIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEPaBEHCTBA
2.7 [TokazarenbHble U JIorapupMuUIecKie HEpaBEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Matpuia cucTemMsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 OyHKIHH U TpaduKh
31 Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkumuu. B3aummuo oOpaTHBIE
) bynkumn. Yérapie n HeuéTHBIC QyHKIMU. [leproanyeckue GyHKITUN
OO6nacte ompeneneHUss W MHOXKECTBO 3HaueHwid (ynHkumu. Hymu ¢dyHKIMU.
39 [TpoMeXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl ¥ MUHUMYMBI (yHKIMUA. Hambonbiiee u HanMeHbIllee 3HAUYCHUE
(GYHKIIUN Ha IPOMEKYTKE
33 CreneHHas (yHKOHMS C HaTypajdbHBIM M IIeNbIM IOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOPHS 1-0U CTENEHU
3.4 Tpuronomerpuyeckue QyHKIINH, UX CBOWCTBA U TpaduKu
3.5 [TokaszarenbHas u norapudmudeckas GyHKIMH, UX CBOMCTBA U rpaduKu
3.6 Touku paspeiBa. AcuMmnTorel rpadukoB ¢yskuuid. CpoiictBa  (QyHKIUH,




HEIPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBateabHOCTH, CIOCOOBI 33aHUS IOCIEI0BATEIbHOCTEH
3.8 Apudmernueckast 1 reoMmeTpuueckast nporpeccui. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana maTtemaTnyeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIE FMeMEHTAPHBIX (DYHKITHIA
[IpumeHeHre NPOU3BOAHONM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 3KCTpeMyMbl. Haxoxnenue HanOoJbIIero ¥ HAaMMEHbBINEro 3HaYeHUs (YHKLIUU Ha
OTpE3Ke
43 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXxecTBO, orepaluu HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbI€ ¥ TUIOCKOCTH B POCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena ¥ NOBEPXHOCTH BpaLCHUS
7.5 KoopauHatsl 1 BEKTOPHI







