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MHNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3YyYEHUs AMCLUILINH
€CTECTBEHHO-HAYYHOW HAINpaBJIEHHOCTH W MPEIMETOB T'yMaHUTApHOIO IHUKIIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyIarOIIUMUCS
NOHATUMHBIX OCHOB TI'E€OMETPHMM, IPHU JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPrarb T'MIIOTE3bl HENOCPEICTBEHHO HCIOJIB3YIOTCS IpU
pELICHUH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lenas ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpush» Ha yriyOin€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs PU U3YyYEHUN
reOMETPUU uYepe3 0OecreueHUe BO3MOKHOCTU MPUOOPETEHUS M UCIOJIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUN(PUUHBIX T€OMETPHH,
Y HEOOXOUMBIX JJIs1 YCHEIIHOro MPOodecCHuOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHpIMH 3aZauaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIMpPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSI:

pacHIMpeHre MpeACTaBiIeHUsI 0 TEOMETPUM KaK 4acTH MUPOBOM KYJIbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dopMupOBaHUE TMPENCTaBICHUS O IMPOCTPAHCTBEHHBIX (QUrypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH U H3y4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHUE MOHATUIHOIO ariapara o pa3aeiry
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpOBaHHE  yYMEHHMS  BJAJE€Th  OCHOBHBIMM  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapPTHBIE CIIOCOOBI pEIICHUs 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HaBaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaThH TE€OMETPUYECKHUE
MOJEIIH;

(dbopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, POpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAaMHU J0Ka3aTebCTB M aJTOPUTMOB
pELICHMS], YMEHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B XO/1€
pELICHHUs] CTEPEOMETPUUYECKHX 3aJa4 M 337ad C IMPAKTHYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH
00OCHOBaHMHU MaTEMATUUYECKUX YTBEPHKIEHUHN U POJIM AKCHOMATUKHU B IIPOBECHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPLICHCTBOBAHHWE HWHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEIILHON aKTUBHOCTH, MCCIICOBATEIHCKUAX
YMEHUM, KpUTUUHOCTU MBIIUIEHUS, UHTEPECA K U3YUEHHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PAClO3HABATHb IMPOSBICHUS T'€OMETPUYECKUX MOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalbHBIX >KMU3HEHHBIX CUTYALMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEM,
MOJEIUPOBAHUSI PEANBHBIX CUTYyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
MHTEPIIPETALNH OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 knmaccax sBmstorcs: «lIpsAmble W IUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEpP)KATEJIbHBIM JIMHUAM Y4e€OHOro Kypca, a
(dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpeienserci He  TOJbKO 110
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil padodeit
POrpamMMbl, paclpeleaEHHbIM MO TojJaM OOy4YeHHs, CTPYKTYpUPOBAHO TAaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpaliaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHUAMM U HABBIKAMU MTOCJIEIOBATEIBHO U ITOCTYNATENBHO, C
COOJII0/ICHHEM TPUHIUIIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIKOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYaIOUXCs, pACILIUPSAS U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4EHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus s guddepeHnmanuu  O0ydeHHs,  MMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMm, oOOecneyuTh yriayOnaéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuértom BbIOOpa Oyaymied mpodeccuu, obecreurBas MPEEeMCTBEHHOCTb MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusydenue ydeObHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJII0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakm CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockocth. [lapamiensHoe W LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajyIeNIbHOIO MpOoeKTUpoBaHus. WM3o00paxeHue
¢Guryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIIEIbHBIE W IEPIEHAUKYJISPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSMOH J10 MIIOCKOCTH, MPOEKLMs (PUTYphI HA IMIIOCKOCTh. [leprenauKynspHOCTh
IUIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'DaHHbIE YIJIbI.
CBolicTBa INTOCKUX YIJIOB MHOIOTpaHHOro yriia. CBOMCTBA IUNIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTrOJIbHBIN MMApaUIENIENUIIE] U €ro cBoicTBa. Kparyaiimme
NyTH Ha MOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpoctpaHcTBeHHas
teopeMma [Iudaropa. [lupamuna: n-yronbpHasi nupamujia, NpaBuIbHAs U yCEUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH TMPaBUIBLHON MHPAMUIBI.
[IpaBriIbHBIE MHOTOIDAHHUKH: NPABUIIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U PABUIIBHBIN TeTpadp, KyO. [lpencraBienue
O NMPAaBUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Beruucienne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIA/{b OCHOBAHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON npu3Msl. [ iomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApHbIC, COHANPABJICHHBIE W  IIPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKCHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATe KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEJIECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass IOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue cepsl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3sépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TPHU3MBI, MWIMHJpa, TUPaMHUIbl 1 KoHyca. O0BEM Iapa u mapoBOTO
CerMEHTa.

KoMOuHanuyn Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BnmcanHas B
MUINHAP, OMHMCAaHHAs OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaIeHUsI.



[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chephl U e€¢ JacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TPOXOJAIIME YEPE3 BEPIIUHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYILIEH ITOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. [IpsAMoyronpHas cucrema
KoopauHaT B mnpocTtpa”cTBe. KoopaunaTel BekTopa. PasnoikeHune BeKTOpa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEHHS B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OtoOpakeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauiebHBIM IMEPEeHoC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYI IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IEHHOCTEH pOCCHUUCKOr0 Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIieKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

cOPMHPOBAHHOCTh, YMEHHS TPHUMEHSATh MAaTeMAaTHUYECKHEe 3HAHUSA B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBO€E BOCIUTAHME:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanr30BBIBATH COOCTBEHHBIC KU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIPABICHHOCTH;

7) 3K0JI0THYeCKOEe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHEHHE MATeMATHYCeCKUX 3HAHWM [JIs pelieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOMN MTPAKTUKH, TOHUMAaHUE MaTeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATebHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL IMBWIN3AINK, OBJIAJCHUE SI3bIKOM MaTEMaTUKH U MaTeMaTHU4eCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH MTPOCKTHYIO
Y UCCJICIOBATEILCKYIO IEATSILHOCTh MHANBUAYATLHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSTHUW, OTHOIICHUN  MEXIy MOHATUSAMH, (POpMyIUpPOBATH
OTpeIeSICHUs TIOHSITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUuPUKaIiy,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U MOPEeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W IPOTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKECHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pelieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB pPEIlIEHUs, BEIOUpPATh HauboJee MOIXOIAIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaenoBare/ibCKue 1edCTBUSA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpOoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHYECKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOllecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:

BBISBJIATH JeUUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IpEICTaBICHNUS;

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

OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUS INIO XOJIy pEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAEMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
peleHnsl, COINOCTABIIATh CBOU CYXACHUA C CYXICHUAMHU APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISTh ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BRIOUpATh CIIOCOO pelIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apTyMEHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUSIM, OOBSICHATh MPUUYUHBI
JOCTHKEHUSI WIIM HEJIOCTHKEHUST PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAaHJAHOW U UHIUBUIYATHHOU
paboThl MpU peHIeHUd YYEOHBIX 3a7ay, MPUHUMATH I1€JIb COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BU/JIBI pabOT, IOTOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yabTaT paboThl, 00001aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paldoThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHSATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JEUCTBHS C APYTUMHU YI€HAMU KOMaH/bl, OIEHUBATh KA4€CTBO CBOErO BKJIAJa
B OOmUHA TPOAYKT TO KPUTEPHUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX TPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATh B3aUMHOE PACIOJIOKCHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B MPOCTPAHCTBE, MEXIy HNPsIMOM U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TpH3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PAaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJIaMH, BBIMOIHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAUM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOIIECHUWA U
HAXO0XJICHNE TeOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pellIeHnH MaTeMaTHMYeCKHUX 3a7ad MOBBILIEHHOINO U BBICOKOTO YpPOBHS
CJIOKHOCTH;

e IMPUMEHATH NPOCTEHIIMEe NpPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATHh TOJYYCHHBIC 3HAHWA Ha TMPAKTUKE: CpPaBHUBATh U
aHAJIM3UPOBATh peajbHBIC CUTYAIlMH, MPUMEHSATh U3YUYCHHBIC TIOHATHS B
mpolecce IMOMCKA  pelieHuss MaTeMaTU4yecku  CcOopMyJIHpOBAHHOM
npo6sieMbl, MOJEIMPOBaTh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCHOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara ajreOpbl, pemiarb MpPakKTUYECKHE 3aJauu,
CBSI3aHHBIE C HAXO0X/EHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEICTABICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiacca oOyyaronuiicss HAy4uTCs:



CBOOOJIHO OMNEPUPOBATh MOHATHUSIMHU, CBSI3aHHBIMU C IUJIUHIPUYECKOU,
KOHUYECKOW U c(heprudeckorl TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTYYEHUS,;

OIepUPOBATh MOHATUIAMHU, CBSI3aHHBIMH C TEJIAMH BpPAICHUS: IIMJIMHIIPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, cdepa W map) u
OOBSCHATH CIIOCOOBI TIOJTYICHUS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PaCIoiokKeHue chephl U MII0CKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BPAIllCHMUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSMH, CBA3AHHBIMU C KOMOWHALMSMU TEl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTI00HBIX TET;

n300pakaTh u3y4aembie (UTYPHI, BBHIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATHL HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUYECKUE 3314l Ha BEIYUCIICHUE YTJIOB MEXAY PSIMBIMU U
MJIOCKOCTSAMHU, BEIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWIKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUM;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJl BpaIlCHUS MPHU
MMapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUCHHs KOHYyca (TapajielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIMHY ), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CIIE0B, METOA
BHYTPEHHETO POESKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHATh TeOMETpUUYecKre (HaKThl IJIST PEIICHHUS CTEPEOMETPUICCKUX
3a/la4y, MPEANOJaraloliuX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBHUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHHN H
HaX0JICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalluHd, MPUMEHSATHh H3YyUYECHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBA B TMpPOIECCE IMOUCKA PEIICHUS MaTeMaTUYECKU
chopMyIHPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyalluud Ha
A3bIKE TEOMETPUH, UCCIEA0BATh OCTPOEHHBIE MOJIENU C UCIIOIb30BAHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXICHUEM T'E€OMETPUUYECKUX
BEJINYUH,;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX A3Tamax Pa3BUTHUS TEOMETPUHM Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3aumHoOe pacrosnoxeHue npsiMbix B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VYTIIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
7 BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEeMaTH3alus 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

OcHOBHbIE TIpaBUIIa
1300pakeHMs Ha pUCYHKE
IUIOCKOCTH, NapajuleIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka

[TonsiTHS cTepeoMeTpHH: TOUKA,
npsimMasi, II0CKOCTh,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHMs Ha
PHUCYHKE IJIOCKOCTH,
napaiyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHHS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/FOMGVRWHE

https://m.edsoo.ru/SECB310PZ

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, NEPECEKArOIIUECS
npsMasi U MIOCKOCTh;
MTOJIYITPOCTPAHCTBO

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, NEPECEKAFOITUECS
npsMas U MI0CKOCTh;
MTOJIYITPOCTPAHCTBO
MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINX

https://m.edsoo.ru/T2NNAUSWK

https://m.edsoo.ru/7KZVSHHVO

https://m.edsoo.ru/AHGUTWH2F




MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIIUX 00HEKTOB

AKCHOMBI CTEPEOMETPUHN U
NIepBbIE CIEACTBUS U3 HUX

https://m.edsoo.ru/SSUACES2Y

https://m.edsoo.ru/IDKRA603N

10

AKCHOMBI CTEPEOMETPHUHU U
IIEPBBIE CIECICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
HIepBBIC CIECTBUS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX U
IJIOCKOCTEN B IMTPOCTPAHCTBE.
O0603HaueHus NPSAMbIX U
IIJIOCKOCTEN

N3ob6paxenue cedeHuit
MUpaMH/JIbl, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pébpa. Uzobpaxenue
nepeceyeHus MoJyYeHHBIX
mIockocTeil. PackpamuBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

https://m.edsoo.ru/ZIP3R7L.0Q2

https://m.edsoo.ru/AQXIXEDYR

https://m.edsoo.ru/EVUE9AZ7]

11

N3o0pakenune ceueHnit
MUpaMHJIbl, Ky0a U IPU3MBIL,
KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. N3o0pakenue
MEPECeUCHUS MOTYUYCHHBIX

https://m.edsoo.ru/XTIVCSWB2
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IIockocteil. PackpammBanue
IMOCTPOEHHBIX CEUECHUI
pa3HBIMU LIBETAMHU

N3o0pakeHune ceueHuit
MUpPaMUJIbl, KyOa U MIPU3MBI,
KOTOPBIE MPOXOIST Yepe3 uxX
pEbpa. N3o0pakenue
NepeceueHus MOITyICHHBIX
IJI0CKOCTEN. PackpammBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMU IIBETaAMU

https://m.edsoo.ru/0SLAY6GMF

13

14

N3o0paxenue cedcHMit
MUpPaMU/IbI, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pEdpa. N3o0pakenue
IepeceyeHus MOTyYEHHBIX
mIockocTeil. PackpammBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

Merton cnenoB st TOCTPOCHUS
CEeUeHU !

https://m.edsoo.ru/EKWHLAWS84

https://m.edsoo.ru/1JOON3100

15

Mertoa cneqoB AJist MOCTPOEHUS
ceueHuii. CBoiicTBa
MepeceYeHn ! NPSIMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Meroa cnefoB asisi MOCTPOEHUS
ceueHuii. CBoiicTBa
MepeceYeHU ! NPSIMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/SN3SSUSEQ
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[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aIUCh
I1ar0B MOCTPOCHUS

https://m.edsoo.ru/HFW637QDR

18

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEkKEH U 3aIHCh
II1arOB TOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoeHue ceuenuii B
nupamuze, Kyoe o Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIHCh
I1arOB MOCTPOCHUS

https://m.edsoo.ru/J1AQJNZCX

20

[Toctpoenue ceueHuii B
nupamuze, Kyoe no Tpém
ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEH 1 3aIHCh
II1arOB TTOCTPOCHHS

https://m.edsoo.ru/XJEZARSTO

21

22

[ToBTOpEHNE MIAaHUMETPUU:
Teopema 0 MPONOPLUHOHATBHBIX
orpeskax. [lomooue
TPEYTOJIBHUKOB

[ToBTOpEHME INIAHUMETPUU:
Teopema Menenas. Pacuets! B
CEYECHMIX HAa BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJIJAHUMETPUU U CTEPEOMETPUH

https://m.edsoo.ru/L3FYZIL9LR

https://m.edsoo.ru/TP9F3DVV1




23

24

25

KontponsHas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

B3aumHoe pacnonoxenue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroniyecs npsiMele.
[Ipu3Haku CKpenuBarOmUXCs
npsaMbIX. [TapamiensHbie
IIPSIMBIE B IPOCTPAHCTBE

Teopema o cyniecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOU
IapaJuIeIbHON TaHHOU IIPSIMOM,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILEH
Ha JaHHOU npsAMou. Jlemma o
NIEPECEYEHUH MTapaJIIENbHbIX
MPSIMBIX TIOCKOCTBEO

https://m.edsoo.ru/EBLE09SZ1

https://m.edsoo.ru/TYO9QBHKY

https://m.edsoo.ru/CYUQMU9K9

26

[TapamienbHOCTB TPEX MPSIMBIX.
Teopema 0 TpEX mapamieabHbIX
npsMbIX. Teopema o
CKPEINBAIOIINXCS MPSMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHoOE
npoekTupoBanue. OCHOBHBIE
CBOICTBA MapajuIeIbHOTO
MPOCKTUPOBAHUS.
N3o6paxkenune pasHbIx Guryp B
napajuieIbHON NPOEKINH

https://m.edsoo.ru/03GR50WZV

28

enTpanpHas npoekuus. Yroiu
C COHANPaBJIEHHBIMU

https://m.edsoo.ru/Z5FPA6SHI




29

30

31

32

33

CTOPOHaMU. YTOII MEXIY
MPSIMBIMU

3aayn Ha JOKA3aTEeNbCTBO U
UCCIIeIOBaHKE, CBA3aHHbIE C
PacrooKEHUEM MPSMBIX B
MIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipusnak
[1apaJUIEIIbHOCTH MIPSIMON U
mockocTH. CBOMCTBA
[IapaJUIEIbHOCTH NPSIMOU U
IIJIOCKOCTH

I'eomerpuueckue 3aaun Ha
BBIUHCIICHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C NAPAJIJICIIBHOCTHIO
MPSIMBIX Y INIOCKOCTEN B
MIPOCTPAHCTBE

[TocTtpoenue ceuenus,
MIPOXOAAIIETO Yepe3 JaHHYIO
MPSMYIO Ha 4YEPTEXKE U
MapaJJIENBHOIO IPYTOr
npsMoi. Pacdy€r oTHOImEHM I

[MapannensHas TpOEKIIUS,
MIPUMEHEHHE I TOCTPOCHUS
ceueHHi Kyda u
napautenenumnena. CBoncTa
napajuieNienumne/1a U IpU3Mbl

https://m.edsoo.ru/7W31COFG6

https://m.edsoo.ru/N18CUOQO03L

https://m.edsoo.ru/2DD9X2MQ3

https://m.edsoo.ru/1PO6R5839

https://m.eds00.ru/930T7FLSK
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35

36

37

[TapamiensHbIE TUIOCKOCTH.
[Ipu3Haku napaieabHOCTH
JIBYX TIJIOCKOCTEU

Teopema o mapaieIbHOCTH U
€IMHCTBEHHOCTH MJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAaHHON
IIOCKOCTH U CICACTBHS U3 HEE

CBoiicTBa napamiebHbIX
IJIOCKOCTEM: 0 MapauieIbHOCTU
MPSAMBIX IIEpECEeYEHUs TPU
MepeceYeHU  ABYX
NapajuleIbHbIX IUIOCKOCTEN
TpeTben

CBoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 oTpe3kax
MapajuIebHBIX MPSIMBIX,
3aKITIOYEHHBIX MEXITY
MapajuIeTbHBIMU TIOCKOCTSAMMU;
0 IepeceYeHny IpsIMOi ¢
IBYMs IapajuieabHbIMU
TUIOCKOCTSIMU

https://m.edsoo.ru/QFUJAHV 88

https://m.edsoo.ru/2WG4W4XNO

https://m.edsoo.ru/3KIKV3ROG

https://m.edsoo.ru/QLA4PYRAT

38

39

40

[ToBTOpEeHue: Teopema
[Tugaropa Ha miaockocTu
IloBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1
IIPSIMOYTOJIBHOTO
napajuleJenuneaa

https://m.edsoo.ru/9VJZIWC6J

https://m.edsoo.ru/Z6FNNNT5D

https://m.edsoo.ru/HYNIQ7850
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42

43

44

45

Brruucnienue JUiMH OTPE3KOB B
KyOe U IPSIMOYTOJIbBHOM
napaiesienumne e

[TeprieHAMKYASAPHOCTH MPSIMOiL
u ockocTH. [Ipusnak
MEPIEeHIUKYIAPHOCTH PSIMON
Y TJIOCKOCTH

[lepneHIUKYISIPHOCTD MPSMO
u ockocTH. [Ipu3nak
MEPIEeHIUKYIIPHOCTH PSIMON
U TUIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH TIPSIMO,
MIPOXOJIAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K
IUIOCKOCTH

IInockoctu u
MepHEHUKYISIPHbIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

https://m.edsoo.ru/FZBZVPOEC

https://m.edsoo.ru/ISEFSHOGG3

https://m.edsoo.ru/K38BG3IZH

https://m.edsoo.ru/WF3MTS4ES

https://m.edsoo0.ru/OKTGKHNSI

46

Ilnockoctu n
MEepHEHUKYISIPHBIE UM
MpsIMbIE B MHOTOT'PAaHHHUKAX

https://m.edsoo.ru/S1VOAWIW3

47

[lepneHuKysp ¥ HAKJIOHHAS.
[Toctpoenue nepneHauKyIsApa
U3 TOYKHU HA IPAMYIO

https://m.edsoo.ru/KIP9L.4ZCX

48

[lepneHuKyIsIp ¥ HAKJIOHHAS.
[TocTpoenue nepneHauKyIspa
U3 TOYKHU HA IPSAMYIO

https://m.edsoo.ru/2ITUD45PR




49

50

51

Teopema o Tpéx
MEPIeHIUKYIIApax (mpsimMas u
oOparHasi)

Teopema o Tpéx
MepHeHIuKyapax (mpsmas u
oOpaTHas)

Yron mexny
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

https://m.edsoo.ru/CNE1PAIUS

https://m.edsoo.ru/IPCG564WN

https://m.edsoo.ru/K4EHQ3E9E

52

[Touck nepreHIMKyIApHBIX
Hp?[MI:IX C IIOMOIIIBHO
HepHGHIII/IKYJISIpHI)IX
MIOCKOCTEH

https://m.edsoo.ru/EBY VPSMSI

53

54

55

56

OproronanbHoe
MIPOEKTHPOBAHNE

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHOMN
MUPaMUIbI C TOMOILBIO
OpPTOTOHAJILHOMN MPOEKIINH

ITocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHOMN
MUPaMUIbI C TOMOILBIO
OPTOrOHAJILHOW MPOEKINU

CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO IUIOCKOCTH.
[InmockocTu cummeTpuil B
MHOT'OTPaHHUKAX

https://m.edsoo.ru/GP0ZX8VHE

https://m.edsoo.ru/FSZMOAI1AE

https://m.edsoo.ru/TSO0FUDOQOJ

https://m.edsoo.ru/N77K7ZM8K




57

58

59

[Ipu3Hak nepneHuKyJIIpHOCTH
IIPSIMOM M TUIOCKOCTH KakK
CJIEICTBHE CUMMETPUU

[IpaBuiibHBIE MHOTOTPaHHUKH.
Pacuét paccTosinuii OT TOUKH
710 TIOCKOCTH

HpaBI/IJ'IBHBIe MHOTI'OIpaHHUKH.

Pacué€t paccTosiHuid OT TOUKH
710 TNIOCKOCTHU

https://m.edsoo.ru/LIE703U3V

https://m.edsoo.ru/Z9E166HHZ

https://m.edsoo.ru/TJISUOWZTH

60

Crioco0sbl OIyCTUTh
MEPIEHIUKYJIAPBL: CHMMETpPUS,
CABUTI TOYKH I10 apAJLIEIbHOU
NpAMOit

https://m.edsoo.ru/DHFUCBWO6

61

62

63

64

CaBur no HenapauienbHON
MIPSIMOM, U3MEHEHHE
paccTosHuI

KontponbHas pabora
"B3aumHO€ pacmnosioxkeHne
MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

IloBTOpEHME: Yron Mexay
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B
MIPOM3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB
IloBTOpEHME: Yyron Mexay
CKPELIMBAIOIUMHUCS MPSIMBIMH
B [IPOCTPAHCTBE

https://m.edso0o.ru/9OANVFE9E

https://m.edsoo.ru/JW5UZNNS8J

https://m.edsoo.ru/SKO9RHWDFQ

https://m.edsoo.ru/WBREU9US7




65

66

67

I'eomeTpruueckue MeToabI
BBIYMCIICHUS YIJIa MEXKY
IIPSIMBIMU B MHOTOI'PAHHHUKAX

JByrpanubiii yroia. CBOMCTBO
JIMHEMHBIX YIJIOB IByTPAHHOTO
yria

[lepnenqukynsapHsie
IockocTH. CBOMCTBA B3aUMHO
MEepHEHIUKYISIPHBIX
IUIOCKOCTEH

https://m.edsoo.ru/3U40237CK

https://m.edsoo.ru/SH4CYFABO

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMOKU
[epeceyeHus JIByX IIOCKOCTEH
HEepPIEHANKYIISPHBIX TPEThE
IJIOCKOCTH

https://m.edsoo.ru/FYSTMQ43F

69

[IpssMOyTONBHBIN
napajuieJienumnen; Kyo;
WU3MEPEHMS], CBOMCTBA
MPSIMOYTOJIBHOTO
napajuienenumnena

https://m.edsoo.ru/K99DBNDAW

70

Teopema o nMaroHau
MPSIMOYTOJIBHOTO
napajuieJienuIe a u clieICTBUE
u3 Heé

https://m.edsoo.ru/E3T10AD6]

71

CrepeomeTpuueckue u
MIPUKIIAIHBIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
pacroyio’keHNueM MPSIMbIX U
TUIOCKOCTH

https://m.edsoo.ru/4TBYU36HZ




72

73

[ToBTOpEHwMe:
CKPEUIUBAIOIIHNECS MPSIMbIE,
napajuliesbHbIE IIJI0OCKOCTH B
CTaHAAPTHBIX MHOTOI'paHHUKAaX

[Tapa nmapanienbHBIX
IUIOCKOCTEH Ha
CKPEUIUBAIOIINXCS MPSMBIX,
paccTosTHUuE MEXIY
CKPEIIUBAIOIIUMHUCS TPSIMBIMU
B MPOCTBIX CUTYaILIUSIX

https://m.edsoo.ru/TL947D6WK

https://m.edsoo.ru/YEWZTQREN

74

75

76

77

PaccrosiHue oT TOukH 10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 0 IIJIOCKOCTH

Brruncnenue paccTossHun
MEXy CKPEIMBAIOIUMUCS
MIPSIMBIMU C TIOMOILBIO
MEPIEeHIUKYISIPHOM MJI0CKOCTH
Tpéxrpannsiii yrou,
HEPABEHCTBA JUIsl TPEXTPAHHBIX
yrinoB. Teopema [Tugaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB
IUIst TPEXTPAHHOIO yria
DneMeHTHI chepruiecKoit
TE€OMETPUH: T€0JIE3UUECKUE
JIMHUM Ha 3emiie

https://m.edsoo.ru/W5GN48EIM

https://m.edsoo.ru/SWOVIIHMD

https://m.edsoo.ru/3XGHNLQ4J

https://m.edsoo.ru/HMVTV74CP

78

Kontponbras padota "Yrib1 u
paccrosiHus"

https://m.edsoo.ru/IRTWZ59YU




CucreMaTu3anus 3HaHui

79 "MHOrorpaHHuK 1 €ro 1 https://m.edsoo.ru/VC3UOAK3B
3JIEMEHTHI"
[Mupamupa. Buael nupamu.
80 pamin A pami 1 https://m.edsoo.ru/J3R0247E0
[IpaBuibHas nupamuaa
IIpusma. IIpsAmas u HaKIOHHAs
81 1 https://m.edsoo.ru/INDHOOSEQ
npu3Mel. [IpaBuiibHas mpusma
[IpssMo#t napayenenunen,
82 NPAMOYTOJIbHBIN 1 https://m.edsoo.ru/L8803LZGS
napaJiesienurnes, Kyo
Brinykiible MHOTOTpaHHUKH.
83 - . P 1 https://m.edsoo.ru/B4TOMDU1D
Teopema Ditnepa
BrImyKITble MHOTOTPaHHUKH.
Teopema Ditnepa. IIpaBunbHbIe
84 p p p 1 https://m.edsoo.ru/QOMX9GA1S
Y TIONyTIPaBUJIbHbBIE
MHOTOTPaHHUKHU
KonTponbnas padora
85 " P P " 1 https://m.edso0o.ru/3AN52B3TEM
MHororpanHuku
[TonsiTHe BekTOpa Ha
86 1 https://m.edsoo.ru/LRBSE3B09
MIJIOCKOCTH M B TIPOCTPAHCTBE
87 CymMma BEKTOpOB 1 https://m.edsoo.ru/MNTSX2X1.8
88 Pa3zHocTh BEKTOpPOB 1 https://m.edsoo.ru/SHBMZ1POH
89 IIpaBuio nmapasmenenumnena 1 https://m.edsoo.ru/XS6AN7LA2
90 YMHOKEHUE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128LR
Pasnoxxenue BekTopa 1o 6azucy
91 TPEX BEKTOPOB, HE JIeXKAIIHNX B 1 https://m.eds00.ru/U760IDCTG
OJTHOM IIJIOCKOCTH
92 CkansipHO€ IPOU3BEIEHUE 1 https://m.edsoo.ru/JZ46VNC7 1




Brruncnenue yria Mexay

93 1 https://m.eds00.1u/IUSI96UQP
BEKTOPAMH B MPOCTPAHCTBE
II enIme

94 POCTCHIIIE 3AaTH € 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaAMH
[Ipocreiiue 3anauu ¢

95 1 https://m.edsoo.ru/JCWURNGO1
BEKTOpaMH
[Ipocreiimue 3ana4yu ¢

96 1 https://m.edsoo.:u/BEHWOELKS
BEKTOpAMH
n "

97 POCTCHITIHE Sajtamu ¢ 1 https://m.edsoo.ru/P3AWEWZZSY
BEKTOpaMH
O0001IeHE U CHCTEMATH3AIUSA

98 . 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUI
O00011IeHIE U CUCTEMATU3AIUS

99 . 1 https://m.edsoo.1u/XXBTFP5WL
3HAHUHI

100 HToroBasi KOHTpOJIbHAsA paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 Hroroas koHTpoIbHAs paboTa 1 https://m.edsoo.ru/X3ZG8A6SO
O00011IeHE B CHCTEMATH3aIUs

102 Hvl . 1 https://m.edsoo.ru/931 AWXEK 1
3HAHUI

OBILIEE KOJIMYECTBO YACOB I10O 102

I[TPOT'PAMME




11 KIIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpoHHbIe HU(pPOBbIE
n/n Tema ypoka Bcero Konrpoapueie  Ipaxruueckue u3ydyeHusi oOpa3oBaTe/IbHbIE pecypchl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "Koopaunatel BeKTOpa Ha 1 https://m.edsoo.ru/ WERSDSI14U
IJIOCKOCTH U B IPOCTpaHCcTBE"
IToBTOpEHME TEMBI

2 "CxasiipHO€ MTPOU3BEACHUE 1 https://m.edsoo.ru/M6JO60NJ7
BEKTOPOB"
IToBTOpEHME TEMBI

3 "Beruucienue yria Mexay 1 https://m.edsoo.ru/55KY411L.VG
BEKTOpPaMH B MPOCTpaHCTBE"
[ToBTOpEHME TEMBI

4 "VpaBHeHuUe MPsSMOH, 1 https://m.edsoo.ru/U20HPUS6W
MIPOXOJISIIEH uepe3 ABE TOUKH"
YpaBHEHHE IITIOCKOCTH,

5 HOpMaJlb, ypaBHEHUE 1 https://m.edsoo.ru/VYIHSTERW
MJIOCKOCTH B OTPE3Kax
YpaBHEHHE IOCKOCTH,

6 HOpMaJlb, ypaBHEHUE 1 https://m.edsoo.ru/541910WGX
MJIOCKOCTH B OTPE3Kax

7 BekTtopHoe npousBenenmne 1 https://m.edsoo.ru/NTYOG2APM
JIuneliHbIe HEPABEHCTBA,

8 . 1 https://m.eds00.1u/54EQ7JQ8E
JUHENWHOE MPOrPaMMHUPOBAHNE
JInHeliHbIe HEpAaBEHCTBA,

9 . 1 https://m.edsoo.ru/VPKWBB4AA
JUHENWHOE MPOrPaMMHUPOBAHNE
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11

12

AHaJINTHYECKUE METO 1B
pacyéra yria Mexxy IpsMbIMU
B MHOI'OI'paHHUKax

AHaJIUTHYECKHUE METOIBI
pacuéra yriia Mexnay
IJIOCKOCTSIMU B
MHOTOIPaHHHUKAX
®dopmyna pacCTOSHUS OT

TOYKH OO IINIOCKOCTH B
KOOpAuHAaTax

https://m.edsoo.ru/KHJ20M3PV

https://m.edsoo.ru/DDXUUAIAS

https://m.edsoo.ru/SG451UUG1

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B KyOe

https://m.edsoo.ru/8V2N4X1L3

14

15

16

Haxoxnaenue pacctostHuii OT
TOYKH J0 IIJIOCKOCTH B
IIPaBUJIBHON ITUPAMUJIE

KonrponbHas pabora
"Ananurnueckas reomerpus”
CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKHU

https://m.edsoo.ru/UZ15UU37F

https://m.edsoo.ru/SNGI1GHFM

https://m.edsoo.ru/219603NHQ

17

18

19

CeueHus MHOI'OIr'paHHUKOB!
METOJ CJICI0B

CeueHust MHOTOTPAHHUKOB:
CTaHJIAPTHBIE IUIOCKOCTH,
nepecequHs{ HpSIMI)IX nu
IIOCKOCTEH

HapaJ'IJ'ICJIBHBIe MpAMBIC U
IJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHUA

https://m.edso00.ru/52XG0O2J5B

https://m.edsoo.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP




20

21

22

23

[TapasuienpHble IpsIMBIE U
IIJIOCKOCTH: PAcU€T
OTHOILLEHUN

[TapamnensHble TpsIMbIE U
IUIOCKOCTH: YTJIbI MEXKAY
CKPEIIHBAIOIIUMUCS TPSIMBIMU

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE I1aphl
NEPHEHANKYIIAPHBIX
IUIOCKOCTEHN U MPSIMBIX,
CUMMETPUU MHOTOIPAHHUKOB

[IepnieHauKyIsApHBIE IPSAMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
NEPIEHANKYIIApAX

https://m.edsoo.ru/O71ROIJFI

https://m.edsoo.ru/26EPTM74A

https://m.edsoo0.ru/YQUVT6VZX

https://m.edsoo.ru/HQIN20ZJP

24

[IepnieHauKyIsIpHBIEC IPSAMBIE U
IIJIOCKOCTH: BBIYNCIIEHUS JUIUH
B MHOTI'OTPaHHUKAX

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIbI
JUTS TUTOTA/IeH, cooOpaxeHus
mogoous

https://m.edsoo.ru/FDRZ0O9G4X

26
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[ToBTOpeHue: muomaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTS TUTOTIA/IeH, cCooOpaxeHus
mogoous

[ToBTOpeHue: muomaau
MHOTOYTOJIbHUKOB, ()OPMYITBI
JUTS TUTOTIA/IeH, cCooOpaxeHust
mogoous

https://m.edsoo.ru/1ZYRNNIKV

https://m.edsoo.ru/HWHVFENLOO
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29

30

31

IImomaau ceuenunit
MHOTOTPAaHHHUKOB: TUIOIIA TN
ITOBEPXHOCTEM, pa3pe3aHus Ha
4acT, COOOpaKeHUs IOJO0HS

IImomaay ceuenunit
MHOTOTPaHHHUKOB: TUIOIIAIN
MTOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 10 100ust

KonTponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHHUKH, CEUYCHUS
MHOTOTPaHHUKOB"

0O0BéM Tenna. O0beEM

MMpAMOYT'OJIbHOTO
napajjejienmiic1a

https://m.edsoo.ru/X2HRM9HD4

https://m.edsoo.ru/SH4EL. YON6

https://m.edsoo.ru/SSUWIWWV 1

https://m.edsoo.ru/6UXGO0ORC9

32

3anaun 00 yaABOEHUU Ky0a, O
KBaJpaType Ky0a; 0 TPUCEKIUU
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpuyiecKkue 3a1a4u,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasuieNienumnena

https://m.eds0o0.ru/ODR6H6TQS

34

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C BHIYMCIICHUEM
00BEMa MPSIMOYTOJILHOTO
napasuiesenumneia

https://m.edsoo.ru/OSHTIOT1G

35

O06BEM npsMOi IPU3MBI

https://m.edsoo.ru/SAILOYHY]J
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37

38

CrepeomeTpuyeckue 3a1au,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB MPSAMOI IPU3MBI

[Tpuxnanueie 3anauu,
CBsI3aHHbBIE C 00BEMOM MPAMOIt
MPU3MBI

Brruncnenue 00bEMOB Te ¢
MOMOIIBIO ONPEAETEHHOTO
uHTerpana. O6bEM HaKJIOHHON
MPU3MBI

https://m.edsoo.ru/ID8HV54A9

https://m.edsoo.ru/QI'Y C4F81IU

https://m.edsoo.ru/ON585060H

39

Brruucnenue o0bEMOB Te €
MIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O6bpEM MUpaMuIbI

https://m.edsoo.ru/2CJLCMK8N

40

41

42

43

dopmyna 00bEMa MUPAMUJIBL.
OTtHo1eHne 00bEMOB MTUPAMHU/T
¢ o01TUM yTJIOM

®opmyna 00bEMa MUPaAMUIBI.
OTtHoleHue 00bEMOB TUPAMHU/T
¢ o0TUM yTJIOM

CrepeomeTrpuueckue 3a1a4u,
CBSI3aHHBIE C 00BbEMaMU
HAKJIOHHOM MPU3MBI

CrepeomeTpuyecKHe 3a1auu,
CBsI3aHHBIE C 00bEMaMU
MTUPAMU/TBI

https://m.edsoo.ru/AL3PODCI9E

https://m.eds00.ru/3GOOAJRNY

https://m.edsoo.ru/7TRERHWO7

https://m.edsoo.ru/SF480DTS6

44

[IpuknagHbie 3a1a4u 110 TEME
"OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM HAKJIOHHON TIPU3MBI

https://m.edsoo0.ru/9SF6OYYVX
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47

[TpuknaaHbie 3a1a49H 110 TEME
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM MTUPaAMU/IBI

[Ipumenenue 0ObEMOB.
Bbruucnenue pacctossHUs 10
TUIOCKOCTH

KonTponpHas padota "O0beM
MHOTOTpaHHUKA"

https://m.edsoo.ru/Z4MZ27RMY

https://m.edso00.ru/I39CX0O3CP

https://m.edsoo.ru/XNWZSSJ7P

48

unnHaapudeckas
MOBEPXHOCTh, 00pa3yromue
UWJIMHAPUYECKON
MMOBEPXHOCTH

https://m.edsoo.ru/7DHKEHEG6
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50

51

umuanp. [psamoit kpyroBou
uwmHap. [nomans
MOBEPXHOCTH IMJIMH/PA
Konnueckast moBepXHOCTb,
o0pa3yroline KOHUIeCKOn
noBepxHocTu. Konyc
CeueHue KOHYca MIOCKOCTBIO,

HapaHHGHBHOﬁ IIJIOCKOCTH
OCHOBAHUIA

https://m.edsoo.ru/MAVW4KY55

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/EOVSHALSL

52

VY ceu€HHBbI KOHYC.
N306paxeHre KOHYCOB U
yCEeYEHHBIX KOHYCOB

https://m.edso0o.ru/9VKWVDCTE

53

ITmomane OOKOBOM
MMOBEPXHOCTHU U MOJTHON
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKBI9E4NE
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55

56

57

[Tnomans 6OKOBOM
MMOBEPXHOCTH U MOJHOU
MOBEPXHOCTH KOHYCA

CrepeomeTpHruecKue 3aJauu Ha
JI0Ka3aTesIbCTBO U
BBIYHCIICHHE, IOCTPOCHUEM
CEUYEHU LUIMHApPA, KOHyCca

CTepeOMeTpI/I‘leCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U
BBIYHUCIICHHC, IIOCTPOCHUCM
CceueHH I HUJINHApPA, KOHYCa

IIpuxnanHeie 3aauu,
CBSI3aHHBIE C [IUIUHIPOM

https://m.edsoo.ru/9NF4UE3K]J

https://m.edsoo.ru/QZVHSEXIL9

https://m.edsoo.ru/AKF6PW62W

https://m.edsoo.ru/3429Z1LHT5

58

59

IIpuxnanHeie 3ampaun,
CBSI3aHHBIE C [IUWIUHIPOM

Cdepa u map

https://m.edsoo.ru/ZY 6ENPVKD

https://m.edsoo.ru/W1TVKAJOR

60

[Mepeceuenue chepsl U mapa ¢
II0cKOCThI0. Kacanue mapa u
cdepsl TNIOCKOCThI0. By u
n300pakeHue mapa

https://m.edsoo.ru/JFSNB5ZS0
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[epeceuenue chepsl u mapa ¢
II0cKOCThI0. Kacanue mapa u
chepsl IIockocThi0. Bua n
u300pakeHue mapa

https://m.edsoo.ru/M6WK9K950
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VYpaBuenne chepsl. [Lnomans
chepsl 1 e€ yacTeit

Cummerpus chepsl 1 mapa

https://m.edsoo.ru/USG24BO8H

https://m.edsoo.ru/6E6GX0YJS




64

CrepeomeTpruecKue 3aJa4u Ha
JI0Ka3aTeNIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC CO
cdepoii u mapom,
IIOCTPOEHUEM HX CEUYCHHI
IIJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO
BBIYUCJICHUC, CBA3aHHBIC CO
cdepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

IIpuxnanHeie 3axauu,
CBsI3aHHBIE CO cepoid U
1apom

https://m.edsoo.ru/XWS5LI7A9J)
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68

69

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY)KHOCTI/I, CTaH}lapTHI)Ie
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCI
BpalcHus U MHOT'OI'PpaHHUKOB

3amauu o Teme "Tena u
MOBEPXHOCTHU BpauieHus"

https://m.edsoo.ru/EJ2QDAVE]

https://m.edsoo.ru/LE7933L.XX

https://m.edsoo.ru/PHHLCG54E

70

71

3agaun o teme "Tena u
MTOBEPXHOCTHU BpanieHus"
Kontponbhas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/22WPBLTP9

https://m.edsoo.ru/33W222M63




72

73

O06BeM mumuHapa. Teopema 06
00BbEME MPSAMOT0 LUITUHIPA
Brruncienne 006EMOB TeI €
MIOMOIIIO ONPEACTEHHOTO
uaTerpaa. O0bEM KoHyca

https://m.edsoo.ru/1ZN2S6ZMO

https://m.edsoo.ru/ACTOMFMVE

74

TTnomanu 00KOBOI U MOJIHONU
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/ZYTK7P8B1

75

76

77

78

CrepeomeTpuyeckue 3a1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMJIMH/IPA, KOHYCA

[TpukinaaHblie 3a1a4H 110 TEME
"OO0BEMBI U ILIOLIAIN
noBepxHocrel Ten"

O0OBEM 1mapa 1 MapoBOro
cekropa. Teopema 06 00BEME
mapa. [lnomans coepsl.
CrepeomeTpuyeckue 3a1au,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB 11apa, IIApOBOTO
CErMEHTA U IIapOBOTO CEKTOPa

[TpuknanHbie 3a1a4M MO TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM T1apa U TIIOIIAIBIO
cheprl. COOTHOIICHUST MEKTY
MJTOMIAASIMU MTOBEPXHOCTEN U
00BEMaMHU TTOOOHEIX TEI

https://m.edsoo.ru/709VIYPSC

https://m.edsoo.ru/QXEA9GPVB

https://m.edsoo.ru/VV60ONBVZX

https://m.edsoo.ru/EZHIGRUE]

79

[Tomo6HbIe Tena B
npocTtpaHcTBe. M3mMeHnenue
00béMa mpu o000 H.

https://m.edsoo.ru/H24I88MKQ




80

81

82

83

CrepeoMeTpriecKue 3a/1a4H,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB TEII U IIoImaAck
IIOBEPXHOCTEN

KoHnTtposbHas padota
"[Lioniaam moBEpXHOCTH U
00BEMBI KpyTJIbIX TEN"

JIBu>KeHMsI IPOCTPAHCTBA.
OtoOpakenus. J[BrxeHus: u
paBeHCTBO (uryp. OOuue
CBOMCTBA JIBWXCHUH

Bunsl nBmkennii:
napasulebHbIN MePEeHoc,
LIEHTpaJIbHAsi CAMMETPHS,
3epKaJIbHask CUMMETPUS,
IIOBOPOT BOKPYT NPSIMOM

[IpeobpazoBanus mopoowus.
[Tpsmas u chepa Ditnepa

https://m.edsoo.ru/73UODGNYR

https://m.edsoo.ru/RXJ4Y WO6NA

https://m.edsoo0.ru/ZSUA7TNTX

https://m.edsoo.ru/AIPU2WOAX

84

85

86

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC NBUKCHUA

KonrponbHas pabora
"BexTops!l B mpocTpaHcTBe"

O6o06matomee moBTopenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3als 3HAaHUI:
"ITapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B MpocTpaHCcTBe"

https://m.edsoo.ru/KFDHOMGKZ

https://m.edsoo.ru/4F52B11KK

https://m.edsoo.ru/IHVB2NZH9




87

O6o6matomee moBropenue 11
MOHATUI U METOJOB Kypca
reomerpun 10—-11 knaccos,
CHUCTeMaTU3alrsl 3HAHUM:
"BexTopsl B mpocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJO

88

O6o6matomee moropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—11 knaccos,
CHUCTeMaTU3alrs 3HAHUI:
"BexTops! B mpocTpaHcTBe"

https://m.edsoo.ru/3NIJOLNG63

89

O6o6matomee moropenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10—11 kmaccos,
CHCTEMAaTH3aIus 3HaHUH
"O6beM MHOTrOrpaHHuka"

https://m.edsoo.ru/B85S7VDTC

90

Ob6o6maroree nopropenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10—11 kmaccos,
CHUCTeMaTU3alrsl 3HAHUI:
"O6beM MHOTOrpaHHuKa"

https://m.edsoo.ru/AJX4CDP5I

91

Ob6o6maroee nosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTH3alysl 3HAHUI:
"[roaam MOBEpXHOCTH U
00BEMBI KpYyTJIbIX TEn"

https://m.edsoo.ru/H2ZABPRXO

92

O6o06matomee moBTopenue 11
MIOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,

https://m.edsoo.ru/JG1DJ5S0NK
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cucTeMaTH3alys 3HaHUM:
"Ilnomaam mnoBEpXHOCTH U
00BEMBI KpyTJbIX TENT"

HtoroBast KoHTpoJIbHAs paboTa

https://m.edsoo.ru/GXZMP89GD

94

95

96

97

98

99

Wrorosas kKoHTpOJbHASA paboTa

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTH3alMs 3HAHUI

Hcropus pazsurus
CTEpEOMETPUH KaK HayKu U e
pOJIb B Pa3BUTHU COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M

Hcropus pazsurus
CTEpEOMETPUH KaK HAyKHU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
WH)XXECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Hcropus pazsurus
CTEpPEOMETPUU KaK HayKu U €€
POJIb B pa3BUTHH COBPEMEHHBIX
WH)XXECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3Butus
CTEpPEOMETPUU KaK HAyKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/3J174MY 6M

https://m.edsoo.ru/UI26CB4 XL

https://m.edsoo.ru/IESALO6B5

https://m.edsoo.ru/8ZKNMYF03

https://m.edso0.ru/41 X3XKQOG

https://m.edsoo.ru/4APGHOJYAH
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HcTopus pa3BuTus
CTEPEOMETPUN KaK HAyKU U €€
POk B pa3BUTHU COBPEMEHHBIX
HHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

https://m.edsoo.ru/GEJCO734F

101

Hcropus pa3Butus
CTEPEOMETPUH KaK HAYKH U €€
POk B pa3BUTHU COBPEMEHHBIX
HHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus passurus
CTEpPEOMETPHH KaK HAYKH U €€
POJIb B pa3BUTHU COBPEMEHHBIX
HHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

https://m.edsoo.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

102




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

10 KITACC

Kona
MpOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHEro oﬁmero 06pa303a}mﬂ

I'eomerpus

OHepI/IPOBaTB MMOHATHUAMMU: TOUKA, IIpAMadA, IIJIOCKOCTb

7.2

7.3

7.4

IIpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PEIICHHUU
r€OMETPUYECKUX 3a]1a4

OnepupoBaTh MOHATUSMU: TAPAUIETLHOCTh W MEPIECHIUKYISIPHOCTH
MPSIMBIX U MJIOCKOCTEH

KrnaccudunupoBaTs B3aMMHOE PACIIOIOKCHHUE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OnepupoBaTh MOHATUSAMU: JBYTPaHHbBIN yrojl, TPaHU ABYIPAaHHOTO YIJIa,
pedpo ABYrpaHHOIO yIJia, JMHEWHBIN yroil ABYIPAaHHOIO yIUIa, FpaaycHas
Mepa JBYTPaHHOIO yIiia

OnepupoBaTb MOHATHUSMU: MHOTOIPAHHUK, BBINYKJIBIM M HEBBITYKJIBIN
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAaHHUK

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MMpamuja, MpHU3Ma,
IPSMOYTOJIbHBIN Mapasienenunes, Kyo)

7.8

KnaccupunupoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaUMK  (BBINYKJIbIE W HEBBINYKJIblE  MHOIOIPAHHUKH,
[IPaBUJIBHBIE  MHOTOTPAHHUKH, TIpSAMbIE W  HAKJIOHHBIE  IIPU3MBI,
napaJuIeIeUIe bl

7.9

7.10

OnepupoBaTh MTOHATUSIMH: cekyuas IIJIOCKOCTB, CCUEHHUE
MHOT'OIPAHHUKOB

OOBICHATH IMPUHIUIIBL OCTPOCHUA CcedyeHU MHOT'OI'paHHUKOB,
HCIIOJIB3Ys MCTO/ CJIICIOB

7.11

Ctpoutpb cedeHHMs] MHOTOIPAHHHUKOB METOJOM CJIEJIOB, BBIIIOJIHATD
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJ CBEPXY, COOKY, CHU3Y

7.12

PemraTs 3aa4i Ha HAXOXKIACHUC TCOMETPHUICCKUX BCIUYHH I10 06pa3uaM
WX aJIrOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUC MCETOJbI ITpH
pPE€IICHUK CTAaHAAPTHBIX MATEMATUUYCCKHUX 3aJad Ha BBIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKH OO prIMOﬁ, OT TOYKHIO
IMJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCH ITPAMBIMU

7.13

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUYECKUX BEIMYMH MO oOpasiam
WIH aJropuTMaM, MPUMEHSsSI W3BECTHBIC AHAIMTHYECKHE METOABI TPH




pPCICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha BBIYMCJICHHUC YTJIOB
MCXKAY CKPCIIHUBAOIIMMHUCA IIPAMBIMH, MCKIY HpHMOfI Hn IIJIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Boruucnsate 00bEMBI M IUIOIIAIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

7.14 MEXIY IJIOIAISIMH MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHSTHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCb U
' IJIOCKOCTh CHMMETPUH, LIEHTP, OCh H IJIOCKOCTh CUMMETPUU (UTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHUPOBATH HHPOPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3aja4, MPEANoJaralolliuX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCIOBUA
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpumensATh mpocTellne MpOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CHCTEMBI IIPH PEIICHUU CTEPEOMETPUUECCKUX 3a]1a4
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U
' JKW3HH, PACIIO3HABATH MPOSBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHATh NOJMy4YEeHHbIE 3HAHUS HA MTPAKTUKE: aHAJTU3UPOBATH peabHbIE
CUTYyallMU U TPUMEHSATh U3YUYECHHbIE MIOHSTHS B ITPOLIECCE TOMCKA PEIIECHUS
MaTeMaTu4ecku  cHOpPMYIHpPOBAaHHOW  TPOOJIEMBbI,  MOIEIHUPOBATH
7.20 peanbHble CUTYyallMM HA SI3bIKE T€OMETPHUM, UCCIENIOBATH MOCTPOEHHBIE
MOJIEJIU C UCTIOJIb30BAHNEM I'€OMETPUUECKUX TTOHITHH U TE€OpEM, arnmapara
anreOphl, pemaTh MPAKTUYECKUE 3aJlayl, CBSI3aHHBIE C HAXOXJICHUEM
T€OMETPUUYECKUX BEIMYUH
11 KUIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 0o1ero od0pa3oBaHust
pe3yabTara
6 I'eomeTpus
OrnepupoBaTh NOHATHSAMU: MIJIWHIPUYECKAsT TTOBEPXHOCTh, 00pa3yroIIne
6.1 MAJTUHAPUYECKOW TOBEPXHOCTH, IMHJIMHJIP, KOHMYECKAas IMOBEPXHOCTD,
’ oOpasyromme KOHHYECKOHW  TOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrnioznaBath Tena BpameHus (IHIMHAP, KOHYC, cdhepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHHE CEIMEHTA,
BBICOTAa CErMEHTa, LIApOBOM CIJIOW, OCHOBaHME IIApOBOrO CJOs, BHICOTA
I1apOBOTO CJ105, LIAPOBOH CEKTOP

6.6

6.7

6.8

Boruucnsate 00BEMBI W TUIOIIAAM TOBEPXHOCTEH TeN  BpallleHHUs,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYTT

OnepupoBaTh IMOHATUSAMHU: MHOTOTPAHHHMK, BIIMCAHHBIK B chepy u
OIKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCcaHHAS B MHOTOIPAHHUK HIIH TEJIO
BpaIllCHUS

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIIAISIMHA IIOBEPXHOCTEH M 00BEMaMHu
MOAOOHBIX TEI

6.9

N3o00paxarh u3yyaemble (GUIYpbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHWTH CEUYCHHUS Tel
BpaleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEOOPa30BbIBATH HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MPEACTAaBICHHYIO Ha
YepTekax U pUCYyHKax

[TpumeHsTh reomeTpuueckre (BaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX

3aaa4, IPEAnoJaratommux HECKOJBKO IMIaroB pCeHICHUs, €CIIN YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BBINONMHATE JIEHCTBUS CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATH, KAaKMMH CBOWCTBAMH OHH
o0azaroT

HpI/IMeHHTb IMMpaBUJIO MTapaJlICIICITUIICAA ITPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTUSIMU: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MeXJ1y BEKTOpaMH, CKaJIpHOE IpPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIAaHAPHBIE BEKTOPBI

6.17

6.18

Haxoauth cymMMy BEKTOPOB M IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/1y BEKTOpaMHU, CKaJSipHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3ala4r HA MIPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemiate 3amaun Ha JOKa3aTEIhCTBO MAaTEMAaTHYECKHX OTHOIICHHN M
HaXO0XICHUC I'COMCTPHUIYCCKUX BCIUYHUH I10 06pa3uaM WM aJirOpuTMaM,
IIPpUMCEHAA HN3BECTHBIC METOAbI npu pPEIICHUA CTaHOAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTEeHIINE NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEILICHUN CTEPEOMETPUUECKUX 3a]a4

6.22

6.23

IIpuBOAUTE MpHUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTUKE: aHAIU3UPOBATh PealibHbIC
CUTYallUU 1 IPUMEHATh U3yYEHHbIE MIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4ecku  cHOpMYIHPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM HA SI3bIKE T€OMETPHUM, UCCIENIOBATH MOCTPOCHHBIE
MO/ICJIU C UCII0JIb30BAHUEM I'€OMETPUUECKUX TOHITHH U TEOpeM, annapara
anreOphl, pelaTh MPAKTUYECKUE 3aJlayd, CBSI3aHHBIE C HAXO0XKJICHUEM
T€OMETPUYECKUX BEITUYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
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HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eometpus

7.1

OcHoOBHbIE TOHATHSL cTepeoMeTpuu. Touka, npsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIIEJCTBUSA U3 HUX

7.2

7.3

7.4

B3aumHoe  pacnosnoxkeHue ~OpsMBIX B IIPOCTPAHCTBE:  IE€pECEKaroLIUecs,
napajuleJibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHOCTh OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyielbHble MpsMble B  MPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIrOJ MEXIy MpsSMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinmie mpocTpaHcTBeHHbIE (DUTYpPHI HAa IUIOCKOCTH: TETpadJp,
KyO, mapaJuieNienumne/1, IoCTPOCHUEe CeUeHU

HepHeHZ[I/IKy.]U[pHOCTI) HpﬂMOﬁ U IUIOCKOCTH: TMNCPICHAUKYISAPHBIC TPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE TApALJIEIbHBIE U MEPIIEHAUKYISIPHBIE K MIIOCKOCTH, TPU3HAK
MEePHEHIUKYISIPHOCTH MPSAMOM U IIJIOCKOCTH, TEOpPEMA O MPSAMOM NEPHEHAUKYISIPHOI
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U MIIOCKOCTBIO, IBYTPAHHBII
yroJ1, IMHEWHBINA YroJl ABYTpaHHOro yria. [leprneHiuKkymsip u HaKJIOHHbBIE: pACCTOSIHUE
OT TOYKH JI0 TNTOCKOCTH, PACCTOSTHUE OT MPAMOU JI0 TUIOCKOCTH, IPOEKITHs PUTypsl Ha
IJIOCKOCTB. [IepreHIMKyYyIIpHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mrockocrteil. Teopema 0 TpEX MepreHIuKYyIIsipax

IloHsATHE MHOIrOrpaHHHMKA, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHMKA, BBIIMYKIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [lpmsma: n-yronbHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs MPU3MBI, OOKOBasl U
MIOJIHAs MTOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroiabHbIN Napajuieaenunes
u ero cBorcrtBa. [lupamuaa: n-yronpHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBI,
OOKOBas W IOJIHAS MOBEPXHOCTh MHUpPAMUJbI, PaBUIIbHAS U YCEUEHHAs MUpaMUJa.
OnemMeHTbl TpuU3Mbl W nOUpaMuibl. [IpaBUiIbBHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWJIBHOIO MHOTOTpaHHMKA, IpaBUiIbHAas NpU3Ma M IpaBUiIbHAs NHpaMuia,
NpaBUJIbHAS TPEYTrOJbHAS MUpaMUJa U MPaBUIbHBIN TeTpasap, kyo. [IpencraBnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
IIPU3MBI U TUPAMHUIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUYKH, MPSMOH, IIOCKOCTH.
OneMeHTbl CHUMMETPUM B  IUpaMMJax, HapajuleJenunenax, IMpaBHIbHBIX
MHOT'OTPaHHHUKAX

7.6

Boruncnenue »1eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriasl. [lnomane
OOKOBOW TIOBEPXHOCTH W TIOJIHOW TIOBEPXHOCTH TIPSMON MPHU3MBI, TUIOMIAIb




OCHOBAHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MpsIMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH U TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuzbl, TeOpemMa O IUIOIIALU
yceuéHHoll nupamusl. [Tonstue 06 06béMe. O0bEM MUpaMUIbl, TPU3MBI

7.7

[TomoGHbIe Tena B pocTpancTBe. COOTHOIICHUST MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TENT

11 KIIACC
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6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIIre IIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. Llunuuap: ocHOBaHUSA W OOKOBas MOBEPXHOCTb,
00pa3yromias u OCkh, IO OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepXHOCTh, OOpa3yoollne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOcTU. KoHyC: OCHOBaHME U BepilnHa, 00pa3yromas
U OCb, TUIOMIAIb OOKOBOMW U MOJTHON MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCTH

Cdepa u map: HeHTp, paauyc, 1uaMeTp, IIouaab MoBepxXHoCcTH cheprl. BzaumHoe
pacnosnoxeHue chepbl U TIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe, Tionans

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0Ko0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlCHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
IpSMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mapa u miouaab chepsl

6.7

6.8

6.9

6.10

[lonobuble Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXIy  IUIOMIAJISAMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss nuiauHApa (MapajuieNbHO M MEPHEHAMKYISIPHO OCH), CEYEHHMS KOHYyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAAIIEe Yepe3 BEPIIMHY), CEUCHHUs 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBC. CrnoxxeHre Y BBIYMTAHHUC BCKTOPOB.
YMHOXEHHUE BCKTOpPA HaA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHbBIM
BCKTOpPaM. HpaBI/IHO napajjiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
NMPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpssMoyronbHas cucreMa KoopAMHAT B IpocTtpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreitmne 3amauri B KOOpAMHATAX. YToil MexAy Bekropamu. CkanspHoe
MPOU3BEICHUE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PEIICHUH TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D I10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOpMyIHpOBATh U OINEPUPOBATH IOHATHAMHU: ONPEACICHHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIEC (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W MPOTUBOIOJIOKHOE YTBEPXKJIEHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTU4YECKOM WHIYKLHH;
IIPOBOAMTH  JOKAa3aTEJIbHBIE PpACCYKACHHWsS IIpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUM; yMEHHE
OIEPUPOBATH MOHATUAMU: MHOXKECTBO, ITOJAMHOXECTBO, OIEpAallUd Hal
MHOXECTBAMH; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJIs OIUMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIEHUH
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIMUCHIBaTh TIpadbl pa3IMuHbIMU

CHOCO6aMI/I; HCIIOJIBb30BATh rpachI ITpU pCUICHUU 3aaa4

YMeHue onepupoBaTh MOHATHAMM: HATypajdbHOE UYHUCIIO, LIEI0E YHUCIIO,
CTETIeHb C IIEJIBIM TI0Ka3aTeeM, KOPEeHb HaTypallbHOW CTENECHH, CTETICHb
C palMOHAIBHBIM  [OKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
HoKaszaTeneM, JIorapuM 4HCla, CHHYC, KOCHHYC W  TaHTEHC
IPOMU3BOJIBHOTO YHCIA, OCTAaTOK IO MOIYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
palMOHANBHBIX, JIEHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JICIMMOCTH, HAUMEHBIIUI OOIIMI JeauTeNnh U HauMEHbIee
of1ee kpaTHoe, aNropuT™ EBKiInaa npu pemeHnu 3aaad; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CYMCJICHHUS; yMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAYEHUH M MpeoOpa3oBaHMs BBIPAKEHUH CO
CTeNeHsAMHU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH IMNOHATUAMH: ITOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreOMeTpHUIecKas mporpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuueckass  Iporpeccus; yMEHHE  3a/aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C IIOMOLIBIO PEKYPPEHTHBIX (POPMYII;
YMEHHUE ONEepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4Hcia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpudeckasi, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb TMPOU3BOAMTH apU(METHUUYECKUE NEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIaMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OonepupoBarTh MOHATHAMU: palMOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIEpPUpPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPEoOpa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peulaTb ypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MIPHUEMOB; pELIATH
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUI PEIICHHUS MAaTEeMaTHYECKUX

3aJa4 1 3a]1a4 U3 pa3IudHbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMeHue omnepupoBath MOHATUSAMHU: (yHKUMSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOOJIbIlIee ¥ HaMMEHbIIIee 3HAUCHUS
(GYyHKLIMU Ha IPOMEXKYTKE, HEpepbIBHAs (QYHKIUS, aCHMIITOTHI rpaduka
GbyHKIMY, TiepBasi U BTOpasi Mpou3BoHas (QYHKIMU, T€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpa3Hasi, ONpeneIEHHbINR
UHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHHU;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIMN (PYHKIMM, HaXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
GyHKLIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO JI1 HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAueHUs (DYHKIHI; CTPOUTH
rpaMKi MHOTOWIEHOB C UCIOJIb30BAHUEM allapara MaTeMaTH4eCKOro
aHaINM3a; NPUMEHITh NPOU3BOJAHYIO MJI HAXOXKICHUS HaWIydIlEero
pelIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nUYecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYp C TTOMOIIIBIO




HHTCrpaia; NMpuBOAUTH HNPUMCPLI MATECMATUYCCKOIO MOACIIMPOBAHUSA C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMs, KOMIO3UIMA (GYHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAs
byHKIHS, paroHanbHas byHKIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpHUYECKHE (YHKUIUH, OOpaTHbIe TPUTOHOMETPHYECKUE
GyHKLIMU, TOKa3zaTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpapuKH W3yYEHHBIX (YHKIMU, BBIIOIHATH MPEOOpa3OBaHUA
rpaduKoB (PYHKIUH, HCIOIB30BATh T'PAPUKH JUIsl U3YUYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWH 33a1ad U3 JAPYIHX y4eOHBIX MPEIMETOB H
3ajlay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DYHKIMHA IS peTeHHs
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJAMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBbIE 3aJjaud pa3HbIX THUIOB (B TOM YHUCIIE HA
IIPOLIEHTHI, 0JIM U YacTH, Ha JABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNpaBJIEHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAXKEHUS, YpaBHEHHS, HEPaBEHCTBA U MX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBATh IOJyYEHHOE DPEILICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YpAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33]1a4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT

YMeHue onepupoBaTh HOHATHAMU: cpe/iHee apu(MeTHIecKoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIOBOTO Ha0Opa; YMEHHE M3BJIEKATh, MHTEPIIPETUPOBATD
nH(popMaIrio, MPEJACTaBICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaOIlYI0 CBOIMCTBA pEAJIbHBIX ITPOLIECCOB U SBJICHUM; IPEICTABIISATD
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM 4YHCJIE C MPUMEHEHHEM TpapuuecKux
METO/IOB U AJIEKTPOHHBIX CPECTB; Ipa)uueCKH UCCIIE0BATh COBMECTHBIE
HAOJIOZEHNST C TIOMOILNBIO JUarpaMM pacCeuBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIY4alHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4alHOrO COOBITUS; YMEHHE BBIYMCIATDH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUUecKuX METOJOB; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXEHUS BEpOSITHOCTEH, (popMyny MOJHOU
BEpOSATHOCTH, opmyiny bepryinm, komOuHaTopHble HakThl U HOPMYIIBI;
OLICHUBATb BEPOSITHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSMH: CIy4aiiHasi BeIMYMHA, paclpeesieHue BEepOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKIOHEHHE
CIlyuallHOW BENWYMHBI, (YHKIHH paclpenesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIOJIB30BaTh CBOWCTBA M3YYCHHBIX pACIpEACICHUNA s
peleHus 3ajady; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUH; yMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX U OOLIECTBEHHBIX
SIBIICHHUSX; YMEHHUE ONEPUPOBATh NOHATHAMH: COUYETaHHE, IEPECTAaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
NPUMEHSATh KOMOWHATOPHBIE (DaKTHI M PACCYKICHUS JJISl pEIICHUS 3a/1a4;
OLICHMBaThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJIYYEHHBIA PE3YIIbTAT

YMeHne onepupoBaTh IOHATHAMM: TOYKa, HpsMasi, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHH Yroi,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAOIINECA IpsMBIE,
MapaJuIeIbHOCTh U MEPHEHIUKYISAPHOCTD MPAMBIX U IIJIOCKOCTEH, yroi
MEXIYy MPSAMBIMH, YroJl MEXAY IPSIMOM M INIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, PACCTOSTHAE MEXKy IUNIOCKOCTSMH; YMEHHUE MCIOJIb30BaTh IIPH
pelIeHNH 3a7a4y U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHUK, [TPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapamienenunen, HmpusMa, Nupampaa, (GuUrypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
HOBEPXHOCTU TNHUPAMUIBI, HMPU3MBI, KOHYCa, LWIUHIApA, 00bEM KyoOa,

IIPSAMOYTOJIBHOTO ITapajulelIeUIela, UPpaMUAbl, IIPU3MBI, LWIAH]PA,




KOHyca, 11apa, pa3BEPTKa MMOBEPXHOCTH, CEUYEHUsI KOHYca M LIMIMHIpA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUeHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbl U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUS, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (UTYpP, CAMOCTOSITENEHO
(dbopMyHpoOBaTH ONpeAETICHUS U3y4aeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI
0 CBOICTBax W MpHU3HAKaX reOMETpUYEecKUX (Quryp, o00OCHOBBIBATH WU
ONpoBepraTh MX; yMEHHE TPOBOAWTH Kiaccudukanuioo ¢uryp 1o
pa3IMYHbIM TMPU3HAKAM, BBITOJIHATH HEOOXOAMMBIE JIOTOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKCHHE B MPOCTPAHCTBE,
napaulebHBIA EPEeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[IOBOPOT, MpeoOpa3zoBaHUE I10A00Ms, MOJ0OHBIE (UTYpBI; yMEHHE
pacno3HaBaTh paBHBIE U MOJOOHBIC (UTYPHI, B TOM YHUCIE B IPHPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T'€OMETPUYECKHUE OTHOIICHHS
IPU PEeLICHUH 3a]1a4; HAXOAUTh FT€OMETPHUYECKUE BEIUYHUHBI (JUIMHA, YOI,
ioniaib, 00bEM) NMpH PELIeHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB U
U3 peaNbHOM KM3HM; yMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUYHHBI
(mHa, yrou, TUIOmAAb, OOBEM, IJIOMIATL TOBEPXHOCTH), HCIOIB3YS
u3ydeHHbIE (POPMYIIBI U METOABI, B TOM YHUCIE: IUIOMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMAas cephl; 00bEM KyOa,
OpsSMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYP
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YMeHne onepupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHEe BEKTopa Mo Oasucy,
CKAJIIPHOE TNPOU3BEACHUE, BEKTOPHOE IMPOU3BEJICHUE, Yrol MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUTSL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMmenue BbIOMpaTh MOAXOIAIIMKA METOA JJIsi PpeHIeHUs 331ayH,
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKM B M3YYEHUM IPUPOIAHBIX U
OOIIIECTBEHHBIX NPOIIECCOB UM  SBJICHHUI; yMEHHE paclo3HaBaThb

IMMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOAWTH




IIPUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCUHCKOM W  MHPOBOHU

MaTeMaTHYeCKOM HayKHu




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Hucna u BIYUCICHUS
1.1 Hatypanbnble u nensle uncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Pammonanbueie uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JAPOOH, TPOLIEHTHI,
' 0eCKOHEUHBIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J{eficTBus ¢ apuMeTHIECKUMU
' KOPHSIMH HaTypajIbHOU CTEIIEHU
14 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C PAaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBoiicTBa cTeneHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC,
' ApKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIE JOrapru(MbI
JlelicTBUTeNnbHBbIE uucia. ApupMeTHyeckre omepaluu ¢ JAeHCTBUTEIbHBIMU
1.7 yucnamu. [lpuOmmk€éHHble BBIUKCICHHS, MpaBWUiIa OKPYIJICHUS, NPUKHAKA H
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI
1.8 [IpeoOpa3oBanue BbIpaxkeHUI
1.9 KowmrnekcHeie yncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 enpie u 1poOHO-palIMOHATIEHBIE YPAaBHEHUS
2.2 HppannonanbHble ypaBHEHUS
2.3 TpuroHomeTpuyecKkue ypaBHEHUS
24 [Toka3zaTenbHblE U JOrapuPMUUECKUE YPAaBHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEPAaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanTenb MaTPUILLbI
3 OyHKIUU U Tpaduku




@Oynkius, crocodsl 3amanus GyHkuuu. ['paduk ¢ynkumuu. BzaumHo oOpartHbie

>l ¢ynkuuu. Yérneie u Heu€THbIe pyHKIMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuu. HauOosbliee m HauMeHblIee 3Hau€HHUE
(GYHKLIMN Ha IPOMEXYTKE
13 CrenenHass (yHKUUS C HaTypaJbHBIM M IeJbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
16 Toukm paspeiBa. Acumnrtorsel rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHMUS TIOCIIEIOBATEILHOCTEH
3.8 ApudmeTrndeckas U reoMeTpudeckas mporpeccun. @opmyria CI0KHBIX TIPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTApHBIX (QYHKIIMN
[IpuMeHeHre TPOU3BOAHOM K HCCIENOBaHUIO (YHKIMHA HAa MOHOTOHHOCTH H
4.2 sKCTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLUU Ha
OTpe3Ke
4.3 [TepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, ornepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnwucarenpHast CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 IIpsiMBIE U INIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 KoopauHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Marematnka. AnreOpa u Hayajia MaTeMaTH4eckoro ananusa; 10 kmacc.
yrayonennoe o0yuenne Mepaisik A.l'., Homuposckuit J[.A., [TossikoB B.M.;
nox peaakuuei [logonsckoro B.E. O0miecTBo ¢ orpaHuYeHHON
orBeTcTBEHHOCTHIO N3narenbckuil neHtp «BEHTAHA-I'PA®y;
AxnmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

» Maremaruka. Anrebpa U Hayaia MaTeMaTH4ecKoro aHanusa; 11 kiacc.
yrayonenHoe ooyuenue Mepsinsik A.I'., Homuposckuii [[.A., Tlonsikos B.M.;
nox peaakiueit [ogonsckoro B.E. O6miecTBo ¢ orpaHndeHHOM
oTBeTCcTBEHHOCThIO M3narenbckuii nuentp «BEHTAHA-TPA®y;
Axunonepnoe o6mectso «M3narenscrBo «lIpocsemienne»

* Matematuka. ['eomerpus; 10 knacc. yrinyoienHoe ooydenue Mep3msik A.L.,
Homuposckuii [[.A., [TonskoB B.M.; nox penakuueit [logonsckoro B.E.
OO011ecTBO ¢ OTPaHUYEHHOW OTBETCTBEHHOCTHIO M31aTeNbCKUI LEHTP
«BEHTAHA-I'PA®y»; AxunonepHoe o61iectBo «M31aTenbcTBo
«IIpocsenieHue»

» Maremaruka. ['eometpust; 11 kinacc. yriny0iaenHoe ooyuenue Mepssik AL,
Homuposckuii [[.A., [TonskoB B.M.; nox penakuueit [logonsckoro B.E.
OOG111ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IICHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iectBo «3maTenbcTBo
«IIpocsemenue»

METOIUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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