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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNU IIPU PELICHUU T€OMETPUYECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOIuUXcs PU U3YyYEHUH
reOMETpUU uYepe3 0OecreuyeHUe BO3MOKHOCTU MPUOOPETEHUS M UCIOJIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOUMBIX JJIs1 YCIEMIHOTO MPOo(eCcCHOHANTBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCcTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(GopMUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
Pa3HbIE SBJICHUS OKPYXKAIOLIEro MUPa, 3HAHUE NOHIATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAAE€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaX, MOACISIX U B PEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TIE€OMETPUYECKHUE
MOJEIIN;

(dopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTIO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, (OpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELICHUs] CTEPEOMETPUYECKHX 3aJa4 M 3a7ad C IMPAKTHYECKUM COACPKAHUEM,
dbopMHpOBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNbCTB  IPHU
000CHOBaHMY MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B ITPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUH;



pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
COCOOHOCTEM 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYALMSIX W MPH U3YYEHUHU NPYTHX
y4eOHBIX TMPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALUN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBistoTcsi:  «lIpsMble W TUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BekTopsl UM  KOOpAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEpPKAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
(dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He  TOJBKO 110
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEAMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil paboueit
IPOrpamMMbl, pacHpeleaEHHbIM 10 ToAaM OOY4YEHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIIHecs
oOpamianuch HEOJAHOKPAaTHO. TO MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
reOMETPUYECKUMH IOHATHAMU U HABBIKAMU ITOCJIEI0BATEIBHO U MOCTYNATENBHO, €
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOLUXCs, pACIIUPSAS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO TEOMETPUH HA YTIIyOIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, oOecneyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

NOATOTOBUTh OOYYAIOIIMXCA K MPOAODKEHUIO H3YyUYEHUsS] MaTeMaTHKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obOecreunBas IMPEEMCTBEHHOCTb MEXKTY
o01uM U ipodeccuoHaIbHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 kimacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMeIX. 1lapanneapsHOCTh MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MaPaJUIEIIbHOCTD TPEX MPIMBIX, APAJUIETBHOCTD IPAMOU
u 1ockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. llapajuienbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIIAPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBII 1 MHOTOTPAHHBIE YTJIBI.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukKOB, pa3BEpTKa MHOrorpaHHuka. [Ipmsma: n-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOTrorpaHHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
[IpaBunbHBIE MHOTOTPAHHUKH: MPAaBUJIbHAS IIPU3Ma W NpaBWIbHASA NHUPAMUJA,



IpaBUJIbHAS TPEYTOJbHAS MMPAMK/IA U IPABUIIBHBIN TeTpasap, KyO. IlpencraBienue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON pu3Msl. [ omans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KoMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOI MeExXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0paxkeHne Ten BpalleHus: Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena v ciaeactsus u3z He€. OObEM mnpsamoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpPA, TUPpaMHUIbl 1 KoHyca. O0BEM IIapa W IIapoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanue mapa u cdepsl TI0CcKocThio. [lOHATHE MHOTOrpaHHUKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WJIHA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e€ dJacTel.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnoaoOus, romorteTus. Pemenue 3agau Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUEHUS LIHIIUHpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS IIapa, METObI TOCTPOCHUS
CEUYECHMI: METOJ CJIEeIOB, METOJ] BHYTPEHHEI0 MPOEKTUPOBAHUS, METOJ] IepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BEKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHHUdA. [IpsMoyroibHas cuctema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
PUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIBHOCTBIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYyIIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS TMPUMEHSATh MaTeMaTUYeCKWe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHUUECKUX MPOOIeM, OPUEHTAITUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MTPAKTUKH, TOHUMAHUE MaTEeMAaTHIECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJBTYPOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKKM MaTEMAaTHYECKUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy MOHATUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpMHUMATh,  (GOPMYJIUpPOBaTh U  IPeoOpPa30BBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

JleNlaTh BBIBOABI C HCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTALIUIO, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBaTe/IbCKHe JAeiiCTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUIUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(POPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIOBUSMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0JIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEpUMEHTA, UCCICI0BAaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4H, BEIOMPATh CIIOCOO peLIeHHs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  IO3HABATENbHON  pedJeKkcud KaKk  OCO3HAHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, I0rOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peIIeHNUH 337a4 ¥ IPOBEACHUN MaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
NUpaMU/a, MPSIMOYTOJBHBIN Mapaienenunea, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OPTOTOHAJIBHOE
MPOEKTUPOBaHKE (GUTYP Ha TIIOCKOCTh, BHIMOJIHATEH U300pakeHus puryp Ha
IIJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaXO0XKJEHUE TEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IPH
pElIEHNH MaTEMaTUYECKUX 3a/ad IOBBIIMICHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA M  3AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJIEIN C HCIIOJIB30BAHUEM I'€OMETPUUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM 4acTu QyHIAMEHTA PA3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJl BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OTNKMCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHUK HIIA TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTekKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPJIUHAT;
penaTh reOMETPUYECKHE 3a/1a4U HA BBIYMCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOOJTHO ONEPUPOBATH TMOHATHSMHU, CBSI3aHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB U TEJ BpALICHUS: CEYEHUs LIWJIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOLICHUN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIC CUTyallUH, MPUMEHATH H3YyYECHHBIC MOHITUSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, armapata anreOpbl, penaTh
NPaKTUYECKUE 3aJ1ay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoaeneie  [paxrieckue o0pa3oBaTe/bHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYISAPHOCTD NPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
Vel U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHaUTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHUE, 0600IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
H3yYeHHs

JIeKTPOHHBbIE U(PPOBBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OcHoBHbIE TIpaBUiIa
n300pakeHNs Ha pUCYHKE
TUIOCKOCTH, MapajuIeTbHbBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/FOIMGVRWHE

Ioustus CTCPCOMCTPHU: TOUKA,
npsimasi, IJI0CKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
napauIeNbHBIX TPSIMbIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[TonsaTHA: nepecekaromuecs
IIJIOCKOCTH, TEPECEKAOLIUECS
mpsiMasi ¥ MI0CKOCTh;
MIOJIYTIPOCTPAHCTBO

https://m.edsoo.ru/5SECB310PZ

https://m.edsoo.ru/T2NNAU5SWK

[TonsTus: nepecexaronmecs
IJIOCKOCTH, IEPECEKAKOLIUECS
npsiMasi U IIOCKOCTh;
MOJYIPOCTPAHCTBO

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

MHororpaHHiKH, U300paKeHHUE
MPOCTEUIIINX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOUINX 0OBEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOINUX 00HEKTOB

https://m.edsoo.ru/88UACE52Y

AXCHOMBI CTCPpCOMECTPUU U
IEPBLIC CIICACTBUA U3 HUX

AXCHOMBI CTCPpCOMECTPUU U
ICPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/IDKRA603N

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CICICTBUS U3 HUX.
CriocoObl 3a1aHust IPSIMBIX U
IIJIOCKOCTEMN B IIPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U
IIJIOCKOCTEN

https://m.edso0.ru/AQXJIJXEDYR

10

11

N3oOpakenue ceueHunit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pebpa. N3o0pakenue
IepeceyeHus MOTyYEHHBIX
mI0cKocTel. PackpammBanne
MOCTPOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

N3o6paxeHune cedeHuit
MUPaMUJIbI, KyOa U MIPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 uxX
pé6pa. N3obpaxkeHue
MepeceueHUs MOTyICHHBIX

https://m.edsoo.ru/EVUEQAZ7J]

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

IJI0CKOCTEN. PackpamuBanue
MIOCTPOEHHBIX CEUEHUI
pa3HbBIMU LIBETaMHU

12

13

N3o0paxenune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOpPBIE MTPOXOJIAT Yepe3 uX
pé6pa. N3o0paxkeHue
MEPECeUCHUS MOTyUYCHHBIX
iockocteil. PackpammBanue
MOCTPOSHHBIX CCUCHUI
Pa3HBIMH [IBETaMU

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pebpa. N3o0pakenue
nepeceyeHus MoayYeHHBIX
mI0cKkocTei. PackpammBanne
MMOCTPOEHHBIX CEUCHUM
pa3HbIMU LIBETaMU

https://m.edso0.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

14

15

16

Meron cnenoB Ui TOCTPOCHUS
CEUYECHUU

Meton crnenoB uis IOCTPOEHUS
ceueHuil. CBoiicTBa
[IEPECCYCHUN NIPSIMBIX U
IIJIOCKOCTEN

Merton cnenoB 1u1si TOCTPOCHUS
ceuenuii. CBoMcTBa
[IepECECYCHUN NIPSIMBIX U
TUIOCKOCTEM

https://m.eds00.ru/1JO0ON3100

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo.ru/SN3SSUSEQ



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0

17

18

19

20

21

[ToctpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YepTEXKel U 3aInch
11aroB MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEepTEXKe U 3aIlnch
1aroB MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3aMKCh
1IaroB MOCTPOCHHUS

[Toctpoenue ceueHui B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEkKEH 1 3aIKch
I1aroB MOCTPOCHUS

[ToBTOpEHME MITAHUMETPUN:
Teopema o mponopIUOHATBHBIX
otpeskax. [logobue
TPEYrOJIbHUKOB

https://m.edsoo.ru/HFW6370DR

https://m.edsoo.ru/L62FFLCBW

https://m.edso0.ru/JIAQIJNZCX

https://m.edso0.ru/XJEZAR5TO

https://m.edsoo0.ru/L3FYZLILR

22

[ToBTOpEHME MITAHUMETPUN:
Teopema Menenas. Pacuers! B
CEYCHMAX HAa BBIHOCHBIX
yeprexax. Mcropus pazsurtus
IJIAHUMETPUU U CTEPEOMETPUH

https://m.edso0.ru/TP9F3DVV1



https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

23

KonrtponsHas pabora
" AKCHOMBI CTEPEOMETPHH.
Ceuenns"

https://m.edsoo.ru/EBLE09SZ1

24

B3anmHoe pacnonoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs rnpsiMple.
[Tpu3Haku CKpEMMUBAIOIINUXCS
npsambix. [Tapannenbubie
MpsiMbIE B IPOCTPAHCTBE

https://m.edso00.ru/TYO90QBHKY

25

26

27

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
napasieIbHON JaHHOW MPSMOH,
MPOXOASAIICH uepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKaIlen
Ha TaHHOW npsiMoit. JlemMma o
MEPECEUCHUH TTapalIeIbHBIX
MPSAMBIX INTOCKOCTBIO

[TapamienbHOCTB TPEX MPSIMBIX.
TeopeMa 0 TpEX nmapayIenbHbIX
npsAMbIX. Teopema o
CKpCHIMBAOINXCA ITPAMBIX

[TapamnensHoe
npoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJlIEJIbHOTO
IIPOCKTUPOBAHUS.
N306paxenue pa3HbIx Guryp B
NapajuIeIbHON IPOEKIINU

https://m.edsoo.ru/CYUQMU9K9

https://m.edsoo.ru/TRPMZB3MZ

https://m.edso00.ru/03GR50WZV

28

IlenTpanbHas npoekuus. YTomn
C COHAIIPABIICHHBIMU

https://m.edsoo.ru/Z5FPAG6SHI



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI

CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

29

3amauy Ha I0Ka3aTeabCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
paCHOHO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

https://m.edsoo0.ru/7W31COFG6

30

[TonsTHS: MapaIeNnbHOCTh
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipru3nak
[IapaJUIEIbHOCTH IPSIMOU U
miockoctu. CBoiicTBa
[1apaJUIEIbHOCTH IPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHUEC U JOKAa3aTCIbCTBO,
CBSI3aHHBIE C MAPAJUIETbHOCTHIO
MPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE

https://m.edso0.ru/2DD9X2MQ3

32

[Toctpoenue ceuenus,
MIPOXOAAIIETO Yepe3 TaHHYIO
MPSIMYIO Ha YepTekKe U
[apajuIeJIbHOTO APYTrof
psAMOH. Pac4€r oTHOIIEHU I

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

33

[TapannensHas npoekuus,
MMPUMCEHCHUC IJId TOCTPOCHUA
cedeHuit kyda u
napauienenunena. CpoicTsa
HnapajijiejicnmIiic1a 1 Npu3mMbl

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



https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK

34

[TapannenpHbIE IIIIOCKOCTH.
[Ipu3Haky napaieIbHOCTH
JIBYX TIJIOCKOCTEH

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 mapajuIeIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MIPUHAUICKALLYIO TaHHOU
IIJIOCKOCTH U CIIEICTBUS U3 HEE

https://m.edso0.ru/2WG4W4XNO

36

CaoiicTBa napamienbHbIX
IUIOCKOCTEH: 0 MapajuIeNIbHOCTH
MPSIMBIX TIEPECEUCHHS TTPU
[epeceueHu’ IBYX
napaiesIbHbIX MIOCKOCTEeH
TpeTben

https://m.edso00.ru/3KIKV3ROG

37

38

CaolicTBa napamienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKIIIOYEHHBIX MEXITY
napajieIbHbIMU TIOCKOCTSIMH;
0 IIepeCeYCHUN IIPSIMOM C
JIBYMSI TIapaJIeTbHBIMHU
TUTOCKOCTSIMHU

IToBTOpEeHuE: TEOpEMa
[Tudaropa Ha mIOCKOCTH

https://m.edsoo.ru/QLA4PYRAT

https://m.edso0.ru/9VJZIWC6J

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CgoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaiesienumnea

https://m.edsoo.ru/HYNIQ7850



https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q

41

Brrunciienue 1iMH OTPE3KOB B
KyOe U MpsIMOYTOJIbHOM
napajuieJenumnene

https://m.edsoo.ru/FZBZVPOEC

42

[lepnieHIUKyYIAPHOCTD NPAMOU
u mnockoctu. [Ipusnak
NEPIEHIUKYISIPHOCTH IIPSAIMOM
U IUIOCKOCTH

https://m.edsoo.ru/ISFSBHOGG3

43

[lepneHMKyIAPHOCTD NPAMON
u mockoctu. [Ipnu3nak
MEPIEHUKYISIPHOCTH IIPSAMOM
U IJIOCKOCTH

https://m.edso0.ru/K38BG31ZH

44

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MIEPIEHIUKYISIPHON K
IIJIOCKOCTH

https://m.edsoo.ru/MVF3MTS4E5

45

46

47

48

Ilnockoctu n
IEPIEHIUKYIAPHBIE UM
HpSIMI)Ie B MHOFOFpaHHI/IKaX

IInockoctu n
MepIEHIUKYISIPHBIE UM
MPSIMbIE B MHOTOTPaHHHUKAX

[lepnieHuKynAp U HAKIOHHAS.
IlocTpoenue nepneHaukyspa
13 TOYKH Ha MPSIMYIO
[leprieHAuKyNAp U HAKIOHHASL.
ITocTpoeHue nepneHuKyspa
M3 TOYKHU Ha NPAMYIO

https://m.edsoo.ru/OKTGKHNSI

https://m.edso00.ru/S1V9AWIW3

https://m.edsoo.ru/KIP9L4ZCX

https://m.edsoo.ru/211TUD45PR



https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOpaTHas)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
NepIeHIuKYIApax (Ipsmas u
oOparHas)

https://m.edsoo.ru/IPCG564WN

51

52

53

Yron mexny
CKPEIIHMBAIOIIMUMUCS NPSIMbIMU

[Touck neprneHuKyIspHBIX
MPSMBIX C IIOMOIIBIO
MePIEeHIUKYISPHBIX
IUIOCKOCTEH

OpTtoronaibHoe
MIPOEKTUPOBAHUE

https://m.edsoo.ru/KAEHQ3EQE

https://m.edsoo.ru/EBYVPSMSI

https://m.edso0.ru/GP0ZX8VHE

54

[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMHJIbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

https://m.edsoo.ru/F5ZMOA1AE

55

[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMH/JIbI C TOMOIIBIO
OPTOTOHAJIBLHON MPOEKIINHU

https://m.edsoo.ru/T50FUDOQOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIIIOCKOCTH.
[InockocTn cummeTpuil B
MHOT'OrpaHHUKax

https://m.edso0.ru/N77K7ZM8K



https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMOM U TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUHU

https://m.edsoo.ru/L9E703U3V

58

HpaBI/IJIBHLIe MHOTI'OIpaHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

60

61

[IpaBuiIbHBIE MHOTOTPAHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IJIOCKOCTH

CrniocoObl OMyCTUTh
NIEPIIEHIUKYJIAPBL: CHMMETpUS,
CZIBUT TOUYKH I10 NapaJIJIeIbHON
IpsAMOI

Casur no HenapauienbHOR
IIPSIMOM, U3MEHEHHE
paccTosHuI

https://m.edsoo.ru/TJISUOWZTH

https://m.edsoo.ru/DHFUCBWO6

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

62

KonTponbnas padota
"B3aumHoe pacnonoxenue
IPSIMBIX U IIJIOCKOCTEN B
nmpocrpaHcTae”

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: yrom Mexay
IIpsAMBIMHA HaA ITJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

https://m.edso0.ru/SKORHWDFQ

64

[ToBTOpEHME: yrom Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU
B IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7



https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7

65

I'eomeTpuueckue MeToabl
BBIUHCIICHHS YTJIa MEXTY
MPSIMBIMUA B MHOTOTpPaHHHKaX

https://m.edso00.ru/3U40237CK

66

JiByrpannsblii yroia. CBoicTBO
JIMHENHBIX YTJIOB IBYTPAHHOTO

yria

https://m.edsoo.ru/8H4CYFABO

67

68

69

70

71

[lepnieniuKynsipHbIe
miockoctd. CBOMCTBA B3aUMHO
HGpHGHIII/IKy,H?IpHI)IX
IIOCKOCTEH

[Tpu3Hak neprneHIuKyIapHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
IIepECEUECHUS ABYX IUIOCKOCTEN
MEPIEeHIUKYJISIPHBIX TPEThel
IJI0CKOCTH

IIpssMoyTONBHBIM
napaiesienunen; Kyo;
U3MEPEHMS, CBOMCTBA
MIPSIMOYTOJIBHOTO
napajuiesIienuneaa

Teopema o0 1MaroHayIu
MPSIMOYTOJIBHOTO
napajuiesienunes1a u ciecTBUe
n3 Heé

CrepeomeTrpuueckue u
MIPUKIIAJHbIE 33]a4H,
CBSI3aHHBIE CO B3aMMHBIM
PacHoI0KEHHEM MPSIMBIX U
TUTOCKOCTH

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQA43F

https://m.edsoo.ru/K99DBNDAW

https://m.edsoo.ru/EST10AD6I

https://m.edso0.ru/4ATBYU36HZ



https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ

72

IToBTOpEHuUeE:
CKPEILMBAIOIINECS IPSIMBIE,
IapajulelIbHbIE IIJIOCKOCTH B
CTaHJapPTHBIX MHOTOI'PaHHUKAX

https://m.edso00.ru/TL947D6WK

73

74

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKPEIMBAIOIINXCS MPSAMBIX,
paccTosiHuEe MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
B IIPOCTHIX CUTYAIUSIX

PaccrostHuEe OT TOYKH 1O

INIOCKOCTH, PACCTOSAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/YFWZTOREN

https://m.edsoo.ru/MV5GN48EIM

75

Beruucnenue paccrosHun
MEXKIy CKPEIIUBAOIUMUCS
MPSIMBIMH C TIOMOIIBIO
MEePIEHUKYIISPHON IIJIOCKOCTH

https://m.edsoo.ru/5SW9VI1IHMD

76

Tpéxrpannsiii yrou,
HEPaBEHCTBA ISl TPEXTPAHHBIX
yrioB. Teopema Iludaropa,
TEOPEMbI KOCHHYCOB U CHHYCOB
JUIsL TPEXTPAHHOTO yriia

https://m.edso0.ru/3SAXGHNLQ4J

77

78

DneMeHTHI chepuyecKoit
T€OMETPHH: TeOC3NUECKUE
JUHUY Ha 3emiie

KonrtponbHast padora "Yrisl u
paccrosaHus"

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/AIRTWZ59YU



https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU

CucreMaTusaiis 3HaHUH

79 "MHOrorpaHHuK 1 €ro 1 https://m.edsoo.ru/VC3UOAK3B
3JIEMEHTHI"

80 Hupaniza. Bzt mHpasiz. 1 https://m.eds00.ru/J3R0247E0
[IpaBunbHas nupamua

81 Hpuswa. Tlpamas it HaKIONHas 1 https://m.edsoo.ru/JNDHOOSEQ
npusmebl. [IpaBuibHas mpu3ma
[TpsiMoit mapasuienenunes,

82 MPSIMOYTOJIbHBIN 1 https://m.eds00.ru/L8803LZGS
napauieJienurne1, Kyo

83 DBIIYKIIEIC MHOTOpAHHHIKH. 1 https://m.edso0.ru/B4TOMDUID
Teopema Ditnepa
BeImykiipie MHOTOTpaHHUKH.

84 Teopewa Jitrepa. HpapubHie 1 https://m.edso0.ru/QOMX9GA1S
U IIOJIyIIPABUJIbHBIC
MHOT'OrpaHHUKHA

85 Kowrponwias pabora 1 https://m.edsoo.ru/3N52B3TEM
"MHororpanHuku"

86 Homsrne pexropa Ha 1 https://m.edsoo.ru/LRBSE3B09
TUTOCKOCTH M B TIPOCTPAHCTBE

87 CymMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL 8

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [TpaBwiio mapamienenuena 1 https://m.eds00.ru/XS6AN7LA2

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 https://m.edsoo.ru/MJUH128L R
Pa3znoxxeHue BekTopa 1o 6azucy

91 TpEX BEKTOPOB, HE JICKAIIHNX B 1 https://m.eds00.ru/U760IDCTG
OJTHO¥ TIOCKOCTH

92 CkansipHO€ TTPOM3BEICHUE 1 https://m.edso00.ru/JZ46VNC71



https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71

Beruucnenue yria Mexay

93 1 https://m.edsoo.ru/IU5196UQP
BEKTOPAMH B IIPOCTPAHCTBE
H N

94 POCTCHIIIE 3a1atH ¢ 1 https://m.edso0.ru/FIXV79T8B
BEKTOpaMHU
n N

95 POCTCHILIE 3aIatu ¢ 1 https://m.edsoo.ru/JCWURNGO01
BEKTOpPaMH
I N

96 POCTEHIINE 3a/1an © 1 https://m.eds00.ru/BEHWOELKS
BEKTOPaMH
I N

97 POCTCHIIIIE 3aIatu ¢ 1 https://m.edso0.ru/P3W8WZZSY
BEKTOpaMHU

000

98 060 HvleHHe 1 crcTeMatisanit 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUN
00600

99 ° HvleHHe 1 cucTeMatisanit 1 https://m.edsoo.ru/XXBTFP5WL
3HAaHUU

100 WroroBas koHTpoJsibHas paboTa https://m.edsoo.ru/SFGPDWNKO

101 HToroBas KOHTpoJIbHAs paboTa https://m.edso00.ru/X3ZG8A6SO

102 O6O6HUIGHH€ 11 CHCTeMaTH3aIHA 1 https://m.eds00.ru/931AWXEK1
3HAaHUU

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Konrpoanusie  Ipakruteckue u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchbl
padoThI padoThI

IToBTOpEHME TEMBI

1 "KoopauHnatsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI14U
IUIOCKOCTH U B ITpocTpaHcTBe”
[ToBTOpEHHE TEMBI

2 "CkansipHO€ MPOU3BEICHUE 1 https://m.edso00.ru/M6JO60NJ7
BEKTOPOB"
[ToBTOpEHHE TEMBI

3 "Beruncnenue yria Mexay 1 https://m.eds00.ru/55KY41LVG
BEKTOPAMH B ITPOCTpaHCTBE"
IToBTOpEHME TEMBI

4 "VpaBHEHHE TPSAMOH, 1 https://m.edsoo.ru/U20HPUS6W
IIPOXOJAIIEH Yepe3 JBe TOUKN"
YpaBHEHHE IOCKOCTH,

5 HOpMaJlb, ypaBHEHHUE 1 https://m.edsoo.ru/VYIH8TERW
IJIOCKOCTH B OTPE3Kax
YpaBHEHME MIJIOCKOCTH,

6 HOpMaJlb, ypaBHEHHE 1 https://m.eds00.ru/541910WGX
IJIOCKOCTH B OTPE3Kax

7 BexTopHoe npounssenenne 1 https://m.edsoo.ru/NTYOG2APM

8 HHHefI HbIC HEPABEHCTRA, 1 https://m.edso00.ru/54EQ7JQ8E
JUHENHOEe MpOorpaMMHUpPOBaHUE

9 JIMReHHbIe HepaBercTEa, 1 https://m.edsoo.ru/VPKWBB4AA

JIMHEWHOE MpOorpaMMHUPOBAHUE



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA

10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mex1y mpsiMbIMH
B MHOTOTpaHHUKAX

https://m.edsoo.ru/KHJ20M3PV

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOI'PaHHHKAX

https://m.edsoo.ru/DDXUUAIA5S

12

13

14

dopmyna pacCTOSHUS OT
TOYKH OO IINIOCKOCTHU B
KOOpauHaTax

Haxoxnenue pacctosiHuil ot
TOYKH JI0 JIOCKOCTH B KyOe
Haxoxaenue pacctosiHuil ot

TOYKH JI0 INIOCKOCTHU B
NpaBUIBHON MupaMue

https://m.edsoo.ru/SG451UUG1

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

https://m.edsoo.ru/UZ15UU37F

15

KonTtponbHnas padbora
"AHanuThueckas reoMmerpus’”

https://m.edso0.ru/SNGILGHFM

16

17

CeueHus MHOT'OT'PaHHUKOB!
CTaHJAPTHBIC MHOTOT'PAHHUKHN

CeuecHus MHOT'OTPaHHUKOB!
METO CJICO0B

https://m.edso00.ru/219603NHQ

https://m.edso0.ru/52XG02J5B

18

CG'—IGHI/ISI MHOFOFpaHHI/IKOBZ
CTaH,I[apTHI)IC IIJIOCKOCTH,
MepeCceueHUs MPSIMBIX U
MJIOCKOCTEM

https://m.eds00.ru/CUP7TCPXQ

19

[TapannenbHble psMbIE U
IUIOCKOCTH: MapajulebHbIe
CeUeHMsI

https://m.edsoo.ru/MM69MKRDP



https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP

20

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: pacuéT
OTHOLLEHUN

https://m.eds00.ru/O71ROIJFI

21

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKPCIIUBAOIIMUMHUCA ITPAMBIMU

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

22

[lepnieHauKyIApHBIE IPSIMBIE U
IJIOCKOCTH: CTAHJIAPTHBIE ITAPbI
NEePIEHAUKYIISIPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU MHOTOIPAHHUKOB

https://m.edsoo.ru/YQUVT6EVZX

23

24

25

26

[TepnieniuKyNIsIpHbBIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TpeX
HEepIEeHIUKYIIsApax
[lepnienauKyIApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUINH
B MHOTOTpaHHHMKaX

[ToBTOpEHME: MIoIaau
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAieH, COOOpaxKeHus
noao0us

[ToBTOpEHME: MIIOIIAAN
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILAIeH, COOOpaXeHus
moa00ust

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9J

https://m.edso0.ru/FDRZ0O9G4X

https://m.edso0.ru/1ZYRNNIKV

27

IToBTOpEHME: MIIOIIAAN
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUTSL TITOMIACH, COOOpaKEHUS
noao0us

https://m.edsoo.ru/HWHVFENLOO



https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

28

ITmomanu ceuenumit
MHOTOI'PAaHHUKOB: TIJIOIIA N
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100MsI

https://m.edsoo.ru/X2HRM9HD4

29

ITmomanu ceuenmit
MHOTOTPAaHHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

https://m.edsoo.ru/8H4ELY9N6

30

KontponsHas pabora
"IToBTOpEHue:
MHOTOTPaHHHUKH, CCUCHUS
MHOTOTPaHHUKOB"

https://m.edsoo.ru/SSUW1IWWV1

31

32

33

34

35

O0BéMm Tena. O0BeM
PSIMOYTOJIBHOTO
napaJiesienunea

3anaum 00 yABOEHHH Ky0a, 0
KBaJpaType Ky0a; 0 TPHCEKIIUU
yria

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
IPSMOYTOJIBHOTO
napaJieNenunea
[Ipuxnaanele 3agauu,
CBSI3aHHBIE C BBIUMCIICHUEM
00BEMa IPSMOYTOJIBHOTO
napaJenenuneaa

O0BEM TIPSIMON PU3MBI

https://m.edsoo.ru/6UXGO0RC9

https://m.edsoo.ru/VK2J2TXEF

https://m.eds00.ru/ODR6H6TQS

https://m.eds00.ru/OSHTIOT1G

https://m.edsoo.ru/8AIL9YHYJ



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ

36

CrepeomeTpuyeckue 3aj1auu,
CBSI3aHHBIC C BEIUUCIICHUEM
00BEMOB TIPSAMOIA TTPU3MBI

https://m.edsoo.ru/1D8HV54A9

37

IIpuxnanHeie 3aauu,
CBsI3aHHBIE C 00BEMOM MPsIMON
IPU3MBI

https://m.edsoo.ru/Ql'Y C4F8I1U

38

39

40

Brrunciienue 00EMOB TeI €
TIOMOIIBIO ONIPENEIEHHOTO
uHTerpana. OObEM HaKIIOHHON
MIPU3MBI

Brrunciienue 00EMOB TeI €

IIOMOIIBIO OTIPEIETIEHHOTO
uHTerpana. O0bEM nupamMuIsl

®opmyna 00bEMa MUPaAMUIBI.
OTtHo1eHuEe 00HEMOB MTUPAMHU/T
C 00LIUM yTIIOM

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJILCMKS8N

https://m.edsoo.ru/AL3PODCYE

41

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoleHNEe 00HEMOB MTUPAMHU/T
C 00LIUM yTIIOM

https://m.edso00.ru/SGOOAJRNY

42

CrepeomeTpuiecKue 3a1a4,
CBSI3aHHBIE C 00BEMAMU
HAaKJIOHHOM MPU3MBI

https://m.edsoo.ru/7TRSRHWOQO7

43

44

CrepeomeTrpuueckue 3a1a4u,
CBSI3aHHBIE C 00BEMAMU
MTAPaMUJIBI

[TpukiaaHbie 3a1a41 IO TEME
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM HAKIIOHHOM MPU3MBI

https://m.edso0.ru/SF480DTS6

https://m.eds00.ru/9SF6OYYVX



https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX

45

[IpuxitagHblie 3ana4m 10 TeEMe
"O0BEMEBI TEN", CBI3aHHEIE C
00BEMOM TTUPaAMUJIBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne 00bEMOB.
Berunicnenue paccTosHus 10
IVIOCKOCTH

https://m.edsoo.ru/I39CX03CP

47

48

49

Kontponbhas pabota "O6beM
MHOTOTrpaHHHKaA"

[umuuapuaeckas
MOBEPXHOCTh, 00pa3yrolue
AJTUHIPUYECKON
MMOBEPXHOCTH

Hunuuap. [psamoii kpyroBoi
uunueAp. [nomans
MOBEPXHOCTU LUITUHIPA

https://m.edsoo.ru/XNWZSSJ7P

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

https://m.edsoo.ru/MAVWA4KY55

50

Konnueckas noBEpXHOCTb,
00pa3yrolne KOHHIeCKOM
nosepxHoctu. Konyc

https://m.edsoo.ru/PVRE7HQ6Y

51

52

53

CeueHue KOHYca MI0CKOCTBIO,
NapajuiebHOMN MIIOCKOCTH
OCHOBAHUA

Y ceu€HHBIN KOHYC.
N306paskenne KOHYCOB U
YCEUYEHHBIX KOHYCOB

ITnomanes 00xK0BOI
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCA

https://m.edsoo.ru/EOVSHALSL

https://m.edso0.ru/9VKWVDCTE

https://m.edsoo.ru/AWKB9E4ANE



https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE

54

TTnomwans 00x0BOI
MOBEPXHOCTH M MOJHOM
MOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTpuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U
BBIYUCJICHUC, IOCTPOCHUEM
CCUCHHI IMIMHPA, KOHYCa

https://m.edsoo.ru/QZVH5EXL9

56

CrepeomeTpHruecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYHUCJICHUC, TIOCTPOCHUEM
CEUYEHU [UIMHIpPA, KOHyCca

https://m.edsoo.ru/AKF6PW62W

57

58

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C IIHJIMHIPOM

HpI/IKJ'IaI[HBIe 3aJaa4u,
CBA3aHHBIC C TUJIIMHAPOM

https://m.edsoo.ru/3429ZLHT5

https://m.edsoo.ru/ZY6ENPVKD

59

60

61

62

Cdepa u map

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u
chepsl mockocTeio. Bug u
n300paxeHue mapa

[lepeceuenue chepsl u mapa ¢
ockocThio. Kacanue mapa u
cdepsl TNIOCKOCThI0. By u
n300paxeHue mapa

VYpaBuenue chepsl. [Tnomnans
cdepsl U e€ yacten

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFSNB5ZS0

https://m.edso0.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

63

Cummetpus chepsl U mapa

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



https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS

64

65

66

67

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

CrepeoMeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MIOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

[Tpuknagabie 3a1a49H,
CBsI3aHHBIE CO chepoit u
1apom

[ToBTOpEHUE: OKPYKHOCTH HA
IIJIOCKOCTH, BHIYMCIICHUS B
OKPYXHOCTH, CTaHJapTHBIE
mog00us

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9]

https://m.edsoo.ru/EJ20DAVEJ]

68

Paznmuunble koMOMHAIINN TET
BpAILIEHUS] U MHOTOTPAHHUKOB

https://m.edso0.ru/LE7933LXX

69

70

3agaun o teme "Tena u
MTOBEPXHOCTH BpanieHus"
3amaun no Teme "Tena u
MOBEPXHOCTHU BpamieHus"

https://m.edsoo.ru/PHHLCG54E

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

71

KonTponbhas pabota "Tena u
MOBEPXHOCTHU BpalieHus"

https://m.edso0.ru/33W222M63



https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63

72

O0béMm unuHIpa. Teopema 06
00bEME MPSIMOTO IHIHHIPA

https://m.edso00.ru/1ZN256ZMO

73

74

75

Brrunciienue 006EMOB TEI C
MTOMOUIBIO ONPENECIIEHHOTO
unterpana. O0bEM KoHyca
[Lnomaay GOKOBOM M OJIHOM
MOBEPXHOCTH KOHYCa
CrepeoMeTprYeCcKUe 3a/1a4H,
CBsI3aHHBIE C BBIYHUCIEHUEM
00BEMOB LIMITUH/IPA, KOHYCA

https://m.edsoo.ru/ACTOMFMVF

https://m.edsoo.ru/ZYTK7P8B1

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

76

[IpukitagHble 3ana4m Mo TeMe
"OOBEMBI U TIONIAAN
MoBEpXHOCTEM Ten"

https://m.edso0.ru/QXEA9GPVB

77

O06bEM 11apa U mapoBOro
cekropa. Teopema 00 00bEME
mapa. [Tnomans chepsr.
CrepeomeTpuyiecKkue 3a1aum,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB 111apa, MAaPOBOTO
CerMEHTa U IapOBOIr0 CEKTOpa

https://m.edsoo.ru/\VV6ONBVZX

78

79

[IpuknagHbie 3a1a4u 110 TEME
"OOBEMBI TeN", CBSI3aHHBIC C
00BEMOM I1apa U TIIOIIAIBI0
cdepsl. COOTHOIIECHUS MEXKTY
TUTOMIA/IIMU TTOBEPXHOCTEN U
00BEMamMu TOJOOHBIX Tell
IToxoOuEbIe Tena B
npocTtpaHcTse. M3menenune
00Béma mpu o100uu.

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

https://m.edsoo.ru/H24188MKQ



https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ

CrepeomeTpuyeckue 3aj1auu,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB TeN U IIoLIAAeH
MMOBEPXHOCTEH

80

KontponsHas pabora
"Ilnomaam mOBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

https://m.edso0.ru/73UODGNYR

81

JBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO uryp. O6mue
CBOICTBA JBHKCHUI

https://m.edsoo.ru/RXJ4YW6ENA

82

Bunasl nBmxkeHui:
IapaJuIeIbHBIN MIEPEHOC,
LEHTpajbHasi CHMMETPHS,
3epKajibHasi CAMMETpHUS,
IIOBOPOT BOKPYT IIPSIMOiL

https://m.edsoo.ru/ZSUA77NTX

83

84

[TpeoOpa3zoBanus moaoous.
[Ipsmas u cdhepa Ditnepa
['eomeTpuueckue 3aaun Ha
NPUMEHEHHE JABHKEHUS

https://m.edsoo.ru/A1IPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

85

KonTponbnas pabota
"BekTops! B mpocTpaHcTBe"

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

86

Ob6o6maroee nosropenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTH3alys 3HAHUI:
"[TapannenbHOCTh NPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/AIHVB2NZH9



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9

87

88

89

90

91

92

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTu3allus 3HaHU:
"BekTopsbl B npocTpaHcTse"

Ob6o6marommee nosropenue 11
MOHSITHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"BekTopsbl B npocTpaHcTBe"

Ob6o6maromee mosropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—11 knaccos,
cucTeMaTH3alys 3HaHUM:
"O6beM MHOTOrpaHHuKa"

O6o06matomiee moBTopenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—11 kiaccos,
cucTeMaTH3alys 3HaHWH:
"O6beM MHOTOrpaHHuKa"

O6o06matomee moBTopenue 11
MOHSATHI U METO/IOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HaHMH:
"Ilno1maam noBEpXHOCTU U
00BEMBI KpYTJIIBIX TEN"
Ob6o6maromee nosropenue 11

MOHATUN U METOJOB Kypca
reomerpun 10—-11 knaccos,

https://m.edsoo.ru/AQEFPERJO

https://m.edsoo.ru/SNIJOLN63

https://m.edso0.ru/B85S7VDTC

https://m.edso0.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK

cucTeMaTu3alus 3HaHuH
"[Lomaau moBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

93
94

Wrorosas KoHTpOJbHAS paboTa

HtoroBast KoHTpoJIbHAs paboTa

https://m.edsoo.ru/GXZMP89GD

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3alus 3HaHUI

https://m.edsoo.ru/UI126CB4XL

96

Hcropus passurus
CTEpPEOMETPHUH KaK HAYKH U €€
POJIbL B pa3BUTHU COBPEMEHHBIX
HHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT I

https://m.edsoo.ru/IESALO6B5

97

Hcropus passurus
CTEpPEOMETPHUM KaK HAYKH U €€
POJIbL B pa3BUTHU COBPEMEHHEBIX
HWHXKXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

https://m.edsoo.ru/8ZKNMYFO03

98

Hcropus passurus
CTEpPEOMETPHM KaK HAYKH U €€
POJb B pa3BUTHH COBPEMEHHEBIX
HWHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

https://m.eds00.ru/41X3XKQOG

99

Hcropus passurus
CTEpEOMETPUHU KaK HAYKU U €€
POJb B pa3BUTHH COBPEMEHHEBIX
HWHXXCHCPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://m.edsoo.ru/4APGHOJY AH



https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

100

101

102

Hcropus pazsurus
CTEpEOMETPUH KaK HAYKHU U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

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

Hcropus pazsurus
CTEpEOMETPUH KaK HAyKH U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
WH)XECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

https://m.eds00.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

https://m.edso00.ru/X89TQ8776



https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH M CIICACTBUS U3 HUX IMPH PEIICHUH
' rEOMETPUUYECKHX 3a/1a
73 OnepupoBaTh MOHATUAMHU: HAPAJICIBHOCTE U MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugpumupoBars B3auMHOE PacIOJIOKEHHUE TPSMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMHU: IBYTPAaHHBIA yrojl, TPaHH JBYTPAHHOTO YTJa,
7.5 pedpo ABYIpaHHOTO yria, JUHEWHBIM yroj JBYrpaHHOIO YIia, rpajgycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTb MOHATHSMU: MHOTOTPAHHUK, BBIMYKJIBI U HEBBITYKIIBIHA
' MHOT'OI'PaHHMK, 3JIEMEHThl MHOTOTPAHHUKA, IPaBHIIbHBIH MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHUJbI MHOIOIpDAaHHHMKOB (IIUpaMuja, MpHU3Ma,
IPSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccupumupoBarb  MHOTOTpaHHWKH, BBIOMpas  OCHOBAHHSA IS
7.8 KJaccu(uKanuy (BBIYKIIbIE U HEBBITYKITBIE MHOTOTPAHHUKH, TIPABUIIbHBIC
MHOTOTPaHHHKH, IPSMbIE U HAKIIOHHBIE TTPU3MBI, TapauIeIeTTATIE/Ib] )
79 OnepupoBaTb MOHATHSAMMU: ceKyIas IJIOCKOCTB, ceueHue
' MHOTOTPaHHHUKOB
710 OOBACHATH NPUHIMIIBI TOCTPOCHUS CEYEHUH MHOTOIPaHHUKOB, UCIIOJb3Ys
' METO/]T CIIE/IOB
CTpouTh CeYeHHS MHOTOTPAaHHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH
7.11 (BBIHOCHBIE) IIJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYp:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaXOXKJAEHUE TEOMETPUIECKUX BEIIMYHMH IO 00pa3iamM
WIA aJrOpUTMaM, MPHUMEHSS W3BECTHBIC AHAIMTHYECKHUE METOMABI TpHU
7.12 pEelICHHH CTaHJAPTHBIX MaTeMaTHYeCKWX 3aJad Ha BBIUYUCIICHHUE
pPacCTOSTHUN MEXIy ABYMS TOYKAMH, OT TOYKH JO MPSMOH, OT TOYKHIIO
TUIOCKOCTH, MEX/Ty CKPEIIMBAIOIIMMUCS MPSIMBIMU
Pemarp 3a1aun Ha HaxXOXKJAEHHE FEOMETPUUECKUX BEIMUYMH O oOpasuam
7.13 WIA aJrOpUTMaM, TMPHUMEHSS W3BECTHBIC AHAIMTHYECKHUE METOMABI TpHU

PEHICHUN CTAaHAAPTHBIX MATEMATHUYCCKHUX 3aJda4 Ha BBIYHUCICHHE YTIJIOB




MEXy CKPEIIMBAIOIIUMHUCA MNPSAMBIMH, MEXIY NPSIMON U INIOCKOCTBIO,
MEXY IUNIOCKOCTSMH, JBYTPAHHBIX YIJIOB

Bbraucnsate 00bEMBI M IUIOIMIAAM IMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ IpUMEHEHUEM (OPMYJ, BEIYUCISATh COOTHOIICHUS

714 MEXIY IUIOIIAASIMU MOBEPXHOCTEH, o0BéMaMu MOJ00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh TOHATHSMHU: CUMMETPUS B IPOCTPAHCTBE, IIEHTP, OCh H
' MJIOCKOCTh CHMMETPUH, LIIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPHI
N3Bnekarp, mpeoOpa3oBbIBaTh M WHTEPIPETUPOBATH HHPOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTypaX, MNPEACTABICHHYIO Ha
YepTekax U pUCyHKax
[TpuMeHsITh TeoMeTpUYecKhe (PaKThl IS PEUICHUS CTEPEOMETPUUECCKHUX
7.17 3a/1a4, TPEANOoJaraloliiuX HECKOJbKO IIaroB pEUIeHUs, €CIH YCIOBHUSA
MIPUMEHEHHUS 3a/1aHbI B IBHOU (popme
718 [IpuMmensATh MOpOCTEMIIME NTPOrPaMMHBIE CpPEACTBA W AJIEKTPOHHO-
' KOMMYHHKAITIOHHBIC CHCTEMBI TIPH PEIICHUN CTCPEOMETPUICCKHX 33]1a
719 [IpuBOAMTH IPUMEPHI MaTEMAaTHYCCKUX 3aKOHOMEPHOCTECH B IPHPOAC H
' JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsITh OTyYCHHBIC 3HAHMSI HAa TIPAKTHKE: aHATM3UPOBATh PeabHbIC
CUTYallUU ¥ IPUMEHSTh U3YUYEHHBIE MTOHITHS B TIPOIIECCE TOUCKA PEIICHUs
MaTeMaTH4eckKu  CcPOpPMYIHPOBAHHOW  MPOOIEMBI,  MOAETUPOBATH
7.20 pealibHble CUTyallid Ha $3bIKE T'€OMETPUHU, HCCIEAO0BATh MOCTPOCHHBIC
MOJICJIH C UCIIOIb30BaHUEM T€OMETPHUUYCCKUX MOHATHI U TEOPEM, arlrapara
anreOphl, pemaTh MPAKTUYCCKUE 3a/ladd, CBS3aHHBIC C HAXOXJICHUEM
TEOMETPHUYSCKUX BEIIMIUH
11 KJIACC
Kona .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NMPoBePsSieMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero o0pa3zoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh MOHATUAMU: UIUHAPUYECKAsT TOBEPXHOCTh, 0Opa3yrolne
6.1 [WIAHIPAYECKON TMOBEPXHOCTH, IWJIMHJIP, KOHUYECKas IMOBEPXHOCTD,
' oOpa3yromue KOHMYECKOM  TOBEPXHOCTH, KOHYC, cdepuyeckas
MTOBEPXHOCTH
6.2 Pacrnio3HaBath Tena BpateHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITOCOOBI MTOTyYSHHST TSN BPALCHHS
6.4 KnaccuduiupoBaTs B3auMHOE pacrioiokeHue cepbl U MI0CKOCTH




6.5

OnepupoBaTh TOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CErMCHTA, IIAPOBOM CIJIOM, OCHOBAHHE IAPOBOTO CJIOS, BBICOTA
[IIAPOBOTO CJIOS, IIIAPOBOM CEKTOP

6.6

6.7

6.8

Boruncnsate  00bEMBI UM IUIOHIAAM TOBEPXHOCTEM TeJ  BpallleHwus,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYIT

OnepupoBaTh TMOHATHSAMH: MHOTOTPaHHHMK, BIUCaHHBIA B chepy u
OINKMCAHHBIN 0KOJIO cepsl, chepa, BIUCAHHAS B MHOTOTPAHHHMK HJIU TEJIO
BpalleHus

BBIYHCIATE COOTHOIICHUS MEXKAY IIOMIAASIMH TOBEPXHOCTEH U 00bEMaMuU
IMOAOOHBIX TEI

6.9

N300pakaTh u3y4aeMble (PUTYpBI OT PYKH M C NMPHUMEHEHHEM IMPOCTBIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATh (BBIHOCHBIE) IUIOCKHE YEPTEeKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (uUryp: BUA CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUEHUS Tel
BpaleHus

W3Brekatb, WHTEPNPETHPOBATH M MpeoOpa3oBbIBaTh HH(POpPMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (uUrypax, MpencTaBICHHYIO Ha
YyepTekax U pUCyHKax

[TpumeHsITh reomMeTpuuecKkre (QakThl JUIsl PELICHUS] CTEPEOMETPUUYECKHUX

3aja4, MPEeANoJaraloliuX HECKOJIbKO IIaroB PEHICHUS, €CJIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JIEHCTBUS CIIOKEHHST BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXKCHHUSI BEKTOpa Ha YHCIO, OOBSICHATH, KaKUMHU CBOWCTBAMH OHH
o0ramaroT

HpI/IMeHHTL IMMPpaBUJIO MTapaJlICJICITUIICAA ITPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh MOHATUSIMU: JEKAPTOBbI KOOPJAMHATHl B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWMHATBHI BEKTOPA,
yrol MeXAy BEKTOpaMH, CKaJsIpHOE IPOU3BEIECHUE BEKTOPOB,
KOJUJIMHEApHbIE U KOMITJIaHAPHBIE BEKTOPBI

6.17

6.18

HaxomuTh cymMMy BEKTOPOB M MPOU3BEIEHHE BEKTOpa Ha YHUCIO, Yroil
MEXJly BEKTOpPAMHU, CKaJIIPHOE NMPOU3BEICHHE, PacKiIalblBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IlaBaTB IIJIOCKOCTh YPABHCHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeﬁMHe rCOMCTPHUYCCKHUEC 3a/la4 Ha IPUMCHCHHUEC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemarn 3aJa4yd Ha J0Ka3aTCIbCTBO MATEMAaTHYCCKHX OTHOIIEHUN U
HAaXO0XIACHUC T'COMETPUIYCCKUX BCIIMYMUH I10 06pasuaM WK aJirOpuUTMaM,
IMPpUMCEHAA HN3BCCTHBIC METObI npu pEeIICHUN CTaHIApTHBIX
MaTEMaTHYCCKUX 3a1a4




6.21

IIpuMeHATH MpOCTEHIIME MPOrpaMMHBIE CpPEACTBA U BJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEILICHUN CTEPEOMETPUUECKUX 3a1a4

6.22

6.23

IIpuBOoAUTE IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAC U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpumeHsTh MOJTyYeHHbIC 3HAHUS Ha MPAaKTHUKE: aHAJIM3UPOBATh peajbHble
CUTYallUU ¥ IPUMEHSATh U3YUYEHHbIE MOHITHS B IIPOIIECCE TOUCKA PEIICHUs
MaTeMaTHU4ecKu  cPOpPMYIMPOBAHHOW  MPOOJIEMBI,  MOJAEIUPOBATH
pealibHbIe CUTYyallMd Ha SI3bIKE T'€OMETPHUH, HCCIIE0OBATh MOCTPOEHHBIE
MO/IEJIU C UCIIOIH30BAaHUEM T€OMETPUUECKUX IMOHATUM U TEOPEM, annapara
anreOphl, pemaTh MPAKTUYSCKUE 3a/1add, CBS3aHHBIC C HAXOXKJICHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomerpus

7.1

OcHoBHblE TOHATUA cTepeoMeTpuu. Touka, mIpsiMasi, MIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHe 00 aKCMOMAaTHUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH
U CJIEICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe  pacnosokeHue INpsAMBIX B IPOCTPAHCTBE:  IE€PECEKAIOLIUECH,
napajuleJibHble M CKpeluBaroluecss mpsmble. [lapamuienbHOCTh MOpsSMBIX U
IUIOCKOCTEHl B IMPOCTpPAHCTBE: MapajUlesibHbIE MpsIMbIE B  IPOCTPAHCTBE,
NapajuleIbHOCTh TPEX MPSAMBIX, MAPALIEIbHOCTh HPSIMONM U IUIOCKOCTH. YTJIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIroJl MEXAYy MNpSIMbIMH B IPOCTPAHCTBE.
[TapanienbHOCTh IJIOCKOCTEH: MapaieNbHble MJIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [IpocTeiiime mpocTpaHcTBeHHbIE (PUTYPBHI HA IIIOCKOCTHU: TETPadIp, KYO,
napajuieJienuIe]], IoOCTPOCHUE CEUCHUN

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOﬁ N IUIOCKOCTHU: TMCPICHAUKYIIAPHBIC IIPAMBIC B
MIPOCTPAHCTBE, MPsIMbIE MapAJUICTbHBIC U MEPICHIUKYISIPHBIE K TUIOCKOCTH, MIPU3HAK
MEPIEeHIUKYIAPHOCTH MPSMON U IIIOCKOCTH, TeOpeMa O MPSIMON MEePIeHIUKYISIPHOMI
IJIOCKOCTH. YTIIbI B TPOCTPAHCTBE: YTOJl MEKIY MPSIMOM U IIIOCKOCTHIO, ABYTPAaHHBIH
yroJl, TMHEHHBIN yroJ1 IByrpaHHoro yria. [lepneHaukymnsp 1 HaKJIOHHBIE: PACCTOSIHHE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 TNTIOCKOCTH, MPOEKIHs (PUrypsl Ha
IJIOCKOCTB. [IepreHINKyIApHOCTD INIOCKOCTEN: IPU3HAK MEPIICHINKYISPHOCTH IBYX
mwrockocteil. Teopema 0 TpEX MepreHIuKYIIsipax

IloHnsATHE MHOrOrpaHHUKa, OCHOBHBIE DJIEMEHTbI MHOIOIPAHHHKA, BBIIYKIBIE U
HEBBIITYKJIBIE MHOTOIDAaHHMKHU, pa3BEpPTKa MHororpaHHuka. lIpusma: n-yronpHas
MpU3Ma, TPaHU U OCHOBaHUS IMPHU3MBI, NpsMas U HaKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs TIOBEPXHOCTh NpU3Msbl. [lapauienenumen, npsAsMOyTOIbHBIN MTapajuIeIenuIe]
u ero coicrBa. [Impamuia: N-yroiapHas nupamMuaa, TpaHU U OCHOBAaHUE MUPAMMUJIBI,
O0KOBas M MOJHAsl MOBEPXHOCTh MUPAMU[IBI, TPAaBUIbHAS U yCEUEHHAs MHUpaMUAA.
OnemMeHTbl TpuU3Mbl MU nupamuiabl. [IpaBUabHBIE MHOTOTpaHHUKHU: IOHSTHE
IIPaBWJIBHOTO MHOTOTPaHHMKA, NpaBWIbHAs IpU3Ma M IpaBUIbHAs NHpPaMUJa,
NpaBUJIbHAS TPEYTroibHAs MUpaMHJIa U MPaBHIBHBINA TeTpasap, KyO. [IpencraBnenue
O IpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Ap, NOAEKa’ap U ukocadapyrue CedeHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IPOCTPAaHCTBC: CUMMCTPUA OTHOCUTCIILHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

ONEMEHTBI CUMMCTPUHU B nupaMujaax, napajijiejcnuicaax, IMPaBUJIBHBIX
MHOT'OrpaHHUKax

7.6

Boruncnenue »neMEHTOB MHOTOIPAaHHUKOB: pE&Opa, auaroHanu, yriel. [lmomanb
OOKOBOI MOBEPXHOCTH M TIOJHOM TOBEPXHOCTH MPSIMOW MPU3MBI, IUIOHIA/b




OCHOBAHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpAMOM mpu3mbl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOBEPXHOCTH IIPAaBUIBHOW IHUPAMMIBI, TEOpEMa O IUIOIIALU
yceu€HHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

7.7

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUS MEXKIY IJIOLIAASIMU IIOBEPXHOCTEH,
00bEMaMU MOT00HBIX TET

11 KIIACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
I'eomerpus

[{mmHApUYecKas MOBEPXHOCTh, 00pa3yoIie IUIHHIPUIECKON ITOBEPXHOCTH, OCh
WIMHAPHUYECKOW MOBEPXHOCTU. LIumuHAp: ocHOBaHUS M OOKOBasi MOBEPXHOCTb,
o0Opa3syroias 1 0Ch, TUIOLIaAh OOKOBO U MOJHON MTOBEPXHOCTH

Konuveckass moBepXHOCTh, 00pa3yrolle KOHHYECKOH MOBEPXHOCTH, OCh U
BepIlIMHA KOHUYECKOW moBepxHOCTU. KoHyc: OcHOBaHME U BepIIMHA, 00pa3yroiias
U OCb, IUIOIIa/1b OOKOBOM 1 MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: nentp, paguyc, 1namMeTp, IIonaas NoBepxHocTH cepbl. Bzanmuoe
pacnionoxeHue chepbl U IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIoIaab

chepsl

6.4

6.5

6.6

N3obpakenue Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka mumHapa 1 KOHyca
KomOuHaimu Ten BpalieHUs W MHOTOTPAaHHUKOB. MHOTOTPaHHUK, ONHCAHHBIN
0KOJIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WIIH TEJIO BPALLICHUS

[Tonsarue 06 o6nEme. OcHOBHBIE CBOWCTBa 00BEMOB Tei. Teopema 00 oOBEME
IPSMOYTOJIBHOTO NapajlieNienunesa v ciaeacTBus u3 He€. O0BbEM IUIMHPA, KOHYCA.
O06BEéM mapa u miomaas cheps

6.7

6.8

6.9

6.10

I[TonoOubie Tema B  mpocTpancTBe. COOTHOUIEHUS MEXKAY — IUJIOMIASIMU
MOBEpXHOCTEN, 00bEMAMHU MTOOOHBIX TE

CeveHus muIuHApa (mapaijielbHO W HEPHeHIUKYISIPHO OCH), CEUeHHsI KOHyca
(mapasuienbHOE OCHOBAHHIO U IIPOXOAIIEe Yepe3 BEPIINHY), CEUEHHUs I1apa

BCKTOp Ha INUIOCKOCTU U B IIPOCTPAHCTBE. CnoxxeHue W BBIYUTAHHUC BCKTOPOB.
YMHOXKEHHE BCKTOpAa Ha YUCIIO. Paznoxenue BCKTOpa 1o TpéM HCKOMIIJIAHAPHBIM
BCKTOpaM. HpaBI/IJ'IO MapajjejenmIicaa. Pemrenue 3aaad, CBsA3aHHBIX C
MMPUMCHCHUCM IIPaBUII JEeNCTBUI C BCKTOpaMu

[IpsamoyronbHasg cucrtemMa KOOpAMHAT B MpocTpaHcTBe. KoopauwHaTel BekTOpa.
[Ipocreitmne 3amaum B KOOpAWMHATaX. YTOd MexaAy Bekropamu. CkanspHoe
MIPOU3BEJCHUE BEKTOPOB. BBIUKCIIEHHE YITIOB MEXIY HPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I IIPU PEILIEHUHA TEOMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

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

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajady;
yMeHue (GOpMyIUpPOBAaTh M ONEPUPOBATH MOHATHAMU: OIMpeIesieHue,
aKcuoma, TEOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCUJIbHBIE (DOPMYJIUPOBKHU; TPUMEHATh UX; YMEHHE (DOPMYIUPOBATh
00paTHOE W MPOTHBOIMOJIOKHOE YTBEP)KICHHUE, NMPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIONB30BaTh METOJ MaTeMaTHYeCKON WHAYKLHUU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OIICHMBATh  JIOTMUECKYI0 TMPAaBUIBHOCTh  PACCYXKACHWI;, yMEHHE
OIEpUPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, ONEpPALlUU Haj
MHOKECTBAMHU; YMEHHUE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH
anmapar JJis OUCAHUs PEATbHBIX MTPOLIECCOB U SIBJIICHUM U MPHU PEIICHUN
3aJa4, B TOM 4HCIE M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OTIepUPOBATH MOHITHIMH: Tpad, CBI3HBINA Tpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINHUCHIBaTh Tpadbl pa3IHuYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM I10Ka3aTeNIeM, KOPEHb HAaTYypaJIbHOM CTENEHH, CTEIIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JeMCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIOJIb30BaTh
NpPU3HAKK JEIUMOCTH, HAUMEHBIIUN OOLIMI JETUTeNh U HauMEHbIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudpmMamu, npeoOpa3zoBaHUs JIPOOHO-pAIMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTHIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBatolasi  reoMeTpudeckas  IMpOrpeccus; yMEHHWE  3a7aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIT,
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanyveckas); yMeTh IPOU3BOAUTH apU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATh INOHATUAMHU: pPAOVOHAIIBHBIC, WPpallMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATEMATUUYCCKHX

3aJlad ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAaYKH U peaﬂBHOﬁ KHN3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXYTKE, HeTpepbIBHAs (DYHKIIKS, aCUMOTOTHI Ipaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOIHAs (PYHKIMH, T€OMETPUUECKUI 1
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMI, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIIMM; YMEHUE HaXOJWUTh MPOU3BOJIHBIE AJIEMEHTApHbBIX (DYHKIIMIA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJb30BAHHUEM amIapara MaTeMaTH4eCcKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bu3HYeCcKUX 3aa4ax; HaXOJUTh TJIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTCErpaga; MpuBOAUTE NPUMEPbI MATEMATHYCCKOI'O0O MOACIIMPOBAHUA C

noMOILbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHe (YHKIMH, OOpaTHbIE TPHUTOHOMETPHUECKHE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a71a4u U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(duHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMsI, HEPaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C MCIOIb30BAaHUEM aIlapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YMCIIOBOTO HabOopa; yMEHHE H3BIIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOLECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaPUIeCKUX
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIUUCISTH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIIy4aiiHasi BeJIMYMHA, pPacIlpelelieHue BEpPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pACHpPEACICHUNA IS
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh MOHATHIMHU: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue omnepupoBaTh IMOHATUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKMHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIAY HPSIMOH M IIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellleHnH 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHPA; CTPOUTH
MaTeMaTUYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIIMYHMH, pCIIaTh CBA3AHHBIC C HUMU MIPAKTUYCCKUC 3aa9U
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenumesn, Mpu3Ma, Nupamuiaa, (Gurypa U IMOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYycCa, MUIUHIApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O IMapauICiICIiuneaa, mUupaMuabl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYECHHsI KOHYCAa M LIWJIMHJPA,
NapajuleJbHblE OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUS, UX CEYEHHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
ompoBepraTh UX; YMEHHE MPOBOANUTH Kiaccuukanuioo Quryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, mMpeoOpa3zoBaHue MM0A00Ms, MOM0OHBIE (UTYPBI; yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IIOIaAb, 00BEM) IIPU PEIICHUH 3a/1a4 U3 JPYTUX YYEOHBIX TPEAMETOB U
U3 pealbHOW JXKU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMUUHBI
(MHA, yroJi, IUIOIaab, OOBEM, ILIONIAJh TMOBEPXHOCTH), UCIIONIB3YS
W3YYCHHBIC (POPMYJIBI U METOJbI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpa Ha YHCIO, Pa3JIoKEHHE BEKTopa Mo 0aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3ajad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB

13

VYMeHne BbIOWpATh TMOAXONAIIMNA METOJ JUIsl pEIICHUs 3aadd;
MMOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B U3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOH

MaTeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Pammonanbupie uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JAPOOH, TPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOH creneHu. JefdcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBolicTBa CTENIEHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JleficTBuTenbHbIe 4Mcia. Apu(METHYECKHE ONEpalud C JeHCTBUTEIbHBIMU
17 yucnamu. [IpuOnmkEHHBIE BBIYMCICHUS, NpPAaBWIA OKPYIVIEHHS, NPHKHIKA WU
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckrue ypaBHEHUs

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU

2.11 Marpwuia cucTeMbl THHEHHBIX ypaBHEHHA. OTpeieuTe b MaTPUIIBI
3 OyHKIWH U TpaduKH




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. YérHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKLUUs C HaTypaJbHBIM M IeJIBIM IOKa3areneM. E€ cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. Acumntorsl rpadukoB ¢yHkuuid. CBoiicTBa (QYyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pyukiuu. [Ipou3BoaHbIE S7€MEHTAPHBIX (HYHKIIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! GYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, ornepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomertpus. 10-11 ki xkmace (JI. C. Atanacsan, B. ®@. byrysos, C. b. Kagomies

 JIp.)

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://school-collection.edu.ru
http://wmolow.edu.ru
http://fcior.edu.ru
http://www.numbernut.com/
http://www.math.ru
http://www.int.ru
http://sbiryukova.narod.ru
http://www.fipi.ru/
https://math-ege.sdamgia.ru

http://alexlarin.net
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