MUHUCTEPCTBO NPOCBEIIEHUS POCCUNCKOU ®EJEPAIINNI

MunucTrepcTBo 00pa3oBaHusl H MOJIOAEKHOM NOUTHKH CBepa/IoBCKOM

o0J1acTH

AAMHHHCTpAaLMsA ropoackoro okpyra Bepxuss [Isimma

MAOY "COII Ne 25"

COTJIACOBAHO YTBEPIKIEHO

ceKkpeTaphb Tupexrop ',

PACCMOTPEHO

PYKOBOZHTEIb

npenMeWm TIeJarOrUYEeCKOro COBETa
| Céxolnosa S1.1O.

[Tpotoxon Nel ot «27»
aBrycra 2026 r.

/ ®enoposa D.B. [Tpuxa3 Ne64-om 0T «27»

IIpotokon Nel oT «27» asrycra 2026 r.

aBrycra 2026T.

PABOYAS ITPOI'PAMMA

(ID 12294917)

y4eOHoro npeamera «I'eomerpusi. Yriry6ieHHbIH YpOBeHb»

st obyqaromuxest 10 — 11 xinaccoB

Bepxnsas Ilsimma 2026



MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsSETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
NOHATUMHBIX OCHOB TI'E€OMETPHM, IPH JO0KA3aTeJIbCTBE TEOPEM M ITOCTPOCHUH
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YAaCTHOCTU (PM3UUYECKUX 3a/1a4.

[lenb ocBoeHus mporpamMmbl yaeOHOTo Kypcea «I'eomerpus» Ha yrmyOiaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUMXCcs IPU U3YUEHUN
reOMETpUU uYepe3 0OecreuyeHUe BO3MOKHOCTU MPUOOPETEHUS M UCIOJIb30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUI U ACHCTBUH, ClIEUU(PUYHBIX T€OMETPUH,
Y HEOOXOUMBIX JJIs1 YCHEMIHOro MPOecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

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

pacuIMpeHne MpeaCcTaBiICHUsI 0 TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(bopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(GopMUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABJICHUS OKPY>KAKOLIETO MUPA, 3HAHUE TOHIATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAAE€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyll U yMeHUE UX MPUMEHSTb, YMEHUs JOKa3blBaTh TEOPEMbl U HAXOJIUTh
HECTaHJIapPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHHE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TIE€OMETPUYECKHUE
MOJEIIN;

(dopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTIO MOCTPOEHUS
MaTEMaTUYECKUX TEOpuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aJad W 33Ja4 C MPAKTUYECKUM COIEPIKAHHEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH
000CHOBaHMY MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B ITPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUH;



pa3BUTHE M COBEPIUCHCTBOBAHME WHTEJUIEKTYAJIbHBIX M  TBOPYECKUX
CHOCOOHOCTEM 00yyaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PAClO3HABATH MPOSBICHUS T'€OMETPUYECKUX TOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX TMPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALUN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP’KaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «['eoMerpusi» B
10-11 «maccax sBistoTcsi:  «lIpsiMble M TUIOCKOCTH B TPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BekTopsl UM  KOOpAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
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 Tofam oOydyenus. Coaepxanue oopa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IPOrpamMMbl, pacHpeleaEHHbIM 10 ToAaM OOY4YEHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0y4aroIIHecs
oOpamianuch HEOAHOKPAaTHO. OTO TO3BOJSET OPraHHU30BaTh  OBJAJICHUE
r€OMETPUYECKUMH MOHATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENIBHO, C
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 YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

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

NOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUsI MAaTEMAaTUKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obOecreunBas IMPEEMCTBEHHOCTb MEXKTY
o01uM 1 ipoeccuoHaTLHBIM 00pPa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsMbIX. [lapaninenpsHOCTh MPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: MAPAJIICIIBHBIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKIHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIIAPAX.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yria. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CHHYCOB Il TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKHu

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMHIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAS MMPAMU/A U TPAaBUIIbHBIN TETPAdIp, KyO. IIpencraBnenue
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, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWJIBHOM MHOTOIPDAHHMKE: CHMMETpUS
napaJuIeeNuIe d, CUMMETPHUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOpPHl KOJUIMHEApHBbIE, COHANPABJICHHBIE U  IIPOTHUBOIIOJIIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA 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 KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pas3lIoKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MeExXay BekTopaMu. CKalasipHOE MPOU3BEICHUE
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 IIIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPHU3MBI, MWIMHJpA, TUPAaMHUIbl 1 KoHyca. O0BEM Imapa U mapoBOTO
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas oOKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, chepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUEHUS LIHIIUHpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUYECHMI: METOJ CJIEeIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOE YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cucTeMa
KoopAMHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. PasnoxeHune BeKTOpa MO
6azucy. KoopanHaTHO-BEKTOPHBIN METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LEHTpaJbHasl CUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI 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 (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBIICHHUHA, MPOICAYP
IpaXIaHCKOrOo  oOmiectBa  (BBIOOPBI, ONMpPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOILICHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHCKOIr0 Hapoja, cpopMUpPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) hcTeTHYeCKO€e BOCIIUTAHHE!

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TPHUMEHSATh MaTeMAaTHUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mpodeccur u pealn30BBIBATH COOCTBEHHBIC IKU3HEHHBIC TLUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BaHUI0 HA MPOTSKEHUHM BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCeCKUX 3HAHWK Ui pelIeHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKH U OOIIECTBEHHOM MPAKTUKH, 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 OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN  MEXJIy MOHATUSAMH, (POopMyIUpOBaATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleNlaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTHKU, AEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000ILIEHNUI;

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

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOO TOUKY 3PEHHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIATh CBOU CYXACHUA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4H, BRIOUPATh CIIOCO0 PEIICHUS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OpPMAITIH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPIIIAEMbIX JICUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJCThH
crocobaMy CaMOIPOBEPKH, 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,
HaWJICHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBUAM, OOBICHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINIECTBA KOMAaHAHOW W WHAMBUIYAJTbHON
paboThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpPUTEPHUSIM, CHOPMYIHPOBAHHBIM YyYaCTHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJICACTBUSA U3 HUX TPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIacCU(pUKaLUY;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHsSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJbCTBO MAaTEMaTUYECKUX OTHOLICHUW 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 CTEPEOMETPUUECKHX 3a/1ay;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJIyUYCHHbIC 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHITh U3YUYCHHbIC MOHSATUSA B
mpolecce IOMCKa pelIeHusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH M TEopeM, ammapara ajreOpbl, pelarb MPaKTUYECKHe 3a/1ayH,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJHO OMEPUPOBATh MOHSATHUSMHU, CBA3AHHBIMU C LIHJIMHIPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHS TEJ BPAICHHUS,

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

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3AaHHBIMH C KOMOHMHALIMSIMHU TeEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
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, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKHE 3a/1a4U HA BBIYMCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB M TeJl BpaIllEHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYECHHS KOHYca (TapajliesibHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl IJSl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

MIPUMEHSITH IMOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBI, CBOMCTBA B IMPOILECCE IOUCKA PEIICHUS MaTeMaTHYECKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PealbHbIE CUTyaIlMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3aJ1ay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM POBbLIE)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoThbI
1 BBenenmne B crepeoMeTpuio 23 1 https://m.edsoo.ru/N9W8B1M6E
B
2 JAMMHOS PACITONONCHUE HPAMBX B 6 1 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8 httos://m.edsoo.ru/USZ8IAVAR
MIPOCTPAHCTBE
IT
4 epHeHHHIfyMpHOCTL TPAMBIX | 25 https://m.edsoo.ru/L500L9DOR
IJIOCKOCTEN B MPOCTPAHCTBE
VYTl ¥ paccTosHUS 16 1 https://m.eds00.ru/G614X9S1B
MHOrorpaHHuKu 7 1 https://m.edsoo.ru/K415V4D7F
BexkTops! B mpocTpaHcTBE 12 https://m.edso00.ru/H2P5B1T90
IT 606
8 OBTOPEHIE, 000 meHIiIe 1 5 2 https://m.edso0.ru/J7Z9U1K8F
CUCTEeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0

[TPOI'PAMME



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne ni/m Konrpoubnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI

1 AHanuTH4eckasi FreOMeTpHs 15 1 https://m.eds00.ru/J9C7F5W6J
I1 06006

2 OBTOPEIIIE, OBODIICHIE 1 15 1 https://m.edso0.ru/R7X1LIN2P
CUCTeMaTH3alusl 3HAaHUH

3 O0BEéM MHOTOTPAaHHUKA 17 1 https://m.eds00.ru/Y9Z0G7Y8Y

4 Tena BpamieHus 24 1 https://m.edsoo.ru/G9A1L2B2Z
I1 0bé

5 FIOTIAT TIOBEPXHOCTH H ODBEMET 9 1 https://m.eds00.ru/J2X2C6B1R
KPYTJIBIX TEJ

6 JIBrKeHus 5 1 https://m.edsoo.ru/BSG9R2C5E
I1

7 OBTOPCHAE, 0606meHIfe " 17 2 https://m.edso0.ru/C3B508K3V
CUCTEeMaTH3aIvsl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O
i 102 8 0

I[TPOT'PAMME



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

OcHoBHbIE NpaBUIa
M300paXeHUs Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
PSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/C8R5V2L5W

[TonATHS cTepeomeTpun: TOUKA,
npsimMasi, MI0CKOCTb,
npocTtpancTBO. OCHOBHBIE
npaBuiia H300paskeHus Ha
PHUCYHKE IIJIOCKOCTH,
napajenbHbIX MPSIMbIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka
[TonsaTus: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOIINECS
npsiMasi ¥ MJI0CKOCTB;
MOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/D1J1V7K8M

https://m.edsoo.ru/E7A4A8V7D

[TonsTHs: nepecekaronmecs
IJIOCKOCTH, MEPECEKAKOLINECS
npsiMasi ¥ IIOCKOCTb;
MOJTYTIPOCTPAHCTBO

https://m.edsoo.ru/M4P3F1K30

MHoOTOTrpaHHHUKH, N300paKeHNE
MPOCTEUIITINX

https://m.edsoo.ru/M4J5A3Y1F



https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/M4P3F1K3O
https://m.edsoo.ru/M4J5A3Y1F

IPOCTPAHCTBEHHBIX (pUTyYD,
HECYIIECTBYIOLINX 00BEKTOB

MHororpanHuKH, H300paKeHHe
MPOCTEUILINX
IPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 00HEKTOB

https://m.edsoo.ru/ROZ8Y9Y1A

AKCHOMBEI CTCPCOMCTPHHA U
INEPBLIC CIICACTBUA U3 HUX

AKCHOMBEI CTCPCOMCTPHHA U
IMEPBBIC CIICACTBHA U3 HUX

https://m.edsoo.ru/D8Y 2W8X4F

https://m.eds00.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIIEJICTBUS U3 HUX.
CriocoOblI 3a1aHus IPSIMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEMN

https://m.edsoo.ru/L6U8SB5P1W

10

11

N3obpaxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE NMPOXOAT Yepe3 ux
pEbpa. N3o0pakenue
nepeceyeHust MoJIy4YeHHbBIX
mockocrell. PackpammvBanue
IMOCTPOCHHBIX ceueHnuu pa3sHbIMU
oBEeTaMn

N3o6paxkenune ceueHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE TPOXOMSAT Yepe3 UxX
pé6pa. N3obpaxenue
nepeceueHsl MOTyYeHHBIX

https://m.edsoo.ru/N9H8R9U4A

https://m.edso0.ru/C8Y6COR9F



https://m.edsoo.ru/R0Z8Y9Y1A
https://m.edsoo.ru/D8Y2W8X4F
https://m.edsoo.ru/T8T1D4X3X
https://m.edsoo.ru/L6U8B5P1W
https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/C8Y6C0R9F

mockocreil. PackpaimmyBanue
HOCTPOCHHBIX CEUYCHUH Pa3HbIMU
L[BETaMHU

12

13

N3o0paxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pe&opa. Nzo0pakeHune
HepeceueHMs MOJTy4YSHHBIX
iockoctei. PackpammBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH
[[BETaMHU

N300pakeHue ceueHuit
nUpaMu/ibl, KyOa U MpU3MBl,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pEbpa. N3o0pakenue
NEPECCUCHU MOJTYIYCHHBIX
mockocreil. PackpammvBanue
MMOCTPOCHHBIX CEeUeHU Ppa3HbIMU
OBE€TaMH

https://m.edso0.ru/V8S2D3A6E

https://m.edsoo.ru/V3A7D0P9S

14
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16

Merton cneoB 11 MOCTPOEHUS
CEYECHUU

Merton cienoB Uil MOCTPOEHUS
ceueHuii. CBolicTBa
[IEPECCUCHUM NPSMBIX U
IIJIOCKOCTEMN

Merton cneoB 1Sl TOCTPOEHUS
ceueHuii. CBoiicTBa
[IEPECCUCHUM NPSIMBIX U
IUIOCKOCTE

https://m.edsoo.ru/U6F3M4W3T

https://m.edso0.ru/B1D7X2R5I

https://m.eds00.ru/K6S2Y2T4X



https://m.edsoo.ru/V8S2D3A6E
https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/U6F3M4W3T
https://m.edsoo.ru/B1D7X2R5I
https://m.edsoo.ru/K6S2Y2T4X
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18

19

20

21

ITocTtpoenue ceueHui B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKEH U 3aIUCh
IaroB MOCTPOCHUS

ITocTpoenue ceuenui B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKeH U 3aMUCh
IaroB MOCTPOCHUS

IToctpoenue ceuenuii B
nupamujie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3ganue
BBIHOCHBIX YEpPTEXKEH U 3aIllUCh
11aroB MOCTPOEHUS

IToctpoenue ceuenuii B
nupamue, Kyoe rmo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXkKEH U 3aIuCh
I1aroB MOCTPOCHMUS

IToBTOpEHME MIIAHUMETPUN:
Teopema 0 IponOpIHNOHATIBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

https://m.edsoo.ru/C4W6Z8A9L

https://m.eds00.ru/M1G3J6Q0T

https://m.edsoo.ru/R3U3MONSI

https://m.edsoo.ru/C3USN6S7U

https://m.edsoo.ru/S5U5B1J8X

22

IToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYECHUAX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IIJIJAHUMETPUHU U CTEPEOMETPUHU

https://m.edso0.ru/X208V7MOM



https://m.edsoo.ru/C4W6Z8A9L
https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/C3U8N6S7U
https://m.edsoo.ru/S5U5B1J8X
https://m.edsoo.ru/X2O8V7M0M

23

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edso0.ru/U6A0T2Z1X

24

B3aumHoe pacnionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpelnuBaroumecs npsmele.
[Ipu3Haky ckpemuBarOMMXCs
npsimbIx. [lapaniensHble
IPsIMBIE B IIPOCTPAHCTBE

https://m.edsoo.ru/Il6W5Z5L 3V

25

26

27

28

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
IapaJuyIeIbHOM TaHHOM IPSIMOU,
MPOXOJSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAILEeH Ha
JTaHHOM npsimoit. JlemMma o
[IEPECCUCHUH NTapaJUIEIIbHBIX
MPSIMBIX IIJIOCKOCTBIO

[TapaieapbHOCTB TPEX NPSMBIX.
TeopeMa 0 TpEX nmapajienbHbIX
npsaMeix. Teopema o
CKPELIUBAIOIINXCS MPSAMBIX

[TapannensHOE
npoekTrpoBanue. OCHOBHbIE
CBOICTBa NapajljIeIbHOTO
npoekTHpoBaHus. M3o0paxenue
pasHbIX (DUTYp B mapaIeIbHOMI
MPOEKLINUU

IlentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMH.
Yrois Mexay NpsMbIMU

https://m.edso0.ru/R1T2G0Z4E

https://m.edsoo.ru/B5B7N7L1X

https://m.edso0.ru/J9X4Z29V3V

https://m.edsoo0.ru/T3L2A9KA4T



https://m.edsoo.ru/U6A0T2Z1X
https://m.edsoo.ru/I6W5Z5L3V
https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X
https://m.edsoo.ru/J9X4Z9V3V
https://m.edsoo.ru/T3L2A9K4T

29

3amayu Ha JOKA3aTeIbLCTBO U
HCCIIEIOBAHNE, CBA3aHHBIE C
PacIoI0KEHUEM MPSAMBIX B
IIPOCTPAHCTBE

https://m.edso0.ru/O0U1V2R4lI

30

31

32

33

34

[ToHATHS: mapamIebHOCTD
IIPSIMOM U INIOCKOCTH B
npocrtpasctse. [Ipusnax
[apaJUIEIbHOCTH MIPSIMOU U
mockocTH. CBOMCTBa
[apaJUIEIbHOCTH MIPSIMOU U
IIJIOCKOCTH

['eomeTpuyeckue 3a1aun Ha
BBIUKCJICHHE U JOKA3aTeNIbCTBO,
CBSI3aHHBIE C NMAPATIIETBHOCTHIO
NPSIMBIX U MIJIOCKOCTEH B
IIPOCTPAHCTBE

ITocTtpoeHue ceuenus,
MIPOXO/SIIETO Yepe3 JaHHYIO
NpsIMYIO Ha YepTexe U

MapajjIeJIbHOTO APYroM IpsiMOiA.

Pacuér oTHOILIEHU ]

[MapannenbHas npoexuus,
pUMEHEHHE JJIS TOCTPOCHUS
ceueHui kyda u
napaenenunena. CBoicTaa
napaieNienune1a ¥ Mpu3Mbl

[TapannenbHble MIIOCKOCTH.
[Ipu3Haky napauieIbHOCTH
JIBYX IIJIOCKOCTEM

https://m.edsoo.ru/\VV5F0I6L9F

https://m.edsoo.ru/D8P3J2F0B

https://m.edso00.ru/S0V4S5G1W

https://m.edsoo.ru/F504V6P3D

https://m.edsoo.ru/V9E3I4F1N



https://m.edsoo.ru/O0U1V2R4I
https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/D8P3J2F0B
https://m.edsoo.ru/S0V4S5G1W
https://m.edsoo.ru/F5O4V6P3D
https://m.edsoo.ru/V9E3I4F1N
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39

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH ILJIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, He
MPUHAJISKAITYIO JaHHOU
IJIOCKOCTH U CJIE/ICTBUS U3 HEE

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapajieIbHOCTH
HPSMBIX TIepeceyeHus Ipu
HepeceyeHnt JBYX
napajieNIbHbIX MIIOCKOCTEN
TpeThen

CBoiicTBa napayyieabHbIX
IUIOCKOCTEH: 00 OTpe3Kax
napajieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXIY
napauIeIbHBIMU MJI0CKOCTSIMU;
0 MEePECEYEHUN MIPSMOH C IBYyMs
NapajuIeIbHBIMU MJI0CKOCTSIMU

[ToBTOpEeHME: TEOpEMa
[Tudaropa Ha rmockocTu
IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/YOH2G1I19Y

https://m.edsoo.ru/S8H4P6L8B

https://m.edsoo.ru/JOE9T2Z4N

https://m.edsoo.ru/N3R3Q1A8C

https://m.edsoo.ru/P1D6B5W9A

40

41

CaoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napajienenunena
Boruncnenue 1iaMH OTpE3KOB B
KyO€e U mpsIMOYTOJIbBHOM
napaesenumnene

https://m.eds00.ru/J9Z1G2K3Y

https://m.eds00.ru/L1C714Q7S



https://m.edsoo.ru/Y0H2G1I9Y
https://m.edsoo.ru/S8H4P6L8B
https://m.edsoo.ru/J0E9T2Z4N
https://m.edsoo.ru/N3R3Q1A8C
https://m.edsoo.ru/P1D6B5W9A
https://m.edsoo.ru/J9Z1G2K3Y
https://m.edsoo.ru/L1C7I4Q7S

42

[IepnieHIUKYIAPHOCTD NPAMOU U
miockocTH. [IpusHak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/U1H707Z3M

43

[IepnieHIUKYIAPHOCTD NPAMOU U
m1ockocty. [Ipusnak
NEPIEHIUKYIIPHOCTH IPSIMON U
IUIOCKOCTH

https://m.edsoo.ru/L2C3B9M1F

44

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOiA,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHOU K
IIJIOCKOCTH

https://m.edso0.ru/R9Q6P2P7D

45

ITnockoctu n
NEPIEHINKYIAPHBIE UM MIPSIMBIE
B MHOT'OTpaHHUKAX

https://m.edsoo.ru/K5Z9K8W1F

46
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48

49

ITnockoctu n
HNEPIEHINKYIAPHBIE UM MIPSIMBIE
B MHOFOFpaHHI/IKaX

[lepnienauKyAsip U HAKIOHHASL.
[TocTpoenune nepneHANKyIsIpa
13 TOYKH Ha MPSIMYIO

[lepneHauKysIp ¥ HAKIOHHAS.
[TocTpoenue nepreHIuKyIsIpa
U3 TOYKH Ha TIPSIMYIO

Teopema o Tpéx
NepreHINKyIsIpax (mpsmas u
oOpatHasi)

https://m.edso00.ru/J7S7G7R9R

https://m.eds00.ru/UOF80O1T5Y

https://m.edsoo.ru/H9H5P6A5Z

https://m.edsoo.ru/L6J8G6YOL



https://m.edsoo.ru/U1H7O7Z3M
https://m.edsoo.ru/L2C3B9M1F
https://m.edsoo.ru/R9Q6P2P7D
https://m.edsoo.ru/K5Z9K8W1F
https://m.edsoo.ru/J7S7G7R9R
https://m.edsoo.ru/U0F8O1T5Y
https://m.edsoo.ru/H9H5P6A5Z
https://m.edsoo.ru/L6J8G6Y0L

50

Teopema o Tpéx
nepreHuKyspax (mpsmast u
obpatHas)

https://m.eds00.ru/0O1D710S6G

51

52

53

Yron mexny
CKPELIUBAIOIIMMUCS TPSIMBIMU
[Touck nepreHIuKyIAPHBIX

IPSAMBIX C IIOMOILBIO
NEPIEHAUKYIISIPHBIX INIOCKOCTEN

OpTtoronanbHoOe
MIPOEKTUPOBAHHE

https://m.edsoo.ru/N3E9I19G2L

https://m.edsoo.ru/G2D4N3N9F

https://m.edsoo.ru/H8F5D4U60

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOU
IIUPAMUJIBI C TOMOULIBIO
OpPTOTOHAJILHOM MPOEKINH

https://m.edso0.ru/M6SOWA4E2T

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MUPAMUJIBI C TOMOUIBIO
OpPTOTOHAJILHOM MPOEKINH

https://m.eds00.ru/G6E2G4F9X

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[InockocTn cMMMETpHIA B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/l1401E8T3A

57

58

[Ipu3Hak nepnesauKyJIsSpHOCTH
MPSAMOM M TNIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

[IpaBuibHBIE MHOTOTPAaHHUKH.
Pacuér paccTosgHMI OT TOYKH 10
IJIOCKOCTH

https://m.edso0.ru/G4B0S5L2H

https://m.edsoo.ru/Y8U9NOO3I



https://m.edsoo.ru/O1D7I0S6G
https://m.edsoo.ru/N3E9I9G2L
https://m.edsoo.ru/G2D4N3N9F
https://m.edsoo.ru/H8F5D4U6O
https://m.edsoo.ru/M6S0W4E2T
https://m.edsoo.ru/G6E2G4F9X
https://m.edsoo.ru/I4O1E8T3A
https://m.edsoo.ru/G4B0S5L2H
https://m.edsoo.ru/Y8U9N0O3I

59

[IpaBusibHBIE MHOTOTPAHHUKH.
Pacuér paccrostHuii OT TOUKHU 10
ILIOCKOCTH

https://m.edso00.ru/U9L8Z506G

60

CriocoObl OIyCTHTD
NEePIEHANKYIISPBI: CAMMETPHS,
CIBUT TOYKH I10 NIapaJLIEIbHON
MPAMOM

https://m.edsoo.ru/Q603J0U3H

61

62

63

64

65

CnBur no HenapamieabHON
IIPSIMOM, U3MEHEHHE PACCTOSIHUI

KonTponbnas pabota
"B3zauMHoOe pacroioxeHue
MPSIMBIX | IIJIOCKOCTEH B
npoctpaHcTae”

[ToBTOpEHME: YrOT MEXKAY
MPSIMBIMH Ha TIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB
[ToBTOpEHME: YrOT MEXKAY
CKPELIMBAIOIINMUCS MPSIMBIMH B
MIPOCTPAHCTBE
['eomeTpuueckune MeToabl
BBIYHCIICHUS YTJIa MEXKY
MPSIMBIMU B MHOTOT'PaHHHUKAX

https://m.edsoo.ru/M1L7E7D6A

https://m.edsoo.ru/T8K8J1Y2H

https://m.edsoo.ru/X7B1B0A5SA

https://m.edsoo.ru/I0OVONIN5SR

https://m.edsoo.ru/HOI1Y8C6L

66

JIByrpanHsb1ii yrosu. CBOMCTBO
JUHEHHBIX YTJIOB IBYTPAHHOTO

yria

https://m.edsoo.ru/X7A6Z8N30



https://m.edsoo.ru/U9L8Z5O6G
https://m.edsoo.ru/Q6O3J0U3H
https://m.edsoo.ru/M1L7E7D6A
https://m.edsoo.ru/T8K8J1Y2H
https://m.edsoo.ru/X7B1B0A5A
https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/X7A6Z8N3O

67

IlepnienquKyIspHBIE IIIIOCKOCTH.
CBoiicTBa B3aUMHO
MEePIEHIUKYIISIPHBIX TUIOCKOCTEH

https://m.edsoo.ru/J4AFQU6LIE

68

[Ipu3Hak nepnesauKyJIspHOCTH
IJIOCKOCTEH; TeOpeMa O MPSMOK
IIEPECEUCHUS IBYX IIIOCKOCTEN
HEepIEHIUKYIIAPHBIX TPEThel
IUIOCKOCTH

https://m.edso0.ru/D0O5T8POH

69

[IpssmMOyTOIBHBII
napajuiesenumnesn; Kyo;
U3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuieenune1a

https://m.edso0.ru/J2B8Q2D10

70

Teopema 0 AuaroHanu
MPSIMOYTOJILHOTO
napajuieJenumnesa u cleICTBUE
u3 Heé

https://m.edsoo.ru/P5H4F1Q1Z

71

CrepeomeTpuuecKkue u
MMPUKJIIAAHBIC 3a1a4U, CBA3aHHBIC
CO B3aMMHBIM PACIIOJIOKCHHEM
MMPAMBIX U IJIOCKOCTHU

https://m.edso0.ru/Q3R0P4X4C

72

73

[ToBTOpEHME: CKPEIIMBAIOIINECS
NpsIMbIE, MTapaJJIEIbHbIE
IIJIOCKOCTHU B CTaH)IapTHLIX
MHOFOFpaHHI/IKaX

[Tapa napannenbHbIX
IJIOCKOCTEM Ha
CKPEITUBAIOIINXCSI MPSIMBIX,
paccTostHue MEXIy

https://m.edso0.ru/B61303U7D

https://m.eds00.ru/X3X5J3X5T



https://m.edsoo.ru/J4F9U6L9E
https://m.edsoo.ru/D0O5T8P0H
https://m.edsoo.ru/J2B8Q2D1O
https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/Q3R0P4X4C
https://m.edsoo.ru/B6I3O3U7D
https://m.edsoo.ru/X3X5J3X5T

CKpCIIUBAOIIUMUCA ITPAMBIMU B
MMPOCTBIX CUTYyallUsAX

74
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76

77

78

Paccrostane oT TOUKH 1O
MJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

Brruncnenue paccTosiHui
MEXIY CKPELMBAOLIIUMUCS
MPSIMBIMH C TIOMOIIBIO
MEePHEHANKYJISIPHON TIIIOCKOCTH
TpéxrpanHslii yrom,
HEPaBEHCTBA JIsl TPEXTPAHHBIX
yrioB. Teopema [ludaropa,
TEOpPEMbl KOCUHYCOB U CHHYCOB
JUTA TPEXTPAHHOTO yIila
DnemMeHTHI chepuuecKoit
T€OMETPUH: T€0AE3NUECKHE
JMHUU Ha 3emiie

KonrponbHas padora "Y1l u
paccrosiHus"

https://m.edsoo.ru/B7P9A6WS8Z

https://m.edsoo0.ru/Q7G3E304D

https://m.edsoo0.ru/G9N2H5L1K

https://m.edso00.ru/G6S619N7S

https://m.edsoo.ru/ESR7Z8K3P

79

Cucremaru3anus 3HaHUH
"MHOrOrpaHHMK U €ro
DJIEMEHTHI"

https://m.edsoo.ru/Y7Y0C4M1P

80

81

IIupamua. Bunasl nupamun.
[IpaBunpHas nupamuaa
[Ipusma. IIpsamas u HakIOHHAs
npusMsl. [IpaBunbHas npusma

https://m.edso0.ru/U0QOK3X9V

https://m.edso0.ru/T6Q3V7N9IT



https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/Q7G3E3O4D
https://m.edsoo.ru/G9N2H5L1K
https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/T6Q3V7N9T

[Ipssmoit napainenenunen,

82 MPSIMOYTOJIbHBIN 1 https://m.edsoo.ru/Y8K3N7U5A
napajuiejaenumnes, Kyo
B .

83 PIILYIIILIE MIOTOTPATHHICH 1 hitps://m.eds00.ru/C6HS09W0O
Teopema Ditnepa
Beimykiible MHOTOTpaHHHUKH.
T i T

84 copema Siiepa. Hpasiibiie 1 https://m.eds00.ru/S5T4Y9L2C
U TOJTyTIPaBHIIbHBIC
MHOTOTPaHHUKH
K 0

85 | OHTPOIIbIA ba ,(,)Ta 1 https://m.edso0.ru/C7F1R4JOL

MHororpaHHuKH

I1

86 OIUITHE BEICTOPA Ha IHIOCROCTH 1 https://m.edso0.ru/L 5L3A2WAG
U B IPOCTPAHCTBE

87 CymMMa BEKTOpOB 1 https://m.edsoo.ru/Y60O7R8X50

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/B6X5W5WII

89 [TpaBwiio mapamenenumeaa 1 https://m.edsoo.ru/Y7R20406E

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1 https://m.eds00.ru/C9T808D8X
Paznosxenue BekTopa 1o 6a3ucy

91 TPEX BEKTOPOB, HE JISKAIUX B 1 https://m.eds00.ru/I9T903V5N
OJTHOM IIOCKOCTH

92 CxkansipHoe NpoOU3BEICHNE 1 https://m.eds00.ru/COU6A7EQS
B

93 BIFHCIICHHIE yIiia Mexly 1 https://m.edso00.ru/G3U3F9G8M
BEKTOpPaMH B IIPOCTPAHCTBE
T .

94 POCTCHIIIHE Safat © 1 https://m.eds00.ru/T9SSE2Q4M
BEKTOpaMH
n .

95 POCTEHILIHE 3 © 1 https://m.eds00.ru/S2Z1V7G5C

BEKTOPAMHU



https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E
https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C

[Ipocreitmme 3anauu ¢

96 1 https://m.edsoo.ru/\VV8C1B1NS5I
BEKTOPAMH
H N

97 POCTCHIINE 3a1aTH € 1 https://m.edsoo.ru/D3R5Q6A1D
BEKTOpaMH
006006

98 © IEIeHHe feucTeMathsani 1 https://m.edsoo.ru/N3L3C7L9Z
3HAHUMI
O00011IeHNE U CUCTEMATHU3AIUS

99 N 1 https://m.edso0.ru/W0Z4C7Y 3K
3HAHUN

100 Wrorosas koHTpOJIBHAS paboTa 1 https://m.edsoo.ru/R5C5M2X4V

101 HroroBast kKoHTpoOIbHAs paboTa 1 https://m.edsoo.ru/D8F2MOV7L
00600

102 © HUIGHHe 1 cHcTeMaTH3att 1 https://m.edsoo.ru/K9N7X0B8K
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE N (pPOBbIE
n/n Tewa ypoxa Bcero Konrpoanusie  Ipakruteckue u3ydeHusi 00pa3oBaTeJIbHbIC pecypChl
padoThI padoThI

IToBTOpEHME TEMBI

1 "KoopauHnatsl BeKTOpa Ha 1 https://m.edsoo.ru/M412M8V3N
IUIOCKOCTH U B ITpocTpaHcTBe”

2 HoeToperie Ten! "CKaJ?Ip Hoe 1 https://m.edso0.ru/DOAODA4L8X
IPOM3BEICHUE BEKTOPOB
[ToBTOpEeHME TEMBI

3 "Beruncnenue yria Mexay 1 https://m.edsoo.ru/Y9O8F5W0B
BEKTOpPAaMHU B IPOCTpaHCTBE"
[ToBTOpenue Tems! "YpaBHeHHe

4 MPSAMOM, MPOXOASIICH yepe3 1 https://m.edsoo.ru/W5P7F1X0Q
JIBE€ TOUKHU"
YpaBHEHHE IOCKOCTH,

) HOpMaJIb, YPAaBHEHUE 1 https://m.edsoo.ru/N0Z9M5B1P
IJIOCKOCTH B OTPE3Kax
YpaBHEHME MJIOCKOCTH,

6 HOpMaJlb, ypaBHEHUE 1 https://m.eds00.ru/J6Q3H7U4W
IJIOCKOCTH B OTPE3Kax

7 BexTopHoe npounssenenne 1 https://m.eds00.ru/E3T5Q9X10

8 JIMHEHHEIC HEpABCHCTE, 1 https://m.eds00.ru/M5BAPSRIM
JMHENHOe MpOorpaMMHUpPOBaHUE

9 JluHCIibIe HEpaBEHCTBa, 1 https://m.eds00.ru/J2R6V8I5T

JIMHENHOE IPOrpaMMHUPOBAHUE



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/J2R6V8J5T

10

AHaIUTHYECKUE METOIBI
pacuéra yriia Mex1y NpsiMbIMH
B MHOTOTpaHHUKAX

https://m.edsoo.ru/U1E2F6L4N

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOT'PaHHHKAX

https://m.edsoo.ru/l1P912K6Y

12

13

dopmyiia pacCTOSIHUA OT TOYKH
JI0 IIJIOCKOCTU B KOOpAMHATAX

Haxoxnenue paCCTOﬂHI/Iﬁ oT
TOYKH J0 IINIOCKOCTH B KY66

https://m.edsoo.ru/L4N3C7H3S

https://m.edsoo.ru/K4F7Y9HSE

14

Haxoxnenne pacctossHuii OT
TOYKH JI0 TJIOCKOCTHU B
MPaBUIILHON MUpAMUJIE

https://m.edsoo.ru/P1M378S9B

15

16

17

KonTponbHas pabora
"Ananutuyeckas reomeTpus”

CeueHus MHOT'OT'PaHHUKOB!
CTaHJApPTHBIC MHOTOT'PAHHUKN
CeueHus MHOI'OIrpaHHUKOB!
METO CJICO0B

https://m.edso0.ru/O6Y9N8J6F

https://m.edsoo.ru/Y507H6D2I

https://m.edsoo.ru/\VOD1G9X1Z

18

CG'—IGHI/ISI MHOFOFpaHHI/IKOBZ
CTaH,I[apTHI)IC IIJIOCKOCTH,
nepecequHs{ prIMI)IX nu
MJIOCKOCTEM

https://m.edsoo.ru/R2L71310C

19

[TapannensHble psMbIE U
IUIOCKOCTH: MapaJulebHbIE
CeUeHMsI

https://m.edsoo.ru/USA8B2N7D



https://m.edsoo.ru/U1E2F6L4N
https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D

20

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: pacyéT OTHOIIEHUH

https://m.edso0.ru/G2F7Q7M3lI

21

22

23

24

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbI MEXKAY
CKPCIIUBAOIIMUMUCA ITPAMBIMU

[lepnieHauKyIApHBIE IPSIMBIE U
IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEePIEHIUKYIISIPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU MHOTOI'PAHHUKOB

[TepnieniuKyNIsIpHbBIE IPSIMBIE U
IUIOCKOCTH: TeopeMa 0 Tpex
HEepIEeHIUKYIIspax
[lepnieHauKyIApHBIE IPSIMBIE U
IUIOCKOCTH: BBIYUCIICHHUS JUIVH B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/H5N8Q7D4F

https://m.edsoo.ru/M6EQE9A1J

https://m.edsoo.ru/Z0B5T4K4Y

https://m.edso00.ru/S616Z2N2V

25

[ToBTOpenue: miomanu
MHOT'OYTOJIbHUKOB, ()OPMYIIbI
JUIS TUTOILAieH, COOOpaxeHus
noao0us

https://m.edsoo.ru/M8Y7R6C9P

26

IToBTOpEHME: MIOIIAAN
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUIS TUTOILAAEH, COOOpaXeHus
noao0us

https://m.edsoo.ru/P303B9P5Y

27

IToBTOpEHME: MIIOIIAAN
MHOTOYTOJIBHUKOB, (POPMYJTBI
JUTS TUTOTIA/IeH, CoOOpaKeHus
o00us

https://m.edso00.ru/J3S0D8G8L



https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F
https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L

28

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

https://m.eds00.ru/T9A2X9T70

29

ITmomanu ceuenmit
MHOTOTPAaHHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUS IO 100Ms

https://m.edso0.ru/N3G5E20Q3L

30

KontponsHas pabora
"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHHUsI MHOTOTPaHHUKOB"

https://m.edsoo.ru/H9J2P1A4]

31

32

33

34

0O0BéM Tenna. O0beEM
MPSIMOYTOJIBHOTO
napajureNienumne/a

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

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
OPSMOYTOJIBHOTO
napaJenenuneaa

[Ipuknagneie 3a1a4u,
CBSI3aHHBIC C BEIUMCIICHHEM
00BEMa MPSIMOYTOILHOTO
napasulesienuIe1a

https://m.edsoo.ru/J517C2D2E

https://m.edso0.ru/O0J1R6V3X

https://m.edso0.ru/T1F1D116C

https://m.edsoo.ru/P6USYIM1E

35

O0BEM MPSAMOI TPU3MBI

https://m.edso0.ru/L3X90Q5V8M



https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/N3G5E2Q3L
https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M

36

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C BEIUUCIICHUEM
00BEMOB TIPSAMOIA TTPU3MBI

https://m.edsoo.ru/M6VVOH8Y7R

37

IIpuxnanHeie 3a1auu,
CBsI3aHHBIE C 00BEMOM MPsIMON
IPU3MBI

https://m.edsoo.ru/M2E50416V

38

39

40

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

Brrunciienue 00EMOB TeI €

IIOMOIIBIO OTIPEIETIEHHOTO
uHTerpana. O0bEM nupamMuIs!

®opmyna 00bEMa MUPaAMUIBI.
OTtHo1eHNEe 00HEMOB MTUPAMHU/T
C 00LIUM yTIIOM

https://m.edsoo.ru/V6D1P3R5V

https://m.edsoo.ru/L8T5DOMS8R

https://m.edsoo.ru/S4P1G4P6H

41

®dopmyna 00bEMA TUPAMUIBIL.
OTtHo1eHuEe 00HEMOB MTUPAMHU/T
C 00LIUM yTIIOM

https://m.edsoo.ru/I5U3A1X0B

42

CrepeomeTpuyiecKue 3a1auu,
CBSI3aHHBIE C 00BEMAMU
HAaKJIOHHOM MPU3MBI

https://m.edso00.ru/S2M5U3G0K

43

44

CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU
MTAPaMUJIBI

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

https://m.edso0.ru/L6U20Q6S8K

https://m.edso0.ru/G2P3V6P4C



https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V
https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C

45

[IpuxitagHblie 3ana4m 1o TeMe
"O0BEMEBI TEN", CBI3aHHEIE C
00BEMOM TTUPaAMUJIBI

https://m.edsoo.ru/O3H9B7 X4V

46

[Tpumenenne 00bHEMOB.
Bbrunicienue paccTosHus 10
IVIOCKOCTH

https://m.edso0.ru/FOA1T6F3Z

47

48

Kontponbhas pabota "O6beM
MHOTOTrpaHHHKaA"

I_[I/IJ'II/IHI[pI/I‘leCKaH IIOBCPXHOCTD,

o0pa3yromue HUIHHIPHYECKON
MMOBEPXHOCTH

https://m.edsoo.ru/F3G2U1F6N

https://m.edsoo.ru/B2R8N4E5X

49

umuaap. [psamoit kpyroBou
e Ip. [Inomans
MIOBEPXHOCTU LIUIUHIPA

https://m.edsoo.ru/17VV3W0V1B

50

Konnueckas noBEpXHOCTB,
00pa3yrolne KOHNIeCKOM
noBepxHocTu. Konyc

https://m.edso0.ru/Z705V5F0T

51

52

53

Ceuenne KoHyca IIIOCKOCTHIO,
MapajuiebHOM MIIOCKOCTH
OCHOBAHUA

Y ceu€HHBI KOHYC.
N3o6paskeHne KOHYCOB U
yCEeYEHHBIX KOHYCOB

ITnomanes 00xK0BOI
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCA

https://m.edsoo.ru/A1P1E8Z1V

https://m.edsoo.ru/D411B1K1X

https://m.edsoo.ru/A2N3J7D2Z



https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X
https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z

54

TTnomwans 00x0BOI
MOBEPXHOCTH M MOJHOM
MIOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/A0VOI5L1K

55

CrepeomeTpHuuecKue 3a1auu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
MIOCTPOEHUEM CEUECHUH
HWIMH]IpA, KOHYyCca

https://m.edsoo.ru/O9U9S1J0E

56

CrepeomeTpruecKue 3aa4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
MIOCTPOEHUEM CEUECHUH
OWIMH]pa, KOHYyCa

https://m.edsoo.ru/J5SU0H2A2M

57

58

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C IIHJIMHIPOM

HpI/IKJ'IaI[HBIe 3aaa4u,
CBA3aHHBIC C TUJIIMHAPOM

https://m.edso00.ru/Z900X4X9Z

https://m.edsoo.ru/U4W2D1N4Y

59

60

61

62

Cdepa u map

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u
chepsl mockocTei0. Bug u
n300paxeHue mapa

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u
cdepsl TNIOCKOCThIO. By u
n300paxeHue mapa

VYpaBuenue chepsl. [Tnomans
cdepsl U e€ yacten

https://m.edso0.ru/D2M8Q10Q9M

https://m.edsoo0.ru/Q0V2D9T2C

https://m.eds00.ru/T1S7U4C8E

https://m.edsoo.ru/O4A7V3I3L

63

Cummetpus chepsl U mapa

https://m.edsoo.ru/M1U5L5B8Z



https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z
https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z

64

65

66

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

CrepeomeTpHuyuecKue 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsi3aHHBIC CO chepold U mapom,
MOCTPOCHUEM MX CCUCHHI
IUIOCKOCTBIO

IIpuxnanHeie 3axauu,
CBSI3aHHBIE CO c(hepoil U mapom

https://m.edsoo.ru/A7L8S8UGE

https://m.edsoo.ru/F8W7Q8M8S

https://m.edso0.ru/P0T2G5X0D

67

[IoBTOpEHUE: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY’KHOCTH, CTAaHAAPTHBIE
mogoous

https://m.edso0.ru/F9C9G7ALV

68

69

Paznuunbie KOM6I/IHaLII/II/I TCII
BpalicHus 1 MHOTI'OI'paHHUKOB

3amaun o Teme "Tena u
MOBEPXHOCTHU BpauieHus"

https://m.edsoo.ru/M9X1Y9C1M

https://m.edsoo.ru/N4BOF4R3E

70

3agauun o teme "Tena u
MTOBEPXHOCTHU BpanieHus"

https://m.edsoo.ru/A6W6V5B7D

71

72

KonTtponsHas padora "Tena u
MTOBEPXHOCTHU BpanieHus"
O6wém nununaapa. Teopema 00
00BEME IPSAMOTro LMIIMHAPA

https://m.edsoo.ru/Y9Q1P8D6A

https://m.edso0.ru/S4D1E8J7S



https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V
https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/S4D1E8J7S

73

Beruucinenue 00bEMOB TEI C
MIOMOIIIBIO OMPEAETIEHHOTO
unterpaiza. O0bEM KoHyca

https://m.edso0.ru/G2P3E3T9N

74

75

76

TTnowmanu 00KOBOI U IOJIHOMU
MOBEPXHOCTH KOHYCa

CrepeomeTpHyeCcKHe 3a/1a4H,
CBSI3aHHBIC C BBIUUCIICHUEM
00BbEMOB IMJIMH/Ipa, KOHYCa
[TpuknaaHbIe 337a49U 110 TEME

"OO0BEMBI U IUIOLIAIN
MoBEpXHOCTEM Ten"

https://m.edsoo.ru/H0Z3J5B0L

https://m.edsoo.ru/ROB3L5Q3H

https://m.edso0.ru/GOM9IN4VIR

77

78

79

O0béM 11apa U LapoBOro
cekropa. Teopema 00 00bEMe
mapa. [lnomans coepsl.
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BHIUMCIIEHUEM
00BEMOB 111apa, MAaPOBOTO

CCIMCHTA U HIApOBOTO CCKTOpa

[TpuknanHblie 3a1a4M MO TEME
"OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM I1apa U TIIOIIAIBI0
chepbl. COOTHOIICHUST MEXKTY
MJTOMIAASIMU TOBEPXHOCTEN 1
00BEMaMHU TTOOOHEIX TEI

[Tomo6HbIe TeNa B
npocTtpaHncTBe. M3MeHnenue
00béMa mpu o000 H.
CrepeomeTpryecKue 3a1auu,
CBSI3aHHBIE C BHIYMCICHUEM

https://m.edsoo.ru/USE8V1S8K

https://m.edsoo.ru/F2B9V6K3V

https://m.edso0.ru/Y7S7CONOM
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00BEMOB TeJI U IIJIOoLaaeH
MOBEPXHOCTEH

80
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KontponsHas pabora
"Ilnomaam mnoOBEpXHOCTH U
00BEMBI KpyTJbIX TEN"

JIBYDKEHUS POCTPAHCTBA.
OTtoOpaxenus. J[BmkeHus u
paBeHcTBO uryp. Obuue
CBOICTBA JBHKCHUMN

Bunasl nBmkeHui:
napasulebHbIN MepeHoc,
LIEHTpaJIbHAsl CAMMETPHS,
3epKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT IIPSIMOiL

[TpeoOpa3zoBanus moaoous.
[Tpsamas u chepa Ditnepa

https://m.edsoo.ru/E7Y1D1J8F

https://m.edsoo.ru/P8X9Y9K9N

https://m.edsoo.ru/F5A906K6N

https://m.edsoo.ru/X0U1R7EOM

84

I'eomerpuueckue 3agaun Ha
IIPUMEHEHUE IBUKEHUS

https://m.edsoo.ru/Y0Z4M4Q3N
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86

87

Kontponbnas padota "Bektopsl
B IIpocTpaHcTBe"

Ob6o6maroee nopropenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3alus 3HaHWM:
"ITapamyienbHOCTh NPSIMBIX U
IJIOCKOCTEN B TpOCTpaHCTBE"

Ob6o6maroee nosropenue 11
MOHATUN U METOJOB Kypca

https://m.edsoo0.ru/L9T1YS8E7S

https://m.edso0.ru/O711L7S8D

https://m.edso0.ru/Z0T217VIN
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reometrpun 10—11 xmaccos,
cUCTeMaTH3allus 3HaHUi:
"BekTopsbl B npocTpaHcTse"

88

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 kmaccos,
CUCTeMaTH3aIlus 3HAaHU:
"BekTopsbl B npocTpaHcTBe"

https://m.edso0.ru/X1L4M9T7S

89

Ob6o6maromee nmosTopenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xmaccos,
CUCTeMaTH3aIlus 3HaHU:
"O6beM MHOTOTpaHHUKA"

https://m.edsoo.ru/L8B7K5P7L

90

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 kmaccos,
CUCTeMaTH3aIlus 3HAaHU:
"O6beM MHOrorpaHHuka"

https://m.edso0.ru/A8T9G9D2P

91

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3als 3HAaHUI:
"ITnomany NOBEpXHOCTH U
00BEMBI KpyTJIbIX TEn"

https://m.edsoo.ru/D2R2A7N5Y
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O6o06matomee moBTopenue 11
MOHATHI U METOJI0B Kypca
reomerpun 10—-11 xnaccos,
cuCTeMaTH3aIs 3HAHWIL:

https://m.edso0.ru/GOH6WSL 1l
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"Ilnomaam MOBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"
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Wrorosas kKoHTpoJbHAS paboTa

HtoroBast kKoHTpoJIbHAs paboTa
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[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auurs 3HaHU

Ucrtopus pazsutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJb B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

Uctopus pazButus
CTEPEOMETPUHU KaK HAyKHU U €€
pOJb B Pa3BUTHH COBPEMEHHBIX
VWH)KEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHH

Hcropus passurus
CTEPEOMETPUH KaK HAYKU U €€
pOJb B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHH

Hcropus pazsutus
CTEPEOMETPUH KaK HAYKU U €€
pOJb B Pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHH

Hcropus pazsurus
CTEPEOMETPUN KaK HAYKU U €€
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pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

101

Hcropus pazsurus
CTEPEOMETPUHU KaK HAyKHU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTH
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Hcropus pazsurus
CTEpEOMETPUHU KAaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
UH)XEHEPHBIX U KOMIIBIOTEPHBIX
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TprMeHSATh aKCHOMBI CTEPEOMETPHH U CIEICTBHS U3 HUX NPH PEIICHUH
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHSMH: JABYTPAHHBIM YTOJI, TPAHHU JIBYTPAHHOTO YIJa,
7.5 pedpo ABYIpaHHOIO yIiia, JIMHEHHBIA Yol IBYTPaHHOTO yIiia, rpajlycHast
Mepa IBYTPaHHOTO yria
76 OnepupoBaTh MOHATUSAMHU: MHOI'OI'PDAHHMK, BBIIYKJIBIH M HEBBITYKJIBIHA
' MHOI'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, IPaBIIIbHBI MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuja, NpHu3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHWKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSIMBbIE ¥  HAKJIOHHBIE TPU3MBI,
napaiesIenure bl)
79 OnepupoBaTh TTOHSATHSIMH: CeKymias TUIOCKOCTb, CeueHme
' MHOTOTPaHHHUKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAHHHUKOB,
' UCIIONB3YS METOJI CIEIOB
CTpouTh CceYEeHHST MHOTOTPAHHHKOB METOAOM CJIEIOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTyp:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaxOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam
WIA aJrOpUTMaM, TPUMEHSS W3BECTHHIC AHAJTUTUYCCKHE METOJIBI TPH
7.12 pEeIICHHH CTAaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha BBIUYUCIICHUE
pacCTOSHUN MEXIy JABYMS TOYKaMH, OT TOYKU JI0 MPSAMON, OT TOUKHJIO
TUIOCKOCTH, MEX/ly CKPEIMBAIOIIMMUCS MPSIMBIMU
713 Pemrate 3amaun Ha HaXOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opas3iam

HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJTIUTHUYCCKUC MCETOJbI ITpH




pEIIeHUU CTaHJAPTHBIX MAaTEeMaTHYECKUX 3a/lady Ha BBIYKMCIICHHUE YIJIOB
MEXy CKPEIIMBAIOIIKUMUCA TPSMBIMH, MEXIY MPSMOl M IUIOCKOCTHIO,
MEXy IIIOCKOCTSMHU, ABYIPAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

714 MEXIY IJI0IAISIMH MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOTI'OI'PaHHHUKOB
715 OnepupoBaTh MOHATUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTpP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (UTYPBI
W3BnekaTtb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, TNPEICTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensaTh reomerpuyeckue (akThl A PELICHUS CTEPEOMETPHUUECKUX
7.17 3ajjay, IMpPEaNoJaralIiuX HECKOJIbKO IIaroB pPELIeHMs], €CIH YCIOBUS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEACTBA U BIJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIICHUHN CTEPEOMETPUUYECKHX 3a7ad
719 [TpuBOANTE MpUMEPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHpoOJE U
' JKU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH MoNydyeHHbIE 3HAaHUSI HAa IPAKTUKE: aHAJIM3UPOBATh PeallbHbIE
CUTYallUU ¥ IPUMEHSTh U3yUCHHbIE TIOHATHS B POLIECCE TTOMCKA PEILICHHS
MaTeMaTHYecKu  cPOpMyJIUMpOBAaHHOM  MpoOJIeMBbl,  MOJAEIUPOBATH
7.20 peasbHble CUTYyallUM Ha SI3bIKE T'€OMETPUHU, UCCIIEAO0BaTh HNOCTPOCHHBIE
MO/IEINTU C UCTIOIH30BAHNEM T€OMETPUUYECKIX ITOHATUH U TEOPEM, arrapara
anreOpbl, pemarh MPaKTHYECKUE 3ajadd, CBSA3aHHBIE C HaXOXJICHUEM
TeOMETPUYECKUX BEITMUNH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThl 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTeJILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MOHITHASIMU: IHJIHHIPHYECKAs] TIOBEPXHOCTh, 00pa3yoIue
6.1 [IMHAPUYECKOW TIOBEPXHOCTH, IHMJIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHUS TeJl BPALLICHUS
6.4 KnaccudumupoBars B3auMHOE pacmoiioKeHHE CPephl U TTIOCKOCTH




6.5

OnepupoBaTh MOHATUSMH: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIApOBOW CJIOW, OCHOBAaHWE IIAPOBOIrO CJIOS, BBICOTA
LIapOBOTO CJI05, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00bEMBI M TUIOIIAAM TMOBEPXHOCTEW TEI BpalleHHUS,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POpMYIT

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOLIEHUS MEXTY TUTOIIAIIMU IIOBEPXHOCTEH M 00BbEMaMH
IMOAOOHBIX TEN

6.9

N300pakaTh n3y4yaemble (UTYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

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

W3Brekatb, WHTEPIPETHPOBATH M MPEoOpPa3oBbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumeHsTh TeOMeTpuYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANOJaralolliX HECKOJIbKO IIAroB pEIICHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUSA CIOXKEHHS BCEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUSI BEKTOpa Ha YHCIO, OOBACHATh, KaKMMH CBOWCTBAMH OHH
o0ramaroT

HpI/IMeHHTb IMMpaBUJIO MTapaJuICJICIIUIICa ITPH CIIOKECHUHN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSMU: JAEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
YroJ  MEXIYy BEKTOpaMH, CKaJLIPHOE IIPOM3BEIEHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauts cymMMy BEKTOpPOB M IPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroil
MEX/ly BEKTOpaMH, CKaJISpHOE MPOU3BEIECHUE, PACKIIABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

33.IlaBaTB IIJIOCKOCTh YPABHCHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUUYCCKUE 3aJa4Yi HAa TPUMCHCHUEC BEKTOPHO-
KOOpJAWHATHOTO METOAa

6.20

Pemarn 3aJa4u Ha O0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHONICHUN U
HAaXOXICHUC T'COMCTPHUICCKUX BCIWYHUH I10 06pa3uaM WK aJirOpuT™MaM,
IMPpUMCEHAA HN3BECTHBIC METObI npu pPEIICHUHA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTeWIINe IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEILIEHUN CTEPEOMETPUUECKUX 3aa4

6.22

6.23

IIpuBOoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIC 3HaHUS HA MIPAKTHKE: aHAIU3UPOBATh PealibHbIC
CUTYallU ¥ IPUMEHATH U3yYEHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIUPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM HA SI3BIKE T€OMETPHUM, UCCIIENOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHHI U TEOpeM, anmnapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIE C HAXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

['eometrpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHE 00 aKCMOMATUUYECKOM ITIOCTPOEHUM CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH
U CJIIEICTBUS U3 HUX

1.2

7.3

7.4

7.5

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECS,
napajuleJibHble M CKpeuuBarouiecss npsmble. llapamienbHocTs HpsMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAaMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: MapajlieiabHble INIOCKOCTH, CBOKMCTBA MapalIeIbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpad.p,
KyO, mapaJuiesenumne, IoCTPOSHUEe CeUeHU

HepHGHZII/IKYJIﬂpHOCTI) HpﬂMOﬁ U IUIOCKOCTH: MNCPICHIAUKYIAPHBIC IPSAMBIC B
MIPOCTPAHCTBE, MPSIMbIE TapajlieJIbHbIe U NEPIECHANKYISPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, TeOpeMa O MPSIMOM MepHeHIUKYISIPHOMI
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJl MEXAY NPSIMOU U INIOCKOCTBIO, IBYTPAHHBII
yrOJ1, TMHEWHBIN yroJl IBYTpaHHOro yria. [leprnenuKkynsp U HaKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IIJIOCKOCTB. [IepreHIMKyIApHOCTH IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocteil. Teopema 0 TpEX MepreHIuKYIIsipax

IloHsATHE MHOIOrpaHHMKA, OCHOBHBIE DJIEMEHTBl MHOTOIPDAHHMKA, BBIIMYKIBIE U
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, Pa3BEPTKAa MHororpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas M HAKJIOHHAs MPU3MBI, OOKOBasl U
IIOJIHAs ITOBEPXHOCTH Npu3Mel. [lapamnenenunen, npssMOyroiabHbIN NapajuIeIenunIes
u ero cBorcrtsa. Ilupamuaa: N-yronbHas NupaMuia, FpaHd U OCHOBAHHME NTUPaMUIBL,
OOKOBas M IOJIHAA MOBEPXHOCTh NMUPAMUAbI, MIPaBUIIbHAA U yCeU€HHas MUpaMuja.
OnemMeHTbl TpuU3Mbl W nUpaMuibl. [IpaBUIIBHBIE MHOTOTDAaHHUKH: ITOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, IpaBUibHAs NpU3Ma M IpaBUiIbHAas NHpaMUia,
NpaBUJIbHAS TPEYTrOJIbHAs MUpaMua U IpaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.

ONEMEHTBI CUMMCTPUU B nupamMuiax, napajjiejacnuicaax, IMPaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomane
OOKOBOI MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOLIA/b




OCHOBAHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMON mpu3Msl. [1omans 60koBoi
MIOBEPXHOCTH M TOBEPXHOCTH MpPaBWJIBHOM NHpaMUAbI, TEOpPEMa O ILIOIAAH
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOIICHUST MEKIY TUIOIIASIME TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoIIre HIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. Llumuuap: ocHOBaHUSA UM OOKOBas MOBEPXHOCTb,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOITHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3ymoolline KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, TIIOMAAb MOBEPXHOCTH cdeprl. BzanmHoe
pacnosoxenue chepbl U IIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, Iionans

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmunmmHapa 1 KoHyca
KomOunHamuu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIHCAHHBIN
0Ko0JI0 cepsl, cepa, BIUCaHHAS B MHOTOI'PaHHMK, WIIM TEJIO BPAILICHHS

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

6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOMIAASIMU
MOBEPXHOCTEN, 00bEMaMM MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuieIbHOE OCHOBAaHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

BeKTOp Ha TINIOCKOCTH U B IIPOCTPAHCTBEC. CrnoxxeHre M BBIUMTAHHE BCKTOPOB.
YMHOXEHHE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUIaHAapHbIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3agad, CBs3aHHBIX C
MPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpsimoyronpHasg cucTeMa KOOpPAWMHAT B TpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitmne 3amauri B KOOpAMHATAaX. YTol MexAy Bekropamu. CkanspHoe
MPOU3BECHUE BEKTOPOB. BBIUMCIIEHHE YIJIOB MEXAY MPSAMBIMU U IUIOCKOCTSMH.
KoopannaTHO-BEeKTOPHBIN METO/I ITPU PEIICHUH TEOMETPUUECKHX 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 pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUpPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, ONEpPallMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONKMCAHUS PealIbHbIX MIPOLIECCOB U SBJICHUHN U NPU PEUICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Ipad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHOM CTENEHH, CTEIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JAeMCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIONIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jorapudmamu, npeoOpa3zoBaHUs JPOOHO-pAIMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTrIecKas MPOrpeccusi, FeOMETpUUIECKast Porpeccusi, 0ECKOHEYHO
yObIBatolasi  reoMeTpudeckas  IMpOrpeccus; yMEHHWE  3a7aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX GOpMYIT,
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanyveckas); yMeThb IPOHU3BOAUTH apU(PMETHUYECKUE IEHCTBHUS 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 PCIICHUA MATEMATUUYCCKHX

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

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXYTKE, HeTpepbIBHAs (DYHKIIKS, aCUMOTOTHI Ipaduka
GbyHKLUY, TIepBas U BTOpas NPOU3BOJHAs (DYHKIMH, T€OMETPUUECKUI U
¢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 HaXOAWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIUH;
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




HHTCErpaia; MpuBOAUTh HNPUMEPLI MAaTEMATHYCCKOTO MOJACIMPOBAHUA 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 MPOIECCOB 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
HAaONIOZICHUST 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,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM 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 IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPH
pellleHnH 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLIEHUBATb pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHUPA; CTPOUTH
MaTeMaTUYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUYECKHUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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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, CEUEHUs KOHyCa W ILIWJIMHJPA,
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
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIIONIAh TOBEPXHOCTH
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
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B U3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH




NpUMEpPbl MATEMATHYECKUX OTKPBITUA POCCHUHUCKOM W  MHUPOBOH

MaTeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE W JECSITUYHBIE JAPOOH, TPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

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

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

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, NpPaBWIA OKPYIJICHHS, NPHKHIKA U
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 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHajibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHEHUI M 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. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIHHN
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 (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE 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. AcumntoTsl rpadukoB ¢ynkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmyiia CI0KHBIX MPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/ieHre HanboIbIIero 1 HAaMMEeHbIEro 3Ha4eHus! (PyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — 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-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka. 'eomerpus; 10 knace. yrimyonenHoe o0yuenue Mepansk A.l.,
Homuposckuii [[.A., [TonsikoB B.M.; nox penakuueit [Togonsckoro B.E.
OO611ecTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO M31aTeNbCKUM IEHTP
«BEHTAHA-T'PA®»; Axunoneproe o6mectBo «M3naTenbcTBo
«IIpocsemenne»

Marematuka. 'eomerpus; 11 knace. yrmyonenHoe o0yuenue Mepansk A.T'.,
Homuposckuii J[.A., ITonskoB B.M.; nox penakiueit [Togonsckoro B.E.
OO6111ecTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO M3 1aTeNbCKHM IICHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iectBo «3naTeabcTBo
«IIpocsemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

https://edsoo.ru/mr-matematika

HOUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

O6pazoBarenbHas maatdopma "Yuu.py"

O6pazoBarenbHas miatdopma "SAdxmacc"

Poccuiickas 35eKkTpoHHAs IKOIa



