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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpus sBisgercs OAHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEAHEro OOIIEro
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs AUCLUUILUIMH €CTECTBEHHO-HAyYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosbky joruyeckoe MbIIUICHHE,
dopmupyeMoe TpH HM3YYEHUH OOYYAIOIIMMUCS TOHATHWHBIX OCHOB TEOMETPUH, NpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOCHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUn
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS NPU PEIIEHUH 3a]lady €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOaEHHOM ypOBHE —
pasBUTHE MHIUBHUIyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
COCTaBJIAIOLIEH IpeaMeTHO obOnactu «MaremaTuka W MH(QOpPMAaTHKa» 4vepe3 obecreyeHue
BO3MOXXHOCTH IHPHOOPETEHUs M HUCIOJIb30BaHUS 0ojiee IIyOOKMX I€OMETPUYECKUX 3HAHUN U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 3a/la4aMu Kypca Fr€OMETpUHN Ha yriayOJ€HHOM YpOBHE, paCIIUPSIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SBJISIOTCS:

pacumpeHue npeACcTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOH KYJIbTYpPHI U (HOPMUPOBAHHE
OCO3HAHMsI B3aUMOCBSI3U TEOMETPUH C OKPYKAIOIIUM MUPOM;

dbopMHpoBaHUE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIMX
MaTeMaTUYECKUX MOJEIISX, O3BOJISIOLINX OMUCHIBATh U U3Y4aTh Pa3HbIE SABJICHUS OKPYKAIOLIETO
MUpa, 3HaHUE MOHATUHHOrO anmnapara o pasaeny «CtepeomMeTpus» yueOHOro Kypca reOMETpHH;

(dbopMHpOBaHHE YMEHUS BIaJIeTh OCHOBHBIMU IOHITHUAMU O IPOCTPAHCTBEHHBIX GUTypax U
UX OCHOBHBIMHM CBOWMCTBaMM, 3HaHHE TeopeM, (GOpMysl M yMEHHUE WX IMPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJENAX M B PEaJbHOM MHpE
MHOTOTPaHHMKH U Te€Jla BPaLIeHUsI, KOHCTPYHMPOBAaTh TEOMETPUUECKUE MOJIENH;

dbopmupoBaHue IIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHUYECKOTO IIOCTPOEHHUS
MaTeMaTUYeCKUX TEeOpHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU TPU IPOBEIECHUU
pacCyXIeHHUI;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJAaMH JI0Ka3aTeIbCTB M AJTOPUTMOB pEILEHHUS,
YMEHMSI MX TPUMEHATh, IPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pELICHUs
CTEpEOMETPUYECKMX 337ady W 3aJad C I[PaKTHUYECKUM cojepkKaHHeM, (opMHupoBaHUE
NPEJCTaBICHUs] O HEOOXOIUMOCTH JOKa3aTeIbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUN U POJIM aKCUOMATHKU B IPOBEJEHUH I€IYKTUBHBIX PACCYXICHUI;

pa3sBUTHE M COBEPIICHCTBOBAHHE WHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEH
oOyJaronuxcsi, TMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUIEHUS], UHTEPEca K U3Y4eHHUIO T€OMETPHH;

¢dopmupoBaHne (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: yMEHHS
pacrio3HaBaThb MPOSBICHHUS T€OMETPUYECKUX MOHATHI, 00bEKTOB M 3aKOHOMEPHOCTEH B peabHbBIX
KU3HEHHBIX CHUTyallUsX U TMpPU U3YYEHUU JPYrHMX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEN M 3aKOHOMEpPHOCTEH, MOJEIMPOBAHUS pPEaNbHBIX CUTYyallUd, HCCIEI0BaHUS
IIOCTPOEHHBIX MOJIENIEN, NHTEPIPETALIMY [T0JIyYEHHBIX PE3YJIbTATOB.



OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUAMHU yaeOHOTO Kypca «I'eomerpusi» B 10—11 kimaccax
aBIsItOTCS: «lIpsiMble M TIIOCKOCTH B MPOCTPAHCTBE», «MHOTrOrpaHHUKN», «Tena BparieHus»,
«BeKTopbl 1 KOOPIUHATHI B IPOCTPAHCTBEY», «J/BIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHHE JIOTHYECKUX YMEHHM
pacripeiesisieTcsi He TOJIBKO 10 COJIepKaTeIbHBIM JIMHUSAM, HO | 110 rojiaMm o0yuenus. Copepikanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEeIMETHBIM pe3yibTaraMm ocBoeHusi denepanbHoil padoueit
MIPOrPaMMBI, pacipeIeIEHHBIM 10 ToJjaM 00y4eHusl, CTPYKTYPUPOBAHO TAKMM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, MPUHIIUITHAIBHEIM BOIIPOCAM 00YyJaroIuecs o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHMW30BaTh  OBIAJACHHE TEOMETPUUYCCKUMHU  TOHSATUSMH H  HABBIKAMHU
MOCIIEA0BATENbHO U IMOCTYNATENIbHO, C COOJIIOJICHUEM MPHUHIIMIA NMPEEMCTBEHHOCTH, a HOBbBIE
3HAHUS BKJIIOYATh B OOIIYIO CHCTEMY T€OMETPUUYECKUX MPEICTABICHUI 00yJatonXcs, paciupsis
U yrayOusis e€, o0pa3ys mpoYHbIE MHOYKECTBEHHBIE CBSI3H.

[Tepexox k U3y4eHHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3mark ycnoBus s nuddepeHnmanuu  00yueHUs, MOCTPOSHUS HHIAWBHIYaTbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0O€cneyuTh YrayOn€HHOE M3yYyeHUE TEOMETPHUH  Kak
cocTaBJstolleil yaeOHoro npeamera «MaremaTukay;

[OJArOTOBUTh OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MAaTeMaTHUKU C Y4€TOM BbIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEEeMCTBEHHOCTh MEXAY OOIIUM U MpodeccCHOHATbHBIM
o0pazoBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0si€HHOM ypoBHE oTBoAUTCs 204 vaca:
B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce — 102 vaca (3 yaca B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpelnBaroImuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsaMbix. [lapannensHOCTs IpSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IapajuleibHbIE IPAMBIE B IIPOCTPAHCTBE, NAPAUIEIbHOCTb TPEX
OPSMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe UM LEHTPAJIBHOE
IPOEKTHpPOBaHue, n3o00paxkeHue ¢uryp. OCHOBHBIE CBOWCTBA MapauIeIbHOIO MPOEKTUPOBAHUSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IPOCTpaHCTBE. llapayienbHOCTh IJIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOICTBa napasienabHbIX II0cKocTel. [Ipocreiime nmpocTpaHcTBEHHbIE (GUTYPBI HA MIJIOCKOCTH:
TETpa’ap, NapajljIeJICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHAUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
HNEPHEHAUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMON NEPIEHAUKYIIIPHON IIIIOCKOCTH.
OproroHanbHOe npoekTupoBaHue. llepneHauKynsp M HaKIOHHBIE: PacCTOSHUE OT TOYKU N0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEH: ITPU3HAK MIEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTe!. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKMX YIJIOB
MHOTrorpaHHoro yria. CBOHCTBa IJIOCKMX M JIBYTPAaHHBIX YIJIOB TPEXTpaHHOrO yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTO YIIA.

MHuororpanHuKu

Byl MHOTOTpaHHUKOB, pa3BEPTKA MHOrOrpaHHukKa. [Ipusma: n-yronapHas npusma, npsmas
U HakJIOHHasT Npu3Mbl, OOKOBasi W TIOJHAs TOBEPXHOCTh Mpu3Mbl. llapannenenunen,
NPSMOYTOJIBHBIA MapajulesIeNIiNel W ero coWcrBa. Kparyaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupa: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep u OOKOBBIX TpaHei
NIpaBUJIBHON TNHpamMuabl. lIpaBuibHBIE MHOTOIpaHHHMKH: IPAaBWIIBHAs NPU3Ma M IIpaBUJIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHASI TUPaMKJIa ¥ IPaBUIIbHBIN TeTpasp, KyO. [lpencrasnenue o
[IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTa’Ap, AOAEKAdIP U UKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHaiu, yrisl. [linomans 60koBoit
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIOIIA/1b OCHOBaHMI, TeopeMa 0 O0KOBOM
MOBEPXHOCTU NpsMOM mpu3mbl. [lnomanas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOMN
MApaMUbl, TEOPEMA O IUIOMAAN YCEUYEHHON TUPaMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHThl CHUMMETPUM INPABUIBHBIX MHOTOTPAHHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS IPABUIIBHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HAaIlpaBJIEHHbIE BEKTOpbL. PaBeHCTBO



BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBONCTBA c0KeHUS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha 4uci1o. [ToHsaTHE KOMIUTaHapHBIE BEKTOPHI. [ [pr3HaK KOMIIIIaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUMM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsmoyronbHas cucrtema koopauHat B npoctpaHcTBe. Koopaunatel BekTopa. CBs3b
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MeXIy Bekropamu. CkanspHOe
IIPOU3BEJICHUE BEKTOPOB.
11 KUIIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, 00pa3yrolIKe NOBEpXHOCTEH. Tea BpaleH s : UIUHP, KOHYC, YCEYEHHBIN KOHYC,
cdepa, mwap. B3aumHoe pacronoxkenue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300paxeHue Tea BpallleHUs Ha MII0cKocTU. Pa3BépTka nunuHapa u konyca. CUMMeETpHs cepbl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ten. TeopemMa 00 00bEME MPAMOYTOIBHOIO
napajjenenunena U cieactsus u3 Heé. OObEM NpsMOM M HAKIOHHON NPU3MBI, LUIUHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio muiuHapa. Ilepeceyenue cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Inomanp MOBEPXHOCTH LWIMHIpPA, KOHYyca, uiomanb chepsl u e€ ygacreid. [logobue B
npoctpadctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUMKOB W TEJd BpAIICHUS: CEYEHUs MWIMHApA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjiesibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ] CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJx BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXXEHHd. [IpsmoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMII: MapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpUS,
3epKajbHasi CHMMETpUs, IIOBOPOT BOKPYT npsimoit. [IpeoOpazoBanus nmonodus. Ipsmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YTJTYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHETO OBIIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMH  OO0ydYarolmerocs Kak akTUBHOTO H
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3TUX JOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMSI, 3TUUECKOTO MOBEICHHUS, CBSI3aHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHM, BOCIPUUMYHBOCTh K MaTEMAaTHYECKHUM acleKTam
pa3IMYHBIX BHJIOB HCKYCCTBA,

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *HU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0pOBBIO (370pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHUE IICHHOCTH TPYIOJIOOUS, UHTEPEC K pa3NUu4HbIM cdhepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHONM M COLHUAIBHON Cpeabl, OCO3HAHUE
100aTBHOTO XapaKTepa YKOJIOTHIECKUX MPOOIIeM, OpUEHTAITNS Ha TPUMEHEHHE MaTeMaTHYECKIX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJIaHUPOBAHHUE MTOCTYIKOB U OTICHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJISl OKPYXKAIOILIEH CPEbL;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



c(OPMHPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO

pa3BUTHUA

HayKd U OOILECTBEHHOM NMpPaKTUKH, MOHHMaHHE MAaTeMaTHYeCKOW HAyKH Kak cgepsl

YeJIOBEUECKOM JACATCIIbHOCTH, OTAaIlOB et Pa3sBUTHA U 3HAYUMOCTU JIS1 PASBUTHUA HUBUIIU3ALUU,
OBJIaAICHUEC SA3BIKOM MAaTCMaTHKHU U MaTeMaTH4YeCKOM KyanypOfI KaK Cp€aACTBOM IIO3HAHHA MHPA,
TOTOBHOCTH OCYILICCTBIIATH IPOCKTHYIO U UCCICAOBATEIILCKYIO ACATCIPHOCTh HHANBUAYAJIIBHO 1

B IPYIIIIE.

INPEJIMETHBIE PE3YJIBTATDI

K konny 10 ki1acca o0yyaromuiicss Hay4uTcs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMHU MOHSATHAMHU CTEPEOMETPUH MIPH PEIICHUH 33134 U
IIPOBEJICHUN MAaTEMaTUUYECKUX PACCYKICHUM;

IOPUMEHATh AKCUOMBl CTEPEOMETPUM U  CIEICTBMS U3 HHUX IIpU  pELICHUU
FE€OMETPUUECKUX 3ajay;

KJIaccu(pUIUpPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATh MOHATHSAMM, CBS3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXKAY
HOPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U MJIOCKOCTHIO;

CBOOOJIHO ONIEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMH C MHOT'OI'paHHUKAMU;

CBOOOJTHO PACHO3HABATh OCHOBHBIE BM/Jbl MHOIOIPAaHHMKOB (TIpH3Ma, HUpPaAMUJA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJaccu(puIUpoBaTh MHOIOIPAaHHUKH, BEIOUpPAs OCHOBAHUS JJIS KIacCU(PUKALIUH;
CBOOOJHO ONEpUPOBATh IOHITUSMH, CBSI3aHHBIMM C CEUYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH HapajljiesIbHOE, LIEHTPAJIbHOE U OPTOrOHAJILHOE MTPOEKTUPOBaHKE (HUTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHust (pUryp Ha MI0CKOCTH;

CTPOUTH CEYEHHs MHOIOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTyp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUPaMUia),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI HA/l BEKTOpaMH;

pelmaTre 3aJa4d Ha JOKa3aTelbCTBO MAaTEMaTHMYECKUX OTHOIICHHH W HaXOXACHHE
FEOMETPUUECKUX  BEJIMYMH, TPUMEHSs U3BECTHBIE METOABl IIPU  PELICHUH
MaTEMaTUYECKUX 3aa4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHSTH MIPOCTEHIINE MPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUUECKUX 3a/1ay;

U3BJIEKATh, TPEOOPA30BBIBATH U HHTEPIPETUPOBATH HH(OPMALINIO O IPOCTPAHCTBEHHBIX
reoMeTpHUECKUX GUrypax, MPeACTaBIECHHYIO Ha YepTekKaxX U PUCYHKaX;

MPUMEHSTDH MTOJIyYE€HHBIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U aHAIU3UPOBATh peallbHbIE
CUTyalluu, TPUMEHATh M3yYeHHble TOHATHS B IMpPOLIECCE TIOUCKAa pPEelIeHUs
MaTeMaTU4ecKd CPOpMYIUPOBAHHON MPOOIEMbI, MOIETUPOBATh PEAIbHbIE CUTYyalluu



Ha S3bIKE T'EOMETPUH, MHCCIEOBAaTh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BAHUEM
reOMEeTPUYECKUX TIOHSATHI M TeOpeM, armapara areOpsl, perarh NpakTHYECKUe 3a1a4H,
CBSI3aHHBIE C HAXOXKIEHUEM I'€OMETPUUECKUX BEJINYUH;

UMETb IPEACTABICHUs 00 OCHOBHBIX 3Talax pa3BUTHsI TEOMETPUM KaK COCTAaBHOM 4acTH
(byHaaMeHTa pa3BUTHS TEXHOJIOTUH.

K xoniy 11 kiaacca o0ydaromuiicst HAyquTCs:

CBOOOJTHO OTEPUPOBATH MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHYECKON, KOHUYECKON U
cheprueckoil MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI MOTyUEHUS;

OTIEpPHPOBATH TOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAILCHHs: LWIMHIPOM, KOHYCOM,
chepoit u mapowm;

pacrio3HaBarth Teja BpalleHus (LMIMHAP, KOHYC, cdepa U map) u 0OBACHITH CIIOCOOBI
MOJIyYEHUS TeJl BPAIICHUS;

KJIacCcu(UIMPOBATh B3aUMHOE PACIOIOKEHHUE CPephl U TIIOCKOCTH;

BBIYUCIISITh BEIUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeNl BPALICHUs, OOBEMBI U
IUIONIA/IM TOBEPXHOCTEH MHOTOTPAHHUKOB M TN BPAIICHHS, TEOMETPUUECKUX Tell C
pUMEHEHUEM (OPMYIT;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3AaHHBIMH C KOMOMHAIIUSIMH TEJ BpPAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIMCAHHBINA B chepy M OMHCAHHBIA OKOJIO cephl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS;

BBIUKCIISTH COOTHOIICHHUS MEXAY IUIOMIaIIMU MOBEPXHOCTEH U 00BEMaMU MOJOOHBIX
Ten,

n300paxarh u3ydyaeMble (DUTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB IIPOCTBIX 00BbEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS Tell
BpallleHUs;

U3BJICKATh, HHTEPIPETUPOBATD U TPEOOPA30BBIBATH HH(POPMAITUIO O IIPOCTPAHCTBEHHBIX
reoMeTpUYECcKUX (PUTypax, MpeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITTOJIHATH ONEPAIH Ha/l BEKTOPAMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapPTOBON CHCTEME KOOPAMHAT;

pemiaTb TeOMETPUYECKHE 3a/aud Ha BBIYMCICHHE YIJIOB MEXIy MNpSAMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPU PELICHUN;

CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMHU C IBM)KEHUEM B TIPOCTPAHCTBE, 3HATH
CBOMCTBA JBMKCHUI;

BBINOJIHATh HM300pa)XCHHsT MHOTOTPAaHHMKOB M TeJ BpAIIEHUS TNPH IMapajuieIbHOM
nepeHoce, EeHTPaIbHONM CUMMETPUH, 3€pKaJIbHOW CUMMETPHH, NPH ITOBOPOTE BOKPYT
IPSIMOiA, TpeoOpa3oBaHus MTOA00HS;

CTPOHTH CEUYCHHSI MHOTOTPAaHHUKOB U TEJI BPAIICHHsI: CEYCHUS IIMITMHIPA (TTapauieIbHO
U TIEPIICHIUKYISIPHO OCH), CEUEHUs KOHYca (MapasuieTbHbIe OCHOBAHHIO U MIPOXOISIINE
yepe3 BepIINHY), CEUYCHHS 11apa;

UCIOJIb30BaTh METOJbl TIOCTPOCHHUSI CEYEHMH: METOJl CJEeIOB, METOJ BHYTPEHHEro
POEKTHPOBAHUS, METO]] TIEpEHOCA CEeKYILEeH MII0CKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKACHHUS;



NPUMEHSITh TEOMETpHUYeCKHe (aKThl ISl PEIICHHs CTEPEOMETPUYECKHX —3ajad,
IPEIOIAraoIIuX HECKOJIBKO IIAaroB PEIICHUs, €CIIM YCIOBUS MPUMEHEHHS 3aJlaHbl B
SIBHOW W HESIBHOU (hopMme;

pelmiaTth 3aga4d Ha OOKA3aTCIbCTBO MATCMATHYCCKUX OTHOILIEHUA U HaXO0XJICHUC
TCOMECTPHUICCKUX BCIUYNH,

HNPUMEHATH IIPOIPAMMHBIE CPEACTBA U DIIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;

INPUMCHATH IIOJYUCHHBIC 3HAHHA Ha IMPAKTUKC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLCHUBATH PCAJIbHBIC CUTyallluUu, IPUMCHATb U3YUYCHHBIC IIOHATHA, TCOPCMBI, CBOMCTBA
B TIpollecce TIOMCKAa PEUICHHS MaTeMaTH4eCKd CQHOPMYIHPOBAHHOW MPOOIIEMBI,
MOJICIIUPOBATh PEATbHBIC CUTYallMU HA S3bIKE TEOMETPUH, HCCIICIOBATh TIOCTPOCHHBIC
MOJICTIM C UCIOJB30BAHUEM T'€OMETPUUECKUX TOHATHIA M TEOpEM, almapara anreopsl,
peliaTh NPAKTUYICCKUC 3a]a4, CBA3AHHBIC C HAXOXICHUCM I'COMCTPUUCCKHUX BCIIMYINH,
UMETb NPEJICTABJICHUSI 00 OCHOBHBIX ATalaxX Pa3BUTHS T€OMETPUU KaK COCTABHOM 4acTh
(dyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.



Kox [IpoBepsieMbie TpeOOBaHUS K METANPEIMETHBIM Pe3yIbTaTaM OCBOCHHUS MeTarnpeaMeTHbIe pe3yIbTaThl (B COOTBETCTBUU
c PII)
IPOBEPSEMOT0 |[OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI CPETHET0 OOIIero 0Opa3oBaHus
TpeOoBaHUS
1 [To3naBarenbHbic Y Y]]
1.1 Ba3oBbIe JOornyeckue AeicTBUS
111 BBISIBIIATE M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKA 00BEKTOB (sSIBJICHHIT)| BBISBIATh U XapaKTepH30BaTh CYIICCTBEHHBIC
pHU3HAKU MaTEeMATHYECKUX 00BEKTOB,
TIOHSATHH, OTHOIICHUH MEXIy TOHATHIMH,
(hopMyIIIpPOBATh ONPEICIICHUS TOHSITHIA.
1.1.2 VCcTaHaBIMBATh CYIIECTBEHHBIN MPH3HAK KJIACCH(HKAIIMK, OCHOBaHUS JUIsd| YCTaHABJIMBAaTh  CYIIECTBEHHBIH  IPU3HAK
00001IIEeHNS 1 CPAaBHEHUS, KPUTEPUH IPOBOIUMOTO aHATH3a KJaccu(puKanuu, OCHOBaHUS AJii 00O0OIIECHUS
M CpPaBHCHHUS, KpPUTCPUH  IPOBOJUMOIO
aHaJIM3a.
1.1.3 C y4eToM npeI0KEHHOU 3a/1a4H BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOpEUusi| BBIABIATE MaTeMaTuyecKue 3aKOHOMEPHOCTH,
B pacCMaTpUBAEMBbIX (aKTaxX, TaHHBIX H HAOFOICHUSX; B3aMMOCBSI3M W TIPOTHUBOpeumsi B (pakTax,
TaHHBIX, HAOMIOACHUSIX U YTBEPXKICHHSIX,
npeJiaraTh KpUTEPUH JUIS BBIABICHHS 3aKOHOMEPHOCTEH M IPOTUBOPEUHH; | ppernarats  kpuTepun i BBISABICHHS
3aKOHOMEPHOCTEH U MPOTUBOPEUUIA;
BBISIBIIATh JIEHUITUT WHPOPMALUHU, TAHHBIX, HEOOXOJMMBIX ISl PEIICHUs
[IOCTABJICHHOH 3a/1a91 BBISBIIATH HENOCTATOYHOCTh M M30BITOYHOCTD
uH(pOpMaIliK, [aHHBIX, HEOOXOAUMBIX s
peIICHUS 3a]1a9H,
1.1.4 BEIIBIST TPUYUHHO-CIICICTBEHHBIC CBSI3W TPH  M3YUCHUHW SBICHUH U

[IPOLCCCOB




1.15

,Z[eﬂaTB BBIBOZIBI C  HCIHOJIB30BAHUCM JACAYKTUBHBIX W HHAYKTUBHBIX|

JA€J1aTb BBIBOJABI C HMCIIOJIB30BAHHECM 3aKOHOB

YMO3aKIIOUEHUN, YMO3aKIIIOUEHHH [0 aHAIOTUH, (OPMYIUPOBATH TUMIOTE3BI O JIOTUKH, JCIYKTUBHBIX M  HWHIYKTHUBHBIX
B3aUMOCBS35IX YMO3aKJIIOYECHHH, YMO3aKJIIOUECHUI o
aQHAJIOTHUH.

1.1.6 CaMOCTOATEIHbHO BBIOMPATH CIIOCO0 pelieHus y4eOHO# 3amaun (CpaBHUBATH| BBIOMpPATh CIOCOO pEIICHUs Y4eOHOU 3aaadu
HECKOJIbKO BapUaHTOB PEUICHHUs], BBIOUPATh Hanbosee MOIXOAIINM ¢ ydeToM| (CpaBHUBATh HECKOJbKO BapUaHTOB PELICHHUS,
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUECB) BBIOMpATh HaWOoOJNee MOAXOASIIUN ¢ y4ETOM

CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB)

1.2 ba3oBble ncCiIe10BaTENbCKUE AEHCTBUS

1.21 [IpoBOAUTH MO CaMOCTOSITENIHHO COCTABICHHOMY IUIaHY OMBIT, HeclOXHbIH| [IpoBoAUTH o CaMOCTOSITENTEHO
DKCIIEPUMEHT, HEOOJBIIIOE HCCIEIOBAHNE MO YCTAHOBICHUIO OCOOCHHOCTEH| COCTaBICHHOMY TUTaHY HECJIOKHBIT
00BbeKTa W3y4eHUs, MPUUYUHHO-CIEACTBEHHBIX CBS3€M U 3aBUCUMOCTEH| SKCIIEpUMEHT, HEOOIBIIOE HCCIEAOBAHUE IO
00BEKTOB MEXTY COO0H YCTaHOBJICHUIO 0COOEHHOCTEM

MaTeMaTUYeCKOTO O00BEKTa, 3aBUCHUMOCTEH
00BEKTOB MEKIY COO0H

1.2.2 OrneHuBaTh Ha MPUMEHUMOCTH U JOCTOBEPHOCTh MH(pOpMAIIO, monydyeHHyo| OlleHnBaTh  JTOCTOBEPHOCTh  MOJTYYEHHBIX
B XOJI€ HCCIIEIOBaHUS (IKCTICPUMEHTA) PE3YJIbTATOB, BHIBOJOB U 0000IIIEHUH

1.2.3 CamocTosaTenbHO (OpMyIHUpoBaTh 00OOIIEHHS W BBIBOABI MO pe3ynbraraM| CamMoCTOSITENhHO dbopMynupoBath
MPOBEJICHHOTO HAOJIIOICHUS, OIBITA, HCCIICOBAHNS, BIIaJICTh HHCTPYMEHTAMHU| OOOOIIEHUST W BBIBOJBI 10  pe3yjbTaTaMm
OIICHKH JIOCTOBEPHOCTH MOTYyYEHHBIX BBIBOJOB U 0000IIEHUH POBEIEHHOTO HAOIIOIEHUS, NCCIIEAOBAHUS

1.2.4 [IporHo3upoBaTh BO3MOKHOE JalbHEWIIee pa3BUTHE MpoleccoB, coObITUM u| [IporHo3upoBaTh  BO3MOJKHOE  pa3BUTHE
UX TIOCNEACTBHUS B AHAJOTUYHBIX WM CXOIHBIX CHUTYaIlUsX, BBIIBHUraTh| mpoiiecca, a TaKxe BBIJIBUTaTh
MPEJITOJIOKECHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTAX MIPEIIOJIOKCHUSI O €r0 Pa3BUTHH B HOBBIX

YCIOBUSIX
1.25 lcrionb30BaTh BOMPOCH KaK HCCIIEI0BATENbCKIII HHCTPYMEHT MO3HAHMUS, Hcnons3oBath BOIPOCHI KaK

(GbopMynHpoBaTh BOIPOCH], (PUKCHPYIOLIME pa3pblB MEXAYy peaJbHbIM H
PKEJaTeIbHBIM ~ COCTOSIHUEM  CUTyallud, OOBEeKTa, CaMOCTOSATEIbHO
YCTaHABJIMBATh UCKOMOE U 1aHHOE;

HCCIIEIOBATeNIbCKUM HMHCTPYMEHT TO3HaHMUS,
(dopMyaMpoBaTh  BOIPOCH, (DUKCHpYIOIIHE
IPOTHUBOPEUYUE, IMPOOJIEMY, CaMOCTOSATEIBHO
yCTaHaBIMBaTh  MCKOMOE MW  JIaHHOE,




(dbopMUPOBATH THITOTE3Y 00 UCTHHHOCTH COOCTBEHHBIX CYXICHHUN U CYKIEHUN
IPYyTUX, apryMEHTUPOBATH CBOIO ITO3ULIMI0, MHEHHUE

¢bopMHUpOBaTH THUMNOTE3y, apPryMEHTHPOBATH
CBOIO ITO3ULINIO, MHEHUE

1.3 Pabota ¢ nHpopMarueit
13.1 [IprMeHATh pa3IuuHblE METOJbl, HHCTPYMEHTBl U 3alpOChl IPU IMOUCKE U
orOope nH(pOpMAIMK WM TaHHBIX U3 UCTOYHUKOB C YYETOM IPEATI0KECHHOM
yueOHOIl 3a/1auy U 3a/1aHHBIX KPUTEPHUEB
1.3.2 BoiOupaTh, aHanM3UpOBaTh, CUCTEMATU3UPOBAaTh U MHTEpPHpPETUpOBaTh| BeiOuparh uHPoOpManuioo H3 HCTOYHUKOB
MH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM NpeACTaBICHUS; HAXOAUTh CXOJHbIE| PA3IUUHBIX THUIIOB, aHAJIM3UPOBATh,
apryMEeHTHI (IOATBEPKAAIONINE WM OMPOBEPraroliie OJHY U TY K€ HMJCI0,| CHCTEMaTH3HUpOBAaTb W HWHTEPIPETUPOBATH
BEPCHUIO) B pa3IMYHBIX HH(POPMALIMOHHBIX UCTOUHUKAX UHPOPMALIMIO PA3JIMYHBIX BUAOB MU (opMm
IpEJCTaBICHUS
BousiBiiate qudunutel nHGOPMAIMH, JaHHBIX,
HEOOXOIMMBIX JJIsl OTBETa Ha BONPOC U JUIf
pelieHus 3a1a4y
133 CaMmocTOATENbHO  BBIOMpATh  ONTHMaJbHYI  ¢opmy  mpenactasieHust| CTpyKTypHpoBaTh UH(pOpMaLHIO,
WH(POPMALIUK U WUTIOCTPUPOBATh pPelIacMble 33a4ll HECIIOKHBIMUA CXeMaMU,| IPEACTaBIsATh €€ B pa3iu4yHbIX (opmax,
uarpaMMamu, HHOM rpaduKoi 1 uX KOMOMHAIMSMU WITIOCTPUPOBATh rpauuecku
134 OueHuBaTh HAAEKHOCTh HH(OpMALMM 1O KpUTEpUsM, NpepioxkeHHbIM| OueHuBaTh HaAEKHOCTh HHGOPMaLUU 110
e1arornyeckuM paboTHUKOM UM C(HOPMYTUPOBAHHBIM CaMOCTOSATENIBHO COMOCTOSITEIBHO c(OpMyYIHPOBAHHBIM
KpUTEPUSIM
135 eKkTUBHO 3aIOMHHATH U CUCTEMATH3UPOBATh HHPOPMALIHIO
2 KomMmynukaTusHbie Y'Y /[
2.1 OOuieHue
2.1.1 BripaxxaTh ce0s (CBOIO TOUKY 3p€HUs1) B YCTHBIX M MMCbMEHHBIX TEKCTaX




2.1.2

B xone auanmora M (MiaM) JAMCKYCCHM 3aJlaBaTh BOIIPOCHI IO CYIIECTBY
00CyXk/1aeMOi TEMbI U BBICKA3bIBaTh UJIEU, HALICICHHBIE HA PEIICHUE 3a/1a4u U
OJ1/IepAKAHUE OJ1aroKenaTeIbHOCTH OOIIEHHS;

COIIOCTABJIAAITL CBOU CYXIACHHA C CYKACHUAMU APYIrUX YHYaCTHUKOB JUaliora,
O6H3py>KI/IBaTB pas3sindue U CXOoACTBO HOSI/IHI/Iﬁ

B XOJi¢ OOCYXXJICHHS 3ajJaBaTh BOIPOCHI II0
CyIIEeCTBY OOCYXJTaeMOM TEMBI, MPOOJIEMBI,
pellacMoi  3ajauyd, BbICKa3bIBaTh  HJIEH,
HalleJICHHBIC Ha TOUCK pelieHus,
COIIOCTABJISITh CBOU CYKJCHUS C CYXKJICHUSIMU
JIPYTUX YYaCTHUKOB JIHAJIOTa, OOHApPYKUBATh
pazInuyure U CXOJICTBO MO3UIIMHI, B KOPPEKTHOM
dbopme dopmynupoBaTh pa3zHOTIACHS, CBOH
BO3PAKEHUS

2.1.3

[TyOnMYHO MPEACTaBIATh PE3YNILTATHl BHIIOJIHEHHOTO OIBITA (9KCIEPUMEHTA,
MCCIIeI0BaHMs, TIPOEKTA);

CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHUS C Yy4eTOM 3ajad
MPE3EHTALNHU M OCOOEHHOCTEH ayIUTOPUH U B COOTBETCTBHH C HUM COCTaBIISATh
YCTHBIE M IIMCBMEHHBIE TEKCTHl C HCIOJB30BAHUEM HIUIFOCTPATUBHBIX
MaTEpHUaJIOB

NpCACTaBIATb PE3YJIbTAaThl PCUICHHUA 3ajJiadu,
JKCIIEPUMEHTa,  HCCIEAOBaHUS,  IPOEKTa,
CaMOCTOSTEIIBHO BBIOMPATh dbopmar
BBICTYIUICHHUS C YU4ETOM 3a/lad Mpe3eHTANH U
0COOEHHOCTEN ayAuTOpUn

2.14

BOCHpI/IHI/IMaTB n q)OpMy.]'II/IpOBaTB CYKIACHUS, BbIpAXKAThb SMOIUU B
COOTBCTCTBUH C LECIIIMHA U YCIIOBUAMHA 06HICHI/I$I;

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, I[OHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, 3HAaTh M PACIO3HABaTh MPENNOCHUIKH KOHQINKTHBIX
CUTYyallui U cMsIr4aTh KOH(DIUKTHI, BECTU IEPETOBOPHL;

MOHMMATh HAMEpPEHUsl JPYruX, NpPOSBIATh YBAXKUTEIbHOE OTHOIIEHHE K
coOeceTHUKY U B KOPpeKTHO! (opme popMyTupoBaTh CBOM BO3PAKEHHUS

BOCIIPUHUMATH U (DOPMYITHPOBATH CYKJICHUS B
COOTBETCTBUM C YCIOBUSIMU U  LEISIMU
OOIIeHHsI, ICHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOIO TOYKY 3PEHMS B YCTHBIX U MUCbMEHHBIX
TEKCTaX, 1aBaTh MOSCHEHUS MO X0y pelIeHUs
3aa4l,  KOMMEHTHpPOBaThb  IOJyYEHHBIN
pe3ynbTaT

2.2

CoBMecTHas JeATENLHOCTh

2.2.1

[loHrMaTh W MCHOJIL30BAaTh MPEUMYIIECTBA KOMAaHAHOW UM MHAUBUAYATbHOMN
paboThl  TIPU  PEIICHHWH  KOHKPETHOM  MpoOJieMbl,  OOOCHOBBIBATh
HEOOXOUMOCTh TPHUMEHEHHUs TPYMNIOBLIX (OPM B3aMMOICHCTBHS TPHU
[PELLIEHU U TTOCTAaBJICHHOW 3a1a4u;

[IOHUMAaTb MU WCIOJIb30BAaTh IPEUMYIIECTBA
KOMaHJHOW W WMHAMBHUAYaJIbHON paboThl mpu
pelIeHnN yuyeOHbIX MaTeEMaTHUYECKHX 33/1a4;

NPUHUMATh 1LEJIb COBMECTHOM N1€ATENbHOCTH,
IJIAHUPOBaTh ~ OPraHU3aIlMI0  COBMECTHOMU




[PUHUMATH 11€JIb COBMECTHOM JICSITEIIbHOCTH, KOJUIEKTUBHO CTPOUTDH JICUCTBHUS
M0 €€ JOCTHKEHHIO: paclpeiessiTh PO, IOrOBapUBaThCS, OOCYKIaTh
pOoIIeCcC M pe3yabTaT COBMECTHOM paboThI;

YMCTb O606H.[21Tb MHCHHSA HCCKOJIBKHUX YCJIOBCK, IPOABIIATHL T'OTOBHOCTbH
PYKOBOJUTDH, BEIIIOJIHATH IMOPYUYCHUS, IIOJYUHATHCA

[UIAHUPOBATh OPTaHMU3ALMIO0 COBMECTHOH pabOTHhI, OMPEEsATh CBOIO POJb (C
Y4ETOM TPEATIOYTEHUI U BO3MOXKHOCTEH BCEX YUACTHHKOB B3aMMOJICHCTBHS),
pactpeaenaTh 3aa9i MEXKy WICHAMU KOMAaH[Ibl, y4aCTBOBATh B TPYIIIOBBIX
dbopmax paboTsl (00CykAeHHSI, 0OOMEH MHEHHIA, ""MO3TOBBIE IITYPMBI" U UHBIE);

BBIINIOJIHATE CBOIO 4aCTb pa6OTLI, AOCTUTI'aTh KAaYCCTBCHHOI'O pE3yJjibTaTa IIO
CBOCMY HaIIPaBJICHUIO 1 KOOPAUHHUPOBATHL CBOU Ilef/'ICTBI/Iﬂ C ApyruMH 4ICHAMH
KOMAaH/BbI,

OLICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO  CPOPMYJTUPOBAHHBIM ~ YYaCTHUKAMH  B3aUMO/ICHCTBUS;
CpaBHUBATh PE3YJIbTATBl C MCXOAHOW 3aJadeil M BKJIAJ KaXKIOTO YICHA
KOMaH/IbI B JIOCTHI)KEHUE PE3YJIbTATOB, Pa3NiesaTh chepy OTBETCTBEHHOCTH U
[IPOSIBJIATH TOTOBHOCTH K IPEIOCTABICHUIO OTUYETA IIEPE]T IPYIIION

paboTel,  pacmpeneniartb  BUABL  padoT,
JIOTOBapUBaThCs, OOCYXKIAaTh TpOIECC H
pe3ynbrar  paboThl, 0000ImaTh  MHEHHS

HCCKOJIBKHUX HIOHCﬁ;

y4acTBOBaTh B TPYIIOBBIX (opMax pabOTHI
(obcyxnenus, 0OOMEH MHEHUSMHU, MO3TOBBIC
IITYPMBI ¥ JIPYTHE), BBITIOJIHITH CBOK 4acTh
paboThl U KOOPJIUHUPOBATH CBOU JICHCTBUS C
JIPYTUMH ~ YJI€HAMH KOMaHJbI, OIICHUBATh
Ka4eCTBO CBOETO BKJIAJa B OOLIHIA MPOIYKT IO
KPUTEPHSIM, cOpMYITUPOBAHHBIM
Y4aCTHUKAMU B3aHMMOJICHCTBHSI.

3 Perynsarususie VY /|
3.1 Camoopranmu3amnus
3.1.1 BBISBISATE TIPOOIIEMBI [UTS PEIICHHS B )KU3HEHHBIX U YY€OHBIX CUTYAIIHSX; COCTaBJISATH TIaH, aITOPUTM PEIICHHS 3a1a4H,

CaMOCTOSITEJIbHO COCTaBJIATh aJTOPUTM peIIeHUsl 3a1adyu (WM €ro 4acTh),
BEIOUpATH CIIOCO0 pelieHus Y4eOHOM 3a/1a4u C YI€TOM UMEIOIIUXCS PECYPCOB
1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jiaracMble BapHaHThI
peLIeHU

BBIOMpATH CIOCOO PELIeHUs C yUETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBAaTh BapUAHThI PELLIEHUH C
y4€TOM HOBOI MH(QOpMAIIHH.




3.1.2

OpueHTHpOBaTbCS B Pa3IMUHBIX  NOJAXOAAX  HPUHATHA  PELEHUi
(MHOMBHyadbHOE, NPUHATHE pELIEHUs B TIpyIIe, NPUHATHE pellIeHUH
CpYIIIO);

COCTaBJIATh IUIAH JEHCTBUM (IUIaH peayn3allid HaMEYEHHOI'O aJropuTMa
pelIeHHs ), KOPPEKTUPOBATh MPEIJIOKECHHBINH AITOPUTM C YYETOM TOITYYCHUs
HOBBIX 3HAHUI 00 M3ydaeMOM OOBEKTE;

1CJIaTh BBI60p u 6paTB OTBCTCTBCHHOCTDH 3a PCIICHUEC

COCTABJIATH IUIAH, AITOPUTM PEIICHHS 3a1a4H,
BBEIOMpATh CIOCOO peImIeHusT C  y4ETOM
UMEIOIINUXCS ~ PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHU C yUETOM
HOBOU HH(pOpMaIUH.

3.2

CaMOKOHTPOJIb

3.2.1

Bnagets crocodamu CaAMOKOHTPOJIsI, CaAMOMOTHBAIIMU U pe(b.]leKCI/II/I

BJIAJICTh HAaBBIKAMH ITO3HABATEIIHLHOM
pedaekcun Kak 0CO3HAHUS COBEPIIACMBIX
JICUCTBUU U MBICJIUTEIIBHBIX MPOLECCOB, UX
pe3yIbTaTOB; BIIAJIETh CIIOCO0aAMU
CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITpoLEecca U
pe3ynbTaTa pelieHus MaTeMaTUYeCKOn
3aJ1a49u;

3.2.2

BHOCUTH KOPPCKTUBBI B ACATCIBHOCTH HAa OCHOBC HOBBIX O6CTO$IT€J'II>CTB,
N3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIHI/I6OK, BO3HHUKIINX pr,HHOCTCI\/JI

MIPEABUNIETH TPYAHOCTU, KOTOPBIE MOTYT
BO3HUKHYTH IIPU PEUIEHUH 337]a41, BHOCUTD
KOPPEKTHUBHI B IEATEIILHOCTh HA OCHOBE HOBBIX
00CTOATEILCTB, JAaHHBIX, HAlJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEN;

3.2.3

I[aBaTB AZICKBATHYIO OLICHKY CUTYyallUX U MPEAjiaraTth 1mjadH €€ U3MCHCHHA,

YUUTBIBATh KOHTEKCT U NPEABUACTb TPYAHOCTH, KOTOPHIE MOTYT BO3ZHUKHYTh
Mpu pelleHnd Y4eOHOW 3adaud, aJanTUpPOBaTh PEHICHHE K MEHSIONIMMCS
00CTOATEILCTBAM;

OOBSACHATH  NPUYMHBI  JOCTHXKEHHUS  (HEJAOCTM)KEHHS)  pe3ysIbTaToB
NesITeIbHOCTH, JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY, YMETh HaXOJHTh
MO3UTHUBHOE B ITPOU3OLIEIIIEH CUTYyalluH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTA LU U
YCIIOBUSAM, OOBSCHATH MPUYNHBI JOCTHIKEHHS
WJIM HEJOCTHKEHUS Pe3yIbTaToB
NeSITeIbHOCTH, HaXOUTh OMIHUOKY, TaBaTh
OLIEHKY MTPUOOPETEHHOMY OIBITY




OLCHUBATb COOTBCTCTBUC PC3YyJIbTaTa HCIINU U YCIIOBUSAM

3.3

OMOIIMOHAILHBIN UHTEIEKT

3.3.1

Pa3n1/1anL, Ha3bIBaThb W YIIPABJIATDH CcOOCTBEHHBIMU OSMOLIUSAMHU U SMOLOUSIMHA
JIpYTHX;

BbISABJIATH U aHAJIM3UPOBATH ITPUYIHUHBL 3MOHHﬁ;

CTaBUTH CC6$I Ha MECTO ApYroro 4€jI0oBCKa, IOHUMATb MOTHBbBI U HAMCPCHUS
Jpyroro;

[PEryJIUpOBaTh CIIOCOO BBIPAYKEHUS SMOIUN

3.4

[TpunsiTue cedst u qpyrux

3.4.1

(OCO3HaHHO OTHOCHUTHCS K IPYrOMY YEJIOBEKY, €r0o MHEHUIO; MPU3HABATH CBOE
MpaBoO Ha OMMOKY U TaKOE K€ MPaBo JAPYroro; MpUHUMATh ce0sl U IPYTUX, HE
OCYXKIast;

OTKPBITOCTb CE0€ U APYTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT

TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KouunyecTBO 4yacoB
Ne HanmeHnoBaHMe pa3ae/ioB U TeM
Koutpoasnubie IIpakTunyeckue
n/n NMPOrpaMMbI Bceero
padoThI padoThI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypcbl




bubnunorexa LIOK

1 Beenenue B crepeoMeTpuio 23 https://m.eds00.ru/8866b724
B3auMHO€ pacrosioKeHue IPsIMbIX B Bubimorexa LIOK

2 NPOCTpAHCTBE 6 https://m.edso0.ru/8866b724
[TapasienbHOCTh MPAMBIX M IUIOCKOCTEN B Bubmmorexa LIOK

3 NPOCTpAHCTBE 8 https://m.edso0.ru/8866b724
[lepneHaMKyISIPHOCTD MPAMBIX H bubmuorexa IIOK

4 TUIOCKOCTEH B IPOCTPAHCTRE 25 https://m.edso0.ru/8866b724
bubnuoreka [{OK

S5 YTIIbl U PacCTOSIHUSE 16 https://m.eds00.ru/8866b724
bubnunoreka LIOK

6 MuororpaHHEKH 7 https://m.eds00.ru/8866b724
bu6mmoteka IIOK

7 Bekrops! B mpocTpaHCcTBe 12 https://m.eds00.ru/8866b724
[ToBTOpeHHE, 00OOIIEHNE U CUCTEMATU3ALHS bubmiorexa [IOK

8 SHAHMI 5 https://m.edsoo.ru/8866b724

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBaHue pa3aejioB H TeEM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (itcpp )
MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
1 AHAIIMTHYCCKAst TCOMETPHSL 15 2 0 https://m.eds00.ru/8866b724
) ITosTOpeHue, 06001IeHNE U 15 1 0 bubsmorexa LHOK
CHCTeMATH3ANAS HAHMI https://m.edso0.ru/8866b724
bu6mmorexa [IOK
3 O6bEM MHOTOrpaHHHKA 17 1 0 https://m.eds00.ru/8866h724
bubmuorexa [JOK
4 Tena Bpatienus 24 2 0 https://m.eds00.ru/8866h724
5 [nomany HoBEPXHOCTH U 0OBEMBI 9 L 0 but6mmorexa IIOK
KPYTIBIX TeN https://m.eds00.ru/8866b724
bu6mmoreka [JOK
6 HBrxenust 5 0 0 https://m.eds00.ru/8866b724
; ITosTOpeHue, 06061IIeHNE U 17 ) 0 brbmorexa LIOK
CHCTEMATH3ALHS 3HAHNH https://m.edso0.ru/8866b724
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 9 0



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bce
ro

KonTpoa
bHbIE
padoThI

IIpakTuye
CKHe
padoThI

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibH
ble pecypchl

Jdara
usyue
HUS

MertanpeaMeTHble pe3yJbTaThl 0CBOEHUS
pa3jiena

OcHoBHBIE
paBuJIa
MU300paKeHUS
Ha PUCYHKE
TUIOCKOCTH,
napauieIbHbIX
MPSIMBIX
(oTpe3koB),
CepeIHBI
oTpe3Ka

ITonsaTus
CTepEeOMETPUH:
TOYKa, Mpsimas,
IJIOCKOCTh,
MIPOCTPAHCTBO.
OcHOBHBIE
paBwIIa
M300paxKeHUs
Ha PUCYHKE
IJIOCKOCTH,
napauIeNbHbIX
MIPSIMBIX

bubmuoreka [JOK
https://m.edsoo.ru/8
866b724

bu6mmoreka [JOK
https://m.edsoo.ru/8
866b724

1.1.3,116,131,13.2,133,21.1,21.22.13,2.1
4,2213113.1.2.

1.13,116,131,13.213321.1,21.22.13,2.1
4,22131131.2.



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

(oTpe3koB),
CepeIMHBI
oTpe3Ka

ITonsaTus:
MEPECEKAIOIINE
Csl IJIOCKOCTH,
MepeceKaronme
cs npsAmasi u
IUIOCKOCT;
MOJIYIIPOCTpaH
CTBO

Ilonstus:
nepeceKaronme
Csl TTIOCKOCTH,
repeceKaronme
cs npsAMasi u
IIOCKOCTB;
MOJYNPOCTPaH
CTBO

bubmuoreka [JOK
https://m.edsoo.ru/8
866h724

bubmuoreka [JOK
https://m.edsoo.ru/8
866b724

1.1.3,116,131,13.2,133,2.1.1,21.22.1.3,2.1
4,2213113.1.2.

1.13,116,13.1,13.213321.1,21.22.13,2.1
4,22131131.2.

MHororpanHuk
H,
n300pakeHue
MPOCTEUIIINX
MIPOCTPAHCTBEH
HBIX (uUryp,
HECYIIECTBYIO
IUX 00BEKTOB

bu6mmoreka [JOK
https://m.edsoo.ru/8
866b724

1.13,116,13.1,13.213321.1,21.22.13,2.1
4,2213113.1.2.


https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

MHororpansuk
u,
n300pakeHUE
MPOCTEUIIINX
MIPOCTPAHCTBEH
HBIX (uUryp,
HECYIIECTBYIO
X 00BEKTOB
AKCHOMBI
CTepEeOMETPUU
Y TICPBBIE
CJICJICTBHS U3

bu6muorexa [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
866h724

3.2.13.2.2,3.2.3

HHX
BxoaHoii

MOHHMTOPHHT

AKCHOMBI bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
CTepEOMETPUH https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.

¥ TIEPBBIE 866b724

CICACTBUSA U3

HHUX
AKCHOMBI bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
CTepPEOMETPUH https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.

U TIEpBbIC 866b724

CIIEICTBUS U3
HuX. CiocoObI
3aJIaHus
MPSIMBIX U
MJIOCKOCTEH B
MPOCTPAHCTBE.



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

O0603HaueHUs
MPSMBIX U
IJIOCKOCTEH

10

11

N3o6paxkenue
CEYCHUI
MTUPaMUJIBI,
KyOa u
IIPU3MBI,
KOTOpbIE
IPOXOAST
gyepes3 ux
pEodpa.
N3o6pakenue
repeceyeHust
MOJTyYEHHBIX
IIJIOCKOCTEM.
PackpammBanu
€ IOCTPOEHHBIX
CEYCHUI
pasHBIMHU
[[BETaMHU

N3006pakenue
CEYCHUI
MUPaMUIbI,
KyOa u
IIPU3MBI,
KOTOpBIE
MPOXOAAT
qyepes ux

bubmuoreka [JOK
https://m.edsoo.ru/8
866h724

bu6mmoreka [JOK
https://m.edsoo.ru/8
866b724

1.1.3,116,131,13.2,133,2.1.1,21.22.1.3,2.1

4,2213113.1.2.

1.13,116,131,13.213321.1,21.22.13,2.1

4221311312


https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

pEodpa.
N3obpaxenue
nepeceyeHust
MOJIy4YE€HHBIX
IJIOCKOCTEH.
PackpamuBanu
€ TIOCTPOSHHBIX
CEUYEHUI
pa3HBIMHU
[BETaMH

12

N3o6pakenue
CEYCHMI

MU paMU/JIbI,
KyOa u
IIPU3MBI,
KOTOpbIE
IIPOXOJAT
4yepes ux
pEdpa.
N306paxenue
nepeceyeHust
MOJIy4YE€HHBIX
IIJIOCKOCTEM.
PackpammBanu
€ IIOCTPOEHHBIX
CEUYCHUI
pa3HbIMHU
L[BETaMU

bu6mmorexa [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8
866h724

4,2213113.1.2.



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

13

N3o0pakenue
CEUYCHMIT
MUPaMHU/IbI,
KyOa u
MIPU3MB,
KOTOpBIC
MIPOXOJIAT
yepes3 ux
pEodpa.
N3obpakenue
nepeceyeHust
MOJIy4YE€HHBIX
IJIOCKOCTEH.
PackpamBanu
€ TIOCTPOCHHBIX
CEUYEHUI
pa3HBIMHU
IBETaMH

bubmuoreka [JOK
https://m.edsoo.ru/8
866b724

1.1.3,116,131,13.2,133,2.1.1,21.22.13,2.1
4,22131131.2.

14

15

Merton cnenoB
JIST
MMOCTPOEHUS
CEUYeHUM

Merton cienoB
TS
MOCTPOEHUS
CCUCHHI.
CBoiicTBa
NepeceyeHn i

bu6mmoreka [JOK
https://m.edsoo.ru/8
866b724

bu6mmoreka [JOK
https://m.edsoo.ru/8
866b724

1.13,116,131,13.213321.1,21.22.13,2.1
4,2213113.1.2.

1.13,116,131,13.213321.1,21.22.13,2.1
4221311312


https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

MPSMBIX U
IJIOCKOCTEH

16

17

Merton cienoB
JUISE
MOCTPOEHUS
CCUCHHI.
CpoiicTBa
NepecevyeHui
MPSMBIX U
IUIOCKOCTEH

ITocTpoenne
CEYEHMII B
Upamu/e,
KyOe 1o Tpém
TOYKaM Ha
pébpax.
Cosnmanue
BBIHOCHBIX
YepTexKen U
3auCh 11aroB
IIOCTPOEHHUS

bu6muorexa [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
866h724

bu6mmorexa [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
866h724

18

[TocTpoenne
CEYECHUH B
UpaMuze,
KyOe 1o Tpém
TOYKaM Ha
pebpax.
Coznanue
BBIHOCHBIX

bu6mmorexa [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .42.2.1,3.1.1,3.1.2.
866b724



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

YepTeKEN U
3aIuCh 11aroB

19

MTOCTPOCHHUS
[TocTpoenue bubmuorexa IIOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
CCUCHHI B https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.

nupamu/e, 866b724

KyOe 1o Tpém
TOYKaM Ha
pé6pax.
Co3nanne
BBIHOCHBIX
YepTexKEn U
3arucCh 11aroB
MOCTPOEHUS

20

21

ITocTpoenue
CEYEHUI B
UpaMu/Ie,
KyOe 1o Tpém
TOYKaM Ha
pebpax.
Co3nanne
BBIHOCHBIX
yepTexKen u
3auch 11aroB
MTOCTPOEHUS

IToBTOpeHune
IUIAaHUMETPHH:
Teopema o
MPOIOPLIKOHAT

bu6muorexa IIOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .42.2.1,3.1.1,3.1.2.
866h724

bu6muorexa [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
866hb724



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

BHBIX
OTpe3Kax.
ITomoOue
TPEYrOJIbHUKOB

[ToBTOpeHue bubmuorexa IIOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
IUTAHUMETPHUH: https://m.edsoo.ru/8 = .4,2.2.1,3.1.1,3.1.2.

Teopema 866b724

Menenas.

Pacuetn B
CEUCHHMIX Ha
BBIHOCHBIX 1 0 0
yepTeKax.
Hcropus
pa3BUTHUS
IJIAHUMETPUHU
Hu
CTEPEOMETPUU

Kontponbhas 3.2.1,3.2.2,3.2.3
paborta
" AKCHOMBI 1 1 0
CTepEOMETPHH.
Ceuenusa"

B3anmuoe bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
PacIoIoKeHUE https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
MPSIMBIX B 866b724

MIPOCTPAHCTBE. 1 0 0
CkpenuBarong
uecs MpsiMble.

[Ipu3naku



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

25

CKpEUIUBAIOIIN
XCsl IPSIMBIX.
[TapannensHble
psiMbIe B
MIPOCTPAHCTBE

Teopema o
CYILLIECTBOBAHU
uu
€MHCTBEHHOCT
Y NPpSAMOM
NapajuIeIbHON
JTAHHOU
IIPSIMOH,
MPOXOAILIEH
4yepe3 TOUKY
MIPOCTPAHCTBA
U HE JIeXkKallen
Ha JaHHOU
IIPSAIMOM.
Jlemma o
MepEeCeUCHU N
MapasieabHbIX
MIPSIMBIX
IIOCKOCTBIO

bubmuoreka [JOK
https://m.edsoo.ru/8
866b724

1.13116,131,13.2,133,2.1.1,21.22.13,2.1

4,22131131.2.

26

[TapannensHOC
Th TPEX
MPSIMBIX.
Teopema o
TpEX

but6mmorekxa [JOK
https://m.edsoo.ru/8
866b724

1.1.3,116,131,13.2,133,2.1.1,21.22.1.3,2.1

4221311312


https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

27

napajuieIbHbIX
MPSIMBIX.
Teopema o
CKPEIIMBAOIIN
XCsI IPSIMBIX
[TapamnensHoe
MIPOEKTUPOBAH
ne. OCHOBHbIE
CBOMCTBA
napayieIbHOTO
MIPOCKTUPOBAH
U,
N3o6pakenue
pa3HbIX huUryp
B
napasuiebHON
MPOEKIUU

bu6muorexa [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
866h724

28

29

LenTpanbHas
MIPOCKIIHUS.
Yronc
COHAIPABJICHH
BIMH
CTOPOHAMHU.
Yron mexny
MPSIMBIMA

3amaun Ha
JIOKa3aTeJIbCTB
ou
HCCIIE0BaHNE,

bu6mmorexa [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .42.2.1,3.1.1,3.1.2.
866b724

bu6muorexa [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
866b724



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

CBA3aHHBIC C
PacCIIOIOKCHHUEC
M IIPSAMBIX B

30

MPOCTPAHCTBE

IlousThs: bubmuorexa IIOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
napauIebHOCT https://m.edsoo.ru/8 = .4,2.2.1,3.1.1,3.1.2.

b IPSIMOIL 1 866b724

IIJIOCKOCTH B
MIPOCTPAHCTBE.
IIpuznak
[1apaJuIEIbHOCT
U IIPSIMOM U
IIJIOCKOCTH.
CgoiicTBa
MapajuieaIbHOCT
U NPSIMOI 1
IJIOCKOCTH

31

32

I'eomeTpuueck
Y€ 3a/1auu Ha
BBIYHMCIICHHUE U
JI0KA3aTeIbCTB
0, CBSI3aHHBIE C
MapajieIbHOCT
bIO MPSIMBIX U
IJTOCKOCTEH B
MIPOCTPAHCTBE

[TocTpoenne
CCUCHMSI,
MIPOXOJISIIETO

bu6mmorexa [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .42.2.1,3.1.1,3.1.2.
866b724

bu6muorexa [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
866b724



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

33

34

35

4yepe3 JaHHYI0
MpsAMYIO Ha
yepTexe u
MapajjIeaIbHOIO
Apyroi
IIPSAMOM.
Pacuér
OTHOIIICHUM

[TapannenvHas
MPOEKIUA,
MIPUMEHEHHE
JUTS
MOCTPOEHUS
ceueHmii Kyoba
u
napauJieiaenun
ena. CBoiicTBa
napaieiaenun
ea v MpU3Mbl

[TapamiensHble
IIJIOCKOCTH.
IIpusnaku
[apajuIeIbHOCT
U ABYX
IJIOCKOCTEN
Teopema o
[apajuIeIbHOCT
uu
€MHCTBEHHOCT

bu6muorexa IIOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
866b724

bu6muorexa IIOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
866h724

bu6muorexa [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
866b724



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

36

37

M IJIOCKOCTH,
MPOXOSIIEH
yepes TOUKY,
HE
MPUHAIJIEKAIIL
YIO TaHHOM
IUIOCKOCTH U
CICICTBUS U3
Hee

CpoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
MapajuieIbHOCT
Y TIPSIMBIX
MepeceueHust
npu
MepeceyeH
JBYX
napajuieIbHbIX
IUIOCKOCTEH
TpeThen

CsoiicTBa
napayuienbHbIX
ILTIOCKOCTEH:
00 oTpe3kax
napauieIbHbIX
MPSIMBIX,
3aKJII0OYEHHBIX
MEXIY

bubmuoreka [JOK
https://m.edso0.ru/8
866b724

bu6mmoreka [JOK
https://m.edsoo.ru/8
866b724

1.13,116,13.1,13.213321.1,21.22.13,2.1
4,2213113.1.2.

1.13,116,131,13.213321.1,21.22.13,2.1
4221311312


https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

napauieIbHbIM
u
IJIOCKOCTSIMU;
0 MepeceyeHun
MPSMOM C
TBYMSI
napajuieIbHbIM
U TJIOCKOCTSIMU

[ToBTOpEHMeE: bu6mmorexa IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
38 TeopemMa https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
[Tudaropa Ha 866b724
IJIOCKOCTH
[ToBTOpEHMeE: bu6mmorexa IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
TPUTOHOMETPH https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
1 866b724
39
MPSMOYTOJIBHO
ro
TPEYroJbHUKA
CoiicTBa Kyba bu6mmorexa IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
" https://m.edsoo.ru/8  .4,2.2.1,3.1.1,3.1.2.
40 TPAMOYrombHO 866b724
ro
napauIeIIeTuIn
ena
Brraucnenue bu6mmorexa IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
JUTHH OTPE3KOB https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
41 B Ky0Oe u 866b724
MPSMOYTOJTBHO

M



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

napasuiesIeun
ene

42

43

44

[lepnenaukyis
PHOCTB IIPSIMO
U IIJIOCKOCTH.
IIpu3nak
HEPIECHINUKYIIS
pHOCTH
MPSAMON 1
IJIOCKOCTH
[Iepnenaukyis
PHOCTb MPSIMO
U IUIOCKOCTH.
IIpuznak
NIEPIECHINKYIIS
PHOCTH
MpsIMOM U
IIJIOCKOCTH
Teopema o
CYyILLECTBOBAHU
uu
€MHCTBEHHOCT
U IIPSIMOH,
MPOXOISAIIEH
4yepes3 TOUKY
IIPOCTPAHCTBA
u
MEPIEHIUKYIIS

bubmuoreka [JOK
https://m.edsoo.ru/8
866h724

bubmuoreka [JOK
https://m.edsoo.ru/8
866b724

bu6mmoreka [JOK
https://m.edsoo.ru/8
866b724

1.1.3,116,131,13.2,133,2.1.1,21.22.13,2.1
4,2213113.1.2.

1.1.3,116,131,13.2,133,2.1.1,21.22.13,2.1
4,22131131.2.

1.13,116,13.1,13.213321.1,21.22.13,2.1
4,22131131.2.



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

pHOH K
IJIOCKOCTH

Ilnockoctu n

bubmuoreka [JOK

1.1.3,116,131,13.2,133,2.1.1,21.22.13,2.1

HEPICHIUKYJIIS https://m.edsoo.ru/8  .4,2.2.1,3.1.1,3.1.2.
45 pHBIE UM 866b724
HpSAMEIE B
MHOI'OTPaHHHK
ax
IInockoctu u bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
MEPIICHIUKYIIS https://m.edsoo.ru/8  .4,2.2.1,3.1.1,3.1.2.
4~ PmwienM 866b724
psIMBbIE B
MHOI'OTPaHHHUK
ax
[lepnenaukysst bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
P ¥ HaKJIOHHAsI. https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
47 [TocTpoenue 866b724
TEPIIEH TUK YIS
pa M3 TOYKH Ha
IPAMYIO
[Mepnenaukysst bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
P ¥ HaKJIOHHas. https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
18 [Toctpoenue 866b724
HEPIIEH UK YIS

pa U3 TOYKHU Ha
MPSAMYIO



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

Teopema o bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
TpEX https://m.edsoo.ru/8  .4,2.2.1,3.1.1,3.1.2.
49 MIePIEeHIUKYIIS 866b724
pax (mpsiMast u
oOpaTHas)
Teopema o bubmuorexa IIOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
TpEX https://m.edsoo.ru/8  .4,2.2.1,3.1.1,3.1.2.
50 MIePIEeHIUKYIIS 866b724
pax (mpsiMast u
oOpaTHas)
Vron Mexmy bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
51 CKPEILUBAIOLIH https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
MUCS IPSIMBIMU 8660724
ITonck bu6mmorexa IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
MePIEeHIUKYIIS https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
PHBIX MIPSIMBIX 866h724
52 C TIOMOIIBIO
MIePIICHTAK YIS
PHBIX
IUIOCKOCTEMN
OpToronaibHO bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
e https://m.edsoo.ru/8 .42.2.1,3.1.1,3.1.2.
>3 IIPOEKTUPOBAaH 866b724
ue
[TocTpoenue bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
54 CeYeHH KyOa, https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.

MPU3MBI,
MPaBUJILHON

866b724



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

MUPaAMUIBI C
MTOMOLIBIO
OpPTOTOHAIILHO
W pOEKIUU

[TocTpoenue bubmuorexa IIOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
CeyeHui Kyoa, https://m.edsoo.ru/8 = .4,2.2.1,3.1.1,3.1.2.
HPU3MEL, 866b724
55 MPaBUIbHON
MIHPAMHMJIBI C
ITOMOIIIBIO
OpPTOTOHAIILHO
1 IPOEKLUHU
CummMmerpus B bu6mmorexa IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
IIPOCTPAHCTBE https://m.edsoo.ru/8  .4,2.2.1,3.1.1,3.1.2.
OTHOCHTEIIBHO 866b724
56 IJIOCKOCTH.
ILnockoctn
CUMMETpPUH B
MHOTOTPaHHHK
ax
[Tpuznak bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
MEPICHIUKYIIS https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
PHOCTH 866b724
S7 MpsIMOM U

IIJIOCKOCTH KaK
CICOCTBUC
CUMMCTPUHU



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

58

59

60

IIpaBunbpHbIE
MHOT'OTPaHHUK
u. Pacuér
paccTosHuM OT
TOYKHU J0
IJIOCKOCTH

[IpaBuibHbIE
MHOT'OTPaHHUK
u. Pacuér
paccTosHuM OT
TOYKH JI0
TIJIOCKOCTH

CriocoOsl
OILYyCTHUTb
NIEPIECHINKYIIS
pBI:
CUMMETpHUS,
CABUT TOYKH
1o
napajuieIbHON
psAMON

bu6muorexa [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
866h724

bu6muorexa IIOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
866h724

bu6muorexa IIOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
866h724

61

CaBur 1o
HenapaJulelIbH
Ol MpSAMOH,
W3MEHEHUE
paccTossHUI

bu6mmorexa [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .42.2.1,3.1.1,3.1.2.
866b724

62

KoHntponbHas
paborta
"B3aumHoe

3.2.1,3.2.2,3.2.3


https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

pacroJioxeHue
MPSIMBIX U
IJIOCKOCTEH B
npoctpaHctae"

63

IToBTOpEHue:
YTOJI MEXAY
IIPSIMBIMU Ha
IJIOCKOCTH,
TPUTOHOMETPU
a1 B
IMPOU3BOJIbHOM
TPEYrOJIbHUKE,
TeopeMa
KOCHHYCOB

bu6muorexa [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
866b724

64

IToBTOpEHME:
YTOJ MEXIY
CKPEIIMBAOIIN
MHCS TPSMBIMHA
B
MIPOCTPAHCTBE

bu6muorexa IIOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .42.2.1,3.1.1,3.1.2.
866h724

65

I'eomeTpuueck
1€ METO/IbI
BBIYHMCIICHUS
yria MexIy
MPSIMBIMU B
MHOT'OTPaHHUK
ax

bu6mmorexka [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

https://m.edsoo.ru/8 .42.2.1,3.1.1,3.1.2.
866h724



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

66

67

JIByrpaHHbII

yTOJI.
CBOIICTBO

JIMHEHHBIX
YTJIOB
JIBYTPAHHOT'O
yria
[Tepnienaukyms
pHBIC
IUIOCKOCTH.
CroiicTBa
B3aHMMHO
MePIEH UK YIS
PHBIX
IUIOCKOCTEH

bubmuoreka [JOK
https://m.edsoo.ru/8
866b724

bu6mmoreka [IOK
https://m.edsoo.ru/8
866b724

1.1.3,116,131,13.2,133,2.1.1,21.22.13,2.1
4,22131131.2.

1.1.3,116,13.1,13.213321.1,2.1.22.13,2.1
4,22131131.2.

68

[Ipu3nak
MEPIEH UK YIS
PHOCTH
TIIIOCKOCTEIH;
Teopema o
psAMON
[IepeCeUYCHUs
JBYX
IIJIOCKOCTEN
MEPIEHIUKYIIS
PHBIX TpEThEN
IIJIOCKOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/8
866h724

1.1.3,116,131,13.2,133,2.1.1,21.22.1.3,2.1
4,2213113.1.2.



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

69

IIpssmoyrosnbH
BIN
napasieenuIl
en; Kyo;
HU3MEpEeHHs,
CBOMCTBa
MPSIMOYTOJILHO
o
napajuieJenun
ena

bubmuoreka [JOK
https://m.edsoo.ru/8
866h724

1.1.3,116,131,13.2,133,2.1.1,21.22.13,2.1
4,22131131.2.

70

Teopema o
JuaroHajau
PSIMOYTOJIbHO
ro
napaiesIenun
enau
CIIEJICTBHUE U3
Heé

bubmuoreka [JOK
https://m.edsoo.ru/8
866h724

1.1.3,116,131,13.2,133,21.1,21.22.13,2.1
4,2213113.1.2.

71

CrepeomeTrpuu
ecKHe U
MIPUKJIAJHbIE
3ajJjauu,
CBSI3aHHBIE CO
B3aUMHBIM
pacnosoxeHune
M IIPAMBIX U
TUTOCKOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/8
866h724

1.1.3,116,13113.2,133,2.1.1,21.22.13,2.1
4221311312



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

72

73

74

75

IToBTOpEHuUeE:
CKpELIMBAOIIH
ecsl IpsIMBbIe,
napajuieibHble
IIJIOCKOCTH B
CTaHJAPTHBIX
MHOT'OTPaHHUK
ax

ITapa
napajuieIbHbIX
IUIOCKOCTEN Ha
CKpEIIUBAIOIIN
XCSl IPSIMBIX,
paccrosHue
MEXKIY
CKpELIMBAOIIN
MHUCS IPSMBIMU
B MPOCTBIX
CUTYyaLUSIX

Paccrosinue ot
TOYKH JI0
IIOCKOCTH,
pacCTOsHUE OT
IpsIMOH 10
IUIOCKOCTH
Brraucnenue
paccTosHUI
MEXKTY
CKpEIIHMBAOIIN

bubmuoreka [JOK
https://m.edsoo.ru/8
866b724

bubmuoreka [JOK
https://m.edsoo.ru/8
866b724

bu6mmoreka [JOK
https://m.edsoo.ru/8
866b724

bu6nmoreka [JOK
https://m.edsoo.ru/8
866b724

1.1.3,116,131,13.2,133,2.1.1,21.22.13,2.1

4,22131131.2.

1.13,116,13.1,13.213321.1,21.22.13,2.1

4,22131131.2.

1.13,116,131,13.213321.1,21.22.13,2.1

4,22131131.2.

1.13,116,131,13.213321.1,21.2213,2.1

4,221311,3.1.2.



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

76

MHUCS IPSIMBIMU
C IIOMOILBIO
HEPIECHINUKYIIS
pHOU
IJIOCKOCTH
TpéxrpanHsIi
yroi,
HEPABEHCTBA
JUISL
TPEXTPAHHBIX
YTJIOB.
Teopema
[Mudaropa,
TEOPEMBI
KOCHUHYCOB U
CHUHYCOB JJIs
TPEXTPAHHOTO

yria

bubmuoreka [JOK
https://m.edsoo.ru/8
866b724

1.13116,131,13.2,133,2.1.1,21.22.13,2.1
4,22131131.2.

77

78

DNeMEeHThI
chepuueckoit
Te€OMETPHHU:
reojie3nyecKue
JTUHUU Ha
3emie
KonTponbHas

pabota "Yrisl
U pacCTOSIHUS"

1

bu6mmoreka [{OK
https://m.edsoo.ru/8
866b724

1.1.3,116,13113.2,133,2.1.1,21.22.13,2.1
4221311312


https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

79

80

81

82

83

Cucremarusaig
WS 3HAHWUM
"MHororpaHiu
K ¥ €ro
9JIEMEHTHI"

IInpamua.
Bunnr
MAPaMU/I.
IIpaBuibHas
nvpamuaa
[Ipusma.
IIpsmas u
HAaKJIOHHAas
MIPU3MBL.
[IpaBunbHas
npu3ma
[Ipsmont
MapajuiesenuIl
en,
MPSAMOYTOJIbHBI
i
NapajuIeIenuI
en, Kyo
Beinykiisie
MHOTOT'PAaHHUK
n. Teopema
Ditnepa

bubmuoreka [JOK
https://m.edsoo.ru/8
866b724

bubmuoreka [JOK
https://m.edsoo.ru/8
866b724

bubmuoreka [JOK
https://m.edsoo.ru/8
866b724

bu6mmoreka [JOK
https://m.edsoo.ru/8
866b724

bu6nmoreka [JOK
https://m.edsoo.ru/8
866b724

1.1.3,116,131,13.2,133,2.1.1,21.22.13,2.1
4,22131131.2.

1.13116,131,13.2,133,2.1.1,21.22.13,2.1
4,22131131.2.

1.1.3,116,131,13.2,133,2.1.1,21.22.13,2.1
4,22131131.2.

1.13,116,131,13.213321.1,21.22.13,2.1
4221311312

1.13,116,131,13.213321.1,21.2213,2.1
4221311312



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

Brinykiibie bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

MHOTOTPaHHHUK https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.

u. Teopema 866b724

Ditnepa.
84 [IpaBunbHBIE U

MOJTYTIPABUIBH

bIC

MHOTOTPaHHHK

u

KonTponbnas 3.2.1,3.2.2,3.2.3
85 pabora

"MHororpaHau

Ku"

ITonstue bu6mmorexa IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
86 BEKTOpa Ha https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.

IUIOCKOCTH H B 866h724

MIPOCTPAHCTBE

bubmuorexa JOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

87 Cymma https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.

BCKTOPOB 866b724

bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1

88 Pa3HocThb https://m.edsoo.ru/8 .42.2.1,3.1.1,3.1.2.

BEKTOpPOB 866b724

Tpasuio bubmuorexa JOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
89 napaJenenu https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.

claa

866b724


https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

1.1.3,116,131,13.2,133,2.1.1,21.22.13,2.1

YMHOXeHUE bubnmoreka [JOK
90 BEKTOpa Ha https://m.edsoo.ru/8  .4,2.2.1,3.1.1,3.1.2.
866h724
YHCIIO
Pasnoxenune bu6mmorexa IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
BEKTOpa I10 https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
6azucy Tpéx 866b724
91 BEKTOPOB, HE
JIC)KalInux B
OJTHOM
IUIOCKOCTH
bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
gp ~ CkamipHoe https:/m.edsoo.ru/8  .4,2.2.1,3.1.1,3.1.2.
MIPOM3BEICHUC 866b724
Berauciienue bubmuorexka [IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
yriia MeXIy https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
93 866b724
BEKTOpPAMH B
MIPOCTPAHCTBE
IIpocreifmue bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
94  3ajaum ¢ https://m.edsoo.ru/8 = .4,2.2.1,3.1.1,3.1.2.
866b724
BEKTOpaMH SIS
IIpocreitmue bu6mmorexa IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
95 3a1a4u ¢ https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
BEKTOpaMHu 8660724
Ipocreiimue bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
96 3a/1a4M C https://m.edsoo.ru/8 .42.2.1,3.1.1,3.1.2.

BCKTOpaMu

866b724



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

IIpocreiimue bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
97 3a/1a9M ¢ 1 https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
BEKTOpaMH 8660724
O6001IeHHE 1 bu6mmorexa IOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
08 CHCTEMATU3ALU 1 https://m.edsoo.ru/8 .4,2.2.1,3.1.1,3.1.2.
s1 BHAHUH 866b724
O06o0061IeHE U bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
99 CHCTEMATH3aLH 1 https://m.edsoo.ru/8 .42.2.1,3.1.1,3.1.2.
s 3HAHUM 866b724
10 Urorosas 3.2.1,3.2.2,3.2.3
KOHTPOJIbHAS 1
0
pabora
10 Hrorosas 3.2.1,3.2.2,3.2.3
1 KOHTPOJIbHAS 1
pabota
O6o0IIeH e 1 bubmuorexa IJOK  1.1.3,1.1.6,1.3.1,1.3.2,1.3.3,2.1.1,2.1.2,2.1.3,2.1
10 CHCTEMaTH3aLH 1 https://m.edsoo.ru/8 .42.2.1,3.1.1,3.1.2.
2 N 8660724
sl 3HAHUI
OBIIEE
KOJIMYECTBO
YACOB IIO 102

[TPOI'PAMME



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBIE MeTtanpeameTrHbie
N Tema ypoka K Hpaxriec fllr:l Tae unpponbie PESVIRTATE
n/m yp Bcero OHTPOIEH KHe YA o6pasopatennbre OCBOEHHSI pa3jesia
ble paboThI A
padoTbI pecypchl
[ToBTOpEHKE TEMBI bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
1 "KoopauHaThl BEKTOpa Ha 1 0 0 https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,
IJIOCKOCTH | B 724 2.1.4,2.2.1,3.1.1,3.1.2.
npocrpaHcrae”
TlOBTOpEHIE TEMBI bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
2 "CKalspHOe 1 0 0 https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,
[POU3BEICHHE BEKTOPOR” 724 2.1.4,22.1,3.1.1,3.1.2.
[ToBTOpEHHE TEMBI bubnnoreka IIOK 1.1.3,1.1.6,1.3.1,1.3.2,
3 "Berarcnenue yriia MexIy 1 0 0 https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,
BEKTOPAMH B 724 2.1.4,2.2.1,3.1.1,3.1.2.
nmpocrpaHcTae”
[ToBTOpEHME TEMBI bubmmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
4 "YpaBHEHHE TTPSIMOM, 1 0 0 https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
HPOXOJISANIEH Yepes ABe 724 2.1.4,2.2.1,3.1.1,3.1.2.
TOUKH"
VpaBHeHHe TUIOCKOCTH, bubmmoreka [IOK 1.1.1,1.1.5,
5 HOPMaJlb, YPaBHCHHE 1 0 0 https://m.edsoo.ru/8866b 1.2.1,1.2.3,1.2.4,1.2.5,
724 2.2.1
TJIOCKOCTH B OTPE3Kax
VpaBHeHMe IOCKOCTH, bu6nuoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
6 HOPMaJIb, ypaBHEHUE 1 0 0 https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,

IIJIOCKOCTH B OTPE3Kax

124

214221311312



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
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https://m.edsoo.ru/8866b724
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BekTophoe 3.21,3.2.2,3.2.3

7 npousBenenue.Bxogno
MOHUTOPHUHT
JluseiiHble HEPABCHCTBA, bu6nuoreka [JOK 1.1.1,1.1.5,

8 TIHHeHHOoe https://m.edsoo.ru/8866b 1.2.1,1.2.3,1.2.4,1.2.5,

724 2.2.1
MIPOrpPaMMHUPOBAHHE
JIHHeiHbIE HEPABEHCTBA, bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,

9 THHeHHoe https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
IIPOTPAMMEPOBAHC 724 2.1.4,2.2.1,3.1.1,3.1.2.
ApanuTnyeckue METONEI bubnnoreka IIOK 1.1.1,1.1.5,

10 pacuéra yriia Mexay https://m.edsoo.ru/8866b 1.2.1,1.2.3,1.2.4,1.2.5,
HPAMBIMH B 124 221
MHOTOTPaHHUKAX
AHaJTATHYECKHE METOJIBI bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,

11 pacuéra yriia Mexmy https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
IJIOCKOCTSIMU B 724 21422131.1,3.1.2.
MHOTOTPaHHUKAX
DopMyITa PACCTOAHHS OT bu6nuoreka [IOK 1.1.1,1.1.5,

12 TOYKH JI0 INIOCKOCTH B https://m.edsoo.ru/8866b  1.2.1,1.2.3,1.2.4,1.2.5,
KOO 124 2.2.1

pAMHATAX
HaxoxIeHue paccTos it bubmmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
13 OT TOUKIH 710 TUTOCKOCTH B https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,

KyOe

124

214221311312



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
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Haxoxnenue paccTossHuit

bu6nuoreka [IOK
https://m.edso00.ru/8866b

111,115,
1.2.1,1.2.31.2.4,1.2.5,

14 OT TOYKH J0 INIOCKOCTHU B
. 724 2.2.1
MIPaBWIIBHON MHUpamMuie
KourpoJabHas paéora 3.2.1,3.2.2,3.2.3
15 "AHaJTMTHYeCKasi
reomerpus"
Ceuenus bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
16 MHOT'OIPAaHHHKOB: https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,
CTaH/IapTHbIE 724 2.1.4,2.2.1,3.1.1,3.1.2.
MHOT'OTPaHHUKH
Ceuenns bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
17 MHOTOTPAHHUKOB: METOJT https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
CIIeI0B 724 2.14,2.2.1,3.1.1,3.1.2.
CeueHus bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
MHOTOTPaHHUKOB: https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
18 CTaHJapTHHIE TUIOCKOCTH, 724 21.4,2.2.1,3.1.1,3.1.2.
MepeceYeHus MPSIMBIX U
IUIOCKOCTEM
TlapanienbHbIe mpsMble u bu6nuoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
19 II0CKOCTH: TIAPALTE/HHELES https://m.edsoo.ru/8866b = 1.3.3,2.1.1,2.1.2,2.1.3,
J— 724 2.1.4,22.1,3.1.1,3.1.2.
TlaparniensHere mpsMbIe 1 but6mmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
20 ITOCKOCTH: Pacu&T https://m.edso0.ru/8866b | 1.3.3,2.1.1,2.1.2,2.1.3,

OTHOIIEHUH

124

214221311312
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[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: YIJIbl MEXY

bu6nuoreka [IOK
https://m.edso00.ru/8866b

1.1.3,1.1.6,1.3.1,1.3.2,
1.3.3,21.1,2.1.2,2.1.3,

21 CKpEITUBAIOIIMMHUCS 724 2.1.4,22.1,3.1.1,3.1.2.

MPSIMBIMA

[lepnenaukynspHbie bu6nuoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,

MPSIMBIC U TUIOCKOCTH: https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,

CTaHJapTHBIE TTapbl 724 2.1.4,2.2.1,3.1.1,3.1.2.
22 MePIEH UK YISIPHBIX

IJIOCKOCTEH M MPSMBIX,

CUMMETPHUH

MHOTOTPaHHUKOB

[lepnenaukynspHbie bu6nuoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
23 IPSIMBIE U TUIOCKOCTH: https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,

Teopema 0 Tpex 724 2.1.4,2.2.1,3.1.1,3.1.2.

MEePIEHIUKYIIIpax

[TepnengukymnspHbie bubmuotexa [JOK 1.1.31.1.6,1.3.1,1.3.2,
o4 IpsSIMBIE U TUTOCKOCTH: https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,

BBIYMCIICHHS JIUTMH B 724 2.1.4,2.2.1,3.1.1,3.1.2.

MHOT'OTpaHHHKaX

[ToBTOpenwue: miomaan bubmmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
o5 MHOTOYTOJIbHUKOB, https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,

(dbopMyIIbI TS TLTOMIAICH, 124 214,2.2.1,3.1.1,3.1.2.

CO00pakeHUsI MOA00HS

[ToBTOpeHwue: TuIOMIAAN but6mmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
26 MHOTOYTOJIbHUKOB, https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,

(hopMyIBI 715 TUTOIACH,
CO0OpakeHHsI MOA00HS

124
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IToBTOpenue: miomanu

bu6nuoreka [IOK

1.1.3,1.1.6,1.3.1,1.3.2,

97 MHOTOYTOJIbHUKOB, https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,
(hopMyITBI 1S TUTOMIACH, 724 2.1.4,2.2.1,3.1.1,3.1.2.
COOOpaKEeHHS TIOTOOMS
ITnomanu ceuenuii bu6nuoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
MHOTOTPaHHUKOB: https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,

28 IIJIOIIAIA TTIOBEPXHOCTEH, 724 2.1.4,2.2.1,3.1.1,3.1.2.
pa3pe3aHus Ha 4acTH,

COOOpaKEeHHS TIOTO0MS
ITnomianu ceuennii bubnnoreka IIOK 1.1.3,1.1.6,1.3.1,1.3.2,
MHOTOTPaHHUKOB: https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,

29 IIJIOINAIA TTOBEPXHOCTEH, 724 2.1.4,2.2.1,3.1.1,3.1.2.

pa3pe3aHus Ha 4acTH,

COOOpaKEeHHS TIOTO0MS

KourpoJabsnas padora 3.21,3.2.2,3.2.3
"TloBTOpEHME:

30 MHOTOrPAHHHKH,
ceueHus
MHOIOrPpAHHHKOB"

O6BEM Tema. OfneM bubmmoreka [IOK 1.1.1,1.1.5,
31 PSIMOYTOJIBHOTO https://m.edsoo.ru/8866b 1.2.1,1.2.3,1.2.4,1.2.5,
724 2.2.1
napajuiesienumne/1a
3anaum 06 yABOCHUH KyOa, bu6nuoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
32 0 KBAIPATYPE KY62; O https://m.edso0.ru/8866b | 1.3.3,2.1.1,2.1.2,2.1.3,

TPUCEKLIUH yTia

724

214221311312



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

CrepeoMeTrpuueckue
3a71a4d, CBSI3aHHBIE C

bu6nuoreka [IOK
https://m.edso00.ru/8866b

1.1.3,1.1.6,1.3.1,1.3.2,
1.3.3,21.1,2.1.2,2.1.3,

33 00BEMOM TIPSMOYTOJIBHOTO 724 2.1.4,22.1,3.1.1,3.1.2.
napajuiesenumesa
[Ipuknanueie 3a1auu, bu6nuoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
CBSI3aHHBIE C https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
34 BBIYHCIIEHUEM 00BEMA 724 2.1.4,2.2.1,3.1.1,3.1.2.
MPSIMOYTOJIBHOTO
napajuiesenume/1a
bubnnoreka IIOK 1.1.1,1.1.5,
35 OGBEM MPSIMONA IPU3MBI https://m.edsoo.ru/8866b 1.2.1,1.2.3,1.2.4,1.2.5,
724 2.2.1
CrepeomeTpuyeckue bu6nunoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
36 3a/1a4M, CBA3aHHBIE C https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,
BBIYMCIIEHUEM 00BEMOB 724 21.4,2.2.1,3.1.1,3.1.2.
MPSAMON MPU3MBbI
TIpuKTa/HbIe 337a4H, bu6nuoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
37 CBS3aHHBIE C 00BEMOM https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
MpAMOi MPH3MEL 724 2.14,221,3.1.1,3.1.2.
Brraucnenne 005EMOB Te bu6mmoteka [IOK 1.1.1, 1.1.5,
C TIOMOIITHIO https://m.edsoo.ru/8866b  1.2.1,1.2.3,1.2.4,1.2.5,
38 ONpeENEHHOTO 124 2.2.1
unarerpana. O0bpEM
HAKJIOHHOU MPU3MBI
BRIUHCIICHIE 00BEMOB Tel but6mmoreka [IOK 1.1.1,1.1.5,
39 C TIOMOIIIBIO https://m.edsoo.ru/8866b  1.2.1,1.2.3,1.2.4,1.2.5,

OIPEIEIIEHHOTO

724

2.2.1
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unrerpaia. O0bEM
MTUPAMUJIBI

dopmyna o0bEMa
nupamuibl. OTHOILIEHUE

bu6nuoreka [JOK
https://m.edso00.ru/8866b

1.1.3,1.1.6,1.3.1,1.3.2,
1.3.3,21.1,2.1.2,2.1.3,

40 00BEMOB MUPAMUJ C 724 21.4,2.2.1,3.1.1,3.1.2.

O0IIKM YTiIoM

dopmyna 00bEMa bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
a1 nupamupl. OTHOIICHHE https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,

00BEMOB MUPAMUJ C 724 21.4,2.2.1,3.1.1,3.1.2.

O0IIKM YTiIoM

CrepeomeTpuyeckue bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
42 3a/1a4M, CBA3aHHBIE C https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,

00BEMaMH HAKJIIOHHOMH 724 2.1.4,2.2.1,3.1.1,3.1.2.

MIPU3MBI

CrepeoMeTpryecke bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
43 3a]1a4K, CBSI3AHHBIE C https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,

OGHEMAMH TTHPAMHIHI 724 21.4,22.1,3.1.1,3.1.2.

[Ipuknagueie 3a1a4u MO bubmmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
44 teme "OOBEMEI TEN", https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,

CBSI3aHHBIE C 0OBEMOM 724 2.1.4,2.2.1,3.1.1,3.1.2.

HAKJIOHHOMW MPU3MBI

[Ipuknagueie 3a1a4n MO bubmmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
45 teme "OOBEMEI TEN", https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,

CBSI3aHHBIE C 00BEMOM 724 2.1.4,2.2.1,3.1.1,3.1.2.

MTUPAMUIBI

[Tpumenenne 0OHEMOB. Bbubnuoreka LIOK 1.1.3,1.1.6,1.3.1,1.3.
46 Brruncnenue paccTossHUS https://m.edso0.ru/886 2,1.3.3,2.1.1,2.1.2,2.

J0 INTIOCKOCTH

6b724
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1.3,214,22.13.11,
3.1.2.

KourpoabsHnas padora 3.21,3.2.2,3.2.3
47 "O0BéM
MHOIOrpaHHuka'"
HunuHapuaeckas bu6nmoreka [IOK 1.1.1,1.1.5,
[TOBEPXHOCTH, https://m.edsoo.ru/8866b 1.2.1,1.2.3,1.2.4,1.2.5,
48 o0Opasyrommue 124 2.2.1
HWIAHAPUYECKON
MTOBEPXHOCTHU
Humuaap. Hpsmoi bu6nmoreka [IOK 1.1.1,1.1.5,
49 KPYTOBOM HUHHJIP. https://m.edsoo.ru/8866b 1.2.1,1.2.3,1.2.4,1.2.5,
[nomaas MOBEPXHOCTH 124 221
IHH]IPA
KoHnuueckasi oBEpXHOCTb, bubnnorexa LIOK 1.1.1,1.1.5,
50 06pa3yIoIMe KOHNIECKOH https://m.edsoo.ru/8866b  1.2.1,1.2.3,1.2.4,1.2.5,
124 2.2.1
nosepxHocTu. Konyc
Ceuenue KoHyca bubmuoteka [JOK 111,115,
51 IUIOCKOCTBIO, https://m.edsoo.ru/8866b 1.2.1,1.2.3,1.2.4,1.2.5,
napauIebHON MIOCKOCTH 124 221
OCHOBaHUs
VceudHHbIi KOHYC. bubmmoreka [IOK 1.1.1,1.1.5,
52 VI306paskeHHe KOHYCOB H https://m.edsoo.ru/8866b = 1.2.1,1.2.3,1.2.4,1.2.5,
. 124 2.2.1
YCEUEHHBIX KOHYCOB
ILiomans GOKOBOIA bu6nuoreka [IOK 1.1.1,1.1.5,
53 TOBEPXHOCTH H [OTHOMH https://m.edsoo.ru/8866b  1.2.1,1.2.3,1.2.4,1.2.5,

IOBCPXHOCTU KOHYCA

724

2.2.1
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ITmomaae 00KOBOMI

bu6nuoreka [IOK
https://m.edso00.ru/8866b

1.1.3,1.1.6,1.3.1,1.3.2,
1.3.3,21.1,2.1.2,2.1.3,

o4 IIOBEPXHOCTHU U IIOJIHOM
MOBEPXHOCTH KOHYCA 724 21.4,22.1,3.1.1,3.1.2.
CrepeomeTpryueckue bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
3a7a4M Ha JOKa3aTeIbCTBO https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,
55 M BBIYHMCIICHUE, 724 21.4,2.2.1,3.1.1,3.1.2.
IMOCTPOEHUEM CEUECHUI
WIAH]PA, KOHYyCa
CrepeomeTpuyeckue bu6nunoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
3a7a4M Ha JOKa3aTeIbCTBO https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,
56 Y BBIUHCIICHUE, 724 21.4,2.2.1,3.1.1,3.1.2.
MMOCTPOEHUEM CEUECHU I
WIAH]IPA, KOHYCa
bu6nuoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
57 [Ipuknanneie 3a1a4m, https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,
CBA3AHHBIC C IMJIMHPOM 724 21.4,22.1,3.1.1,3.1.2.
Kourpoabsnas padora 3.21,3.2.2,3.2.3
58 "Tesa 1 NOBEPXHOCTH
Bpamenus"
bu6nuoreka [IOK 1.1.1, 1.1.5,
59 Cdepa u map https://m.edso0.ru/886 1.2.1,1.2.3,1.2.4,1.2.
6b724 5221
[Tepeceuenue chepsl u bubnmoreka [JOK 1.11,1.15,
1mapa ¢ II0CKOCTBIO. https://m.edsoo.ru/8866b 1.2.1,1.2.3,1.2.4,1.2.5,
60 Kacanue mapa u cdepsl 124 2.2.1

MIOCKOCTRIO. Bum n
n300paxkeHue mapa
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[lepeceuenue chepsl u
I1apa ¢ MIOCKOCTHIO.

bu6nuoreka [IOK
https://m.edso00.ru/8866b

1.1.3,1.1.6,1.3.1,1.3.2,
1.3.3,21.1,2.1.2,2.1.3,

61 Kacanwue mapa u cdepsl 124 21.4,2.2.1,3.1.1,3.1.2.
IJIOCKOCThI0. Bua u
n300pakeHHE mapa
Vpasrenue chepsi. bu6nuoreka [IOK 1.1.1,1.1.5,
62 Ilnouans chepst u eé https://m.edsoo.ru/8866b = 1.2.1,1.2.3,1.2.4,1.2.5,
yacTeu 124 2.2.1
bu6nunoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
63 Cummerpust chepsl u https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
mapa 124 2.1.4,22.1,3.1.1,3.1.2.
CrepeomeTpuueckue bubnnoreka IIOK 1.1.3,1.1.6,1.3.1,1.3.2,
3a7a4d Ha JOKA3aTeIbLCTBO https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
64 M BBIYHCJICHHE, CBSI3aHHBIE 724 2.1.4,2.2.1,3.1.1,3.1.2.
co ctepoii u mapom,
MMOCTPOCHUEM UX CEUCHHIA
MIJIOCKOCTBIO
CrepeomeTpuueckue bubmmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
3a7a4M Ha JOKa3aTeIbCTBO https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,
65 M BBIUHMCIICHUE, CBSI3aHHBIC 724 2.1.4,2.2.1,3.1.1,3.1.2.
co ctepoii u mapom,
MMOCTPOCHHUEM UX CEUCHHIA
IJIOCKOCTBIO
TIpuKTaHbIe 3a7a4H, bu6nuoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
66 CBsA3aHHBIE CO cepoil 1 https://m.edsoo.ru/8866b = 1.3.3,2.1.1,2.1.2,2.1.3,

1apoM

124

214221311312
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[ToBTOpPEHME: OKPYKHOCTD
Ha IJIOCKOCTH,

bu6nuoreka [IOK
https://m.edso00.ru/8866b

1.1.3,1.1.6,1.3.1,1.3.2,
1.3.3,21.1,2.1.2,2.1.3,

67 BBIYHCIICHUS B 724 2.1.4,2.2.1,3.1.1,3.1.2.
OKPY>KHOCTH,
CTaHJIapPTHBIE MO00Ms
Pasiudmble KOMGHHALIN bu6nuoreka [IOK 1.1.1,1.1.5,
68 TeJ BPAICHHS 1 https://m.edsoo.ru/8866b  1.2.1,1.2.3,1.2.4,1.2.5,
724 2.2.1
MHOTOI'PaHHUKOB
bu6nunoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
69 3amaun o teme "Tena u https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
IIOBEPXHOCTHU BpanieHus" 724 2.14,22131.1,3.1.2.
bubnnoreka IIOK 1.1.3,1.1.6,1.3.1,1.3.2,
70 3agaun 1o Teme "Tena u https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
IIOBEPXHOCTH BPAILCHHS " 724 214221311312
KounrpoJabsHnas padora 3.21,3.2.2,3.2.3
71 "Tesa 1 MOBEPXHOCTH
BpameHus"
OGbEM HIHHPA. BI/I6J'.II/IOTeKa HOK 1.1.1,1.1.5,
72 Teopema 06 06bEMe https://m.edsoo.ru/8866b  1.2.1,1.2.3,1.2.4,1.2.5,
724 2.2.1
MPSIMOTO LIMJIMHIPA
Brruncinenune 006EMOB TeI bu6nuoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
73 C TIOMOIIBIO https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
ONPENENEHHOTO 724 21422131.1,3.1.2.

unterpana. O6bpEéM KoHyca
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ITmomaan 00xKoBOH 1

bu6nuoreka [IOK
https://m.edso00.ru/8866b

111,115,
1.2.1,1.2.31.2.4,1.2.5,

74 IIOJIHOW ITOBEPXHOCTH
724 2.2.1
KOHYca
CrepeomeTpryueckue bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
75 3a/1a4M, CBA3aHHBIE C https://m.edsoo.ru/8866b = 1.3.3,2.1.1,2.1.2,2.1.3,
BBIYMCIIEHUEM 00BEMOB 724 21.4,2.2.1,3.1.1,3.1.2.
WIAH]IPA, KOHYyCa
TIpHKTa/HbIE 337A4H 110 bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
76 Teme "O6BbEMbI 1 ILIOWAU https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
[OBepXHOCTeH Ten" 724 2.14,2.2.1,3.1.1,3.1.2.
OO0BEM TIapa 1 mapoBoTo 1.11,1.15,
cekropa. Teopema 00 1.2.1,1.2.3,1.2.4,1.2.
o0BEme mapa. [Tnomans 5221
chepsl. bubnuotexa [HOK
77 CrepeomeTrpuueckue https://m.eds00.ru/886
3a/1aud, CBS3aHHBIC C 6b724
BBIYMCIICHHEM 00BEMOB
Imapa, mapoBOTO CETMEHTa
Y IIAPOBOT0 CEKTOPA
[Ipuknagnelie 3aga4u Mo bu6nuoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
teme "OOBEMEBI TET", https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
CBsI3aHHBIE C 00BEMOM 724 2.1.4,2.2.1,3.1.1,3.1.2.
78 mapa 1 riomaabio chepsl.

COOTHOLIICHUS] MEXKTY
IUIOIAISIMH
MOBEPXHOCTEN 1
00BbEMaMH MMOIOOHBIX TEII
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IlonoOHbIC TEna B
npoctpancTBe. M3mMeHneHnue
00BbéMa 1pu o100 H.
CrepeomeTpuyeckue

bu6nuoreka [IOK
https://m.edso00.ru/8866b

124

1.1.3,1.1.6,1.3.1,1.3.2,
1.3.3,21.1,2.1.2,2.1.3,
214221311312

79

3a7a4M, CBSI3aHHBIC C

BBIUHCIIEHHEM 00BEMOB

TEJ U IJI0IAIe

MMOBEPXHOCTEN

KourpoabsHnas paéora 3.2.1,3.2.2,3.2.3
80 "Tl1omaam MoBepXHOCTH

1 00bEMBI KPYIJIbIX Tea"

JIBM>KEHUS MPOCTPAHCTRA. bu6nuoreka [IOK 1.1.1,1.1.5,

OtobOpakenus. JIBukeHus https://m.edsoo.ru/8866b 1.2.1,1.2.3,1.2.4,1.2.5,
81 U PaBEHCTBO QUTYD. 124 2.2.1

OO01ue cBoiicTBa

NBIDKCHUHU

Bunb! nBuKeHUH: bu6nuoreka [IOK 1.1.1,1.1.5,

napauIebHbIN TepeHoc, https://m.edsoo.ru/8866b 1.2.1,1.2.3,1.2.4,1.2.5,
82 LIEHTpaJIbHAsl CUMMETpPHS, 124 2.2.1

3epKajbHasi CHMMETPHS,

MMOBOPOT BOKPYT MPSIMOM

TpeoGpasoBamms bu6nuoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
83 noxo6ust. [Ipsmast i chepa https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,

Diinepa 724 2.14,2.2.1,3.1.1,3.1.2.

I'eomeTpuueckue 3amaun Brbmrorexa [IOK 1;2;1?;?;;?21
84 https://m.eds00.ru/886 PSR S T S S B

Ha NIPUMCHCHUEC IBUKCHUA

6b724

214221311312
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['eomeTpuyeckue 3amaun

bu6nuoreka [IOK
https://m.edso00.ru/8866b

1.1.3,1.1.6,1.3.1,1.3.2,
1.3.3,21.1,2.1.2,2.1.3,

% Ha IPUMCHCHUC JIBUKCHU 724 2.14,2.2.1,3.1.1,3.1.2.
Oo6o0maromiee bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
[MOBTOPEHHUE IMOHATHI U https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,
METOJI0B Kypca F€OMETPUH 124 21.4,2.2.13.1.13.1.2.

86 10-11 xnaccos,

CUCTEMaTHU3aIMs 3HAHMI:

"[lapanienbHOCTb MPSAMBIX

1 MJIOCKOCTCH B

npocrtpaHctae"

Oo6o6maromee bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,

MMOBTOPEHHUE TOHATHHA U https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,

METO/I0B Kypca FeOMETPUH 124 214,2.213.1.13.1.2
87 10-11 knaccos,

CUCTEMaTHU3aIMs 3HAHWMN:

"BexTops! B

nmpocrpaHcTae”

O6o0maromee bu6mmoteka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,

MOBTOPEHUE TOHATHHN U https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,

METOJ0B Kypca Fr€OMETPUH 724 2.1.4,2.2.1,3.1.1,3.1.2.
88 10-11 knaccos,

CUCTEMaTHU3aIMs 3HAHWMN:

"Bekrops! B

pocTpaHcTBe"

O6o6maromee bu6nuoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,

89 MOBTOPEHHE TOHSATHH M https://m.edso0.ru/8866b | 1.3.3,2.1.1,2.1.2,2.1.3,

MCTOHOB KypCa recOMCTpHUUn

124

214221311312
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10-11 xnaccos,
CUCTEeMAaTH3alusl 3HAaHHIHA:
"OO6beM MHOTOrpaHHUKA"

Ob6o06mraromiee
IIOBTOPEHHUE MOHATUHN U
METO/IOB Kypca Fr€OMETPUHU

bu6nuoreka [JOK
https://m.edso00.ru/8866b

724

1.1.3,1.1.6,1.3.1,1.3.2,
1.3.3,21.1,2.1.2,2.1.3,
214,22.13113.1.2.

0 10-11 knaccos,
cUCTeMaTH3alis 3HAHHH:
"O6beM MHOTOrpaHHUKA"
Oo6o6maromee bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
MMOBTOPEHHUE TOHATHHA U https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
METOJIOB Kypca reOMeTpUun 724 2.1.4,2.2.1,3.1.1,3.1.2.
91 10-11 knaccos,
cHUCTeMaTHh3alis 3HAHHH:
"[Lnomiaay MoBEpXHOCTU U
00BEMBI KPYTIIBIX TET"
Oo6o61aromiee 1.1.3,1.1.6,1.3.1,1.3.
MMOBTOPEHHUE TOHATUN U 2,1.3.3,2.1.1,2.1.2,2.
METOJIOB Kypca reOMeTpUu bubmuorexa [JOK 1.3,2.1.4,2.2.1,3.1.1,
92 10-11 knaccos, https://m.eds00.ru/886 3.1.2.
CHCTEMaTH3aINsI 3HAHUH: 6b724
"[Mnomany MOBEpXHOCTH U
00BEMBI KPYTIIBIX TET"
93 HToroBasi KOHTpPOJILHAA 3.2.1,3.2.2,3.2.3
pabdora
04 HToroBasi KOHTPOJILHASA 3.21,3.2.2,3.2.3

padora
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[ToBTOpenue, 0600IICHNE

bu6nuoreka [IOK
https://m.edso00.ru/8866b

1.1.3,1.1.6,1.3.1,1.3.2,
1.3.3,21.1,2.1.2,2.1.3,

% M CUCTEMAaTU3alis 3HAHUH 724 2.14,2.2.1,3.1.1,3.1.2.
Hcrtopus pazButus bu6nmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
CTEPEOMETPUH KaK HAYKU https://m.edsoo.ru/8866b  1.3.3,2.1.1,2.1.2,2.1.3,
U €€ poJIb B pa3BUTHHU 724 21.4,2.2.1,3.1.1,3.1.2.

96 COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI
Ucropus pazButus bubnnoreka IIOK 1.1.3,1.1.6,1.3.1,1.3.2,
CTCPEOMETPHUH KaK HAyKH https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,
U e€ poJIb B pa3BUTHH 724 21.4,2.2.1,3.1.1,3.1.2.

97 COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI
Ucropus pazButus bu6mmoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,
CTEPEOMETPHUH KaK HAyKU https://m.edsoo.ru/8866b 1.3.3,2.1.1,2.1.2,2.1.3,
U €€ poIlb B Pa3sBUTHU 724 2.1.4,22.1,3.1.1,3.1.2.

98 COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI
Ucropus pazButus bu6nuoreka [IOK 1.1.3,1.1.6,1.3.1,1.3.2,

99 CTEPEOMETPUM KaK HAYKU https://m.edso0.ru/8866b | 1.3.3,2.1.1,2.1.2,2.1.3,

U €€ poib B Pa3BUTUHU
COBPEMEHHBIX

724

214221311312



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

WHXXEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTUN

100

101

102

Hcropus passutus
CTEpPEOMETPUH KaK HAyK1
U €€ poJb B Pa3BUTUHU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOT U1

Hcropus pasButus
CTEpPEOMETPUH KaK HAyKH
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3sutus
CTEpPEOMETPUH KaK HAyKH
U €€ pojb B pa3BUTUHU
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

bu6nuoreka [JOK
https://m.edso00.ru/8866b
724

bubnnoreka IIOK
https://m.eds00.ru/8866b
724

bu6nuoreka [IOK
https://m.eds00.ru/8866b

124

1.1.3,1.1.6,1.3.1,1.3.2,
1.3.3,21.1,2.1.2,2.1.3,
214,22.13113.1.2.

1.1.3,1.1.6,1.3.1,1.3.2,
1.3.3,21.1,2.1.2,2.1.3,
214221311312

1.1.3,1.1.6,1.3.1,1.3.2,
1.33,21.1,2.1.2,2.1.3,
214221311312

OBIIEE KOJIMYECTBO YACOB
10 ITPOT'PAMME

102
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nNpeAMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
7 ['eometpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [TpuMeHATh aKCHMOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX NP PEIIEHUU
' reoOMEeTPUUECKUX 3aa4
73 OnepupoBaTh MOHATUSAMH: TaPAJUICTBHOCTh W TEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBarh B3anMHOE pacIlioOKEeHUE MPSIMBIX U TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUAMU: ABYI'PAHHBIN YroJ, TpaHH JIByTPaHHOIrO yrija,
7.5 peOpo ABYIpaHHOIO yIiia, JUMHEWHBINH yroJ ABYIrpaHHOTO Yria, rpagycHast
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMU: MHOIOIPAaHHMK, BBIIYKJIBIH W HEBBITYKIIbIH
' MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, IPaBHJIbHBI MHOTOI'paHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MHpaMuia, MpH3Ma,
' IPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccupunupoBarb ~ MHOTOIpaHHMKH, BBIOMpasi ~ OCHOBaHUS  JUIA
78 knaccuukanuy  (BBIMYKIBIE W HEBBITYKJIBbIE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE ©  HAKJIOHHBIE TIPU3MBI,
napajJie’euneibl)
79 OnepupoBaTb MOHATHAMM: ceKynas IJIOCKOCTB, ceueHue
' MHOT'OI'PaHHHUKOB
710 OOBSACHATH NPUHIMIBI  TIOCTPOCHHUS  CEYCHWH  MHOTOTPAHHHUKOB,
' UCIIONB3YS METOJI CIEI0B
CTpouTh CeYEeHHST MHOTOTPAHHHKOB METOAOM CIIEIOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (DUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 33124 Ha HaXOX/I€HHE F€OMETPUUECKUX BEJIHUYMH M0 0Opa3nam
WIA aJrOpUTMaM, HPUMEHsS] M3BECTHbIE AHAJUTUYECKHE METOJbl IMpPH
7.12 pEelICHHH CTaHIAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIUYHCIICHUE
pPacCTOSTHUN MEXIy JBYMSI TOYKaMH, OT TOYKH JIO TPSMOW, OT TOYKHJIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TPSMBIMU
713 Pemate 33124 Ha HaXOXJIEHHE F€OMETPUUECKUX BEJIHUYMH MO0 0Opa3nam

HIIN aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTHUYCCKUC MCETOJbI ITPpH




pCeICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aZla4 Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMUCA IIPSAMBIMH, MCKIY HpHMOﬁ Hn IIJIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

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

714 MEXIY IJI0IAISIMH MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOTI'OI'PaHHHUKOB
715 OnepupoBaTh MOHATUSMH: CUMMETPHS B NMPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (UTYPBI
W3BnekaTtb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensaTh reomerpudeckue (akThl A PELICHUS CTEPEOMETPHUECKUX
7.17 3ajjay, IMpeaNoJarariuX HECKOJbKO ILIaroB pPELICHMs, €CIH YCIOBUS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIIEHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANTE MpUMEPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHpoOJE U
' JKU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHATH MoNydyeHHbIE 3HAaHUSI HAa IPAKTUKE: aHAJIM3UPOBATh PeallbHbIE
CUTYallUX U IPUMEHSTh U3yYECHHBIE IOHATHS B IIPOLIECCE MTOMCKA PELICHHU S
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, pemarb MpPaKTHYECKUE 3aJadd, CBS3aHHBIE C HAaXOXICHUEM
TeOMETPUYECKUX BEITMUNH
11 KJIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero 001ero 00pa3oBaHus
pe3yJabTara
6 ['eomerpust
OnepupoBaTh MOHATUAMH: [UIMHIpUYECKasl TOBEPXHOCTb, 00pa3yroiiye
6.1 IWIMHAPUYECKOM TOBEPXHOCTH, IMIUHIP, KOHUYECKas IOBEPXHOCTD,
' oOpasylole  KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHSI TEJT BPALCHHS
6.4 KnaccugunupoBars B3auMHOE PacnookeHne cepbl U TIOCKOCTH




6.5

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

6.6

6.7

6.8

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

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

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMHK
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 MPEOOPa30BBIBATE HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumeHsTh TeOMeTpuYecKrue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX

3aja4, MPEANoJaralolliiX HECKOJIbKO IIAaroB pEIICHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B SBHOU (hopme

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 IMMPpaBUJIO MTapaJuICJICITUIICAA ITPH CIIOKECHUU 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 INPOM3BEACHHME BEKTOpa HAa YUCIO, YToJl
MEX/ly BEKTOpaMH, CKaJISpHOE MPOU3BEIECHUE, PACKIIABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeI\/’IIHI/Ie TCOMETPHUICCKUEC 3a1a4Yr HA IPUMEHCHUC 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 mpocTEWIIMEe DIPOrpaAMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPY PEILIEHUN CTEPEOMETPUUECKHX 3aa4

6.22

6.23

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

[TpuMeHsITh MOTy4YeHHbIE 3HAaHUS Ha IPAKTUKE: aHATU3UPOBATh PeaibHbIC
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 MTOHATUH U TEOPEM, armapara
anreOphl, pemaTh MPAKTUYECKHE 3aadd, CBS3aHHBIE C HAXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox

IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS

I'eomerpus

7.1

7.2

OcHoBHblE MOHATUS CcTepeoMeTpuu. Touka, mpsMas, IIOCKOCTb, IPOCTPAHCTBO.
[TonsTHe 00 aKCMOMATUUYECKOM ITOCTPOEHUM CTEPEOMETPUN: AKCHUOMBI CTEPEOMETPUH
U CJIECTBUS U3 HUX

B3aumHoe  pacmosnoxkeHue ~TOpSIMBIX B IPOCTPAHCTBE:  IEpeceKarolrecs,
napajulefibHble M CKpeuiuBarouiyecs: mpsmble. [lapamnenbHOCTh OPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: TMapajjiesibHbIE TMpsIMbIE B MPOCTPAHCTRBE,
MApaAJUIENBHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MNPSIMON M IUIOCKOCTH. YTIIBIC
COHaAITpaBJICHHBIMU CTOpOHaMHu, yroia MeExXay HnpsAMbIMUA B IMPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: Mapalie/IbHbIE TIOCKOCTH, CBOMCTBA MapalieIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCTBeHHBIE (UTYPBl Ha IJIOCKOCTH: TETpadJp,
KyO, mapaJuiesenumne1, IoCTPOSHUEe CeUeHU

7.3

7.4

[lepneHUKYIAPHOCTE NPSIMOM M IIOCKOCTH: IEPHEHIUKYISIPHBIE MpsSMbIE B
IIPOCTPAHCTBE, NPSMbIE NTAPAJIEIbHBIE U NIEPIICHIUKYIIAPHBIC K IUIOCKOCTH, ITPU3HAK
MEPIEHIUKYISIPHOCTH MIPSMOM U IVIOCKOCTH, TEOPEMA O IIPSMOM NEPIEHANKYIISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXAY IPSAMON U INIOCKOCTBIO, ABYIPAHHBIN
yTOJI, TMHEWHBIHN yroJl ABYTpaHHOro yria. lleprenuKyisip 1 HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 IIIOCKOCTH, MPOEKIHS (PUTYphI HA
IIJIOCKOCTB. [IepreHIMKYyIApHOCTD IIIIOCKOCTEN: PU3HAK NEPICHAUKYIIAPHOCTH IBYX
mwrockocteil. Teopema o TpEX MepreHIuKyIIsipax

IloHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIDAaHHUKA, BBINYKJIbIE H
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. [Ipusma: N-yronpHas
IpU3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, MpsiMas M HAKJIOHHAs NMPU3MBbI, OOKOBas U
II0JIHAs IOBEPXHOCTH Npu3Msbl. [lapamienenunen, npsAMOyroabHbIN MapajliesIeuIe]
u ero coiictBa. [Iupamuaa: N-yrosibHas nupaMuja, TpaHd U OCHOBaHHE MUPaMUJIbL,
OOKOBas M IOJIHAs MOBEPXHOCTh NMUPAMUAbI, MIPaBUIIbHAA U yCEU€HHas MUpaMuja.
OneMeHTbl NpuU3Mbl W TOUpaMuabl. [IpaBuiibHbIE MHOTOTPAaHHUKU: IOHSTHE
MPaBWJIbHOIO MHOTOTpaHHMKA, IpaBUiIbHAs NpU3Ma M MpaBUiIbHAas NHpaMuia,
NpaBUJIbHAS TPEYTOJIbHAs MMUpaMUa U MPaBUIbHBIN TeTpa’ap, kyO. [IpeacraBienue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
MIPU3MBbI ¥ TUPAMHUIBI

7.5

CummeTpHs B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOM, IMIJIOCKOCTH.
ONeMEHTbl CUMMETPUM B  IHpaMuJax, MapajuleJenuIesax, MpPaBUIbHBIX
MHOT'OTPaHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [liomane
OOKOBOI TMOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOHIA/b




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsIMOM npu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTH U TIOBEPXHOCTH IPaBWJIBHOM NHMpaMUIbl, TEOpPEMa O ILIOLIAAU
yceuéHHoll nupamupl. [lonstue 06 06béMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN

11 KJIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomerpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00pa3yOIIUe MIIHHIPUISCKON MOBEPXHOCTH, OCh
WIAHIPAYECKONH TOBEpXHOCTH. [IMIuHApP: OCHOBaHUS W OOKOBAas MOBEPXHOCTH,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnyeckass mnoBepxHOCTh, 00pa3yroliMe KOHMYECKOH IIOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHOcTU. KoHyC: oCHOBaHME M BeplluHa, 00pa3yromas
1 OCb, IUIONIAa/1b OOKOBOM M MTOJIHOM MOBEPXHOCTH. Y CEUEHHBINA KOHYC: 00pa3yrolue
M BBICOTA, OCHOBAHUA U OoKoOBas ITOBCPXHOCTDH

6.3

6.4

Coepa u map: neHTp, pagnyc, THaMeTp, IUIO0Iab TOBEPXHOCTH cdepbl. B3anMHoe
pacrosioxenue chepbl U ITIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIomanb
cepsl

H300paxkeHue Tel BpallleHUs Ha IUIOCKOCTH. Pa3BépTKa UIMHAPA  KOHYyCca

6.5

KoMOuHanmu Ten BpalieHuss ¥ MHOTOTPaHHMKOB. MHOTIOTpaHHMK, ONUCAHHBIN
okoJ1o cdepsl, chepa, BiMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BPAIICHUS

6.6

6.7

6.8

[Tonsitue 06 oO0bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajuiesienumnena M cieAactBus u3 He€. OO0bEM mWIMHApA,
konyca. O0bEM 1mapa u mionaab chepsl
[Tomobuble Tema B mpocTpaHcTBe. COOTHOIIEHHS MEXIy  IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

Ceuenust nuinuHApa (MapasielbHO U MEPHEHAMKYISIPHO OCH), CEYEHHsS] KOHYyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BEepIINHY), CEUeHUS 11apa

6.9

BexTtop Ha muockocTy W B mpocTpaHcTBe. CllOK€HHE U BBIYMTAHHE BEKTOPOB.
YMHO)KeHue BeKTopa Ha 4yucio. Pa3nokeHne BekTopa Mo TpEM HEKOMIUIaHAPHBIM
BektopaM. IIpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHEHHEM NIPABUII ACUCTBUI C BEKTOPaAMHU

6.10

[IpsmoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimme 3amaur B KOOpAMHATAX. YIoil MexAy Bekropamu. CkaspHoe
MIPOM3BEICHNE BEKTOPOB. BbluKcieHne yrioB Mexay MPSMBIMH U IIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO/I MTPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUSs

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMeHue (GOopMyIHpOBaTh U ONEPUPOBATh IMOHATHAMHU: ONPEACICHHUE,
aKcuoMma, TeOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W HPOTUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE pACCYKICHUS IpU PpELICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKACHUM; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMHU; YMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
annapar AJIs ONMCAaHUs PEAJIbHBIX IIPOLECCOB U SIBJICHUH U IIPU PELICHUH
3aja4, B TOM 4MCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIIEepUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; UCIOIb30BaTh I'padbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMH: HATYpPaJIbHOE YHCIO, LIEJIOE YHCIIO,
CTENEHb C LEIBIM [10Ka3aTeNIeEM, KOPEHb HATYpaJIbHON CTENEHH, CTEIIEHb
C palMOHAIBHBIM  IIOKa3aTelIeM, CTENEeHb C  JICUCTBUTEIBHBIM
mokaszarejaeM, JorapugMm ymciaa, CHHYC, KOCHHYC U  TaHIE€HC
IIPOU3BOJIBHOTO YHCIA, OCTATOK IO MOIYJI0, PAlHOHAIBHOE YHUCIIO,
UPpPALMOHAIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YMCEI; YMEHHE MCIOJIb30BaTh
NPU3HAKU JIEIMMOCTH, HaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KpaTHOe, adropuT™ EBKiIMA NP pelieHny 3a/1a4y; 3HAKOMCTBO C
pa3IMYHBIMM  TO3MLMOHHBIMH  CHUCTEMAMM  CUMCIICHUS; YMEHHE
BBITNIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHsAMHU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-paMOHATIBHBIX
BBIPQXXEHHI; yMEHUE ONEepUPOBaTh MOHITUSIMH: IOCIEI0BATEIbHOCTD,

apudMeTHUecKas mporpeccus, reoMeTpruIecKas mporpeccus, 0eCKOHEYHO




yObIBatolasi  reoMeTpudeckas  IMpOrpeccus; yMEHHWE  3a7aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OINEepUPOBATh MOHATHUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCJIa, MOYJIb M apI'yMEHT KOMILJIEKCHOTO YHucia, hopma
3aMUCH KOMIUJIEKCHBIX 4ucel (TeoMeTpudecKas, TPUTOHOMETpUYecKas U
anreOpanyveckas); yMeTb IPOHM3BOIUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIH30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMHU: MaTpuua 2x2 u 3x3,

ONpeCaAC/IMTCIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTCIIA

YMenue OIICpHUPOBATh INOHATUAMHU: pPAOVOHAIIBHBIC, WPpallMOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HX CUCTEMBI;, YMCHHC OIICPUPOBATH
HOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO Pa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; IIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MATEMATUUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUSA, UYETHOCTb (DYHKLUH,
NePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
¢byHKLIMH, SKCTpeMyM (DyHKIMM, HanOoJIbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXYTKE, HepepbIlBHAs (DYHKIIMS, aCUMITOTHI Tpaduka
GbyHKLUY, TIepBas U BTOpas NPOU3BOJHAs (PYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, OINpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (yHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOJWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKIIMM;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJs MCCIEIOBaHUS (YHKLHH,
HaXOJUTh HauOOJbIINE W HAaUMEHBIINE 3HAYeHHUS (QYHKIHMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amlapara MaTeMaTH4YeCKOro
aHaIM3a; MPUMEHSTh MPOU3BOJAHYIO JI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bU3HYeCcKUX 3a1a4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HUHTCrpaia, NpuBOAUTL NPUMCPbBI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTU4dHAs
byHKIHS, panmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TOKa3aTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKUIUH, BBIIOIHATH MPEOOpPa30BaHUS
rpaguKoB (PYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a[ad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajJjay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M TpadMKu (QYHKIIHIA 7S] pEIICHUST
yYpaBHEHMH, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHMCIIE HA
IPOICHTHI, JI0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBApPOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JaCTH YIpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBaTh MOHATHIAMU: cpeliHee apu(pMeTHIECKoe, MeIhaHa,
HauOoJIbIlIee U HAUMEHbIIIEE 3HAUECHHUS, pa3Max, TUCIEPCUsl, CTAaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHUE U3BJIEKAaTh, UHTEPIIPETUPOBATD
nH(opMaIrIo, TPEACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOICTBA pEaJIbHBIX NIPOLIECCOB U SIBICHUM; IPEJICTABIIST
uH(pOpMALIMI0O C TOMOUIbIO TabnMll M JAWarpaMM; HCCIIEIOBaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METO/IOB U JIEKTPOHHBIX CPECTB; Ipa)UUeCKHU UCCIEI0BATh COBMECTHBIE
HaOJIOZIEHUsT C TIOMOIIBIO JUarpaMM pAacCeUBaHHMs M JUHEWHOM

perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIIY4alHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyiny MOJHOH
BEPOSATHOCTH, (hopmyny beprymim, komOuHaTopHbIe HaKThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHasi BeJIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlyuallHOW BEJWYMHBI, (YHKIUH paclpelnesieHuss H  IJIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOIO paclpeesIeHuil;
YMEHHE HCIONB30BaTh CBOWCTBA M3YYEHHBIX paCIpENeNeHUuN Ul
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUI; yMEHHE NPUBOAUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYKICHHS IJIsl pEIICHUs 3a/1a4;
OLICHUBAaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NIOJYYCHHBIA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPELIMBAIOIIHAECS IpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY HPSAMBIMH, YIoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXKy IUNIOCKOCTSIMH; YMEHUE UCIIOJIB30BATh IIPH
pelIeHUH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHUpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUTYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajmienenune]n, npu3sMa, NuUpamuja, ¢urypa M MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MNHPAMUJbl, MPU3MBI, KOHYyCa, IIIMHApPA, 00BbEM KyoOa,

NpsAMOYTOJIBHOTO TMapaJuICIICTIMIICAd, THPaMHAbI, MPU3MbI, HOUJIMHIApPA,




KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUEHUS KOHYCa M IMIMHIpA,
napajulelbHble OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomasacs cdepsl, IWINHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, GUTYPHI U TTOBEPXHOCTH
BPAILCHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEACICHHUS U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX 'e€OMETPUYECKUX (HUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanmuo ¢Guryp mo
Pa3IUYHBIM TPHU3HAKAM, BBIIOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IMOHATUSMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajuieNIbHbIA MMEPEHOC, CUMMETPHUS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; YyMEHHE
pacrio3HaBaTh paBHbBIC U MOJOOHBIC (UTYpHI, B TOM YHCJIEC B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIIOIB30BAaTh T'€OMETPHYECKUE OTHOIICHHS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FTEOMETPUICCKUE BEIIMYUHBI (JJTMHA, YTOJI,
oMb, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX y4€OHBIX IPEIMETOB U
U3 PEATbHOW KM3HM, YMEHHE BBIUUCIATH TCOMETPUYECCKHUE BEIUYHUHBI
(mHa, yrou, IUIOMAAb, OOBEM, IJIOMIATh TOBEPXHOCTH), UCIIONB3YS
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIONMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, [l1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp
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YMeHue oneprupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IMPOU3BEJICHUE, YrOl MEXIY
BEKTOpAMHU; YMEHHUE UCIIOIH30BaTh BEKTOPHBIA U KOOPJAUHATHBIA METO]
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB
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YMenue BBI6I/IpaTB HO,[[XO,[[SIIJ_[I/Iﬁ MCTOH JIA PCUHICHUA 3aJaydu;
IMOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B H3YYCHUU IIPUPOJHBIX H
06H.[CCTB€HHLIX nponeccoB HBHGHHﬁ; YMCHUC  pacCliO3HABATH

IMPOABJICHUEC 3aKOHOB MAaTEMATUKNW B HCKYCCTBEC, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCHMCKOM U  MHPOBOU

MaTeMaTH4YeCKOM HayKu




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110

MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna 1 BBIYUCIICHUS

11 Hatypanbuble u uensie yrcina. [Ipu3Haky 1eIMMOCTH LENbIX YHCes

12 Panmonanbhple uyucina. OOBIKHOBEHHBIE U JECSTUYHBIE JApOOH, IPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypalibHOM cTerneHu. JleicTBus ¢ apudmeTnaecKuMu
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenb ¢ nenbiM mnokazateneM. CTeneHb C PpalMOHAIBHBIM ITOKa3aTeIeM.
' CaoiicTBa cTENEeHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTAPH(PMBI

JeiicTBuTenbHbIe 4ucia. ApuMETHYECKHE ONepalud C JACHCTBUTEIHHBIMU
1.7 yucnamu. [lpubmmkéHHble BBIUMCICHMS, MpaBWiIa OKPYIJVICHUS, NPUKHAKA H
OLIEHKA pe3yJIbTaTa BEIUUCIICHUI

1.8 [IpeobOpaszoBanHue BeIpaKeHUI

1.9 KommiekcHbie uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppannoHanbHble ypaBHEHUS

2.3 Tpuronomerpuveckrue ypaBHEHUS

2.4 [TokazarenbHble U IOTapUPMUUECKIE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIOHAEHBIC HEPABEHCTBA

2.6 HppanroHaisHbIe HEpAaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10 VYpaBHEHUs!, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

2.11 Marpuiia cucTeMsl TMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpULbI
3 OyHKIMH U TpaduKh




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

3 ¢dbyakun. Yéraeie  Heu€tHbIe QyHKIMH. [leprogndeckue GyHKIINN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLINU HAa IPOMEXKYTKE
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 Toukm paspeiBa. AcumnrtoTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 3l1eMEHTApHBIX (QYHKIUN
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxxieHre HaubobIIero 1 HAaMMEHbIIEero 3HaueHus! PyHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IMIO0CKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopaunaTsl 1 BEKTOpHI




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

* ['eomerpus, 10-11 knacesl/ Aranacsu JI.C., byry3os B.®., Kagomues C.b. u npyrue,
AximonepHoe obmectBo «M3marenscTBo «IIpocemenne
METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

https://fipi.ru/

https://eqe.sdamagia.ru/s://file.11klasov.net/11-klass

https://resh.edu.ru/subject/17/11/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuoteka I{OK https://m.edsoo.ru/8866b724



https://fipi.ru/
https://ege.sdamgia.ru/s:/file.11klasov.net/11-klass
https://resh.edu.ru/subject/17/11/
https://m.edsoo.ru/8866b724




