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HHOACHUTEJBbHASA 3AITNCKA

['eomerpus siBIsseTCS OMHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpEIIHET0 001Iero oopa3oBaHus, TaK
Kak oOecreuynBaeT BO3MOXXHOCTb H3YYEHHsS TUCIHMIUIMH E€CTECTBEHHO-HAYYHOW HANpaBICHHOCTH W
IPEIMETOB I'yMaHUTApHOIO IHUKIA. II0CKOIBKY JIOTHUECKOe MbILLIEHHE, (OPMUPYEMOE IIPU U3YUEHHUH
00y4aroImuMUCs MOHATUHHBIX OCHOB T'€OMETPHUH, IPU JI0KA3aTEIBCTBE TEOPEM M MOCTPOSHHUH IIETIOUKH
JIOTUYECKUX YTBEP)KICHUM IPHU PELIECHUM I'€OMETPUUYECKUX 3a]a4, YMEHHUE BBIIBUTAaTh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS IPU PELICHUM 3aa4 €CTECTBEHHO-HAYYHOI'O ILIMKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajiau.

Lenp ocBoeHUs porpamMmbl yuyeOHoro Kypca «I'eomeTpusi» Ha yriayOoJéHHOM YpOBHE — pa3BUTHE
UHJMBUIYAIBHBIX CHOCOOHOCTEH OOy4yarolmMXcsi HpU M3Y4YEHUH TIE€OMETpHM uepe3 olecredyeHue
BO3MOKHOCTH TPUOOPETEHHS M MUCIIOJIb30BaHMs OoJiee TITyOOKHX FreOMETPUYECKUX 3HAHWN U JIeHCTBUH,
creun(UYHbIX TEOMETPUU, U HEOOXOOUMBIX JMJIs YCIEUIHOro MNpodeccHoHalIbHOro 00pa3oBaHus,
CBSI3aHHOTI'O C UCII0JIb30BAHUEM MAaTEMAaTHKHU.

[IpuopuTeTHBIMM 3ala4aMu Kypca I'€OMETpUM Ha YIIyOJIEHHOM YpPOBHE, PacCIIUPSAIOLIUMH U
YCUJIMBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paciipeHue MpeICTaBICHUsT O FeOMETPUM KaK 4YacTH MHUPOBOW KyJIbTYpbl M (OpMHUpOBaHUE
OCO3HAaHUS B3aMMOCBS3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

¢dbopMHpOBaHHE MPEACTaBIEHUS O IPOCTPAHCTBEHHBIX (Urypax Kak O BaXKHEWIIMX
MaTeMaTHYECKUX MOJIEISIX, O3BOJISIOUIMX ONKUCHIBATh U U3y4aTh pa3Hble SBJICHUS OKPY)KAIOILIEro MUpa,
3HaHUe MMOHATUIHHOIO anmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuH;

(dbopMHupOBaHHE YMEHHS BJIaJETh OCHOBHBIMHU IMOHATHUSMHU O MPOCTPAHCTBEHHBIX (PUTYpax M MX
OCHOBHBIMM CBOMCTBaMH, 3HaHUE TeopeM, (OpPMYJ U YMEHHE HMX NPUMEHATh, YMEHHUs J0Ka3bIBaThb
TEOPEMBbI U HaXOJUTh HECTAHAAPTHBIE CIIOCOOBI pELIeHMS 3a/1a4;

(opMHpOBaHKE YMEHUS PACIIO3HABATH HA YEPTEKAX, MOJIEISIX U B peaJIbHOM MUPE MHOTOTPaHHUKHU
U Tella BpallleHusl, KOHCTPYHPOBATh FEOMETPUUECKUE MOJIETIH;

(dbopMHpOBaHHE MOHUMAaHMS BO3MOXKHOCTH AKCHOMATHUYECKOTO IOCTPOEHUS MaTeMaTHYeCKUX
TeopHii, GOpMUPOBAHNE TOHUMAHUS POJIA AKCUOMATHKH TIPH MTPOBEACHUHU PACCYKICHHIA;

(dbopMHpOBaHHE YMEHHs BIIAJETh METO/AaMH JI0Ka3aTeIbCTB U AITOPUTMOB PEIICHUs, YMEHUS UX
MIPUMEHSITh, IPOBOJINUTD JI0KA3aTENbHbIE PACCY)KJIEHUS B XOJI€ PELICHUS CTEPEOMETPUYECKUX 3aiad U
3aj1au ¢ MPaKTHUECKUM CoJiepKaHueM, (POpMUPOBAHUE MTPEJICTABICHHS O HEOOXOJUMOCTH J10Ka3aTeNbCTB
py 0OOCHOBAaHUM MAaTEMaTUYECKUX YTBEPXKIACHUM U POJIM aKCMOMATUKU B MPOBEIECHUU JETYKTUBHBIX
pacCyXIeHUH;

pa3BUTHE U COBEPILIEHCTBOBAHUE MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yydaromuxcs,
[IO3HABATEJIbHON AaKTMBHOCTH, HCCIIEJOBATEIbCKUX YMEHMI, KPUTUYHOCTH MBILIUIEHHs, MHTEpeca K
M3Y4YEHUIO T€OMETPHH;

¢dbopmupoBaHre GYHKIMOHATIBHON IPaMOTHOCTH, PEJIEBAHTHOIN r€OMETPUU: YMEHUS PAaclO3HABATh
MIPOSIBJIEHUSI TEOMETPUYECKUX IMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pPEANbHBIX KU3HEHHBIX
CUTyallUsX U TpU M3YYCHUU JPYIHX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJAETUPOBAaHUS PEATbHBIX CHUTYallMil, HCCIENIO0BAaHUS IOCTPOEHHBIX MoOJEeH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COJIEpXKATEJIbHBIMU JUHUSAMHU YyueOHoro kypca «l'eomerpus» B 10-11 kmaccax
ABIAIOTCS: «lIpsMble M MIOCKOCTH B MPOCTPAHCTBEY», «MHOTrOrpaHHuKn», «Tena BpameHus», «BexkTopbl
1 KOOPAMHATHI B POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBE.

CohopmynmupoBannoe Bo @DPI'OC COO T1peboBaHHE «yMETh ONEPUPOBATH TMOHATHIMU»,
peNeBaHTHBIMU T€OMETPUM Ha yriIyOnéHHOM ypoBHe oOyuenus B 10—11 kmaccax, OTHOCHTCS KO BCEM
CoJIep KaTeNIbHBIM JIMHUAM y4eOHOro Kypca, a OpMHUpPOBAaHUE JIOTUYECKUX YMEHUH pacIpenesercs He
TOJIBKO M0 COJEp>KaTeIbHBIM JIMHUAM, HO M 1o roiaMm oOydenus. ConepikaHue oOpa3oBaHMs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHHs DenepanbHOil paboueil mporpammsl,
pacnpeei€HHBIM 0 rojilaM 00y4YeHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHIUIHAIBHBIM BOIIPOcaM 00yJaroIuecs: 00paiaiich HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh
OBJIQJICHHE TE€OMETPUUYECKUMHU MOHSATUSIMM M HaBbIKAMHM IIOCJEIOBAaTENbHO U IOCTYNATeNIbHO, C
COOJIIOJICHMEM NPUHIUIA IPEEMCTBEHHOCTH, a HOBblE€ 3HAaHUS BKJIKOYaTh B OOIIyI0 CHCTEMY



TEOMETPHUECKUX TPEICTABICHUN OO0ydJaromuxcsi, pacmumpsisi U yrayonss e€, oOpa3ys NpoyHbIE
MHOYKECTBEHHBIE CBSI3U.

[lepexona K U3y4EeHUIO T€OMETPUHU Ha YIIIyOJEHHOM YPOBHE MO3BOJISIET:

co3laTh yciuoBMs g AuddepeHnManuM  0OydeHHs, IOCTPOEHHMsS]  HMHAMBHIyalbHbIX
00pa3oBaTEeNbHBIX HPOTPaMM, OOECTIEUUTHh YIIyONEHHOE H3yYCHHE TE€OMETPUU KaK COCTABIISIOLICH
yuebHoro npeamMera «MaremaTuka;

MOJITOTOBUTH O0YYAIOIIUXCA K MPOJODKEHUIO U3yYSHHS MaTeMaTUKU ¢ YIETOM BhIOOpa OymyIeit
npodeccun, odbecreurBas IPeeMCTBEHHOCTb MEKY OOIIUM U ITPO(EeCCHOHAIBHBIM 00pa30BaHUEM.

Ha uzyuenue yueGHoro Kypca «I'eomerpusi» Ha yriayonéHHOM ypoBHe oTBoauTcs 204 vaca: B 10
kiacce — 102 yaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 yaca B HEIeIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE TOHATHS cTepeoMeTpun. Touka, mpsmas, IJIOCKOCTb, MpocTpaHcTBO. IloHsTHE 00
AKCMOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacrosnokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOUIUECS, IapajUIeIbHBIE U
cKpeumuBaromuecs npsamsie. [Ipu3Haky ckpemuBalOmMxcs NpsAMbIX. [lapamienbHOCTE NpsSMBIX U
IUIOCKOCTEHN B IIPOCTPAHCTBE: NapajulebHbIE MPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX,
napajieIbHOCTh MPSIMOM U TUIOoCKocTH. [lapaniensHoe U eHTpalbHOE MPOSKTUPOBAHUE, H300pakeHne
¢uryp. OCHOBHBIE CBOWCTBA MapajuleIbHOIO IpoekTHupoBaHus. M3o0paxkenue ¢puryp B napamuiesnbHOM
IIPOCKUUU. YIVIBI C COHAIPaBICHHBIMU CTOPOHAMH, YIrOJI MEXAY IpsSMBIMA B IIPOCTPAHCTBE.
[TapamnenpHOCTh IUIOCKOCTEH: IapajulelbHbIE IIJIOCKOCTH, CBOMCTBA IapalIEIbHBIX IUIOCKOCTEH.
[Ipocreiitme MpoCTpaHCTBEHHBIE (HUTYPHI HAa IUIOCKOCTH: TETpa’p, Mapajuiesienune]l, MOCTPOCHUE
CEYCHMII.

[lepneHUKYIAPHOCTE HMPSMOM M IUIOCKOCTU: INEPHEHAMKYJIAPHBIE NPSMbIE B IIPOCTPAHCTBE,
IIpsIMBIE MapaJUIENIbHbIE U NEPIECHIUKYIIAPHBIE K IUNIOCKOCTH, IPU3HAK NEPIEHIUKYJIAPHOCTU NPAMOKN U
IUIOCKOCTH, TEOpeMa O MPsAMOM NEpHEeHAUKYISIPHOU IJIOCKOCTU. OpTOroHalbHOE MPOEKTUPOBAHHE.
[lepneHuKynsAp M HAKIOHHBIE: PACCTOSHHUE OT TOYKU IO IUIOCKOCTH, PAcCTOSHUE OT NIPAMOM 10
IUIOCKOCTH, TPOEKIUs (QUrypsl Ha IUIOCKOCTh. llepHeHOuKyIsIpPHOCTh IUIOCKOCTEH: TMpH3HAK
NIEPIEHIUKYJIAPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpEX NepneHuKyspax.

VYIubl B IPOCTPAHCTBE: YIoJI MEXAY IPSIMOM M IIJIOCKOCTBIO, IBYIPAHHBIA YrOJI, JIMHEHMHBIM yrou
IBYTPaHHOIO yria. TpéXrpaHHbIi U MHOrorpaHsusle yribl. CBOMCTBAa IUIOCKHX YIJIOB MHOTOTPAHHOIO
yria. CBOMCTBA IVIOCKUX U JBYTPAHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOTO YIJIa.

MHOrorpaHHUKHU

Bunpel MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHsHuka. [Ipuzma: n-yrospHas mnpusma, npsmas U
HAKJIOHHAs MpU3Mbl, OOKOBas W IOJIHAs IOBEPXHOCTh Npu3Mbl. [lapannenenunesn, npsMOyroibHbIN
napajuleJienunes] U ero cpoicrBa. KpaTdalimime nmyTH Ha IOBEPXHOCTM MHOTOrpaHHuka. Teopema
Oiinepa. [IpoctpanctBennas teopema I[ludaropa. [lupamuna: n-yronpHas mupamuaa, MpaBHIbHAS U
yced€HHas nupamubl. CoiicTBa pébep M OOKOBBIX I'paHed mpaBuUibHON mupamuzbl. [IpaBuibHBIE
MHOT'OTPaHHUKH: IIPABWIIbHAS NIPU3Ma U MPaBUJIbHASA MUPAMUIA, IPABWIIbHASI TPEYTOJIbHAS UpamMuaa U
NpaBUJIBHBIN TeTpasap, KyO. IIpencraBienue o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTadJIp, JOJEKa’dp U
HKOCa’Ip.

Bbluuciienue »1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriasl. [linomans GOKOBOI
MTOBEPXHOCTU M TOJHOW TMOBEPXHOCTH MPSMOW MPHU3MBI, IJIOLIA/b OCHOBaHUI, TeopemMa O OOKOBOM
MOBEPXHOCTU MpsiMOM mpu3Mbl. Ilmomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH IPaBHIIbHOU
MIApaMU/JIbI, TEOpPEMA O IJIOMAAN YCEUEHHON TUPaMU/BI.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUU IIPABWIIBHBIX MHOTOTPaHHUKOB. CUMMETpUs
B IPaBUJIBHOM MHOTOIPAHHHKE: CHUMMETPHS MapajuleNICNIAIea, CUMMETPHUS NPABWIBHBIX IIPU3M,
CUMMETPHS IPABUIBHON MUPaMH/IbIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIIPABJICHHBIE W IPOTUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB.
JIeNCTBUSA C BEKTOPAMMU: CIOKEHHME U BBIUUTAHHE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXKEHHUE
BEKTOpa Ha yucyo. CBOMCTBA CIIOKEHUS BEKTOPOB. CBOICTBA YMHOXKEHUS BEKTOpa Ha uncio. [lonstue
KOMILUIaHapHble BEKTOpbl. I[Ipu3Hak koMImaHapHOCTH TpEX BeKTOpoB. I[IpaBuiio mapamienenumena.
Teopema 0 pasyioKeHUMH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTopam. IIpsmoyrosbHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. CBA3b MEXIy KOOpAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJI MeXAy BekTopamu. CKalsipHOE MPOU3BEAECHNE BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHATHS: UIUHAPHYECKAs TTOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTh, cheprueckasi MIOBEPXHOCTh,
oOpasyromue moBepxHocTed. Tema BpalieHus: TUIWHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map.



B3aumHuoe pacrnosnoxenue chepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cepe. M3o0paxenue ten
BpallleHus Ha TIOCKOCTH. Pa3BépTka umnunapa u konyca. Cummerpust cepsl U mapa.

O6véMm. OcHoBHBIE cBOHCTBa 00BEMOB Ted. Teopema 00 00bEME MNPSMOYTrOIBHOTO
napajuiefienuneaa u cueacTsus u3 He€. OObEM MPsAMON U HAKIIOHHOW MPU3MBI, IMIUHAPA, TUPAMUIbI U
KoHyca. O0BEM 1mapa u mapoBOro CErMeHTa.

KoMOuHamu ten BpamieHusi ¥ MHOTOIpaHHUKOB. [Ipu3ma, BnucaHHas B IWJIMHJIpP, OMHCAHHAS
okozo mumuHapa. [lepeceuenue chepsl u mapa ¢ miockocTeio. Kacanue mapa u cepbl MI0CKOCTHIO.
[ToHsiTHE MHOTOrpaHHUKA, OMUCAHHOTO OKOJIO c(epbl, chepbl, BIMCAHHOW B MHOTOTPAHHHUK WJIU TEIO
BpAILCHHS.

[Inomank TOBEPXHOCTH UWIMHIpa, KOHYyca, Iutomans cdepbl u e€ wyacreid. [logobue B
npoctpanctBe. OTHoIEHNE 00BEMOB, TUIONIAICH TOBEpXHOCTEH moAo0HBIX ¢uryp. [IpeobpasoBanue
nono6usi, romoTeTus. Perienne 3a1a4 Ha IIIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METO/IOB.

[TocTpoeHne ceueHHii MHOTOTPAaHHUKOB M TEJ BpAIEHHs: CEYCHUsS IHINHIApA (MapajuiebHO H
MEPIeHIUKYJIAPHO OCH), CeUeHHUs1 KOHYyca (MapaieibHble OCHOBAHUIO M IPOXOSIINE Yepe3 BEPILUHY),
CeUeHMs IIapa, METOJbI MOCTPOCHHS CEUCHH: METOJ CIIEJ0B, METOJ] BHYTPEHHETO MPOECKTHPOBAHUS,
METO/]I IEPEeHOCa CeKYIIeH MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bextopsl B mpoctpanHcTBe. Omepanuu HaJ BEKTOpaMHU. BEKTOpHOE YMHOXKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHUS. [IpssiMoyroipHas cucteMa KoOpIuHat B mpoctpancTse. KoopanHaTs
BekTopa. Pasnoxkenue BekTopa 1o 06asucy. KoopanHaTHO-BEKTOpPHBIH METOA TPU PELICHUH
TE€OMETPHYECKUX 3a]1ad.

JBukeHUs B IPOCTPAHCTBE

JBwxkenust mpoctpancTBa. OtoOpaxenus. J[BmwkeHus u paBeHCTBO (uryp. OOmue cBoicTBa
IBWKEHWH. Buabl [BIWKEHUWI: MapajuleNbHbI MEpPEeHOC, IEHTPalbHAs CHUMMETpPHUsS, 3epKalbHas
CHMMETpUs, TIOBOPOT BOKPYT IpsiMoii. [IpeoOpazoBanus moxobus. [Ipsimas u cdepa Ditnepa.



ILTAHUPYEMBIE PE3YJIbTATBl OCBOEHHMSI YUYEBHOI'O KYPCA «I'EOMETPHUSI»
(YI'IYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JJMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knanckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TMO3UIMH OOYYArOIIeTocss KaK aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHUMCKOTO O0OIIecTBa, MPEACTABICHHE O MAaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUHN, MPOIEIYp TPa)KIAaHCKOrO oOmiecTBa (BBIOOPHI, OMPOCHl U JIPyroe),
yMEHHE B3aUMOJICCTBOBATh C COLMAJIBLHBIMH WHCTUTYTaMH B COOTBETCTBHHM C WX (YHKIUAMHU W
Ha3HA4YCHHEM;

2) naTpUOTHYECKOEe BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCHHUCKON TPaKAAHCKON HIECHTHUYHOCTH, YBKEHHUS K NPOILIOMY U
HACTOSIIEMY POCCUHWCKONH MaTEMAaTHKH, IEHHOCTHOE OTHOIIEHHWE K JOCTHKEHUSIM POCCUMCKUX
MAaTEMaTUKOB U POCCHMCKOW MATEMATUYECKOW IIKOJbI, UCIOJIB30BAHUE ITUX JIOCTHKECHUN B APYTUX
HayKax, TEXHOJIOTHUAX, cPepax SKOHOMHUKH,

3) AyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAaHHE JYXOBHBIX IEHHOCTEH POCCHUICKOT0 Hapona, cPOpPMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUS, 3TUYECKOr0 TOBEICHHUS, CBA3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKU U
JEeSTeNbHOCThIO YUYEHOT0, 0CO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIEro;

4) 3cTeTHYeCcKoe BOCIUTAHME:

3CTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIIOYAs 3CTETUKY MAaTeMaTH4YEeCKUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUH, PACCYXKICHHA, BOCIIPUUMYHBOCTh K MATEMATHYECKUM aCIIEKTaM Pa3IMIHbIX
BHJIOB UCKYCCTBA;

5) puznyeckoe BoCIUTAHUE:

c(OpPMUPOBAHHOCTh YMEHHUS MPHUMEHITh MAaTeMaTUYeCKHWE 3HaHUS B HMHTEpEcax 3J0pOBOTO U
0e3omacHOro 00pasza JKWU3HH, OTBETCTBEHHOE OTHOIIECHUE K CBOEMY 3I0POBBIO (30pPOBOE IMHTAHUE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHITHA M OTAbIXA, pEryisipHas (Qu3nyeckas aKTHBHOCTB), (hHU3HUEcKoe
COBEPILIEHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JESITEIIBHOCTHIO;

6) TpynoBoe BocnnuTaHme:

TOTOBHOCTh K TpPYIy, OCO3HAHHUE IIEHHOCTH TPYAOIIO0Us, HHTEPEC K pa3uyHbIM cdepam
npodeccHOHANBHON JEeSTeNbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW H €€ MPUWIOKECHUSIMH, yMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymyriell mpodeccuu U pearn30BbIBATH COOCTBEHHBIE >KM3HEHHBIE
IJIaHBI, TOTOBHOCTh U CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHMIO U CaMOOOpa3OBaHUIO Ha
MPOTSDKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEHICHUH MPAKTUYECKUX 3a]1ad
MaTeMaTUYeCKOW HalpaBJIE€HHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTH IKOJIOTHUECKON KYIbTYphl, MOHUMAaHUE BIUSHUS COIMAIBHO-I)KOHOMUYECKUX
MPOIIECCOB HAa COCTOSTHUE TPHUPOJHOM M COIMAIBHOM Cpebl, OCO3HAHHWE TJIO0ATBHOTO XapakKTepa
HKOJIOTMYECKUX TIPOOJIeM, OpUEHTAIMS Ha MPUMEHEHNE MaTeMaTHUYeCKUX 3HAHHUM TSl pelieHus 3a7a4 B
00JIaCTH OKpYXKalollel cpe/ibl, TUITAHUPOBAHKUE MOCTYIKOB U OIICHKH WX BO3MOXKHBIX MOCIEACTBUN ISt
OKpY’Karolllen Cpeasl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO DPa3BUTHS
HayKd U OOIIECTBEHHOW NPAKTUKH, MOHWUMAaHUE MAaTEMaTHYeCKOW HAyKHW KakK cQepbl YeTOBEYECKOU
NEeSATEIbHOCTH, 3TAloOB €€ Pa3BUTUS M 3HAUMMOCTHU JUIsl PAa3BUTHSA LIMBUIM3ALMU, OBJIAJCHHUE SI3BIKOM
MaTeMaTUKH U MaTeMaTUYECKON KyJIbTYypOH KaK CPEeICTBOM IMO3HAHUS MUPa, TOTOBHOCTh OCYIIECTBIISATh
MPOEKTHYIO U UCCIIEI0BATENbCKYIO I€SITEIbHOCTh MHIMBUIYAJIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIBTATHI
Ilo3naBaTebHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS

ba3oBble JJornueckue AeMcTBHUSA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB, MOHSITHH,
OTHOIIEHWH MEXIy TOHATHUSAMH, (POPMYIUpPOBATH  OMPEACIICHUS TIOHSATHH, YyCTaHaBIUBATh
CYIIECTBEHHBIH NpPU3HAK KiIacCU(PHUKAIMK, OCHOBAHUSA JUIsi OOOOINEHUS W CpaBHEHUs, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;



BOCIIPUHUMATh, (OPMYIMPOBAaTH M  NpeoOpa3oBbIBATh CYKICHHUSA: yTBEPAUTEIbHBIE H
OTpHLIATENIbHBIE, €IUHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBIIAITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUrs B (paKkTax, JaHHBIX,
HaOMIOACHUSAX M YTBEPXKACHUAX, MpeangaraTb KPUTEPUM JUIsl BBIABICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUI;

JieJIaTh  BBIBOABI C MCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aK/I4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTh CaMOCTOSTENIBHO JJOKA3aTelbCTBA MATEMAaTUYECKMX YTBEPKACHUH (IpsMble U OT
IIPOTUBHOI'0), BBICTpaMBaTh apryMEHTAalLlMIO, IIPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXJICHUS U BBIBOIbI;

BBIOMpATh CIoco0 perieHus yueOHOH 3amaun (CpaBHUBATh HECKOJBKO BapUAHTOB pEIICHUS,
BbIOMpPAaTh HauboJIee MOIXOASIIMMI ¢ Y4ETOM CaMOCTOSTENbHO BBIIACICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbckue 1eHCTBUA:

UCIOJb30BAaTh BOIPOCHl KakK MCCIEN0BATENbCKUM HHCTPYMEHT IO3HAHUA, (OPMYJINPOBATH
BOIPOCHI, (PUKCHPYIOLIHE IPOTUBOPEUNE, Mpo0IeMy, YCTaHAaBIMBATh UCKOMOE U JaHHOE, (POpMUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO ITO3HULIAI0, MHEHUE;

IIPOBOAUTH CaAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, MCCIIEIOBAHUE TI0 YCTAHOBIICHUIO
0COOEHHOCTE MaTeMaTHYecKOro OOBEKTa, SIBIECHUS, IPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (pOpPMYyJIMpOBaTh OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM HPOBEAEHHOIO
HAOJIOACHNUS, WCCICOBAHUSA, OLEHUBATh JIOCTOBEPHOCTh TIOJTYYEHHBIX pE3YJIbTAaTOB, BBIBOJOB H
000011IeHHI;

IIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IPOLIECCa, a TaKXKe BBIJBUraTh MPEIIOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATH Je(UIMUTHI MHYOPMALIUH, JaHHBIX, HEOOXOIUMBIX JJIs1 OTBETA HAa BOIIPOC U JUIs pEIICHUS
3a/1a4y;

BbIOMpPATh HHGOPMALIMIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, aHAJIU3UPOBATh, CUCTEMAaTHU3UPOBATh
Y MHTEPIIPETUPOBATH HHOOPMAIHIO PA3IMIHBIX BUJOB U (OPM IPEIICTABICHHS,

CTPYKTYpUpOBaTh HMH(OpMaIHIO, MPEACTAaBIATh €€ B pa3iMyHbIX (opMax, WIIFOCTPHUPOBATH
rpaduyecku;

OLIEHUBATh HAIEKHOCTh HH(OPMAIIMH IO CAMOCTOATENIBHO C(HOPMYIHUPOBAHHBIM KPUTEPHSIM.

KoMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1elCTBUSA

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBHM C YCIOBUSIMM U LEIIMU OOLICHMUS,
SCHO, TOYHO, TPAaMOTHO BBIPaXaTb CBOI0 TOYKY 3PEHHUS B YCTHBIX M IIHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 XO/1y pELIeHHMs 33/1a4i, KOMMEHTHPOBATh MOJIyYE€HHBIH pe3ybTaT;

B X07ie 00CY>K€HUs 3a7aBaTh BOMPOCHI 110 CYIIECTBY 00CYX/1aeMON TEeMBbI, POOJIEMBI, PelIaeMoit
3aJlauM, BBICKA3bIBATh MJIEH, HAIEJICHHbIE Ha IIOUCK pELICHHS, COIMOCTABIATH CBOM CYXKICHUS C
CYXKJIEHUSIMH JIpYTMX YYacTHUKOB JMajora, OOHapyXHWBaThb pa3M4YM€ M CXOJACTBO IO3ULUH, B
KOPPEKTHOH opMe popMyIupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS;

IIPENCTABIATh PE3YJNbTAaThl PpELICHHs 3aJayd, »OKCIIEpUMEHTA, HCCIEI0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3ajlad MpPE3eHTAlUd U OcoOeHHOCTel
ayIUTOPHH.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranu3anus:

COCTaBJIATH IUIaH, AITOPUTM PELICHUS 3a7auu, BEIOUPaTh Crioco0 pemeHus ¢ y4ETOM UMEIOLINXCS
PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

BJIa/IETh HaBBIKAMM IO3HABATENIbHON peQuIeKCMM KaK OCO3HAHHS COBEPIIAEMBbIX JACUCTBUU H
MBICIMTENBHBIX IPOLECCOB, MX pPe3yJibTaTOB, BIAAETh CHOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHHs] MaTeMaTH4YECKON 3a1auH;



MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPH PELICHUH 331a4H, BHOCUTh KOPPEKTUBBI
B JIeATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAaWIEHHBIX OIIUOOK, BBISBICHHBIX
TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa IeJU U YCIOBUSAM, OOBSICHATh NPUUMHBI JOCTUKEHUS WU
HEIOCTHKEHUS PE3YIbTATOB ACATEIBHOCTH, HAXOIUTh OIHOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHasi 1€ATEJIbHOCTD:

MIOHMMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U HHIWBUAYAIbHONW PaOOTHI IPU PELICHUN
yueOHBIX 3a/1a4, MPUHUMATh L[eIb COBMECTHOM JEsITeNbHOCTH, INIAHUPOBATh OPraHU3AIUI0 COBMECTHOU
paboThl, pacmpenensiTh BHIABI pabOT, JOrOBAapHUBATHCS, OOCYXJAaTh IMPOLECC W Pe3yJabTaTr pPabOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;

y4acTBOBATh B IPYIIOBBIX (hopMax padOTHI (0OCYX)IACHHS, OOMEH MHEHHH, «MO3TOBBIE IIITYPMBD)
U UHBIE), BBIIOJHATH CBOIO 4YacThb PaOOThI U KOOPAMHUPOBATH CBOM JCHCTBHS C APYTMMHU YJI€HAMU
KOMaH/Ibl, OIICHUBATh Ka4YeCTBO CBOETO BKJIaJa B OOLIHIA MPOIYKT 1O KPUTEPHIM, CHhOpMyITUpOBAaHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUSI.

MNPEIMETHBIE PE3YJbTATHBI

K xonity 10 kjacca o0ydarommiics HAy4YnUTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATUSIMHU CTEPEOMETPUH TP PEIICHUH 3a7ad U TMPOBEICHUH
MaTEeMaTHYECKUX PACCYKICHHIA;

® TPUMEHATH AKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PELICHUH T€OMETPUUECKHIX 3a/1ay;

e KJaccU(PHUIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSMBIX B IPOCTPAHCTBE, INIOCKOCTEH B IPOCTPAHCTBE,
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTRBE;

e CBOOOJHO ONEPUPOBATH MOHATUSMH, CBS3aHHBIMU C YIJIAMH B NPOCTPAHCTBE: MEXKIY MPSIMBIMH B
MIPOCTPAHCTBE, MEXKAY MPSMOU U IJIOCKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;

e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHIBl MHOTOTPAaHHHMKOB (TIpU3Ma, MUpaMUia, MPSIMOYTOIbHBIA
napajuiesenumnes, Kyo);

e KJaccU(PHUIMPOBATH MHOTOIPAaHHUKHU, BEIOWpasi OCHOBaHHUS JIJIs Ki1acCHPUKaIIK;

e CcBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C CEUEHHEM MHOTOTPAHHHUKOB IJIOCKOCTHIO;

® BBINOJHATH MapalielbHOE, [IEHTPATbHOE U OPTOrOHAIBHOE MPOEKTUPOBaHUE (PUTYp HA IMIOCKOCTH,
BBITIONHSATH H300pakeHus (PUTYyp Ha TIIOCKOCTH;

® CTPOUTH CEUYCHHS MHOTOTPAaHHHKOB pPa3IMYHBIMH METOJAaMH, BBITIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHU3Y;

® BBIYUCIISTH IJIONIAJAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MUpaMUAA), TEOMETPHUUECKHUX Tell C
npuMeHeHueM Gopmyi;

e CBOOOJHO OINEPUPOBATH MOHATHAMM: CHUMMETPUS B TNPOCTPAHCTBE, LIEHTP, OChb U IUIOCKOCTb
CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPBI;

e CBOOOIHO OTIEPUPOBATH OHSATHIMH, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOPIWHATAM B IPOCTPAHCTBE;

® BBINIOJHATH JEHCTBUS HAJl BEKTOPAMU;

® pemaTh 33JaYd Ha JTOKA3aTeIhCTBO MAaTEeMAaTHYECKUX OTHONICHHWHA M HAXOXJICHUE T€OMETPHUECKUX
BEJIMYMH, TPUMEHSS M3BECTHBIE METOBI MPH PEIICHUH MaTeMaTHYECKUX 3a/1ad TOBBIIICHHOTO U
BBICOKOT'O YPOBHSI CJI0KHOCTH;

® TMPUMEHATH MPOCTEHIITNE MMPOTPaMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI TTPH
pEIICHUH CTEPEOMETPUIECKHX 3a/1aY;

® U3BJIEKAaTh, NpPeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHPOPMALMIO O MPOCTPAHCTBEHHBIX
TeOMETPHUECKUX (DUTYpax, MPEICTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

® TIPUMEHATH MOJYYCHHBIC 3HAHUS HA MPAKTHKE: CPABHUBATH M aHAM3UPOBATH PEalbHBIE CUTYAIUH,
NPUMEHATh U3YUCHHBIE TOHATHUS B MPOIIECCe MOUCKA PEIIeHUs] MaTeMaTHUeCKu chopMyTupOBaHHOMN
poOJIEMBI, MOJICTMPOBATh PEANbHBIC CHUTYallMd Ha S3BIKE T€OMETPUH, UCCIIEAOBATh IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TI'E€OMETPUYECKUX TMOHATHH M TeopeM, ammapara anreOpbl, pemaTh
MPAKTUYECKHE 3a]]a9H, CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUICCKUX BEITUUNH;

® MMETh NPE/ICTaBIECHUS 00 OCHOBHBIX 3TaNax pa3BUTUS T€OMETPUU KaK COCTAaBHOU 4acTH (pyHIaMeHTa
Pa3BUTHS TEXHOJIOTHIA.

K xoniry 11 kiaacca o0ydarommiicss HAyYUTCS:



CBOOOJHO OINEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C LMJIMHIPUYIECKON, KOHMUECKONW U cheprudecKoit
MOBEPXHOCTAMH, OOBSACHATH CIIOCOOBI MOJTyYSHHS;

OIIEpPUPOBATH MOHATUSMHU, CBA3aHHBIMU C TEJIAMH BPALLEHUs: LWINHAPOM, KOHYCOM, CEepoil 1 mapom;
pacrio3HaBaTh TeJla BpallleHus (LIMHAP, KOHYC, cdepa U map) U 00BACHITH CIIOCOObI MOJIy4EHUS Tl
BpAILICHNUS;

KJaccu(UIUpoOBaTh B3aMMHOE PACIIONOKEHHE CEPhI U TNIOCKOCTH;

BBIUUCIIATh BEIMYMHBI 3JIEMEHTOB MHOIOIDAaHHMKOB M Tl BpalleHUs, O0bEMBI M ILIOLIATU
IIOBEPXHOCTEN MHOTOTPAaHHUKOB U TEJI BPALLCHUsI, TEOMETPUUYECKHX TeJl C IPUMEHEHUEM (HOpMYIT;
CBOOOZIHO OIIEpUPOBAaTh IOHATHUSAMHU, CBSA3AaHHBIMM C KOMOMHAIMSMHM Tel BpalleHUus U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHCAaHHBIA B cdepy W ommcaHHBIA OKoJo cdepsl, cdepa,
BIINCAHHAsl B MHOTOTPAHHUK WJIU TEJIO BPALCHHUS,

BBIUUCIIATH COOTHOIICHHUS MEXTY TUIOIIAIsIMHA TOBEPXHOCTEH 1 00bEMaMU TIOJOOHBIX TEIT;
n300pakaTh U3ydaemble (PUTYPHI, BHIIOIHATH (BBIHOCHBIE) TNIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYpP: BH]I CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BpAIllCHHS;

U3BJICKaTh, MHTEPIPETUPOBaTh M MPeoOpa3oBbIBaTh HHGOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOO/IHO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONlEpaLlM HaJl BEKTOpaMu;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAMHAT;

pelmars IeoOMETPUYECKHE 3a7auyd Ha BBIYKMCIEHUE YIVIOB MEXAY MPSAMBIMM M IIJIOCKOCTSMH,
BBIUHCJIICHUE PACCTOSHUM OT TOYKM JO IUIOCKOCTH, B ILEJIOM, HAa IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METO/1a IIPU PELLICHUM;

CBOOOJHO ONEPUPOBATh MOHSTUSAMH, CBA3aHHBIMU C JIBUKEHMEM B IIPOCTPAHCTBE, 3HATh CBOWCTBA
JIBYDKCHHI,

BBIIIOJHATh M300pa)K€HHUsI MHOIOTPAHHHMKOB M TEJl BpallleHWs IpU HNapajuleJIbHOM IEpEeHOCe,
LEHTPAJIbHOW CUMMETPUH, 3€pKaJIbHOW CUMMETPUHU, IIPU ITOBOPOTE BOKPYT MPSIMON, IpeoOpa3oBaHus
oI00us;

CTPOUTb CEUYEHHMs] MHOTOIPDAHHUKOB M Te€J BpalllEHUs: CEYEeHUs LWIMHIpa (mapauieIbHO U
NEPIEHIUKYIIIPHO OCH), CEYEHHUs KOHyca (mapajyiesibHble OCHOBAaHMIO W MPOXOAAILIME dYepe3
BEpILNHY), CEUECHHUS 11apa;

HCII0JIb30BaTh METO/bI IOCTPOEHUSI CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO IIPOEKTUPOBAHHS,
METOJ IEPEHOCA CEKYLIEH TIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKACHMUS;

MIPUMEHSTh TeoMeTpUyecKue (PaKThl JJIs PELIeHUs] CTEPEOMETPUYECKHX 3ajad, MPEeAroararumx
HECKOJIBKO LIaroB PELICHUs, €CIM YCJIOBUS IPUMEHEHNS 3aJJaHbl B IBHOM M HEABHOU (opMe;

pelmare 3a7add Ha J0Ka3aTeIbCTBO MAaTEMAaTHMUECKUX OTHOLIEHMM M HAaXOXACHHE T'€OMETPUUYECKUX
BEJIMYNH;

MPUMEHSTh MPOrPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMbI NPU PELICHUU
CTEPEOMETPUYECKUX 3a]1a4;

IIPUMEHSTH [IOJIyYEHHBIE 3HAHUS HA MIPAKTUKE: CPAaBHUBAThH, AHAJIM3UPOBATh U OLIEHUBATh PEaJIbHbBIE
CUTyalluu, NPUMEHATb HM3y4EHHBIE IOHSATHUS, TEOPEMBbI, CBOMCTBAa B IPOIECCE MOUCKA PEUICHUS
MaTeMaTH4ecKu c(OpMyIMpOBaHHON MPOOJIEMBI, MOJEIHUPOBATh peajibHbIe CUTYAIlMH Ha S3bIKE
reOMEeTPUH, HCCIEA0BaTh MOCTPOEHHBIE MOJENIN C UCHOJIb30BAaHUEM TIE€OMETPUUECKUX IMOHATHH U
TeopeM, amnmapara anreOppl, pemarh MpPaKTUYECKUEe 3a/ladd, CBS3aHHBIE C HaXOXICHHEM
rE€OMETPUUECKUX BEJIIMYUH;

MMETh MpeCTaBlIeHNs 00 OCHOBHBIX dTanax pa3BUTHUS T€OMETPUHU KaK COCTaBHOM YacTu (hyHIaMeHTa
Pa3BUTHS TEXHOJIOTH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
K
Ne HanmeHoBaHMe pa3jeioB U TeM paEteE 'lacIL)B I DJIeKTpOHHbIe (LM (ppoBbIE)
n/m IporpamMmsl Bcero p;)gloTpr(:m’HHe p;)g:)liplmeckne o0pa3oBaTejibHbIE PecypChbl
1 BBeneHue B cTepeoMeTpuio 23 1 https://m.edsoo.ru/NOWEB1M6E
2 Baaihiioe pacriooikerie pMLIX & 6 1 https://m.eds00.ru/M1C9A4D4D
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B ] https://m.edsoo.ru/USZ8I4V3R
MIPOCTPAHCTBE
4 Hepriet MKy IAPHOCTE MPAMEIX 1 25 https://m.eds00.ru/L500LIDOR
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccToOsIHUA 16 1 https://m.edsoo.ru/G6I14X9S 1B
6 MHororpanHHuKH 7 1 https://m.edsoo.ru/K415V4D7F
7 BexkTtopsl B ipocTpaHcTBE 12 https://m.edsoo.ru/H2PSB1T90
8 HOBTOP CHHE, 000DINCHAE H CHCTEMATH3AIMS 5 2 https://m.edsoo.ru/J7Z9U1K8F
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KUIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Nen/n NMPoOrpaMmblI Bcero g;;:ﬂ‘:ﬂbnme ;I;)ﬁi:)lil:;lquKI/le o0pa3oBaTejibHbIE PeCypPChI
1 AHaMTHYECKasi TeOMETPUS 15 1 https://m.edsoo.ru/J9CTESW6J
2 Hosroperme, O6O6meHIiIe 1 15 1 https://m.edsoo.ru/R7X1L1N2P
CUCTEeMaTH3alusl 3HAaHHH
3 OO0BEM MHOTOTpaHHHKA 17 1 https://m.edsoo.ru/Y9Z0G7Y8Y
4 Tena Bpaienus 24 1 https://m.edsoo.ru/G9A1L.2B27Z
5 [Lnoma nosepxHoCTH 1 00HEMEI 9 1 https://m.edsoo0.ru/J2X2C6B1R
KPYTJIBIX TEJ
6 JBuxeHus 5 1 https://m.edsoo.ru/BSGIR2CSE
7 HorTopestite, obobmere i 17 2 https:/m.edso0.ru/C3BSO8K3V
CUCTEMAaTH3AIHSI 3HAHHHA
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



ITHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE
IUIOCKOCTH, MapaJJIeTIbHBIX MPSIMBIX (OTPE3KOB),
CepeIMHbI OTPE3Ka

[TonsTHS cTepeoMeTpHH: TOUKa, IPsAMasi, INIOCKOCTh,
npoctpancTBo. OCHOBHBIE MTPaBUIIa U300paXKEHHs Ha
PHUCYHKE IJIOCKOCTH, MTAPAJLICITBHBIX MPSMBIX
(OTpE3KOB), cepeAHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero KonTpoabHblie
padoThI

Jlara

IMpakTnyeckne H3YUCHHUS
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

https://m.edsoo.ru/C8R5V2L5W

https://m.edsoo.ru/D1J1V7/K8M

[MousTHS: IEpeceKaroInecs MIOCKOCTH,
NIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
HOJYTIPOCTPAHCTBO

[MousTHS: IEepeceKaroInecs MIOCKOCTH,
NIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
HOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHNe MPOCTEUITNX
IPOCTPAHCTBEHHBIX (DPUTYD, HECYILIECTBYIOLINX
00BEKTOB

MHororpaHHuKH, U300pa’keHUe MPOCTEUITNX
IPOCTPAHCTBEHHBIX (PUTYp, HECYILIECTBYIOLINX
00BEKTOB

AXCHOMEI CTCPCOMETPHH U ICPBBIC CICACTBHUA U3
HHUX

https://m.edsoo.ru/E7A4A8V7D

https://m.edsoo.ru/M4P3F1K30

https://m.edsoo.ru/M4J5A3Y 1F

https://m.edsoo.ru/ROZ8Y9Y 1A

https://m.edsoo.ru/D8Y2W8X4F

AXCHOMEI CTEPCOMETPHH U TICPBBIC CICACTBUA U3
HHUX

https://m.edsoo.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3
HuX. CriocoObl 3a/1aHus NPSIMBIX U MJIOCKOCTEN B
npoctpancTBe. O003HaYSHHS MIPSIMBIX M IJIOCKOCTEH

https://m.edsoo.ru/L6USBSP1W

10

N3o00pakenne ceueHunit mupamMubl, Kyoa v MPU3MBI,
KOTOpBIE TPOXOJIST uepe3 ux péopa. M3obpaxenue
MNEpCCCUYCHUS MOJTYYCHHBIX IJIOCKOCTEH.

https://m.edsoo.ru/NO9HSROU4A




PackpammBanue NOCTPOECHHBIX CEYEHUN Pa3HBIMU
LIBETaMU

11

N3o00paxeHne cedeHuit mupamMmuibl, Kyoa v Mpu3Msl,
KOTOpPBIE MTPOXOJIAT Yepe3 ux péopa. M3ob0pakenue
nepeceyeH sl MOTyYeHHBIX MTOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

https://m.edso00.ru/C8Y 6COR9F

12

13

14

N306paxkenue ceueHunit nupamuibl, Kyoa v Ipu3Msl,
KOTOpBIE NMPOXOAT yepe3 ux pédpa. M3o0paxenue
NepeCceYeHMsI MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanye NOCTPOEHHBIX CEUCHUN Pa3HBIMU
OBE€TaMH

N306paxkenue ceueHunit nupamubl, Kyoa v pu3Msl,
KOTOpbIE MPOXOAT yepe3 ux péopa. M3o0paxenue
NepeCceYeHM s MOTYUEHHBIX IIJIOCKOCTEH.
PackpammBanye NOCTPOEHHBIX CEUCHUH Pa3HBIMU
1[BETaMU

Merto creoB it TOCTPOSHUS CEUeHUN

https://m.edsoo.ru/V8S2D3A6E

https://m.edsoo.ru/V3A7D0OP9S

https://m.edsoo.ru/U6F3M4W3T

15

16

Meron cnenoB A nocTpoeHust ceueHuid. CBoiicTBa
MIEPECEUECHHM MPAMBIX U INIOCKOCTEN
Merton crenoB i mocTpoeHus ceuenuid. CBoicTBa
MEePECEUCHHI MPSAMBIX U MIIOCKOCTEN

https://m.edsoo.ru/B1D7X2R51

https://m.edsoo.ru/K6S2Y2T4X

17

[Toctpoenue ceuenuii B mupamuie, Kyoe rno Tpém
ToukaM Ha péOpax. Co3aHue BEIHOCHBIX YePTEKEH
U 3aIlIMCh LIAroB IOCTPOCHUS

https://m.edsoo.ru/C4W6Z8A9L

18

19

20

[TocTpoeHue ceueHuii B nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. CozaHne BEIHOCHBIX YepTexel
U 3aIUCh I11aroB MOCTPOCHHUS

[TocTpoenue ceueHuii B nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. CozaHne BEIHOCHBIX YepTexel
U 3aIUCh I11aroB MOCTPOCHHUS

[TocTpoeHue ceueHuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. CozmaHne BEIHOCHBIX YepTexel
U 3aIMCh I1aroB NOCTPOCHUS

https://m.edsoo.ru/M1G3J60Q0T

https://m.edsoo.ru/R3U3MONSI

https://m.edsoo.ru/C3USN6S7U




21

22

23

24

[ToBTOopenue nmnanumerpun: Teopema o
POMOPLUUOHANIBHBIX 0Tpe3kax. [logodue
TPEYTrOJIbHUKOB

IToBropenue mnanumerpun: Teopema Menenast.
PacueTsl B ceueHMsIX Ha BBIHOCHBIX YepTexkKax.
Hcropus pasBUTHS INIAHUMETPUU U CTEPEOMETPUU

KoHTposbHas pabota "AKCHOMBI CTEPEOMETPHH.
Ceuenus"

B3anmMHoe pacnonioskeHue NpsMbIX B TPOCTPAHCTBE.
CkpeuuBatoiuecs npsmele. [Ipu3znaku
CKpeluBaImmxcs npsMeix. [lapamiensHbie npsiMbie
B IIPOCTPAHCTBE

https://m.edsoo.ru/S5U5B1J8X

https://m.edsoo.ru/X208V7MOM

https://m.edsoo.ru/U6AQT2Z1X

https://m.edsoo.ru/I6WS5Z5L.3V

25

Teopema 0 CylieCTBOBAHUM U €AMHCTBEHHOCTH
IIPSAMOM NapAJIIEIBHONW JAHHOHN IPSIMOU,
IIPOXOJAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
JIeXalen Ha TaHHOU npsimoi. JlemMma o
NIEPECEYCHUH NTAPAJIICIIBHBIX IPSIMBIX INIOCKOCTBHIO

https://m.edsoo.ru/R1T2G0Z4E

26

[TapaienpHOCTB TpexX NpsMbIX. TeopeMa o TpEx
NapaJuIeIbHBIX MPsAMBIX. TeopeMa o
CKPELIUBAIOIINXCS PSAMBIX

https://m.edsoo.ru/BSB7N7L1X

27

28

29

30

[TapamnensHOE MpoekTHpoBaHue. OCHOBHBIE
CBOWCTBA MapaJUIEIbHOIO IPOEKTUPOBAHMSL.
N300pakeHue pa3HbIX (GUTyp B NapayjieabHON
POEKLINU

[lenTpanpHas npoeKLus. Yol C COHaNpaBIeHHbIMU
CTOPOHAMHU. YTOJI MEXIY NPSIMbIMHU

3aja4n Ha JJOKa3aTeIbCTBO U MCCIICIOBAHNE,
CBSI3aHHBIC C PACIIOJIOKEHUEM MIPSIMBIX B
POCTPAHCTBE

[ToHsITHSA: MapaIETbHOCTD NPSIMOM U TIJIOCKOCTH B
npoctpancTie. [Ipu3Hak nmapamienbHOCTH NPAMOU U
miockocT. CBOMCTBA MApAJIETFHOCTH MPSIMOU U
IIOCKOCTH

https://m.edso0.ru/J9X479V3V

https://m.edsoo.ru/T3L2A9K4T

https://m.edsoo.ru/O0U1V2R41

https://m.edsoo.ru/VSFOI6L9F




31

32

33

I'eomeTpuueckue 3agaun Ha BBIYUCICHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C TApaUIEIbHOCTHIO
MPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE

[TocTpoenue ceuenusi, MPOXOIALIETO YEPE3 TaHHYIO
NPSIMYIO Ha YEPTEkKE U NapajyIeIbHOTO APYyTron
npsiMoil. Pacd€r oTHOLIEHMI

[TapannenpHas mpoeKurs, IPUMEHEHUE IS
MOCTPOCHHS CEUYEHUH Ky0a 1 mapayienenumnesa.
ColicTBa napajuiesenunea u Npu3mMbl

https://m.edsoo.ru/D8P3J2F0B

https://m.edsoo.ru/SOV4S5G1W

https://m.edsoo.ru/EF504V6P3D

34

35

[TapannensHbie 10ckocT. [Ipu3Haku
[apajuIeIbHOCTH JBYX IUIOCKOCTEN

Teopema 0 napaieIbHOCTH U €JUHCTBEHHOCTH
IJIOCKOCTH, MPOXOSAIIECH Yepe3 TOUKY, HE
MIPUHAJISKAITYIO TAHHOU IJTIOCKOCTH M CJICJICTBUS
13 HeE

https://m.edsoo.ru/VOE3I4F1N

https://m.edsoo.ru/YOH2G119Y

36

37

CBolicTBa napauiesIbHbIX IJTIOCKOCTEH: 0
MapajuieIbHOCTH MPSIMBIX TIEPECEUCHUS MTPU
MEPECEUCHHH JIBYX MapalIebHBIX IIOCKOCTEN
TpeThen

CaolicTBa napauieabHbIX MIIOCKOCTEN: 00 OTpe3Kax
NapaJUIEIbHBIX TPAMBIX, 3aKJIIFOUEHHBIX MEXY
napajiCJIbHBIMU IJIOCKOCTAMU, O ICPECCUCHUU
IPSIMOM C IBYMs TapaJuIEIbHBIMU IIJIOCKOCTSIMU

https://m.edsoo.ru/S8H4P6L.8B

https://m.edsoo.ru/JOE9T27Z4N

38
39

40

[MToBTopenne: Teopema [Indaropa Ha mIockocTi

IToBTOpEHKE: TPUTOHOMETPUS IPSAMOYTOJIBHOTO
TPEYrOJIbHUKA

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiejaenunena

https://m.edsoo0.ru/N3R3Q1A8C

https://m.edsoo.ru/P1D6BSW9A

https://m.edsoo0.ru/J9Z1G2K3Y

41

42

Brruncnenue 1MH OTpE3KOB B KyOe U
MPsIMOYTOJIBHOM Mapajuiesenurnee

[lepneHAUKyISIpPHOCTD MPSAMOM M TUIOCKOCTH.
[Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH

https://m.edsoo.ru/L1C714Q7S

https://m.edsoo.ru/UIH7077Z3M




[IepnieHAUKYISPHOCTD NPSMOMN U IIJIOCKOCTH.

43 | IIpusHak neprneHANKYJISIPHOCTH MPSAMON U https://m.edsoo.ru/L2C3BIMIF
TUIOCKOCTH
Teopema 0 CyIIeCTBOBaHUU U €TUHCTBEHHOCTH

44 | npsiMOM, TPOXOJAILEH Yepe3 TOUKY MPOCTPAHCTBA U https://m.edsoo.ru/R9Q6P2P7D
MEPICHIUKYISIPHON K IIOCKOCTH

45 [110CKOCTH U MEPIEHIUKYIISIPHbIE UM MIPsIMbIE B https://m.edsoo.ru/KSZOKSW I F
MHOTOTPaHHHUKAX

46 [TnockocTu U MepNEHAUKYIISIPHBIC UM MIPSIMBIC B https:/m.cdsoo.ru/J7STGTRIR
MHOTOTpaHHHKAaX

47 [lepniengukynsap u HakioHHas. [ToctpoeHue https:/m.edsoo.ra/UOFSO1TSY
MIEPIICHIUKYIISIPA U3 TOYKU Ha MPSIMYEO

4g  Mlepnenukyiap u HaionHas. [ocrpoerue https://m.edsoo.ru/HOHSP6ASZ
NEPIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepnenKysapax (npavas u https://m.edsoo.ru/L6J8G6YOL
oOpatHasi)

50 | LSOPeMa O TPEX NEpNeHIHIyIpax (pAMas i https://m.eds00.r/01D710S6G
oOpatHasi)

51 | Vroa Mexny CKpeIMBaIOIIUMUCS TPSIMBIMU https://m.edsoo.ru/N3E9I9G2L.

52 Homck neprienauiynapHpIx TPAMBIX € HOMOTHPIO https://m.edsoo.ru/G2D4N3NIF
MEPIICHIUKYIISIPHBIX TUIOCKOCTEH

53 | OprtoroHajibHOE TPOCKTUPOBAHKE https://m.edsoo.ru/H8F5D4U60

54 [TocTpoeHue ceueHuit Kyoa, mIpU3MBI, NpaBUIbHOM https:/m.edso0o.ra/M6SOWAE2T
MTUPAMHJIBI ¢ TIOMOIIHIO0 OPTOTOHATLHOM MPOCKITHH

55 [Toctpoenue ceueHuit Kyoa, mIpU3MBL, NpaBUIILHOH https://m.eds0o.ru/GEE2GAFIX
MUPAMHUJIBI C TTOMOIIBI0 OPTOTOHATBLHOM MPOEKIINH
CuMMeTpHs B MPOCTPAHCTBE OTHOCUTEIHHO

56 | mockoctu. [TmockocTn cummeTpuii B https://m.edsoo.ru/I4O1EST3A
MHOTOTPaHHHUKAX

57 | LIPH3HAK NEPMCHIHMKYIIPHOCTH PAMOF i https://m.eds00.ru/G4B0S5L2H
TJIOCKOCTH KaK CJIEJICTBUE CHMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHUKH. Pacdyér paccrosHuit https://m.edsoo.ra/Y SUINOO3I

OT TOYKH OO0 IINIOCKOCTHU




IIpaBunbHbIE MHOTOTpaHHUKU. Pacdy€r paccrosHui

59 https://m.edsoo.ru/U9L8ZS06G
OT TOYKH JI0 IJIOCKOCTHU

60 CnocoObl ONyCTUTH HEPCHAMKYIAPbL: CHMMETPHS, https://m.edsoo.rw/O603J0U3H
CABUI TOUYKH I10 MApaJIEIbHON NPIMON

61 CnBur o HenapajUIeNbHOl IPAMOH, U3MeHeHHe https://m.edsoo.ra/M1L7E7D6A
paccTosiHui

62 KonTtponbnas pa60Tau B3aumnoe pacn(?‘noxceHHe https:/m.edsoo.rw/TSK8J 1 Y2H
MPSIMBIX U IIJIOCKOCTEH B MPOCTPAHCTBE
[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha IIOCKOCTH,

63 | TpPUTrOHOMETPHUS B MPOU3BOJIBLHOM TPEYTOJbHHUKE, https://m.edsoo.ru/X7B1BOASA
TeopeMa KOCHHYCOB

64 HosTopernue: yrox Mexy CKpeIHBAIOUHMHACA https://m.edsoo.ru/IOVONINSR
NPSMBIMU B TIPOCTPAHCTBE

65 ['eomeTpuueckre METO bl BBIYUCICHUS YIJIa MEXY https://m.edsoo.ru/HOI Y 8C6L
IPSIMBIMUA B MHOTOTDAaHHHUKAX

66 JByrpannbiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB https://m.edsoo.ru/XTA6ZSN30
JBYTPaHHOI'O yria

67 [TepnenuKynspHbIE IUIOCKOCTH. CBoiicTBa B3aUMHO https://m.edsoo.ru/JAFOUGLIE
NEePIEeHIUKYISIPHBIX MIOCKOCTEN
[Ipu3Hak nepneH MKy pHOCTH MIOCKOCTENH;

68 | TeopeMma o MpsAMON MEPECEUEHUS ABYX IIOCKOCTEN https://m.edsoo.ru/DOOSTSPOH
NEPIEeHIUKYISIPHBIX TPEThEH IIOCKOCTH

69 pr[vMoyl"OJ'II)HI)II/I napasuiesenunes; Kyo; usmepeHus, https:/m.edsoo.ru/J2B8O2D10
CBOWCTBA NMPSIMOYT'OJILHOTO Napaljiesienune a

70 Teopema o anaroman MPAMOYTOTHHOTO https://m.edsoo.ru/PSH4F1Q1Z
napasuiesienunesia u cleACTBUe U3 Heé
CrepeoMeTpHuueckre U MPUKIIATHbIE 3aJauH,

71  cBsI3aHHBIE CO B3aUMHBIM PACIIONIOKEHUEM MPSMBIX https://m.edsoo.ru/Q3R0OP4X4C
U TUIOCKOCTH
[loBTOpEHME: CKpelMBarOIUeECs IPsIMBbIE,

72  mapansenbHble INIOCKOCTH B CTaHAAPTHBIX https://m.edsoo.ru/B61303U7D
MHOT'OI'paHHHKaX

73 Hapa napanienbHbix miockocTei Ha https://m.edsoo.ru/X3X5J3X5T

CKPEIIMBAIOIIUXCS MPAMBIX, PACCTOSIHIE MEXKIY




CKPCIIUBAOIHUMUCS MTPAMBIMHA B IPOCTHIX
CUTyalusx

PaccTosHrE OT TOUKH J0 IIIIOCKOCTH, paCCTOAHUE OT

74 . 1 https://m.edsoo.ru/B7P9A6W8Z
IPSIMOM 710 IJIOCKOCTH
Brrunciienre pacCTosiHUM MEXIY

75 | CKpeuuBaOMIMMUCS IPSIMBIMH C IIOMOIIBIO 1 https://m.edsoo.ru/Q7G3E304D
NEePIEeHIUKYISIPHON MII0CKOCTH
TpéxrpaHHblii yroi, HEPaBEHCTBA AJISl TPEXTPAaHHBIX

76  yruoB. Teopema [Tudaropa, TeopemMbl KOCHHYCOB H 1 https://m.edsoo.ru/GON2HSL1K
CHUHYCOB JJIsl TPEXTPAHHOTO yria

77 DUICMCHTb COCPHUCCKOl reOMCTpiL: 1 https://m.eds00.ru/G6S619NTS
reo/JIe3NYECKUe JINHUU Ha 3emiie

78  KoutponbHas pabota "Yribl u paccTosHus" 1 https://m.edsoo.ru/E3R7Z8K3P

79 CI/ICTeMaTI;BauHﬂ 3HaHUN "MHOTOrpaHHUK U €ro 1 https://m.edsoo.ra/Y7YOCAMIP
AJIEMEHTBI

80 | Iupamupaa. Bunsl nupamup. [IpaBunbHas nupamuia 1 https://m.edsoo.ru/UOQOK3X9V

81 Hpusma. lIpsvas n HAKTOHHAS MPHIMBI. 1 https://m.edsoo.ru/T6Q3V7NIOT
[IpaBunbHas npusma

82 Hpsivoit mapasuiesentre, npsMoyroabHeIi 1 https://m.edsoo.ru/YSK3N7USA
napajuiesenumnes, Kkyo

83 | Breimykiible MHOTOrpaHHuKkU. Teopema Ditnepa 1 https://m.edsoo.ru/C6H509WO0O

34 Brimykibie MHOTOrpaHHUKH. Teopema Ditnepa. 1 https://m.edsoo.ru/SST4YIL2C
[IpaBWiIbHBIE W TOTYIPABIILHBIC MHOTOTPAHHUKH

85 | KonutposnbHas pabota "MHOrorpaHHuku" 1 https://m.edsoo.ru/C7F1R4JOL

86 | IlonsTHe BeKTOpa Ha IUIOCKOCTH U B MIPOCTPAHCTBE 1 https://m.edsoo.ru/LSL.3A2W4G

87 | Cymma BEKTOpOB 1 https://m.edsoo.ru/Y6O7R8X50

88 | Pa3HOCTbH BEKTOpOB 1 https://m.edsoo.ru/B6X5SW5WII

89 | IIpaBwio mapamienenunena 1 https://m.edsoo.ru/Y7R20406E

90 | YMHOXEHHE BEKTOpa Ha YUCIIO 1 https://m.edsoo0.ru/C9TE8O8DEX

91 Pasznoxenue BEKTOpa 110 6a3ucy TpEx BEKTOPOB, HE 1 https://m.edsoo.rw/I9TOO3VSN
JIeKALUX B OJHOM TIOCKOCTH

92 | CkansipHO€ NPOU3BEICHUE 1 https://m.edsoo.ru/COU6ATEQS




Brluncnenue yria Mexxy BEKTOpaMu B

93 1 https://m.edsoo.ru/G3U3FIGEM
MIPOCTPAHCTBE

94 | Ilpocreiiiive 3a1a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/T9SSE2Q4M
95  Ilpocreiimme 3a1a4u ¢ BEKTOpaMu 1 https://m.edsoo0.ru/S2Z1V7G5C
96 | Ilpocreiimine 3a1a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/VEC1B1NSI
97 | Ilpocreiimine 3a1a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/D3R5Q6A 1D
98  OO6oOmIeHNE U cCUCTEMAaTH3AIUS 3HAHUI 1 https://m.edsoo.ru/N3L3C71L.9Z
99 | O0001IeHNE U CUCTEMATU3ALMS 3HAHUI 1 https://m.edsoo.ru/W0Z4C7Y3K
100 HroroBas KOHTpoOJIbHAs paboTa 1 https://m.edsoo.ru/RSC5SM2X4V
101 HroroBas KOHTposbHas paboTa 1 https://m.edsoo.ru/DSF2MOV7L
102  OO0oOmenne U cucTeMaTU3aIAs 3HAHUA 1 https://m.edsoo.ru/KIN7X0B8K
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102




11 KUIIACC

Ne KosaunuyecTBO 4acoB Jlara
) Tema ypoka JJleKTPOHHBbIE HU(PPOBHIE
n/m Bcero Kontposabnsie | [IpakTuyeckue HU3YYCHHUA 06pazoBaTeLHbIE Pecypebl
padoTsI padoThI

1 IToBTOpeHME TEMBI KOOpI[I/IHflTBI BEKTOpa Ha 1 https://m.edsoo.ru/MAI2ZM8V3N
IUIOCKOCTH M B IPOCTPAHCTBE

> HOBTOpeP'I'I/Ie tembl "CKalsipHOE IPOU3BEICHHE 1 https://m.edsoo.rw/DOAODALSX
BEKTOPOB

3 | [loBTOpCHHE TeMEI "BEIMHCICHHE yriia MEX Ly I hitps://m.eds00.ru/YOOSESWOB
BEKTOpPaMHM B IPOCTPAHCTBE

4 HOBTOpeHHeZ TEMBI YpaBHeHI/I"e TPAMOH, 1 https://m.edsoo.ru/WS5P7F1X00Q
IPOXOALICH Yepe3 IBe TOUKU

5 YpaBHEHUE MIIOCKOCTH, HOPMaJlb, ypaBHEHUE 1 https:/m.cdsoo.ru/NOZOMSB1P
IUIOCKOCTH B OTPE3Kax

6 VYpaBHeHHE MJI0CKOCTH, HOPMaJlb, ypaBHEHUE 1 https:/m.edsoo.ru/J603HTUAW
IUIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1 https://m.edsoo.ru/E3T5Q9X10

8 JlumeHHbIe HEpaBEHCTRA, TMHEHHOS 1 https://m.edsoo.ru/M5SB4P8R1M
IpOTpaMMHUPOBaHHE

9 Jluneitibie HEpaBeHCTBa, JIMHCHHOS 1 https://m.edsoo.ru/J2R6V8IST
IpOTPaMMHUPOBaHHE

10 AHQIMTHIECKHE METOIIbI PACIETA Y1 MEXLY 1 https://m.edsoo.ru/U1E2F6LAN
IpSMBIMHA B MHOTOI'PaHHUKAX

11 AHRIIHTHUECKHE METOJIbI PACUSTA Y1 MEX Ly 1 https://m.edsoo.ru/I1P9I2K6Y
TUTOCKOCTSIMH B MHOTOTPpaHHHKaX

12 dopmyita pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B 1 https:/m.edsoo.rw/L AN3CTH3S
KOOpJIMHATax

13 I;I;geomz[eﬁﬂe paccTOSIHUN OT TOYKH JI0 MJIOCKOCTHU B 1 hitps:/m.edsoo.ru/KAFTYHSE

14 Haxoxcz[eﬁlie paccTOSIHUN OT TOYKH JI0 TUIOCKOCTH B 1 https:/m.edsoo.ru/P1M3Z8S9B
NPaBUIBHON MUpaMue

15  KonrtponbHas pabota "AHanutuyeckas reomerpus" 1 1 https://m.edsoo.ru/O6YONSJ6F

16 CedeHus MHOTOIPaHHHUKOB: CTaHJapTHBIE 1 https://m.edsoo.ra/Y SOTH6D2I

MHOI'OI'PpaHHUKH




17 | CedeHuss MHOTOTPAHHUKOB: METOJI CIEA0B https://m.edsoo.ru/VOD1G9X1Z

18 CedeHHUsI MHOTOIPAaHHHUKOB: CTaHIapTHHIE } https://m.edsoo.r/R2L7I3I0C
IUIOCKOCTH, MIEPECEUEHUS MPSIMBIX U TUNIOCKOCTEH

19  lapaIEIbHEIC IPAMEIC W IOCKOCTH: https://m.eds0o.ri/USASB2N7D
napajielIbHbIe CCUCHHUS

20 Hapannenbuﬂme IPSMBIE U TUIOCKOCTH: PacyéTr https-//m.edsoo.r/G2FTQTM3I
OTHOIICHHUI

71 [MTapannensHbie TPSMBIC U ITIOCKOCTH: YIIIBI MEXKITY https-//m.edsoo.r/HSNSOTDAF
CKPEIIMBAIOIIUMUCS MIPSIMBIMH
[eprieHAUKYIApHBIE IPSIMBIE U TIOCKOCTH:

pp | CTAHAGPTHDIC Napbl EPHCHAMRYIAPHBIX https://m.edsoo.ru/M6EOE9A1J
IUIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOTOT'PaHHHKOB

73 [TeprieHAUKYISPHBIC MIPSIMBIE U TUIOCKOCTH: TeopeMa https://m.edsoo.ru/ZOBSTAKAY
0 TPEeX MEePIEeHINKYISIpax

24 [eprieHAMKYIApHBIE IPSIMBIE U TIOCKOCTH: https://m.edsoo.ru/S6I6Z2N2V
BBIYUCIICHUS [UTMH B MHOTOTDAaHHUKAX

25 Hosropente: miowmazn MHOTOYTOIBHIKOB, https://m.edsoo.ru/M8Y7R6CIOP
dbopMyIbl T8 TTOMIAAeH, cCoOoOpaXkeHus: o 100us

26 Hoptopertme: motma MHOTOYTOIBHIKOB, https://m.edsoo.ru/P303BIPSY
(bopMyIIBI IS TUTOIIAICH, COOOpaXKeHus MOA00us

g7  lIOBTOpEHHE: ILIOLIA/IH MHOTOYTOILHHKOB, https://m.eds00.ru/J3S0DSGSL
dbopMyIbl TS TTOMAAeH, cCooOpaXkeHus: mo100us
[Tnomaau ceueHnit MHOTOTPaHHUKOB: TIJIOMIA TN

28 | MOBEpPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaXKEHUS https://m.edsoo.ru/TOA2X9T7Q
noo00us
[Tnomaay ceueHnit MHOTOTPAHHUKOB: TUTOIIAIN

29 | MNOBepXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaXKEHUS https://m.edsoo.ru/N3GSE2Q3L
no00us

30 Komrpomenas pabora "Lloptopere: \ https://m.eds0o.ru/HOJ2P1 A4]
MHOTOTPaHHHUKH, CEUCHHs] MHOTOTPaHHUKOB

31 OO6béM Tena. OObeM IPSIMOYTOJILHOTO https://m.edsoo.ru/J517C2D2E

napaujicicnuicaa




3amaun 06 yaBoeHUHU Kyba, o KBajapaType Kyba; o

32 https://m.edsoo.ru/O0J1R6V3X
TPUCEKLIUU yIiia

33 CrepeomeTpHuuecKue 3a/1aui, CBsI3aHHbIE ¢ 00bEMOM https:/m.edsoo.rw/TIF1D116C
PSMOYTOJIBHOTO Mapajuiesienuneia

34 HpP{KJ‘IaI[HLIG 3a]a4u, CBSI3aHHbIE C BBIYMCICHUEM https://m.edsoo.ra/P6USYOMIE
00BbEMa IIPSMOYTOJILHOTO Mapajuiesenuneia

35  OOBEM npsIMOi TTPU3MBI https://m.edsoo.ru/L3X90Q5VEM

36 CTCPCOMCTPIECKIE SA1aH, CRAAMMEIC ¢ https://m.edsoo.ru/M6VOH8Y7R
BBIYUCIICHHEM 00BEMOB TPSMOM MTPU3MBI

37 HpPIKJIEl)]HI:IG 3aJ1a4u, CBSI3aHHBIE C 00BEMOM https:/m.edsoo.ru/M2ESQ4I6V
IpSMOM PU3MBI
Boruucnenue 06EMOB Tell € TOMOLIBIO

38  ompenenénHoro uaTerpana. O0bEM HAKJIIOHHON https://m.edsoo.ru/V6D1P3R5V
HPU3MBbI

39  DbrincicHie 0GLEMOB T ¢ IOMOLLEIO https:/m.edso0.r/LSTSDOMSR
omnpenenéHHoro naTerpaita. O6pEM nupamusl

40 ®opmyna 06béMa nupamuibl. OTHOIIEHNE 00BEMOB https:/m.edsoo.r/S4P1G4P6H
MUPaMHUJI C OOILKM YTJIOM

A1 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00BEMOB https://m.edsoo.ruw/I5U3A1XO0B
nUpaMu/l ¢ OOIIUM YTIIOM

42 CTePeOMeTqueCKHe SAIaTH, CRASARHPIC € https://m.edsoo.ru/S2MSU3GOK
00BbEMaMH HAKJIIOHHOW MTPU3MBI

43 CTG?GOMGT})H‘IGCKI/IG 3aJ1auu, CBSI3aHHBIE C https:/m.edsoo.r/L6U206SSK
00BbEMaMU TMPaMHU/IbI

44  pmxnampie sagasm no reme "OOBEMEI TEN”, https:/m.eds00.ru/G2P3V6P4C
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MPH3MBI

45 Hpuxnaznyie 3a)1'z'1 am 110 Teme "O0BEMBI Ten”, https://m.edsoo.ru/O3HIB7X4V
CBsI3aHHBIE C 00BEMOM MHPAMHU/IBI

46 [Tpumenenue o0bEMOB. Brruncnenue paccTosHus 10 https://m.edsoo.ru/FOA I TGF3Z
IUIOCKOCTH

47  KoutposbHas padota "O0bEM MHOTOIpaHHHUKA" https://m.edsoo.ru/F3G2U1FO6N

4g  WIHMHIDHUECKaT HOBEPXHOCTE, 00pasyiomue https://m.edsoo.ru/B2RSN4E5X

L[H.HPIHI[pH‘-ICCKOfI MMOBCPXHOCTHU




s np. [pamoit kpyrosou nunusap. Ilnomans

49 https://m.edsoo.ru/I7V3WOV1B
MOBEPXHOCTH IIMIIMHPA

50  Komirieckas OBEPXHOCTE, oOpasyioutie https://m.eds00.ru/Z705VSFOT
KOHHUECKOH oBepxHocTu. Konyc

51 Ceuenne KoHyca MJIOCKOCTHIO, MapalIeNbHOMI https:/m.edsoo.rw/A1P1ESZ1V
TUIOCKOCTH OCHOBaHUS

52 yceq..eHHHH Komye. Msodpaxerie KoHycos https://m.edsoo.ru/D411B1K1X
yCeuEHHBIX KOHYCOB

53 [lnoua s 0KOBOH MOBEPXHOCTH H MONHON https://m.edsoo.ru/A2N3J7D27,
MOBEPXHOCTH KOHYCa

54  ILmomans 6okoBoii NoBepXHOCTH 1 HONHOM https://m.edsoo.ru/AOVOISLIK
MOBEPXHOCTH KOHYCa
CrepeoMeTpHruecKkue 3aa4i Ha JOKa3aTeNbCTBO U

55 | BBIYHUCIIEHUE, IOCTPOEHUEM CEUEHUI LIMIMHAPA, https://m.edsoo.ru/O9U9S1JOE
KOHYca
CrepeoMeTpHuuecKkue 3aja4i Ha JOKa3aTelbCTBO U

56  BBIYHMCIICHHE, IOCTPOCHUEM CEUECHUN UITUHIPA, https://m.edsoo.ru/JSUOH2A2M
KOHYycCa

57  Ilpukiaguble 3a7a4u, CBSI3aHHbBIE C [IJIMHIPOM https://m.edsoo0.ru/Z900X4X97Z

58  IlpukiagHble 3a7a4M, CBSI3aHHbIE C [MJIMHIPOM https://m.edsoo.ru/U4W2D1N4Y

59  Cdepa u map https://m.edsoo.ru/D2M8Q1Q9M
[Tepeceuenue cgepsl U mapa ¢ MIOCKOCTHIO.

60  Kacanue mapa u cdepsl III0CKOCThI0. Bug u https://m.edsoo.ru/QOV2DI9T2C
n300pakeHue Imapa
[lepeceuenue cheps! U mapa ¢ MIOCKOCTHIO.

61 | Kacanue mapa u cdepsl I1ockocTbio. Bua u https://m.edsoo.ru/T1S7U4C8E
n300pakeHue Imapa

62 | YpaHenue chepsl. [Inomans chepsl u e€ yacteit https://m.edsoo.ru/O4A7V3I3L

63  Cummerpus cepsl u mapa https://m.edsoo.ru/M1USL.5B8Z
CrepeomeTpHyecKre 3aaui Ha JOKA3aTeIbCTBO U

64 | BbIUMCIIEHUE, CBA3aHHBIE CO Cepoii U mapom, https://m.edsoo.ru/A7L8SSUGE

IMOCTPOCHUEM HX CEUCHHH MIOCKOCTHIO




CrepeoMeTpuueckue 3aJa4i Ha J0Ka3aTeIbCTBO U

65  BBIYMCIICHHE, CBSI3aHHBIC CO CPEpOl U IIapoM, https://m.edsoo.ru/F8W70Q8M8S
MIOCTPOEHUEM UX CEUEHUH TIJIOCKOCTHIO

66 [IpuknanHelie 3a1a4uu, cBsI3aHHBIEC CO cepoii u https://m.edsoo.ru/POT2G5X0D
1apom

67  LLOBTOPCHHE: OKPYKHOCTD Ha IIOCKOCTH, https://m.eds00.ru/FOCIGTALV
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHAapTHBIE TIO100us

6§  PASMHEIC KOMOMHALLN el BpAICHIA 1 https:/m.eds00.r/M9IX1Y9ICIM
MHOTOTPaHHUKOB

69  3amauu no Teme "Tena U MOBEPXHOCTH BpalieHus" https://m.edsoo.ru/N4BOF4R3E

70  3agaum no teme "Tena 1 MOBEpXHOCTHU BpaleHus" https://m.edsoo.ru/A6W6VSB7D

71 KOHTpOJII:I:aSI pabota "Tena 1 MOBEPXHOCTH https://m.eds0o.ru/Y9O1PSDEA
BpallleHus

7 O6bém nmnunaapa. Teopema 06 00bEME MPSAMOTO https:/m.edsoo.ru/SAD1ESITS
WIHHIPA

73  BbliHciciie 06LEMOB Tex ¢ HOMOLLbIO https://m.eds00.r/G2P3E3TN
onpeaenéuHoro uurerpaita. O6bpEM KoHyca

74 Tlnomraau OOKOBOM M MOTHOM MOBEPXHOCTH KOHYCA https://m.edsoo.ru/HOZ3J5BOL

75 CTepeOMeTpI/I‘leCKIfe 3a/1a4yu, CBSI3aHHBIE C https://m.edsoo.r/ROB3LSQ3H
BBIYHCIICHHEM 00BHEMOB IIMIIMH/IPA, KOHYCA

76 HpHKnanHLIevsaaaI'l'H 1o teMe "OO0BEMBI U ILIOIIAIN https://m.eds0o.ru/GOMON4VIR
MOBEPXHOCTEH Tel
O06BEéM mapa u mapoBoro cekropa. Teopema 06
00béme mapa. [lnomans chepsr.

77 | CrepeoMeTpHUECKUE 3aJa41, CBA3AHHBIE C https://m.edsoo.ru/USE8V1S8K
BBIYHCIICHHEM 00BEMOB TI1apa, IIapOBOTO CErMEHTa
U I1apOBOT0 CEKTOpa
[Ipuknanneie 3aaauu o Teme "OO0bEMEBI TN,

7g | CBA3AHHBIC C 00BEMOM T1apa U TIIOIIAIbI0 C(bepmu. https://m.edsoo.ru/F2BOVEK3V
CoOTHOIIIEHHUS MEX Y TUIOIIAIIMU TTIOBEPXHOCTEH U
00BEMaMHU ITOOOHEIX TEI
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne

79 00béMa npu mogoouu. CrepeoMeTpuUueCcKue 3a1a49H, https:/m.edsoo.ru/Y7STCONOM

CBA3AHHBIC C BBIYNCIICHUCM O6’béMOB TCI U
IO TOBEPXHOCTEN




80

OHTpoJIbHAs padoTa "[1nomanu moBepxXHOCTH U
K 6ota "I1
00BEMBI KPYTIIBIX TEN"

https://m.edsoo.ru/E7Y1D1J8F

81

JBmxenus npocrpancTBa. OToOpakeHusl.
JBmxeHus u paBeHcTBo ¢uryp. Odurue cBoiicTBa
IBIDKCHUN

https://m.edsoo.ru/P8X9Y9KIN

82

83

Buael n1BukeHHit: napauielbHbIN IEPEHOC,
LIEHTpAJIbHAsl CAMMETPHUS, 3epKajbHasi CAMMETPHS,
IIOBOPOT BOKPYT IIPSIMOi

[Ipeo6pazoBanus mogodus. [Ipsmas u cdepa
Oilnepa

https://m.edsoo.ru/FSA906K6N

https://m.edsoo.ru/XOU1R7EOM

84
85

FGOMeTpI/I‘IeCKI/Ie 3a/la4d Ha IPUMCHCHUC JIBUIKCHUA

KonTponpHas padora "BekTops! B mpocTpancTse”

https://m.edsoo.ru/Y0Z4M4Q3N
https://m.edsoo.ru/L9T1YSE7S

86

87

88

O6o06matomee moBTopeHue 11 MOHATHI 1 METOZ0B
Kypca reomerpuu 10—11 kaccos, cucremaTu3anms
3HaHuii: "llapaisienbHOCTh MPSAMBIX U TJIOCKOCTEHN B
npocTtpaHcTse"

O6o0matomiee moBTopenue 11 moHSITHIT U METOZI0B
Kypca reomerpun 10—11 knaccos, cucremaTu3anms
3HaHMi: "BekTopsl B mpocTpaHcTBe"
O6o6mmaromiee nopropenue 11 moHSATHI U METOIOB
Kypca reomerpuu 10—11 kaccoB, cucremaTu3aims
3HaHM: "BekTopsl B mpocTpaHcTBE"

https://m.edsoo.ru/O711L7S8D

https://m.edsoo.ru/Z0T2I7VON

https://m.edsoo.ru/X1L.4AM9T7S

89

O6o6mmaromiee nopropenue 11 moHsATHI U METOIOB
Kypca reomerpuu 10—11 kmaccoB, cucremaTu3aims
3HaHui: "O6beM MHOrOrpaHHuka"

https://m.edsoo.ru/L8B7K5P7L

90

O6o6maromee nopropenue 11 moHSATHI U METOIOB
Kypca reomerpun 10-11 knaccoB, cucremaTuzanus
3HaHui: "O6beM MHOrOrpaHHuka"

https://m.edso0o.ru/AST9GID2P

91

92

O6o6maromee nopropenue 11 moHSATHI U METOTOB
Kypca reomerpun 10—11 knaccoB, cucremaTuzanus
3Hanui: "Ilnomananu noBepxXHOCTH U 00BEMBI
KpYyIJIbIX Ten"

O6o06matomee moBTopeHue 11 MOHIATHIT 1 METOZI0B
Kypca reomerpun 10—11 knacco, cucremaTuzanus

https://m.edsoo.ru/D2R2ATNSY

https://m.edsoo.ru/GOHO6WSL11




3Hanuit: "[lnomanayu moBepxXHOCTH U 0OBEMBI
KpyIJibIX Ten"

93
94

Wrorosas kKoHTpOJIBbHAS paboTa

HroroBast KoHTpoJIbHAs paboTa

https://m.edsoo.ru/A2T8K400H
https://m.edsoo.ru/P6R5SP8UT7U

95

[ToBTOpeHUe, 0600IIEHNE U CHCTEMATH3aIUs
3HAHUU

https://m.edsoo.ru/C7F7Y37Z6K

96

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€
POJIb B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

https://m.edsoo.ru/ROCOES8D10

97

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U e€
pOJIb B pa3BUTHUU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

https://m.edsoo.ru/M8M4H1Y2T

98

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYyKH U €€
pOJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

https://m.eds00.ru/R9S5Y2Y7D

99

HcTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHUU COBPEMEHHBIX WHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/USL3A9HSKI

100

101

102

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKU U ec
POJib B pa3BUTHHU COBPEMCHHBIX NWHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT Uit

Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

https://m.edsoo.ru/A7TMS5S2P5M

https://m.edsoo.ru/I9P7L3WSR

https://m.edsoo.ru/G3YSW3Z0B




MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA OCHOBHOM
OBPA30OBATEJIbHON ITPOT'PAMMBI

10 KJIACC
Kox .
O RITG IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
e o0pa3oBaTeIbHON NPOrPaMMBbI CpeHero o01ero 0opa3oBaHus
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOYKA, IPSMAas, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIECACTBUA M3 HHUX IIPU PELICHUU
' reOMETPUYECKUX 3a]1a4
73 OnepupoBaTh NOHATHUAMU: MAPALIEIBHOCTh U NEPHEHAMKYISPHOCTh MPSAMBIX U
' IIJIOCKOCTEN
7.4 KnaccugunupoBaTh B3aMMHOE PacloI0kKEeHHUE NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE
OmnepupoBaTh MOHATUSAMM: JIBYTPAHHBIA Yroi, I'paHU JBYIPAaHHOIO YIJya, pedpo
7.5 JBYTPAHHOTI'O YIJIA, JIMHEHMHBIN yroJl ABYTPAHHOTO YIJIa, TPpajdyCHast Mepa JIBYIPAHHOTO
yria
76 OnepupoBaTb  NOHATUAMU:  MHOTOTPAHHUK,  BBIIYKIBIH W HEBBITYKJIBIN
) MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPaHHMKA, IPAaBUJIbHBI MHOTOTPAHHUK
779 PacriozHaBaTh  OCHOBHbIE  BMJIbI ~ MHOTOTPaHHUKOB  (IMpaMuja, Ipu3Ma,
' IPSIMOYTOJIbHBIN Mapajuienenunes, Kyo)
KnaccupunupoBaTb MHOTOTpaHHHMKH, BbIOMpas OCHOBAaHHS JUIS KiacCU(UKALMH
7.8 (BBIITYKJIbIE Y HEBBINYKJIbIE MHOTOI'PAaHHUKH, MPaBUIbHbIE MHOTOTPAHHUKH, IIPSIMbIE
Y HAKJIOHHbIE ITPU3MBbI, NTapasliesIenuIe bl)
7.9 OnepupoBarh NOHATHSIMH: CEKyIas INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBACHATh HPUHLMIIBI NOCTPOCHUSI CEUEHUM MHOIOIPaHHUKOB, HCHOJb3Ys METOJ
] CJIEJIOB
711 Crpouth ceueHuss MHOTOTPAaHHMKOB METOJIOM CIIEAOB, BBIMOJHATH (BBIHOCHBIE)
) TUIOCKUE YEPTEXKH U3 PUCYHKOB ITPOCTHIX 00bEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amauM Ha HaxoXJE€HHE TE€OMETPUYECKHX BEJIMYMH MO o0pasuam WiIx
QIrOpuTMaM, IMPUMEHSS W3BECTHbIE AaHAIUTUYECKHME METOJbl IMpH pelIeHUun
7.12 CTaHJApPTHBIX MATEMAaTHUYECKUX 3a/Jad Ha BBIYHMCIEHUE PACCTOSHUN MEXKIY IBYMs
TOYKaMH, OT TOUKH JI0 IPSIMOH, OT TOYKUIO IIOCKOCTH, MEXKAY CKPELIUBAIOLIIMUCS
IPSIMBIMU
Pemate 3amaun Ha HaxoXJE€HHE T€OMETPUYECKHX BEJIMYMH MO o0pasuam WiIx
QIrOpuTMaM, MPUMEHSSI W3BECTHbIE AaHAJIUTUYECKHME METOJbl IpH pelIeHUun
7.13 CTaHJApPTHBIX  MaTeMaTHYECKMX 3a7ad Ha  BBIUMCICHUE  YIJIOB  MEXKAY
CKPEILMBAIOIINMUCS IPSIMBIMHU, MEXAY MPSMOI U INIOCKOCTBIO, MEXKIY TJIOCKOCTSIMH,
JBYTPAHHBIX YTJIOB
Bbruucnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpHU3Ma,
7.14 nMpamMuia) ¢ IpuMeHeHneM (GopMyJl, BBIYUCIATH COOTHOLIEHUSI MEXY TIOMIAISIMHI
OBEpXHOCTEH, 00bEMaMHM 10JJOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATHUAMU: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb U IIJIOCKOCTH
' CUMMETPUH, IIEHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPBI
W3Bnekarb,  mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH  MHPOPMAILUIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypaX, MPEACTABICHHYIO Ha YepTexax H
PUCYHKAX
[IpumensTh reomerpuueckue (axkThl IS pEIIEHUs CTEePEOMETPUYECKUX 3ajad,
7.17 IIPEIIOJIAaratoIINX HECKOJIBKO 1IArOB PELIEHUS, €CIIN YCIOBHS IPUMEHEHUS 33JaHbl B

sIBHOU (hopme




[IpumensTH npocTeiime POrpaMMHbIE CpeacTBa u AIIEKTPOHHO-

7.18
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIIEHUN CTEPEOMETPUUECKHX 3a]1a
719 [IpyBoauTE NpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEH B INPUPOAE U KU3HH,
' pacrio3HaBaTh [IPOSIBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[TpuMeHATH NOTyUYEeHHbIE 3HAaHUSI Ha IPAKTUKE: aHAIM3UPOBATh PEAIbHbIE CUTYALIMH U
IIPUMEHSTh M3YyYCHHBIE MOHATHS B IPOLECCE IIOMCKA PEIIEHUS MaTeMaTHYeCKU
790 c(opMyIHpOBaHHONW NPOOIEMBl, MOAEIUPOBATh pEalbHbIE CUTYyallMM Ha fA3bIKE
' re€OMETPUH, UCCIIEI0BATh IOCTPOEHHBIE MOJEIH C UCIOIb30BAHUEM T'€OMETPUUECKUX
MOHATUI U TeopeM, amnmapara anreOpsl, pelmarb IPakKTHYeCKUe 3a/1a4ul, CBA3aHHBIE C
HAXO0XJIEHUEM IT'€OMETPUUYECKUX BETMYMH
11 KJIACC
Kon .
TDOBEDSEMOr IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
posep 00pa3oBaTeJIbLHOM NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJabTaTa
6 ['eomeTpust
OnepupoBarh  TMOHATHSAMH:  [HJIMHIpPUYECKass  IOBEPXHOCTh,  0Opasyromme
6.1 LWINHAPUYECKON MOBEPXHOCTH, LUIMHIP, KOHUUECKash OBEPXHOCTh, 00pa3yromue
KOHUYECKOW MOBEPXHOCTHU, KOHYC, c(pepruueckasi IOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MIUIUHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CIOCOOBI MTOJTYYCHHUS TEJl BPALICHUS
6.4 KraccudunupoBars B3aHMHOE pacIoioKeHUE cephl U MIIOCKOCTH
OnepupoBaTh MNOHATHSMM: IIAPOBOM CErMEHT, OCHOBaHHE CErMEHTAa, BBICOTA
6.5 CerMEHTa, I1apOBOH CIIOW, OCHOBaHME LIAPOBOIO CJIOS,, BBICOTA IIAPOBOIO CIIOS,
1apOBOW CEKTOP
6.6 Boruncnsate 00bEMBI U IIIOIIAN TOBEPXHOCTEHN TEJ BpAIlEHUs], TEOMETPUUECKUX Tel
) C IpUMEHEeHNeM HopMy
6.7 OnepupoBaTh MOHATUSAMHU: MHOTOI'PaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBIH OKOJIO
' cdepsl, chepa, BMCaHHAs] B MHOTOIPAHHUK WM TEJIO0 BPAIICHUS
6.8 BbruucasTh COOTHOIIEHUS MEXKY TUIOIIAAIMU TOBEPXHOCTEN M 00bEMaMH MTOT00HBIX
' Tell
6.9 N300paxkaTh u3yyaemble GUTypbl OT PYKH M C MPUMEHEHUEM MPOCTHIX YEPTEKHBIX
' WHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEHKH U3 PUCYHKOB MTPOCTHIX O0BEMHBIX QUTYP:
) BUJ] CBEPXY, COOKY, CHU3Y; CTPOUTh CEUCHHUs TeJl BPALICHHUs
W3BnekaTb,  MHTEPHPETHPOBATH M IpeoOpa3oBbIBaTh  HMHPOpPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, NMpeACTaBICHHYIO Ha yepTekax H
PUCYHKAxX
[IpumensaTh reoMeTpuueckue GaxkThl AT pElIeHHs CTEPeOMETPUYECKHX 3ajad,
6.12 MIPeIIoJIaratoIuX HECKOJIBKO IIAaroB PelIeHus, €ClIM YCIOBHS MPUMEHEHUS 3aJJaHbl B
SABHOH opme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINONMHATE OEMCTBUS CIIOKEHHS BEKTOPOB, BBIYMTAHMSI BEKTOPOB M YMHOXKCHHUS
) BEKTOpa Ha YHCI0, 00BACHATh, KAKUMHU CBOMCTBAMH OHU 00JIaJJal0OT
6.15 [TpumeHsTh NpaBUIIO Napajuiesenueia Ipy CI0KEHUH BEKTOPOB
OnepupoBath MOHATHIMHU: 1€KaPTOBBI KOOPJMHATHI B TPOCTPAHCTBE, BEKTOP, MOYJIb
6.16 BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXAY BEKTOpaMH,

CKaJIIPpHOC MPOM3BCACHUC BEKTOPOB, KOJIJIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI




Haxomuth cymMMy BEKTOpPOB W MpOM3BEIEHHWE BEKTOpAa Ha YHCIO, YIOJd MEXIYy

6.17 BEKTOpaMHM, CKaJsIpHOE TIPOM3BEJEHHUE, pacKiIaJgplBaTb BEKTOp IO ABYM
HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3ajaBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT
6.19 Pemate mpocreiimine TreoMeTpUYECKHME 3aJayd  HAa I[PUMEHEHHE BEKTOPHO-
) KOOPJAMHATHOI'O METOJA
Pemarp 3amaum Ha J0Ka3aTENbCTBO MATEMAaTHYECKMX OTHOIICHWH U HaXOXKICHHE
6.20 FeOMETPUUYECKUX BEJIIMYMH MO o0Opa3laM WM aJropuTMaMm, MPUMEHSS H3BECTHBIC
METO/Ibl IIPU PEUIEHUH CTAaHAAPTHBIX MAaTEMATUYECKUX 3a/1a4
621 [IpumensaTs IIpoCTENIINE [IpOrpaMMHBIE cpeacTaa u JJIEKTPOHHO-
) KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4
6.22 [IpuBOoauTE HpHUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE M JKU3HH,
' pacrno3HaBaTh IPOSIBIEHUE 3aKOHOB T'€OMETPUU B HCKYCCTBE
[IpuMeHsTH NOMy4YEeHHBIE 3HaHUS HA IPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE CUTYallUU U
MIPUMEHATh HM3YYEHHbIE IOHATHS B IPOLIECCE MOMCKA PEIICHUS MaTeMaTU4YeCKH
6.3 cOpMyIHpOBaHHOW TPOOIEMBI, MOIEITUPOBATH pPEATbHBIC CUTYallMH Ha S3BIKE

T€OMETPHUH, UCCIEA0BATh IOCTPOECHHBIE MOJEIHU € UCIIOIb30BAHUEM I'€OMETPUUYECKUX
MOHATUH U TEOpeM, ammapara anreOpbl, pemaTh IPaKTUIECKUEe 3a/1a4H, CBSI3aHHBIE C
HAaXO0KJICHUEM I€OMETPUYECKUX BEJIMYUH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUSA

7

I'eomerpus

7.1

OcHOBHBIE OHATHS cTepeoMeTpun. Touka, npsimast, INIOCKOCTh, pocTpaHcTBo. [Tonarue 06
AKCUOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIECTBHSI U3 HUX

7.2

B3anmHOe pacnonoxeHue NpsAMbIX B IIPOCTPAHCTBE: MEPECEKAIOUINECs, MapaJlICIbHBIE U
CKpeluBampIyecs npsMsie. llapamnenbHOCTh NPSAMBIX U IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJIbHbIe NMPSMBIE B IIPOCTPAHCTBE, NMAPAIICIIBHOCTh TPEX HPSMBIX, APAIICIBHOCTD
IPSIMOM M IUIOCKOCTH. YTJIBIC COHAIIPaBICHHBIMM CTOPOHAMM, YrOJI MEXIY IpPSIMBIMU B
npoctpaHcTBe. llapamienbHOCTh  IUIOCKOCTEW: IapajlIesIbHBIE IUIOCKOCTH, CBOWCTBA
napajyieNbHBIX TUIockocTel. Ilpocreiime mpocTpaHCTBEHHBIE (UTYPBI Ha IJIOCKOCTH:
TeTpa’ip, KyO, mapajuiesenune]], IOCTPOeHHe CeUEeHU I

7.3

[lepneHAKyISIpHOCTD NPSAMOM U INTIOCKOCTH: MEPIEHIUKYIISIPHBIE ITPSAMBIE B IPOCTPAHCTBE,
IIPSIMBIE MAPAJUIEIIbHBIEC U NIEPIEHANKYIISPHBIE K ITIOCKOCTH, IPU3HAK NEPIEHANKYIIPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpeMa O NpsSIMOM MNEepHEeHIUKYISIPHOM IUIOCKOCTU. YTIbl B
MIPOCTPAHCTBE: YIrOJ MEXKIY MPSAMOM M IJIOCKOCTBIO, BYIPaHHBIA YroOJI, JTUHEUHBIN yromi
JBYrpaHHOro yria. llepneHnukynsp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH J10 IUIOCKOCTH,
pacctosiHHEe OT TpsIMOM 70  IUIOCKOCTH, TMpPOEKUUs (Urypsl Ha  IJIOCKOCTb.
[lepneHaAUKYISIPHOCTh IJIOCKOCTEH: MPU3HAK NEPHEHAMKYISIPHOCTH ABYX IIJIOCKOCTEM.
Teopema 0 TpEX NepHeHaMKYIIpax

7.4

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIC
MHOI'OI'paHHHMKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yronpHas mnpusMa, IpaHd U
OCHOBaHUs IPU3MBI, IPsIMasi U HaKJIOHHAsI IPU3Mbl, O0KOBasi U MOJIHASI IOBEPXHOCTH IPU3MBI.
[Tapannenenunen, NOpsMOYrojibHBIM mMapaienenunen W ero cpoiicrsa. [lupamupa: n-
yrojipHasl MApaMua, TPAaHH W OCHOBAHWE MHPaMHUIbI, OOKOBAas W TIOJNHAS MOBEPXHOCTH
OUpaMU/bl, NpaBWIbHAasg M YyCEUEHHas NHpamMHuAd. OJEMEHTbl NPU3Mbl U HUPAMUJBIL.
[TpaBriIbHBIE MHOTOTPaHHUKHU: MTOHSITHE NTPaBUIBHOIO MHOTOTpaHHMKA, TPaBUJIbHAS TPU3Ma
U NpaBWIbHAs NMUPaMUIa, MpaBUIIbHAS TPEYroyibHas MUpaMHUIa M MPAaBUIBHBIN TeTpa’p,
ky0. [IpencraBienue o mpaBMWIbHBIX MHOTOTPaHHUKAX: OKTa3JIp, JOJAEKadAp U UKOCAYAPyTUE
CedeHust IpU3MbI U TMPAMHU/IBI

7.5

CI/IMMeTpI/IH B TIPOCTPAHCTBC: CHUMMETPUSA OTHOCUTCIBHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
DJIEeMEHTHI CUMMCTpPUU B ITUpaMUJiax, mapauiCJICnrurcaax, mpaBujJIbHbIX MHOT'OI'PAaHHUKAX

7.6

Borunicnenue 31eMeHTOB MHOTOIPAaHHUKOB: péOpa, auaroHanu, yriel. [lnomaas OokoBoii
MOBEPXHOCTU U IOJTHOW MOBEPXHOCTU MPAMOW IPU3MBI, IIIOIIAJb OCHOBAHMM, TEOpEMaA O
OOKOBOI MOBEPXHOCTH MPpSMON mpu3Mbl. [1momans 60KOBOI TOBEPXHOCTH U TTOBEPXHOCTH
NpaBUIBHON MUpaMU/IbI, TEOpEMa O IUIOIAAN yceu€HHoM nupamuibl. [lonsTre 06 00BEMe.
O0BEM UpamMuibl, IPU3MBI

7.7

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUJIOWAASIMH IOBEPXHOCTEH,
00BbEMaMU MOTOOHBIX TeI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJlePKAHMS

6

I'eomerpus

6.1

[Munuaapuueckas MOBEPXHOCTb, OOpa3ylollue IMIMHIPUYECKON IMOBEPXHOCTH, OCh
MWIMHIPUYECKON moBepxHOCcTH. [lunmHAp: oOcHOBaHWsS U OOKOBas TMOBEPXHOCTH,
00pa3syromas 1 0Ch, TUIONIAAh OOKOBOW U MOJTHOW MTOBEPXHOCTH

6.2

KoHnnueckasi MOBEpXHOCTh, OOpa3yrolIue KOHWYECKONW MOBEPXHOCTH, OChb W BEpIIMHA
KOHWYecKol moBepxHocTH. KoHyc: 0OCHOBaHWE W BepIMHA, 00pasyronias U OCh, TUIOMIAb




OOKOBOM ¥ TMOJTHOM MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yIoIIne 1 BHICOTA, OCHOBAHUS U
OOKOBasi MOBEPXHOCTh

Cdepa m map: meHtp, pamuyc, AUaMeTp, IUIOMIAJh MOBEPXHOCTH cdepbl. B3aumHoe

6.3
pacrosioskeHre cepbl U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, mioniaans cepsl
6.4 | HW300pakeHue Tes BpalleHHUs Ha IJIOCKOCTH. Pa3BépTKa mumHApa U KOHyca
6.5 KomOuHarmu e BpalieHus: 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OITUCAHHBIH OKOJIO Cephl,
' cdepa, BiMcaHHasi B MHOTOTPAaHHUK, WJIH TEJIO BpAIlEHUS
[Tonsitue 00 o00BEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 o00béMe
6.6 | TPAMOYTOJIBLHOTO MapajuieNnenunena u ciaeacTpus usz He€. O0bpEM HIMHAPA, KOHyca. O0BEM
1apa v miomaab chepsl
6.7 [TonoGuble Tema B mpocTpaHcTBe. COOTHOIIEHHUS MEXKIY IUIOIAASMU TTOBEPXHOCTEH,
’ 00BpEMaMU ITOTOOHBIX TEN
6.8 Cevenuss nwiMHApa (MApauieIbHO ¥ NEPIEHIUKYISIPHO OCH), CEUCHHS KOHyca
' (mapasiesibHOe OCHOBAHUIO U MIPOXOJISIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa
Bekrtop Ha muiockocT U B pocTtpaHcTBe. ClOKEHHE M BHIUUTAHWE BEKTOPOB. Y MHOKCHHE
6.9 | BEKTOpa Ha wuCIO. PaznoxxeHune BekTopa 1mo TpEM HEKOMIUTAHAPHBIM BekTopam. [IpaBmiio
' napajuienenunena. Pemenue 3amgad, CBA3aHHBIX C IPUMEHEHUEM IPAaBWI JIEUCTBUH C
BEKTOpPaMH
[IpssMoyronbHast cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauuaTel Bektopa. [Ipocreiime
6.10 | 33/@TM B KOOpIMHATAX. VYron mexay Bektopamu. CKalspHOE NMPOU3BEICHHE BEKTOPOB.

Beruucnenue yriioB Mex 1y NpsIMbIMU U IJIOCKOCTSMU. KoopiMHAaTHO-BEKTOPHBIN METO] IPU
pELIeHUH F€OMETPUUYECKUX 3a1a4




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOH ITPOI'PAMMBI CPEJHET'O OBLIETO
OBPA3OBAHUA

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM Pe3yJibTAaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpelHero 001ero 00pa3oBaHus

Brnanenne MeTtomamm OKa3aTeNbCTB, aNrOPUTMAMM pEIICHHS 3a7ad; yMEHHE
¢dbopMyIHpOBaTE W ONEPUPOBATH MOHATHSIMHU: OIpENEICHUE, aKCHOMa, Teopema,
CIIC/ICTBHE, CBOWMCTBO, NMPH3HAK, J0KA3aTEIbCTBO, PABHOCWIBHBIC (OPMYIHMPOBKH;
OPUMEHATh HX; YMEHHE (OpMyIUpoOBaTb OOpaTHOE M MPOTHUBOIOJIOKHOE
YTBEpXK/IECHHE, TNPHUBOANUTH IPHUMEPHl ¥ KOHTPIPHUMEPHI, HCIOIb30BATh METOJ
MaTeMaTHYeCKON MHIYKIIMH; TPOBOJAMUTH JIOKa3aTeIbHBIE PACCYKACHUS IPH PELICHUN
3a7a4, OLIEHUBATH JIOTHYECKYIO NMPAaBUIBHOCTh PACCYKACHUI; YMEHHE OIEepUpOBaTh
MOHATUSIMHU: MHO>KECTBO, MOJMHOXECTBO, OMNEpPAIlMM HAaJ] MHOXECTBAMH;, YMECHHE
UCTIONIB30BATh TEOPETHKO-MHOXXECTBEHHBI —ammapaT Ul OIHCaHUS PEAbHBIX
MIPOIIECCOB W SIBIICHUA W MpPU PELICHWH 3aj]ad, B TOM YHUCIE U3 JPYruX y4eOHBIX
IPEAMETOB; YMEHHUE ONEPUPOBATh MOHATUSAMHE: Tpad, CBSI3HBIA rpad, 1epeBo, LUK,
rpad Ha IIOCKOCTH; YMEHUE 331aBaTh U OMKCHIBATH Tpadbl pa3IMIHBIMHU CIIOCOOAMU;
UCIIOJIL30BaTh rpadbl IPH PELICHUH 33a4

YMeHue onepupoBaTh MOHATUAMU: HATYpajlbHOE YMCIO, I€JI0€ YHUCIO0, CTENEHb C
LEeNbIM [0Ka3aTelIeM, KOPEHb HATypajlbHOW CTENEHU, CTENEHb C PALMOHAIbHBIM
IoKa3aTejeM, CTeleHb C JAeHCTBUTENbHBIM IOKa3aTeneM, JIorapudm uucia, CUHYC,
KOCHHYC U TaHI'€HC NPOU3BOJIBHOIO YMCIA, OCTATOK MO MOIYJII0, PALlMOHAIBHOE
YHCII0, UPPALMOHATIBHOE YMCII0, MHOXKECTBA HATYypPAJIbHBIX, LIEJbIX, PALMOHAIbHBIX,
JEHCTBUTENBHBIX YHCEN; YMEHHUE HCII0JIb30BaTh MPU3HAKH JAETUMOCTH, HAUMEHbIINN
001K NenuTens U HauMeHblee olliee KpaTHoe, alroput™ EBkinzia npu pemeHuu
3aJ1a4; 3HAKOMCTBO C Pa3JU4HbIMHU MMO3ULUOHHBIMU CUCTEMaMU CUUCJICHUS; YMEHUE
BBINOJIHATH BBIYMCIICHUE 3HAYCHUN M IpeoOpa30BaHMs BBIPAKEHUH CO CTENEHSAMH U
jJorapu@mamu, mnpeoOpa3oBaHHs APOOHO-PALMOHATIBHBIX BBIPAXKEHUH; yMEHUE
ONEpPUPOBATh TMOHATHSAMU: TIOCIEOBATEIBHOCTh, apU(MeTHdecKas Mporpeccus,
reoMeTpuyeckas  mporpeccusi, OECKOHEYHO  yObIBaloIllas  TreoMeTpudecKas
IIporpeccusl; yMEHHUE 3aJaBaTh IOCJIENOBATEIBHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYppPEHTHBIX (OPMYN; YMEHHE ONEepUPOBATH MOHITUSIMM: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUJICKCHBIE YHCIA, MOJYJIb M apryMEeHT KOMIUIEKCHOTO YHCIa,
¢dopma 3amMcH KOMIUIEKCHBIX YHCeNl (reoMeTpuyeckas, TPUTOHOMETpHUYEecKas |
anredpanydeckas); yMeTb IPOU3BOANUTH apu(pMeTHUECKUE NEUCTBUS C KOMIUIEKCHBIMU
YHCIaMU; IPUBOIUTH NMPUMEPHI UCIIOIB30BaHUS KOMITJIEKCHBIX YHCEI; OTEPUPOBATh
MOHATUSIMM: MaTpula 2X2 u 3x3, onpenenuTenb MaTpUIlbl, TEOMETPUUECKUIM CMBICT
OIIpEACIIUTEIS

YMeHnue  onepupoBaTh  IMOHATHSAMHU:  pallMOHANbHBIE,  MpPpalMOHAJIbHBIE,
MOoKa3areabHble, CTETIEHHBIE, JorapudmMuyeckrue, TPUrOHOMETPUYECKUE YPaBHEHUS 1
HEPABEHCTBA, HUX CHUCTEMBl, YMEHHUE OIEpPUpPOBaTh IOHATUSAMHU: TOXKAECTBO,
TOXKJIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMAa ypaBHEHUHN U
HEPABEHCTB, PaBHOCWJIBHOCTb YPaBHEHHM, HEPABEHCTB M CHUCTEM; YMEHHE PEIATh
yYpaBHEHHUsI, HEPABEHCTBA M CHCTEMBbI C TOMOIIbIO PA3IUYHBIX MPUEMOB; pelIaTh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C MApaMETPOM; IPUMEHATh YpPaBHEHUS,
HEpPAaBEHCTBA, MX CHCTEMBbI Ui pEUIeHHs] MaTeMaTHMUeCKUX 3aJad U 3aJad U3
pa3nuyHbIX 0071acTeil HAYKH U PeabHOM KU3HU

YMeHue onepupoBaTh MOHATUAMU: (DPYHKIMS, YETHOCTh (DYHKIMH, MEPUOAMYHOCTH
(GyHKIIMM, OrpaHMYEHHOCTh (PYHKLHMH, MOHOTOHHOCTHh (DYHKIHH, 3KCTpEMYM
¢byHkuuu, HauOonblllee W HAUMEHbIIEe 3HAYeHHS (QYHKIUM Ha TNPOMEXKYTKE,
HenmpepblBHasi (QYHKIUS, acUMNTOTHl rpaduka (yHKIMH, nepBas M BTopas




npou3BogHAsS (PYHKIIUU, TEOMETPUUYECKHH W (PU3MUECKHH CMBICI TPOU3BOIHOM,
nepBooOpasHasi, ONpeneNEHHbI UHTETpall; YMEHUE HAaXOAUTh aCUMITOTHI Tpaduka
(GYHKIIUM; YMEHHE BBIUUCIATH MPOU3BOJIHBIE CYMMBbI, IPOU3BEEHUS, YACTHOIO U
KOMIO3ULUHN (YHKIMNA, HAXOAUTh ypaBHEHHE KacaTelbHOW K Trpaduky (QYyHKIUH;
yYMEHHE HAXOJIUTh MPOU3BOJHBIC 3IEMEHTAPHBIX (YHKIIHMI, YMEHUE HCIOJIb30BaTh
MIPOU3BOIHYIO /ISl UCCIIEOBAaHUS (DYHKIIHMIA, HAXOAUTh HAaUOONbIINE U HAUMEHBIINE
3HaueHUs! (PYHKUUN; CTpOUTh TpaduKU MHOTOUWIEHOB C HMCIIOJNb30BAaHUEM allapara
MaTEMaTHYECKOI0 AaHAJIN3a; IPUMEHSATh IPOU3BOIHYIO JUISl HAXOXKACHUS HAMIy4LIero
pelleHrs B MPUKIAJAHBIX, B TOM YHUCII€ COLUATbHO-IKOHOMUUYECKUX U (PU3NYECKUX
3aJjauax; HaXOAUTh IJIOMATN U 00BbEMBI (PUTYp C IMOMOIIBIO WHTETpaja; MPUBOAUTH
IpUMepbl MaTeMaTHYEeCKOr0 MOJETUPOBAaHUSA C MOMOIIBI U depeHIInaTbHBIX
YpaBHEHUH

YMeHue onepupoBaTh MOHATUAMHU: rpaduk ¢GyHKIMM, oOpaTHas QYHKIHA,
KOMITO3MIUS (QYHKIMH, THHEIHAS QYHKIMA, KBapaTHUHast QyHKIUS, palliOHATbHAS
¢byHkuus, creneHHas (QYHKUWSA, TPUTOHOMETpUYeckne (yHKIUH, oOpaTHbIe
TPUTOHOMETpHYECKHE (YHKIMHU, TOKa3aTelbHas M Jorapupmuueckas (yHKIUH,
YMEHHE CTPOUTh TpaduKu W3ydeHHBIX (YHKIHMHA, BBITOJHATH MPEoOpa3oBaHUs
rpagukoB (YHKIUH, WCIONB30BaTh TpaQuKH Ui H3YYCHHS IPOIECCOB U
3aBUCHMOCTEH, NMpPU PELICHUH 3ajad U3 APYrHX Y4YeOHBIX NPEJAMETOB U 3aaady W3
peambHON JKM3HHU; BBIpaXKaTh (OpMyJamMH 3aBUCUMOCTH MEXKIy BEIHYHHAMU;
UCIIOJIb30BAaTh CBOMCTBA U Tpaduku (QYHKIMH JUIs PEIIeHNs] ypaBHEHUH, HEPaBEHCTB
U 3a]ad C Iapamerpamu; n300paxaTh Ha KOOPAWHATHOW IIOCKOCTH MHOXKECTBA
pelIeHuil ypaBHEHU, HEPABEHCTB U X CUCTEM

YMeHue penatb TEKCTOBbIE 3a/1a4l Pa3HbIX TUIOB (B TOM YMCIIE HA IPOLIEHTHI, A0JIU
U 4acTu, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U YCIYI, HaJOTrH, 3a/Ja4d W3
00J1aCTH yNpaBJIeHUs JUUYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABIIATH BBIPAXKEHUS,
YpaBHEHHUsI, HEPaBEHCTBA U MX CHCTEMbl 110 YCIOBUIO 3aJaud, MCCIEA0BaTh
MIOJly4YEeHHOE peIlIeHHEe W OLIEHUBAaTh IPABJONOJ0OHOCTh pPE3Y/IbTAaTOB; YMEHUE
MOJIETMPOBATh PEAJIbHBIE CUTYallMM Ha SI3bIKE MAaTEMAaTUKH; COCTABIISATh BBIPAKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M HUX CHUCTEMBI IO YCIOBHIO 3aJaud, MHCCIEN0BATh
MIOCTPOCHHBIE MOJIETM C MCIIOJNb30BAaHUEM amnmnapara ajareOpbl, HHTEPIPETHPOBATh
IIOJIYYEHHBIN pE3yJIbTaT

YMeHue onepupoBaTh NOHATHAME: CpeHee apuPMeTHuIecKoe, MeuaHa, HanbobIiee
Y HanMEHbIIIee 3HAUYEHHUS, pa3Max, IUCIIEePCHsl, CTaHIapTHOE OTKJIOHEHHUE YHUCIIOBOTO
Habopa; yMEeHHE U3BIIeKaTh, HHTEPIPETUPOBATh HH(POPMAIIUIO, MIPEICTABICHHYIO B
Ta0auIax, Ha JUarpammax, rpadukax, OTpaXkarollyro CBOMCTBA peaJbHbIX MPOIIECCOB
U SIBJICHUI; TPENCTaBIsATh HH(OpPMALMIO C TMOMOINBID TaONIWIl W JUarpamm;
HCCICA0BAaTh CTATUCTUYCCKHUEC JAHHBIC, B TOM YUCJIC C IIPUMCHCHUEM rpa(bnqecxnx
METOJIOB ¥ DJIIEKTPOHHBIX CPEACTB; TpapUuecku HCCIEA0BaTh COBMECTHBIE
HaOJII0JIEHNUS C TTOMOIIBIO TMarpaMM PacCeHBaHUs U JTMHEHHOMN perpeccun

YMeHue omnepupoBaTh MOHSATHSMH: CIIy4alHBIM ONBIT M CllydallHOE€ COOBITHE,
BEPOSTHOCTh  CIYyYalHOTO COOBITHSA; YMEHHE BBIYMCIATH BEPOSTHOCTH C
UCIOJIb30BaHUEM TIpaUUECKUX METOJO0B; NPUMEHATh (OPMYINBI CIOKEHHUS U
YMHOKEHUSI BEPOSTHOCTEH, (HOpMyiy MOJHOM BeposTHOCTH, (opmyny bepuysim,
KOMOMHATOpHbIE (aKThl U (POPMYIIBI; OLIEHUBATH BEPOSITHOCTH PEaTbHBIX COOBITHI;
YMEHHE OINEpUpOBaTh MOHATHAMM: ClIy4yallHas BEIWYMHA, paCIpElEIICHUE
BEPOATHOCTEH, MaTeMaTUYECKOE OKUJaHHUe, TUCTIEPCHUS U CTaHJApPTHOE OTKJIOHEHUE
cllyyailHOM BeJIMYUHBI, (YHKIHMU paclpelieleHnuss U IJIOTHOCTH PaBHOMEPHOTO,
MIO0KA3aTeJIbHOIO U HOPMAJIBHOIO PACHpPENENICHH; YMEHHE UCIOJIb30BaTh CBOMCTBA
U3YYEHHBIX pacHpeleeHUH JUIsl pelIeHMsl 3a7a4; 3HAKOMCTBO C MOHSTHSIMM: 3aKOH
OO0JIBIINX YUCEII, METObI BELIOOPOUHBIX UCCIIEIOBAHUI; YMEHHE TPUBOIUTH IPUMEPDI
NPOSIBJICHUSI 3aKOHA OOJNBIIMX YHMCENT B NPHUPOIHBIX U OOLIECTBEHHBIX SBICHMSIX;
YMEHHE OIEepUpOBaTh MOHSTHUSIMM: COYETaHHE, MEPECTAaHOBKA, YUCIIO COYETaHH,




YHUCJIO NTePECTaHOBOK; OMHOM HBI0TOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (haKThI
" pacCyXKACHUA JIs1 PCIICHUA 3a/lda4; OLICHUBATL BCPOATHOCTU PCAJIbHBIX CO6LITHﬁ;
COCTABIISITh BEPOSITHOCTHYIO MOJICITh U MHTEPIPETHPOBATH TIOJTYICHHBIA PE3yJIbTaT

10

11

YMeHue onepupoBaTh NOHATUSAMHU: TOYKA, NIpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyd, BEJIMYMHA YIJIA, IJIOCKUN YroJI, IBYIPAHHBINA YroJI, TPEXTPAaHHBIN Yrod,
CKPEILMBAIOIINECS MPsMBIC, NMAapAUIEIbHOCTh M NEPHEHAMKYIAPHOCTh IPSIMBIX H
IJIOCKOCTEM, Yrojl MEXAY IPSMBIMH, Yrojl MEXAy HPsMON U IUIOCKOCTBIO, YIOJI
MEXNY IUIOCKOCTSIMH, PAacCTOSHHME OT TOYKH N0 IUIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSMM; YMEHHUE HCIIONIb30BaTh IPU PELICHUU
3aJa4 U3y4yeHHbIE (DAKTHI M TEOpPEMbl INIAHUMETPUU; YMEHHUE OLICHMBATH Pa3Mepbl
O00BEKTOB OKPY)KAIOLIETO MHUPA; CTPOUTh MATEMaTHYECKHUE MOJICIU C TOMOIIBIO
TF€OMETPUUYECKUX IOHATUN W BEIUYMH, PELIATh CBSA3AHHBIC C HUMM IPAKTUYECKUE
3a/1a41

YMeHue onepupoBaTh HOHATUAMM: IUIOmIaAb  GUTYpbl, 00BEM  GUrypHI,
MHOTOTPAaHHHK, TPAaBWIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHHUKA, KYO,
napajuiefienunes, npusma, nupamuja, Gurypa u moBepXHOCTh BpAIICHUS, [HIUHID,
KOHYC, map, cdepa, miomans chepbl, IUIOMaIb TOBEPXHOCTH MAPAMUIBI, TIPU3MBI,
KOHyca, HUIUHApPA, 00BEM Kyba, MPSMOYTOJIbHOTO Mapajielenurnena, TUpaMubl,
IPU3MBbl, HWIMHJIpA, KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUsS KOHyca U
UMAJMHApPA, MapajuiebHbIE OCH WJIA OCHOBAaHHIO, CEUYEHHUE IIapa, IUIOCKOCTb,
Kacatomasicsi cepsl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE MHOTOTPAHHUKA,
M300pakaTh MHOTOTPaHHUKHU, GUTYPHI U TOBEPXHOCTU BPAILIEHUS, X CEUCHUS, B TOM
Ylyclie C IIOMOIIBI0 JJIEKTPOHHBIX CPEACTB; YMEHHE MPUMEHSTh CBOMCTBA
reOMETPUUYECKUX (PUTYP, CAMOCTOSATEIHHO (POPMYIUPOBATH ONPEACICHUS U3ydaeMbIX
¢buryp, BBIIBUTATh THIIOTE3Bl O CBOMCTBAaX M NMPU3HAKAX T€OMETPUYECKHX (QUTYP,
00OCHOBBIBATh WJIM OMPOBEPTaTh UX; YMEHHUE NMPOBOIUTH KIaccHuPUKaIuio GUryp mo
Pa3IMYHBIM PU3HAKAM, BHIIIOJIHATH HEOOXOMMBIE JJOMTOJTHUTEIBHBIE IIOCTPOCHUS

YMeHue omnepupoBaTh MOHATUSMU: JIBHJKEHHE B IIPOCTPAHCTBE, IapaljiesIbHbII
NEPEHOC, CUMMETPHs Ha IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, NMpeodpazoBaHUe
1o100us1, Mo1I00HbBIE (PUTYpHI; YMEHHE paclio3HaBaTh paBHbIE U MOJ00HBIE (GUTYPHI, B
TOM YHUCJIE B IPHUPOJE, UCKYCCTBE, APXUTEKTYPE; MCIIONIB30BaTh I'€OMETPUUYECKUE
OTHOIICHUS MNpPHU PEIIEHUHU 33a7ay; HaXOAUTb I'€OMETpPUYECKHE BEIMYUHBI (JJIUHA,
yroJ, miomaas, 00bEM) IpU PELIeHnH 3ajad U3 APYruX y4eOHBIX MPEIMETOB U U3
peaIbHOM JKU3HU; YMEHHUE BBIUUCISTH I'€OMETPUUECKHUE BEIMYUHBI (IJIMHA, YroJl,
iomazab, 00bEM, IUIONAJb MOBEPXHOCTH), HUCIONb3YsS H3y4eHHblEe (HOpMYIbl U
METO/Ibl, B TOM YHCIIE: IIJIOLIa](b TOBEPXHOCTU MUPaMU/IbL, TPU3MBI, KOHYCA, LIMJIMH/IPA,
wiomans chepbl; 00bEM KyOa, MPSAMOYTOJBHOIO Mapajiesenunena, MUpaMuibl,
MIPU3MBI, HWINHAPA, KOHYCa, I11apa; yMEHHE HaXOIUTh OTHOIIEHUE 00BEMOB MOT00HBIX

duryp
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YMeHue onepupoBarh IMOHATUAMH: IPSIMOYIOJbHAas CHUCTEMa KOOPAMHAT, BEKTOD,
KOOPJMHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA
Ha YHCIIO, pa3jiokKEeHHe BEKTopa Mo 0a3ucy, CKaIsipHOE MPOM3BEIECHUE, BEKTOPHOE
MIPOU3BEJICHNE, YrOoJI MEXKIy BEKTOPAMHM; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U
KOOPAMHATHBIN METO/ [T pelIeHUs] TeOMETPHUECKUX 3a/1a4 M 33/1a4 APYTHX YUEeOHBIX
MIPEAMETOB

YMenue BbIOMpaTh MNOAXOASAIIMKA METOA JUIsl pElIeHUs 3aJayd; [OHUMaHUue
3HaYMMOCTH MaT€MaTHKH B M3YYEHUHU NPHPOJTHBIX U OOLIECTBEHHBIX MPOIIECCOB U
SIBJICHUH; YMEHHE Paclo3HaBaTh IPOSIBICHUE 3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE,
YMEHUE NPUBOJUTH IPUMEPBl MATEMATUYECKUX OTKPBITUH POCCUMCKONM U MUPOBOM
MaTeMaTHYeCKOW HayKH
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MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yucia v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEell
10 Parnmonanbubie ynciaa. OOBIKHOBEHHBIE U JECATHYHBIC APOOH, MPOLEHTHI, OECKOHEUHBIE
) NepPUOANYECKHE JPOooH
13 Apudmernaeckuit KOpeHb HaTypajdbHOH crerneHu. JleWcTBusS C  apupMeTHUYECKHUMHU
KOPHSIMU HAaTypaJIbHOM CTENEHU
14 Crenenp ¢ nensiM nokaszatenieM. CTeNeHb € palMOHAJIBHBIM IoKazareiaeMm. CBoiicTBa
CTETEeHH
15 CuHyc, KOCHHYC U TaHT€HC YHMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YKCJIOBOTO apryMeHTa
1.6 Jlorapudm umcna. /lecATHYHbIC U HATYpPAIbHBIE JOTapUPMBbI
JeiictButensupie yncina. ApudMeTHdecKue Omnepanuud ¢ JACUCTBUTEIbHBIMU UYHCIAMH.
1.7 [Ipubnuxénnble BHIYMCICHUS, MpaBWIa OKPYIJICHUS, NPUKUAKA U OLIEHKA pe3yibTara
BBIYHCIICHUI
1.8 [IpeoOpaszoBanue BhIpaKEeHUN
1.9 KommuiekcHbie yncna
2 YpaBHEeHUs 1 HEPABEHCTBA
2.1 L{enbie u IpOOHO-paIMOHATBHBIC YPAaBHEHUS
2.2 HppauroHanbHble ypaBHEHHS
2.3 Tpuronomerpuueckue ypaBHEHHS
24 [Toxa3zaTenpHBIC U JOTaApUPMUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-palIOHATIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazatenpHbIe U TOTapu(PMHUUIECKUE HEPABEHCTBRA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cucTemsl JIMHEWHBIX ypaBHEHUN. OnpenenuTennb MaTpULIbl
3 OyHKIHMH U TpaduKu
31 OyHK1Ms, criocoosl 3ananus GyHkuu. ['padux pyHkuu. BzanmMuo obpatHblie GyHKIMH.
' Uérnble u Heu€THbIE QpyHKIMU. [leprnoanueckue GpyHKINUN
Ob6nacTp onpeseneHus U MHOKecTBO 3HaueHul ¢yHkiuu. Hymn ¢yakmuu. [IpomexyTku
3.2 3HAKOIMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIIUU. MaKCUMyMbl 1 MUHUMYMBI
¢dbyukun. Hanbomnbiiee 1 HauMeHbIlee 3Ha4eHne QYHKIIMU Ha IPOMEKYTKE
33 Crenennas (GyHKIUS C HaTypaldbHBIM M IENbIM MOKazareneMm. E€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKu
3.5 [TokazaTenpHas u torapudmudeckas GyHKIINU, HX CBOWCTBA U TpauKu
36 Touku pa3psiBa. AcuMnToTh rpadukoB GyHKINA. CBOMCTBA (HYHKIIHNA, HETIPEPHIBHBIX Ha
OTpe3Ke
3.7 [TocnenoBaTreabHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATEIbHOCTEN
3.8 Apudmernueckasi 1 reomeTpuyeckas nmporpeccuu. opmyna ciI0XKHbIX TPOIIEHTOB
4 Hayana maremaTr4eckoro aHainmsa




4.1 [TpousBoanas Gyukmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (PYHKITUH
49 [IpumeneHnne mpou3BOAHON K UCCIEAOBAHUIO (DYHKIIMH HA MOHOTOHHOCTh Ml SKCTPEMYMBI.
' Haxoxaenrne HanOobIIero 1 HAMMEHbINET0 3HaYCHHs QYHKIIMH HA OTPE3Ke
4.3 ITepBooOpa3znas. UaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoOecTBO, onepanuu Haj MHOX)ecTBaMu. [{uarpammebl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbI€ ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BPAIEHUS
7.5 KoopauHatsl 1 BEKTOPBI
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