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INOACHUTEJIbBHASA 3AIIMCKA

['eomeTpus sABisgeTcs OJHMM U3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHMs, TaKk KaK OO0ECIEYMBAET BO3MOYKHOCTh H3YYEHMs IJUCLHMIUIMH €CTECTBEHHO-
HAay4YHOM HANpPABJIEHHOCTH W IPEAMETOB T'yMaHUTapHOro mukia. [lockonbky Jormdeckoe
MBIIUICHHE, (POpMHUpyeMOe MPU M3YYCHUHU OOYYAIOUIMMHCS MOHATUWHBIX OCHOB T'€OMETpPHH,
IIPU J10KA3aTEJIbCTBE TEOPEM M IOCTPOCHUM LIENOYKH JIOTUHYECKUX YTBEPKIACHUN NIPU PELICHUN
r€OMETPUYECKUX 3a7a4, YMEHHME BBIIBUIaTbh M ONPOBEPrarb I'MIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl IIPU PELICHUM 337a4 €CTECTBEHHO-HAyYHOTO IUKJIA, B YACTHOCTH (PU3UYECKUX
3a1ad.

[lenp ocBoeHus mporpammel yueOHOro Kypca «['eomerpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE WHJMBUIYAJbHBIX CIIOCOOHOCTEH OOYy4aroUIMXCs NpU HM3YyYEHUH TEOMETPHUM, Kak
cocTaBJIsifOLIEH mpeameTHoW obnactu «MaTemaTuka M MHPOpMaTHKa» uepe3 oOecredyeHue
BO3MOXKHOCTH NMPUOOPETEHUSI U MCIONb30BaHUs 0oJiee IITyOOKHMX T€OMETpPUUYECKUX 3HaHUM U
JNEUCTBUMN, CHEU(PUUHBIX T€OMETPUH, U HEOOXOIUMBIX UIsl YCHEIIHOTO MPOQECCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHUKH.

[TpuopuTeTHBIMH 337jauaMu Kypca T€OMETPUHN Ha YTiayO0lIEHHOM YpOBHE, PACIUIUPSIIOIIUMU
U YCWJIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

paclIMpeHre MPEACTABIEHUA O TEOMETPUM KakK YacTH MHUPOBOM KYJIbTYpbl M
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINM MUPOM;

dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak O BaKHEUIIUX
MaTeMaTHYECKUX MOJENAX, IIO3BOJIIOIIMX ONMCHIBATH M U3y4yaThb pasHbIC SBJICHUSA
OKpY’KaroIlero Myupa, 3HaHHe MOHATHIHOrO anmnapara no paszaeny «CrepeoMeTpusd» yuyeOHOro
Kypca r€OMETPUH;

(dbopMHpOBaHKWE YMEHUS BJIaJE€Th OCHOBHBIMM MOHSATHUAMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMHU CBOMICTBaMH, 3HaHHE Te€OpeM, (GOpPMYJ U YMEHUE UX MPUMEHSTb, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3aay;

dbopMUpOBaHHE YMEHHMsI paclo3HaBaThb Ha 4YEpPTEKaX, MOJCNIAX U B pEalbHOM MHpE
MHOTOTPAaHHHKH U TeJa BPALlEHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJEIH;

dbopMHpoBaHHEe  TMOHUMAHHUA  BO3MOXKHOCTM  AKCHOMATHUYECKOrO0  TMOCTPOECHUS
MaTeMaTHYeCKUX Teopuil, (OpMUPOBAHKE MOHUMAHMS POJIM AKCMOMATUKHU MPU MPOBEIECHUU
paccyXIcHuM;

dbopMHUpOBaHUE yMEHUS BIAAETh METOJAMU JOKA3aTeNbCTB W AJITOPUTMOB pEHICHUS,
YMEHHSI HUX T[PUMEHATh, NPOBOJAWTH JOKA3aTEIbHBIE PACCYKIECHUS B XOAEC PELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJad C MPAKTUYECKUM cojAepKaHueM, (OpMHUpPOBAHUE
OpEJICTaBICHUS O HEOOXOJUMOCTH JOKa3aTeNbCTB TMpU OOOCHOBAaHMU MAaTEMaTHYECKUX
YTBEPKIAECHUN U POJIM AKCHOMATHUKHU B IPOBENECHUU AEAYKTUBHBIX PACCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHWE MWHTEUIEKTYAJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH
oOy4aromuxcsi, MO3HABAaTEIbHON AKTUBHOCTH, HCCIIEIOBATENbCKUX YMEHUN, KPUTHYHOCTU
MBIIUIEHUS, UHTEPECA K U3YUEHUIO T€OMETPHUH;



dbopmupoBaHre (QPYHKIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHOW TIE€OMETPUU: YMEHHUS
pacro3HaBaTh MPOSIBICHUS TE€OMETPUYECKHX TMOHSATHI, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX KU3HEHHBIX CUTYalUSIX U MPU U3YYCHUU APYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEN M 3aKOHOMEPHOCTEM, MOJECIMPOBAHUS PEANBHBIX CUTyallud, HCCIEIOBaHUS
MIOCTPOCHHBIX MOJENEN, MHTEPIIPETALIMHN MTOTYUYECHHBIX PE3YIIHTATOB.

OCHOBHBIMH COJIepKATEIIbHBIMUA JIMHUAMHU Yy4yeOHoro kypca «['eomerpus» B 10-11
Kjaccax ABILIOTCS: «lIpsAMble M IIIIOCKOCTM B IPOCTPAHCTBE», «MHOrorpaHHUKW», «Tema
BpalleHUs», «BEKTOphI U KOOPJMHATHI B MPOCTPAHCTBEY, «JIBUXKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH MOHSATUIMU,
pereBaHTHBIMU T€OMETPUH Ha YriTyOonéHHOM ypoBHe oOyuenus B 10—11 kinaccax, OTHOCUTCS KO
BCEM COJIEpKaTENbHBIM JIMHUSAM Y4eOHOro Kypca, a (opMHpOBaHHE JOTHYECKHUX YMEHUU
pacnpenenserca HE TOJBKO MO COAEpP’KATEIbHBIM JIMHUAM, HO W 1O rojaM oOy4eHHs.
CopepxaHue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yjbTaTaM  OCBOEHUS
®denepanbHOM paboyeil mporpamMMebl, pacpeaeIEHHBIM 0 ToJaM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIIPOCaM OO0ydYaroluecs
oOpamjayiich HEOJHOKPATHO. DTO IMO3BOJSET OPraHMW30BaTh OBJIAJICHHE T'€OMETPUYECKUMU
NOHATUSMUA M HaBbIKAMHU MOCJEAOBATEIbHO W IOCTYHaTeNIbHO, C COOJIOACHUEM MpUHIUIA
IPEEMCTBEHHOCTH, a HOBBIE 3HaHUS BKIIOYaTh B OOLIYI0 CHUCTEMY TIE€OMETPUUYECKUX
IpeICTaBICHUN 00yUaroluXcsl, paclupss U yriyomuss e€, o0pa3ysl IpOUYHbIE MHOKECTBEHHBIE
CBA3U.

[lepexo K M3y4EeHUIO TEOMETPUHN Ha YIIyOIEHHOM YPOBHE MO3BOJISAET:

co3nath ycioBus i auddepeHunanu  oO0ydeHus, MOCTPOCHUS] WHAMBUIYATbHBIX
o0pa3oBaTeNbHbIX MporpamMM, OOECNeYuTh YIIyOnEHHOE W3yYeHHWE TEeOMETPUU  Kak
COCTaBJISIONIEH yueOHOTo peaMera «MaTtemaTrukay;

MOJATOTOBUTH O0YYarOLIMXCS K MPOJIOJKEHUIO U3YyYEHUs MaTEMaTUKH C YYETOM BbIOOpa
Oynymieit npodeccuu, obecreurBasi MPEEMCTBEHHOCTh MEXY OOIIMM U MpodecCuoHaIbHbIM
00pa3oBaHUEM.

Ha usyuenue yueOHoro kypca «l'eomeTpus» Ha yriayOn€HHOM ypoBHEe oTBojauTcs 204
yaca: B 10 kiacce — 102 yaca (3 gaca B Hegento), B 11 knacce — 102 yaca (3 yaca B HeZlelo).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUS cTepeoMeTpur. Touka, mpsimasi, INIOCKOCTh, MPoCcTpaHcTBO. [loHaTHE
00 aKCMOMATHUYECKOM TMOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUM M CIEJCTBUS U3
HUX.

B3anmHOe pacnosiokeHne NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, NTapaUICIIbHbIE U
CKpemuBaromuecs npsaMele. [Ipu3Hakn ckpenmBaronmxcs npsaMbix. [lapamiensHOCTh IpAMBIX
Y IUIOCKOCTEW B MIPOCTPAHCTBE: MapajlIesIbHbIE MIPSMBIE B IIPOCTPAHCTBE, IAPAJLIEIIBHOCTD TPEX
IPSAMBIX, IAPaUICIbBHOCTh IPSAMOM M IUIOCKOCTH. IlapasuienibHOe UM LEHTpalbHOE
IpOEKTUpOBaHKE, N300paxkeHue ¢puryp. OCHOBHBIE CBOMCTBA MAapaIEIbHOIO IPOEKTUPOBAHHUSL.
N3o6paxkenne Guryp B napajjieIbHONW MPOEKLIUH. YTIIbI C COHAMPABIEHHBIMU CTOPOHAMHU, YTOJI
MEXKy NMPAMBIMH B MPOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEN: MAPAIIIENbHBIE IIOCKOCTH,
CBOMCTBa mapajuleNbHBIX IJIocKocTed. IIpocreiiine npocTpaHCTBEHHBbIE (QUIYphl Ha
IIJIOCKOCTU: TETPAdp, MapaJlIeICHuUIIe]l, IOCTPOCHUE CCUECHUN.

[leprieHIUKYJISIPHOCTh NPSAMOW M IUIOCKOCTH: NEPHEHAUKYJISPHBIE IPAMBIE B
IIPOCTPAHCTBE, IMPSAMBIC MAPAJUIENbHBIE M NEPHEHAUKYJSAPHBIE K IUIOCKOCTH, HPHU3HAK
NEPIEHINKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TeOpemMa O NPsSIMOM NEpPHEHIUKYJIAPHOU
IJI0CKOCTH. OpPTOroHaJIbHOE MPOEKTUpOBaHKE. [IepreHIuKyIsp U HAKJIOHHBIE: PACCTOSIHUE OT
TOUYKH J10 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 MIOCKOCTH, IPOEKIUs (PUTYpBI HA TIIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IIJIOCKOCTEW: TPU3HAK TMEPIEHAMKYJISIPHOCTH JBYX IIJIOCKOCTEH.
Teopema o Tp€X NMepHeHIUKYISIpax.

Yrael B OPOCTPAHCTBE: Yrojl MEXAY NOPSAMOM M IUIOCKOCTBIO, JBYTPaHHBIN YIoJl,
JMHEWHBIA yroa JBYIPaHHOTO yriia. TpEXrpaHHbld 1 MHOTOTpaHHbIe yriibl. CBONCTBA MIOCKUX
YIJ0B MHOrOrpaHHoro yria. CBOMCTBa INIOCKMX W JBYTPAHHBIX YIJIOB TPEXTPAHHOTO YIJIA.
Teopembl KOCUHYCOB ¥ CHHYCOB ISl TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buasl MHOrorpaHHuUKOB, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yrompHas mpusma,
npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MMOJIHAS MOBEPXHOCTh Npu3Mbl. llapamienenumnen,
NPSMOYTOJIBHBIA Tapajulelienune]; U ero cBoicTBa. Kparwaliime nyTM Ha TOBEPXHOCTH
MHoOrorpannuka. Teopema Oitnepa. IIpoctpanctBennas teopema Iludaropa. [Mupamupa: n-
yrojibHasi nupamuja, npaBuiibHas U yceu€HHas nupamuibl. CBoiicTBa pédep n OOKOBBIX I'paHen
NIPAaBWJIBHOW INUpaMuibl. [IpaBuibHBIE MHOTOIpaHHUKM: NPABUIIbHAsA INPU3Ma U IPAaBWIbHAS
nUpaMu/a, MpaBuiIbHasi TPEYroibHas MUPaMU/Ia U MPaBUIbHBIN TeTpasap, KyO. [IpencraBnenue
O IIPAaBWIbHBIX MHOTOTPAHHUKAX: OKTadp, JOAECKAdIP U UKOCAdIP.

Bbluncienre 31eMEeHTOB MHOTOTPAHHUKOB: pE€Opa, quaronanu, yribl. [Lnomans 00koBo#
IIOBEPXHOCTH W TOJIHOM MOBEPXHOCTH NPSMOM NPHU3MBI, ILIOIIAAb OCHOBAaHUM, TEOpEMa O
OOKOBOW TOBEPXHOCTH TpsiMOM mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH U TIOBEPXHOCTH
IIPAaBWJIBHOW MUPAMU/IBI, TEOPEMA O IUIOLIAAN YCEUEHHON MUPAMUIBI.



CuMMeTpusi B TMPOCTPAHCTBE. IJIEMEHTHl CUMMETPUM MPABWIBHBIX MHOTOIPAaHHUKOB.
CumMmeTpuss B MpPaBWIbHOM MHOTOTPAHHUKE: CHUMMETPHUS Napajuielienunena, CUMMETpUs
MPaBUJIBHBIX MTPU3M, CAMMETPHUS TPABUIILHON MUPAMU/IBI.

BekTOpBbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIE, COHAIPABJIICHHBIE W IPOTHMBOIMOJIOKHO HAIMpPaBICHHBIE BEKTOPHI.
PaBencTtBo BekTOpOB. JleHMCTBUA C BEKTOpPaMHU: CIIOKECHHE M BBIUUTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha uucio. CBONCTBA CIIOXKEHUS BEKTOPOB.
CBolicTBa yMHOXXE€HHMSI BeKTOpa Ha 4yucio. lloHatue kommuiaHapHble BeKTOpbl. [Ipu3Hak
KOMIUJIAHAPHOCTH TpEX BEKTOpoB. IIpaBwio mnapamnenenunena. TeopemMa o pasiioKeHUU
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaMm. I[IpsmoyronpHass cucTteMa KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsA3b MEXKy KOOPAMHATAMU BEKTOPA U KOOPJIWHATAMHU
TOYEK. YTOJ MeXAy BekTopaMu. CKaJIspHOE MPOU3BEAECHNUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsiTHS: HWIMHApPUYECKAss TMOBEPXHOCTb, KOHMYECKAasi IOBEPXHOCTh, cdepuueckas
HOBEPXHOCTh, OOpa3yolue MnoBepxHocTed. Tena BpalieHus: LMIUMHAP, KOHYC, yCEUEHHBIN
KOHYC, c(epa, map. BzauMHoe pacnosioxxeHue cepbl U MIOCKOCTH, KacaTeabHas MIOCKOCTh K
chepe. MN3o0pakeHwe Ten BpallleHHs Ha IUIOCKOCTH. Pa3BépTka MWIMHApPa W KOHYCA.
CummeTtpusd cepsl U mapa.

O6béM. OcHOBHBIE CcBOWCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIHHOTO
napajienenunenaa u cineAcTBus u3 He€. O0BEM MpsIMON M HAKIOHHOW MPU3MBI, UIUHIPA,
nupamMubl 1 Konyca. O0OBEM 1apa v mapoBOro CErMeHTa.

KoMOuHanuu Tenm BpameHus W MHOTOTpaHHHMKOB. [Ipu3ma, BmHMcaHHas B IWIMHJID,
omucaHHasi okojio nuianHApa. Ilepeceuenue cdepsl U mapa ¢ miockocteio. Kacanue mapa u
ctepsl iockocThio. [loHsTHE MHOTOTpaHHKKA, OMMMCAHHOTO OKOJIO cdepbl, cepbl, BIUCAHHON
B MHOTOTPAHHMK WJIH TEJIO BPAICHUS.

[Tnomanar MOBEPXHOCTH IUIMHIpPA, KOHYyca, Iomaab chepsl U e€ yacteid. [lomodbue B
npocTpancTBe. OTHomeHHe O0OBEMOB, IUIONMIAAEH MMOBEpPXHOCTEH TOAOOHBIX  (uryp.
[IpeoOpa3zoBanue momobusi, romoTeTus. PemieHue 3amad Ha MJIOCKOCTH C HCIOJI30BAHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHne ceueHUd MHOTOTPAHHUKOB M Tl BpalleHHWs: CEUEHUs IMIMHJIpa
(mapayienbHO W TIEPIICHIUKYJISIPHO OCH), CEYEHHUs KOHyca (MmapajijiebHble OCHOBAaHUIO M
MPOXOSIIME Yepe3 BEPIIMHY), CEUCHHs I1apa, METObl TIOCTPOCHUSI CEUEHUMN: METOJ] CJE/IOB,
METOJ1 BHYTPEHHETO TPOEKTUPOBAHHUSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BeKTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B mpoctpaHcTBe. Onepanuu Haja BeKTopaMu. BekTopHOoe YMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOpHOro yMHOKeHuA. [IpsMoyronbHas cucreMa KOOpPAMHAT B IMPOCTPAHCTBE.
Koopaunater BexTopa. Paznoxxenue Bektopa no 0aszucy. KoopamHaTHO-BEKTOPHBIN METOA IIpU
pELIEHNH T€OMETPUYECKHX 3a]1ay.



JIBUKEeHMSI B IPOCTPAHCTBE

JBuxenust npoctpaHcTBa. OtoOpaxenus. [[BuxeHuss u paBeHcTBO ¢uryp. OOmue
CBOWCTBA JBWKECHHWW. BUAbI ABVMIKEHMI: NMApAJIIEIbHBIA NEPEHOC, LEHTPAIbHASI CUMMETPUS,
3epKajibHasi CUMMETpPHs, MOBOPOT BOKpYr mpsimol. IlpeoOpazoBanus momobus. Ilpsimas u
ctepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOTI O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxxaanckoe BOCIMTAHME:

cOPMHUPOBAHHOCTh TPAXAAHCKOM MO3ULIMM  OOydYaromierocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O WI€HA POCCUUCKOTO OOIlEeCTBa, MPEICTABICHUE O MATEMAaTUYECKUX OCHOBAX
GYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHHM, TPOLEAYyp TPaXTAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U JIPYroe), YMEHHUE B3aUMOJEHCTBOBATh C COLMAIBHBIMU HMHCTUTYTAaMU B
COOTBETCTBUU C UX (DYHKIIMSIMU U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpPMHPOBAHHOCTh POCCUICKOM IpakIaHCKOW MJACHTUYHOCTH, YBAXKEHUS K MPOILLJIOMY H
HACTOSIIIEMY POCCHUMCKOW MaT€MaTUKH, IEHHOCTHOE OTHOILICHUE K JTOCTHKEHUSIM POCCHUMCKHUX
MaTeMaTUKOB UM POCCUHCKOM MAaTEMAaTHUYECKON IIKOJIbI, MCIOJIb30BAHUE ATHUX TOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, cPepax IKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHME  JYXOBHBIX IIEHHOCTEM  POCCHUHMCKOr0  Hapojaa, CPOPMHUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MTPUMEHEHUEM
JOCTUKEHUN HAYKU U JIEATEIBHOCTBIO YUYEHOTO, OCO3HAHHME JUYHOTO BKJIAJa B MOCTPOCHHE
YCTOMYMBOTO Oy ayIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE  OTHOIICHWE K  MHUpPY, BKJIOYas  ICTETUKY  MaTEMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajJad, PEIICHUH, PaCCyXICHUN, BOCIPUUMYHBOCTh K
MaTeMaTUYECKUM aclleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS IPUMEHSITH MaTeMaTUYECKUE 3HAHUSI B UHTEPEcaxX 37J0pOBOTO
u 0e30macHoro oopasa *KWU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, CcOaJaHCUPOBAHHBIA PEXUM 3aHATUW H  OTHObIXa, peryispHas ¢uzndeckas
aKTUBHOCTb), (PU3UYECKOE COBEPIICHCTBOBAHUE IMPH 3AHATUAX CIIOPTHUBHO-O3I0POBUTEIHHON
NeATEIIbHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IICHHOCTH TPYIOJIO0HMS, UHTEPEC K Pa3uyHbIM chepam
po(ecCHOHANBEHOM NESITEIbHOCTH, CBA3aHHBIM C MAaTEMATUKOW U €€ MPUIIOKCHUSIMH, YMEHUE
COBEpINaTh OCO3HAHHBIM BBIOOpP Oynymied mnpodeccun W peannu30BBIBATH COOCTBEHHBIE
KU3HEHHbIE IUIAHbI, TOTOBHOCTb W CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHUIO U
caM0OOpa30BaHUIO HA MPOTSHKEHUM BCEW KU3HM, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B
pElIEHNU MPAKTUYECKUX 3a7]a4 MaTEMAaTUYECKOI HAITPaBJIE€HHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:



c(hOPMHUPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYphl, TOHHMAaHHE BJIUSHHUSI COIMAIBHO-
PKOHOMHUYECKUX IPOIIECCOB HAa COCTOSHUE MPUPOJHOW M COLMAIBHON Cpeabl, OCO3HAHUE
IO0ANTBHOTO — XapakTepa  OAKOJOTWYECKUX  TpoOJieM, OpHEHTAalus Ha  MPUMEHEHHUE
MaTeMaTHYECKUX 3HAHUU ISl pelieHus 3a7a4 B 00JIaCTH OKPYIKaOIIEH Cpelibl, IUIAHUPOBaHUE
MIOCTYIKOB U OLICHKH WX BO3MOJKHBIX TOCJIEICTBUM SISl OKPY’KAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOIIECCTBEHHOW MPAKTHKU, TOHUMAHUE MAaTEMaTHICCKON HAyKH Kak cepbl
YeJIOBEYECKOM JICATEILHOCTH, ATANOB €€ Pa3BUTHUS M 3HAUMMOCTH JIJISI Pa3BUTHUS ITUBUIIU3AIINH,
OBJIAJICHUE SI3bIKOM MaTEMAaTHKH M MaTeMaTHYeCKOH KyJbTYpOH Kak CpEICTBOM ITO3HAHUS
MHpa, TOTOBHOCTH OCYHIECTBIATh MPOEKTHYIO U HCCIEIOBATENbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1oruyecKue 1eMcTBUA:

BBISIBJISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPHU3HAKKM MaTEMaTUYECKUX OOBEKTOB,
NOHATUH, OTHOUIEHUI MEXAYy MOHATUAMH, (POPMYJIUpPOBATH ONPEIEICHUS MOHSATHUH,
yCTaHaBJIMBATh CYIIECTBEHHbIM NpPU3HAK KIAacCU(UKALMU, OCHOBAaHUA MJid OOOOIIEHUS U
CpaBHEHMSI, KPUTEPUHU NMPOBOJUMOIO AHAIIN3A;

BOCIPUHUMATh, (OPMYJIUPOBATh U MPEOOPa30BBIBATH CYKIEHUS: YTBEPAUTEIbHbIE U
OTpULIATETbHbIEC, €AMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIAITH MAaT€MATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W NMPOTHUBOPEYHS B (PaKTax,
JAHHBIX, HAOMIONEHUSIX W YTBEPXKACHUSAX, TMpemjiaraTh KPUTEPUU JJIS  BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUHNIL;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKJIIOUE€HHI, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENIBHO JOKA3aTeNIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TpsSMbIE U
OT TPOTHBHOTO), BBICTPAWBATh APryMEHTAIMIO, MPUBOAUTH MPHUMEPBI M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHSI U BBIBOJIBI;

BBIOMpATh crnocod penieHus ydeOHOM 3amauM  (CpaBHUBATh HECKOJIBKO BapUaHTOB
peuieHusi, BbHIOMpATh HauOoJee MOAXOASAIMIMI C Y4ETOM CAMOCTOSITEIBHO BBIIEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBareJbCKue AeHCTBHUA !

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEeI0BATEIbCKUM HHCTPYMEHT MO3HaHUs, (POpMYyINpPOBATh
BOINPOCHI, (DUKCUPYIOIIKE MPOTUBOpEUrE, MpoOiieMy, yCTaHABIMBATh HWCKOMOE M JIAHHOE,
dbopMHpOBaTh TUNIOTE3Y, APTYMEHTUPOBATH CBOIO TO3UIMIO0, MHEHUE;

IPOBOJUTH CAMOCTOSITEBHO  CIUIAHMPOBAHHBIA  3KCIEPUMEHT, MCCIEIO0BAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYECKOTO OOBEKTa, SBJICHUS, MPOIIECCa, BBISIBICHUIO
3aBHCHUMOCTEN MEXIy 00BEKTaMu, SIBICHUSAMHU, IPOLIECCAMU;



CaMOCTOATENBHO (POPMYIUPOBATH 000OIIEHHS U BBIBOABI IO PE3YJIbTATAM MPOBEAEHHOTO
HAOJIOICHUS], UCCIIEIOBAHMSI, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3yJIbTaTOB, BHIBOJOB
1 0000IICHUH;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEATIOI0KEHUS O
€ro Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISBJISTH ACPUIUTH HH()OPMALIUY, TaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha BOIPOC U IS
pELIeHM 3a1a4H;

BBIOMpAaTh MHGOPMALMIO U3 HCTOYHUKOB  PA3IUYHBIX THUIIOB, aAHAJU3UPOBATh,
CHUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATH HMHPOPMALIMIO PA3IUYHBIX BUIOB U (Hopm
IIPEICTABIICHHUS;

CTPYKTYpPUpPOBaTh  MH(MOpPMALUIO, MPEACTaBIATh €€ B pa3IuyHbIX  (Qopmax,
WUTIOCTPUPOBATH TpaUUECKH;

OLIEHMBAaTh HAAEKHOCTh HMHGOPMALMU IO CaMOCTOSITENIbHO  C(OPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCTBUSA

OOwmenne:

BOCIIPUHUMATh U (OPMYITHPOBATH CYKICHUS B COOTBETCTBHHU C YCIOBHSIMHU W IIEISIMHU
o0IeHus, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M IMHCHMEHHBIX
TEKCTaX, JaBaTh IOSCHEHHWS TIO XOAY PEIICHHS 3a]a4d, KOMMEHTHPOBATh IOJYYCHHBIN
pe3yibTarT;

B X0Jie¢ 00CYXJICHHS 3a7]aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOU TeMbl, MPOOJIEMBI,
perraeMoil 3amaun, BHICKA3bIBaTh MJIEH, HAIICIEHHBIE HA TMOWCK PEIICHUS, COMOCTABISATh CBOM
CYXJICHUS C CY)XJICHUSIMH JIPYTUX YYaCTHUKOB JHAora, 0OHapyKHUBATh Pa3Iu4He U CXOJICTBO
MO3UIIMN, B KOPPEKTHOU popMe HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

MPEACTABIATh PE3yJbTAThl PEIICHUS 3a/Jaud, SKCIEPUMEHTa, MCCIIENIOBaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opmMaT BBICTYIUIGHHS C€ YYETOM 3a/ady  MPE3CHTAMH U
0COOEHHOCTEH ayJUuTOpHUH.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISATh IUIaH, AJITOPUTM PEIICHUS 3aJlaud, BBIOUPATh CIOCOO PEIICHUS ¢ Y4ETOM
UMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJI€Th HaBbIKAMU MMO3HABATEILHON pedIeKCUM KaK OCO3HAHUS COBEPILAEMbIX ACHCTBUI
U MBICIUTENBHBIX TMPOLECCOB, HMX pe3yJbTaTOB, BIAJNETh CHOCO0AMU CaMOMNPOBEPKH,
CaMOKOHTPOJIS MPOLIECCa U PE3YJIbTaTa PEIICHUS MATEMATUYECKOU 3a/1a4H;



IpEeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPHU PEIIECHUU 337aud, BHOCHUTH
KOPPEKTUBHI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, TaHHBIX, HAWJECHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEM;

OLICHUBAaTh COOTBETCTBUE pe3yjbTaTa LEIM M YCIOBUSAM, OOBSACHATh NPUYUHBI
JOCTUKEHUS] WIA HEJOCTHKEHHUS pPEe3yJIbTaTOB [JEATEIbHOCTH, HAXOJAWUTh OIIMOKY, /1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eATEJIbHOCTD:

MOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIMBHIYAIbHOW pabOTHI MPHU
pelieHnn ydeOHBIX 3ajJad, MPUHUMATh LEJb COBMECTHOM JESITENbHOCTH, IUIAHMPOBATh
OpraHM3alMI0 COBMECTHOW paboOThI, paclpeAesaTh BUAbI padOT, JOrOBapuUBaThCs, 00CYkKAATh
MPOIIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIbKUX JIFOCH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboTbl (00CYXIEeHHs,, OOMEH MHEHUMH, «MO3TOBbBIE
IITYPMbD» M HHBIE), BBIOJHATH CBOIO YacTh padOThl M KOOPAMHHUPOBATH CBOM JEHCTBUS C
IpYTMMH 4ji€eHaMH KOMAaHJbl, OLICHMBAaTh KadyeCTBO CBOEr0 BKJIaJa B OOLIUMN MPOIYKT IO
KpUTEPUsIM, CHOPMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kinacca oOyyaromuiicss HayduTCs:
CBOOOJITHO OIEPUPOBATh OCHOBHBIMU TIOHSATHUSMH CTEPEOMETPHHM TIPU pPEIICHUH 3a1ad |
MIPOBEICHUH MAaTEeMATHUECKUX PACCY>KICHUM;
MPUMEHSTh aKCHOMBI CTEPEOMETPUM M CJEJICTBHUS W3 HHUX MPU PEHICHUH T€OMETPUUYECKUX
3a7ad;
KJIacCH(UIMPOBaTh B3aUMHOE PACIIOJIOKEHHWE TIPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;
CBOOOJTHO OTIEPUPOBATH MOHSATUSIMHU, CBI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXKIY MPSIMBIMU
B IIPOCTPAHCTBE, MEXKIY MPSMOI U MIOCKOCTHIO;
CBOOOJTHO OTIEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJTHO  pacro3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHMKOB  (NIpU3Ma, IHPaMH/IA,
MPSIMOYTOJIBHBIN TIapalIeNienune, Kyo);
KJ1acCU(UIMPOBAaTh MHOTOTPAHHUKH, BEIOMpPAst OCHOBAHUS JJISI KITACCU(DUKAIINH;
CBOOOJTHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMU C CEYCHHUEM MHOTOTPAHHUKOB INTIOCKOCTBIO;
BBITIOJIHATh TapaJlIeIbHOE, IIEHTPAJIbHOE M OPTOTOHAJILHOE IPOCKTUPOBaHHWE (uryp Ha
TIJIOCKOCTb, BBITIOJTHSITH H300pakeHus (PUTyp Ha TIIOCKOCTH;
CTPOUTH CEYCHHSI MHOTOTPAHHUKOB PA3JTMYHBIMUA METOJIaMU, BHITIONHATH (BRIHOCHBIC) TIJIOCKUE
YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHUY;
BBIYUCIIATH TUIOIIAIN MOBEPXHOCTEH MHOTOTPAHHHUKOB (MPU3Ma, TUPAMHIA), T€OMETPUIECKIX
TEJ ¢ IPUMEHEHHEM (HOPMYIT;
CBOOOJTHO OTNEPHUPOBATH TOHITHSIMHU: CUMMETPUS B TPOCTPAHCTBE, IEHTP, OCh U TUIOCKOCTH
CUMMETPUH, TICHTP, OCh U TNIOCKOCTh CUMMETPHUH (UTYPHI,



CBOOOJTHO OIEpUPOBATh MOHATHSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM M KOOpAMHATaM B
IPOCTPAHCTBE;
BBITIOJTHATH JICUCTBHS HAJl BEKTOPAMH;
pemaTrh 3aJadyd  Ha JIOKa3aTelIbCTBO MAaTEMAaTHYECKWX OTHOIICHUH U  HaXOXKJICHUE
Ir€OMETPUYECKUX BEJIMYUH, MPUMEHSS W3BECTHBIC METOJbI MPHU PEIICHUH MaTEeMaTHYECKUX
3a/1a4y MOBBIIIEHHOTO U BHICOKOTO YPOBHS CIIOKHOCTH;
NPUMEHATh TMPOCTEHINHE TMPOTrPpaMMHBIE CPEACTBA W DJIEKTPOHHO-KOMMYHHKAITMOHHBIC
CHUCTEMBI TIPY PEIICHUH CTEPEOMETPUUSCKIX 3a/1a4;
U3BJIEKaTh, MPEOOpPa30OBBIBATh W HHTEPIPETHPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpudecKux Gpurypax, mpeACTaBICHHYIO Ha YEPTEeKaX U PUCYHKAX;
MPUMEHATh TIOJyYCHHBIE 3HAHUS HA TPAKTUKE: CPaBHUBATh W AaHAJIM3UPOBATh peabHBIC
CUTYyallN¥, TPUMEHITh W3YYCHHBIC IMOHATHS B TPOIECCE TMOMCKA PEMICHUS MaTeMaTHYECKH
chopMyTupOBaHHONW MPOOJIEMbI, MOJCITHPOBATH PEATbHBIC CHUTyaIlMH Ha SI3bIKE TCOMETPHH,
UCCJIEIOBATh MTOCTPOCHHBIE MOJICNIA C WCIIOJIb30BAHUEM T'€OMETPUYECKUX TMOHSTUH U TEOPEM,
anmapara aiareOppl, pemarh MPAKTUYECKHWE 3aJadyd, CBS3aHHBIE C  HAXOXKICHUEM
TCOMETPUUYECKHUX BEITUIHH;
UMETh TIPEACTABJICHUSI 00 OCHOBHBIX JTallax pPa3BUTHSA TEOMETPUM KAaK COCTaBHOW YacTH
dbyHIamMeHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiacca oOyyaromuiics HayquTCst:
CBOOOJTHO ONEPUPOBATH TOHATHSIMHU, CBSI3aHHBIMH C HWJIUHAPUYECKOW, KOHUYECKOW U
cheprdecKoit MTOBEPXHOCTIMHU, OOBSICHATH CITOCOOBI TIOJTyUCHHST,
OTICpUPOBATH MOHATHUSIMH, CBSI3aHHBIMHU C TEJIAMH BpAIICHUS: [IJIMHIPOM, KOHYCOM, chepoi U
1apom;
pacro3HaBaTh Teia BpalieHus (IIMHIP, KOHYC, cdepa U map) U OOBICHITH CIOCOOBI
MTOJTYYCHHS TEJI BPAIICHUS;
KJIACCU(PUITMPOBATH B3aUMHOE PACIIONI0KEHUE CPEPHI U MIOCKOCTH;
BBIYHCIIATh BEJMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHHUS, OOBEMBI M TIJIOIIATH
MOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJl BpAIICHHUS, T'€OMETPHUYECKUX Tell C MpPUMEHEHUEM
dopmyur;
CBOOOJIHO OIEPUPOBATh TOHATHIMH, CBSI3aHHBIMH C KOMOWHAIMSIMHM TEJl BpalicHUsS U
MHOTOTPAaHHHKOB: MHOTOTPAaHHUK, BIMCAaHHBIA B cepy M OMUCAHHBIM OKOJ0 chepsl, chepa,
BIIMCAHHAS] B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS;
BBIYHCIIATh COOTHOIIEHUS MEXKY TIJIOMIAISIMH MIOBEPXHOCTEH U 00bEMaMK MOJOOHBIX TET;
U300pakaTh M3y4daeMble (PUTYpPHI, BBITOIHATH (BHIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB
MPOCTHIX 00BEMHBIX (QUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS T BpAIICHUS;
W3BJICKaTh, WHTEPIPETHPOBATH M MpPeoOpa30BbIBaTh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKHX (PUTypax, MPEJCTABICHHYIO Ha YepTeKaxX U PUCYHKAX;
CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MMPOCTPAHCTBE;
BBITIOJIHATH ONEPAIMK HaJl BEKTOPAMU;
3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;



peuiaTh r€OMETPUYECKHME 3aa4d HAa BBIYMCIICHHME YIJIOB MEXKIY HNPSMBIMU M IIOCKOCTSIMH,
BBIYMCJIEHUE DPACCTOSTHUM OT TOYKM N0 IUIOCKOCTH, B ILIEJIOM, Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/Ia IIPU PEILICHUHY;

CBOOOZHO ONEPUPOBATHh IOHATUSMH, CBS3aHHBIMU C JIBHJKEHHEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUI;

BBINOJIHATh M300pa)kK€HNUsT MHOTOIPAHHUKOB W TEJI BpAIIEHMs MPU NapajuIe]bHOM IIEPEHOCE,
LEHTPAJIbHOM CHUMMETPHUH, 3€PKAIBHOM CUMMETPUH, IIPU IIOBOPOTE BOKPYI IPSMOHU,
npeoOpa3oBaHus MOA00US;

CTPOUTb CEUEHUS MHOTOTPAHHHMKOB M TEJ BpAIICHMs: CEUEHHUS IWIMHApa (HapauiedbHO U
NEPIIEHIUKYIJIAPHO OCH), CEYEHMsI KOHyca (IapajljiesIbHbIE OCHOBAaHHUIO M MPOXOASIIUE Yepes3
BEpLINHY), CEUCHHUS 111apa;

UCIIOJB30BaTh METONABI IIOCTPOEHUS CEYEHUW: METOJA CJIEAOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METO MIEPEHOCA CEKYLIEHN TIIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS;

OPUMEHATh  reoMeTpuueckue  (akThl A PELIEHUs  CTEPEOMETPUYECKHX  3ajad,
MIPEANOJIATAOIINX HECKOIBKO IIaroB PELICHHUs], €CIIA yCIOBUS NPUMEHEHHMS 3aJaHbl B IBHOU U
HEesBHOU (hopme;

pemiaTh 3aJadyd  Ha JOKAa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLICHHH W  HAaXOXJICHHE
Ir€OMETPUYECKUX BEJINUNH;

OPUMEHATh MPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IIpU
PELIEHUH CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHSTh TOJIyYEHHBIE 3HAHMS Ha IPAKTUKE: CPABHUBATh, AHAIU3WPOBATH WU OLICHUBATh
pealbHbIEC CUTYAlluH, IPUMEHITh U3yYEHHBIE ITIOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MTONCKA
pelIeHNs] MaTeMaTHYeCKH C(hOPMYIMPOBAHHON MPOOIEMBbI, MOJETUPOBATH PEAJIbHbIE CUTYAIUH
Ha SI3bIKE TEOMETPHUH, UCCIIEA0BATH TOCTPOCHHBIE MOJAENH C UCIOJIb30BAHUEM F€OMETPUUECKHUX
NOHATUH M TEOopeM, afmapara ajireOpbl, pemarb NPAKTHYECKHE 3aJaud, CBA3aHHBIE C
Hax0KJICHUEM T€OMETPUUECKUX BEIINYNH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPUM KaK COCTaBHOW dYacTu
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne DJleKTpoHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbl Konrtpouabnbsie  IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23
2 B3anmnoe pacrosioxkeHue npsiMbix B IPOCTPAHCTBE
3 [NapannenbHOCTh IPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE
4 [lepneHAUKYISIPHOCTH MPSAMBIX U TNIOCKOCTEH B MIPOCTPAHCTBE 25
5) VYriibl U paccTosHUS 16
6 MHororpaHHUKH 7
7 BexTops!l B mpocTpaHcTBe 12
8 [ToBTOpEeHUE, 0000IIEHNE U CUCTEMATH3AIUS 3HAHUI 5 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

Nen/m  HaumeHoBaHHe pa3iesioB U TeM MPOrpaMMbl

KoaunuecTBO 4acoB

Konrpoabnsie IIpakTnuyeckue

JaekTpoHHbIe (HU(pPOBHIE)

Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
1 AHaMTHYECKasi TeOMETPHS 15 1
2 [ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTU3allUsl 3HAHUN 15 1
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomany noBepXHOCTU U OOBEMBI KPYTIIBIX TeEll 1
6 JIBrokeHUs 1
7 [ToBTOpeHUE, 0600IIEHNE M CHCTEMAaTH3aIUsl 3HAHUI 17 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

No KosnnuyectBo 4yacos
Tema ypoka Hara DJIeKTpOoHHbIe HU(pPOBbIE

n/n Konrp.  IIpaxr.

Bcero u3ydeHusi oOpasoBaTebHbIE PeCypChl
padorsl  padoThI

OcHOBHBIE IpaBUIIa U300paKEHHsI HA PUCYHKE TIOCKOCTH,

1 P P PHEYH 1 https://m.eds00.ru/588c85b2
NapaJuIeJIbHBIX IPSAMBIX (OTPE3KOB), CEPEANHBI OTPE3KA
[ToHsATHS cTepeoMeTpHUH: TOUKA, NpsiMast, INIOCKOCTb,

2 npoctpancTBO. OCHOBHBIC MPaBHIIa H300paKCHUS HA PUCYHKE 1 https://m.edsoo.ru/ddcdafc2
IUIOCKOCTH, NapaJuIeIbHbIX IPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
[TonsTHs: nepecekarouecs MIOCKOCTH, IEPECEKAIOINEcs IpsMast

3 P B P B P 1 https://m.edsoo.ru/eba83d84
U IJIOCKOCTb; MTOJYIIPOCTPAHCTBO
[TonsTHs: nepecekarouecs MIOCKOCTH, IEPECEKAIOINECs IpsIMast

4 P m P B P 1 https://m.eds00.ru/76122161
U TUIOCKOCTb; IOJIYIIPOCTPAHCTBO
MHororpaHHMKH, H300pa)KeHHEe IPOCTEHIINX POCTPAHCTBEHHBIX

5 P P P Poctp 1 https://m.edsoo.ru/db7fa53e
buryp, HECyIIECTBYIOIUX O0BHEKTOB
MHororpaHHuKH, U300pa’keHue MPOCTEUITNX MPOCTPAHCTBEHHBIX

6 P P P PocIP 1 https://m.eds00.ru/4284besh
¢buryp, HeCyIEeCTBYIOINUX 00BEKTOB

7 AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3 HUX https://m.edsoo.ru/c2bed9c5

8 AKCHOMBI CTEPEOMETPUHN U NIEPBBIE CIEACTBUS U3 HUX 1 https://m.edso00.ru/f24c9d86
AKCHOMBI CTEPEOMETPUHN U TIEpBbIE ceACTBUS U3 HUX. CrlocoOb!

9 3a/laHus IPSIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O003HAUECHUS 1 https://m.edsoo.ru/db11b7fd
IPSIMBIX U IIJIOCKOCTEN
N3o06paxenue ceueHuit mupamMu/sl, Kyoa v IpU3Mbl, KOTOpbIE
IpOXoJAT uepe3 ux péopa. M3o0pakeHue nepecevyeHus

10 POXOJUTL FIepes X pebpa. 305D P . 1 https://m.edsoo.ru/b5dd926b
MOJTyYEHHBIX TUIOCKOCTE!. PackpalirBanyue NOCTPOCHHBIX CEUeHUN
Pa3HbIMH LIBETAMU
N3ob6pakenue ceueHuit mupamMuisl, Kyoa v IpU3Mbl, KOTOpbIE

11 P PaiZeL, &Y P P 1 https://m.edsoo.ru/14ca712c

MPOXOAT uepe3 ux péopa. M3o0pakeHue nepecevueHus
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MOJYYEHHBIX IIOCKOCTEN. PackpalirBanre NOCTPOCHHBIX CEUYECHHI
Pa3HBIMH LIBETaMU

12

N3obpakenue ceueHuit mupamMusl, Kyda v IpU3Mbl, KOTOPBIE
POXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
IIOJIYYEHHBIX IUIOCKOCTEN. PackpalnBaHue OCTPOCHHBIX CEYCHUI
pa3sHBIMU LIBETAMH

https://m.edsoo.ru/b2618cce

13

N3ob6pakenue ceueHnit mupamMubl, Kyda v IpU3Mbl, KOTOPBIE
POXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
IIOJIYYEHHBIX IUIOCKOCTEN. PackpalnBaHue OCTPOCHHBIX CEYCHUI
Pa3HbIMM LIBETAMU

https://m.edsoo.ru/9cf3b9bf

14

15

Merton ciie1oB I TOCTPOSHUS CeUSHU

Merton cienoB Juist moctpoeHus ceueHuil. CBoiicTBa nepeceueHuit
HPSMBIX M IJIOCKOCTEN

https://m.edsoo.ru/1b2f91f7

https://m.edsoo.ru/1844a2e4

16

17

18

Merton cienoB Juist mocTpoeHus ceueHuil. CBoiicTBa nepeceueHuit
IPSIMBIX U IJIOCKOCTEN

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToOUYKaMm Ha
pEbpax. CozaHue BHIHOCHBIX YEPTEKEH U 3alKCh 1IaroB
MOCTPOCHUS

[Toctpoenue cedenuil B nmupamuze, Kyoe no TpéM ToukaM Ha

pEbpax. Cozanue BHIHOCHBIX YEPTEKEH U 3aIKCh 11ar0B
MOCTPOEHUS

https://m.edsoo.ru/a9d15d32

https://m.edsoo.ru/4c4216e9

https://m.edsoo.ru/57e2e351

19

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKaMm Ha
pé6pax. Co3maHne BHIHOCHBIX YEPTEKEH U 3aIUCh I1aroB
HOCTPOCHHUS

https://m.edsoo.ru/4fcbfc2f

20

21

22

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToOuKaMm Ha
pé6pax. Co3manne BEIHOCHBIX YE€PTEKEH U 3aIUCh I1aroB
MOCTPOCHUS

[ToBropenue nuanumeTpuu: Teopema o MPONOPIIMOHATBHBIX
otpeskax. [lomobue TpeyroabsHUKOB

[ToBTopenue nnanumerpun: Teopema Menenas. Pacuers! B

https://m.edsoo.ru/c5abbc54

https://m.edsoo.ru/7d1fb4c8

https://m.edsoo.ru/c5a497c4
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CEUEHHUSAX Ha BBIHOCHBIX YepTexax. Mcropus pazButus
IUTAHUMETPHUH U CTEPEOMETPUN

23

24

25

Kontponsnas padora "Axkcuomsl crepeomerpun. CeueHus"

Bzanmuoe PaCIIOIOKCHHUC IIPAMBIX B ITPOCTPAHCTBE.

CKpCH_[I/IBaIOHII/IeCﬂ IIpsAMBIC. HpI/IBHaKI/I CKpCIIUMBAOIINUXCA IIPAMBIX.

[TapamiensHbie MpsiMbIE B TPOCTPAHCTBE

Teopema 0 CyI1eCTBOBAHUU U €IMHCTBEHHOCTH MPSMOUN
napasuieibHON JaHHOM MPSIMOM, MPOXOISIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKAIllel Ha JaHHOHU NpsAMoi. Jlemma o
NepeCceYCHUH MapalIeIbHBIX MPSIMBIX IIOCKOCTHIO

https://m.edsoo.ru/a6ae516e

https://m.edsoo.ru/cbfb4984

https://m.edsoo.ru/ac45fd6f

26

[TapamiensHOCTB Tpex MpsAMBIX. Teopema 0 TpEX napajuieabHbIX
npsMbIX. Teopema 0 CKpeIUBAIOIMXCS NPSIMBIX

https://m.edsoo.ru/5all1ad49

27

28

29

[TapannensHoe nmpoekTupoBaHue. OCHOBHBIE CBOICTBA
napajieIbHOTO MPOSKTHPOBaHus. M300paxkeHne pa3HbIX GUryp B
HapaJyIeIbHON MPOEKIIUH

L[eHTpaJ'IBHaﬂ IMPOCKI M. Yronc COHAITpaBJICHHBIMH CTOPOHAMMH.
Yron MCKAY MPAMBIMHA

33}1&‘11/1 Ha JOKa3aTCJIbCTBO U UCCICIOBAHUC, CBA3AaHHBIC C
PacCIIOJIOKECHUEM IIPSAMBIX B IIPOCTPAHCTBE

https://m.edsoo.ru/f275db49

https://m.edsoo.ru/7ca4fa2f

https://m.edsoo.ru/53ab7cfd

30

31

32

[TonATHS: mapamIebHOCT NPSIMOM U IUIOCKOCTH B POCTPAHCTBE.
[Ipu3Hak napauienbHOCTH MPsMON U TuIocKocTH. CBolicTBa
NapaJJIEIbHOCTH MPSAMOU U IIIOCKOCTH

I'eomerprueckue 3a1a4n Ha BBIYUCIICHUE U IOKA3aTENILCTBO,
CBSI3aHHBIE C MMAPAJUIEIBHOCTBIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOAAIIETO Yepe3 JaHHYIO MIPSMYIO Ha
yepTexke U NapajljIesIbHOrO Apyrou npsmou. Pacuér otHoleHnH

https://m.edsoo0.ru/1737fd63

https://m.edsoo.ru/e8el1391a

https://m.edsoo.ru/49ffaffl

33

[TapannensHast TpoeKLKs, IPUMEHEHHUE JJIsl TOCTPOCHUS CEYEHUI
Ky0a u napayuienenunena. CBoicTBa mapauienenurnena u npu3Mbl

https://m.edsoo.ru/ac13686d

34

HapanneanHe IIJIOCKOCTH. HpI/ISHaKI/I napaJisiIeJIbHOCTH IBYX

https://m.edso0.ru/b936e992
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IUIOCKOCTEH

TeopeMa 0 MapaJuICJIIbHOCTU U CIUHCTBCHHOCTHU IIJIOCKOCTH,

35 IIPOXOJSIIEH Yepe3 TOUKY, He IIPUHAJICIKALYIO JAHHOW IINIOCKOCTH https://m.edsoo.ru/6be9fbea
Y CIICJICTBUS U3 HEE
CpolicTBa napajuIeabHbIX INIOCKOCTEN: O NMAPaJIJICIIBHOCTH MPSMBIX

36 MepeCceUeHUs IIPU NIEPECCUCHHUH ABYX MapaJICIbHbIX IIJIOCKOCTEH https://m.edsoo.ru/6¢c42af37
TpeTbel
CpoiicTBa napanelbHbIX IJIOCKOCTEN: 00 OTpe3Kax MapaieabHbIX

37 MPSAMBIX, 3aKTIOUEHHBIX MEKY TTapajlIeIbHBIMU TIJIOCKOCTSIMU; O https://m.edsoo.ru/e157c6f7
NIEPECEYCHUH NIPSAMOMN € ABYMs NapajlIeIbHBIMU INIOCKOCTSAMHU

38 [ToBTopenue: Teopema [Mudaropa Ha miockoctr https://m.edsoo.ru/9ccc55d3

39 [ToBTOpEHUE: TPUTOHOMETPUS IPSIMOYTOIBHOTO TPEYTOJIbHUKA https://m.edsoo.ru/e6¢98c7c

40 CaoiicTBa Ky0a 1 MPSMOYTOIBHOTO MapajijIesIenune1a https://m.edso0.ru/99d56dab

41 Berruucnenue UIMH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM httos://m.edsoo.ru/5b1bb69d
napasuieJenunesie

42 [lepneHIUKYISIPHOCTD Hp}IMO\I:/'I 1 1IockocTu. [Tpusnak https://m.edso0.ru/5682d452
NEPIEHIUKYIIPHOCTH IPSIMOM U INIOCKOCTU

43 [IepneHMKyYISAPHOCTD npﬂMoiz"I u 1ockoctu. [IpusnHak https://m.edsoo.ru/59fcccTs
NEePIEeHIUKYISIPHOCTH IPSIMOM U TJIOCKOCTH
Teopema 0 CyneCTBOBaHMM U €AMHCTBEHHOCTH MPSAMOH,

44 IIPOXOJISIIEH Yepe3 TOUKY IMPOCTPAHCTBA U NEPIICHIUKYIISIPHON K https://m.eds00.ru/c93542b5
IJIOCKOCTH

45 [1110CKOCTH M MEPIEHAUKYIIAPHBIE UM IIPSMbIE B MHOIOTPAaHHUKAX https://m.edso00.ru/62fc55e3

46 [I;mockoCcTH M NEpNEeHIUKYIIIPHbIE UM NPSAMbIE B MHOTOTPaHHUKAX https://m.eds00.ru/76464a93

47 [lepnennukynsp u HaknoHHas. [locTpoeHue nepneHaANKyIspa U3 httos://m.edsoo.ru/8187797
TOYKH Ha MPSIMYIO

48 [Iepnenaukynsap u HaknoHHas. [locTpoeHne neprneHuKynspa u3 https://m.edso0.ru/b9366929
TOYKH Ha IPSIMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (mpsimast 1 oOpaTHas) https://m.edso00.ru/13ca2779
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50 Teopema o Tpéx nmepneHANKYIIApax (Mpsmasi 1 oOpaTHas) https://m.edsoo.ru/7e55435e

ol VYroa Mexay CKpelMBaroIMMHCS IPSIMBbIMU https://m.edsoo.ru/4d5fh41d
IMouck nepneHauKYIAPHBIX OPSIMBIX C IOMOIIBIO

52 PHCHAHKYIP P . B https://m.edsoo.ru/9eceb7da
MEePIECHINKYJISIPHBIX IJIOCKOCTEHN

53 OpToroHanbHOE MPOSKTUPOBAHUE https://m.edso0.ru/c82fe87c
ITocTpoenue ceuenuii Kyda, IpU3MBbI, IIPABUILHON ITHPAMUIEI C

54 R y B P P p 8 https://m.edsoo.ru/fc377c51
MIOMONIBIO OPTOTOHAIBHON MTPOCKIIUKU
IlocTpocHue ceueHuii KyOa, IpU3MbI, IPABUIIBHOMN ITHPaMHUJIBI C

55 p Y N p p p s https://m.edsoo.ru/56¢8faa4
MIOMOIIBIO OPTOTOHAIBHON MTPOCKIIUK
CHuMMeTpHSA B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. I li1ockocT

56 P N poctp https://m.edsoo.ru/bal7c527
CUMMETPHU B MHOTOTpaHHUKAX
IIpusHak nepneHIuKyIIPHOCTH OPSIMOU U INTOCKOCTH KaK

57 p PHCHIIKY AP p https://m.edsoo.ru/3b72c654
CJICZICTBUE CUMMETPUH
IIpaBmiibHBIE MHOTOTPaHHUKU. PacyéT paccTOSIHUN OT TOYKHU JI0

58 P P p a https://m.edsoo.ru/2ae86c5b
IIOCKOCTH
IIpaBmiibHBIE MHOTOTpaHHUKU. PacyéT paccTOSIHUN OT TOYKHU JI0

59 P P p a https://m.edsoo.ru/b33d2119
IUIOCKOCTH
Cr1ocoOBI OITYCTHUTE MEPIEHINKYIAPEI: CAMMETPHUS, CABUT TOUKHU IO

60 yv Vp FHKYIEP p . https://m.edsoo.ru/cb1b137c
napajuieIbHON NpsaMon

61 CnBur 1o HenapaJyIeIbHOM MPSAMON, U3BMEHEHUE PACCTOSTHUN https://m.edso0.ru/2625aldb
KontpoabHas padora "B3anMHoe pacIiooKeHUe MPSIMBIX U

62 p . p " P p https://m.edsoo.ru/b5bc8eec
MJIOCKOCTEH B MPOCTPAHCTBE
[ToBTOpEHME: yroyi Mexay NpsSMbIMU Ha MJIOCKOCTH,

63 TPUTOHOMETPUS B IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA https://m.edsoo.ru/6f93bcdf
KOCHHYCOB
TToBTOpEHME: YrOII MEXKIY CKPELINBAIOIINMUCS IPIMBIMU B

64 p yr Ay cikpett B p https://m.edsoo.ru/15e4fecc
MIPOCTPAHCTBE
T'eoMmeTpuueckrie METOABI BEIUUCIIEHUS YIJIa MEXIY IPIMBIMU B

65 P g yr Ay p https://m.edsoo.ru/7dec35ee

MHOI'OIrpaHHHUKax
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66

JByrpanubiii yroja. CBOMCTBO JUHEUHBIX YIJIOB IBYTPAHHOIO yIija

https://m.edso0.ru/3922fc23

[lepnennukynspHeie naockoctu. CBOMCTBA B3aUMHO

67 . https://m.edsoo.ru/6blaa76d
NEepPHEHANKYIISIPHBIX MJIOCKOCTEN
[Ipu3Hak nepneHaUKYyIIPHOCTH TUIOCKOCTEH; TeopeMa O IPSIMOM

68 MepeCceUCHUs ABYX MIOCKOCTEN MEPIECHANKYIISPHBIX TPEThEH https://m.edso0.ru/16¢95c3a
IJIOCKOCTH
ITpsAMOYTOABLHBIN apallIeIeIuIen; Ky0; N3MEPEHNS, CBOMCTBA

69 PAMOYT P i p https://m.edsoo.ru/52c¢88814
MIPSIMOYTOJIBHOTO MapasuIelieuIie/1a
TeopeMa o quaroHajiv IpsIMOYroJbHOIO IapajiielieuIeaa u

70 p A . p T P . https://m.edsoo.ru/d47cac87
CIICJICTBHEC U3 Heé
CrepeoMeTpHUUecKr€e U MPUKIAIHBIC 3a1a49H, CBI3aHHbBIE CO

71 P p P g A https://m.edsoo.ru/6e119e38
B3aUMHBIM PACIIOJI0KEHUEM TMPSMBIX U TUIOCKOCTH
IloBTOpEHHE: CKPEIIMBAIOIIHECS IPSAMEIE, HapaJLIeIbHbIE

72 P pett B p p https://m.edsoo.ru/1144c324
IJIOCKOCTH B CTaHJIAPTHBIX MHOTOTPaHHUKAX
[Tapa mapaynenbHBIX IIOCKOCTEH Ha CKPEIIUBAIOIIUXCS TIPSIMBIX,

73 paccTosiHUE MEXAY CKPEIIMBAOIIMMUCS IPSIMBIMHU B IIPOCTHIX https://m.edsoo.ru/cfcadebf
CUTYaIUsIX
Paccrosane oT TOYKH A0 IIIOCKOCTH, PACCTOSTHHE OT NPSAMOM 10

74 a P P a https://m.edsoo.ru/b9a387c8
IUIOCKOCTH
Brrunciaenue paccTOSTHUHM MEXKAY CKPEIIMBAIOIIMMHUCS IPSIMBIMH C

75 p Vﬂy pett m p https://m.edsoo.ru/fc762dd4
MOMOILBIO IEPIEHAUKYISIPHOMN TNIOCKOCTH
TpéxrpaHHbIii yroi, HEPABEHCTBA JIsi TPEXTPAaHHBIX YIJIOB.

76 Teopema [Tudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JJIS https://m.edsoo.ru/6e34b31e
TPEXTPAHHOIO yIJIa
DneMeHTHI chepHUISCKON TEOMETPHUH: T'e0Ae3NUeCKIEe JIMHUU Ha

77 Pep P A https://m.edsoo.ru/82ba2777
3emite

78 KonTtponbHast padota "Yrisl u paccTostHUS " https://m.edsoo.ru/69a7d942

79 Cuctemaru3zanusi 3HaHUN "MHOTOTpaHHUK U €T0 SJIEMEHTHI" https://m.edsoo.ru/dd1173e8

80 [Iupamuna. Buasl nupamug. [IpaBunbras nupamuia https://m.edsoo.ru/51ff5abc
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81

[Tpusma. [Ipsamast u HaknoHHas npu3Mel. [IpaBuiibHas pu3ma

https://m.edsoo.ru/68bb5bec

82 [psimoit mapasuienenumnea, TPSMOYTOJIbHBINA Mapaiesienues, Kyo https://m.eds00.ru/8515ba52
83 Brinykibsie MHOTOrpanHuku. Teopema Ditnepa https://m.eds00.ru/86151552
84 Boinyxkiiblie MHOrorpannuku. Teopema Oinepa. [IpaBuibHbie U 1 https://m.edso0.ru/624c6567
NOJTYIIPaBUIbHBIE MHOTOTPAaHHUKHU
85 KoHnTtponbHas pabora "MHororpaHHuKu" 1 https://m.edso00.ru/9ac392c8
86 [TonsaTue BeKTOpa Ha MIOCKOCTH U B IPOCTPAHCTBE 1 https://m.edsoo.ru/b744c9ec
87 CyMMa BEKTOpOB 1 https://m.edso0o.ru/29ad6e37
88 PazHocTh BEKTOPOB 1 https://m.edsoo.ru/dal62dbc
89 [IpaBuio mapasienenurena 1 https://m.edsoo.ru/a8b5abla
90 YMHOXEeHHEe BEKTOpa Ha YHUCIIO 1 https://m.edsoo.ru/2a5d2dcl
01 Pa3n(i>KeHHe BEKTOpA M0 0a3zucy TpEX BEKTOPOB, HE JICKAIIUX B 1 https://m.edsoo.ru/92765464
OJTHOM TUTOCKOCTH

92 CkanspHoe npou3BeIeHUE 1 https://m.edsoo.ru/fd6b44a5
93 Boruncnenue yria Mex1y BEKTOpaMH B IIPOCTPAHCTBE 1 https://m.edsoo.ru/e634d38a
94 [IpocTeiimme 3a1a4u ¢ BEKTOPAMH 1 https://m.edsoo.ru/3d5b22ec
95 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1 https://m.edsoo.ru/6b87c2da
96 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1 https://m.edsoo.ru/b9b6d54f
97 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1 https://m.edsoo.ru/24e7b226
98 O000I11IeHNE U CUCTEMATU3AIUs 3HAHUH 1 https://m.edsoo.ru/22247c8c
99 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 https://m.edsoo.ru/eb16c61a
100 Htorosast KoHTpoJIbHAS paboTa 1 https://m.edsoo.ru/eca25dd6
101 Hroroas koHTpOabHAs paboTa 1 https://m.edso0o.ru/13be7183
102 O00011IeHNE U CUCTEMATU3AaIis 3HAHUN 1 https://m.edso0.ru/c8863892
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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11 KITACC

N KosmyecTBo yacoB Hara JJIeKTPOHHBbIE LU (PPOBHIE
n/_r[ Tema ypoka B Konrp. Ilpakr. H3y4YeHH o00pa3oBaTe/IbHbIE
cero
padorbl  padoThl A pecypcbl
[ToBTopenue temsl "KoopauHaTel BEKTOpa Ha MJIOCKOCTH U B
1 P | PA P 1 https://m.edsoo.ru/c7ce9c2f
IIPOCTPAHCTBE
2 [ToBTOopenue Tembl "CkansipHoe Ipou3BeACHNE BEKTOPOB" 1 https://m.eds00.ru/49d29f46
[ToBTOpenue Temsl "Brrunciienne yria Mexay BEeKTOpamMu B
3 P \ - ad P 1 https://m.edsoo.ru/ecb2a824
MIPOCTPAHCTBE
IloBTOpeHue Temnl "YpaBHEHHE IPSIMOI, IIPOXOIAIICH Yepes3 JIBe
4 F P P POXOLIL pesd 1 https://m.edso0.ru/7a5e9713
TOYKHU
5 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, YPABHEHUE INIOCKOCTU B OTPE3KaAX 1 https://m.edso0.ru/24171bae
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, YPABHEHHUE INIOCKOCTH B OTPE3KaX 1 https://m.edsoo.ru/dec14c37
7 BekropHoe npousBeneHue 1 https://m.edsoo.ru/de683aaa
8 JIuneliHbIe HEPABEHCTBA, JINHEWHOE IIPOrpaMMHUPOBaHUE 1 https://m.edsoo.ru/f72c7fa
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE IPOTPaMMUPOBaHUE 1 https://m.edsoo.ru/d21cf6ee
AHanuTHyecKrue METO/Ibl pacuéTa yriia Mex,Jy NpsSMbIMH B
10 AP " AP 1 https://m.eds00.ru/d1fa9d71
MHOTOTpaHHUKAX
AHanuTHyecKrue METO/Ibl pacuéTa yriia MeX,]y MII0CKOCTIMHU B
11 ARLD y o 1 https://m.edsoo.ru/fe24d456
MHOTOTpaHHUKAX
12 dopMyita pacCTOSIHUSA OT TOYKH 10 IUNIOCKOCTH B KOOPAMHATAX https://m.edso0.ru/5h56823d
13 HaxoxaeHue paccTosiHUI OT TOYKHU A0 IUNIOCKOCTH B KyOe https://m.edsoo.ru/9ef42fa7
HaxoxzaeHue paccTossHUI OT TOYKHU A0 IUIOCKOCTH B NIPaBUIIBHON
14 8 P A P 1 https://m.edsoo.ru/25bclef2
nupamuie
15 Kontponbhas pabota "AHamuTudeckas reomeTpus” 1 https://m.edsoo.ru/1f7ea33f
16 CeueHnst MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKHU https://m.edso00.ru/416bc79c
17 CeueHrst MHOTOTPAaHHUKOB: METOJ] CJIEJIOB https://m.edso00.ru/1273ffb9
CeueHusi MHOTOIPaHHUKOB: CTaHAApTHBIE IUIOCKOCTH, ITEpECeUEHUS
18 P . Aap p 1 https://m.edsoo.ru/a2cd38a4
MPSIMBIX U MJIOCKOCTEMN
19 [TapatenpHbIe IPsMBIE U IIIIOCKOCTH: NAPAJIJICIIbHBIE CEYCHUS 1 https://m.edso0.ru/e4b889fd
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20 [TapannensHbIe MPSIMBIC U TIFIOCKOCTH: pacu€T OTHOLICHUH https://m.edsoo.ru/b12282ed
Ha AJJICJIBHBIC ITPAMBIC U ITIJIOCKOCTU. JIbI MECXK,

21 P P y o https://m.edsoo.ru/bd78ac3a
CKPEITUBAIOIIUMHUCS TPSIMBIMUA
[TepnieHAMKYASAPHBIE TPSAMBIE U INIOCKOCTHU: CTAHJAAPTHBIE IMAPbI

22 MEPIEHIUKYISIPHBIX IUIOCKOCTEN U IIPSIMBIX, CHMMETPUU https://m.edsoo0.ru/f767e671
MHOI‘OFpaHHI/IKOB
[TeprieHAUKYIApHBIC TPSAMBIC U INIOCKOCTH: TEOpPEMa O TPeX

23 PHCHAMRYIAD P P P https://m.edso0.ru/9392d44f
MepIEHIUKYISIpax
[leprieHaAUKyAApHBIC IPSAMbBIC U INIOCKOCTH: BBIYHCICHHS JJIMH B

24 PHEHARKYIUP P s https://m.edsoo.ru/6e7bf7cl
MHOT'OTPaHHUKAX
HOBTO CHHUC: IJIOMaaA MHOT'OYI'OJIbHUKOB, (DOPMYIJIbI IOJI1

25 p . tan T (popmyist 2 https://m.edsoo.ru/9baad726
TIonaael, COoOpakKeHUs MO00MS
[ToBTOpEHME: TIOIIAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI IS

26 p B tan T (Gopmyb 2 https://m.edsoo.ru/d633eedb
TJI0IA IeH, COOOpaKEHHSI TIOI00MS
HOBTO CHHUC: IJIOMaA MHOT'OYI'OJIbHUKOB, (DOPMYIJIbI J1JI4

27 P . tmaa 4 opuyzbt A https://m.edsoo.ru/fc911a8e
IO IEH, COOOPaKEHHSI TIOI00MS
IInomany cedeHnii MHOrOrpaHHHUKOB: IIJIOIIAIN IIOBEPXHOCTEH,

28 taa 'p tmaa P https://m.edso0.ru/d81cea87
pa3pe3aHus Ha YacTH, COOOPaKEHUS T0100Us
[Tmomaay ceyeHnii MHOTOIPAaHHUKOB: ILIOIIAIU TOBEPXHOCTEH,

29 Has P tas P https://m.edso0.ru/83b98d39
paspe3aHus Ha YacTH, COOOpaKeHUs T0100Us
KontponrsHas padora "[loBTOpeHHE: MHOIOTPAaHHUKH, CCUCHHS

30 P pab: P P https://m.edsoo.ru/d2658ebd
MHOTOTPaHHUKOB

31 O6béM Tena. O6beM IPSIMOYTOJIBHOTO Napasuieenune1a https://m.edsoo.ru/826e23fb

32 3amaun 00 yABOEHHH Ky0a, 0 KBaJpaType Ky0a; 0 TPUCEKLIUHU yIia https://m.edsoo.ru/522e867e
CrepeoMeTpHYECKHE 3a/1a4M, CBI3aHHBIE C 00BEMOM

33 p P AT, https://m.eds00.ru/2667e6de
MPSMOYTOJIBHOTO TIapaJuIeIIeTHIIe /1a
[IpuknagHbie 3a1a4n, CBSI3aHHEIC C BEIYUCICHUEM 00bEMa

34 p A a https://m.edsoo0.ru/41398a71
MPSIMOYTOJIBHOTO TIapaJuieNenune1a

35 OOBEM TIPSIMOI TIPU3MBI https://m.edsoo.ru/ala4466b
CTe COMCTPHUUYCCKHUC 3aa4n, CBA3AHHBIC C BEIYNCIICHUEM O6’I)éMOB

36 P P AETH, https://m.edso0.ru/lee258f4

MPSAMOM TPU3MBI
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37 [Ipuknagubie 3a1a4n, CBSI3aHHBIE C 00BEMOM MPSIMON MPU3MBI 1 https://m.edsoo.ru/5b64ebdb
Brruucienue 00bEMOB TEJT ¢ TOMOIIBIO ONPEICAEHHOTO HHTErpaJa.

38 . . B pedt P 1 https://m.edsoo.ru/ca7dbf2d
O0BEM HAKIIOHHOW MTPU3MBI
Brruucienue 00bEMOB TEJI ¢ ITOMOIIBIO OIPEICAEHHOTO erpaJa.

39 . PEMOB T € HOMOMIBIO ONPEACTCHHOTO HHTETD 1 https://m.edsoo.ru/c4e2e5c6
OO0BEM TUPAMHUTBI
®dopmyna 00bEMa mupamMuabl. OTHOIICHHE 00BEMOB ITUPAMH]L C

40 Py pamu pamui 1 https://m.eds00.ru/91672d2f
00IIUM yTIIOM
®dopmyina 00bEMa nmupamuisl. OTHOIICHHE 00HEMOB MUPAMU] C

41 Py pantii pantiti 1 https://m.edsoo.ru/5bcdeb66
00IIUM yTIIOM
CrepeoMeTpuieCKHE 3a/1a49H, CBsI3a e ¢ 00bEma aKJIOHHOM

42 P P A, CBASAHER DEMAMIT HATJIOMHON 1 https://m.edsoo.ru/cfbc984c
TIPU3MBI

43 CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE C 00bEMaMU MTUPAMHU/IBI 1 https://m.eds00.ru/95db2799
ITpuknagneie 3agaun no Teme "OO0BEMEI Tell", CBSI3aHHbBIE C 00BEMOM

44 PHICTAIHBIC 337 1 https://m.eds00.ru/55d4f1b7
HaKJIOHHOH MPU3MBbI
[Ipuknagaeie 3amaun 1mo TeMe "OO0bEMBI Tel'", CBI3aHHBIE C 00BEMOM

45 P g A 1 https://m.edso0.ru/9d64515e
MU PAMH/TBI

46 [Tpumenenne 06bEMOB. Boruncnenne paccTosHUS 10 MIIOCKOCTU https://m.edsoo.ru/4e19ech6

47 KonTponbnas padora "O6béM MHOTOrpaHHUKA" https://m.edsoo.ru/db67181c

WIUHIpHYECKas TTIOBEPXHOCTh, 00pa3 Y€ HWIMHAPUIECKON

48 i AP P pasyiofiue i P 1 https://m.edsoo.ru/278d4dfd

MMOBEPXHOCTHU
nwnuaAp. IpsMoin kpyropoit munuaap. Inomans MOBEpXHOCTH

49 i AP- 1P 24 t P tmad P 1 https://m.edsoo.ru/f83ee683
HUATUHIPA
Konndeckas moBepXHOCTh, 00pa3yronue KOHMUYECKOU MMOBEPXHOCTH.

50 P pasyrom P 1 https://m.edsoo.ru/bcdfefa6
Konyc

51 Ceuenne KOHyca MJIOCKOCTBIO, MAapAJUIEIBbHON IIJIOCKOCTH OCHOBaHMS 1 https://m.edsoo.ru/2e5a1f29

52 VYceuénnblil konyc. 300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1 https://m.edso00.ru/475fea2c

53 [Tnomaaps 60KOBOY MOBEPXHOCTH U MOJTHON MOBEPXHOCTH KOHYCA 1 https://m.edso0.ru/9ac1444e

54 [Tnourans 60K0BOM MOBEPXHOCTH U MOJTHON TOBEPXHOCTH KOHYCa 1 https://m.eds00.ru/1325f3dd
CrepeoMeTpriecKHe 3a1a4u Ha JOKA3aTeIbCTBO M BHIYMCIICHUE,

55 P P A g 1 https://m.edso00.ru/76844cf2

MMOCTPOCHUCM CeUYeHU HNUJIMHApAa, KOHYCa
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CTepCOMeTpI/ILIeCKI/Ie 3aJa4M Ha J0Ka3aTCJIbCTBO U BbIYHMCIICHUC,

56 B 1 https://m.edsoo.ru/c3a8bde9
MIOCTPOCHHUEM CEUYECHUN IMIMHIPA, KOHYCa

57 [IpuknagHeie 3a1a4u, CBI3aHHBIE C IIUIMHIPOM https://m.edsoo.ru/d2del13ca

58 [Ipukitagueie 3a1a4u, CBSI3aHHBIE C IWJIMHIPOM https://m.edso00.ru/3897dad5

59 Cdepa u map https://m.edsoo.ru/fb7912b1

60 Ilepeceuenue cepsl 1 mapa ¢ mwiockocTsio. Kacanue mapa u chepst 1 https://m.edsoo.ru/c1475e77
IUIOCKOCTBIO. Bu u n300pakenue mapa

61 [lepeceuenue chepsl u mapa c miockoctbo. Kacanue mapa u cdepsr 1 httos://m.edsoo.ru/afAa7147
IJIOCKOCTHIO. Buj u n3o0paxenue mapa

62 VYpasuenue chepsl. [Ltomans chepsl u e€ gacren https://m.edso00.ru/2474b359

63 Cummetpus cdepsl U mapa https://m.edso0.ru/c23ec878
CrepeoMeTpuyecKre 3aJja4i Ha I0Ka3aTeIbCTBO U BHIYHUCIICHHE,

64 CBSI3aHHBIE CO CEepoil U MapoM, TOCTPOSCHUEM UX CEUCHUN 1 https://m.edsoo.ru/df97bd97
IJIOCKOCTBIO
CrepeoMeTpHuyecKre 3aJauu Ha JOKAa3aTeIbCTBO U BEIYUCIICHHE,

65 CBSI3aHHBIE CO CEpOH U MapOM, IIOCTPOCHUEM HX CEUCHUI 1 https://m.edsoo.ru/d324ea75
IUIOCKOCTBIO

66 [TpuknaaHble 3a1a9u, CBSI3aHHbIE CO c(epoil U mapomM 1 https://m.edsoo.ru/95a815fb

67 IToBTOpEHUE: OKPYKHOCTH Ha MIIOCKOCTH, BEIYUCICHHS B 1 httos://m.edsoo.ru/67dda7ee
OKPY>KHOCTH, CTaHJIapTHbIE MOA00US

68 Pa3znnunble KOMOMHALIMY TeJ BpallleHUsI U MHOTOTPAaHHUKOB 1 https://m.edso00.ru/447414f7

69 3anaun o teme "Tena ¥ MOBEPXHOCTH BpalleHUs" 1 https://m.edsoo.ru/7f99de3a

70 3amauu o Teme "Tena 1 MTOBEPXHOCTH BpalieHus" 1 https://m.edsoo.ru/a97b28ca

71 KonrtponbHast pabota "Tena 1 moBepXHOCTH BpameHus" 1 https://m.edsoo.ru/e8a547f6

72 06vem mumrHapa. Teopema 06 00bEME MPSAMOTO MIJIUHIIPA 1 https://m.edso00.ru/961d78a8

73 BLI‘{.ITICJ'ICHI/IC 00BEMOB TEJI ¢ TOMOILBIO ONIPENIeNIEHHOTO HHTETpaa. 1 httos://m.edsoo.ru/8cf5adc?
O06BEM KOHYCA

74 [Tnomaau 60KOBOM U MOIHOM MOBEPXHOCTH KOHYCA 1 https://m.edsoo.ru/172d4f55

75 CrepeoMeTpHyecKre 3a1auu, CBSI3aHHbIEC C BBIYUCICHHEM 00bEMOB 1 httos://m.edsoo.ru/29beaf77

HWIAHAPA, KOHYCa
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[Tpuknagueie 3agaun mo Teme "OOBEMBI U TUIOIIAAN TTOBEPXHOCTEH

76 " https://m.eds00.ru/88d75145
Ten
O0BEM mapa u mapoBoro cekropa. Teopema 00 00béMe mapa.

77 [Tnomane chepsl. (;TCpGOMCTpI/I‘ICCKI/Ie 3aJlauu, CBSI3aHHbIE C https://m.edsoo.ru/e5667d27
BBIUHCIICHHEM 00bEMOB I11apa, IAPOBOT0 CETMEHTA U IIapOBOT0
CeKTopa
[Tpuknaansie 3agaun o Teme "O0bEMBI Ten", CBA3aHHBIE C 00BEMOM

78 mapa 1 miomabio chepbl. COOTHOIICHHS MEX Ty TUIOIIAAIMU https://m.edsoo.ru/5efcff8e
MOBEPXHOCTEN U 00bEMaMHU MOOOHBIX TEJ
[TomoGHBIe Tena B mpocTpaHcTBe. M3mMenenne oobEma rpu mnogoouu.

79 CrepeomeTpHuuecKue 3aJ1a4u, CBsI3aHHbBIE C BBIUUCIEHUEM 00bEMOB https://m.edsoo.ru/26cleada
TeJ U IJI0LIA/Iel MOBEPXHOCTEN

80 KOI-'I'TpOJ'ILHa}I pabota "Ilnomany noBepXHOCTU U 0OBEMBI KPYTIIBIX httos://m.edsoo.ru/91c864f2
TEN

81 JBr>xeHus HpOCTpaE-ICTBa. OTO6pa)Iu(eHI/I}I. JIBM>KEHUS U paBEHCTBO https://m.edsoo.ru/e8d891e8
¢buryp. O6mue cBoiicTBa IBUKEHUI

82 Bunbl aBrkeHU: apajuieabHbI IEPEHOC, HEHTPAIbHAS ) https://m.eds00.ru/75255d4b
CUMMETpHS, 3epKaIbHasi CHMMETPHSI, TOBOPOT BOKPYT MPSIMOI

83 [IpeobpaszoBanus nogobus. [Ipsmas u cdhepa Ditnepa https://m.eds00.ru/d168c275

84 ['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE JBUKCHUS https://m.edsoo.ru/1daa4342

85 KontponsHas pabora "Bekropsl B mpocTpaHcTse" https://m.edsoo.ru/daeb232d
Oo6o06maromiee noTopeHue 11 NoHATUH U METOJIOB Kypca reéOMETpUU

86 10-11 xnaccos, cucremaTu3anus 3HaHui: "[lapanienbHOCTh NPSAMBIX https://m.edsoo.ru/ff53f867
U IJIOCKOCTEN B mpocTpaHcTBe"
O6o61matoniee noproperHue 11 NoHATHI U METOZ0B Kypca Fr€OMETPUH

87 10-11 xmaccoB, cucreMaTH3aIys 3HaHUI: "BeKkTOpHI B https://m.edsoo.ru/89b29e3d
npocrpancTae”
O6o61maromniee nopropenue 11 noHsITHI U METOZ0B Kypca reOMETpUH

88 10-11 xmaccoB, cucreMaTH3ays 3HaHU: "BeKTOpHI B https://m.edsoo.ru/71e78941
npocrpaHcTee”

89 O6o06maromiee noBTopeHue 11 MoHATUH U METOJIOB Kypca FreéOMeTpUU https://m.edsoo.ru/25f8ecf8
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10-11 xmaccos, cuctemaTtusanus 3Hanuii: "O0beM MHOTOTpaHHHUKA"

Ob6o6maromee noTopenue 11 MoHATUH 1 METOJIOB Kypca TreéOMETpUU

90 . | 1 https://m.eds00.ru/68371e98
10-11 xnaccoB, cucremaTusanus 3HaHui: "OObEeM MHOTOTpaHHHUKA
Ob6o6maromee noTopenue 11 MoHATUH U METOJIOB Kypca T€OMETPUU

91 10-11 xmaccos, cucremaTu3anus 3Hanuil: "Ilnomanyu noBepXHOCTH U 1 https://m.edso00.ru/81595c6b
00BEMBI KPYTJIBIX TEm"
O6o6maromee moBTopeHue 11 MOHATHII U METOZOB Kypca FT€OMETPUH

92 10-11 xnaccoB, cucremaTusanus 3Hanui: "Ilnomaaym NoBEpXHOCTH U 1 https://m.edsoo.ru/6d737c4c
00BEMBI KPYTJIBIX TE"

93 Hroroasi koHTpoIbHAs paboTa https://m.edso00.ru/5752266a

94 HToroBast KOHTpOJIbHAs paboTa https://m.edsoo.ru/52cc9dal

95 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH https://m.edsoo.ru/ba2b4522
Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTHH

96 puip P P e P Ii 1 https://m.edsoo.ru/7fd69e7c
COBPEMEHHBIX MH)XCHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHI
Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH M €€ POJIb B Pa3BUTHH

97 PHAD P P K P pv 1 https://m.edso0.ru/2867b89c
COBPEMEHHBIX MH)XCHEPHBIX  KOMITBIOTEPHBIX TEXHOJIOTHH
Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJib B Pa3BUTHH

98 pHA b p p K p 13 1 https://m.eds00.ru/43115873
COBPEMEHHBIX MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B PA3BUTHH

99 pHA b p p YK p 11 1 https://m.edsoo.ru/4cc117b3
COBPEMEHHBIX MHKCHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHH
Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTHHU

100 PHAD P P K P pv 1 https://m.edsoo.ru/28dd339%
COBPEMEHHBIX MH)XEHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTHHU

101 pHA b p p K P pv 1 https://m.edsoo.ru/7df6b243
COBPEMEHHBIX MH)XEHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHH
Hcropus pa3BUTHS CTEPEOMETPHH KaK HaYKH U €€ POJIb B Pa3BUTHH

102 PHAD p P Y P pu 1 https://m.edsoo.ru/6ede9762
COBPEMEHHBIX MHKCHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102



https://m.edsoo.ru/68371e98
https://m.edsoo.ru/81595c6b
https://m.edsoo.ru/6d737c4c
https://m.edsoo.ru/5752266a
https://m.edsoo.ru/52cc9da1
https://m.edsoo.ru/ba2b4522
https://m.edsoo.ru/7fd69e7c
https://m.edsoo.ru/2867b89c
https://m.edsoo.ru/43115873
https://m.edsoo.ru/4cc117b3
https://m.edsoo.ru/28dd339e
https://m.edsoo.ru/7df6b243
https://m.edsoo.ru/6ede9762

MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOHN ITPOT'PAMMBbBI

10 KIIACC
Kon . .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/bHOI
HIPOBEPREMOTO NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIIEACTBUSA U3 HUX IPU PEILICHUH F€OMETPUYECKUX
' 3a1a4
7.3 OnepupoBath NOHATHAMU: APAILIEIBHOCTD U MEPIEHIUKYISIPHOCTD NMPSAMBIX U INIOCKOCTEN
7.4 KnaccuunupoBars B3aMMHOE PacHOI0XKEHHUE IPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE
75 OnepupoBaTh NOHATUSMU: JIBYTPaHHBIN YToJI, TPaHU JABYIPAHHOTO YyIJa, pedpo ABYIPaHHOTO
' yIJIa, JMHEMHBIM Yrojl ABYTPaHHOIO YyIUIa, IPajyCHas Mepa ABYTPaHHOIO yria
76 OnepupoBaTh MNOHATUSMHU: MHOTOIPAHHHUK, BBINYKJBIM M HEBBINTYKIbIH MHOTOIPDAaHHUK,
' 3JIEMEHThl MHOTOI'PaHHUKA, IIPABUIIbHBIA MHOTOTPaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHMKOB (IUpaMyjaa, MpPU3Ma, HPSIMOYTOJIbHBIHI
napajuienenumnesn, Kyo)
KnaccupunupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBAaHUS Ul KilacCU(UKALNUU (BBITYKIIbIE
7.8 U HEBBIYKJIblE MHOTOIPAaHHUKH, TMPABUJIbHBIE MHOTOTPAHHUKH, NpPSIMbIE U HaKJIOHHBIE
IIPU3MBI, TAPAJUIEIIEITUIIEIbI)
7.9 OnepupoBaTh MOHATHAMU: CEKYIIas NIOCKOCTh, CEYE€HNE MHOTOTPaHHUKOB
7.10 OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYCHUI MHOTOI'PaHHHUKOB, HCIIOJIb3YsI METO]] CJIE/I0B
711 Crpouth ceuyeHUs MHOTOIPAaHHUKOB METOJOM CJIE/OB, BBINOJNHSTH (BBIHOCHBIE) IJIOCKHE
' YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD: BUJI CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaXOKJAECHHWE T€OMETPHUECKUX BEIUYMH MO 0OpaslaM WU alropuTMam,
712 IIPUMEHSISI U3BECTHBIE AHATMTUYECKUE METO/IbI IIPU PELIEHUH CTaHJAPTHBIX MaTEMaTUYECKUX
' 3aJ1a4 Ha BBIYHMCIICHUE PACCTOSHUN MEXIY IBYMS TOUKaMH, OT TOUKH JI0 PSAMOM, OT TOUKUIIO
IJIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS MPSIMBIMU
Pemrate 3a7aun Ha HaXOKIACHHWE T€OMETPHUECKUX BEIUYMH MO 0OpaslaMm WU alropuTMam,
713 IIPUMEHSISI U3BECTHBIE AHATUTUYECKHE METOBI IIPU PELLIEHUH CTaHIAPTHBIX MaTEMAaTHYECKUX
' 3a/lad Ha BBIYMCIEHUE YIJIOB MEXAY CKPEUIMBAIOUIMMUCS MPSIMBIMU, MEXAY NpPAMON U
IJI0CKOCTBIO, MEX]TY MJIOCKOCTSIMH, ABYTPAaHHBIX YIJIOB
Bbruucnate 00bEMBI M TUIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpH3Ma, MHpaMHJa) C
7.14 npUMeHeHHEeM (OpMyJ, BBIYMCIATH COOTHOLICHHS MEXAY IUIOMAASIMU IOBEPXHOCTEH,
00bEMaMU MMOOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh NOHATUSAMH: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CHMMETPHH,
' LEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBHI
716 W3BnekaTh, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh MHPOPMALUIO O MPOCTPAHCTBEHHBIX
' reoMeTpHUECKUX (PUrypax, MpeICTABICHHYIO Ha YepTeKaxX U pUCYHKaAX
7.17 [IpumensaT reomeTpuueckue (akThl A pEIIeHUS  CTEPEOMETPHUYECKUX  3ajad,




npeanojararomux HECKOJIbKO IIaroB pCelICHUsA, SCJIN YCIOBHUA IMPUMCHCHUA 3a/laHbl B SIBHOM
dbopme

HpI/IMeHHTB HpOCTCfIIHHG IIporpaMMHBIE CPE€ACTBA MW JJICKTPOHHO-KOMMYHHUKAIITMOHHBIC

718 CUCTEMBI TIPU PEIICHUN CTePEOMETPHUSCKUX 3a71a4
719 [IpuBoaMT, TpPUMEpPH MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHUPOJE U JKU3HH,
' pacro3HaBarh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[IpuMeHsITh TOMYYCHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH pEAbHBIC CUTYAllUH H
MPUMEHITh W3YYCHHBIC TOHATHS B TPOIECCe TOMCKA PEIICHHS MaTeMaTHYeCKU
790 cOpMyYIIUPOBaHHOW MPOOJIEMBI, MOJICIHPOBATh PEAbHBIC CUTYaIlMH Ha SI3bIKE T€OMETPHH,
' UCCIIEIOBATh TIOCTPOCHHBIC MOJICIH C MCIIOJIb30BAHUEM I€OMETPUYECKUX MOHATHI U TEOpEM,
ammapara aireOpbl, peliaTh MPAKTUYECKUE 3aJa4yd, CBSA3aHHBIE C HAXOXKJICHUEM
TCOMETPHUCCKUX BEITHYUH
11 KJIACC
Kon . .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTeIbHOI
HPOBEPHEMOLO NMPOrpamMMbl CpeTHEro oo1ero oopa3oBaHusA
pe3yJjbTara
6 I'eomerpus
OnepupoBarh MOHATUSAMHU: HWIMHIPUYECKAS TTOBEPXHOCTH, O0Pa3yIONIUE IWIHHIPHICCKON
6.1 MMOBEPXHOCTH, IWIMHJIP, KOHUYECKask TOBEPXHOCTh, 00pa3yroIne KOHMYECKON MOBEPXHOCTH,
KOHYC, cheprueckas IOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH cIOCOOBI MOJTyYEHHUs TeJl BPALLCHUs
6.4 KnaccudumupoBats B3auMHOE pacrioioKeHHe cPephl U TMIIOCKOCTH
6.5 OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BHICOTa CETMEHTa,
' IApOBOM CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBICOTA IIAPOBOTO CIIOS, IAPOBOI CEKTOP
6.6 Bbraucnsate 00bEMBI W IUIOMAAM TOBEPXHOCTEH TN BpAIlEHUS, T€OMETPHUYECCKHX Tel C
' pUMEHEHHEM (POPMYIT
6.7 OnepupoBarh MOHATUSMU: MHOTOTPAaHHUK, BIIUCAHHBIA B c)epy U OMUCAHHBIN OKOIIO CEpHI,
cdepa, BIIMCaHHAs B MHOTOTPAHHHK HJTU TEJIO BPAIICHHS
6.8 BbI4HcnsTE COOTHOMICHHSI MEXKAY TUTOIIAIIMU TOBEPXHOCTEH 1 00bEMaMU MOTOOHBIX TE
6.9 N3o00paxaTh wu3y4aemble (UTYpBI OT PYKH H C TPUMEHEHHEM IMPOCTHIX YEPTEKHBIX
' UHCTPYMEHTOB
6.10 BrImonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
' CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TN BPAIICHUS
6.11 W3Biiekath, MHTEPIPETHPOBATh W TMPeoOpa3oBbIBATh WH(MOPMAIHUIO O IMPOCTPAHCTBEHHBIX
' reOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKAX
[MpumensTh  reomerpudeckue (AKThl Ui PEHICHHS  CTEPEOMETPUYECKHX  3ajad,
6.12 MIPE/IIOIaraoIuX HECKOJIBKO IIaroB PEIICHHS, €CIIU YCIOBHS TPUMEHEHHS 33aJ]aHbl B SIBHOM
dhopme
6.13 OnepupoBarh NOHATHEM: BEKTOP B IIPOCTPAHCTBE




BremonHATh I[GﬁCTBPISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUA BCKTOPOB U YMHOXCHUSA BCKTOPA Ha

6.14 YHUCJI0, O0OBICHATH, KAKMMHU CBOMCTBAMH OHM 00JIaJal0T
6.15 [TpuMeHATh MpaBMIIO Mapaiesenunesia Mpy CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATUSAMH: JEKAPTOBBI KOOPIHMHATHI B MPOCTPAHCTBE, BEKTOP, MOMAYJIb
6.16 BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YroJ MEXIY BEKTOPaMH, CKaJSIPHOE
IPOM3BECHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIC BEKTOPHI
6.17 HaxoauTe cyMMy BEKTOPOB U NPOU3BEIEHHE BEKTOpA HA YHCIIO, YTOJl MEXIY BEKTOpPaMH,
' CKaJIIPHOE TMPOU3BEICHHUE, PACKIIAIBIBATH BEKTOP 10 IBYM HEKOJIMHEAPHBIM BEKTOPaM
6.18 3a7aBaTh MIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT
6.19 Pemate mpocreiiine reoMeTpuyeckue 3agadyd Ha NPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
' MeTo/a
Pemrate 3amaum Ha J0Ka3aTeNbCTBO MAaTEMAaTHYECKMX OTHOUICHWH ¥ HaxXOXKJIEHHE
6.20 TE€OMETPHUECKUX BEITMYUH 110 00pa3liaM Ml aJroOpuTMaM, IPUMEHSISI U3BECTHBIE METO/IBI IIPH
pEIIeHIH CTAaHIAPTHBIX MAaTEMATHYECKHUX 3a/1a4
6.21 [TpuMeHATh TNpOCTEHIINE MPOTPaMMHBIE CPEICTBA M AIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
' CHCTEMBI IIPY PEIICHUU CTEPEOMETPHUECKUX 3324
6.22 [lpuBoaUTHE mTpHMEpHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U JKU3HH,
' pacno3HaBaTh NPOSIBICHUE 3aKOHOB TE€OMETPHH B HCKYCCTBE
[IpuMeHsATh TONyYEHHBbIC 3HAHHUS HA MPAKTUKE: aHAIM3UPOBATh pPEAIbHBIC CUTYAllMH H
OPUMEHSATh HM3yYCHHBIE TOHATHA B TPOLECCe TIOMCKAa PEHICHHS MaTeMaTH4YeCKU
6.23 copMyIMpOBaHHOW TPOOIEMBI, MOAETHPOBATh PEANbHBIE CHTYallud Ha SI3bIKE T€OMETPHH,

HCCIICA0BAaTh ITOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUEM I'€COMETPUUCCKUX MOHATUH U TCOPECM,
arrapara anrerbI, pemaTtb MOPAKTHYCCKUEC 3aJdayM, CBA3aHHBIC C HAXOXKIACHUCM
TeOMCTPHUICCKUX BCININH



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KIIACC

Kon
7

7.1

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

OCHOBHBIE TIOHATHSA CTEPCOMETPHHU. Tqua, npsAMas, IIJIOCKOCTb, IIPOCTPAHCTBO. ITonstne 00
AKCHUOMAaTHYECKOM IMOCTPOCHUHN CTECPEOMETPUU: AKCHUOMBI CTEPCOMETPHUH U CIICACTBUA U3 HUX

7.2

7.3

7.4

Bzaumuoe PACIIOJIOKCHUC TIPAMBIX B IHPOCTPAHCTBC: ICPCCCKAOMIUCCA, MapallICJIbHBIC U
CKpCHIUMBAOIIHUECSA ITPAMBIC. HapaJ'IJ'IeJ'IBHOCTB MpAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE: MapajlJICJIbHbIC
IpsAMBIC B IIPOCTPAHCTBE, MNapaJlICIIbHOCTH TpéX IIpsAMBIX, MIapaJlICIbHOCTb HpHMOfI H IIIIOCKOCTH.
Vrieic COHAIpaBJICHHBIMU CTOpOHaMH, Yrojl MEXAY IpAMBIMU B IIPOCTPAaHCTBE. HapaJ'IJ'IeJ'IBHOCTB
IUIOCKOCTEH: mapajyiCJIbHbIC IIJIOCKOCTH, CBOMCTBa mapaujiCJIbHbIX MJIOCKOCTEH. HpOCTCI‘/‘II_HI/Ie
IIpOCTPAaHCTBCHHLIC (1)I/Il"ypbl Ha IIOCKOCTHU: TCTPAdIP, Ky'6, MmapaiiCICImIiCa, IOCTPOCHUEC CceuyeHH I

[leprieHANKYIAPHOCTh MPSIMOM U MJIOCKOCTU: MEPHEHIUKYISPHbIE MPsSMbIE B IPOCTPAHCTBE, MPsIMble
napajjiesibHble U IEepIeHAUKYIApPHbIE K IUIOCKOCTH, NPU3HAK MEPIEeHAMKYISIPHOCTH MPsAMOUH U
IJIOCKOCTH, TEOpEMA O IPSIMOM NEPHNEHAUKYISPHON IJIOCKOCTU. YTIIbl B IIPOCTPAHCTBE: YIOJI MEXKIY
IpSIMOIMl M IJIOCKOCTBIO, JBYIPAaHHBIA yrojl, JUHEHHbIM yros aByrpaHHoro yria. Ilepnenaukynsp u
HaKJIOHHBIE: PAaCCTOSIHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSHUE OT HPSAMOM A0 MIOCKOCTH, NMPOEKLUs
¢burypsl Ha TUIOCKOCTH. [leprneHAMKYISIPHOCTh IUIOCKOCTEH: MPHU3HAK MEPHEHIUKYIIPHOCTH ABYX
mockocteil. Teopema o TpEX mepreHuKyspax

IloHsATHE MHOIOrpaHHHMKAa, OCHOBHBIE DJIEMEHTHl MHOIOTPaHHUKA, BBIIMYKIBIE W HEBBIMYKIIbIE
MHOTIOTPaHHUKH, pa3BEPTKA MHororpaHHuka. IIpusma: nN-yrosbHas Ipusma, I'PaHM U OCHOBaHUsA
MPU3MBI, NIpsIMasi U HaKJIOHHAs MPU3MbI, OOKOBas M MOJIHAS MMOBEPXHOCTh NMpu3Msbl. [lapannenenunen,
MIPSIMOYTOJIBHBIA TMapajulelIelIANel U ero cBoicTBa. [Ilmpammpa: N-yronpHas NHpaMula, T'PaHU H
OCHOBaHME MHpaMHUabl, OOKOBas W TIOJHAs IOBEPXHOCTb MUPAMMJIbI, NpPaBUJIbHAs M YyCEuEHHas
nupamMuza. DJIEeMEHTbl MpU3Mbl U nupamuabl. [IpaBUibHbIE MHOTOIPaHHUKH: TOHSATHE MPaBHIILHOTO
MHOI'OTPaHHUKA, IPABWJIbHASI IPU3Ma U IPABWIbHAS NTMpaMUJa, IpaBUiIbHAs TPEYroJIbHAs IUpaMua 1
NpaBUIIBHBIN TeTpasap, KyO. IlpeacraBienne o mpaBUIbHBIX MHOTOIpaHHMKAX: OKTa’3ap, JOJEKa’dp U
nkocadapyrue CedeHus MpU3Mbl U TUPAMMU/IBI

7.5

CI/IMMeTpI/ISI B HPOCTPAHCTBE: CHUMMETPHUA OTHOCHUTCIBHO TOYKH, prIMOI;’I, IUIOCKOCTH. DJIEMEHTHI
CUMMCTpPUH B ITUpaMuJiax, mapauiCJICnuieaax, mpaBujaIbHbIX MHOTIOIpaHHUKAX

7.6

7.7

Brrunciienue 31€eMeHTOB MHOTOIpaHHUKOB: p&Opa, quaroHaiu, yrisl. [lnomans 60KoBOH MOBEPXHOCTH
U TIOJIHOM MOBEPXHOCTU MPSMOM MpPU3MBI, IUIOLIA/b OCHOBaHHM, TeopemMa O OOKOBOW MOBEPXHOCTH
npsiMoii mpu3Mel. [lnomanas 60K0BOI MOBEPXHOCTH M OBEPXHOCTH MPABUIBHOM MUpaMubl, TEOpEMa O
rmomaay yceuéHnon nupamuapl. [loastre 06 00péme. OOBEM MTUPAMUIBI, PU3MBI

[Tomo6uble Tema B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOHMIAASMH TIOBEpXHOCTEH, o0BEMamu
MOIOOHBIX Tell

11 KIJIACC

Kon
6

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

I'eomeTpus

6.1

[lwimHapuyeckass  MOBEPXHOCTb,  OOpasylomuMe  IMJIMHIPUYECKOW  TOBEPXHOCTH,  OCh

WIMHAPUYECKOM MoBepXHOCTH. L{nnmuuap: ocHoBaHMsA U OOKOBast MOBEPXHOCTh, 0Opa3yromiast 1 OcCh,




TUIOMIA/Ib OOKOBOM M MOTHON TTOBEPXHOCTH

KoHnueckass moBEpXHOCTh, 00pa3yromue KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOM

6.2 noBepxHocTu. KoHyc: ocHOBaHME M BeplIMHA, 00pa3yromias U OCh, IUIOIMIAb OOKOBOW M MOJHOM
MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3ylolIye U BBICOTa, OCHOBAHUS M OOKOBasi IOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paauyc, fuameTp, Iionaab noBepxHoctu cheprl. BzaumHoe pacmnonoxeHue
cdepbl U MIIOCKOCTH, KacaTellbHas MJIOCKOCTh K cdepe, miomaib chepbl
6.4 N300pakeHue Tl BpalleHus Ha IMJI0CKOCTU. Pa3BEpTka muimHapa U KOHyca
6.5 KomOunanuu ten BpaiieHus 1 MHOTOIpaHHUKOB. MHOrOrpaHHHK, OMKUCAaHHBINA 0K0JI0 chepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK, WM TEJIO0 BpallleHus
6.6 [Torsitue 06 o0bEme. OCHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIHLHOTO
' napajuienenunena u cieAactsus u3 He€. O0bEM HMIMHIPA, KoHyca. O0BEM Iapa U MIoImaabs chepbl
6.7 [TomoGuble Tena B mpocTpaHcTBe. COOTHOIICHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH, 0O0BEMamu
' HOJ0OHBIX TEJ
6.8 Ceuenuss nunuHApa (MapajieibHO M TMEPHEHAUKYISIPHO OCH), CEYeHHs] KOHyca (MapajulelbHOe
' OCHOBAHUIO U POXOJsIlee Yepe3 BEPILUHY), CEUCHUS 11apa
Bekrop Ha mutockoctu u B npoctpancTBe. CI0KEHUE W BEIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
6.9 Ha yucno. Pa3noxenue BekTopa o TpéM HEKOMILIaHAPHBIM BekTopaM. [IpaBuiio mapamnenenunena.
Perenue 3aay, CBI3aHHBIX C IPUMEHEHHEM MTPABIII JCHCTBHM ¢ BEKTOpaMHU
IIpssMoyrosbHas cucrteMa KoopauHaT B poctpancTse. Koopaunats! Bexkropa. [Ipocreitmme 3anaun B
610 | KOOPmMHATAX. VYron mexnay Bektopamu. CKajsipHOE IPOHM3BEICHUE BEKTOPOB. BhIumcieHnue yrios

MCXKAY MPAMBIMHA U IJIIOCKOCTAMMU. KOOpI[HH&THO-B@KTOpHLIfI METOA IpHU PECIICHUHU T'COMETPUUCCKHUX
3aJa4d



ITPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM IMPOI'PAMMBI CPEJHEIO
OBHIEI'O OBPA30BAHUA

Kon
NpoBepPsIEeMoOro
TpeOoBaHUSA

IIpoBepsiemblie TpeOOBAHUSA K NPEAMETHBIM pe3yJbTaTaM 0CBOCHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Brnanenue MerogamMum  [10Ka3aTeNbCTB, AITOPUTMaMU  pELICHUs  3a7a4; yMEHHUE
(dbopMynHpOBaTH U ONIEPUPOBATH MOHATUSMU: ONPENEICHUE, aKCHOMa, TeopeMa, CIIECTBUE,
CBOICTBO, MpHU3HAK, J0KA3aTEeIbCTBO, PABHOCWIbHBbIE (DOPMYIMPOBKU; HPUMEHATH HX;
yMeHue (GOpMYIHpOBaTh OOpaTHOE M TPOTUBOIIOJIIOKHOE YTBEPXKICHHE, NPUBOAUTH
MpUMEPBI U KOHTPIPUMEPBHI, UCIIOJIB30BAaTh METOJl MATEMATHUYECKON MHIYKIUU; TPOBOJUTh
JI0Ka3aTeNbHbIE PACCYK/ICHUS NPU PEIICHUH 3a/1a4, OLIEHUBATh JIOTUYECKYIO TPABUIIBHOCTD
pacCyXJI€HUI; YMEHUE ONEPUPOBATH MOHATUAMU: MHOXKECTBO, ITOJAMHOKECTBO, ONEpaluu
HaJ MHOXECTBaMM; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jyis
ONMCaHUs peajbHbIX MPOLECCOB U SIBJICHUM U MPU PEUICHUH 337a4, B TOM YUCIE U3 APYTUX
y4eOHBIX TPEAMETOB; YMEHHUE ONEPUPOBATh MOHSATHAMH: Tpad, CBSA3HBIA Tpad, AepeBo,
IUKJI, Tpad Ha MIIOCKOCTH; YMEHHUE 3a7aBaTh U OMUCHIBAThH Ipadbl pa3TUYHBIMU CIOCO0aMU;

MCIIOJIb30BaTh Tpadbl MPH PEIICHNUH 3aa4

YMeHue onepupoBaTh MOHATHSAMHU: HATYPAITBHOE YHCIIO, IEJI0C YHCIIO, CTCTICHb C IEIBIM
MOKa3aTeieM, KOpeHb HaTypalbHOW CTENEHH, CTENEeHb C pPAlMOHAIBHBIM TOKa3aTeleM,
CTCIICHBb C I[CflCTBI/ITGJ'IBHI:IM II0Ka3aTclieM, norapmi)M qucia, CMHYC, KOCMHYC U TaHTCHC
MPOM3BOJIBHOTO YHUCJA, OCTAaTOK MO MOJIYJII0, PAalMOHAIbHOE YHCIO, WPPalMOHAIBLHOE
YHUCII0, MHOXECTBA HATYPAJIbHBIX, HCJIbIX, PAllMOHAJIbHBIX, HGﬁCTBI/ITGJ'H:HBIX YUCCII; YMCHUC
WCIIONIb30BaTh TMPU3HAKH JETUMOCTH, HAaWMEHBIIMK OOIIM JAEeNuUTeNh W HauMeHbIee
oOmiee KpatHoe, alropuT™M EBKIWAAa NPH pENICHHH 3aJa4; 3HAKOMCTBO C Pa3IMIHBIMHU
MO3UIIMOHHBIMH CUCTEMAaMH CYUHCJICHHS; YMEHHE BBIMOTHATH BBIYHMCICHUE 3HAYCHUH U
peoOpa3oBaHus BBIPAKEHUH CO CTEMEHSIMH W jorapudmamu, rnpeoOpa3oBaHus JIPoOHO-
paloOHaTbHBIX BBIPAKEHUN; YMEHHE ONEepUPOBATH MOHATHAMH: TOCIEI0BATEILHOCTD,
apudMeTHdecKas TPOTPECCHs], TEOMETpHUYECKas TMPOTrpeccHsi, OCCKOHEYHO YOBIBArOIIIAs
reOMeTpHUEeCcKass MPOTPEcCHusi; YMEHHE 3a/1aBaTh MOCIEAOBATEIHHOCTH, B TOM YHCIE C
MOMOUIbI0 PEKYPPEHTHBIX (QOpPMYJ; yMEHHE ONEpUpPOBATh MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COHpSDKéHHI)Ie KOMIUJICKCHBIEC 4HCJia, MOJAYJIb W APpIrYMCHT KOMIUICKCHOI'O 4YHCIA,
dopMa 3ammMcH KOMIUIEKCHBIX 4ucCen (FeoMeTpHdYecKas, TPUTOHOMETpHYecKas |
anreOpanveckas); yMETh MPOU3BOAUTH apU(PMETHUYCCKHUE IEHCTBUS C KOMIUIEKCHBIMHU
qucjiaMu; HOpUBOAWUTL HNPUMCPLI HCIOJbB30BAHHWA KOMIUICKCHBIX YHCCI; OICPUPOBATH
MOHATHSAMU: MaTpuia 2xX2 u 3X3, ompeaenuTeab MaTpPHUllbl, F'€OMETPUYECKUUA CMBICI

ONPEAECTUTENS




YMmenune OIICPHUPOBATE IMOHATHAMH: PALMOHAJIBHBIC, HPPAalMOHAJIIBHBIC, ITOKa3aTCJIbHBIC,
CTCIICHHEBIC, JIOFapI/I(I)MI/I‘ICCKI/Ie, TPUTOHOMCTPUUCCKHUEC YpPAaBHCHHA W HCPABCHCTBA, HUX
CHUCTEMBI;, YMCHHUEC OIICPUPOBATH MMOHATUAMU: TOXKIACCTBO, TOXKIACCTBEHHOC npeoGpaaoBaHI/Ie,
YpaBHCHHUEC, HCPABCHCTBO, CUCTCMa ypaBHeHI/Iﬁ 1 HCPABCHCTB, PABHOCUJIBHOCTDH ypaBHeHI/If/'I,
HEPABCHCTB U CUCTCM; YMCHHUEC PCIIATh YpaBHCHHUA, HCPABECHCTBA U CUCTCMbI C ITOMOIIBIO
Pa3InYHbIX HpI/IéMOB; pemiaTte YpaBHCHUS, HCPABCHCTBA W CHUCTCMbI C IIApaMCTPOM;
IIPUMCHATH YpaBHCHHA, HCPABCHCTBA, X CUCTEMBI AJId PECIICHUA MAaTEMaTHYCCKUX 3adad U

3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHOU KU3HU

YMeHue onepupoBaTh MOHATUAMHU: (DYHKIUS, UYETHOCTh (DYHKIMH, NEPUOJUYHOCTH
GyHKIIMM, OTpaHHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH (YHKIIMH, IKCTPeMyM (QYHKIHH,
HanOoJIbIIee U HAUMEHbIIIEe 3HAYCHUST (PYHKIIUN HA IPOMEKYTKE, HEIIpephIBHAS (DYHKITHS,
acCUMNTOTHI Tpaduka QyHKIMH, IepBasi U BTOpasi MPOU3BOHAS (HYHKIIUU, TEOMETPUUECKUI
U (U3NYECKUI CMBICT MPOU3BOJHOM, MEPBOOOpA3HAs, ONPENSIEHHBIA HHTETpall; YMEHUE
HAaXOJUTh ACHUMNTOTHI rpaduka (QYHKIUU; YMEHHE BBIUUCISATH HPOU3BOIHBIE CYMMBI,
NPOM3BEACHHUS, YACTHOTO M KOMIIO3UIUHN (DYHKIMA, HaXOAUTh YpaBHEHHE KacaTeIbHOW K
rpaduxky GyHKIUU; YMEHUE HAXOJIUTh MPOM3BOJAHBIC SJIEMEHTApPHBIX (PYHKUUN; yMEHUE
UCTIOJIB30BaTh MPOHM3BOIHYIO JUISI HMCCIENOBaHUsA (DYHKIHMA, HAXOAWTh HAWOONbIINE U
HalMEHbIIME 3HaYeHUs (YHKIMI; CTPOUTh TpadUKH MHOTOYJIEHOB C HCIOJIb30BAHUEM
anmapara MaTeMaTHYecKOro aHaiu3a; MPUMEHATh MPOU3BOJHYIO JUISl HAXOXKJIECHUs
HAaWIy4llEero pEIIEHUs B MPUKIAAHBIX, B TOM YHUCIE COLHUAIBHO-DKOHOMUYECKUX H
bu3MYecKuX 3a/ladax; HAXOAUTh IUIOMIAJU M O00BEMBI (UTYp C TOMOINBI0 HHTETpaa;
HPUBOAUTH MIPUMEPHI MATEMAaTHUECKOTO MOJEIUPOBAHUS C TOMOIIBIO AU depeHIInanbHBIX

ypaBHEHUU

YMeHue onepupoBaTh HNOHATUAMH: Tpapuk (QyHKIMM, oOpaTHas (QYHKLUS, KOMIIO3UIUS
¢byHKIMH, nuHeWHas (QyHKOUS, KBagpaTuyHas GQYHKIUS, paludoHalbHas (QyHKUuS,
cTerneHHass (DyHKIMs, TPUTOHOMETpUYECKHEe (DYHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GbyHKIMM, TOKa3zaTenbHass W Jorapupmuyeckas (QyHKIHUHU; yYMEHHUE CTPOUTH Ipaduxu
U3YyYEHHBIX (DYHKIMH, BBIMOJHATH MpeoOpa3oBaHus rpadukoB (QyHKIMHA, HMCHOIB30BATH
rpaduku AJis U3y4eHHs] TPOLECCOB M 3aBUCUMOCTEH, MpPH pEUIeHMH 3a/ad U3 JIPYrux
y4eOHBIX MPEAMETOB U 3a/la4 U3 PealbHOM XKM3HM; BhIpakaThb (popMyIaMH 3aBHCUMOCTH
MEXJy BEJIMYMHAMM; HCIIOJIb30BaTh CBOMCTBA M rpaduku QYHKUMHA [UIs  pelieHus
yYpaBHEHMI, HEpaBEHCTB MW 33Jad C [apaMeTpamMH; H300pakaTb Ha KOOPAMHATHON

IIJIOCKOCTH MHOKECTBA PEUICHUI YPAaBHEHM, HEPABEHCTB M UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJlayd Pa3HbIX THIOB (B TOM YHCIE Ha MPOLEHTHI, JOIU U
4acTH, Ha JBW)KEHHUE, PabOTy, CTOMMOCTh TOBAPOB M YCIYT, HAJOTH, 33Jayd U3 00IacTH
yIpaBieHUs JIMYHBIMU U CEMEMHBIMU (PMHAHCAMM); COCTABIIATH BBIPAXKEHUS, YpaBHEHMUS,

HCPAaBCHCTBA U HUX CUCTCMELI IO YCJIOBUIO 3ada4du, UCCICAOBATH NOJIYUCHHOC PCHICHUC U




OLICHUBATh MPABIONOJO0OHOCTh PE3YyIbTaTOB; YMEHUE MOJEIUPOBATH pealbHbIE CUTYalUH
HA SI3bIKE MAaTEeMAaTHUKH; COCTABIISITh BRIPAKEHUS, yPaBHEHUS, HEPABEHCTBA M UX CHCTEMBI 110
YCIIOBUIO 3a/1ayd, MCCIEAOBaTh IOCTPOCHHBbIE MOJEIU C HCIOJIb30BaHUEM armapara

anreOpbl, HHTEPIPETUPOBATH MOJYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHATHAMU: cpelHee apu(pMETHUECKoe, MeAuaHa, HauOoJbllee U
HauMEHbIlIee 3HaUYeHUs1, pa3Max, JUCIePCHsl, CTAaHJapPTHOE OTKJIIOHEHHE YHUCIOBOr0 Habopa;
yYMEHHUE H3BJEKaThb, HHTEPIPETHPOBATH WH(POPMALIMIO, PEACTABICHHYIO B TalOnMiax, Ha
quarpammax, rpadukax, OTpaXKalollyl0 CBOMCTBA pealbHBIX IPOIECCOB U SBJICHUI;
OpEACTaBIATh MHPOPMALMIO C MOMOINBIO TAaONWIl H  JAMarpamMM; HCCIIEAOBAThH
CTaTHUCTUYECKUE [laHHBIE, B TOM YHCIE C MPUMEHEHHEM TIpaduyecKux METOJOB U
AIIEKTPOHHBIX CPEACTB; TpapUUecKH HCCIEIOBATH COBMECTHBIC HAOIIOJCHUS C TIOMOIIBIO

JTUarpaMM pacCceMBaHUS U JIMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIy4aiHbII ONBIT U cllyyailHOe cOObITHE, BEPOSATHOCTh
CIIy4aifHOTO COOBITHS; YMEHHE BBIYUCIISATH BEPOSTHOCTH C HMCIIOJIB30BAaHHEM TI'padUUIeCKUX
METO/I0B; IPUMEHATH (POPMYJIbI CI0KEHUS U YMHOXKEHUSI BEPOATHOCTEH, (hopMyiy MOIHOM
BeposTHOCTH, (opmyny bepHymnn, xkomMOuHaTopHbIe (GakTsl W (OPMYIbI;, OLEHUBATH
BEPOSITHOCTH PEATIbHBIX COOBITUH; YMEHHE ONEPUPOBATH NOHATUSAMHU: CIy4aiHas BEJIMUMHA,
pacrpesielieHue BEpOSITHOCTEH, MAaTeMaTHYeCKOe OKUAAHUE, TUCIEPCHs U CTaHJapTHOE
OTKJIOHEHUE CIy4alHOM BeIMUYUHBI, QYHKIIUHN pacrpeaeseHHs U INIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeJIbHOIO M HOPMAJIbHOIO PACHPENEICHUHN; YMEHHME HCIOJIb30BaTh CBOWCTBA
M3YYEHHBIX paclpeiesieHui A pelleHus 3a7ady; 3HAKOMCTBO C TOHSATUSIMHU: 3aKOH
OOJNBIINX YMCEN, METO/Abl BBIOOPOYHBIX HCCIEIOBAaHUNA; yMEHHUE IPHUBOJUTH MPHUMEPHI
MPOSIBIICHUS 3aKOHA OOJBIIMX YUCEN B MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHUE
OIEpUPOBaTh IOHATUSAMHU: COYETAHUE, IIEPECTAHOBKA, YHMCIO COYETAaHWM, YHCIO
nepecTaHoBOK; OuMHOM HbrOoTOHA; yMeHue MPUMEHSATh KOMOHMHATOpHbIE (HAKTHl U
paccyXIeHus s pelieHHsl 3ajady; OLEHMBATh BEPOSTHOCTH pEATbHBIX COOBITHIA;

COCTABJISITh BEPOSITHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH MOJYYEHHBIN PE3yJIbTAT

YMeHHe onepupoBaTh MOHATUSMH: TOYKA, MpsMas, IUIOCKOCTb, IPOCTPAHCTBO, OTPE3OK,
JIyd, BEIWYMHA YyIja, IUIOCKUMM Yrojl, JBYTPaHHBIM yroJl, TPEXTPAHHBIA Yroll,
CKpELIMBAIOIIMECS IMPSAMBIE, NApPALIEIbHOCTh W IEPHEHIUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEH, Yrojl MEXKIY IPSIMBIMH, YrOJI MEXAY NPSMON U IUIOCKOCTBIO, YrOJl MEXKIY
IJIOCKOCTSIMH, PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE MEXAY IpPSMBIMH,
pPacCTOsIHUE MEXAY IUIOCKOCTSIMH; YMEHHUE MCIIOJIb30BaTh IIPU PELICHUU 3a]a4 U3y4YECHHbIE
(bakThl U TEOpPEMBl IUIAHUMETPHUH; YMEHHE OLEHHBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEro
MHpa; CTPOUTH MATEMAaTUYECKHE MOJEIU C IOMOIUBID TI'E€OMETPUYECKUX IOHATHM U

BCJIIMYHMH, P€IIAaTh CBA3AHHBIC C HUMHU MPAKTUYCCKUEC 3aJa4u
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YMeHue omnepupoBaTh MOHATHSIMH: IUIOIMIAIAL (GUTYpHI, 00BEM (QUIypbl, MHOTOIPAaHHUK,




MPAaBWIbHBI MHOTOTPAHHUK, CEYEHHE MHOTOIpaHHUKA, KyO, Mapaliesenurie]], Mpu3Ma,
nupamuia, GUrypa ¥ MOBEPXHOCTh BpAIlCHHS, MUIUHAP, KOHYC, map, chepa, MmIomaisb
cdepsl, IUIOMIAb MMOBEPXHOCTH MHUPAMUABI, IPU3MBI, KOHYyca, LUIUHApA, 00BEM Kyoda,
IPSIMOYTOJIBHOTO MapajUlesienuIeaa, MUpaMHUAbl, NPU3MbI, IWIMHAPA, KOHYyca, LIapa,
pa3BEéPTKa TMOBEPXHOCTH, CEUYEHHUS KOHyca U IWIMHApA, MapayielbHble OCH MU
OCHOBAHMIO, CEUYEHHUE IIapa, TNIOCKOCTh, Kacaromasics cdepsl, IINHAPA, KOHYCa; YMEHUE
CTPOUTH CE€UEHHE MHOTOIpaHHHUKA, N300paxaTb MHOTOTPAHHUKH, (PUTYPhl U MOBEPXHOCTU
BpalllEHUsl, UX CEYEHMs, B TOM YHUCIE C IIOMOIIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHHE
IPUMEHSTh CBOMCTBA TE€OMETPUYECKUX (Uryp, C€aMOCTOSTENbHO (QOPMYIHUPOBATH
ompesieNieHusT HW3y4aeMbIXx (UTyp, BBIABUTAThH THUIIOTE3bI O CBOMCTBAX H MpH3HAKaX
reoMeTpuuecKkux (uryp, OOOCHOBBIBaTH HIIM ONPOBEpraTh HUX; YMEHUE MPOBOAUTH
KIacCUPUKaMoo (GUTYp TI0 pPA3IMYHBIM TPU3HAKAM, BBIMOJIHITH HEOOXOJIUMBIC

JAOITIOJITHUTCIIBHBIC ITOCTPOCHHA

11

YMeHue onepupoBaTh NOHATHUAMM: BHKEHUE B IPOCTPAHCTBE, MApauICIbHBIA MEPEHOC,
CUMMETpUS Ha IUIOCKOCTH M B IIPOCTPAHCTBE, IIOBOPOT, IpeoOpazoBaHuE M0100us,
o 00HbIe (PUTYpBl; YMEHHE paclo3HaBaTh PaBHbIE U MOJ00HBIE (PUIYpHI, B TOM YHUCIIE B
IPUPOJIE, HCKYCCTBE, ApPXUTEKTypE; HCIIOJIb30BATh T'€OMETPUUYECKUE OTHOLICHUS NpuU
pELICHUH 3a]a4; HaXOAUTh F€OMETPUYECKHE BEIMYUHBI (JUIMHA, YToJl, IUIOIaab, 00BEM)
IpU pElIeHWH 3aJad W3 JIPYrUX Y4eOHBIX NPEIMETOB U U3 pPEaJbHOM KU3HH; YMEHUE
BBIUUCIIATh TE€OMETPUYECKHE BEIMYMHBI (JUIMHA, Yroi, IUIOIA[b, OOBEM, IIJIOIIAIb
MOBEPXHOCTH), HUCHOJb3ysl H3Y4YEHHbIE (OPMYJIBI M METONbl, B TOM 4YHCJE: IUIOIIAAb
MOBEPXHOCTU MHUPAMUbI, NPU3MBI, KOHYCa, IMIMHIPA, IJIOMAAb cdepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO MapajlieNenuIea, upaMubl, IPU3MBbl, HWINHAPA, KOHYCA, I1apa; YMEHHUE

HAXOJUTh OTHOIIEHHE 00BbEMOB MOIOOHBIX QUTYP

12

YMmenune OINICPHUPOBATE TMOHATHAMU: TMPAMOYTOJbHAsA CUCTEMA KOOpAWHAT, BEKTODP,
KOOpAWHATBI TOYKH, KOOPAMHATBI BCKTOPA, CyMMa BCKTOPOB, IPOU3BCACHUC BCKTOpA Ha
YUCIIO0, Pa3JIOKCHHUE BCKTOpa II0 633H0y, CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC
MPOU3BCACHUC, YIroJl MCKAY BCKTOpaMH; YMCHHC HUCIOJIB30BATh BeKTopHHﬁ u
KOOplII/IHaTHI:Jﬁ METOA IJid PECHICHUSA TCOMCTPHUYCCKUX 3aJad MW 3adad APYrux y‘Ie6HBIX

npeamMcTOB

13

YMenue BLI6I/IpaTB HO,I[XOIIHH_[I/II‘/’I MCTO JIA PCHICHUA 3aaavu, NMOHUMAHHUC 3HAYUMOCTH
MAaTE€MAaTUKNU B U3YYCHHU MMPUPOIHBIX U O6HIGCTBCHHI)IX mponeccoB U HBJ’IeHI/If/'I; YMCHHC
paciio3HaBaTb TMPOABIICHHUEC 3aKOHOB MATCMATUKU B HCKYCCTBEC, YMCHHC TIPpUBOIHTH

MIPUMEPBl MATEMAaTUYECKUX OTKPBITUH POCCUHCKOM M MUPOBOM MaTeMaTUYECKOW HAyKH




INIEPEYEHD 2JIEMEHTOB COIAEPXKXAHUS, IIPOBEPAEMBIX HA EI'D 11O

MATEMATHKE
Kox | IlpoBepsiemMblii 3JieMEHT COeP:KAHUSA
1 Yucna u BBIYKUCIECHUSA
1.1  HarypanbHbie u 1esble yrcna. [[pu3Haku JeTMMOCTH IIENbIX YHCelT
12 Panuonanenple  uncna. OOBIKHOBEHHBIE M JECSATUYHBIE JPOOM, TPOLICHTHl, OECKOHEUYHbIE
' HEepUOINYECKUe 1pooH
13 Apudmerndeckuii KOpeHb HATypallbHOW cTerneHu. JledcTBus ¢  apudMETHUUYECKHMMH KOPHSIMH
' HaTypalbHOH cTeneHn
14 Crenens c nenpiM mokasareneM. CTeneHb ¢ palMOHATBHBIM MoKa3aTeneM. CBOWCTBA CTEIEHH
15 CuHyc, KOCUHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTAaHI'€HC YHUCIOBOTO
' apryMeHTa
1.6 Jlorapudm uucna. JlecaTuunbie U HATYpaIbHBIE JIOTAPUPMBI
17 HeiictButenpHble  uncna.  ApudMETHUECKHE  ONepanud  C  JCHCTBUTENBHBIMA  YHCIAMH.
' [TpubnmxEHHBIC BEIYUCIICHHS, TTPABUIIa OKPYTIICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUI
1.8  IIpeoGpasoBanue BbIpaKeHUH
1.9  KommiekcHsie yncina
2 VYpaBHeHWs M HEPABEHCTBA
2.1  llenbie u 1poOHO-pAHOHATBHbIEC YPABHEHHS
2.2 HppaunoHanbHbIe YpaBHEHUSI
2.3 | TpuroHOMeTpUYECKUE YPaBHEHHS
2.4 TlokasareibHbIE U JOrapU(PpMUUECKUE YPAaBHEHUS
2.5  Ilenble u JpOOHO-pALMOHAIBHBIE HEPABEHCTBA
2.6 | HppauuoHalbHbIE HEPABEHCTBA
2.7 TlokasaresbHbIE ¥ JIOTapU(MUUECKHE HEPABEHCTBA
2.8 | TpUroHOMETPUYECKHE HEPABEHCTBA
2.9  CucreMbl ¥ COBOKYITHOCTH YPaBHEHHHN U HEPABEHCTB
2.10 | VpaBHeHWHs1, HEPABEHCTBA U CHCTEMBI C lTapaMeTpaMu
2.11  Marpura cucteMsl IMHEWHBIX ypaBHEHHH. ONpeIeuTe b MaTPHIIBI
3 OyHKIHH U TpaduKu
31 Oynkus, crnocodsl 3ananus Gyakuu. 'padux ¢pynknuu. Bzaumuo obpatubeie GpyHKInn. YETHBIE U
' HeuéTHble QyHKIMH. [lepuonnyeckue GyHKINU
3.2 Obnacte ompeneneHus U MHOXECTBO 3HaueHud ¢yHkumu. Hymu Qynkunun.  IIpomexyTku

3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YyHKUIHMU. MaKCUMyMbl U MUHUMYMBI (DYHKITUH.




Haubosnbiiee u HanMeHblee 3HaYeHUE (PYHKIIMU Ha IPOMEKYTKE

CrenenHasi QyHKIUSI ¢ HaTypaJlbHBIM M IeNbIM ToKa3zareneM. EE€ cBoiictBa u rpaduk. CBoOHCTBa U

33 rpaduK KOpHS N-Oi CTENECHH

3.4 | TpuroHomerpuueckue QYHKIUH, UX CBOUCTBA U IpaduKu

3.5 | TlokaszarenbHas u jjorapupMuueckas GYHKIMH, UX CBOMCTBA U TpapuKu

3.6 Touku paspbiBa. AcuMnToThl rpadhukoB GyHkuuit. CBoWCTBA (HYHKIIHIA, HETPEPHIBHBIX HA OTPE3KE

3.7 | TlocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHsI TTOCIIEI0BATEIbHOCTEH

3.8 | Apudmernueckas u reomMeTpuyeckas nporpeccuu. GopMyia CI0KHBIX TPOIIEHTOB
4 Hauana MaTemMaTH4yeckoro aHaansa

4.1  TlpowsBosanas GyHKIHH. [[POM3BOIHBIC 2TIEMEHTAPHBIX (HYHKIHI

42 [lpumeHeHne TNPOM3BOJHOM K HCCIENIOBaHUIO (YHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
' Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYeHUsT (YHKIIMH Ha OTPE3Ke

4.3  IlepBooOpasnas. Murerpan
5 MHosxecTBa U JIOTHKa

5.1 | MuoxecTBo, onepanuu Haj MHOKeCTBaMu. Jlnarpammsl Ditnepa — Benna

5.2 | Jloruka
6  BeposATHOCTH U CTATUCTHKA

6.1  OmnucarenbHas cTaTUCTHKA

6.2  BeposTHOCTH

6.3  Kombunaropuka
7 Teomerpus

7.1  ®urypsl Ha IOCKOCTH

7.2 TIpsMbIE U TIIOCKOCTH B IIPOCTPAHCTBE

7.3 MHOrorpaHHUKH

7.4 Tena v IOBEPXHOCTH BpAIICHHS

7.5 | KoopauHAThI ¥ BEKTODPBI
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