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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO IIMKJIA.
[Tockonpky  JOrMYecKOE€  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUHU
OOy4aIOIUMHUCS MOHSATUIHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHUH T'€OMETPUUYECKUX
3aJlady, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEACTBEHHO
VCITOJIB3YIOTCSL IIPY PEUICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YACTHOCTH
¢uznueckux 3aaau.

[lenb ocBoeHus mporpaMmbl yueOHOTO Kypcea «I'eomerpusk» Ha yrimyOaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3yYEHUU TE€OMETpUU uepe3 oOecrneyeHue BO3MOXKHOCTH MPUOOPETEeHUs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIE€OMETPUYECKMX 3HAaHUM U JACUCTBUH,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HEeCCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIMMU Kypc 0a30BOr0 YpOBHS, SBJISIOTCA:

paclIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(bopMHpOBaHHUE OCO3HAHUS B3aUMOCBSI3H FT€OMETPHUH C OKPYKAIOIIMM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIINX MATEeMAaTHUYECKMX MOJAEINSX, MO3BOJIAIOUIMX ONUCHIBATH M HM3y4daTb
pa3HbIE SABJICHUS OKPY>KAIOLIET0 MUPA, 3HAHWE MOHATUIHOIO aliapara o pa3aeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpOoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  TMOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOAUTh
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TIE€OMETPUYECKHUE
MOJIENH;

¢bopMHpOBaHNE NMOHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O MOCTPOCHUs
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKH TIPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHpOBaHUE yMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB U aJITOPUTMOB
pelieHusi, yMeHus: UX MPUMEHATb, MPOBOAMTH JOKAa3aTeJIbHbIE PACCYXIEHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMpPEJNCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHUU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCUOMATHUKH B MTPOBEJACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U COBEPILICHCTBOBAHME MHTEIUICKTYaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEIILHON aKTUBHOCTH, MCCIICOBATEIHCKUAX
YMEHUM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUSI PACIO3HABATh TMPOSBICHUS T'C€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX U3HEHHBIX CUTYAlUSX U MPU U3YUYECHHUH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKAaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 xmaccax sBmsaworcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHL B
MIPOCTPAHCTBEY, «/IBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIUIYOJIEHHOM ypOBHE OOYyYEeHHS B
1011 xnmaccax, OTHOCUTCS KO BCEM COJAEpKaTEIbHbIM JUHHUAM Y4eOHOro Kypca, a
dbopMHpOBaHHME JIOTMYECKUX yMEHUH  pacmpenenserca He  TOJbKO IO
coJiep KaTeNIbHBIM JIMHUSM, HO U 10 TojaMm oOyuenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoil paboueit
IPOrpamMMbl, pacHpeleaEHHbIM IO ToAaM OOY4YEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCAM 00yYarouuecs
oOpamiajiucb  HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPE/ICTABICHUN 00YYaroIUXCsl, PaCIIupss U YrIyOusist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycnoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISIONIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOJATOTOBUTH OOYYAIOIMIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuéTtoMm BbIOOpa Oyaymied npodeccuu, obecreunBas NMPEEMCTBEHHOCTh MEXIY
oO1uM 1 ipodeccuoHaTLHBIM 00Pa30BAHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
otrBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 4aca B HEJIEI0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMETpur. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsIMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBaromuecss npsmMble. [Ipu3Haku CckpemmBaronuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapajlICIIbHbIC
IPSAIMBIE B IPOCTPAHCTBE, MAPALIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MPSAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapaJJICNIbHOTO MpOeKTHUpoBaHUs. W300paxkeHue
buryp B mapayyiesibHONW MPOEKIUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXKIy NMPSAMBIMH B IIPOCTPAaHCTBE. [lapayenpbHOCTh MIIOCKOCTEN: NapauieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpadAp, MapajuleleuIie],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapPAUICIBHBIE M IEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHINUKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  TUIOCKOCTH,  HOPOEKIUs  (UIyppl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEM: TNPHU3HAK  NEPHNEHIUKYJSPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MEepIEHINKYIIApax.

VYrabel B MPOCTPAHCTBE: YroJl MEXKAY IPSMOU U IUIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, JIMHEWHBIM yTOJl IBYTPAHHOTO yria. TpEXrpaHHbId U MHOTOI'PAaHHbBIC YTJIbI.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCHHYCOB W CHUHYCOB JUIS
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosmbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBasi M MOJIHAs IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEJIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TOBEPXHOCTHM MHOTOorpaHHuka. Teopema Diliepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnUpamuaa,
npaBuibHas W yceu€HHas nupamuiabl. CBolicTBa péOep M OOKOBBIX TI'paHel
MpaBUIbHOW TUpaMuabl. [IpaBuibHbIE MHOTOTPAHHUKHU: MpaBWJIbHAA NpU3Ma U



MpaBWIbHAs MHPAaMHIA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHve o mpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
JTOAEKA3IP U UKOCAIIP.

Breruncienne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOW MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUJIBLHOM MUpPaMUJIBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MTUPAMU/IBI.

CuMmmeTpuss B NPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUM  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuielienuneaa, CUMMETPHUS MPAaBWIBHBIX NPHU3M, CUMMETpUS NPaBUIBbHOU
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHL. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. TeopemMa O pas3loKEHWHM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrospHass  cucreMa  KOOpJIMHAaT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOPAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHATHA: UUIMHIOpPUYECKAsT TOBEPXHOCTb, KOHHUYECKAs] TOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpalieHwus:
MUWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpallleHUsI Ha TIockocTu. Pa3Béprka mwimHapa u konyca. Cummerpusi chepsl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1MapoBOTO
CEerMEHTA.

KoMOuHnanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BmmcanHas B
MUJINHAP, OMHMCAaHHAas OKojio muiuHapa. Ilepecedenwe cdepsl u 1mIapa ¢
miockocThio. Kacanuwe miapa u cdepsl miaockocTbio. [loHSTHE MHOrOTpaHHMKA,



OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpALLCHUS.

[11nomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIomaab chepsl U e€ yacTel.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO ¥ TMEPIEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U IPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMI: METOJ CJEI0B, METOJ BHYTPEHHEIO MPOEKTUPOBAHUS, METOJ MEPEHOCca
CEKYILIEH ITOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy HaJx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B IIpoctpaHcTBe. KoopauHatsl BekTopa. PaszmoxxeHue BeKTopa
no 6asucy. KoopanHaTHO-BEKTOPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxkenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKECHUH. Buabl JBMXKCHUN: TapaulelbHBIA IEpPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
MPOLIEyp TPaXKJaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMHY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTHKEHUH B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUM HAyKH M JIEATEIbHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHUI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAaHHWE, COATAHCUPOBAHHBIM PEKHUM 3aHITHUH U
OTJIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYIOIIO0Us, HHTEpeC K
paznuyHbiM  chepamM  TpoPECCHOHANIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HAa TPOTSHKEHUUM BCEW JKM3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HalpaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHHWE BIMSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIbl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4enoBEUECKOW IesATeNbHOCTU, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOM KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHUpA,
FOTOBHOCTh OCYIIECTBJISATh MPOECKTHYID M MCCIEI0BATEILCKYIO JEATEIBbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbI€ J1eiiCTBUS

Bba3oBble Jioruyeckue JAeiicTBUS:

BBISIBIIAITh M XapaKTePU30BaTh CYIIECTBEHHBIE MPHU3HAKH MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHWSI JiJ1s1 0000IIECHHS ¥ CPAaBHECHHMS, KPUTEPUH TTPOBOIUMOTO aHAJIM3a;

BOCIIpUHUMATh,  (opMynupoBaTh U NPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIOMCHHUIX W YTBEPKIACHUSAX, TMpEIaratb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYECCKUX YTBEPKICHUN
(MpsiIMBIC W OT MPOTUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHHUS, BHIOMpAaTh HauOoJiee TOAXOMSIMMUA € y4€TOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUNA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OpPMHUPOBATH TUIOTE3Y, apTryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAaMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATEILHO (POPMYITHPOBATh OOOOIICHUS M BBIBOJBI IO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpPOIllECCa, a TaKXKE BbIIBUTATH
MPEANOJIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmaumeii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PEILICHHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM npeacTaBIeHNUS,

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTaBISITh €€ B pa3iuyHbIX ¢dopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIun 1o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbI€e JeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB 51 (l)OpMy.TIHpOBaTB CY)KI[CHI/I}I B COOTBCTCTBUHU C yCJIOBI/IHMI/I nu
IeJIsIMHU O6H.[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb ITOJACHCHMA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NIOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIGHUS 3a/iaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOI TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTJIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICa0BaHUs],
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a/1ay
MIPE3EHTAIMNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusamnus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIOCOO pelIeHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHITH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUST PE3YJIBTATOB JIEATEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pabOThI, pacrpeneisaTh
BU/IbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusl, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UICHAMH KOMAaH[bI, OIICHUBATH
KaueCTBO CBOET0 BKJAajJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIbTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSITHUSAMH CTEPEOMETPUU TIPU
pelieHny 3a1a4 ¥ MPOBEJACHUN MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEpPUPOBATH IMOHATUSMU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMOM U
IJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIbI MHOTOIPAHHHUKOB (TIpHU3Ma,
nupamua, NpsSMOYToJIbHBINA Napaienenunen, Kyo);

e KJIaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(uKanum;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
NPOEKTUpOBaHKUE (UTYp Ha IMIIOCKOCTh, BHIMOJIHATH M300paXkeHUs puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH IUIONIAAXM  I[OBEPXHOCTEH  MHOTOTPaHHUKOB  (IIpU3Ma,
MMpaMuJia), FTCOMETPUUYECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTb CHMMETPHH, LIEHTP, OChb M INIOCKOCTb CHMMETPUU
¢uryper;

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

e BBINOJIHATH ACHCTBHS HaJ BEKTOPAMU;

e peumarh 3aa4d Ha JOKa3aTEIbCTBO MATEMATHYECKHX OTHOIICHUN H
HaXO0XX/ICHUE TCOMETPUYECKUX BEIUYMH, MPUMEHSISI HU3BECTHBIC METOJIbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aj1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATH MPOCTEUIINE TMPOTPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
4yepTeKax U pUCYHKaXx;

e TMPHUMEHATH I[OJIYYEHHbICE 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBaTh PEalbHbIE CUTyallMd, MPUMEHSATh HU3YYEHHBIE MOHSATHS B
npolecce IOMCKa pelleHUusT MaTeMaTU4yeckKu  CcQOopMyIHpPOBAHHON
npoOeMbl, MOJEIUPOBAaTh peajbHbIE CUTyallMd Ha SA3bIKE T€OMETPHH,
UCCJIEIOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHSATUN M TEOpeM, ammapara anreOpbl, peraTh MPaKTUYECKHE 3aJlayw,
CBSI3aHHBIEC C HAXOXKJICHUEM I€OMETPUUYECKUX BEITUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tanax pa3BUTHS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHSI TEXHOJIOTUH.

K konmy 11 kiacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMNEPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C IMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

OTIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMTHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamieHus (UMIUHApP, KOHYC, cepa W 1map) u
OOBSCHATH CIIOCOOBI TTOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHNe c(hephl U IIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHWS,
O0BEMBI W TUIOMIAA TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJI BPAIICHHSI,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (hOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMA C KOMOWHALMSIMHU Tel
BpaIieH!UsI ¥ MHOTOTPAaHHWKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIICHUS;

BBIYHCIIATh COOTHOIICHUSI MEXTY IJIOIMIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
ITOJTOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpBI, BBIIOJHATH (BBIHOCHBIC) TUIIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUCHHUS TEJl BPAICHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (Urypax, MPEACTABICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIlii HaJl BEKTOPAMH;

3aJ1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUYECKHE 331Ul Ha BBIYMCIICHUE YTJIOB MEKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh M300paXEHUS MHOTOTPAaHHUKOB W TEN BpalleHUs MpH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUH, 3E€PKaJIbHOMN
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayuieTbHO U MEPHEHIUKYJISIPHO OCH), CEUCHUS KOHYca (TlapajuiesbHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHUI: METON CIEA0B, METOJ
BHYTPEHHETO MIPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl U1l PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIaroB PpEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOW M HESIBHOU (opMme;

peliarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaX0XJICHUE TEOMETPUUECKUX BEIINYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPAaBHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALIUU, IPUMEHSITh U3YUEHHbBIC
MOHATHS, TEOPEMBbI, CBOWCTBA B IIPOLECCE IOWUCKA  PEIICHUs
MaTeMaThyecku  c(OpPMYJTUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
pEalIbHBIE CHUTYAIlMd Ha SI3bIKE T€OMETPUH, UCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX MOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAaXO0XXJICHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh MpeJCTaBIeHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (pyH/1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTpuro 23 1
) B3anMHoe pacnionoxxeHue npsmbIx B 6 |
IIPOCTPAHCTBE
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 0606H_ICHI:IC u 15 |
cUcTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE IIpaBUIIA
n300pakeHMs Ha pPUCYHKE
IUIOCKOCTH, MapajuleIbHbIX
HPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsiTust cTepeoMeTpUn: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpancTBO. OCHOBHBIE
IpaBuUJia U300paKeHUsI Ha
PHUCYHKE TIJIOCKOCTH,
napajiCJIbHBIX MPAMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/FOMGVRWHE

https://m.edsoo.ru/SECB310PZ

[TonsTHS: MEepecekaronecs
TUTOCKOCTH, TTEPECEKAOIIHECS
npsiMasi ¥ MII0CKOCTB;
TIOJTYIIPOCTPAHCTBO

[TonsTHS: Eepecekaronecs
TUTOCKOCTH, TTePECEKAONIHECs
npsiMasi ¥ MII0CKOCTB;
TIOJTYIIPOCTPAHCTBO
MHororpanHuKH, H300pakeHne
HPOCTEUIINX MPOCTPAHCTBEHHBIX

buryp, HeCyIIECTBYIOIUX

https://m.edsoo.ru/T2NNAUSWK

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

https://m.edsoo.ru/AHGUTWH2F




00BEKTOB
MHororpanHuKH, H300paKeHIe
HPOCTEHIITNX MPOCTPAHCTBEHHBIX

Gburyp, HeCyImECTBYIOIUX
00BEKTOB

https://m.edsoo.ru/88UACES2Y

AKCHOMBI CTEPEOMETPUHN U
IIEPBBIE CJIECJCTBUS U3 HUX

https://m.edsoo.ru/IDKRA603N

10

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIICJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U
MIEPBBIE CIEACTBUS U3 HUX.
CniocoObl 3a1aHUS TIPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHus NpsSIMbIX U
IIJIOCKOCTEMN

N3o0paxeHne cedeHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE IPOXOIAT Yepes3 ux
pé6pa. U3obpaxenue
NEPECCUCHU MOJTYIYCHHBIX
mockocrell. PackpammBanue
MOCTPOEHHBIX CEUYCHUN Pa3HbIMU
[[BETaMU

https://m.edsoo.ru/ZIP3R7LQ2

https://m.edsoo.ru/AQXJXEDYR

https://m.edsoo.ru/EVUE9AZ7]

11

N3o0pakenne ceueHui
MUpPaMUJIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pEbpa. N3o0pakeHue
NepPEeCEeYEHUS MOTYUEHHBIX
mockocrei. PackpammyBanue

https://m.edsoo.ru/XT1VCSWB2




12

IMOCTPOCHHBIX CceueHHI Pa3sHbIMHA
OBCTaMU

N3o0pakeHune ceueHnit
MUpPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE MPOXOIAT Yepe3 uxX
pe&opa. Nzo0pakeHune
nepeceyeHusl MOJIy4YeHHBIX
mockocrel. PackpammyBanue
MOCTPOCHHBIX CEUYCHHUI Pa3HBIMH
[[BETaAMU

https://m.edsoo.ru/OSLAY6GMF

13

N300pakeHue ceyeHuit
NUPaMU/JIbl, KyOa U IPU3MBIL,
KOTOPBIE TPOXOMSAT Yepe3 UX
pé€bpa. M3obpakenue
NEepeCCUCHU MOJTYIYCHHBIX
ockocteit. PackparnBanue
TIOCTPOCHHBIX CEUCHHI Pa3HBIMH
[[BETAMHU

https://m.edsoo.ru/EKWHLAW84

14

Merton cnenoB 115l TOCTPOEHUS
ceueHuu

https://m.edsoo.ru/1JOON3100

15

16

17

Merton cienoB Ui HOCTPOSHHUS
cedeHuil. CBoMCTBa nepecevyeHuit 1
MPSIMBIX U IIJIOCKOCTEMN

Merton cieoB Uil MOCTPOEHUS
cedeHnii. CBOMCTBa nepecedyeHnit 1
IPSIMBIX U IJIOCKOCTEHN

IToctpoenue ceuenuii B
nupammse, Kyoe rmo TpéM Toukam 1
Ha péopax. Co3/iaHre BEBIHOCHBIX

https://m.edsoo.ru/DDABJTC2N

https://m.edsoo0.ru/SN3SSUSEQ

https://m.edsoo.ru/HFW637QDR
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19

20

21

22

23

yepTexel U 3amuch 1aroB
MOCTPOCHUS

[TocTpoeHue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3aaHne BBIHOCHBIX
YyepTexel U 3aruch 11aroB
MOCTPOCHUS

[TocTpoeHue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha p&6pax. Co3naHne BEBIHOCHBIX
YyepTexel U 3amuch 11aroB
MOCTPOCHUS

[ToctpoeHue ceuenuii B
nupamuje, Kyoe mo TpéM Toukam
Ha p&6pax. Co3naHne BBIHOCHBIX
YyepTexel U 3aMuch 11aroB
MOCTPOCHUS

[ToBTOpEHUE MITAHUMETPHUH:
Teopema 0 IpOMOPIIMOHATBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

IloBTOpEHME TIIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUU

Kourponbsuas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

https://m.edsoo.ru/L62FFLCBW

https://m.edsoo.ru/JIAQINZCX

https://m.edsoo.ru/XJEZARSTO

https://m.edsoo.ru/L3FYZLI9LR

https://m.edsoo.ru/TP9F3DVV1

https://m.edsoo.ru/EBLEQ9SZ1

24

BzaumHoe pacnionoxxenue

https://m.edsoo.ru/TYO9QBHKY




IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaronmecs npsmele.
[Ipu3Haky ckpemuBarOMMXCs
npsimbix. [lapannenbHble npsMele
B [IPOCTPAHCTBE

25

Teopema o CynieCTBOBaHUH U
€MHCTBEHHOCTH IIPSIMOU
[apaJuIeIbHOM TaHHOM IPSIMOM,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JlaHHOU mpsimoii. JlemMma o
NIEPECEYCHUH NTapaJlJIeIIbHBIX
IPSIMBIX TIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapamienbHOCTB TPEX MPSAMBIX.
Teopema 0 TpEX mapayeabHbIX
npsmMbix. Teopema o
CKPEIIHBAIOIINXCS PAMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannenbHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

napajiCJIbHOIO MPOCKTUPOBAHMA.

N300pakeHue pa3HbIX GUTyp B
NapauIeIbHON POEKIINH

https://m.eds00.ru/03GR50WZV

28

LlenTpanbHasa npoekuus. Yroiu ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
VYron Mexay NpsMbIMU

https://m.edsoo.ru/Z5SFPA6SHI

29

3anauun Ha J0KA3aTeNbCTBO U
UCCIIeIOBaHKE, CBSI3aHHBIC C
PACIIOJIOKECHUEM IIPAMBIX B
POCTPAHCTBE

https://m.edsoo.ru/7TW31COFG6




30

[TonsiTHs: MapaIeNbHOCTh
IIPSIMOM U INIOCKOCTH B
npocrpaHctse. [Ipusnak
[apaJIEIbHOCTH NPSAMOU U
miockocTy. CBolicTBa
[apaJUIEIbHOCTH MIPSIMOU U
IUIOCKOCTH

https://m.edsoo.ru/N18CUOQ0O3L

31

I'eomerpuueckue 3agaun Ha
BBIYUCJICHUC U NJOKAa3aTCIbCTBO,
CBSI3aHHBIE C [1APAJUIEIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

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

32

IToctpoenue ceuenus,
MIPOXO/ISIIIETO Yepe3 JaHHYIO
NPSIMYIO Ha YepTEXKE U
NapajieIbHOr0 APYroi mpsiMoil.
Pacuér orHOIIEHNI

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

33

[TapannensHas npoekuus,
MPUMCHCHHUEC IOJId MOCTPOCHUA
cedeHui Kkyoda u
napautenenunena. CpoicTsa
napajuleJIenune1a u IpU3Mbl

https://m.edso0o.ru/930T7FLSK

34

[TapannenpHbIE MITOCKOCTH.
[Tpr3Haky napamiebHOCTH ABYX
MIJIOCKOCTEM

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

35

TeopeMa 0 mapayIeNbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He
MIPUHAJICIKAILYIO TAHHOMN

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




36

37

38

39

IJIOCKOCTH U CJEACTBUS U3 HEE

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapajieIbHOCTH
HPSMBIX IIEpeceyeHus Ipu
HepeceyeHt JBYX
napajieNIbHbIX MIIOCKOCTEN
TpeTben

CBolicTBa napauiesIbHbIX
IUTOCKOCTEH: 00 OTpe3Kax
napauieNbHbIX IPSIMBbIX,
3aKTFOYEHHBIX MEXKIY
napauleIbHBIMU IIJIOCKOCTSIMU; O
IIEPECEUECHNUH NPSAMOU C ABYMS
napauIeIbHBIMU IIJIOCKOCTSIMU

IToBTopenue: Teopema ITudaropa
Ha IJIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUS
MIPSAMOYTOJIBHOTO TPEYTrOJIbHUKA

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

https://m.edsoo0.ru/QLA4PYRAT

https://m.edsoo.ru/9VIZIWC6J

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a u
IPSMOYTOJIBHOTO
napaJuleenuneaa

https://m.edsoo.ru/HYNIQ785Q

41

42

43

Beluncnenue 1MH OTPE3KOB B
KyO€e 1 IpsIMOYTOJIbBHOM
napajuleIenune1e
[IeprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHAUKYJIIPHOCTH IIPIMOMN U
IUIOCKOCTH

[IeprieHIUKYIAPHOCTD NPAMOU U

https://m.edsoo.ru/FZBZVPOEC

https://m.edsoo.ru/ISFSHOGG3

https://m.edsoo.ru/K38BG3IZH




44

45

46

miockocTH. [IpusHak
NEPIEHIUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

Teopema o CyllleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOJIAILIECH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIECHINKYIISIPHOMN K INIOCKOCTH
IInockoctu u

MNEPNCHAUKYJIAPHBIC UM IIPAMBIC
B MHOI'OT'paHHHUKAX

ITnockoctu n

MNEPNCHAUKYJIAPHBIC UM IIPAMBIC
B MHOI'OT'paHHHUKAX

https://m.edsoo.ru/ WE3MTS4E5

https://m.eds0o0.ru/OKTGKHNSI

https://m.edsoo.ru/S1VOAWIW3

47

[lepnennukynsip ¥ HaKJIOHHASs.
[TocTpoeHue neprneHuKynspa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/KIP9L.4ZCX

48

49

50

[lepnenukynsip U HaKJIOHHAS.
[TocTpoeHue neprneHauKynspa u3
TOYKH Ha MPSIMYIO

Teopema o Tpéx
NepHeHINKYIApax (Mpsmas u
oOpartHast)

TeopeMa o Tpéx
NepreHIuKysIpax (mpsmas u
oOpatHast)

https://m.edsoo.ru/2IIUD45PR

https://m.edsoo.ru/CNE1PAIUS

https://m.edsoo.ru/IPCG564WN

51

Yron Mexay CKpeuMBaromuMUCs
TPSIMBIMU

https://m.edsoo.ru/K4EHQ3E9E

52

ITouck neprneH MKy pHBIX

https://m.edsoo.ru/EBYVPSMSI




53

IPSAMBIX C IIOMOILBIO
NEePIEHAUKYIISPHBIX INIOCKOCTEN

OpTtoroHanbHOE IPOEKTUPOBAHKE

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUJIBHON NTUPaMUIbI
C IIOMOILBIO OPTOTOHAIBHOU
IPOCKIUH

https://m.edsoo.ru/FSZMOAI1AE

55

56

57

58

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IPABUJIBHOW NTHPaMUIbI
C IOMOILBIO OPTOTOHAIBHOU
MPOEKIUU

CuMmmeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[ImockocTu cummerpuit B
MHOI'OrpaHHHUKax

[Tpu3Hak neprneHAuKyIIpHOCTH
IPSIMOM M TNIOCKOCTH KaK
CJIEJICTBUE CUMMETPUU

HpaBI/IJ'ILHLIe MHOT'OI'paHHUKH.

Pacuér paccTosgHMil OT TOUKH 10
IIJIOCKOCTH

https://m.edsoo.ru/TSOFUDOOJ

https://m.edsoo.ru/N77K7ZM8K

https://m.edsoo.ru/L9E703U3V

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBusIbHBIE MHOTOTPAHHHKH.
Pacuér paccTosiHuii OT TOYKH 10
IUIOCKOCTH

https://m.edsoo.ru/TISUOWZTH

60

CrniocoObl OIyCTUTh
MEePIEHANKYIISPBI: CHMMETPHSI,
CIBHT TOYKH MO MapaJlIeTbHON
IPSAMOi

https://m.edsoo.ru/DHFUCBWO6

61

CnBur no HenapamieabHON

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




62

MPSMOM, U3MEHEHUE PACCTOSHUI

KonTtponsnas padora "B3anmuoe
pacroIoKeHue NPSMbIX U
IJIOCKOCTEM B IpoCcTpaHCcTBE"

https://m.edsoo.ru/JW5UZNNS8J

63

[ToBTOpEeHueE: yrom Mexay
MMpAMBIMU Ha IIJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIHHOM
TPEYTroJIbHUKE, TEOPEMA
KOCHUHYCOB

https://m.edsoo.ru/SK9RHWDFQ

64

[ToBTOpEHME: yrosi Mexay
CKpCIIUBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

66

67

I'eomerpuueckue MmeToabl
BBIYHCIICHUS YTJIa MEXKTY
MPSIMBIMU B MHOTOTPAaHHHUKAX

JIByrpansslii yroa. CBoiCcTBO
JMHENHBIX YTJIOB IBYTPAHHOTO
yria

[TepnieHauKyIApHBIE IIOCKOCTH.
CBolicTBa B3aUMHO
NEPIEHIUKYIISPHBIX TNIOCKOCTEN

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

https://m.edsoo.ru/SH4CYFABO

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHauKyIsIpHOCTH
IJIOCKOCTEW; TeOpeMa O NMpsMON
NIEPECEUEHMS IBYX MJIOCKOCTEN
NEPIEHUKYIISPHBIX TPEThEN
IJIOCKOCTH

https://m.edsoo0.ru/FYSTMQ43F

69

IIpssMOyTONBHBIN
napajuiesenumnesn; Kyo;
MU3MEPEHMs], CBOMCTBA

https://m.edsoo.ru/K99DBNDAW




70

71

MMpsAMOYT'OJIbBHOTO
napajjicjicnmicaa

Teopema o AuaroHayiu
MPSAMOYTOJIBHOTO
napasuiesienuIie/ia U cle/ICTBUE
u3 Hee

CrepeomeTrpuueckue u
NPUKIIaJHbIC 3312491, CBSI3aHHBIC
CO B3aHMHBIM PacIIOIOKECHUEM
NPSMBIX U ITIOCKOCTH

https://m.edsoo.ru/E3T10AD6I

https://m.edsoo.ru/4TBYU36HZ

72

[ToBTOpEHUE: CKpeNUMBAIOIIMECS
IIPsIMBIE, MTAPAJUIECIIbHbBIC
IUIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHUKaX

https://m.edsoo.ru/TL947D6WK

73

[Tapa napaynenbHbIX JIOCKOCTEN
Ha CKPELUBAIOLIUXCS PSMBIX,
paccTOsIHUE MEXY
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaLUAX

https://m.edsoo.ru/YFWZTQREN

74

Paccrosane ot ToUkH 710
MJIOCKOCTH, PACCTOSTHUE OT
IpsIMOH 10 TIJIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Brluncnenue paccTosHUN MEXTY
CKPELIMBAOIMMHUCS IPSIMBIMHU C
ITOMOIIBIO IEPIEHIUKYIISIPHON
IUIOCKOCTH

https://m.edsoo.ru/SW9VIIHMD

76

Tpé€xrpaHHslil yroji, HEpaBeHCTBA
JUISl TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa, Teopemsl

https://m.edsoo.ru/3XGHNLQ4J




77

KOCHUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIJIa
DJIeMeHTHI CheprUIeCKOi
FEOMETPHH: Te0/Ie3UUECKUe
JIMHUU Ha 3emiie

https://m.edsoo.ru/HMVTV74CP

78

KonTponpHas padota "Yrisl u
paccrosiHus"

https://m.edsoo.ru/IRTWZ59YU

79

80

81

Cucremarusanus 3HaHHHN
"MHOrorpaHHuK 1 €ro
dJIEMEHTHI"

[Tupamupaa. Buasl nupamu.
[IpaBunbHas nupamuaa
[Ipusma. IIpsamas u HakIOHHAS
npusMel. [IpaBunibHas npusma

https://m.edsoo.ru/VC3UOAK3B

https://m.edsoo.ru/J3R0247E0Q

https://m.edsoo.ru/JNDHOOSEQ

82

83

84

85

[Ipssmoit napainenenunen,
MPSAMOYTOJIbHBII
napajuiesenumnes, Kyo
Brinykiible MHOTOIpaHHUKHU.
Teopema Ditnepa

BBIHYKJ'ILIC MHOT'OT'paHHUKH.

Teopema Ditnepa. [IpaBuibHbIe U

HOJIYIIPAaBUIIbHBIE
MHOT'OI'PaHHHUKH
KonTponbnas pabota
"MHororpanHukm"

https://m.edsoo.ru/L8803LZGS

https://m.edsoo.ru/B4TOMDU1D

https://m.edsoo.ru/QOMX9GA1S

https://m.edsoo.ru/3N52B3TEM

86

87

ITonsiTHE BEKTOpA Ha MIJIOCKOCTH
U B IIPOCTPAHCTBE

CymMma BEKTOpOB

https://m.edsoo.ru/LRBSE3B09

https://m.edsoo.ru/MNTSX2X1.8




88 Pa3HocTh BEKTOpPOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuno napasmienenumnena 1 https://m.edsoo.ru/XS6AN7TLA2

90 YMHOXKEHUE BEKTOpa Ha YHUCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznoxxenue BekTopa 1o 6a3ucy

91 TPEX BEKTOPOB, HE JIEKAILIUX B 1 https://m.eds0o.ru/U760IDCTG
OJHOH IUIOCKOCTH

92 CkansipHo€ NMpOU3BEICHNE 1 https://m.edsoo.ru/JZ46VNC71
BrrunciieHue yria Mex

93 yr y 1 https://m.edsoo.ru/IUSI96UQP
BEKTOpPaMH B IMPOCTPAHCTBE
IIpocreiimme 3amadu ¢

94 POCTEHIINE 3ahaH 1 https://m.edsoo.ru/FJXV79T8B
BEKTOpaMHU
IIpocreiimme 3amadu ¢

95 POCTEHIINE 3a/aH 1 https://m.edsoo.ru/JCWURNGO01
BEKTOPAMH
[Ipocreiimue 3amauu ¢

96 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMHU
IIpocreiimme 3amayu ¢

97 1 https://m.eds00.ru/P3AW8WZZSY
BEKTOpaMHU
O0o001mIeHre U CHCTEMAaTH3a

98 H\,I HHC I cHcTeMatsatit 1 https://m.edsoo.ru/ECRMXSNM3
3HAHHUH
O0o001IcHNEe U CHCTEMATH3aIINS

99 N 1 https://m.edsoo.ru/XXBTFPSWL
3HaHUH

100 Hroroas kouTpoabHas pabora 1 https://m.edsoo.ru/SFGPDWNKO

101 Wrorosast KoHTpOJbHASA paboTa 1 https://m.edsoo.ru/X3ZG8A6SO
00606

102 © HuleHHe 1 CHCTEMATHSAMIA 1 https://m.eds00.ru/93 1 AWXEK 1
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




11 KJIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpPOHHbIe NN (ppoBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE PecypcChl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "KoopaunaTel BEeKTOpa Ha 1 https://m.edsoo.rt/WERSDS14U
IJTIOCKOCTH M B IIPOCTpaHCTBE"
[ToBTOpenue Temsl "CkasspHoe

2 " 1 https://m.edsoo.ru/M6JO60NJ7
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Borunicnenue yriia Mexmay 1 https://m.edsoo.ru/SSKY41L.VG
BEKTOpaMH B IpOCTpaHCTBE"
[ToBTrOpenue Temsl "YpaBHEHUE

4 MPSAMOM, MPOXOAAIIEH Yepe3 1Be 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
VYpaBHEHUE MJIOCKOCTH,

5 HOpMaJlb, YPAaBHEHUE IIJIOCKOCTH 1 https://m.edsoo.ru/VYIHETERW
B OTpe3Kax
YpaBHEHHE IOCKOCTH,

6 HOpMaJlb, YPaBHEHUE IJIOCKOCTH 1 https://m.eds00.ru/5419I0WGX
B OTpe3Kax

7 BexropHoe nmpousseneHne 1 https://m.edsoo.ru/NTYOG2APM
JIuHeliHbIC HEPABEHCTBA,

8 . 3 1 https://m.edsoo.ru/S4EQ7JQ8E
JMHEWHOE TPOrpaMMHUPOBAHHIE
JIuneliHbIE HEPABEHCTBA,

9 . 1 https://m.edsoo.ru/VGPKWBB4AA
JMHEWHOE TPOTrPaMMHUPOBAHIE

10 AHaIIUTUYECKHE METOIbI 1 https://m.edsoo.ru/KHJ20M3PV
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12

pacuéra yria Mexay IpsMbIMU B
MHOT'OTPaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexuay
IJIOCKOCTSIMU B
MHOTOTpaHHUKAX

®opmyJia pacCTOAHUSA OT TOUKHU
710 TJIOCKOCTH B KOOPAMHATAX

https://m.edsoo.ru/DDXUUAIAS

https://m.edsoo.ru/SG451UUG1

13

14

15

Haxoxnenue pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B KyOe
Haxoxnaenue paccrosiHuii ot

TOYKH J10 IUIOCKOCTH B
IIPaBUJILHON IIUPAMUJIE

KonTponbnas pabota
"AHanutuyeckas reometpus”

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

https://m.edsoo.ru/UZ15UU37F

https://m.edsoo.ru/SNGI1 GHFM

16

17

18

19

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

CeueHns MHOT'OT'PaHHUKOB:
METOJ CIICA0B

CeueHrs MHOTOTPaHHUKOB:
CTaHJapTHbIE TIOCKOCTH,
repecevyeHus NpsIMbIX U
MIOCKOCTEH

[TapamensHble IpsIMBIE U

IHIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA

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

https://m.edso00.ru/52XG0O2J5B

https://m.edsoo.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP

20

[TapamienpHbIe IpsIMBIE U
TJTIOCKOCTH: Pac4y€T OTHOLIECHHI

https://m.edsoo.ru/O71ROIJFI
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22

23

24

[TapannensHble MpsMbIe U
IIJIOCKOCTH: YIJIbI MEKIY
CKPEILMBAIOIUMUCS IPSIMBIMU

[leprieniuKyNnspHBIE IPSIMbIE U
IJIOCKOCTH: CTaHJapTHBIE Maphbl
MEPIEeHIUKYIIAPHBIX TUIOCKOCTEN
U TIPSIMBIX, CHMMETPUU
MHOT'OTPaHHUKOB

[lepnenaukynsipHble TPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEepHEHIUKYISIpax
[lepnieHiuKynspHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHUS JIIUH B
MHOT'OTPaHHUKAX

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

https://m.edsoo.ru/YQUVT6VZX

https://m.edsoo.ru/HOQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpenue: onaau
MHOT'OYTOJILHUKOB, (POPMYJIIbI
JUTSI TUTOIIA/IeH, COOOpakeHUs
o 00us

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpenue: momanu
MHOT'OYTOJILHUKOB, (POPMYJIIbI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00Ms

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

27

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUIS TIIOIIA/IeH, COOOpaXeHHst
noaoous

https://m.edsoo.ru/HWHVENLOO

28

Inomann ceuenuit
MHOTOTPAHHUKOB: TIIOIIAN
MOBEPXHOCTEM, pa3pe3aHus Ha

https://m.edsoo.ru/X2HRM9HD4




29

4acTH, COOOpaKEHUS MOA00HUS

IImomanm ceueHuit
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

https://m.edsoo.ru/SH4EL YON6

30

KonrponsHas pabora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEYEHHUSI MHOTOTPaHHUKOB"

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

31

32

33

34

35

O05BéM Tenta. O0beM
PSIMOYTOJIBHOTO
napasuiesieure a

3anaun 00 yABOEHUH Ky0a, O
KBaJIpaType Ky0a; O TPHCEKITUN
yria

CrepeoMeTpHUECKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napauiesienumnesa
[TpuknaaHbIe 3a1a4H, CBSI3aHHBIC
C BBIUHCIIEHUEM 00BEMaA
IPSIMOYTOJIBHOTO
napasieNnenuneaa

OO6BbEM IpsIMON TPU3MBI

https://m.edsoo.ru/6UXGOORC9

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.edsoo.ru/OSHTIOT1G

https://m.edsoo.ru/SAILOYHY]J

36

37

CrepeomeTpuiecKkue 3a1a4u,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB MPSAMO TPU3MBI

[TpuknaaHble 3a1a4u, CBSI3aHHbIE
¢ 00bEMOM IPSMOI TPU3MBI

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

https://m.edsoo.ru/QIY C4F8IU




38

39

40

Beruuciienue 00bEMOB Tell ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
TIPU3MBI

Beruuciienue 00bEMOB Tell ¢
MIOMOILBIO OIIPENIENEHHOIO
uHTerpaiga. O6bEM nupamus!

dopmyna 00bEMa MUPaMUIbL.

OrHolleHre 00HEMOB nupamMujg C

OOIINM YTIIOM

https://m.edsoo.ru/ON585060H

https://m.edsoo.ru/2CJLCMKS8N

https://m.edsoo.ru/AL3PODCIE

41

®opmysna 00bEMa MUPaMUIbL.

OTtHomeHNe 00bEMOB TUPAMU]T C

OOIINM YTIIOM

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

42

43

44

45

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
HAaKJIOHHOM IPHU3MBbI

CrepeomeTprueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU
MTUPAMU/IBI

[IpuknagHelie 3a1a4u 1Mo TEME
"O0BEMBI TeNn", CBI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

[IpukiiagHeie 3aga4u 1o Teme

"O0BEMBI TeNn'", CBSI3aHHBIC C
00BEMOM MTUPAMHU/TBI

https://m.edsoo.ru/7TRERHWO7

https://m.edso00.ru/SF480DTS6

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

https://m.edsoo.ru/Z4MZ27RMY

46

[Ipumenenne oOBEMOB.
Brrauciienue pacctostHus 10
TUTOCKOCTH

https://m.edsoo.ru/I39CX0O3CP




47

48

Kontponbhas padota "O0bEM
MHOrorpaHHuka"

LII/IJ'II/IHI[pI/I‘ICCKaﬂ IOBEPXHOCTD,

oOpa3syromue MUITHHIPHICSCKON
MMOBEPXHOCTH

https://m.edsoo.ru/XNWZSSJ7P

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

49

Munmuuap. [psamoi kpyrosou
uwmaap. [nomans
ITOBEPXHOCTU LWJIMHIPA

https://m.edsoo.ru/MAVW4KYS55

50

51

52

53

Konnueckas noBEpXHOCTB,
o0pa3yroIre KOHUIeCKOH
nosepxHoctu. Konyc

CeueHue KOHYyca IIOCKOCTBIO,
MapajieabHOM MJIOCKOCTH
OCHOBaHMUA

Y ceu€HHBIN KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

[Tnomane 60KOBOI MOBEPXHOCTH

U TIOJIHOM ITOBCPXHOCTHU KOHYCA

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/EOVSHALSL

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

https://m.edsoo.ru/AWKBY9E4NE

54

55

56

[Tnomane 60KOBOI MOBEPXHOCTH

U TIOJIHOM ITOBEPXHOCTH KOHYyCa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
MOCTPOEHUEM CEUEHU I
IJIMHpPA, KOHYyCa
CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
IMOCTPOEHUEM CEUEHU I

https://m.edsoo.ru/9NF4UE3KJ

https://m.edsoo.ru/QZVH5EX1L.9

https://m.edsoo.ru/AKF6PW62W




57

IUJIUHIpA, KOHYCa
[Ipuknanubie 3aga4n, CBSI3aHHbBIE
C WIMHAPOM

https://m.edsoo.ru/34297Z1L.HT5

58

59

[IpuknagHele 3a1a4n, CBI3aHHBIE
C UMJIMHIIPOM

Cdepa u map

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/WI1TVKAJOR

60

ITepeceuenue cdepsl U mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl II0CKOCThI0. By u
n300pakeHue napa

https://m.edsoo.ru/JEENB5ZS0

61

[epeceuenue cheps! u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua n
n300pakeHue napa

https://m.edsoo.ru/M6WK9K950

62

63

VYpasaenwne chepsl. [Liomans
cdepsl u e€ yacTeit

Cummerpus chepsl 1 mapa

https://m.edsoo.ru/USG24BO8H

https://m.edso00.ru/6E6GX0YJS

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[TpuknagHelie 3a1a4u, CBSI3aHHBIE

https://m.edsoo.ru/XWS5LI7A9]




co cepoii u mapom
[ToBTOpEHME: OKPYIKHOCTH HA
TUTIOCKOCTH, BHIYMCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPY>KHOCTH, CTaH/IapTHBIC
noxoous
Paszanunble KOMOMHALIMY TEN

68 H https://m.edsoo.ru/LE7933LXX
BpAIICHUS U MHOTOTPAHHUKOB
3ana o reMe "Tena

69 AGTH IO TEM . H" https://m.edsoo.ru/PHHLCG54E
MTOBEPXHOCTH BPAIICHUS
3amaun o Teme "Tena u

70 8 " https://m.edsoo.ru/22WPBLTP9
MTOBEPXHOCTH BpaIECHUS
Kourpomnsnas padora "Tena u

71 P P : https://m.edsoo.ru/33W222M63
MTOBEPXHOCTH BPAIICHUS
O0BéM nmnuHapa. Teopema 00

72 . H AP p https://m.edsoo.ru/1ZN2S6ZMO
00BEME MPSMOTO MIITUHIPA
Brruncnenue 006EMOB Te ¢

73 [IOMOILBIO ONPEIEIEHHOTO https://m.edsoo.ru/ACTOMFMVFE
unTerpana. O6béM KoHyca
IImomaay OOKOBOM U IOJIHOM

74 s https://m.edsoo.ru/ZYTK7P8B 1
MOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKue 3a1auH,

75 CBSI3aHHBIC C BHIYMCIICHUEM https://m.edsoo.ru/709VJYPSC
00BEMOB IUITMHPA, KOHYCA
[IpukanHble 3a1a4u MO TEME

76 "O0BEMBI U IUIOLIAAN https://m.edsoo.ru/QXEA9GPVB
MTOBEPXHOCTEN TeN"
O0BEM 11apa ¥ MapoBOro

77 p p https://m.edsoo.ru/VV60ONBVZX

cektopa. Teopema 00 00BEME




mapa. [Inomane chepsr.
CrepeomeTpuueckue 3a1auu,
CBA3aHHBIC C BIYUMCICHUCM
00BEMOB 11apa, MApOBOTO
CerMEHTa U IIapOBOT0 CEKTOPa

78

[TpuknaaHbIe 3a7a9U 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM TI1apa ¥ MO0
cdepbl. COOTHOMIECHUS MEKTY
IIJIOIIAIIMU ITOBEPXHOCTEN U
00bEMaMU ITOIO0HBIX TET

https://m.edsoo.ru/EZH9GRUEJ

79

[TogoOHEbIe TENa B MPOCTPAHCTBE.
W3menenne o0bEMa pu
nonobun. CrepeoMeTpuyecKue
3aJjauu, CBSI3aHHBIC C
BBIYHCIIEHUEM 00BEMOB Tel U
IIoIIazel moBepxXHoCTeM

https://m.edsoo.ru/H24I88MKQ

80

Kontponbnas padota "[1nomanu
MMOBEPXHOCTU U 0OBEMBI 1
KpyTribIX Ten"

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

81

82

JIBM>KEHUS IPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (huryp. O6mme
CBOMCTBA JBMKEHUMN

Bunwl nBukenuit:

NapajuIeIbHbIN IIEPEHOC,

LIEHTpAJIbHAsA CUMMETPUS, 1
3epKabHasi CAMMETPHS,

ITOBOPOT BOKPYT IIPSAMOI

https://m.edsoo.ru/RXJ4YWO6NA

https://m.edsoo.ru/ZSUA7TNTX




83

84

[IpeobpazoBanms momo0wus.
[Ipsimast u chepa Diinepa
['eomerpuueckue 3aaun Ha
MPUMEHCHHE JIBHKCHHS

https://m.edsoo.ru/AIPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

85

86

KonTponpHas padora "BekTopsr

B IIpocTpaHcTBE"

O6o6maromee moropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucTeMaTu3alus 3HaHH:
"[lapayienbHOCTb NPSAMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

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

https://m.edsoo.ru/1HVB2NZH9

87

Oo6o6mraromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 knaccos,
cucTeMaTu3alus 3HaHuH:
"BexTopsl B mpocTpaHcTee”

https://m.edsoo.ru/AQEFPERJ0

88

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—-11 xaccos,
cucTeMaTu3alus 3HaHuH:
"BexTopsl B mpocTpaHcTee”

https://m.edsoo.ru/3NIJOLN63

89

O6o061maromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cHCTEeMaTH3aInsI 3HAaHUH:
"O6beM MHOTOTpaHHUKA"

https://m.edsoo.ru/B85S7VDTC

90

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca

https://m.edsoo.ru/AJX4CDP5I1




91

92

reomerpuu 10-11 kinaccos,
cucTeMaTu3alus 3HaHH:
"O6beM MHOTOTpaHHUKA"

O6o6maromee moropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTu3alus 3HaHH:
"[1nomanm moBEpXHOCTU U
00BEMBI KPYTJIBIX TE"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
CHCTEeMaTH3allus 3HAHUI:
"[1nomany MOBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo.ru/JG1DJ50NK

93
94

HroroBas koHTpoIIbHAs paboTa

WroroBas koHTpoJsibHas paboTa

https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3J174MY 6M

95

96

97

[ToBTOpenue, 06o0IIEeHNE U
CHCTEMaTH3aINsI 3HaHUH

Hcropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Ucropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B PA3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

https://m.edsoo.ru/UI26CB4XL

https://m.edsoo.ru/IESALO6BS5

https://m.edsoo.ru/8ZKNMYF03




98

Hcropus pa3sButus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

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

99

Hcropus pa3Butus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

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

100

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/GEJCO734F

101

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IPsiMasi, INIOCKOCTh
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX NPHU PEIICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MNOHATUAMH: NApPAUIENBHOCTh U NEPHEHIUKYISIPHOCTH
’ MPSAMBIX U IJIOCKOCTEH
74 KitaccupunupoBars B3auMHOE PACIIOJIOKCHHUE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OrniepupoBaTh NOHSATHSIMHU: JIBYTPAHHBIA yroJi, TPaHW ABYTPAHHOTO YIJIa,
7.5 pebpo ABYrpaHHOTO yria, JUHEWHBIA yroyl ABYTPAHHOTO yriia, TpagycHas
Mepa JIBYTrpaHHOTO yria
76 OnepupoBaTh MOHATUAMH: MHOTOIPAHHUK, BBITYKIBII W HEBBIMYKJIbINA
’ MHOTOTPaHHUK, 3JIEMEHThl MHOTOI'PaHHHUKA, TPaBUJIbHBI MHOTOIPaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPDAaHHHUKOB (IMpaMuia, IpU3MA,
' MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccudunupoBath  MHOTOTpaHHMKH,  BbIOMpas  OCHOBaHUSA  JUIS
7.8 Kiaccuukanuu (BBITYKIIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, MPAaBUIbHBIC
MHOTOT'PaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJuIeIICITUIIC I )
7.9 OnepupoBaTh NOHATHAMU: CEKYIIas IIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB
710 OOBSCHATH MPUHIIMIIBI TIOCTPOCHHS CEYEHUNW MHOTOTPAHHUKOB, HCIIOIB3YS
’ METOJI CJIEJIOB
Ctpouth ceueHUs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYD:
BUJ| CBEpPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaxOXKIEHHE T€OMETPUYECKUX BEIMYUH MO 0Opas3lam
WM aJITOpUTMaM, NPHUMEHSS H3BECTHHIE aAHATUTHYECKHE METOABI TpHU
7.12 pEUIEHNH  CTaHJAPTHBIX MATEMATHYECKMX 3a7a4 Ha  BBIYMCIICHHUE
PACCTOSIHUN MEXIy IBYMsI TOYKaMH, OT TOYKH JIO TPSIMOM, OT TOYKHIO
MJIOCKOCTH, MEXK/TY CKPEIIMBAIOIIUMHUCS TPSIMBIMUA
Pematp 3amaun Ha HaXOXKJIEHUE TE€OMETPUUYECKUX BEIMYMH MO OOpasiam
713 WM aJIrOpUTMaM, NPHUMEHSST W3BECTHBIE AHATUTHYECKHE METOABI TpHU

pElIEHUH CTAaHJAPTHBIX MAaTEMAaTUYECKUX 3a7a4 Ha BBIYMCIIEHUE YIJIOB
MEXy CKPEIIMBAIOIIUMHUCS MPAMBIMH, MEXKIY NPSAMOA M IIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpPUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00BEMaMU MOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh NOHATHAMU: CHUMMETPUS B IIPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpHI
W3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HMHOOPMAIHMIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (Urypax, NpeACTaBICHHYIO Ha
yeprexax U pACyHKax
[IpumensTe reomerpuyeckne (aKThl Ui PELMICHHS CTEPEOMETPUUYECKHX
7.17 3a/1a4, MPEIIIONIAralIUuX HECKOIbKO IIAaroB pELICHUs, €CIA YCIOBHUS
NpUMEHEHHS 33J]aHbl B IBHOH popme
718 [TpumeHaTs nmpoOCTEHIIME NPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a]a4
719 [TpuBOIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpumeHsTh MOTydYeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEAJIbHBIC
CUTYyalluu U NMPUMEHATh U3yUCHHbIC TIOHATUS B IPOLECCE MTOMCKA PELICHMUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallud Ha S3bIKE T'€OMETPUM, MCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM F€OMETPUYECKUX MOHATHH U TeopeM, ammapara ajireOpsl,
pelmars  NpaKkTUYEeCKHME  3a7add,  CBA3aHHbIE C  HAXOXJICHUEM
TFE€OMETPUYECKUX BEIMUUH
11 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOIM
NpoBEpPsieMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh HOHATHAMU: IMIUHJIPUUYECKass MOBEPXHOCTh, 0Opa3yrolye
6.1 LWIMHIPUYECKON TIOBEPXHOCTH, IWJIMHAP, KOHUYECKas IIOBEPXHOCTD,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa u map)
6.3 OOBSICHATH CITOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
OnepupoBaTh MOHATUSAMU: IAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
6.5 CErMEeHTa, IIapOBOH CJI0M, OCHOBAaHME IIAPOBOTrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  MTOBEPXHOCTEH TN  BpalleHus,




TreOMETPHUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOTPDAaHHUK, BIHCAaHHBIH B chepy u
OTHMCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIHA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY TUIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOOOOHBIX TEN

6.9

N3ob6pakaTs u3yyaemble (GUTYphl OT PYKH M C NPUMEHEHHEM IIPOCTBIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpalleHUs

W3Bnekarb, HWHTEPNPETHPOBATH M IPeoOpa3oBbIBaTh WHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
YepTekKax U PUCYHKax

[IpumeHsTh reomMeTpuueckue (axKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3aja4, MPEANoaralluX HECKOJbKO IIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JICHCTBUS CIIOXKEHHST BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, O6’I)HCH$ITI>, KaKNUMH CBOI71CTB8,MI/I OHU
o0JazaroT

HpI/IMeHHTb IIpaBUJIO apaJuICIICIIUIICAA IIPpKU CII0KCHUHU BCKTOPOB

6.16

OHGpI/IpOBaTI) IMOHATHUAMMA: AOCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATBLI BEKTOPA, YI'oJl
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroll
MEXJly BEKTOpaMH, CKaJISIpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CUCTEME KOOPAMHAT
Pemats mpocreiinme reoMeTpuueckue 3ajJaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METOJA

6.20

Pemate 3a4a4u Ha JOKa3aTCJIbCTBO MAaTCMATHUYCCKUX OTHOIIEHUH U
HaXO0XIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WK aJIropuTtMam,
IMPUMCHAA HU3BECTHBIC METOAbI npu PECHICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁIHPIC MporpaMMHBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHX 3a1a4

HpI/IBO,Z[I/ITB IMPUMCPBI MATCMATUYCCKUX 3aKOHOMepHOCTeI71 B IIpUpPOAC U
JKU3HHU, paCllO3HABATh POSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IIOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIU3HUPOBATH PCaJIbHBIC




CUTYyallMu U MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTHu4eckKu cHopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH peabHbIE
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEAOBAaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHe  3a7ayd,  CBA3aHHbBIE C  HAXOXJICHUEM
r€OMETPUUYECKUX BEJTMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;KeHue NMpsMBIX B IPOCTPAHCTBE: MIEPECEKAOIIUEC, TapalIeIbHbIe
U CcKpelmuBarouyecs npsamsle. [lapamienbHOCT, NpsSMBIX W INIOCKOCTEM B
IIPOCTPAHCTBE: NapaJUIeIbHBIE INPSIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, MApAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMU B IpocTpaHCTBE. [lapamenbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUlOocKocTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI N IUIOCKOCTU: MCPHCHAUKYIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiieldbHble U MEePHEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYISIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKIAY MPSIMOM U MIOCKOCTBIO, IBYTPAHHBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHHE OT MPSMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpHI Ha
IJIOCKOCTh. [IepreHIMKyIapHOCTh INIOCKOCTEN: NMPU3HAK MEPIEHIUKYISIPHOCTH JBYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOIPDAHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrOrpaHHuKa. lIpmsma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPHU3MBL, MpsiMasi U HAKJIOHHAas NPU3MbI, OOKOBas H
M0JIHAsl IOBEPXHOCTh NpuU3Mbl. [lapannenenumes, npsIMOYTOJIbHBIN NMapajieenunesa u
ero cporcrBa. [Iupammna: n-yrospHas NUpaMuaa, TPAHW W OCHOBAHHWE IMHPAMU/IBI,
OOKOBas M TOJIHAS MOBEPXHOCTh NUPAMU[bl, MpPaBUIbHAS M YyCEUYE€HHas MUpaMHJa.
OnemMeHTsl mNpu3Mbl UM nupamuiabl. [IpaBuwiIbHBIE MHOTOIDaHHUKH: IOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
npaBUiIbHAS TPEYTroJibHAs MUpaMHJIa U MPaBWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’lap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMUIBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, Hp}IMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmujax, napajejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbluncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,



TeopeMa 0 GOKOBOM MOBEPXHOCTH NMPAMOM mpu3Mbl. [1nommans 00KoBOi MOBEPXHOCTH U
MIOBEPXHOCTU IPaBUIBHOM NHPaMHUIBI, TEOpeMa O IUIOUNIAJNA YCECYEHHOM NUPaMHIBI.
[Tonsitue 06 00bEMe. OOBEM NMTUPAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue HMIIMHIAPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKoil moBepxHOCcTH. KOHyc: OCHOBaHME W BepIlIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: neHTp, paguyc, Iuamerp, TUIOMIAas MoBepxHOCcTH ceprl. BzanmHoe
pacroyio)keHre cepbl U IUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe, IUIOImaib

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa u KoHyca
KomOuHanuu Tenn BpaieHuss 1 MHOTOIPaHHUKOB. MHOTOTPaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiesienunena u cieactsus u3 He€. O0BbEM UIMHIPA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

6.10

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIaIIMUA IOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAaHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUs 1apa

Bektop Ha miockocty M B npocTtpaHCcTBE. CII0)KEHME W BBIUMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronpHas cucTeMa KOOpJAMHAT B TMpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitine 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaisipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I IIPU PEIICHUH TEOMETPUUYECKHUX 3a/1a4



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Brnanenue MerogamMm J0Ka3aTenbCTB, aNrOpPUTMAMM pELICHHs 3ajad;
yMeHue (GopMyIHpOBaTH W OINEPUPOBATH TMOHATHIAMH: OIpEAEIICHHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJbCTBO,
paBHOCWIIbHBIE (POPMYITHPOBKH; MPUMEHSITh UX; yMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTHBOIOJIOKHOE YTBEP)KICHHE, NPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOH WHIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPU PELICHNUH 33]a4, OLICHUBATh
JIOTUYECKYI0  IPAaBUIBHOCTh  PACCYXJIECHUN; yMEHHE  OINEepUpPOBaTh
HOHATUSAMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OINUCaHMs PeaJbHBIX MPOLECCOB U SBJICHUN M MPU PELICHUU 337ay, B TOM
YyHClie U3 IPYIUX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSAMHU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHUE 3a/1aBaTh
U ONMCHIBATh Tpadbl pa3iInYHBIMU CIOCOOAMM; MCIIONB30BaTh rpadbl MpU

pCUICHUHA 3a1a4

YMeHue omnepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTETICHbD C IEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAJTbHOW CTETICHH, CTCTICHD C
paloHaIbHBIM TOKAa3aTelieM, CTENEHb C JCWCTBUTEIbHBIM IMOKA3aTEeIeM,
norapuM dYHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOWU3BOJIBHOTO YHCIA,
OCTaTOK II0 MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATypPaJIbHBIX, IETbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
YUCCII; YMCHHEC HNCII0Jb30BaTh NPHU3HAKKU JCIIMMOCTH, HauMEHbIIINHN O6HH/II>1
JIeNuTeNh W HauMEHbllee o0llee KpaTHOe, anroputMm EBkanaa mpu
pPEUICHUN 3ada4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIHWOHHBIMH CUCTEMaMU
CUMCIICHUS; YMEHUE BHITIONHATH BHIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPDOKEHUM CO CTENEeHSMU M Jiorapudmamu, mpeoOpa3zoBaHus JPOOHO-
palMioHaTbHBIX  BBIPAKEHUH; yMEHHE  ONEpHpOBaTh  MOHATHUSIMHU:

OoCICa0BAaTCIBbHOCTD, apI/I(l)MeTI/I‘IeCKaSI nmporpeccust, TreoOMCTPHUYCCKasA



nporpeccusi, OECKOHEYHO YOBIBAIOIIAss TE€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I1OCJIEOBAaTEILHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPpPEHTHBIX (HOpMyYJ; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHCIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amuCcH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpanueckas); yMeTb
POU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOUTH IPUMEPHI MCII0JIb30BAaHUsI KOMIUIEKCHBIX YHMCEN; OIEpUPOBATh
HNOHATUSMM:  MaTpuua 2xX2  wm  3x3, onpenenurenb  MaTpULbl,

FGOMeTpI/I‘lCCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh MNOHATHAMH: DPAalMOHAJIBHBIE, HMPpalMOHAJIbHbIC,
[OKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATh
HNOHSTUSIMU: TOXJAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, PABHOCUJIBHOCTH
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpaBHEHHS,
HEPAaBEHCTBA U CHCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; pELIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C IIapaMETpPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI Ul PEILIECHUS MAaTEMaTUYECKUX

3a[a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIacTe HAYKU U peasTbHOU )KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTb (QYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKIMH, HanOoJbllee M HAaUMEHbIIEEe 3HAYCHUS
(GYyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
¢GyHKIIMM, TepBas U BTOpas MPOU3BOAHAS (YHKIIMH, T€OMETPUYECKUN U
¢u3uueckuif  CMBICH TNPOU3BOAHOM, mepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOIAUTh ACHUMMTOTHl rpapuka (QyHKIHUH; yMEHHE
BBIUNCJIATh  NPOM3BOJHBIE  CYMMBI, TNPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMK (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTelIbHOW K Trpauky
(GyHKLIMU; YMEHHE HaXOJUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCII0JIb30BaTh MPOU3BOJHYIO JJISi HCCIENOBAHMUS (DYHKIMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HA4YeHUs (YHKIUHI; CTPOUTH
rpauKkd MHOTOUYIEHOB C HCIOJB30BaHHMEM ammnapaTta MaTeMaTHUYecKOTo
aHaJINW3a; MPUMEHATH TMPOM3BOAHYIO Uil HAXOXKACHWUS HAWIydLIEro
peumeHuss B TNPUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-D)KOHOMHUYECKUX H

(I)I/I3I/ILICCKI/IX 3agadax; HaxXOoOuTh Iiomaau 1 00BEMBI (1)I/Il“yp C IIOMOIIbIO




HHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUSA,
KOMIO3UIMS (PyHKIMHA, JIWHEHHas (QYHKUUSA, KBaapaTU4Has (QYHKLUS,
pauMoHanbHass (QYHKUUS, CTENeHHass (QYHKLUUsA, TPUTOHOMETPUYECKHE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTeslbHaAs |
jgorapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapUKH H3YyYEHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCIMOJIb30BaTh Tpa(UKKU Ul U3y4eHHs MPOLECCOB U 3aBUCUMOCTEH, Ipu
peLIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB M 3a1ad M3 peajbHOMH
KHU3HHM; BbIpakaThb (HOpMyJaMHU 3aBUCHUMOCTH MEXAYy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKu (YHKIUH [UIS pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOU

IIJIOCKOCTH MHOKECTBA PEUICHU! YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, J0JIM M YacTH, Ha JBWXEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HaJIOTH, 3314 U3 00JAaCTH yIpaBiCHUs JIMYHBIMH M CEMEHHBIMU
(GuHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpPaBHEHHs, HEPAaBEHCTBA U UX
CUCTEMBI IIO YCJIOBHMIO 331a4d, HCCIECNOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3YyIbTAaTOB; YMEHHME MOJEIUPOBATH
peanbHbIEe CUTyallud Ha S3bIKE MAaTE€MAaTHKHU; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJBb30BAHMEM  ammapara  anreopsl,

UHTEPHPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apu(MeTHdecKoe, MeIHaHa,
HauOoJplllee U HaMMEHbIlIee 3HAUYEHUs, pa3Max, JUCIEePCUs, CTaHJapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE€ W3BJIEKaTh, UHTEPHPETUPOBATH
UH(OpMalKIO, IPEJCTaBICHHYIO B Ta0lMILax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peallbHbIX IPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TaOMUIl W  JAWarpamMM; HCCIEOBaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C NPUMEHEHUEM TIpauuecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpauuecKu Hccae10BaTb COBMECTHbBIE

HaOJIOZICHUS C TIOMOIIBIO THarpaMM PacCeUBaHUs U JTMHEHHOM perpeccun

YMeHHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I}I; YMCHHUC BbIYUCIIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpaUyecKX METOJO0B; IMPUMEHSThH
(GOpMyIIBI  CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOITHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHATOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH PEATbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  ClIydailHas BEJNIMYMHA, pacHpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAaHUE, TUCIEPCUsl W CTaHAApPTHOE OTKJIOHEHHE
ClyualiHOW  BENMYMHBI, (QYHKIMM  pacOpeleNieHuss U  IUIOTHOCTU
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpEIeICHH; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN IS pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METObI BEIOOPOUYHBIX
UCCIICIOBAaHMI; yMEHUE TPHUBOJUTH MPUMEPHl TPOSBICHUS 3aKOHA
OOJIBIIMX YHUCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUSAX; YMCHHE
OTIEpPHPOBATH TOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIIO COYETAHUH,
YHUCIIO  TNEPeCTaHOBOK; OuHOM  HproTOHA; yMeHHE  NPUMEHSTh
KOMOWHATOpHBIE (aKTBl U PACCYXKACHUS U PEIIeHUs 3a7ad; OICHUBAThH
BEPOSTHOCTH PEAJbHBIX COOBITHI; COCTABISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE3O0K, JIy4, BEJIMYHUHA yIia, IJIOCKUN YIroJl, JIBYIPaHHbIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbBIC, NapAJLIEIbHOCTh U
MEPIECHANKYISIPHOCTh TPSAMBIX U IIOCKOCTEM, Yrojl MEXAY IpsSMbIMH,
YroJl MEXAY MpsIMOM H TUIOCKOCTBIO, Yol MEXIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXIAY MPSIMbIMU,
pacCTOSIHUE MEXAY IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh MPH PEUICHUU
3a/1a4 U3yuyeHHbIe (PAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pa3mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH MaTeMaTUYECKHE
MOJENN C IIOMOLIBK0 TE€OMETPUYECKUX IIOHITUM U BEJIUYMH, pEIIATh

CBS3aHHBIC C HUMU IMPAKTHUYCCKUC 3aaa4n
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YMeHue onepupoBarh MOHATHUSAMU: IJIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHHMK, CEYEHME MHOTOTPaHHHKA,
KyO, mapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
BpallleHus, UWIMHApP, KOHYyc, map, cdepa, miomans chepsl, MIomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyca, LUIUHApA, O0BEM KyOa,
IPSIMOYTOJIBHOTO  NapajUlefIenuneaa, MNUpPaMHUAbl, NPU3MBI, IWIMHIPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUEHMs] KOHyca M LMJIMHAPA,

napauiCsibHbIC OCHU HWJIX OCHOBAHWIO, CCYCHHC IIIapa, IUIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTPaHHHMKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHNS, UX CEUCHHsI, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHupoBaTh ONpeAeIeHU U3y4aeMbIX (UTyp, BBIIIBUTATh TUIIOTE3bI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKHX (Uryp, OOOCHOBBIBATH WIIU
ONpoBepraTb MUX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00Hs, TOMO00HBIE QUTYPBI;, YMEHHUE
pacrio3HaBaTh paBHbIC M IMOJOOHBIC (UTYpPHl, B TOM YHCJIE B NPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUIECCKIE OTHOUICHUS TIPH
pELICHUH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIMYUHBI (JUITMHA, YTOJI,
I0IaaAb, 00BEM) NPU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB H
U3 peabHOM KM3HHM, YMCHHUE BBIUUCIIATH TC€OMETPHUYCCKUE BEIUYHHBI
(Ha, yromj, IUIOMIAAb, OOBEM, IUIOUIA/b TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (OPMYJIBI M METOIbI, B TOM YHCIIC: IUIOIIAJb MOBEPXHOCTU
MUPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, IUIOMAab cdepsl; 00bEM Kyoa,
NPSMOYTOJBHOTO TapajieNienunena, TUPAMUAbI, TPU3MBI, I[TUIMHIPA,

KOHYCa, I1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp
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VYmenne ONCpHUPOBATH MOHATUAMU: MPAMOYTOJIbHAA CUCTEMA KOOPAHWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKCHHWE BEKTopa Mo 0a3ucy,
CKaISIPHOE TPOU3BEJCHHE, BEKTOPHOE IPOU3BEICHHUE, YIOJ MEXIy
BCKTOpaMHU; YMCHHUEC HCIIOJb30BaTh BeKTOpHBIﬁ n KOOp)IHHaTHBIfI METO

AJI pCHICHUA T€OMCTPHUICCKUX 3a4a1 U 3aJla4 JpYTHUX y‘le6HI>IX mpeaMEeTOB

YMeHue BeIOMpATh MOAXOASIINN METOT ISl PEIIeHUs 3a]]a4l; TOHUMaHUe
3HAUMMOCTH MAaTEMAaTHKH B HM3YUYEHHWHU NPUPOJIHBIX U OOIIECTBEHHBIX
MPOLECCOB U SBJICHUH; yMEHHME pAacCllO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKH B MUCKYCCTBE, YMEHHUE MPUBOJUTH PUMEPHl MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€eMAaTHYECKOW HAYKH



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMUM HaTypaJbHON CTENEHU
14 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictButenpHbple uyncina. ApudMeTHyecKue onepanuud C  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanyonaibHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX ypaBHEHU. OnpeeuTesib MaTPHUIIbI
3 OyHKIMH U TpaduKu



Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkuuu. YétHelie 1 HeuéTHBIe pyHKUMU. [lepuognueckue GpyHKINHI
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HamGonbliee u HauMeHblllee 3HAaYEeHUE
(GYHKLNU Ha IPOMEKYTKE
13 CreneHHas (yHKUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHkumii. CBolicTBa  (yHKUIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CIOCOOBI 33JaHUS TTOCIIEIOBATEIHPHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBonnas Gynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX GYHKLINH
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 ['eomerpust
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatsl 1 BEKTOPBI



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

* Matemaruka. ['eometpust; 10 knacc. yrinyonaeHHoe ooyuenne Mep3isik AL,
Homuposckuii [[.A., ITonsikoB B.M.; nox penakuueit [Togonsckoro B.E.
OO611ecTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO M31aTeNbCKU LIEHTP
«BEHTAHA-T'PA®»; Akunoneproe o6mectBo «M3natenbcTBo
«IIpocsemenue»

Marematuka: anreOpa U Hayajga MaTEeMAaTHYECKOIO aHAJIN3a, TEOMETPHUSL.

I'eomerpus 10-11 knacc. Aranacan JI.C., byry3os B.®., Kagomues C.b. u

Tpyrue.
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