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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus siBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI JUCIIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JorM4yeckoe  MbIIUIEHHE,  (OpMUpPYEMOE€  HpH  H3Y4YECHUHU
0Oy4aIOIUMUCS MOHSATUIHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, YyMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU PEILEHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YpOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4aloumxcs mpu
U3y4YE€HUU T€OMETPHUH, KaK COCTaBJISAIOUIEH npeaMeTHol obnactu «Marematuka u
uHpopMaTuka»  uyepe3  oOeclieyeHWEe  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUECKUX 3HAaHMM U JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3aJauaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOHM KyJIbTyphI U
¢dbopMUpOBaHNE OCO3HAHMS B3aMMOCBS3M T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasJeriy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dopMupoBaHHEe  yMEHHUS ~ BIAJAeTh  OCHOBHBIMH  TIOHATHUAMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynT U yMeHHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMupOBaHrE YMEHHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B peaIbHOM
MHUpE MHOTOTPAaHHUKH M Tela BpalleHHs, KOHCTPYHPOBATh TE€OMETPUUYECKUE
MOJIENIH;

¢bopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHui, (opMHpOBaHME TOHWMAHUS POJM AKCHOMATHUKH TPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHUS BIAJAECTh METOJAMHU JIOKa3aTeNbCTB M aJTOPUTMOB
pellieHusl, YMEHHUSI HX MPUMEHSTh, MPOBOJIUTH IOKA3aTENIbHbIE PACCYKICHUS B



XO/I€ PEIIeHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJIepKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHUY MAaTEMaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B MTPOBEJACHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAaHME WHTEIUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4YaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, UHTEpPeca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEabHBIX JKM3HEHHBIX CUTYAlMsIX W TPHU WU3YYCHUU IPYTUX
y4eOHBIX TMPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN OTyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannuku», «Tema  BpameHus», «BekTopel W  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOoi padoueit
IPOrpaMMBbI, paclpeAeNéHHbIM O ToJgaM OO0y4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPECTABICHUN 00YJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycnmoBus i auddepeHuHanuu  O0ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, OOecneyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuiel mpodeccun, obOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
o01KM 1 poecCuoHaTBHBIM 00pa30BaHUEM.



Ha wusydyenue yueOHOTro Kypca «['eomerpus» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kmacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
gaca (3 gaca B HEJIETIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHSITUA  CcTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamnenbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
MPSAMBIE B POCTPAHCTBE, MAPALIEIBbHOCTD TPEX MPSIMBIX, NAPAJUIETBHOCTD MPSAMOM
u 1ockoctu. [lapamiensHoe W IEHTpabHOE MPOEKTUPOBAHME, HU300pakKeHHE
¢uryp. OcCHOBHBIE CBONCTBAa NapajljIeIbHOrO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NPSAMBIMH B IIPOCTPAaHCTBE. [lapayenpHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTU: MEPIEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauIeJbHbICE W TEPHEHAUKYJIAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToroHansHo€ IIPOEKTUPOBAHMUE.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TpoeKuusi  (GUrypbl  Ha  TIJIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI IBYTPAHHOTO yrila. TpEXrpaHHbId U MHOTOI'PAaHHbBIC YTJIbI.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yriua. CBoHCTBa IUIOCKHX U
JIBYTPAHHBIX YTJIOB TPEXTPAaHHOrO yrjia. TeopemMbl KOCMHYCOB U CHUHYCOB [IJIf
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yrojgpHas NHUpaMua,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOIOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’dap, KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUJIBLHON MUpPaMUJIBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napaJuIeenune d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPAaBHIBHON
MAPaAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. TeopemMa O pas3loKEHWH BEKTOpa MO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsATHA: UIMIMHIOpPUYECKAsT TIOBEPXHOCTb, KOHHUYECKAS ITOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
UINHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmmHoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue 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 mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMHJIpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1MapoBOTO
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,



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

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUYEHMI: METOJ CJEN0B, METOJ BHYTPEHHEIO MPOEKTUPOBAHUS, METOJ MEPEHOCca
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B IIpocTpaHcTBe. KoopanHats! BekTopa. PasznoxxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBMKCHWH. BuIbl JBWKCHUMN: TapauICIbHBIM IEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus noao0us. [Ipsmas u cthepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro o0OImiecTBa (BBIOOPHI, OMPOCHI W JIPYTro€), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapoaa, cPOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTUYECKUE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccu U peaiv30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIpPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWW U1 peleHus 3amad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIICCTBEHHOM  IPAKTUKH, ITOHUMAaHHE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISAITh IMPOECKTHYID M HCCIEA0BATEIbCKYIO JEATCIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWH MEXHy TMOHITHAMH, (DOpMYyIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, AMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOJFOMCHUIX M YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHHEM 3aKOHOB JIOTHKU, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS 1 BBIBOIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIENI0BATEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAHMEC
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO 0ObEKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJAOB M 000OIICHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHpopmaruu 1o CaMOCTOSTEIILHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTAX, AAdBATh INOACHCHHA II0 XOAY PCHICHHUA 3adda4u,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH Cy}KJICHI/ISI C CY)K)IGHI/ISIMI/I prrI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMar BBICTYIUICHUS C Y4€TOM 3aaad
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATD
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3ysbTara perIeHUs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M MCIOJL30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAWBUIyaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPynmoBbIX ¢opmax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YY4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMU TOHSATUSIMHU CTEPEOMETPUHU TMPHU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e IPUMEHSTh AKCMOMBI CTEPEOMETPUM W CIICJICTBUSL W3 HUX MPHU PEIICHHUH
reOMETPUYECKHX 3a/1ay;

e KJIaCCU(UIIMPOBATh B3aUMHOE PACIOJIOKEHHUE NPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO  ONEpPUPOBATh TMOHSATUSAMH, CBSI3aHHBIMH C  yIJlaMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MNPAMON U
IJIOCKOCTBIO;

e CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOI'paHHUKAMU;



e CBOOOJIHO pAacClO3HABaTh OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

e KJJACCU(UIIMPOBATH ~ MHOTOTPAHHMKH,  BBIOMpass ~ OCHOBAHMS ISt
KJaccu(ukanuu;

¢ CBOOOJTHO  OMEpUpOBaTh  TOHATHUSAMHU, CBS3aHHBIMH C  CEYCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBITIOJIHATD napajiesibHOe, LEHTPATIbHOE u OpPTOTOHAJILHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHHUS MHOTOTPAHHUKOB Pa3IUYHBIMA METOAAMU, BBITIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BEIYHCIIATH TUIOIIAIA IIOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPAMH/IA),
TEOMETPUUYECKHUX TEN ¢ IPUMEHEHUEM (HOpPMYIT;

e CBOOOJTHO ONEPUPOBATH MOHITHUSIMHU: CUMMETPHS B MPOCTPAHCTBE, IIEHTD,
OChb U IUIOCKOCTh CHUMMETPHUM, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
uryper;

e CBOOOJTHO OIEPUPOBATHh IMOHATHSIMH, COOTBETCTBYIOIIUMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBITIOJIHATDH JICUCTBHS HA/l BEKTOPAMH;

e peIIaTh 3aJa4d HA JOKA3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HaXOXKJECHUE TCOMETPUUYCCKUX BEIUYMH, TPUMCHSIS W3BECTHBIC METO/IbI
P PEIICHNN MAaTeMAaTHUYECKUX 3aJ]1a4 MOBBIIIICHHOTO W BHICOKOTO YPOBHSI
CII0)KHOCTH,

e IPUMEHATh MPOCTEHININE TPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e U3BJICKATh, TPEOOPA3OBBIBATE M HMHTEPIPETUPOBATh HHPOpPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpEeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

e IPUMEHATH  TIOJIYYCHHBIC 3HAHWS HA TMPAKTHKE: CpaBHUBATH U
aHAM3UPOBATh PEAbHBIC CUTYaIllMH, MPUMEHATh H3yUYCHHbIC TOHATUS B
npolecce TOWCKAa PpeHIeHHs] MaTeMaTH4eckKd  CcQopMyIMpOBaHHON
poOJIEMBbI, MOJEIUPOBATh peajbHBIC CHUTyallMd Ha S3BIKE TEOMETPHH,
WCCJIEIOBATh MOCTPOSHHBIE MOJIEIH C UCIOJIb30BAHUEM T€OMETPUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAXOXKJCHUEM I'€OMETPUUYCCKUX BEITUYHH;

e UMETh TPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPHH Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



e CBOOOJTHO ONEPUPOBATH TMOHSTHUSAMH, CBSI3aHHBIMH C UWJIMHAPUYECKOH,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

e OTICPUPOBATH MOHATHSAMH, CBS3aHHBIMH C TEJIaMU BpaIEHUS: ITUIUHAPOM,
KOHyCOM, c(pepoii u mapowm;

e pacro3HaBaTh Teja BpalleHus (LHIUHIP, KOHYC, cdepa U 1map) u 0ObSICHITh
CIIOCOOBI MOTYYEHUS TEN BpAILICHUS,;

e KJTACCU(DUIMPOBATH B3AUMHOE PACIIONOKEHNE C(HEePhI U TIIOCKOCTH;

e BEIYHCIIATh BEJIUYHMHBI 3JIEMEHTOB MHOTOTPAHHUKOB MW TEJ BpaIleHUs,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJTHO ONEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C KOMOHMHAIUSIMU Tell
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

e BEIYHCIIATh COOTHOIICHUSI MEX]y IUIOIIAISIMHU MMOBEPXHOCTEH M 00bEMaMu
ITOJIOOHBIX TEI;

e M300paXkaTb M3y4aeMble (QUTYpBI, BBIIOJHATH (BBIHOCHBIE) ILJIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

e U3BJICKATh, HMHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HH(POPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (QUTrypax, TMpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e CBOOOJTHO OTIEPUPOBATH MIOHATHEM BEKTOP B MMPOCTPAHCTBE;

e BBITIOJIHATH OTEpaIlii HaJl BEKTOPAMH;

e 33]1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPIUHAT;

e PCIIIaTh TEOMETPUICCKUE 3a]]aUM HA BBIUMCICHUE YTJIOB MEXKIY TPSIMBIMHA U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSTHAMA OT TOYKH JIO TIJIOCKOCTH, B IIEJTIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;

e CBOOOJTHO OIEpPUPOBATh TOHSTHSIMHU, CBS3aHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

e BEITIOJIHATh M300pPKEHUS MHOTOTPAaHHMKOB W TEJ BpallCHHWS IpH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;

e CTPOUTH CEUYCHHMS] MHOTOTPAHHMKOB WM TEJ BpAIICHUS: CEUCHHUS IWIMHIPA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHHMIO M TIPOXO/IAIINE Yepe3 BEPIITNHY), CEUCHUS II1apa;

* ICTIONIb30BaTh METOABl TOCTPOSHUS CEUEHHWI: METOJ CJEIO0B, METOJ
BHYTPEHHETO MIPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEeH MIOCKOCTH;



e TOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

e IPUMEHSATh TEeOMETpUYeCKrue (AKThl ISl PELICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

epelllaTh 3aJa4M HA JOKA3aTeJIbCTBO MATEMAaTUYECKHUX OTHOLICHUH W
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

e IPUMEHATh IPOTPAMMHBIE CPEICTBA U SJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

e IPUMEHATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATH, AHATU3UPOBATH
Y OLICHUBAaTh pPEAIbHBIE CUTYAllUW, MPUMEHATh H3YYEHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBAa B IIPOLIECCE IIOUCKA PELUICHUsS MaTeMaTU4YeCKU
chOpMyYIUPOBAHHON MPOOJIEMBbI, MOJECIUPOBATH pealbHbIE CUTYyallMd Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FeOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ainreOpbl, peniaTh
IPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

e UMETh TMPEJCTABICHUSI 00 OCHOBHBIX JTalax pPa3BUTUSA TEOMETPUHM Kak
COCTaBHOM 4acTH dbyHgaMeHTa pa3BUTHUSA TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoasubie | IlpakTuueckue
n/n NPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypcsl
1 BBenenue B ctepeomMeTpuio 23 1 bubnmnorexka HOK
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1 BuGmorexa LIOK
IPOCTPaHCTBE
3 [TapannensHOCTh NPSAMBIX U IUIOCKOCTEH B 3 BuGmorexa LIOK
IPOCTPaHCTBE
4 HepneHnmiynﬂpHOCTL IPSMBIX U o5 BuGmorexa LIOK
IUIOCKOCTEH B MPOCTPAHCTBE
VIl U paccTOSHUS 16 1 bubmuoreka [JOK
MHororpanHuku 7 1 bubmuoreka [JOK
BekTopsl B IpocTpaHCcTBE 12 bubmuoreka [JOK
8 HOBTOPCHI/IG, 000011IeHNEe U CHCTEMATHA3AIHS 5 9 BuGmorexa LIOK
3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu@ppoBbIe
Ne /i P Konrtpoabnbie | Ilpakruueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 AHanuTH4eckas reoOMeTpHs 15 1 Bu6muoteka [JOK
I1 06006
2 OBTOPEHHE, 0D0 meHI:Ie " 15 1 bu6nunoreka [IOK
CUCTEeMaTH3alusl 3HAaHUH
O0BEM MHOTOTpaHHUKA 17 1 bubmuorexa [IOK
Tena BpameHus 24 1 bubmuorexa [IOK
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 BuGmorexa LIOK
KPYTJbIX TEJ
6 JBrokeHUs 5 1 bubmorexa [JOK
IT 606
7 OBTOPEHHE, ODODIICHAC H 17 2 Bu6mmorexa LIOK
CUCTeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 8 0

[TPO'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapalIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

bubmnoreka IIOK

IlonsATHA cCTEpEeOMETpUHN: TOUKA, IIpsIMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuJia U300paKEHMsI Ha PUCYHKE
IJIOCKOCTH, IMapaJUICIIBHBIX HNPAMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[MoHsTHSA: TIepeceKarOIUecs TNIOCKOCTH,
HepeceKaroIInecs npsMasi U TO0CKOCTh;
HOJIYTIPOCTPAHCTBO

[MoHsTHSA: TTIepeceKaroIIUecs TNIOCKOCTH,
HepeceKaroIIuecs npsMasi U MI0CKOCTh;
HOJIYTIPOCTPAHCTBO

MHororpaHHUKH, H300paxKeHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00HEKTOB

MHororpaHHUKH, H300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBHIE
cienctBus u3 HUX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

10

N300pakeHne ceueHuit mupaMubl, Kyoa u
IPU3MBL, KOTOPBIE IPOXOIAT Uepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIY4EHHBIX IJI0CKOCTeN. PackpamBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH [IBETAMH

11

N300paxeHue cedeHuil nmupamuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX III0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHNUH Pa3HBIMU LIBETAMU

12

N300paxeHue cedeHnii mupamMmuipl, Kyoa u
MPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 Ux
pEbpa. N3o0pakeHue nepecevyeHus
HOJYYEeHHBIX IIIOCKOCTe!. PackparimBanue
MOCTPOCHHBIX CEUEHHUH Pa3HBIMH LIBETAMH

13

N3o06paxeHne cedeHunit mupamuipl, Kyoa u
HPU3MBI, KOTOPBIE MIPOXOASAT Yepe3 X
pEbpa. N3o0paskeHue nepeceueHus
MOJIyYEeHHBIX TIIOCKOCTe!. PackparmBanue
MOCTPOCHHBIX CEUYECHHUM Pa3HBIMH LIBETAMH

14

Merton ciaenoB ajs MOCTPOCHUA CeUYeHUI




15

MeTon criefioB [Uis TOCTPOSHUS CEUSHUI.
CBolicTBa epeceyeHrid MpSIMbIX U
IIJIOCKOCTEMN

16

Merton cie1oB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IIJIOCKOCTEMN

17

[TocTpoenue ceuenuit B nupamuse, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YepPTEKEW U 3alUCh 111aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenuit B nupamuse, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOCHHUS

19

[TocTpoenue ceuenuit B mupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamuse, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPOTMOPIMOHANEHBIX 0Tpe3kax. [logobue
TPEYTOJIbHUKOB

22

IToBTOpenue mianumerpun: Teopema
Memnemas. PacueTsl B ceueHnIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3BuTHs




INIAaHUMETPHUHU U CTEPECOMETPUUA

23

KoutponsHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

B3anmHOe pacronoxeHue NpsiMbIX B
npocrpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky ckpemuBaroImxcs
npsaMmeix. [lapamiensHblie npsMsie B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapasuleIbHON
JAHHOM NPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIECH HA JaHHOU
npsiMou. Jlemma o nepeceueHuun
NapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapayenpHOCTB Tpex NMpsMbIX. TeopeMa o
TpEX MapajuIeNbHBIX NPAMBIX. Teopema o
CKPELIUBAIOIINXCS NPSAMBIX

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA apAJIETHLHOTO
npoekTupoBanus. M300paxeHne pa3HbIX
buryp B napaiienbHON MPOSKIIUU

28

[lenTpanbHast MpoEKIKsA. YTOJI ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEXY NPSIMBIMHU

29

3aaun Ha TOKa3aTeILCTBO U
HCCIIeAOBaHNE, CBA3AaHHBIC C
pAacCIOJIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[ToHsTHS: MapamIeIbHOCTh MPSIMON 1




IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
NapauIeIbHOCTU MPSIMOU U TNIOCKOCTH.
CBolicTBa napauieIbHOCTH MIPSMOU U
IJIOCKOCTH

31

FGOMeTpI/ILIeCKI/IC 3aJa4u Ha BBIYHMCJICHUEC U
J0Ka3aTeJIbCTBO, CBA3aHHBIC C
NnapaajaClIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoenue ceueHus, TPOXOASILIETO Yepes3
JAHHYIO IIPSIMYIO Ha YEPTEkKE U
napajuieIbHOro APYrou npsmoil. Pacuér
OTHOLLEHUN

33

HapannenLHa;I MMpOoCKU A, IPUMCHCHUC
A ITIOCTPOCHU A ceueHHI KY68. n
napajjejaenuiicaa. CBoiicTBa
MnapajjieJicnIcaa U nmpu3Mbl

34

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX ILIOCKOCTEH

35

Teopema 0 mapamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIECH
yepe3 TOUKY, HE MPUHAJIEKAILYIO TAaHHON
MJIOCKOCTH U CIIEJICTBUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX INIOCKOCTEN: O
[apaJIEIbHOCTH NPSAMBIX IIEPECEUCHUS
IIPU IIEPECEUEHUH [IBYX I1ApaJUIEIBbHBIX
IJIOCKOCTEN TPEThEN

37

CaolicTBa napaieabHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauIeIbHbIX NPSMBIX,




3aKJIFOYEHHBIX MECXKAY MnapaljlCJIbHbIMA
IIJIOCKOCTAMU,; O IEPECCUCHUU HpﬂMOﬁ C
ABYMS ITapaJlJICIbHBIMU IIJIOCKOCTAMU

38

[ToBropenue: Teopema [Tudaropa na
IIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYT'OJIBHOTO
napaesenunena

41

Breruucnenue qiuH OTPE3KOB B KY66 n
IpAMOYT'OJIbHOM IMapaJUICIICIIUIICIC

42

IleprieHAMKYAAPHOCTD NPAMOU U
miockoctH. [Ipu3Hak
MIEPIECHIUKYISIPHOCTH IIPSMOU U
IJIOCKOCTH

43

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHAUKYIAPHOCTH IIPSIMOMN U
IIJIOCKOCTH

44

TeopeMa 0 CYIICCTBOBAHUHU U
CANMHCTBCHHOCTH HpSIMOf/'I, HpOXOZ[}IH_ICﬁ
4Cpe3 TOUKY MMPOCTPAaHCTBA U
HCpHCHI[HKynﬂpHOﬁ K IINTIOCKOCTH

45

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

46

[InockocTH M EepIeHINKYISPHBIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

47

[leprienquKynap ¥ HaKJIOHHAS.




[TocTpoeHue neprneHauKysapa u3 TOUYKU Ha
PSIMYIO

IlepneHauKyIsip ¥ HAKJIOHHAS.

48 [TocTpoeHue neprneHauKkyspa u3 TOUYKU Ha
IIPSIMYIO

49 Teopema 0 TpEX nepHEeHAUKYIIAPaAx
(mpsimast 1 oOpatHas)

50 Teopema 0 TpEX NepHEeHANKYIIAPAx
(mpsimast 1 oOpatHas)

51 VYron Mexay CKpeluBarOIUMUCS
IPSIMBIMU
[Touck nepneHAUKYISPHBIX MPSAMBIX C

52 MOMOIIBIO EPIIEHANKYISIPHBIX
IIJIOCKOCTEMN

53 OproroHaibHOE MPOESKTUPOBAHHE
[Toctpoenue ceueHnit Kydoa, IpU3MBL,

54 MPaBWJIBHON MUPAMHUJIBI C TTOMOIIBIO
OPTOTOHAJILHON IIPOEKINU
[Toctpoenue ceueHnit Kyoa, IpU3MBL,

55 MPAaBUJIbHOM MUPaMU/IbI C TIOMOIIBIO
OPTOTOHAJILHON NIPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBbHO MockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKaX

57 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOTPaHHUKU. Pacyér




paCCTOHHI/Iﬁ OT TOYKH A0 IIIIOCKOCTHU

59

IIpaBunbpHBIE MHOTOTPaHHUKU. Pacyér
PacCTOSIHUM OT TOYKHU 1O INIOCKOCTH

60

Crioco0Obl OIIyCTUTh MEPIEHAUKYIISAPBIL:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

61

CnBur no HenapaJieabHOU MPAMOH,
WU3MEHEHUE PACCTOSHUN

62

KoHTtposbHast pabora "B3auMHoe
pacroIokKeHUEe MPSMBIX U MIIOCKOCTE! B
npocTpaHcTBe"

63

HOBTOpCHI/ICZ YroJa Mexay MnpsaMbIMHA Ha
IIJIOCKOCTH, TPUT'OHOMCTPUSA B
IMPOU3BOJIbHOM TPCYI'OJIbLHUKE, TCOpECMaA
KOCHUHYCOB

64

[ToBTOpEHME: YrOI MeXay
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMCTpI/ILICCKI/Ie METOAbI BEIYUCIICHUA
yria MEXAy NpAMbBIMA B MHOT'OI'PAaHHUKAX

66

JByrpanHnsiii yron. CBONCTBO JINHEWHBIX
YIJI0OB IBYTPaHHOTO yrja

67

[Tepnenaukynspasle 1ockocTH. CBONCTBA
B3aMMHO NEPIEHIUKYISPHBIX MITOCKOCTEN

68

[Ipu3Hak nepneHaAuKyIspHOCTH
IJIOCKOCTEM; TeopemMa O MPsIMOK
MepEeCEeUCHUs ABYX MIOCKOCTEN
NEePNEHANKYIISIPHBIX TPEThEU IITIOCKOCTH




69

[TpstmoyronbHBIN Napaienenumnen; Kyo;
U3MEPEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesenumneia

70

TeopeMa 0 qMaroHany NpsAMOYTrOJIbHOTO
napajesenunesa u ciecTBue u3 Heé

71

CrepeomeTpuuecKue 1 NpUKIaJIHbIC
3a/1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKPEIIMBAIOIINUECS MIPSMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOI'PAaHHHUKAX

73

[Tapa napasnienbHbIX IUIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE
MEX/1y CKPELUBAIOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaIUSIX

74

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

75

BelunciieHre pacCTOSHUN MEXKIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIISIPHOMN TUIOCKOCTH

76

Tpé€XrpaHHslid yroi, HepaBeHCTBa IS
TpexrpaHHbIx yrios. Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOIO yIJIa

77

DneMeHTHI chepUIeCcKOil TeOMETPUH:
reo/ie3n4YecKre JMHUU Ha 3eMie

78

Konrponbnas padora "Yrisl 1
paccrosiHus"




Cucremaru3zaius 3HaHU "MHOrOrpaHHUK

79 | 1
U €r0 JIEMEHTHI

80 [Tupamuaa. Bunsl nupamua. [IpaBunsHas 1
nupamuia

81 IIpusma. [IpsiMast 1 HaKJIOHHAs IPU3MBIL. 1
IIpaBunpHas npuzma

82 [IpsimMoli mapannenenune, 1
IPSMOYTOJIBHBIN Mapajuienenunesn, Kyo

83 Brimykiibie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOTpanHUKH. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KonTponbhas padorta "MHororpanHuku” 1

36 [ToHsiTHE BEKTOpA HAa MJIOCKOCTH U B 1
NIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PazHocTh BEKTOPOB 1

89 [TpaBwiio mapamienenureaa 1

90 YMHOK€HNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JIEKAITUX B OJTHON 1
IUIOCKOCTH

92 CkaJsipHOE ITPOU3BEICHUE 1

93 Brruucnenue yria Mexay BEKTOpaMu B 1
IPOCTPAHCTBE

94 IIpocreiimne 3ana4u ¢ BEKTOpaMu 1




95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
98 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI 1
99 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1
100 HroroBast koHTpoIbHAs paboTa 1
101 HroroBast KoHTpoIbHAs paboTa 1
102 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Nen/m | Tema ypoka Konrtpousbnbie | IlpakTuyeckue
Bcero u3yueHusi | oOpa3zoBaTejibHbIe
padoThI padoThI
pecypcsbl

[ToBTOopenue Temsl "KoopauHaTel BeKTOpa

1 P PTHATBY BEKTOP 1 Bu6miorexa [[OK
Ha IIOCKOCTH U B IPOCTPAHCTBE

5 [ToBTOpenue Temsl "CkansgpHoe 1
MIPOMU3BEJCHNE BEKTOPOB"
[ToBTOpenue TeMsl "Brruncnenue yria

3 " 1 bubnnorexa [IOK
MEX1y BEKTOpaMHU B IPOCTPAHCTBE
[ToBTOpeHue TeMsl "YpaBHEHHE IPSIMOT

4 ’ 1 bubimoreka [JOK
MPOXO/SIIEH yepe3 ABE TOUKH"

5 VYpaBHeHME MJI0CKOCTH, HOPMAJIb, 1 BuGmorexa LIOK

aBHEHUE IJIOCKOCTH B OTpE3Kax

y

6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1 BuGmmorexa LIOK

aBHEHUE IJIOCKOCTH B OTpE3Kax

y

7 BekropHoe npousseneHue 1 bu6muoreka [JOK
JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE

8 ’ 1 Bubmmoreka IIOK
MpOrpaMMHUPOBaHUE
JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE

9 ’ 1 bubauroreka ITOK
pOrpaMMHUPOBaHKE 1
AHanuTHYECKHUE METOIBI pacuéTa yria

10 P y 1 bubnuoteka [JOK
MEXTy MPSMBIMH B MHOTOTPaHHUKAX
AHanuTHYECKHe METOIBI pacuéTa yria

11 P yr 1 bubmuoreka [IOK

MCKAY MIIOCKOCTSAMU B MHOT'OI'PaHHUKAX




dopmyna pacCTOSIHUS OT TOUKH J10

12 but6mmoreka [IOK
MJIOCKOCTH B KOOPMHATAX
Haxoxaenne paccTOSHUN OT TOYKH J0

13 P bubnuorexa [JOK
TUIOCKOCTH B KyOe
Haxoxaenne pacCTOSHUN OT TOYKHU J0

14 P . Bu6miorexa [[OK
TUTOCKOCTH B MPABUIIBHON TUPAMUIE
KoHTposbHas pabota "AHamuTuyeckas

15 P " P bubnuorexa [JOK
TCOMETPHSI
CedeHusi MHOTOTPAHHUKOB: CTaH/IapTHHIE

16 P P bubnuorexa [JOK
MHOTOI'PaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METO/ CJIEJIOB bubnmnoreka HOK
CeueHHst MHOTOTPAHHUKOB: CTaHIapTHBIC

18 IIJIOCKOCTH, IIEPECEYEHUS IPSIMBIX U bubnmnorexka HOK
MJIOCKOCTEM
[TapamiensHbIC IPSIMBIE U TUIOCKOCTH:

19 P P but6mmoreka [IOK
napauIeIbHbIC CCUCHUS
[TapannensHbIe TPSIMBIE U TNIOCKOCTH:

20 p . pv bu6nuorexa [IOK
pacuéT OTHOIIEHUN
[TapannenbHbIe TPSIMBIE U TNIOCKOCTH:

21 YTIIbI MEXY CKPELMBAIOIIUMUCS bu6muoreka [JOK
PSIMBIMHU
[TeprieHIUKYIIIPHBIC TIPSIMBIC U
TUIOCKOCTH: CTaHJAPTHBIE Maphl

22 P P . bubmuoreka [{OK
MEPICHIUKYISPHBIX TIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPaHHUKOB
[TeprieHTUKYIIIPHBIC TIPSIMBIC U

23 P YIp P bubmuoreka [{OK

IUIOCKOCTH: TeopeMa 0 Tpex




HEePIeHIUKYIIApax

24

IlepneHauKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PAaHHHUKAX

bubnunoreka LIOK

25

IToBTOpEHue: momanu
MHOTOYTOJILHUKOB, (hOPMYJIBI ISt
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

bubnunoreka LIOK

26

IToBTOpEHue: mIomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JIIsI
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

bubmnoreka IIOK

27

[ToBTOpEHUE: MIIOIIA U
MHOTOYTOJILHUKOB, ()OPMYJIBI JJISI
TJI0IAJIeH, COOOpaXKeHUsI 1O 100U

bubmnoreka IIOK

28

[Tnomany ceueHnit MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst

bubnuorexa [IOK

29

[Tnomany ceueHuit MHOTOTPaHHUKOB:
TUIOMIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUS MOA00HS

bu6nuorexa [IOK

30

Konrponsnas pabora "[loBropenue:
MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

bubnunorexa LIOK

31

O06BéM Tena. OObeM MPSIMOYTOIBHOTO
napaJenenunena

bubnunorexa LIOK

32

3amaun 00 yaABOCHUH Ky0a, O KBaJApaType
Ky0a; 0 TpUCEKLIUHU yIJia

but6mmorexa [IOK

33

CrepeoMeTpHuecKre 3aJaul, CBSI3aHHBIE C

00BEMOM TIPSMOYTOJIBHOTO

bubanoreka [JOK




napauicicnuicaa

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C

34 BBIUHCIICHHEM 00bEMa TIPSIMOYTOJIBHOTO bubmmoreka [JOK
napasuieNienumne1a

35 O0BEM IpsIMOI TPU3MBI bubmmoreka [JOK
CrepeoMeTpriecKue 3a/1a4H, CBI3aHHBIC C

36 P p . > bubmuorexa IIOK
BBIYHCIICHHEM 00BEMOB IIPSIMOM MPU3MBI
[Tpuknagubie 3a1a41, CBSI3aHHBIE C

37 p N N Bubanoreka [JOK
00BEMOM TIPSAMOI TIPU3MBI
Brruucnenue 00EMOB TEJ C TOMOIIBIO

38 onpeaenénHoro uarerpaita. Oobpém bubnmoreka [JOK
HAKJIOHHOM MPU3MBI
Brruucnenue 00EMOB TEJ € TOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém bubmmoreka [JOK
MU PAMHU/TBI
®opmyna o6béMa nupamuabl. OTHOIIEHKE

40 but6mmoreka [IOK
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
®dopmyna o0bEMa mupamMuael. OTHOIIICHUE

41 pMYy P bubmmorexa [JOK
00BeMOB MUpaMu ¢ OOLIUM YIIIOM
CrepeoMeTpHUuecKUe 3aJa41, CBSI3aHHBIE C

42 p p N ’ bubmnorexa [JOK
00BEMaMH HAKIIOHHOW MTPU3MBI
CrepeoMeTpHUECKHE 33]]a4H, CBI3aHHBIC C

43 p P ’ bubmmoreka [JOK
00BEMaMH THpaMUIBI

WKJIQTHBIE 33129 10 TeME BEMBI

IT "O6

44 Ten", CBSI3aHHBIE C 00HEMOM HAKJIOHHOU bubnuotexa [JOK
TIPU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "O0BEMBI bubanoreka LJOK




Ten", CBSI3aHHBIE C 00BEMOM TTUPAMUIBI

[Tpumenenne 00bEMOB. Brruncinenue

46 bubnunoreka LIOK
PacCTOSIHUS J0 MIIOCKOCTH
Koutpomnrsnas padora "O0néM

47 p p | bubnunorexa LIOK
MHOTOTPaHHHKA
[{umuHaprdeckas TOBEPXHOCTb,

48 o0pa3yromue MUIHHIPHIECKON bu6nuorexa [IOK
MMOBEPXHOCTHU
Hunuaap. [IpsaMoi KpyroBor HUIHHIP.

49 p-1°P Pyt P bubnuorexa [JOK
[Tnomaas MOBEPXHOCTH IIUIMHAPA
Konndyeckas moBepXxHOCTh, 00pa3yiolme

50 _ p » OOpaA3YIo bubimoreka [IOK
KOHUYecKoi moBepxHocTu. Konyc
Ceuenune KoHyca MI0CKOCTHIO

51 }V/ ’ Bbubanoreka [JOK
napajuieIbHOM MIIOCKOCTH OCHOBAHUS
VYceuéHuslil KoHYC. M300paxkeHue

52 y p bu6anoreka LIOK
KOHYCOB M YC€UEHHBIX KOHYCOB
ITnomans 6OKOBOH ITIOBEPXHOCTH U

23 . P bubmuorexa [JOK
MOJTHOM MOBEPXHOCTH KOHYCa
ITnomans OOKOBOH ITIOBEPXHOCTH U

54 N P bu6nuorexa [IOK
MOJTHOM MOBEPXHOCTH KOHYCa
CrepeomMeTprUYECKHE 3314l HA

55 JIOKa3aTeILCTBO U BLIYHUCIICHHE, but6mmorexa [IOK
MOCTPOCHHUEM CEUYCHUN IIWIMHIPA, KOHYyCa
CrepeomMeTprUYECKHE 3a/1a4l HA

56 JI0Ka3aTeJIbCTBO M BBHIUHCIICHHE, but6mmorexa [IOK
MMOCTPOEHUEM CEUEHUHN NWJIMHIPA, KOHYCA

57 [Ipuknagubie 3a1a4u, CBSI3aHHBIE C bubanoreka LJOK




MUWJIMHAPOM

58

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C
HUIMHAPOM

bubnunoreka LIOK

59

Cdepa u map

but6mmoreka [IOK

60

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 n3o0paxenue mapa

but6mmoreka [IOK

61

[Tepeceuenue cheps u 1mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. Buj 1 n3o0paxenue mapa

bubnuorexa [JOK

62

VYpasnaenue chepsl. [Lromans cheps u eé
qyacTen

bubnuorexa [JOK

63

Cummerpus cdepsl 1 mapa

bubmnoreka IIOK

64

CrepeoMeTpHuueckue 3aauu Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI TIIOCKOCTHIO

bu6anoreka LIOK

65

CrepeoMeTpuueckre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIOCKOCTHIO

bubanoreka LIOK

66

[TpuknanHbie 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

bubnunorexa LIOK

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCJICHHSI B OKPY>KHOCTH, CTaHJIapTHBIE
moa00ust

bubnunorexa LIOK

68

Paznuunbie KOMGI/IHaL[I/II/I TCJI BpalliICHUS U

bu6nunorexa LIOK




MHOTI'OI'PaHHHUKOB

69

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

bubnunoreka LIOK

70

3agauu o Teme "Tena U MOBEPXHOCTH
BpanieHus"

bubnunorexa LIOK

71

KoHntpoinbnas padora "Tena u
MOBEPXHOCTHU BpalieHus"

but6mmoreka [IOK

72

O0BeéM munuHapa. Teopema 06 00bEME
IPSIMOTO IIUJIHH/IPA

bubnuorexa [JOK

73

Brrunciaenne 00bEMOB TE ¢ HOMOILBIO
onpeaenénHoro uarerpaita. Oobpém
KOHYca

bubmnoreka IIOK

74

ITnowmaau 60KOBOM U MOJIHOM
MOBEPXHOCTH KOHYCa

bubmnoreka IIOK

75

CrepeomeTpuyiecKue 3a/1a4uu, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB IIMIIHH/IPA,
KOHyca

bubanoreka LIOK

76

[Tpuxnanueie 3ana4n o Teme "OObEMBI U
TJIOIIAU TTIOBEPXHOCTEHN Te"

bu6nuorexa [IOK

77

OOBEM 1mapa 1 MapoOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTprUeCKIe 3a1a4H,
CBS3aHHBIE C BEIYMCIEHHEM 00HEMOB
Iapa, IapoBOro CErMeHTa U MIapoBOTo
ceKkTopa

bubnunorexa LIOK

78

[Tpuknanueie 3ana4un mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
miomaasio cepbl. COOTHOMIEHUS MEKITY

bubanoreka [JOK




IUTONIAIIMU TTOBEPXHOCTEH M 00bEMaMHU
IMONOOHBIX TEN

79

[TonoOHbIE TeNa B MPOCTPAHCTBE.
H3meHnenne o0bEMa pu mo00uu.
CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIC C
BBIYUCIICHHEM 00BbEMOB TEJ U TUIOIAICH
MOBEPXHOCTEH

but6mmoreka [IOK

80

KonTponbnas padota "I[lnomanu
HOBEPXHOCTU M 00BEMBI KPYTJIBIX TET"

bubnuorexa [JOK

81

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBwxenus u paBeHcTBO puryp. O6mme
CBOICTBA JBHKCHUIN

bubmnoreka IIOK

82

Buapl nBukeHHi: napawiebHbII
MEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKaJibHasi CHMMETPHUSI, TOBOPOT BOKPYT
IPSAMOi

bubanoreka LIOK

83

[IpeoOpazoBanus noxoodus. [psmas u
cthepa Diinepa

bubanoreka LIOK

84

FGOMeTpI/ILIeCKI/Ie 3ala4uu Ha ITPUMCHCHUC
JABUXXCHUA

bubanoreka [IOK

85

KonrponsHas padora "Bekrops! B
npocTpaHcTae”

bubnunorexa LIOK

86

Ob6o6maroree noropenue 11 noHsATHit 1
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"TlapanenbHOCTh NPSMBIX U IIOCKOCTEN
B IIpoCTpaHcTBe"

bubnunorexa LIOK

87

Ob6o6maromee nosropenue 11 noHsATHi 1

bubnunoreka LIOK




MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3allHsl 3HAaHU:
"BekTopsbl B npocTpaHcTse"

88

Ob6o6maromee nosropenue 11 noHATHH 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"BekTopsbl B npocTpaHcTse"

but6mmoreka [IOK

89

Ob6o6maromee mosropenue 11 moHsATHH 1
MeTOJI0B Kypca reometrpuun 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"O6beM MHOTOTpaHHUKA"

bubnuorexa [JOK

90

Ob6o6maromee mosropenue 11 moHsATHH 1
MeTOJI0B Kypca reometrpuu 10-11
KJIaCCOB, CUCTEMATH3aLsl 3HAHHH:
"O6beM MHOTOrpaHHuka"

bubnuorexa [JOK

91

O6o06matomiee moBTopenue 11 moHsTHii u
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"Tlnomaan NoBepXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

bu6nuorexa [IOK

92

Ob6o6uaromee noropeHue 11 noHsATUi 1
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUM:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpyTJbIX Ten"

bubnunorexa LIOK

93

Hrorosas KOHTpPOJIbHAA pa60Ta

bubnunorexa LIOK

94

HtoroBast KoHTpoJIbHAs paboTa

bubanoreka LJOK

95

[ToBTOpEeHmE, 0600IICHUE U

but6mmoreka [IOK




cHcTeMaTH3amus 3HaHuH

96

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bubnunoreka LIOK

97

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUHI

bubmnoreka IIOK

98

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOIOTUHI

bubmnoreka IIOK

99

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

bubanoreka LIOK

100

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bubanoreka [IOK

101

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

but6mmorexa [IOK

102

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ pojib B pa3BUTHU
COBPEMEHHBIX HHKEHEPHBIX U

bubanoreka LJOK




KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus. Yueonuk ms 10-11kmaccoB - Atanacsia JI.C. u ap.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6morexa IIOK






		2024-10-30T13:24:39+0400
	Н.Б. Чернышова




