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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-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  Jormdyeckoe  MbIIUIEHHE,  (OpPMUPYEMOE  HpU  H3Y4YEHUHU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTU
¢u3znyeckux 3aaau.

[enb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOy4alommxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3aJauyaMu Kypca T€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacipeHe MpeACTaBIeHUsI O TEOMETPUU KaK YaCTH MUPOBOHM KyIbTyphI H
¢dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupoBaHHE TMPEACTAaBICHUS O TMPOCTPAHCTBEHHBIX (QHUrypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CrepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

dopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATUAMHU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

dbopMupOBaHrE YMEHUs paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATHHOM
MHUpPE MHOTOTPAaHHWKH M Tejla BpalleHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHYECKUX TeOopHuil, (opMHpOBaHME TOHWMAHUS POJM AKCUOMATHUKH TPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJECTh METOJAaMHU J0Ka3aTelbCTB M alTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3aJ1ay U 3a]a4 C MPAKTUUYECKUM COJCPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHMU MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM aKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTU MBIIUIEHUS, UHTEPECA K U3YUEHHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEealbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKATEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTeIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IPOrpamMMbl, PacHpeleIEHHBIM MO TojJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TAKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATHAMM M HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus s guddepeHunanuu  00ydeHHs, MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOINIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuérom BbIOOpa Oyaymied mpodeccuu, obecrieunBas MPEEMCTBEHHOCTb MEXKIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MPSIMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
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.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAUICIBHBIE W TEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  TUIOCKOCTH,  HOPOEKIUs  (QUIryppl HA  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  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 IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBasi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yrojgpHas mHUpaMua,
npaBuibHas W yceu€HHas mnupamuiabl. CBolicTBa péOGep M OOKOBBIX TI'paHel
MpaBUILHOW TUpaMubl. [IpaBuibHBIE MHOTOTPAHHUKHU: MpaBWJIbHAA NpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, 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
napajuielienunena, CUMMETPHUS MPAaBWIBHBIX NPHU3M, CUMMETpPUS NPaBUIBbHOU
MAPAMHUJIBL.

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 mnapawtenenunena. Teopema O pas3loKEHUHM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsmoyrospHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHHUYECKAs TMOBEPXHOCTH,
cepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIrieHus: Ha TiockocTh. Pa3Béprka mummHapa U koHyca. CuMmmerpus chepbl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBOro
CErMEHTAa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c



mockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIllCHUS: CEUCHUS LIJIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEpEHOCA
CEKYILEH ITOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsimoyronbHas
cucTteMa KoopauHaT B mpoctpancTBe. KoopauHatel BekTopa. PaznoxkeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPHU PEHICHHUH TI'€OMETPUUYECKHUX
3a1ad.

J{BUKeHUSsI B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBM)XCHUN: TapauIelbHBIA IEpPEHOC,
LEHTpaJibHasl CUMMETpPHs, 3€pKajbHasi CUMMETpPHs, 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) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MPOLETyp TPaKIAHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI W JPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH pPOCCUICKOr0 Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAaHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBLHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun W peann3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHWE BIMSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHWN IS pelieHus 3agad B 00J1acTH
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
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 OCYIIECTBJISATh IMPOCKTHYIO M HCCIEA0BATEIBCKYIO JACATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHUH MEXAYy TMOHATUSIMH, (HOPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, €IMHIUYHbIE, YaCTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIOMCHHUIX M YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTh BBIBOJABI C KCIOJB30BAHHEM 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 CYXKICHHUS U BHIBOJIBI;

BBIOWpATh CMOcOo0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTO 00bEKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

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

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

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSATEIBHO
c(hopMyJIHPOBAaHHBIM 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, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHHSI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/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],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.



PerysiTUBHBbIE YHUBEpPCAJbHbIE YUeOHbIE JAeiicTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMbIX JIEUCTBUIN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJCThH
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pe3yibTara pPelieHHs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH TIPH PEIICHUN 3a/1a4H,
BHOCHTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTAaTOB JIESITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneiisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAjJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0yyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH TOHSATHUSMH CTEPECOMETPUH TIPU
pelIeHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTRE;



CBOOOJTHO  OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMA C  yrjaMud B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJTHO pacloO3HABaTh OCHOBHBIC BHUIbI MHOTOTPAHHUKOB (MpH3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

KJaccu(UIMpPOBaTh ~ MHOTOTPAHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccu(ukanuu;

CBOOOTHO  OMEpUPOBATH IOHATHUSMH, CBS3aHHBIMH C  CEUCHHUEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

BBITIOJIHATD napajieibHOE, LEHTPAIbLHOE u OpPTOTOHAJILHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
HAa TIOCKOCTH;

CTPOUTH CEUCHUS MHOTOTPAHHWKOB PA3IUYHBIMA METOAMU, BBITIOIHSATH
(BBIHOCHBIE) TIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMuJia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJHO OIEPUPOBATH MOHITHAMHU: CHMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OChb W IUIOCKOCTh CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
¢uryper;

CBOOOJHO OIEPHUPOBATh MMOHATHUSMHU, COOTBETCTBYIOIIIUMHU BEKTOpaM H
KOOpPJIMHATaM B IPOCTPAHCTBE;

BBITIOJTHATH JICHCTBHS HA/l BEKTOPAMH,

pemarh 3aJaud Ha JOKa3aTelIbCTBO MAaTEMAaTHYECKUX OTHOIICHUNU U
HAXOXKJICHUE TEOMETPUUYECKUX BEIUYMH, MPUMEHSSI WU3BECTHBIE METO/IbI
MIPY PEIICHUN MAaTEeMAaTHYECKUX 3aJ1a4 MOBBIIIIEHHOTO W BHICOKOTO YPOBHS
CII0)KHOCTH,

OPUMEHSATh TPOCTEUIINE TMPOrPaMMHBIC CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;
U3BJICKaTh, MPEOOPa30oBbIBATh W HMHTEPIPETHPOBATH HMHQPOPMAIIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTypax, MPEACTaBICHHYIO Ha
yepTekax M pUCYHKaX;

NPUMEHSTh TOJy4YeHHbIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATH W
aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh MU3yYCHHBIC MOHSTHUS B
mporecce IMOMCKAa  pelieHUsT MaTeMaTH4ecKH  CchopMyIHpOBaHHOM
poOJIeMBbI, MOJEIUPOBATh peajbHbIC CHUTyallMd Ha S3bIKE T'C€OMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIH C WCIOJB30BAaHUEM T€OMETPUIECKUX



NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJINYMH;

UMETh MpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oOyyaronuiicss HAyquTCs:

CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

OTNEPUPOBATH MOHATUAMH, CBA3AHHBIMU C T€JIaMU BPAILEHUS: LUITUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYYECHHUSI TEJl BPAIllCHUS;

KJIacCCU(UIIMPOBATH B3AaMMHOE PACIOJIOKEHUE CPEephl U MIIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
00BEMBI U IUIOIIAJM MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpallCHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEPUPOBaTh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHWsT ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO c(epbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIA TEJIO
BpaICHUS;

BBIUUCIIATH COOTHOLIEHUS MEXy IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOIO0OHBIX TEN;

U300pakaTh M3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHH3Y, CTPOUTh CEUEHUS TeJl BpalllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTexax U pUCyHKax;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEPALUU HaJl BEKTOPaMU;

3aJ1aBaTh IUNIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI crcTeMe KOOPAUHAT;
peuaTh reOMETPUYECKHUE 33/1a4i Ha BBIUKCIIEHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
IEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOA MPH PEIICHUH;
CBOOOJIHO ONEpUPOBATH TOHATHUSAMHU, CBSI3aHHBIMU C JBH)KCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIONHATh HM300paKEHUST MHOTOTPAHHUKOB M TEN BpalleHUS TpU
MMapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPHUM, 3EPKaJIbHON
CUMMETPHH, IPU TTOBOPOTE BOKPYT MPSIMOA, TTpeoOpa3oBaHmsl Mo 100w,



CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHHUS: CEUYCHHS LWJIMHIpA
(mapasienbHO U MEPIEeHIUKYISIPHO OCH), CEYeHHs KOHyca (napaJijiesibHble
OCHOBAHMIO M MPOXOSIINE Yepe3 BEPIINHY), CEUCHUS 1I1apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYCHMM: METOX CJIENOB, METOJ
BHYTPEHHETO TPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl Uil PEIICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (hopme;

pelarh 3aJadyd Ha J0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  TOJYYEHHbIC  3HAHUSA HA  MPAKTUKE:  CPABHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIE CUTYALUH, IPUMEHATh U3YUCHHbIC
IIOHATHUSI, TEOPEMBI, CBOWCTBA B  IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  c(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIEIUPOBATH
pEAIbHBIE CUTyallud Ha SI3bIKE T€OMETPHUM, HCCIEIOBAaTh MOCTPOEHHBIC
MOJIEIA C HCHOJIb30BAHUEM TE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh TpEACTaBlIeHUs 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUM KaK
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pasoBare/ibHbIC
padoTshI padoThI
pecypchl
1 BBeneHue B cTepeoMeTpuio 23 1 Bubmorexa HOK
2 BzaumHoe pacrnonoxeHue npsiMbix B 5 1 Bu6mmoreka [IOK
IIPOCTPAHCTBE
3 [TapamenpHOCTh IPSIMBIX U INIOCKOCTEH B 8 bu6mmoreka [IOK
IIPOCTPAHCTBE
4 [leprieHAMKYAAPHOCTD NPAMBIX U o5 Bu6mmoreka [IOK
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VBl U PACCTOSHUS 16 1 Bubmiorexa LIOK
6 MHOrorpaHHHKH 7 1 Bubmorexa LIOK
7 BeKTOpBI B TPOCTPAHCTBE 12 1 Bubmiorexa LIOK
8 [ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allus 5 1 bub6mmoreka [IOK
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 AHanmuTryeckast reoMeTpus 15 1 bubmumoteka [JOK
I1 , 0000
2 OBTOPEHHE, 000 meHIfe . 15 1 bubnuoreka [TOK
CUCTEMAaTH3AIHsI 3HAHHHA
3 O0bEM MHOTOTpAaHHUKA 17 bubmoreka [JOK
4 Tena BpameHus 24 bubnuoreka I[TOK
5 [Inomaau noBepxXHOCTU U O0BEMBI 9 1 Bu6morexa LIOK
KPYTJIBIX TEJ
6 JIBrokeHus 5 1 bubauoreka [JOK
IT , 0000
7 OBTOpeiHe, 000 meHI:Ie " 17 2 bubmmoreka [JOK
CUCTEMAaTH3AIIHsI 3HAHHHA
OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecrBo yacoB DJIeKTPOHHBIE
0
JI:;-H Tema ypoka Bcero Korrpoasuzie HpakTuyeckue J::;:ennﬂ :)Ig[()l)al;zi:;eenbﬂble
padoThI padoThI pecypesi

OcHoBHbIE TIpaBUIIa U300pAKEHUS HA PUCYHKE

1 MJIOCKOCTH, MapajlIeIbHbBIX MPSMBIX (OTPE3KOB), 1 bu6nuoreka [IOK
CepeIuHBI OTpe3Ka
[lonsATHS cCTEpEeOMETpUN: TOUKA, TIpsMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE MpaBHIIa

2 M300paKeHHs Ha PUCYHKE TUIOCKOCTH, 1 bu6mmoreka [IOK
napauIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEANHbI
oTpe3Ka
[onsaTus: mepecekaromuecs MmIOCKOCTH,

3 IIEpeCEKAroIIHeECs IpAMas U MIIOCKOCTh; 1 Bubmuoreka [JOK
HOJYIPOCTPAHCTBO
[TonsaTus: mepecekaronumecs mIOCKOCTH,

4 MepeceKaroIInecs mpsMasi ¥ TIOCKOCTb; 1 bu6nmoreka [JOK
TIOJTYIIPOCTPAHCTBO
MHororpaHHUKH, H300pa’keHre MPOCTEUIINX

5 IPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOLINX 1 bubmoreka [IOK
00BEKTOB
MHororpanHuKH, H300pa’keHre MPOCTEUIIINX

6 IPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOIIUX 1 Bbubmorexa [IOK
00BEKTOB

7 AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIICACTBUS 1 BuGmorexa LIOK
U3 HUX

8 AKCHOMBI CTEPEOMETPUHN U TIEPBbBIE CIEACTBUS 1 bu6mmoteka LIOK




U3 HUX

10

11

12

13

14

15

AKCHOMBEI CTEPCOMETPHH U IICPBBIC CICACTBHUA

u3 HUX. CocoObl 3aaHus IPSMBIX U
IockocTell B mpocrpancTse. O603HaueHUS
IPSIMBIX U IIJIOCKOCTEMN

N300paxeHne cedeHui mupamuibl, Kyoa u

MPU3MBIL, KOTOPbIE IPOXOIAT Yepe3 ux peéopa.

N300pakenune nepecedyeHus MoIy4eHHbIX
IJI0CKOCTEN. PackpaimmBanue NOCTPOEHHBIX
CEYECHUH Pa3HBIMM LIBETaMU

H300paxeHne cedeHnit mupamMmuibl, Kyoa u

MPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux peéopa.

N306paxkenue nepecevyeHrs MOJTy4eHHBIX
IJI0cKOCTeN. PackpammBanue MOCTPOESHHBIX
CEYECHUH Pa3HbIMU LIBETaMU

N300pakeHne ceueHnit mupaMubl, Kydoa u

IPU3MBI, KOTOPbIE TPOXOAST Yepe3 ux péopa.

N306paxkeHune nepecevyeHrs MoJTyueHHbIX
IJI0CcKOCTeN. PackpammmBanue NOCTPOEHHBIX
CEYEHUH pPa3HbIMM LIBETaMU

N300pakeHne ceueHnit mupaMubl, Kyda u

IPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N306paxkeHune nepecevyeHrs MoJTyueHHbIX
IJI0cKOCTeN. PackpammBanyue MOCTPOEHHBIX
CEYEHUH pa3HbIMM LIBETAaMU

Merton ciaenoB ajs MOCTPOCHUA CceueHUI

Merton ciaenoB ajs MMOCTPOCHUA CEUCHUI.

CBolicTBa epecedeHn MPSMBIX U INIOCKOCTEN

bu6nmoreka IJOK

bu6nmoreka IJOK

Bu6nuoreka IJOK

bubmoreka IIOK

bubmuoreka IIOK

bubmuoreka IIOK

bubmuoreka LIOK




16

MeTon ciie10B [U1sl IOCTPOEHUS CEUEHUH.
CBolicTBa epeceyeHui MPSIMbIX U MIIOCKOCTEN

bu6mmoreka IJOK

17

18

19

[TocTpoenwue ceuenwuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Co3maHne BHIHOCHBIX
YepTexKel U 3aMKCh 11aroB NOCTPOCHUS

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha pEOpax. Co3znaHne BHIHOCHBIX
YepTexKel U 3aMKCh 11aroB NOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo

TpéM Toukam Ha péOpax. Co3znaHne BHIHOCHBIX
YepTeKel U 3aluCh IIaroB MOCTPOCHUS

bu6mmoreka IJOK

bubmuoreka LIOK

bubmuoreka LIOK

20

[TocTpoenue ceuenunii B nupamue, Kyoe mno
TpéM Toukam Ha péOpax. Co3znaHne BHIHOCHBIX
YyepTeKel U 3alKCh 11aroB NOCTPOEHUS

Bu6nuoreka IJOK

21

[ToBTOpenue nnanumerpun: Teopema o
IPONOPLUMOHANIBHBIX OoTpe3kax. [logoOue
TPEYTOJILHUKOB

Bu6nmoreka IJOK

22

23

24

IToBrOpenue mnanumerpuu: Teopema Menenas.
PacueTsl B ceueHnsIX Ha BBIHOCHBIX YEPTEkKaX.
Hcropus pa3BUTHS INTAHUMETPUU U
CTEpEOMETPUH

KonrtponbHas padora "AKCHOMBI CTEPEOMETPUH.

Ceuenug"

Bzaumnoe PACIIOJIIOKCHHUC ITPAMBIX B
MMPOCTPAHCTBE. CerIJ_II/IBaIOH_[I/ICC}I MIpsAMBIC.
HpI/ISHaKI/I CKpCHINBAIOIIUXCA IMPSAMBIX.
HapanﬂeanLIe MMpAMBbIC B IPOCTPAHCTBEC

bubmuoreka IIOK

bubmuoreka IIOK

bubmuoreka IIOK

25

Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH

Bu6mmoreka IJOK




26

IIPSIMOM NapAJICIIbHONW JAaHHOM IPSIMOM,
MPOXOJIAIIEH Yepe3 TOUKY NPOCTPAHCTBA U HE
Jexalen Ha TaHHou npsmoi. Jlemma o
MePECEUCHUH TTapalIeIbHBIX MPSIMBIX
IUIOCKOCTBIO

[TapamiensHOCTB Tpex NpsAMBIX. Teopema o TpEx

napajuleJIbHBIX NpAMbIX. Teopema o
CKPEIIHUBAIOIIUXCS TPAMBIX

bu6nmoreka IJOK

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIC
CBOICTBa MapaJljIeIbHOTO POEKTUPOBAHUS.
N3ob6pakenue pa3Hbix GUryp B mapamiebHOMI
MPOEKIIUU

Bu6nmoreka IJOK

28

29

30

31

lenTpanpHas mpoekuus. Yromi ¢
COHAIIPaBJICHHBIMU CTOPOHAMH. YTOJ MEXY
IPSIMBIMH

3anauun Ha J0KA3aTeNbCTBO U UCCIICIOBAHHUE,
CBSI3aHHBIC C PACIIOJIOKEHHEM TIPSIMBIX B
POCTPAHCTBE

ITonsATHA: MapaIeIbHOCTD IPSAMOM U INIOCKOCTH
B IIpocTpaHcTBe. [Ipu3Hak nmapamuieabHOCTH
npsiMoi U mtockoctu. CBoMCTBA
MapaJIEIbHOCTH MPSIMOU U IIIIOCKOCTH

FGOMeTpI/ILIeCKI/Ie 3aJa4d Ha BBIYMCICHUC U

A0Ka3aTCJIbCTBO, CBA3AHHLIC C MAPaJIJICJIbHOCTBIO
MMPAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBC

Bu6nmoreka IJOK

bubmuoreka IIOK

bubmuoreka IIOK

bubmuoreka IIOK

32

[TocTpoeHne cedeHns, MPOXOIALIETO Yepes3
JAHHYIO IPSIMYIO Ha YepTEekKe U NapaJIeIbHOTO
Ipyroi npsamou. Pacuér orHomenun

Bu6nuoreka IJOK




33

[TapannenpHas npoekuus, IPUMEHEHUE IS
MOCTPOCHHUS CEUCHUI KyOa U nmapajuiesenumnena.
CaolicTBa napasuiesenurea 1 mpu3Mbl

bu6mmoreka IJOK

34

35

36

37

38

[Tapannensuble mnockoctu. Ilpusnaku
[apaJuIeIbHOCTH JBYX IUIOCKOCTEN

Teopema 0 napaieIbHOCTH U €JMHCTBEHHOCTU
IJIOCKOCTH, MPOXOJISIIECH Yepe3 TOUKY, HE
MIPUHAJICHKALLYIO TaHHOW TIIOCKOCTH U
CIECTBHS U3 HeE

CBolicTBa napauiesIbHBIX IJIOCKOCTEH: O
NapasuieIbHOCTH MPSAMBIX IIepeceueHUs Ipu
MEPECEUCHHH JIBYX NapaJlIeNIbHBIX IIOCKOCTEN
TpeThen

CaolicTBa napasieabHbIX MIIOCKOCTEH: 00
OTpe3Kax MapauieIbHbIX MPSIMBIX,
3aKJIFOUYEHHBIX MEXKy MapaieIbHbIMUA
MJIOCKOCTSIMU; O MIEPECEUEHUH TIPSIMOM C IBYMS
napaieIbHBIMH TUIOCKOCTSMHU

[ToBTropenue: Teopema ITudaropa Ha mnockoctu

bu6mmoreka IJOK

bubmuoreka LIOK

bubmuoreka LIOK

bubmuoreka LIOK

bubmuoreka IIOK

39

[ToBTOpEHUE: TPUTOHOMETPHSI IPAMOYTOJIBHOTO
TPEYroJIbHUKA

bubmoreka IIOK

40

41

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napaienenunena

Brruncnenue IIMH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM MapajuieJIenumnese

bubmoreka IIOK

bubmuoreka IIOK

42

[lepneHAUKyYISIPHOCTD MIPSAMOM M TUIOCKOCTH.
[Ipu3Hak nepneHANKyIIPHOCTH IPSIMOU U
IIJIOCKOCTH

Bu6mmoreka IJOK




[IeprieHAUKyYIAPHOCTD NPSMOM U IJIOCKOCTH.

bu6mmoreka IJOK

43 [Tpu3Hak NeprneHIuKyJIIPHOCTU IPSIMON U
IIJIOCKOCTH
Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH bubmmorexa [IOK

44 IIPSAMOM, IPOXOIALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U NMEPIECHIUKYIISIPHON K
IIJIOCKOCTH

45 [IimockocTu U NepHeHIUKYIIIPHBIE UM MPSIMbIC B bubnuorexa [IOK
MHOTI'OT'paHHUKAX

16 I1;mockocTH ¥ NEPNEHANKYJIISIPHBIE UM IIPSIMBIE B bubmuoreka [JOK
MHOTI'OI'paHHHUKAaX

47 [Iepnenpukymnsap u HaknoHHas. [loctpoenue bubnuorexa LIOK
MEPIEHANKYIISPA U3 TOYKHU Ha MPAMYIO

48 [Iepnenpukymnsap u HaknoHHas. [loctpoenue bubnuorexa LIOK
MEPHIEHANKYIISIPA U3 TOYKHU Ha MPAMYIO

49 Teopema o Tpéx neprneHAnKyspax (mpsmas u bubmuorexa [JOK
oOpatHasi)

50 Teopema o Tpéx nepneHAUKYIspax (mpsmas u bu6mmoreka LIOK
oOpatHast)

51 VTon MexIy CKpEIUBAIOIMMUCS ITPIMBIMH Bubmiorexa LIOK

50 ITouck neprneHIuKyIApHBIX IPSIMBIX C bubmuorexa [JOK
MIOMOILBIO TIEPIEHAUKYIISPHBIX INIOCKOCTEN

53 OpTOroHaNIbLHOE MPOEKTUPOBAHUE Bubmiorexa LIOK
[ToctpoeHue ceueHuit Kyda, MIpU3MBL, bu6mmoteka LIOK

54 MPaBWJILHON MUPAMHUJIBI C TOMOIIIBIO

OPTOTOHAJILHON IPOEKINU




[Toctpoenue ceuenuii kyba, mpU3MBbl,

bu6mmoreka IJOK

55 IIPABWJIBHOM NMUPaMUBI C IIOMOILBIO
OpPTOTOHAJILHOU MPOEKIINH
CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO bubnuorexa [IOK
56 iockoctH. [1nockocT cumMmMeTpuii B
MHOT'OI'PAaHHHUKAX
57 [Ipu3Hak nepneHIuKyJIapHOCTH IPSIMOK U Bubnmuorexa LIOK
IIJIOCKOCTH KaK CIIEACTBUE CUMMETPUHU
58 [IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér Bubmuoreka [JOK
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH
59 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér bubmnorexa [IOK
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH
Crioco0Obl OIyCTUTh MEPIEHAUKYIISAPHIL: bubmuorexa [JOK
60 CUMMETpHUS, CABUI TOYKHU IO NapaljiesIbHON
IPSAMO
61 CnBur no HenapauieaIbHON MPSIMON, U3MEHEHUE bubmuorexa [JOK
paccTosAHUMI
62 KonTponbnas pabora "B3aumHoe pacnonoxeHue bubmoreka [IOK
MPSIMBIX U TIFIOCKOCTEH B MpocTpaHCcTBe"
[ToBTOpEHME: yroy Mexay NpsIMbIMU Ha bubnnoreka [JOK
63 TUTIOCKOCTH, TPUTOHOMETPHS B TIPOU3BOIHLHOM
TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB
64 IToBTOpEHME: YrOIl MEXAY CKPELIUBAOIIUMUCS bubmuoreka [JOK
IIPSIMBIMU B IIPOCTPAHCTBE
65 I'eomeTpuyeckre METOAbI BBIYMCIICHHS YIJIa bubnnoreka [JOK
MEXIY NPSMBIMU B MHOTOI'PaHHUKAX
66 JByrpansbiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB bubanoreka [JOK

JIBYTPAHHOIO yria




67

[lepnennukynspHele miaockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYIISPHBIX IIOCKOCTEH

bu6mmoreka IJOK

68

[Ipu3Hak nepnesauKyJISpHOCTH IIOCKOCTEH;
TeopeMa O IPsIMOi IepeceyeHus IByX
IIJIOCKOCTEN MEPIEHIUKYIISPHBIX TPEThEH
IUIOCKOCTH

bu6mmoreka IJOK

69

70

[IpssMOyTOJIBHBIN MTapajuieenumnes; Kyo;
MU3MEPEHHUsI, CBOMCTBA MPAMOYTOJIBHOTO
napajuiesenumneia

TeopeMa 0 JUaroHaJii npsmMoyroJibHOTO
mapauiCiCiuicaa u CJICACTBUC U3 Heé

bubmuoreka LIOK

bubmuoreka LIOK

71

CrepeomeTpryuecKue 1 MpUKIIaIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOI0KEHUEM
MPSMBIX U IJIOCKOCTH

Bu6nuoreka IJOK

72

[ToBTOpEeHME: CKpENTMBAIOIIUECS MIPSMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOT'PaHHHUKAX

Bu6nmoreka IJOK

73

74

75

ITapa nmapaieNbHbIX IUIOCKOCTEN Ha
CKPELIMBAIOIINXCA MPSAMBIX, PACCTOSIHUE MEXKTY
CKPELIMBAOIIMMHUCS IPSIMBIMU B IIPOCTHIX
CUTyaIUAX

PaccrosiHME OT TOYKH 10 TUIOCKOCTH,
pacCTOsIHUE OT MPSAMOM 10 MIIOCKOCTH
Beluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPHEHAUKYJIAPHON IIIIOCKOCTH

bubmuoreka IIOK

bubmuoreka IIOK

bubmuoreka IIOK

76

TpéxrpaHHslil yroi, HEpaBeHCTBaA IS
TpexrpaHHbix yrioB. Teopema [Tudaropa,

Bu6mmoreka IJOK




TEOPEMbl KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAaHHOTO yria

27 DneMeHTHI chepruiecKoil reOMeTpuu: bubnuorexa [IOK
reoJIe3NYECKUE JINHUU Ha 3emiie

78 KonrponbHas pa6ota "Yrisl 1 paccTosHus" Bubmiorexa LIOK

79 CucremaTtu3zanus 3HaHud "MHOrorpaHHUK U €T0 bubnuoteka [IOK
JJIEMEHTHI"

80 [Inpamua. Bunel nupamun. [paBunpHas bubmnorexa [IOK
nupamuia

81 [Tpusma. [IpsimMast 1 HaKITIOHHAS IPU3MBI. Bubmuorexa [JOK
[TpaBunbHAsg mpU3Ma

82 [Ipsamoit napaienenunen, NpsMOyroIbHbIN bubmmorexa [IOK
napauenenunes, Kyo

83 Beinykiisle MHOrorpannuky. Teopema Ditnepa Bubmiorexa IOK
Beinyknbie MHOrorpanHuku. Teopema Diniepa. bubmuorexa [JOK

84 [TpaBuibHBIE U TOTYIPABUIbHbIE
MHOTOTPaHHUKHU

85 KonTposbsHas pa6ora "MHOrorpaHHukn" Bubmiorexa LIOK

86 [ToHsATHE BEKTOpA HA MJIOCKOCTHU U B bubnnoreka [JOK
IIPOCTPAHCTBE

87 CyMMa BEKTOPOB Bubanorexa LIOK

88 Pa3HOCTh BEKTOPOB Bubmiorexa LIOK

89 ITpaBuio mapasienenunena Bubmiorexa LIOK

90 VMHOKXEHHE BEKTOPa Ha YHCII0 Bubmorexa LIOK




91 Pa3znoxxenune BCKTOpil 1o 6a3ucy Tpéx BEKTOPOB, 1 bubnuorexa [IOK
HE JISKAIIUX B OJHOM [IOCKOCTH
92 CxaspHOe IIPOU3BEICHUE 1 bubimoreka LIOK
93 Brlunciienne yria Mex1y BEKTOpamMu B 1 Bubnmuorexa LIOK
IPOCTPAHCTBE
94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 bubmmorexa [IOK
95 IIpocTeiimue 3aqa4u ¢ BEKTOPaMu 1 bubmuorexa [IOK
96 [Tpocreiimmue 3a1a4u ¢ BEKTOPAMU 1 bubnmoreka LIOK
97 [Tpocreiimme 3a1a4u ¢ BEKTOPAMU 1 bubnmoreka [IOK
98 O000IIeHNE U CHCTEMATH3AINS 3HAHUI 1 bubmmorexa [IOK
99 O0o00mIcHNEe U CHCTEMAaTH3alKs 3HAaHUH 1 buGmuorexa LIOK
100 UtoroBast KOHTpOJIbHAsI paboTa 1 Bubmmorexa LHOK
101 Urorosast KOHTpoJbHAs paboTa 1 Bubmorexa LIOK
102 O06001IeHNE U CHCTEMAaTU3aINs 3HAHUIA 1 bu6anorexa 1IOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
4
JI:;H Tema ypoka Beero KonTposabHbie I[IpakTHyeckue ﬂ:;:ennﬂ :)Ig:)al;zi?:enbnme
padoThI padoThI pecypesi

1 [ToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha 1 bubmuoreka [IOK
IJIOCKOCTH U B IPOCTpaHCTBE"

5 [ToBTOpenue TeMsl "CkansgpHOe IPOU3BEACHUE 1 bubnuoteka [IOK
BEKTOPOB"

3 IToBTOpEeHUE TeMBI "Bhruncienue yria Mexmay 1 bubnuoteka LTOK
BEKTOpPaMHU B IPOCTpAHCTBE"

4 [ToBTOpEeHUE TeMBI Y paBHEHHE MTPSIMOH, 1 bubnuoteka [JOK
MPOXOASIICH uepe3 1Be TOUKHU"

5 YpaBHEHHUE IUIOCKOCTH, HOpMaJlb, YPABHEHUE 1 bubmuoreka LIOK
IJIOCKOCTH B OTPE3Kax

6 YpaBHEHHUE IUIOCKOCTH, HOpMaJlb, YPABHEHUE 1 bubmuoreka LIOK
IJIOCKOCTH B OTPE3KaX

7 BeKTOpHOE MPOU3BEIEHHE 1 Bubmaorexa LIOK

8 JIuHeiitHbIe HEPABEHCTBA, TUHEUHOE 1 Bubnmnoreka IIOK
MPOrpaMMHUPOBAHHE

9 JInHEeNnHbIE HEPABEHCTBA, JIMHEMHOE 1 bubmuoreka IIOK
MIPOrPaMMHUPOBAHKE

10 AHaJIUTUYECKUE METObI pacu€ra yria Mexay 1 bubmmoreka IIOK
MPSAMBIMU B MHOTOTPAaHHUKaX

11 AHaIUTUYECKHE METO/IbI pacyéTa yria Mex1y 1 bubmuoreka ITOK
IJTOCKOCTSIMUA B MHOTOTPaHHUKAX

12 dopmyiia pacCTOAHUSA OT TOUKHU 10 TUIOCKOCTH B 1 bubmorexa ITOK

KOooOpAauHaTax




HaxoxneHnne paccTosiHUi OT TOUKHU 0 TIIOCKOCTH

bu6mmoreka IJOK

13 B KyOe

14 HaxoxneHnue paccTostHUl OT TOUKHU 0 TIIOCKOCTH bubmunoreka IIOK
B IIPAaBUJIBHOM ITUpamMuze

15 Kontponbhas padota "AHamuTudeckas bubmnorexa [IOK
reomerpus”

16 CeueHusi MHOTOIPaHHUKOB: CTaH/IapTHbIE bubnuorexa [IOK
MHOTOI'DaHHUKH

17 CeueHMsi MHOTOTPAHHUKOB: METOI CJIE/I0B Bubmiorexa LIOK

18 CedeHuss MHOTOIPAHHUKOB: CTaH/IapTHbBIC bubmuoreka LIOK
IJIOCKOCTH, NIEPECEUEHUS NIPSIMBIX U IIIIOCKOCTEN

19 [TapamtenpHble NpsMBbIE U IIJIOCKOCTH: bubnuorexa LIOK
rapajjieiabHble CEYEHUS

20 [TapamtenpHble NpsMBbIE U IITIOCKOCTH: PACYET bubnuorexa LIOK
OTHOILUEHUH

21 [TapamtenpHbIe IPAMBIE U IIJIOCKOCTH: YIJIbI bubmuoreka [JOK
MEXKY CKPEIIUBAIOMIUMHUCS IPIMBIMU
[IepnenuKymnsipHbIE TPSAMBIE U IUNIOCKOCTH: bubnnoreka [JOK

99 CTaHIapTHBIE MTaphl NIEPIIECHIUKYIISIPHBIX
IIJIOCKOCTEMN U NMPSAMBIX, CHAMMETPUHU
MHOTOI'PaHHUKOB

23 [IepnenuKynsipHbIE TPSAMBIE U IUNIOCKOCTH: bubnnoreka [JOK
TeOpeMa O TpeX NEPIEHIUKYIIApax

24 [lepneHquKyIspHBIE IPSAMBIE U IUNIOCKOCTH: bubmmoreka [JOK
BBIUMCIICHUS JUIMH B MHOI'OI'PaHHUKAaX

o5 IToBTOpeHMeE: TUIOMAAN MHOTOYTOJIBHUKOB, bubmmorexa [JOK

(hopMyIIbI 1 TTOIAEH, COOOpaskeHUs TO100US




HOBTOpeHI/IeI miomaain MHOT'OYTrOJIbHUKOB,

bu6mmoreka IJOK

26 (hopMyIIBI 1S TUTOIAACH, COOOpaXKEHUS MOA00US

97 IToBTOpenue: wiomaau MHOTOYrOJIbBHUKOB, bubnuorexa [IOK
(hopMyIIBI IS TUTOIACH, COOOpasKeHUs TT0100US
[Inomaau ceyeHrii MHOTOrpaHHUKOB: TUIOIIATN Bubmuorexa LHOK

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaKEeHHS TIOTOOMS
[Inomaau ceyeHrii MHOTOrpaHHUKOB: TUIOIIATU Bubmuorexa LIOK

29 MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
COOOpaKEeHHS TIOTO0MS

30 KonTponbnas padora "[loBTopenue: Bu6moreka [IOK
MHOTOTPaHHUKH, CEYCHUSI MHOTOI'PAaHHUKOB"

31 O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO Bbubmnorexa [IOK
napajuiesenune1a

32 3anauu 00 yBOeHHH Ky0a, 0 KBajpaType Kyoa; o Bbubmmnoreka [IOK
TPUCEKIUH yTiia

33 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C Bbubnuorexa LIOK
00BEMOM MPSIMOYTOJIBHOTO NTapasulesenuneia

34 [Ipuknannelie 3a1a4u, CBSI3aHHBIE C BBIYUCICHUEM bu6nmoreka [JOK
00BEMa NPSAMOYTOJIBHOTO Mapalljiesienuneaa

35 OGBEM MPAMOiA TIPU3MBI Bubmiorexa LIOK

36 CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIE C Bbubnuorexa LIOK
BBIYUCIICHHEM 00BEMOB TIPSIMOI TIPU3MBI

37 [TpuknanHeie 3a1a4m, CBSI3aHHBIE C 00BEMOM Bubmoreka [JOK
MPSAIMOM TPU3MBI

38 Brruncienue 006EMOB TEN ¢ ITOMOILBIO bubmuoreka LIOK

ornpenenéHHoro uHrerpana. O0bEM HaKJIOHHON




IIPU3MBI

39 Brruncienue 00EMOB TEJT ¢ HOMOIIBIO bubmuoreka LIOK
onpenenéHHoro uaTerpaita. O0bEM MUpaMuIbl

40 dopmyna 00bEMa mupamMuabl. OTHOIICHHE bubmnoreka [IOK
00BEMOB MUPaMU/I C OOIITUM YTIIOM

a1 dopmyna 00béma nmupamuabl. OTHOIICHKE bubmuroreka [JOK
00BEMOB MUPaMHU/ ¢ OOIIUM YTIIOM

42 CrepeomeTpuuecKue 3a1auu, CBsI3aHHbIE C Bubmuoreka [JOK
00bEMaMU HAKIIOHHOW TIPU3MBI

43 CrepeomeTpuuecKue 3a1auu, CBSI3aHHbIE C Bubmuoreka [JOK
00BEMaMH MUPaAMUIBI

44 [Ipuknagueie 3agaun no teme "OOBEMBI TEN", bu6moreka [JOK
CBsI3aHHBIE C 00BEMOM HAKIIOHHOM MTPU3MBI

45 [Tpuknagueie 3agaun o Teme "OO0BEMBI TEN", Bubmmoreka ITOK
CBSI3aHHBIE C 00BEMOM MMHPAMUIBI

46 [Tpumenenne o0bEMOB. Boruncienue paccTosiHUS bubmuorexa [JOK
110 IIOCKOCTHU

47 Kontponsnas pabora "O6bEM MHOrOrpaHHHKa" Bubmiorexa LIOK

48 [unuuapuyeckas HOBEPXHOCTh, 00pa3yrolue bubmuorexa [JOK
HAJTUHIPUYECKON MTOBEPXHOCTH

49 Humnap. Hpsmon kpyrosout munuHap. 1lnomans Bubmmorexa [JOK
MOBEPXHOCTU LUIIMHIPA

50 Konnyeckast noBepXxHOCTb, 00pa3yroniye Bbubmmorexa [IOK
KOHHMYECKOU roBepxHocTH. Konyc

51 CeueHne KOHyca MJIOCKOCTBIO, AapAJUIEIbHON bubmmoreka [JOK

IIJIOCKOCTH OCHOBAHUA




59 Yceuénnslit konyc. M300paxenne KOHYCOB U bubmumoreka [IOK
yCEUEHHBIX KOHYCOB
53 [Inouianp 60KOBOIM OBEPXHOCTH U MOJIHOM bubmumoteka [IOK
MOBEPXHOCTU KOHYCa
54 [Tnomaas 60KOBOI MOBEPXHOCTH M MOJTHOM bubmnorexa [IOK
MTOBEPXHOCTH KOHYCa
CrepeomeTpruueckue 3aJa4u Ha JI0Ka3aTeIbCTBO U bubmmorexa [IOK
55 BBIUHCIICHHE, TOCTPOCHUEM CEUCHUI LUINHIIPA,
KOHYca
CrepeomeTpuueckue 3aa4u Ha IOKa3aTeIbCTBO U bubmmorexa [IOK
56 BBIYHCIICHHE, TOCTPOCHUEM CEYCHUN ITMITHH]IPA,
KOHYca
57 I[IpuKnagHble 3aa4H, CBA3AHHBIE C MIUHAPOM Brbmuorexa [IOK
58 [IpuknagHble 3324, CBA3AHHBIE C [IUIMHAPOM bubsmorexa LIOK
59 Cdepa u map bubmoreka IIOK
[Tepeceuyenue cdepsl u mapa ¢ MmI0CKOCTHIO. Bbubnuorexa LIOK
60 Kacanwue mapa u cdeps! miockocteo. Bug n
n300pakeHHe mapa
[Tepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO. Bubmoreka [JOK
61 Kacanue mapa u cdepsl miockoctsto. Bua n
n300pakeHue mapa
62 Vpasrerue chepsl. [nomans chepsl u eé yacTeit Bu6mzorexa LIOK
63 Cummerpus chepsl U mapa Bubmiorexa LIOK
64 CrepeoMeTpHuuecKre 3aJa41 Ha JI0KA3aTeIbCTBO U Bu6imoreka [IOK

BBIYHCIICHHE, CBSI3aHHBIE CO cpepoit u mapom,




MMOCTPOEHUEM UX CEUEHUH TIIOCKOCTHIO

CrepeoMeTprUeCKHE 3a/1a4i Ha I0Ka3aTeIbCTBO U bubmuoreka LIOK

65 BBIUUCIICHHE, CBSI3aHHBIE CO chpepoit U mapom,
MMOCTPOEHUEM UX CEUEHUH TIJIOCKOCTHIO

66 [Ipuknannele 3a1a4m, cBsi3aHHBIE CO chepoii u bubnuorexa [JOK
apom
IToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH, bubnuorexa [IOK

67 BBIYHMCIICHHS B OKPYKHOCTH, CTAHIAPTHBIE
noxoous

68 Paznnunbie KOMOMHALIMY TEJT BPAIICHUS U Bu6nmoreka IJOK
MHOI'OTPaHHUKOB

69 3agauu o teme "Tena v MOBEPXHOCTH BpameHus" Bubmiorexa LIOK

70 3agauu o teme "Tena v MOBEPXHOCTH BpameHus" Bubmiorexa LIOK

7 KonTponbhas padora "Tena u noBepxHOCTU Bu6moreka [IOK
BpaieHus"

79 O06wém nnnunapa. Teopema 00 06bEME MPAMOTO Bu6imoreka [JOK
HUAJTUHIpPA

73 Brruncienue 006EMOB TEN ¢ ITOMOILBIO bubmuoreka IIOK
ornpenenéHHoro uHrerpana. O0sEM KoHyca

74 [Tnomaau 60KOBO ¥ MOTHOM MOBEPXHOCTH bubmmoreka IJOK
KOHYyCa

75 CrepeoMeTpHUueCKUE 3a7jaui, CBSI3aHHBIE C bu6mmoteka LIOK
BbIUUCIIEHEM 00BEMOB IIMIIMH/IPA, KOHYCa

76 [Ipuknagueie 3agaun mo Teme "OOBEMBI Bu6nuoreka IJOK
IIoUIaId MoBepxXHocTeN Ten"

77 O6béM mapa u mapoBoro cexkropa. Teopema 00 bu6mmoteka LIOK

o0bpéme mapa. [Tmomanes chepsr.




CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB I11apa, IapOBOTO
CerMeHTa U IIapOBOT'0 CEKTOpa

78

[Mpuknanueie 3aaa4un mo Teme "OO0bEMBI TEN",
CBsI3aHHBIE ¢ 00BEMOM I1apa M IJIOMIABI0 CPEpHI.
CoOTHONICHUS MEX/TY TUIOIIASIMU TTIOBEPXHOCTEH
1 00bEMaMU TOTOOHBIX TEJT

bu6mmoreka IJOK

79

[TomoOHBIE TeNa B mpocTpaHcTBe. VM3menenue
o0béMa ipu mogooun. CrepeoMeTprudecKue
3aJ]auu, CBSI3aHHbIEC C BBIYMCICHHEM 00BEMOB TEI
Y IUTONIAJEH TOBEPXHOCTEN

bu6nmoreka IJOK

80

81

Kontposnbnas padota "[1nomaaym moBepXHOCTH U
00BEMBI KPYTJIBIX TE"

JIBmxenust npoctpancTBa. OToOpaskeHusl.

JIBukeHust u paBeHCTBO Guryp. OO1ire cBOiCTBa
JIBUKCHUN

bubmuoreka LIOK

bubmuoreka LIOK

82

Bupl nBukeHunil: napaiebHbIN NEPEHOC,
LICHTPAJIbHASA CUMMETPUS, 3epKajIbHas
CUMMETPHUS, TIOBOPOT BOKPYT NMPSIMOM

bubmoreka IIOK

83

84

85

[IpeobpazoBanus noxoodus. [Ipsmas u chepa
Ditnepa

I'eomeTpuueckue 3aaun Ha IPUMEHEHUE
JIBUKCHHUS

KonrtponsHas padora "Bekropsl B mpocTpaHcTse"

bubmoreka IIOK

bubmuoreka IIOK

bubmuoreka IIOK

86

O6o61matomee nopropenue 11 nonsaruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cuctematuzanus 3Hanuii: "[lapamiensHOCTh
NPSIMBIX U IJIOCKOCTEN B MPOCTpaHCTBE"

Bu6nuoreka IJOK




87

Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reometpun 10—11 kiaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npoctpaHctae"

bu6mmoreka IJOK

88

Oo6o06maromee nosropenue 11 noHsATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npoctpaHctae"

bu6nmoreka IJOK

89

Oo6o06maromee nmosropenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
cucteMaTtuzanus 3Hanuii: "O0bem
MHOTOIrpaHHuKa"

Bu6nmoreka IJOK

90

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucreMmarusanus 3HaHuii: "OobeM
MHOroOrpaHHuka"

Bu6nmoreka IJOK

91

92

93

94

Ob6o06maromiee noropeHue 11 noHATU U
MeTo0B Kypca reomerpun 10—11 xmaccos,
cucreMmarusanusa 3Hagui: "[lnomann
MTOBEPXHOCTU U 00BbEMBI KPYTJIbIX Ten"

Ob6o06muaromiee noropeHue 11 noHATU U
MeTo0B Kypca reomerpun 10—11 xmaccos,
cucreMmaru3anusa 3Hagui: "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTJIbIX Tel"

Hrorosas KOHTPOJIbHAA pa60Ta

Hrorosas KOHTPOJIbHAsA pa60Ta

bubmuoreka IIOK

bubmuoreka IIOK

bubmuoreka IIOK

Bu6nuoreka IJOK

95

[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITHIS

Bu6mmoreka IJOK




3HAHUH

96

97

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUM

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€
POJIb B Pa3BUTHH COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€
POJIb B Pa3BUTUH COBPEMEHHBIX MHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

bubmuoreka LIOK

bubmuoreka LIOK

bubmuoreka LIOK

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUN COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Bu6nmoreka IJOK

100

101

102

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€
POJIb B pa3BUTUN COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUUN KaK HAYKHU U eé
POJIb B pa3BUTHU COBPEMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKu U €€

POJIb B pa3BUTHU COBPEMCHHBIX MHKCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTUI

Bu6nmoreka IJOK

bubmuoreka IIOK

bubmuoreka IIOK

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102







