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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcss OMHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
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 YaCTHOCTHU
¢u3znueckux 3aaay.

[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  OoOecleYeHUE  BO3MOXKHOCTU  NPUOOpPETEHHs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUH Ha YIIIyOJEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

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

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHIINX MaTeMaTHYEeCKUX MOJENSIX, MO3BOJISIONIMX OIUCHIBaTh U HM3ydyaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CrepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE 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 MHOTOTPAHHUKH M Tejla BpaIleHUs, KOHCTPYHPOBATh T'€OMETPHUECKHE
MOJIENH;

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

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellleHusl, YMEHHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHBIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3aJ1ay U 3a]a4 C MPAKTUUYECKUM COJCPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHUU MAaTEMATUYECKUX YTBEPKJIECHUN U POJIM AKCUOMATUKH B MPOBEECHUN
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanrue (PyHKIIMOHATIBLHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEealbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATbHBIX CHUTYallMil, WCCIEAOBAHMS IOCTPOCHHBIX MOJAEIIEH,
MHTEPIIPETALNH OJYYEHHBIX PE3YIbTATOB.

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

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHATHUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YriayOlIEHHOM YpPOBHE OOydyeHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
(bopMHpOBaHHE JIOTMYECKUX YMEHUU  pacmpenenserca He  TOJbKO 110
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IPOrpaMMbl, pacHpeleaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIHecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATHAMM M HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIIUIA 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  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
VHAMBHUIYAJIbHBIX 00pa30BaTENbHBIX MporpaMM, oOecneuuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOINIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipoeccuoHaTFHBIM 00pa30BaHUEM.

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 CKpelmBaromumecss npsaMble. [Ipu3Haku ckpemmBaronmxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. IIpocreiimme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IPU3HAK NEPHNEHAUKYIAPHOCTH TMPSAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: MPU3HAK  MNEPHEHAUKYJSIPHOCTH — ABYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBOICTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOWCTBA IUIOCKMX U
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJHAS OBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUIEJIENUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnupamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBolicTBa péOGep M OOKOBBIX TI'paHel
MpaBUIbHOW TUpaMuibl. [IpaBuiabHBIE MHOTOTPAHHUKHU: TNpPaBWIbHAA NpU3Ma U



IpaBWIbHAs NUPaMKUJA, IpaBUIbHAS TPEYrojbHAas NHUpaMuia U IPaBUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
TOJIEKa’p U UKOCAP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHaiu, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIA/b OCHOBaHUI, TeopeMa O OOKOBOH IOBEPXHOCTH NPSIMON MPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJEMEHTbl CHUMMETPUM  MPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuleJienunesa, CUMMETpPUs MPaBWIBHBIX IPU3M, CUMMETpPUS IPaBUIbHON
NUPAMU/IBL.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBoicTBa ClIOKEHHUs] BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa 1O TPEM
HEKOMILUIAaHApHBIM  BekTopaM. lIpsimoyrosmpHas  cucremMa  KOOpAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHATaMH BEKTOpa U
KOOpJIMHAaTaMHU TOYEK. YTOJ Mexay BekTopamu. CKalsipHOE NpOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BparieHwus:
IUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUsI Ha TIIOCKOCTU. Pa3BépTka nmimHiapa u koHyca. Cummerpust cepsl 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.

KoMOuHnanuy Ten BpamieHuss ¥ MHororpaHHukoB. [Ipusma, BmmcanHas B
MUWINHAP, ONMHMCAaHHas OKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanuwe miapa u cdepsl miaockocTbio. [loHSTHE MHOrOTpaHHMKA,



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

[1nomans MOBEPXHOCTH UWIMHAPA, KOHyca, Iuiom@aab chepsl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPALICHUS: CEYEHUs TUIUHIpPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHMI: METOJ CJEIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ| IEepeHoca
CEKYILIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B ITpocTpaHcTBe. KoopauHats! Bektopa. PaznoxeHne Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ IMPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXKCHUN: TapaulelbHBIA IEepPEeHoC,
LEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETPHs, IMOBOPOT BOKPYI MPSMO.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoIEAYp TPaKIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMeHHue
B3aUMOJICCTBOBATh C COLUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKCHUS K
MPONUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHUAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOW IIKOJIbI,



UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JPYrUX HayKax, TEXHOJIOTHsX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOrO MOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAyKH U JCSITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYyIIEro;

4) acTeTHYeCKOe BOCTIMTAHHE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYas 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUN, PACCYK/IEHUH, BOCTIPUUMYHUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IuYHbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c()OPMHPOBAHHOCTh yYMEHHUS MPUMEHATH MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 310pOBOro v 0€30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOLIEHHUE K
CBOEMY 3[I0pOBBIO (30pOBOE MHUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUI U
OTIbIXa, peryisipHas (pusuueckas akTUBHOCTb), (PU3UYECKOE COBEPILIEHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBoe BocniuTaHUE:

TOTOBHOCTh K TpYyAy, OCO3HAaHHWE IIEHHOCTH TPYAOTOOUs, HHTEpEC K
paznuuHbiM  chepamM  Mpo(EecCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ TNPUWIOKEHUSIMH, YMEHHUE COBEpLIaTb OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccud W peaau3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHUIO U
caM000pa30BaHMIO Ha MPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAPaBICHHOCTH;

7) 3K0JIOTHYECKOe BOCITMTAHHE:

c(OPMHPOBAHHOCTh  3KOJIOTMUECKOW KYJIbTYpbl, TOHMMAaHHUE BIMSIHUS
COLIMAJIBHO-D)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HAHME III00aIbHOTO XapaKTepa HKOJIOTUYECKUX MPoOieM, OpUeHTALIHS
HAa TPUMEHEHHE MATeMAaTHYECKHMX 3HAHWM JUIsl penieHus 3ajad B 00JacTu
OKpYXarollel cpefpl, IUIAHUPOBAaHUE ITOCTYNIKOB M OLEHKM HUX BO3MOXHBIX
MOCJIEICTBUM VISl OKPY KAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

Cc(OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKd ©  OOIIECTBEHHOW  MPAKTUKH, TMOHUMaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW MAEsTeNbHOCTH, JTaloB €€
pPa3BUTUS W 3HAYMMOCTH JJIA Pa3BUTUS UMBUIM3ALMM, OBJAJCHUE S3BIKOM
MaT€MaTUKM U MaTeMaTUYeCKOM KyJIbTYpOH KaK CpEACTBOM MO3HAHUS MHPA,



IFOTOBHOCTb OCYIICCTBIIAATE IIPOCKTHYIO MW HCCICHOBATCIBCKYIO ACATCIbHOCTD
HMHIUBUAYAJIbHO U B I'PYIIIIC.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOILIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MpPU3HAK KIacCU(UKAIUH,
OCHOBAHUS /11 000OIIECHUS U CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIIbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIMIO, TPUBOIUTH PUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4ETOM
CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckue AeCTBUS:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIME  MPOTHUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOAUTH CaMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYECKOro 00bEeKTa, SIBJICHUSI, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBEAEHHOTO  HAOJIONICHMS, KCCJICJOBAHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKKE BBIIBUTaTh
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nundopmanmueii:

BBISABJIATH AeUIMTH UHPOpPMAIIMK, TaHHBIX, HEOOXOAUMBIX JIJII OTBETa Ha
BOIIPOC U JIJISI PEILICHUS 3a]1auu;



BBIOMpPATh MH(POPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIU3HPOBATD,
CHCTEMaTH3HpPOBAaTh W WHTEPHPETHUPOBATh HHOOPMAIMIO PA3IHYHBIX BUAOB U
¢dbopmM npencraBieHus;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEICTaBIATh €€ B pa3IUYHbIX (opmax,
WLTIOCTPUPOBATH TpaduvecK;

OLICHUBATh HaJI&KHOCTD uHpOpMaLun o CaMOCTOSITEJILHO
c(OpPMYITHPOBAHHBIM KPUTEPHSIM.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHUA

OOwmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HesiMi  OOIIEHHs], SCHO, TOYHO, TPAaMOTHO BBIp@XaTb CBOIO TOYKY 3pEHUS B
YCTHBIX M IMCBbMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS MO XOAY PELICHMS 3aJauH,
KOMMEHTUPOBATH I0OJy4YECHHBIN pE3yJIbTaT;

B X0/i€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOJsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHns, COIOCTABIATh CBOM CYXKACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh pa3ju4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(GopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4, DKCIIEPUMEHTA, UCCIEA0BaHNUS,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (POpMAT BBICTYIUIEHHS € YYETOM 3a/ay
NPE3EHTAlU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Yy4eOHbIe NeiCTBHSA

Camoopranusanus:

COCTABJISITh IJIaH, AJITCOPUTM PEILECHUS 3a/1a4i, BRIOUPATh CIIOCOO pelieHus C
y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, JMOLMOHAJILHBIN HHTEJJICKT:

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQuieKCMH Kak  OCO3HAHMS
COBEPILIAEMBIX JACHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crnocob0aMy CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3ynbTara pelieHHs
MaTeMaTHUYECKOM 3aJ1auM;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELIEHUN 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSAM, OOBSICHATH IPUYUHBI
JOCTHKEHUS WJIM HEAOCTHIKEHUSI Pe3yNbTaToOB AESITeNbHOCTH, HAaXOAUTh OLIMOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMmecTHAsI 1eITEIbHOCTD:



MOHMMATh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYaIbHOU
paboTel TpHM pemieHWH YYeOHBIX 3a7ad, MPUHUMATh I1eJb COBMECTHOM
JIESTEIIBHOCTH, TUTAHUPOBATh OPTaHU3AIIMI0 COBMECTHOW pabOTHI, pacHpeneNsTh
BUIIBI PabOT, JIOTOBApUBATHCS, OOCYXHAaTh TMPOIECC W Pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CyXaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBI» H WHBIC), BBHIMOJIHIATH CBOI YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UI€HAMHU KOMAaHIbI, OIICHHBATH
KauyeCTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
YY9aCTHUKAaMHU B3aUMOJICUCTBHSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniry 10 kiaacca o0yyaromuics HayquTCs:

¢ CBOOOJTHO ONEPUPOBATH OCHOBHBIMU TOHSATUSIMU CTEPEOMETPUM TIpU
pEIICHNN 3379 U IPOBEJICHIH MaTeMaTHUYECKUX PACCyKICHUM;

o IPUMEHATh AKCHOMBI CTEPEOMETPHH W CIEJACTBUS W3 HUX MPH PEHICHUU
reOMETPUYECKUX 33/1a4;

e KJIacCU(ULIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

¢ CBOOOJTHO  OMNEpPHPOBATh MOHATHUAMH, CBS3aHHBIMA C yIriJaMd B
IPOCTPAHCTBE: MEXAY MPSMBIMH B TPOCTPAHCTBE, MEXAYy MPSIMOU U
IJIOCKOCTBIO;

 CBOOOJTHO ONEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;

¢ CBOOOZHO pacno3HaBaThb OCHOBHBIE BHUAbl MHOTOTPAHHUKOB (TIpH3Ma,
nupamua, NpsMOYToJIbHBINA Napaienenunen, Kyo);

e KJIacCU(UUMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHMS  JUId
KJ1IacCU(UKaIINH,

¢ CBOOOJHO  ONEpUpOBaTh  IMOHSATHUSMH, CBSI3aHHBIMM C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIMOJIHATH NapaJJIEIbHOE, HEHTPAIBHOE U OPTOTOHAJIBHOE MPOEKTUPOBAHUE
¢buryp Ha TUIOCKOCTb, BBITIOIHATH U300paKeHHs (GUTYD Ha MIIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB pPAa3JIMYHBIMM METOJIaMH, BBIIIOJIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHUY;

e BBIYHCIIATH IJIOMIAN TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TTpU3Ma, MHUpaMua),
reOMETPUUECKUX TeJl C MPUMEHEHHEM (opMyT;

¢ CBOOOJTHO OINEPUPOBATH MOHATUSMHU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTh CHUMMETPHUH

burypsr;



e CBOOOJJTHO ONEPUPOBATH MOHITHSMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATAaM B IIPOCTPAHCTBE;

* BBIIOJIHATHCHCTBUSIHAIBEKTOPAMH;

epelIaTh 33JaYM HA JOKAa3aTeIbCTBO MATEMAaTUYECKUX OTHOLIEHUH U
HaXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, NPHUMEHSS HM3BECTHBIE METOJbI
IPU PELICHUH MaTeMaTUYECKHUX 3a]a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’)KHOCTH;

e IPUMEHSATh IPOCTEUIINE MPOrPaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MpPeoOpa30OBbIBATH W HWHTEPHPETHPOBATH HH(POpMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
4epTeKax U pUCYHKaX;

e IPUMEHSTH  MOJYYEHHbIE 3HAHUA Ha IMpaKTUKE: CpPaBHUBAaTh U
aHAIM3UPOBAaTh PEAbHBIE CUTYAllMH, MPUMEHATh U3YYECHHbIC MOHSATUS B
npolecce IOUCKAa PpEeUIeHHs] MaTeMaTH4eCKH  CcQOpMYIMpPOBAHHOU
npo0JieMbl, MOJEINPOBATh pEAJbHbIE CUTYallUd Ha SA3BIKE TI'€OMETPHH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJENH C MCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb MpaKTUYECKUE 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUYMH;

e UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyyaromuiicss Hay9uTCs:

¢ CBOOOZHO OMNEpUPOBaTh MOHATUSIMH, CBSI3aHHBIMU C UWIMHAPUYECKOH,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI
NOJIyYECHHUS;

e ONIEPUPOBATh MOHATHAMH, CBSI3aHHBIMU C TEJIaMU BpAIICHUS: LUJIUHIPOM,
KOHYCOM, c(epoit U mapowm;

e pacIioO3HaBaTh TeJa BpallleHus (LUIUHAP, KOHYC, cdepa U map) U 0ObSICHITh
CHOCOOBI MOTYYEHHSI TEJ BpalCHMUS;

e KJIacCU(ULIMPOBATH B3aMMHOE PACIIONOKEHHE C(hephl U IUNIOCKOCTH;

 BBIYUCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPDAaHHUKOB W TEJ BpalleHHUS,
O0OBEMBI U IUIOMIAIM MOBEPXHOCTEN MHOTOIPAHHMKOB M TENl BpalllCHHS,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

¢ CBOOOJTHO OINEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C KOMOWHAIUSIMHU TeI
BpallleHWsi U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJIO
BpalICHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXY IJIOIIAIMU MOBEPXHOCTEN M 00BEMaMuU
ITOJTOOHBIX TEI;



e U300pakaTh H3ydaemble (QUTYPHI, BBINOJHATH (BBIHOCHBIC) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHUS TEJl BpaIllCHUS;

e N3BJICKATh, WHTEPIPETHPOBATH W TMpPeoOpa3oBbIBaTh HWH(MOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QuUrypax, MpEeACTABICHHYIO Ha
yepTexax U puCyHKax;

e CBOOOHO ONIEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

¢ BBITTOJTHATHOTICPAIIMTHAIBEKTOPAMH,

¢ 3371aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

e pEIIaTh TEOMETPUUCCKHE 3a/1aU1 Ha BBIYUCIICHUE YTIIOB MEXKIY MPSIMBIMHA U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUNA OT TOYKH JI0 TUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METOIa MIPU PEIICHHH;

¢ CBOOOHO OMNEPUPOBATH TIOHATHUSIMH, CBSI3AHHBIMH C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKECHUN;

¢ BBITMIOJHATh M300pa)KEHUST MHOTOTPAHHUKOB U TeJl BpallleHUs IpU
napajyieIbHOM — TEepPEHOCE, LEHTPAIbHOM CHUMMETPUH, 3€pKAIbHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOMA, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHHWS MHOTOTPAHHHWKOB W TEJl BPAIICHHS: CEUCHUS IMIMHIpA
(mapaJuieTbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYCa (MapaliieabHbIe
OCHOBAHMIO U MPOXO/ISIINE YepPEe3 BEPIINHY), CEUCHUS 11apa;

* ICTIOJ30BATh METOJbI TOCTPOCHUS CEUEHUW: METOJ CIIEJI0OB, METO/I
BHYTPEHHETO IIPOSKTHPOBAHUS, METO/I IIEPEHOCA CEKYIIEeH MIOCKOCTH;

¢ IOKa3bIBATEI€OMETPUICCKUCYTBEPIKICHHUS,

o IPUMEHSATh TEOMETPHUYECKHE (aKThl IS PEHICHUS CTEPEOMETPUUICCKUX
3a/ay, TMPEANOararoMX HECKOJIbKO IIaroB peIIeHUs, €CIU YCIOBHS
MIPUMCHEHHUS 3a/1aHbI B SIBHOM 1 HESIBHOH (hopMme;

epelaTh 33Ja4d Ha JOKA3aTeIhCTBO MATEMAaTHYCCKUX OTHOUICHUH U
HaXO0XKJIECHUE TEOMETPUIECCKUX BEIIMUNH;

o IPUMEHSTh MPOTPAMMHBIE CPEIICTBA U AJIEKTPOHHO-KOMMYHHUKAIITMOHHbBIE
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUSCKHX 3a]1ay;

e IPUMEHSITH MOJTYYEHHbIC 3HAHUS HAa MPAKTHKE: CPAaBHUBATH, aHAJU3UPOBAThH
U OIICHWBATh pPCAIbHBIC CHUTYyallM¥, MPUMCEHATh H3yYEHHBIC TIOHSTHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IIOMCKA PEIICHUS MaTeMaTHYCCKU
chOpMYITUPOBAHHONW TPOOJIEMBI, MOJCIHPOBATh PEAbHBIE CUTyallud Ha
S3BIKE TEOMETPUHU, UCCIIE0BATh MMOCTPOSHHBIE MOJICNIN C UCTIOJIb30BAaHUEM
TCOMETPUYCCKUX TIOHATHH W TEOpeM, ammapara aireOppl, pemarh
MPaKTUYCCKUE 3aJlayd, CBS3aHHBIE C HAaXOXKJICHHEM T'COMETPUUYCCKUX
BEJINYMH;



e UMETh TMPEACTABICHHUSI 00 OCHOBHBIX JTamax pa3BUTUA TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnuecTBouyacon JIeKTPOHHbIE
n/n TEeMIIPOrpaMMbl Bcero Kontpoabnubiepadorsl | IIpakTnueckuepadorsl f)lgplrcal:foo;al::lbHLlepecypcbl
1 BBenenue B ctepeomMeTpuio 23 1
5 BzaumHoe pacnonoxxeHue 5 1
IPSMBIX B IPOCTPAHCTBE
3 [MapamienbHOCTD MPSIMBIX U g
IUTOCKOCTEH B IPOCTPAHCTBE
4 HepneHﬂmiynﬁpHOCTL IPSMBIX U o5
IUTOCKOCTEH B MIPOCTPAHCTBE
VYTiibl ¥ paccTosHUS 16 1
MHororpanHuku 7 1
BexTops! B mpocTpaHcTBE 12
3 [ToBTOpEHME, o606meH1:16 u 5 )
CHCTEeMaTH3aIHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O0 102 6 0
I[TPOI'PAMME




11 KJIACC

N HanvenoBanuepasie1os 1 KoaunuyecTBoyacoB JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Kontpoabnbiepaborsl | IIpakTnueckuepadorsl f)ltl;:zl::)ooBBabTI:.?Ibﬂmepecypcm
1 AHaMTHYECKASITEOMETPUS 15 1
5 [ToBTOpEHME, O606IH€HI:I€ u 15 1
cUCTEeMaTH3aIlHs 3HAHUH
O0bEMMHOTOrpaHHUKA 17 1
TenaBpatenus 24 1
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpEHME, 0606meH1:Ie u 17 )
CUCTEMAaTH3AIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
I[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

~

Temaypoxka

KoanuecTrBouacos

Be
ero

KoHTpoJbHBI
epadoThI

IMpakTnyeckn
epadoThI

Haraun3y
YyeHust

JIeKTPOHHBbIeNU(PPOBHIEOOPA30OB
areJibHblepecypchl

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
HapauIeIbHBIX MPSIMBIX (OTPE3KOB),
CepeIMHbI OTPE3Ka

[TonsTHs cTrepeoMeTpun: TOUKa,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbIEe MpaBuiia H300paskeHUs
Ha PUCYHKE INIOCKOCTH,
napajieNIbHbIX MPSAMBIX (OTPE3KOB),
CeperHBI OTPE3Ka

[TonsaTus: nepecekaromuecs
IJIOCKOCTH, TIEPECEKAIOLTUECS
npsiMasi ¥ MI0CKOCTb;
MIOJIYTIPOCTPAHCTBO

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIONINECS
npsiMasi ¥ MII0CKOCTb;
MIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHne
IIPOCTENIINX IPOCTPAHCTBEHHBIX




(duryp, HECYIIECTBYIOIHUX 0OBEKTOB

MHororpaHHUKH, H300paKeHHUE
IIPOCTEUIINX IPOCTPAHCTBEHHBIX
¢buryp, HeCyImeCTBYIOIIMX 0OBEKTOB

AKCHOMBI CTEpEOMETPUHU U IIEPBLIE
CJIEJICTBHS U3 HUX

AXCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUHU U TEPBBIE
cieactBus U3 HUX. CrocoOsbl
3aJJaHUs IPSIMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE.
O0603HaueHUANPSIMBIX U IIJIOCKOCTEMN

10

N3o06paxkeHne ceyeHunii mupamMuibl,
Ky0a U PU3MbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa.
N3o0paxeHuenepeceueHusmoIy4eH
HBIXIIJIOCKOCTEH.
PaCKpaHII/IBaHI/IeHOCTpOCHHI)IXCC‘-ICH
Ui pa3HBIMULIBETAMU

11

N300paxenune ceueHnil nupamuibl,
Ky0a ¥ pU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa.
N300pakeHnenepeceueHus noayyeH
HBIXIIJIOCKOCTEH.
PackpammBaHrenocTpoeHHBIXCEUEH
UHpa3HBIMULIBETAMU

12

N300paxkeHne ceyeHunii mipamMuibl,




Ky0a ¥ IpU3Mbl, KOTOPbIE IPOXOJIAT
yepe3 ux péopa.
N300pakeHuenepece4eHusnoay4eH
HBIXIIJIOCKOCTEH.
PackpammBaHienocTpOCHHbIXCEUEH
UHpa3HBIMUALIBETAMU

13

N3o0paxkeHne ceUeHn MupaMuIbl,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa.
N300paxeHnenepecedeHUsIIONyICH
HBIXIIJIOCKOCTEH.
PackpammBaHHeOCTPOCHHBIXCCUCH
Ui pa3HbIMULIBETAMU

14

Merton cnenoB 1uisi TOCTPOCHUS
CEeUYEeHUU

15

Mertona cie0B Ui HOCTPOSHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

16

Meron cinenoB 1 MOCTPOEHUs
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IJIOCKOCTEN

17

IToctpoenue ceuenuii B mupamuae,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3aHue BBIHOCHBIX YepTexen U
3aITUCh MAroB MOCTPOCHUS

18

ITocTpoeHue ceueHuii B mupamuie,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3naHue BEIHOCHBIX YEPTEKEN U




3aIIMCh IIaroB IMOCTPOCHUS

19

ITocTpoeHue ceueHuii B mupamMu/e,
KyOe 1o Tpém ToukaM Ha p&bpax.
Co3zaHue BBIHOCHBIX YEPTEXKEHN U
3amyCh IIAaroB IMOCTPOCHUS

20

ITocTpoeHue ceueHuil B mupamMu/e,
KyOe 1o Tpém Toukam Ha pEdpax.
Co3zaHue BBIHOCHBIX YEPTEXKEHN U
3aIKCh IIAaroB IMOCTPOCHUS

21

[ToBTOpEHME TUIAHUMETPUH:
Teopema 0 TpONOPLHOHAIBHBIX
otpeskax. [looOuerpeyronbHIUKOB

22

[ToBTOpEHME TUIAHUMETPUH:
Teopema Menenas. Pacuers! B
CEUEHUSX Ha BIHOCHBIX YEpTEXKaX.
HcTopusipa3BUTUATUIAHUMETPUH U
CTEpPEOMETPUU

23

Kontponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnionokeHue npsMbIx B
npoctpaHcTBe. CKpeluBaroImuecs
npsamele. [Ipu3naku
CKPEILMBAIOIINXCS MPSIMBIX.
[TapannenbHblenpsSIMBbIE B
IIPOCTPAHCTBE

25

Teopema o CyllleCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOU
NapajuleJIbHON JaHHOU IIPSIMO,




MPOXOASAIICH Yepe3 TOUKY
MMPOCTPAHCTBA U HE JIS)KAIICH Ha
JTaHHOM npsimoil. Jlemma o
nepeceueHUUIapaIIeTbHBIXTPSMBIX
IUIOCKOCTBIO

26

[TapaniensHOCTb TpeX MPSIMbIX.
Teopema o Tpéx mapayenbHbIX
npsmbix. Teopema o
CKPEUIUBAIOIIUX CATIPSIMBIX

27

[TapannenbHoe NPOEKTHPOBAHUE.
OcHOBHbBIE CBOMCTBA MapajlIeIbHOTO
IIPOEKTUPOBAHMUS.
N3o6paskeHnepazHeIXpUryp B
NapajuIeIbHOMIIPOEKIIUN

28

LenTpanbHas npoekuus. Yroiu ¢
COHAITPABJICHHBIMU CTOPOHAMMU.
YroaMexynpsMbIMA

29

3azaum Ha JOKa3aTeNbCTBO U
UCCIIEIOBAHNE, CBA3aHHBIE C
pacroyio’keHNeM MPSMBIX B
MIPOCTPAHCTBE

30

ITonsATHA: MapauIeIbHOCTD IPAMOMN
U IIJIOCKOCTH B IIPOCTPAHCTBE.
IIpu3Hak napayuieabHOCTH IPSIMON U
IIJIOCKOCTH.
CaolicTBanapayIeIbHOCTUIIPSIMON 1
IJIOCKOCTH

31

I'eomeTpuueckue 3anaun Ha




BBIUHCIICHHE U JJOKA3aTeJbCTRO,
CBSI3aHHBIE C MMapaJJICIbHOCTHIO
MPSIMBIX U IJIOCKOCTEHN B
MIPOCTPAHCTBE

32

[Toctpoenue ceueHus, MpOXOISAIIETO
yepe3 JaHHYIO MPSMYI0 Ha YepTexe
Y MapaJJIEIBLHOrO APYTOM MpsIMOH.
PacuéroTHouennii

33

[TapannensHas mpoeKIus,
MIPUMEHEHUE JJI TOCTPOCHUS
ceueHuit KkyOa u mapasuienenunea.
CaoiicTBanapasuienenunena u
MIPU3MBI

34

[TapanienbHbIE TUIOCKOCTH.
[Ipu3naku napamienbHOCTH ABYX
IJIOCKOCTEN

35

Teopema 0 mapauIeIbBHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MIPUHAJICKALLYIO TaHHOU
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

36

CaolicTBa napaienbHbIX
IIJIOCKOCTEM: O MapajuIeIbHOCTU
MIPSIMBIX [IEPECEYCHUS IIPU
IIEPECEYECHUH IBYX MMapalJIEIbHBIX
IIJIOCKOCTEN TpeThen

37

CBoiicTBa mapaienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax




napajuieNIbHbIX TPSIMbIX,
3aKJTIOUEHHBIX MEX]TY
napayuiebHBIMU IIJIOCKOCTSIMU; O
NepeceyeHn  MpsIMoit ¢ AByMs
napajvieIbHbIMU TUIOCKOCTSMHU

38

[ToBTopenue: Teopema ITudaropa na
IJIOCKOCTH

39

IToBTOpEHMUE:
TPUTOHOMETPUANPAMOYTOJIBHOTOTPE
yrOJIbHUKA

40

CoiicTBa Ky0a 1 MPSIMOYT'OJILHOTO
napajulielIenune1a

41

Brruucnenue aimH oTpe3KoB B Ky0e
U TIPSIMOYTOJIEHOM
napaiesienure e

42

[lepneHMKyYIAPHOCTD NPSMON U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOMN U
IJI0OCKOCTH

43

[lepneHMKyYISAPHOCTD NPSIMOM U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOH U
IJI0OCKOCTH

44

Teopema o CyllleCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHUKYISIPHON
K IUIOCKOCTH




[1n0ckoCTH U IEpIEHIUKYIISIPHBIE

45
UM IpsSIMble B MHOTOTPaHHUKAX

46 [T0CcKOCTH ¥ IePIICHAUKYIISIPHBIC
UM TIpSIMbIE€ B MHOTOTPaHHUKAX
[leprieHIUKYISIp M HAKIOHHAS.

47 [TocTtpoenue nepnenauKynsapa us3
TOYKH Ha TIPSIMYIO
[TeprieHIUKYISP M HAKIOHHAS.

48 | TlocTpoeHue mepreHIUKYISApa U3
TOYKH HA MPSAMYIO

49 Teopema 0 TpEX NMepreHAuKyIIpax
(mpsimast 1 oOpaTHasi)

50 Teopema o TpEX NMepneHAuKyIIpax
(npsimast 1 oOpaTHas)

51 YronmexayCKpemrBarUMUCIIPS
MBIMH
[Touck nepreHUKYIIPHBIX MPSIMBIX

52 C TIOMOIIBIO TMEPIICHIUKYIISPHBIX
IIJIOCKOCTEN

53 | OproroHaabHOETPOCKTUPOBAHHE
[Toctpoenue ceuenuii Kyoa, MpU3MBI,

54 MPaBUIILHON MUPAMH/IBI C TOMOLIBIO
OpPTOTOHAJILHON MPOEKIINH
[Toctpoenue ceuenuii Kyoa, MPU3MBI,

55 MPaBUILHON MUPAMH/IBI C TOMOIIBIO
OpPTOTOHAILHOU MPOEKIINH

56 | CummeTpus B IPOCTPAHCTBE




OTHOCHUTEIIbHO IJIOCKOCTH.
[InockocTucuMmeTpuii B
MHOTOTpaHHUKAX

57

[Ipu3Hak nepneHauKyJISpHOCTH
IIPSIMOM U TNIOCKOCTH KaK CIIEICTBUE
CUMMETPUU

58

[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacuér paccrostHuii OT TOUKH 10
IUIOCKOCTH

59

[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacuér paccTostHuii OT TOUKH 10
IUIOCKOCTH

60

Crioco0sbl OIyCTUTh
MEPIEHIUKYJIAPBL: CHMMETpPUS,
CABUTI TOYKH I10 apAJLIIEIbHOU
IpsAMOI

61

CaBur no HenapauienabHON NPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KontponsHas padora "B3anmuoe
pacmosoXkeHue NpsMbIX U
MIJIOCKOCTEH B IpocTpaHCcTBe"

63

HOBTOpCHI/ICI YroJj Mexay npsaMbIMU
Ha IIJIOCKOCTHU, TPUTOHOMCTPHS B
IMIPONU3BOJIBHOM TPEYI'OJIbHUKE,
TEOpEMAa KOCMHYCOB

64

IToBTOpEHME: Yron Mexay
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE




65

FGOMeTpI/I‘leCKI/Ie MCTOABI
BBIYHCIICHHUA YIJIa MCXKAY IPAMBIMU
B MHOTI'OI'paHHHKaXx

66

JIByrpanHnsblil yroia. CBoicTBO
JMHEHWHBIX YIJIOB ABYI'PAHHOI'O yIia

67

[TeprieHIUKYISIPHBIC MIIOCKOCTH.
CBoiicTBa B3aMHO
MEPIECHIUKYIISIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa O MPSAMOU
IIepECEUECHUS ABYX IUIOCKOCTEN
MIEPIEHIUKYISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpssMOyTONBHBIN MTapauIeICIUIIE;
KyO; U3MEpEHHs, CBOMCTBa
IPSIMOYTOJIBHOTO ITapaJuIeIICIIUIIe1a

70

Teopema o nuaroHau
MPSAMOYTOJIBHOTO MapajieenuIena
U CJIEACTBHUE U3 HEE

71

CrepeomeTpuyuecKke 1 MpUKIaIHbIE
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
pacIoa0KEHUEM NPSIMBIX U
IIJIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS
MpsIMBIE, MTapajljIe/IbHBIE INIOCKOCTH
B CT. aH)IapTHBIX MHOFOFpaHHI/IKaX

73

Hapa napajiCJIbHBIX ILIOCKOCTEM Ha
CKpCHIMBAIOIINUXCA MTPAMBIX,




PACCTOSAHUC MCIKIAY
CKpC€HIMBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYalUAX

74

PaccrosHue oT TOUKH J0 IINIOCKOCTH,
PacCCTOAHUC OT HpHMOﬁ a0
IIJTIOCKOCTH

75

Beluncnenue paccTossHUA MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOLIBIO NEPIEHIUKYIIAPHON
IJIOCKOCTH

76

TpéxrpanHsblil yroi, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema
ITudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yIiia

77

DneMeHTHI CPepruyecKoit
T€OMETPHH: T€OAC3NUECKUE TMHUN
Ha 3emie

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

Cucremaru3zanus 3SHaHUN
"MHOrOrpaHHUK U €ro 3JIEMEHTHI"

80

[Iupamupa. Buasl nupamu.
[IpaBunbpHas nupamuia

81

IIpusma. IIpsAmas v HakIOHHAs
npusMmsl. [IpaBunpHaspuzma

82

[IpsiMoit napaynenenunen,
IIPSAMOYTOJIBHBIN MTapaJuIeICIUIIE],
Ky0




BBIHYKHBIGMHOFOFpaHHI/IKI/I.

83 Teopemaldiinepa L
Bbiykiibie MHOTOTpaHHUKH.

84 | Teopema Diinepa. [IpaBuibHBIC U 1
MOJTYTIPABHIIbHBIE MHOTOTPAHHUKHU

g5 KonrponsHaspabora 1
"MHororpaHHuku"

86 [ToHsATHE BEKTOpA HA MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 | CymMaBeKTOpOB 1

88 | Pa3HOCTBBEKTOpPOB 1

89 | IlpaBunomapaenenumneaa 1

90 | YMHOXEHHEBEKTOPaHAUUCIIO 1
Paznoxenne BexTopa 1o 6asucy

91 | TpEX BEKTOPOB, HE JISKAIIHUX B 1
OJIHOM IIJIOCKOCTH

92 | CxkansgpHOenpou3BeIcHUE 1

93 Brruncienue yria mexmy 1
BEKTOpPaMH B ITPOCTPAHCTBE

94 | Ilpocreiimuesagau ¢ BEKTOpaMH 1

95 [Ipocreiimmesanadu ¢ BEKTOpaMH 1

96 [Ipocreiimmesanadn ¢ BEKTOPaMH 1

97 | Ilpocreiimunesagayu ¢ BEKTOpaMHU 1

98 O60061eHue ) 1
CHCTeMaTH3alUsI3HaHU]

99 | OO6oOmenue u 1




cHCTeMaTH3alUsI3HaHUH
10
0 HToroBasikoHTpoIbHasspaboTa 1
10
1 HToroBasikoHTpoIbHasspaboTa 1
10 | OGoOmeHnue u 1
2 cHCTeMaTH3alUsI3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 10
I[TPOI'PAMME 2




11 KJIACC

Ne KosanuyecrBoyacos
Haran3yd | DiaeKTpoHHbIeHU(PPOBHIEOOPA30BAT
n | Temaypoka Bce | Kourpoabnblie | IlpakTnueckue
eHUA eJIbHbIEPeCypPChl

/ ro | pa6orb paboThbI
n

[ToBTOpEHME TEMBI

"KoopauHaTsl BeKTOpa Ha 1

IIJIOCKOCTH M B IPOCTpaHCTBE"

[ToBTOpenue temsl "CkasispHoe 1

IIPOU3BEICHNE BEKTOPOB"

IToBTOpEHUE TEMBI

"Brruncnenue yria Mexuay 1

BEKTOpaMH B IpocTpaHcTBe"

IToBTOpEHUE TeMBI "YpaBHEHME

MIPSAMOM, POXOAAIIEN YePeE3 ABE 1

TOYKH"

VYpaBHEHME IIIIOCKOCTH,

HOpMaJlb, YPaBHEHHE IIIOCKOCTH 1

B OTpe3Kax

VYpaBHEHME IIIIOCKOCTH,

HOpMaJlb, YpaBHEHHE IIIOCKOCTH 1

B OTpe3Kax

BekropHoenpounsBenenmne 1

JInHelHbIEeHEPABEHCTBA, 1

JIMHEWHOEPOrpaMMUPOBaHUE

JInHeHbICHEPABEHCTBA, 1




JUHEHHOEPOrpaMMUPOBAHKE

10

ABanutnyeckue METOABI
pacyéra yriia Mexy NpsMbIMH B
MHOT'OTpaHHUKAX

11

ABanuTnyeckue METOABI
pacuéra yriia Mexay
IUIOCKOCTSIMH B
MHOTOIpaHHUKaX

12

dopmyiia pacCTOIHUSA OT TOUKHU
710 IJIOCKOCTH B KOOPAMHATaX

13

HaxoxneHue pacCTosHUI OT
TOYKH JI0 ITJIOCKOCTH B KyOe

14

Haxoxnaenue paccrosiHuii ot
TOYKH JI0 TIOCKOCTH B
MIPaBIJIbHON MHpaMuje

15

KonrtponbHaspaboTta
"AHanuTHyecKassreoMeTpus"”

16

CequI/ISIMHOFOFpaHHI/IKOBI
CTaHAAPTHBICMHOI'OIPpaHHUKHA

17

CeueHUsIMHOTOTPAaHHUKOB:
METO/ICIIESIOB

18

CeueHrs MHOTOTPaHHUKOB:
CTaH)IapTHBIe ITIJIOCKOCTH,
HepecequHﬂ l'[pSIMI)IX nu
TIOCKOCTEH

19

HapaJ'IJ'ICJ'ILHLIC IpsAMBIC U
IIJIOCKOCTH: ITapaJlJICIbHBIC
CCUCHU




20

[TapannensHbie psiMbIE U
IJIOCKOCTH: pacy€T OTHOILICHUM

21

[TapamiensHble IpsIMBIE U
IJIOCKOCTH: YIJIbI MEKITY
CKPELIMBAIOIUMHUCS MPSIMBIMU

22

[lepnenquKyIsipHBIE IPSIMBIE U
IIJIOCKOCTH: CTAaHAAPTHBIE Maphl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSAMBIX, CHMMETPUU
MHOI'OTPDaHHUKOB

23

[IepnenquKynsipHbIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEePIEHIUKYIIAPAX

24

[IepnenquKysipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: onaau
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
noo0us

26

[ToBTOpenue: onaau
MHOT'OYT'OJIbHUKOB, ()OPMYJIbI
JUTSI TUTOTIA/IeH, COOOpakeHUs
no100us

27

[ToBTOpenue: miomaau
MHOTOYTOJLHUKOB, (POPMYJIIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00Ms




28

IImomanu ceuenunii
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

29

IImomaau ceuenunii
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEeHUS MOA00US

30

KonTponbnas pabota
"I[loBTOpEeHUE: MHOTOI'PAHHUKH,
CEYEHHUSI MHOTOTPaHHUKOB"

31

O0BéM Tema. O0beEM
PSIMOYTOJIBHOTO
napajuiesenuneia

32

3ama4un 00 yaABOCHHUHU Ky0a, O
KBaJparype Kyda; 0 TPUCEKIIUU
yriia

33

CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasuieNenuneaa

34

[IpuknagHele 3a1a4u,
CBSI3aHHBIE C BBIYMCIICHUEM
00BEMaA MPSAMOYTOIBLHOTO
napajienenuIena

35

OO6BEMITPAMOUTIPU3MBI

36

CrepeomeTpHuueckue 3a1auH,
CBSI3aHHBIC C BHIYUCIICHHUEM




00BEMOB MPSAMOI TPU3MBI

37

[Ipuxnagueie 3a1a4u,
CBsI3aHHBIE C 00BEMOM MPSAMONA
IIPU3MBI

38

Beruncnenmne o0bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
UHTErpaJa.
OOBEMHAKIIOHHOMTIPU3MBI

39

Beruancnenmne o0bEMOB TeIT ¢
TIOMOIIBIO OIIPEAEIIEHHOTO
uHTerpana. OobpEMIIMpamMu bl

40

dopmyna 00bEMa TUPAMUIBIL.
OTtHomeHne 00bEeMOB TUPAMU]]
C O0IIUM YTJIOM

41

dopmyna 00bEMa MUPaMUIbL.
OTtHoueHre 00BHEMOB TUPAMHU/T
C OOIIUM yTJIOM

42

CrepeoMeTpuueckue 3aauy,
CBsI3aHHBIE C 00BEMaMU
HaKJIOHHOM IPU3MBbI

43

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00BEMaMU
MU PAMHU/TBI

44

[IpuknagHeie 3a1a4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[IpuknagHelie 3aga4u 1Mo TeMe
"O0BEMBI TeN'", CBSI3aHHBIC C




00BEMOM TTHPAMUIBI

46

[Tpumenenne 00BHEMOB.
Berurcienue paccTosHus 10
IUIOCKOCTH

47

KonrtponsHaspabora
"O6BbEMMHOTOrpaHHHKA"

48

[y IpruvecKas moOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IIOBEPXHOCTH

49

Hwmnap. [pssmont kpyroBoi
uunuHAp. [nomans
MOBEPXHOCTH LIMJIMHAPA

50

Konnueckas mOBEpXHOCTb,
o0pa3ymolire KOHU4eCKOn
noBepxHocTU. KoHyc

51

Ceuenne KoHycCa MJIOCKOCTHIO,
napaieIbHOM MIOCKOCTH
OCHOBaHUs

52

VY ceu€HHbI KOHYC.
N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

IImomane OOKOBOI
MOBEPXHOCTHU U TOJTHON
MOBEPXHOCTH KOHYCa

54

ITmomane OOKOBOI
MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTU KOHYCa

55

CrepeomeTpuiecKkue 3a1a4u Ha




J0Ka3aTcJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeueHH I
OUJIMHApPA, KOHYCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOCHHEM CCUCHHIA
WIMHAPA, KOHYyca

57

[Ipuxnagueie 3a1ayu,
CBSI3aHHBIE C [IUJIUHIPOM

58

[Ipuxnagnele 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

59

Cdepa u map

60

[Tepeceuenue cdepsl u mapa ¢
iockocTeio. Kacanue mapa u
cdepsl mIockocThio. Bua n
n300paxeHuenapa

61

Ilepeceuenue cepsl 1 mapa ¢
iockocteio. Kacanue mapa u
cdepsl IIOCKOCThI0. Bua u
n300paxeHuenapa

62

VYpaBuenue coepsl. [Tnomans
cdepsl u e€ yacreit

63

Cummerpusiceps! U mapa

64

CrepeoMmeTpryeCcKHe 3a1a4u Ha
JTIOKa3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEpOi U 1apoM,
MOCTPOECHUEM UX CEUCHUI
IIJIOCKOCTBIO




65

CrepeoMeTpuuecKue 3ajauu Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOl U IapoM,
MIOCTPOCHUEM UX CEUCHMI
IIJIOCKOCTBIO

66

[Ipuknanuele 3anaum,
CBSI3aHHBIE CO cepoil U mapom

67

[ToBTOpEHME: OKPYKHOCTH HA
[JIOCKOCTH, BEIYMCIIEHUS B
OKPY>KHOCTH, CTAaHJIapPTHBIC
noxoous

68

Pazauunsie KOM6I/IHaIII/II/I TCII
BpalllCHUS 1 MHOI'OI'PaHHUKOB

69

3anauu no teme "Tena u
MIOBEPXHOCTHU BpaleHus"

70

3anaun no teme "Tena u
MOBEPXHOCTHU BpaleHus"

71

KontponbHas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O06wém nnnunapa. Teopema 06
00BEME PSAMOTO IMITHHIpA

73

Brrunciieaue 00bEMOB TET C
MTOMOIIIBIO OTIPEAEIEHHOTO
unTerpana. O6bpEMKOHyCa

74

ITmomaay OOKOBOM U IOJIHOMH
MOBEPXHOCTH KOHYCa

75

CrepeomeTpudecKkue 3a1auu,
CBSI3AHHBIC C BBIYUCIICHUEM




00BEMOB IUIIMHPA, KOHYCA

76

[Ipukiiagueie 3aga4u 110 TEME
"OO6BEMBI U MIIOLIAIN
noBepxHocrel Ten"

77

O06BEM mapa u I1apoBOro
cektopa. Teopema 00 00BEME
mapa. [Inomans cdepsr.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIICHUEM
00BEMOB 11apa, MapoOBOrO
CErMEHTa U IapOBOTr0 CEKTOPA

78

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM I11apa U TJIOMIA/IBIO
cdepsl.

COOTHOLIEHUSMEX TYTUIOLIASIM
WUIIOBEPXHOCTEN U
00BEMaMUNIOIO0OHBIXTE

79

[Tono6HbIe TeNna B
npocTtpancTBe. Mi3MeHeHue
00BbéMa 1pu o100 H.
CrepeomeTpHuuecKue 3a1a4H,
CBSI3aHHBIC C BEIYHCIICHHEM
00BEMOB TeJI U IUIOMAAEH
IIOBEPXHOCTEH

80

Kontponbnas padota "[lmomanu
MMOBEPXHOCTH U 0OBEMBI
Kpyribix ten"




81

JIBM>KeHUS IPOCTPAHCTBA.
Otobpaxxenus. [IBrxeHus u
paBeHCTBO uryp.
OO01MecBOCTBAIBUKEHU I

82

Bunnl nBukeHui:
napasuiebHbIN MTEPEHOC,
LIEHTpAJIbHAsl CAMMETPUS,
3epKajibHasi CHMMETPHUS,
IIOBOPOT BOKPYT IIPSAMOM

83

[IpeobpazoBanms moao0wms.
[Ipsimas u chepa Ditnepa

84

I'eomeTpuueckue 3amaun Ha
MIPUMEHEHUE JBUKEHUS

85

Kontposnbnas padota "BekTopbl
B IIpocTpaHcTee”

86

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
CUCTEMATHU3ALNs 3HAHWUMN:
"[lapanienbHOCTh NPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE"

87

O6o06mmatomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CHUCTEMAaTH3alMsl 3HAaHUM:
"BexTopsl B mpocTpaHcTae”

88

O6o061matomee nopropenue 11
MIOHATHUI U METO/IOB Kypca




reomerpuu 10-11 knaccos,
CUCTEeMAaTH3alusl 3HAaHHIHA:
"BekTopsbl B npocTpaHcTBe"

89

Ob6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 kmaccos,
CUCTEeMAaTH3alusl 3HAaHHIHA:
"OO6beM MHOTOTrpaHHUKA"

90

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 knaccos,
CUCTEeMAaTH3alusl 3HAHHIA:
"O06beM MHOTOrpaHHuKa"

91

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 1011 kiaccos,
CHCTEeMaTH3allus 3HAaHUI:
"[Mnomany MOBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

92

Ob6o06maromiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
cucTeMaTu3alus 3HaHH:
"Inonraay MoBEpXHOCTH U
00BEMBI KPYTJIBIX TEm"

93

HroroBasikonTponbHaspadboTa

94

HTOTOB&HKOHTPOHBHaﬂp aborta

95

[ToBTOpeHuEe, 06001IeHNE 1




CHUCTCMAaTHU3al s 3HAHUM

96

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

97

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

98

Hcropus pasButus
CTEPEOMETPHUU KaK HAyKHU U €€
pOJIb B PA3BUTUM COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B PA3BUTUH COBPEMEHHBIX
MH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

10

Hcropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTHH COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

10

Hcropus pasButus
CTEPEOMETPUHU KaK HaAyKU U €€




POJIb B pa3BUTHUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus passutus
CTEpEOMETPUU KaK HAyKH U €€

10
5 POJIb B pa3BUTHUH COBPEMEHHBIX 1
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






