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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 HAINpPaBICHHOCTH U MPEAMETOB T'yMaHUTAPHOTO LHUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, YyMEHHE BBIIBUTATb W OMNPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
¢u3znyeckux 3aaau.

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

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUH Ha YIIIyOJEHHOM 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 TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUSI OKPYXKAIOIIEr0 MUpa, 3HaHWE MOHITUIHOTO anmnapara o pasaeiny
«CrepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pEIICHUs 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
MaTeMaTHUECKUX TEOpHi, (OpMHUpPOBAHUE TOHMMAHUS POJU AKCHOMATHKH TpU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
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



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00yJaronInXcsi, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKIX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYyallUsX U IPU U3YyYEHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICpKAaTEIBHBIMHU JIUHUSMU 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
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM Ha YriayOJIEHHOM YpOBHE OOy4YeHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTaMm ocBoeHusi denepanbHoi paboueit
IPOrpaMMbl, pacHpeleaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO 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 TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

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

NOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUST MATEMAaTUKU C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
otBoautcs 204 daca: B 10 ximacce — 102 gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOCHHUH CTEPEOMETPUU:
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
IPSAMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX MPSIMBIX, MAPAIUIETBHOCTD IPAMOMN
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
buryp B mapaysiesibHOW MPOEKIHUU. YTJbl C COHANMPABICHHBIMU CTOPOHAMHM, YTOJI
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: MEPIEHANKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTDAaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJHAS OBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET 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
MpaBUILHOW TUpaMubl. [IpaBuibHBIE MHOTOTPAHHUKHU: MpaBWJIbHAA NpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o MpaBUIIBHBIX MHOTOTPAHHUKAX: 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.
[Tnomans OOKOBOM TIMOBEPXHOCTHM U TOBEPXHOCTU NPABWIHHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpPHUSA IPABHIBHOU
MAPAMHUJIBI.

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 BEKTOPAMHU: CIIOKEHHUE
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 mnapawienenunena. Teopema O pPa3jIOKEHWH BEKTOpAa 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 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAsl MOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
IUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUsI Ha TIOCKOocTU. Pa3BépTka muimHapa u konyca. Cummetpusi chepsl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMuabl U KoHyca. O0BEM Iapa ¥ MIapoBOTO
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MUWINHAP, ONMHMCAaHHas OKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanuwe miapa u cdepsl miaockocTbio. [loHSTHE MHOrOTpaHHMKA,



OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPaHHUK WJIU TEJIO
BpAILCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUYEHMI: METOJ CJEI0B, METOJ BHYTPEHHErO0 NPOEKTHUPOBAaHUSA, METO] MEPEHOCA
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. [IpsmoyronpHas
CHUCTEMa KOOPAMHAT B ITpocTpaHcTBe. KoopaunaTel BekTopa. Pasinoxenue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBWXKCHUH. Buabl JBWKEHUMN: TapauIebHBIA IEPEeHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

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

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaXTAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

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

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, peryispHas (GU3NYecKass aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTHUECCKUX 3aJ1ad MaTeMaTHYCCKON HAIPaBJICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, 0CO3HaHUE II100aIbHOTO XapaKTepa YKOJIOTHYECKUX MPo0JIeM, OpUeHTAITUS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MAaTUKM W MaTeMaTUYeCKOW KyJIbTYpOM KakK CpEACTBOM IIO3HAHUS MUDA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeiiCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIAITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ieTICHUS TIOHATHI, yCTaHABIMBAThH CYIIIECTBEHHBIN MPU3HAK KIACCU(PUKAIINH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (QopmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUUS
B (hakTax, JAHHBIX, HAONIONCHUSAX W YTBEPIKICHUSAX, MpEAJaraTb KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJNTH CAMOCTOSTEIHHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHHIA
(IpsiMBIC U OT MPOTUBHOTO), BEICTPAUBaTh apTyMEHTAIIUIO, TIPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS M BHIBOJIBI;

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

ba3oBble uccienoBareibcKue JeiCTBUS:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILICHHWBATh  JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAINHU, TAHHBIX, HEOOXOJUMBIX IJIi OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

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

CTPYKTYpUpOBaTh MH(OpMAIIHIO, MPEACTABISIThL €€ B pa3iuyHbIX ¢dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
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 n
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¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWIACHU, HAILCICHHBIC 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 3aJga4u, SKCHepI/IMeHTa, HCCJICAOBAaHUA,
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUs 3a/1aud, BEIOUpATh CIIOCOO peleHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JI€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapuBaThCsA, OOCYXKIAaTh MPOIECC M Pe3ysbTaT padOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
pelIeHnHt 3a7a4 ¥ MPOBEACHUN MaTEeMaTUYECKUX PACCYKICHUM;

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

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

e CBOOOJIHO ONEpPUPOBATH TMOHSITUSMH, CBS3aHHBIMU C yIJlaMd B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenumnes, Kyo);

e KJIAaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH TMOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKUE (HUTYp HA IIOCKOCTH, BBIOIHATH H300paKeHUs QUTYp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MUpaMK/ia), TEOMETPUUYECKHUX TEJl C TPUMEHEHUEM (HOpPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKMX OTHOLICHWH H
HaXO0XXJICHUE TECOMETPUYECKUX BEIUYMH, MPUMEHSISI W3BECTHBIC METOJbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

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

e WU3BJICKATh, MPeOOpPa3OBBIBATh U HWHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYpax, MPEJACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPUMEHATH [OJYYECHHBbIE 3HAHUSA HA MPAKTUKE: CpaBHUBaTh U
aHaJM3UPOBATh PEalbHbIE CUTyalld, MPUMEHATh HU3YYEHHBIEC MOHSATUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTU4yecKu  CcQOopMyIHpPOBAHHON
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0OBATh MOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM I€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0KJICHUEM F€OMETPUUYECKUX BEJIMUUH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konmy 11 kinacca oGyyaronuiicss Hay4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOM,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJI BpAIICHWSI,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOMHAIIMSIMU TEJ
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAIICHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH 1O TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO ONEPUPOBATH TOHSATHSMHU, CBSI3aHHBIMU C JIBIDKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpaIleHUS TIpH
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUEHUS IMIMHIpA
(mapayuienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOSKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3ajJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

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

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATh M OLICHUBATH PEAJIbHBIE CUTYAIIUU, IPUMEHSITh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaThyecku  C(HOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYUH;

UMETh TpeJCTaBiIeHUs 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011eHNE U CUCTEMATH3AIHS 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpeHue, O606III€HI§C " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne

o/ Tema ypoka

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE TIpaBUiIa
M300paXKeHUs Ha PUCYHKE
IJIOCKOCTH, MapalieIbHbIX
MPSAMBIX (OTPE3KOB),
CepeHbI OTpE3Ka

[TonsTHa crepeomeTpun:
TOYKa, psiMasi, INIOCKOCTb,
pocTpancTBO. OCHOBHBIE
IpaBUjIa H300pakeHNs Ha
PHUCYHKE IIJIOCKOCTH,
NapajuIebHBIX IPSIMbIX
(OTpe3KoB), cepeaArHbBI
OTpe3Ka

[TonsaTus: nepecekaromuecs
IJIOCKOCTH,
nepeceKaromuecs npsmas 1
IJI0CKOCTh;
MOJIYTIPOCTPAHCTBO
[TonsaTus: nepecekaromuecs
IJIOCKOCTH,
nepeceKaromuecs npsmas 1

2.09

3.09

3.09

9.09




IIJIOCKOCTh;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukKH,
n300pakeHNe MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOINUX O0HEKTOB

10.09

AKCHOMBI CTEPEOMETPUHU U
TIEPBBIE CIIEICTBUS U3 HUX

AXCHOMBI CTCPpCOMECTPUHU U
ICPBLIC CICACTBUA U3 HUX

10.09

16.09

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CICICTBUS U3 HUX.
CriocoObl 3a1aHust IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE.
O003HaueHus NPSAMBIX U
IIJIOCKOCTEN

17.09

10

N3o0pakenune ceueHunit
MUPaMHJIBI, Ky0a U TPU3MBIL,
KOTOPBbIE MTPOXOASAT Yepe3 Uux
pEbpa. N3o0pakenue
MepecevyeHus MOITy4eHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEYEHUN
pPa3HBIMU [IBETAMHU

N3o0paxeHune cedeHuit
MUpaMH/JIbl, Ky0a U IPU3MBIL,
KOTOPBIE TPOXOAAT Yepe3 UX
pé6pa. Uzobpaxenune

17.09

23.09




11

MepecevyeHus MOITy4YeHHBIX
IJIOCKOCTEHA.
PackpaiuBanue
MMOCTPOCHHBIX CEUECHUN
pa3HbIMH LIBETaMU

N3o0paxenue cedeHmit
MUpaMHJIbI, Ky0a U IPU3MBIL,
KOTOPBIE TPOXOASAT Yepe3 Ux
pé6pa. N3o0pakeHune
MepecevyeHus NOJIy4eHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pPa3HBIMU LIBETAMHU

24.09

12

N3ob6paxenue cedeHuit
MUpaMH/JIbl, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pé6pa. Uzobpaxenue
nepeceyeHus MoJyYeHHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

24.09

13

Meton ciienoB Ui
IOCTPOEHUS CEUCHU I

30.09

14

Meton ciienoB Ui
MOCTPOEHUS CEUCHUH.
CaoiicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEN

1.10




15

Meron cnenos st
[IOCTPOCHHUSI CEYCHHUIA.
CaolicTBa nepeceyeHui
MPSIMBIX U IJIOCKOCTEHN

1.10

16

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
TouykaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U
3aIKCh IIAaroB IMOCTPOCHUS

7.10

17

[ToctpoeHue ceueHuii B
nupamuze, Kyoe no Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YepTexkKel u
3aIlUCh 1IAroB MOCTPOEHUS

8.10

18

MHOrorpaHHukKH,
n300paXkeHue MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOIIUX O0HEKTOB

8.10

19

[Toctpoenue ceueHuii B
nupamuze, Kyoe no Tpém
ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX YepTexkell u
3aIlUCh 1IAroB MOCTPOEHUS

14.10

20

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Cozmanue
BBIHOCHBIX YepTexkKel 1
3aMuch MIaroB MOCTPOCHUS

15.10

21

[ToBTOpEHME MITAHUMETPUN:

15.10




Teopema o
MPOITOPIIMOHATBHBIX
orpeskax. [lomooue
TPEYrOJbHUKOB

22

23

IloBTOpEHME INIAHUMETPUU:
Teopema Menemnas. Pacuersl
B CEYEHUAX HA BBIHOCHBIX
yepTtexax. Mcropus
pa3BUTHS IUIAHUMETPUH U
CTEpPEOMETPUU

KonTponbHas padora
" AKCHOMBI CTEPEOMETPUH.
Ceuenus"

21.10

22.10

24

25

B3anmHoe pacnonoxxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaroniyecs rnpsiMple.
IIpusnaku
CKPEILMBAIOIINXCS MPSMBIX.
[TapannenpHble IpsMbIE B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOU
NapajuleJIbHON JaHHOU
IIPSIMOM, IIPOXOIALLEH Yepe3
TOYKY IIPOCTPAHCTBA U HE
JIeKaIei Ha JaHHOou
npssMoi. Jlemma o
nepeceyeHny MmapaieabHbIX
MPSIMBIX TIOCKOCTHIO

22.10

5.11




26

27

28

29

[TapamienbsHOCTB Tpex
npsiMbix. Teopema o Tpéx
HapajiesIbHbIX MPSAMBIX.
Teopema o
CKPELIMBAIOIUXCS MPSIMBIX

[TapamensHoe
npoekTrupoBanre. OCHOBHBIC
CBOWCTBA MapajlIeIIbHOTO
MPOEKTUPOBAHHSI.
N3o06paxkenune pazHbIx puryp
B [TApaJUIEIbHON IIPOEKIIUU

LlenTpanpHas IpOEKLIHs.
VYro1a ¢ coHanpaBiIeHHBIMU
CTOPOHaMU. YTOI MEXIY
MPSIMBIMU

3agaun Ha TOKA3aTeIbCTBO U
HCCIEN0BAHUE, CBI3aHHEIE C
PacmoIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

5.11

11.11

12.11

12.11

30

31

[TonsATHA: MapamIenbHOCTh
MIPSIMOM U TUIOCKOCTH B
npocrpascTse. [Ipusnak
[IapaJUIEIbHOCTH IPSIMON U
miockoctu. CBoiicTBa
[apaJUIEIbHOCTH MIPSIMON U
IIJIOCKOCTH

FCOMCTpI/I‘-ICCKI/IC 3aaa4d Ha
BBIYHMCIICHUC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC

18.11

19.11




C MapaJIeIbHOCTBIO TIPSIMBIX
U IUIOCKOCTEH B
MIPOCTPAHCTBE

32

[ToctpoeHue ceuenus,
IIPOXOJISLIETO Yepe3 TaHHYIO
MPSIMYIO Ha YepTEkKe U
MapajuiebHOTO IPYroi
npsaMoil. Pacu€r oTHommeHui

19.11

33

[TapannensHas npoekuus,
MIPUMEHEHUE ISt
IIOCTPOEHHUSI CEUEHUH KyOa U
napajenenumnena. CBoicTra
napajuieJienuIe/1a ¥ Ipu3Mbl

25.11

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haky napajuieIbHOCTH
JIBYX TIJIOCKOCTEH

26.11

35

TeopeMa 0 mapanenbHOCTH
U €JUHCTBEHHOCTH
IIJIOCKOCTH, MPOXOAAIIEH
4yepes3 TOUKY, He
MPUHAJICKAILYIO TAHHOMN
IIJIOCKOCTH U CIICJACTBUS U3
Heé

26.11

36

CaoiicTBa napamienbHbIX
IIJIOCKOCTEM: O
MapajuIeIbHOCTH TPSMBIX
nepeceueHus npu
NepeceueHu  JIBYX
napaieNIbHBIX MII0CKOCTEN

2.12




TpeThen

37

38

CaolicTBa napajuiebHbIX
IJIOCKOCTEH: 00 oTpe3kax
MapajvieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
napauieIbHbBIMU
IIJIOCKOCTSIMU; O
MEPECCUECHUH NPSIMOU €
JBYMsI TapajlieIbHbIMU
IIJIOCKOCTSIMU

[ToBTOpeHue: Teopema
[Tudaropa Ha mockocT!

3.12

3.12

39

[ToBTOpeHue:
TPUTOHOMETPHUSI
IIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

9.12

40

41

42

43

CaoiicTBa Ky0a 1
MPSIMOYTOJIBHOTO
napaJulesenunena

Brruncienue mmH OTPE3KOB

B KyOe U MpsIMOYTrOJIbHOM
napaJiesienuIe e

[lepneH IUKyYIAPHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpusnax
MEPIEHJUKYIISIPHOCTH
MPSIMOM M TUIOCKOCTH

[lepneHqUKYISAPHOCTD
MIPSIMOM U TNIOCKOCTH.

10.12

10.12

16.12

17.12




IIpu3nak
HEPIEHIUKYJIIPHOCTU
IIPSIMOY U TUIOCKOCTH

44

Teopema 0 CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMO,
IIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K
IJIOCKOCTH

17.12

45

Ilnockoctu n
IEPIEHIUKYIAPHBIE UM
MPSIMBIE B MHOTOTPaHHHKAX

23.12

46

47

48

49

50

[lnockocTt n
NEPIEHINKYIISIPHBIE UM
IMpsAMBIC B MHOT'OI'paHHUKaAX
[lepnenaukynsp u
HaknoHHas. [loctpoenue
NEPNCHAUKYJIISApAa U3 TOYKH
Ha IPSIMYIO

[lepnenaukynsp u
HakinoHHas. [loctpoenue
NEPNCHAUKYJIISApAa U3 TOYKH
Ha OpsAMYIO

Teopema o Tpéx
nepneHauKymspax (mpsmas u
oOpatHas)

Teopema o Tpéx
MepHeHIuKyIApax (mpsmas u
oOparHas)

24.12

24.12




51

Yron mexny
CKPEITUBAIOIIMMHUCS
MPSMBIMU

52

[Touck neprieH MKy PHBIX
MPSIMBIX C IOMOIIBIO
MePHEHIUKYISIPHBIX
IUIOCKOCTEH

53

54

55

56

57

OpTtoronaiibHoe
MIPOCKTHPOBAHKE

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, TPaBUIILHON
MIUPaMHJIBI C TOMOLIBIO
OPTOTOHAJIBHOM MPOEKINH

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIILHOMN
MIUPaMUJIBI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
IInockoctu cummeTpuil B
MHOT'OI'paHHHKaxX

[Ipu3nak
MEePIEHJUKYIISPHOCTH
IIPSIMOM U TUIOCKOCTH KakK
CJIEICTBUE CUMMETPUU

58

[IpaBunpHbIE
MHOTOrpaHHUKH. Pacuér
pacCTOSIHUM OT TOYKHU 110
IIJIOCKOCTH




59

IIpaBunpHbIE
MHOIOrpaHHUKHU. Pacuér
pPacCcTOSHUM OT TOYKHU 10
IJIOCKOCTH

60

CriocoObI OMyCTHTH
NEePIICHAUKYIISPHI:
CUMMETpPHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

61

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE
paccTosHu

62

63

KontponbHas pabora
"B3aumHoe pacrnonioxeHue
IIPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

IloBTOpEHME: Yron Mexay
IPSIMBIMU Ha INIOCKOCTH,
TPUTOHOMETPHS B
MIPOU3BOJILHOM
TpPEeYroJbHUKE, TEOpeMa
KOCHHYCOB

64

65

66

[ToBTOpEHME: yrom Mexay
CKpCHIUBAOIIUMHUCA

MPSIMBIMH B IIPOCTPAHCTBE
I'eomeTpuyeckue METOBI

BBIUUCIICHUSA yIJia MCKIY
IMpsAMBIMHA B MHOT'OTpaHHHUKAaX

JIByrpaHHBIN yroOJIL.
CBOICTBO IMHENHBIX YITIOB




JBYTPAHHOI'O yIJia

67

[lepnenqukynspHbIC
miockoctH. CBOMCTBA
B3aNMHO
MEPIEHIUKYIAPHBIX
MIOCKOCTEH

68

[Tpuznak
MEPIEHIUKYJIIPHOCTU
IJIOCKOCTEM; Teopema o
IIPSIMOM IIEPECEUEHHUS] IBYX
IIJIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU
IIJIOCKOCTH

69

[IpssMoyTONBHBIM
napajuiesienumnesn; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleJenunea

70

Teopema o nuaroHau
MPSIMOYTOJIBHOTO
napajuiejenumneaa u
CIIEJICTBUE U3 HeE

71

CrepeomeTpuueckue u
MPUKIIAIHbIC 331a4H,
CBA3aHHBIEC CO B3aNMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U
TUIOCKOCTH

72

[ToBTOpEHME:
CKpELIMBAOIINECS MPSIMBIE,




napaJijiCJIbHBIC IIJIOCKOCTU B
CTaHAAPTHBIX
MHOI'OI'paHHHUKaXx

73

74

[Tapa mapannenpHbIX
IUIOCKOCTEH Ha
CKPEUIUBAIOIINXCS MPSMBIX,
paccTosTHUE MEXIY
CKpETUBAIOIIMMHUCS
MPSIMBIMH B TIPOCTHIX
CUTYaIUsIX

PaccrostHuEe OT TOYKH 1O

INUIOCKOCTH, PACCTOSAHUC OT
HpﬂMOﬁ J0 IINIOCKOCTH

75

Beruucnenue paccrosHun
MEXKIy CKPEIIUBAOIIUMUCS
MPSIMBIMH C TIOMOIIBIO
NEePIEHIUKYIISPHON
IIJIOCKOCTH

76

77

Tpéxrpannsiii yrou,
HEpaBEHCTBA IS
TPEXTPAHHBIX YTJIOB.
Teopema IIudaropa,
TEOpEeMbI KOCUHYCOB U
CHHYCOB JJIsl TPEXTPAHHOTO
yria

DneMeHTHI chepuyecKoit
T€OMETPHH: Fe0Ie3NUECKUe
JIMHUM Ha 3emiie

78

Kontponbnas padota "Yribl




U paccTOsIHUS"

CucreMaTu3anus 3HaHuH

79 "MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80 [Tupamuna. Buasl nupamu.
[IpaBuibHasg nupamuaa
[Ipusma. IIpsamas u

81 HaKJIOHHAs ITPU3MBI.
[IpaBusibHas npu3Ma
[IpssmMoit napayenenunen,

82 MPSIMOYTOJIBHBIN
napaJiesienurnes, Kyo

83 BbImykiiple MHOTOTpaHHUKH.
Teopema Ditnepa
BbInmykiibie MHOTOTpaHHUKH.
Teopema Oitnepa.

84 IIpaBuibHbIE U
MOJTYTIPABUIIbHBIE
MHOTOTPaHHUKH

85 KonrtponbHas pabora
"MHororpanHuku"

86 [TonsTue BexkTOpa Ha
TUTOCKOCTH M B IPOCTPAHCTBE

87 CymMma BEKTOpOB

88 Pa3zHOCTE BEKTOpOB

89 [IpaBuiio napamnenenunena

90 YMHOXKEHHEe BEKTOpa Ha

YHUCII0




Pasnosxenune BekTopa 1o
0a3ucy TpEX BEKTOPOB, HE

91 N 1
JIEXKAILUX B OJHOU
IUIOCKOCTHA

92 CkansipHOE TIpOU3BEICHUE 1

93 Beruncienue yria Mexy 1
BEKTOPAMH B IIPOCTPAHCTBE
IIpocreiimue 3amauu ¢

94 P A 1
BEKTOPaMH
IIpocreimmue 3agadu ¢

95 P A 1
BeKTOpaMI/I
IIpocreiimme 3amauu ¢

96 P A 1
BEKTOpPaMH
IIpocreimue 3agadu ¢

97 P A 1
BEKTOPaMH
O06001IeHne 1

98 m 5 1
cucreMarui3anuvs 3HaHUU
O0600111eH1E U

99 m 5 1
CHUCTEMATHU3ALUS 3HAHUI
HToroBas KkoHTpOJIbHAS

100 P 1
pabota
HToroBas KkoHTpOJIbHAS

101 P 1
paborta
O0600111eHE U

102 - 5 1
CHUCTEMATHU3ALU 3HAHUN

OBIIEE KOJIMYECTBO YACOB 102

[10 ITIPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nem/m | Tema ypoka Kourpoabnbie IIpakruueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1 509
Ha IUIOCKOCTH U B IPOCTpaHCTBE" '
5 [ToBTOpenue temsl "CkaiispHoe 1 3.09
MPOU3BEICHUE BEKTOPOB" '
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1 3.09
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE" '
4 [ToBTrOpenue Temsl "YpaBHEHUE TPSIMOI, 1 9.09
MPOXOJISIICH Yepe3 ABE TOUKH" '
5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1 10.09
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax '
6 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, 1 10.09
ypaBHEHHE IIOCKOCTH B OTpe3Kax '
7 BekropHoe nmpousBeneHue 1 16.09
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1 17.09
MIPOrpaMMUpPOBaHHE '
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 17.09
MIPOrpaMMUpPOBaHHE '
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1 23.09
MEXIy MPSIMBIMH B MHOTOTPaHHUKAX '
11 AHaJIMTUYECKHE METOBI pacuéra yriia 1 24.09
MEX/y TJIOCKOCTSIMH B MHOTOTpaHHUKaX '
12 dopmysa pacCTOSHUS OT TOUKH J10 1 24.09




INIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTossHui OT TOUKHU J10

13 30.09
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10 110
IUIOCKOCTH B NIPaBUJIHON IMpaMuJie '
KonrponsHas pabora "AHanutuueckas

15 | 1.10
reoMeTpHs

16 CeueHust MHOIOI'paHHUKOB: CTaHIAPTHbBIE 210
MHOTOTPaHHHKH '

17 CedeHust MHOIOI'PaHHUKOB: METOJI CJIEZIOB 8.10
CedeHust MHOTOTPaHHHUKOB: CTaHIAPTHBIE

18 MJIOCKOCTH, ICPECCUCHUS IIPSIMBIX U 8.10
IIJIOCKOCTEN
[TapannenbHble IpsSMbIE U TNIOCKOCTH:

19 14.10
napajuleIbHbIE CEYECHUS
[TapannenbHble TpsSMbIE U TNIOCKOCTH:

20 - . 15.10
pacuér OTHOILIEHUI
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTIIBI MEKIY CKPEITUBAIOIINMHUCS 15.10
TPSIMBIMH
[leprienAuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJapPTHBIE Maphbl

22 P - 21.10
MEePIEHIUKYIISPHBIX TUIOCKOCTEH 1
MPSIMBIX, CAMMETPUH MHOTOTPAaHHUKOB
[leprienaAuKyNApHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX 22.10
MEePIIeHIUKYIIIpax

24 IlepnieHIuKynsApHBIE IPSIMBIE U 22.10




IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

5.11

5.11

11.11

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

12.11

29

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

12.11

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

18.11

19.11

32

3amaun 00 yaABOCHUU Ky0Oa, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

19.11

33

34

CrepeoMeTpHuyecKue 3a7jauu, CBI3aHHBIE C

00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C

25.11

26.11




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napaJiesnenumnena

35 O0BEM npsAMOit TIPU3MBI 26.11

36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C 512
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI '

37 [TpuknaaHblie 3aa9u, CBI3aHHBIE C 312
00BEMOM MPSIMOI TPU3MBI '
Beruuciienne 00EMOB Tell C TOMOIIBIO

38 ornpenenéHHoro uaTerpana. O0bpEm 3.12
HAaKJIOHHOH IIPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uurerpana. Oobém 9.12
UPaMUIbI

40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE 10.1
00BEMOB MUPAMUJL C OOIIUM YTIIOM '

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE 10.12
00BbEMOB TIHPAMUJI C OOLIUM YTIIOM '

42 CrepeoMeTpuyecKre 3aJjauu, CBI3aHHbIE C 16.1
00bEMaMU HaKJIOHHOW MPU3MBbI '

43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C 1712
00bEMaMU MUPaMU/IbI '
[Mpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN 17.1
TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI 2312
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI '
[Tpumenenue o0bEMOB. Brruncienue

46 24.12

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 | 24.12
MHOTOTpaHHHUKA
Hunuuapudeckasi MOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
MapaieIbHOM IJIOCKOCTH OCHOBAHUSA

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3a1auu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN WINHpPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
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