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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, YMEHHE BBIJBUTATb U OMNPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEW OOydYaloOmUXCsl MpH
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
cenM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(eCcCCHOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCSI:

pacimpeHue MpeACcTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTypHI U
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3M 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 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUThH
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1ay;

dbopMUpOBaHrE YMEHUs paclio3HaBaTh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHUKH M Tella BpalIeHHs, KOHCTPYHPOBATh TE€OMETPUUYECKUE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHUECKUX TEOpHi, (OpMHUpOBaHUE MOHMMAHHUS POJU AKCUOMATHKH TIpU
IIPOBEJICHUHN PACCYKICHUN;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAMH JI0Ka3aTEIbCTB M aJITOPUTMOB
pellieHusl, YMEHUSI HX MPUMEHSTh, MPOBOJIUTH IOKA3aTENIbHbIE PACCYKICHUS B
XOJI€ PeUICHHs CTEPEOMETPUUECKUX 3a71a4 U 3a7a4 C MPAKTHUECKUM CO/IepKaHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOnINXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKIX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalibHBIX XKU3HEHHBIX CUTYalUSX U MPU U3YUYECHHUH JPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMHU JIUHUSMU yueOHOTO Kypca «['eomerpusi» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIiIyOJIEHHOM YpOBHE OOy4YeHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacupenensercs He  TOJBKO IO
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padouyeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb ~ HEOJHOKpPAaTHO. OTO MO3BOJISIET OpPraHU30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMaTUKU C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IIOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble W CKpellMBaromuecss npsmble. [Ipu3Haku CKpemuMBaroOmuXcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
buryp B mapaysiesibHOW MPOEKIUU. YTIbl C COHANPABIECHHBIMU CTOPOHAMHM, YTOJI
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleienure],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: MEPIEHINKYIISIPHBIE MPSMbBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W TMEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYriael B MPOCTPAHCTBE: Yroa MEXAY IMPSAMOM M IUIOCKOCTBIO, JIBYT'PAHHBIN
YIOJI, JINHEWHBIN yTOJI IBYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiiCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yriua. CBoHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yrua. TeopeMbl KOCHHYCOB W 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.
Kparyaiime nyTM Ha TNOBEPXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema I[ludaropa. Ilupamupa: nN-yronbHas mnHupamuja,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
MpaBWIbHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpAHHUKH: IpaBUJIbHAS TMpU3Ma U



MpaBWIbHAs MHPaMHUIA, TPAaBUIbHASA TPEYTrOJbHAS NUpPaMUlla U IPaBUIIbHBIN
TeTpa’ap, KyO0. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTH MPSIMOM TMPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

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

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAINPABIECHHBIE M IMPOTUBOIOJIOXKHO
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 BEKTOPBI. lIpu3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOPAMHATAMH TOYEK. YTOJN MeEkKIy BekTopamu. CKalspHOE MPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsATHA: UUIMHIPUYECKAsT MOBEPXHOCTb, KOHUYECKAs MOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
MUJINHAP, KOHYC, YCeUYEHHBIM KOHYC, cdepa, map. BzaummHOoe pacmomoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuiesnenunena v ciaeActBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWIMHJIpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1MapoBOTO
CEerMEHTa.

KoMmOuHanuu Ten BpamieHus U MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHsTHE MHOrOrpaHHHKa,



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

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnomoOus, romorteTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U MIPOXOJAIIME Yepe3 BEPIIMHY), CEYEHUS 11apa, METOAbI IOCTPOCHUS
CEYEHUI: METOJ| CIEA0B, METOJ BHYTPEHHEIO NMPOEKTUPOBAHUSA, METOJ IIEpEHOCA
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsMoyronpHas
cucreMma KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. Paznoxkenue Bektopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPH PEHICHUH TIE€OMETPUUYECKHUX
3a1ad.

J{BMKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. J[BUKEHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUH: TapauIelbHBIA IEPEHOC,
LEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE 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 (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
NpoIeAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTrUX HaAyKaxX, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, pEryispHas (Gu3NYecKass aKTUBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TpPOoPECCHOHATBHON  NESTENBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1ad MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIbl, OCO3HaHUE II100aIbHOTO XapaKTepa IKOJOTUUECKUX MPo0JIeM, OpUeHTAIUS
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 COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJCTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble ornueckue aeiicTBU:

BBISIBJISAITH M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEYUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYU;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBO/IBI;

BBEIOMpATh CMOCcO0 pemeHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue JeHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIBHO CINIAHUPOBAHHBIA SKCTICPUMEHT, UCCIIEIOBAHHE
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 IIPOIIECCa, a TaKXKE BBIIBUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH JAehUIINTHI HHPOPMAIIUA, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIPOC U JJIsI pEIICHUS 3a/1a4;

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

CTPYKTYPHPOBAaTh MH(POPMAILIUIO, TPEICTABIATh €€ B Pa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTEIIHHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYX ACHHUS B COOTBETCTBHH C YCIOBHUSIMU U
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSCHCHHSA ITIO XO,[[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4du, BBICKA3bIBaTh HWJACHU, HAIICJIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/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
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
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,
HaWJICHHBIX 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
BUIbI pabOT, JAOTOBapuBaThCs, OOCYXKIAaTh TMPOIECC M Pe3ysbTaT padoThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH 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 koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MAaTEMATUYECKUX PACCYKICHUIM;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX IPH PEILICHUU
F€OMETPUYECKHX 3a]1a4;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSAMH, CBSI3aHHBIMU C yIJlamMud B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOU H
IUIOCKOCTBIO;

e CBOOOJHO ONEpPUPOBATH NOHATHUSAMH, CBA3AHHBIMU C MHOTOTPaHHUKaMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuja, NpsSMOYToJIbHBIN MapasuieNenumnes, Kyo);

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

e CBOOOAHO ONEPUPOBATH TOHATUSIMH, CBS3AHHBIMH C  CEUYCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINOJHATH napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
NpOEKTHpOBaHUE (UTYp Ha IJIOCKOCTh, BBIMOJHATH M300pakeHus QUryp
HAa TIOCKOCTH;

e CTPOWTH CEUYCHHS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOTHITH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBUHCIATH TUIOMIAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Tpu3Ma,
MUpaMu/ia), FEOMETPUIECKHUX TeJl C TPUMEHEHUEM (HOPMYIT;

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

e CBOOOIHO OMEpPUPOBATH MOHSITHIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HaXOXKJECHUE TCOMETPUUYCCKUX BEIUYMH, TPUMCHSIS W3BECTHBIC METO/IbI
IIpU PEIICHNH MaTeMaTHYECKHX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CII0)KHOCTH,

e TMPUMEHATH TMPOCTEUININE MPOTPAMMHBIE CPEACTBA M  DJICKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1aY;

e WU3BIEKAaTh, MPEOOpPa3OBHIBATH W HMHTEPIPETUPOBATH HH(MOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

e TMPUMEHATH TIOJYYCHHBIC 3HAHUSA HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh M3yYCHHBIC MOHSTHUS B
npolecce TOWCKAa PpeHIeHHs] MaTeMaTH4eckKd  CcQopMyIMpOBaHHON
npo0OJieMbl, MOJEIMPOBATh pEANbHBIE CUTyallud Ha S3BIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJENHU C MCIOJB30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, pemiarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAX0XJICHUEM T€OMETPHUECKUX BEINYMH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K kony 11 kiacca o0yyaronuiicss 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,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

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
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYI0 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 IJIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUNA OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,
CBOOOJTHO OMEPUPOBATH TIOHITHSIMHU, CBSI3aHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paX€HUST MHOTOTPAaHHUKOB W TEJ BpaIlCHUS IIPH
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
OCHOBAHMIO M MPOXOJSIINE YepEe3 BEPIINHY), CEUEHUS Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUW: METOJl CJIeIOB, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIIIEeH MI0CKOCTH;



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 CUTYallUU, IPUMEHSITh U3YUYCHHBIE
IIOHATHUSI, TEOPEMBI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaThyecku  C(HOPMYJTUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKUE 3aJlayd, CBSA3aHHBIE 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 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpaHHUKH 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011eHNE U CUCTEMATH3AIHS 5 5
3HaHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
5 [ToBTOpEHwUE, 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
7 [ToBTOpEHME, 0606meHPUIe " 17 5
CUCTEMAaTH3aI¥sl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoaphbie  Ipakruieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 [Ipenmet crepeomeTpun. OCHOBHBIE 1
MIpaBWJIa U300PAKCHHS TIIOCKOCTH.
5 [TonsTHS cTepeoMeTpHr: TOUKa, psmas, 1
IJIOCKOCTh, MPOCTPAHCTBO.
[TonsTHs: Mepecekarourecs MI0CKOCTH,
3 nepeceKarommecs npsimasi ¥ miIocKoCTh; 1
MIOJIYTIPOCTPAHCTBO
[TonsTHs: nepecekarouecs MIOCKOCTH,
4 MepeceKaroIIrecs npsiMasi ¥ II0CKOCTb; 1
MOJIYTIPOCTPAHCTBO
5 MHororpaHHUKH, H300pakeHne 1
MPOCTEHIIINX TPOCTPAHCTBEHHBIX QUTYP.
5 MHororpaHHuKH, U300pakeHue 1
MPOCTEHIIINX MPOCTPAHCTBEHHBIX QUTYP.
7 AKCHOMBI CTEPEOMETPUH 1
3 HekoTopsle cnencTBus U3 akCuoM 1
CTEpPEOMETPUH
9 Pemenue 3anay «AKCHOMBI CTEPEOMETPUH, 1
CIIEJICTBUS U3 aKCHOM CTEPEOMETPUM.
10 N300pakenue ceueHuil Kydoa U IpU3MBI.
11 N300paxeHune ceyeHU mupamMmuibl. 1




N300pakeHne ceueHni mupaMuabl, Kyoa u

12
MIPU3MBI.

13 N300pakeHne ceueHnit mupaMuabl, Kyoa u
MIPU3MBI.

14 Merton cnesoB i TOCTPOSHUS CeUSHUI

15 Meroa cnesoB AJisi MOCTPOCHUS CEUEHUH.

16 Pemrenue 3a1au Ha mOCTpOEHUE CEUCHUI

17 [TocTpoenue ceueHuii B kyde 1o Tpém
TOYKaM Ha pEéOpax.

18 [Toctpoenue ceuenuii B mupamuie mo Tpém
TOYKaM Ha pEéOpax.

19 [Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToYKaM Ha pEopax.

20 [TocTpoenue ceveHuii B mupamuie, Kyoe
1o TpéM TOYKaM Ha pEOpax.

21 [ToBTOpenue mnanumerpuu: [lonodue
TPEYTOJIHHUKOB

99 [ToBTOpenue mnanumetpuu: Teopema
Menenas.

93 KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24 [TapannensHble U CKPEIIUBAIOIINAECS
MpsIMBIC.

25 Teopema o0 mapamnenbHBIX MPSIMBIX

26 [MapannensHOCTB TpeX MpsiMbIX. Teopema o
CKPEIIHUBAIOIINXCS TPSMBIX

27 [TapannenpsHOE NPOEKTUPOBAHUE.




[MenTpanbsHas npoekuus. Yroiui ¢

28 COHAITPaBJICHHBIMH CTOPOHAMH. YTOJI
MEXIY IPSIMbIMU

29 Pemenwue 3amay mo teme «PacrnonoxxeHue
MPSIMBIX B TIPOCTPAHCTBE

30 [TapaniensHOCTb MPSMOM U TNIOCKOCTH B
MIPOCTPAHCTBE.

31 Pemenue 3agau no reme «llapamienbHoCTh
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE»
[TocTpoeHne ceueHus, MPOXOASIIETO Yepes3

32 JAHHYIO MIPSIMYIO Ha YEpTEeXKE U
MapaJIEbHOIO IPYTrOM MPSIMOA.
[TapannensHas IpOeKLKs, IPUMEHEHUE

33 JUIS IOCTPOEHUSI CEUEHM KyOa 1
napauienenumnena. CeoncTaa
napajuieJienune1a u Ipu3Mbl

34 [TapannensHbie muockoctu. [IpusHaku
MapaiebHOCTH JBYX TUIOCKOCTEH

35 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH

36 CaoiicTBa apauIeIbHBIX TUIOCKOCTEH

37 Pemenue 3anau no teme «llapannensHbie
MJIOCKOCTH

38 [ToBTopenue: Teopema [Mudaropa na
TUTOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

40 CaoiicTBa Ky0a U IPSIMOYTOJIEHOTO

Iapajiiejacnuicaa




Brruncnenue UIMH OTPE3KOB B KyOe U

H IPSIMOYTOJIbHOM IMapaJulesIenuIesie

42 [lepneHIUKyYIAPHOCTD NPSIMOM U
TUIOCKOCTH

43 [Ipu3HaK neprneHauKyIsIpHOCTH NPSIMON U
IJIOCKOCTH

44 TeopeMa o npsIMOi, IEPIEHIUKYIISIPHON K
IJIOCKOCTH

45 [TnockocTH 1 ePIEeHANKYIISIPHBIE UM
IpsiIMbIe B MHOTOTpaHHHUKaX

46 [TnockocT U NepreHANKYIIpHbIE UM
IpsIMble B MHOIOI'paHHHUKaX

47 [lepneHuKyIsp U HAKJIOHHAS.

48 [lepnieHuKyNsAp U HAKIOHHAS.

49 Teopema 0 TpEX nepneHANKyIIpax
(npsimast u oOpaTHas)

50 Teopema o TpEX nepHeHANKYIApax
(npsiMast u oOpatHas)

51 VYTos MEXy CKPEeLIMBAOIIUMUCS
MPSIMBIMU
[Tonck neprneHANKYISIPHBIX MPSIMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpTroroHanbHOE MPOESKTUPOBAHNE
ITocTpoenue ceueHuit kyoa, IpU3MBI,

54 MPAaBUIBLHON MUPAMHUJIBI C TOMOIIBIO
OpPTOrOHAJILHOW MPOEKIMU

55 [Toctpoenue ceuenunii kyoa, MpU3MBlI,




[IPaBWJIbHON NMUPAaMUbI C IIOMOILBIO
OpPTOTOHAJILHOMN MPOEKIINH

56

57

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.

[Ipu3Hak neprneHIuKyIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

58

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 IIOCKOCTH

59

60

61

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH O IJIOCKOCTH

CrocoObl OMYCTUTh MEePIEHANKYISPHI:
CUMMETpPHUS, CABUT TOYKHU IO
napasieIbHON MPAMO

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHUE PACCTOSIHUM

62

63

64

65

Kontposnbnas padota "B3zanmuoe
pacIoOKEHNE MPSIMBIX U TIIOCKOCTEN B
npocrpaHcrae”

IloBTOpEHME: Yyron Mexay NpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘{CCKI/IC MCTOABbI BEIYUCICHUA
yriia MCXKAy NpsIMbIMHA B MHOT'OT'PAHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX




yIJI0B ABYIPAaHHOIO yria

[Tepnienaukymnsipubie miockoctu. CBOMCTBA

o7 B3aMMHO IIEPIICHAUKYJISIPHBIX IJIOCKOCTEN

68 [Ipu3Hak nepneHuKyJISpHOCTH
IJIOCKOCTEM.

69 [IpssMOYTONBHBIN Mapasuienenumnesn; Kyo.

70 Teopema o nuaroHanu NpsAMOYrojabHOTO
napajuleJIenUIe a U CICICTBUE U3 HEE

71 Pemrenne 3amau o reme «B3anmuoe
Pacro0KEeHUe NPSMOHN U IIIOCKOCTH»

79 IToBTOpEHME: CKpemMBarOIINECs MIPSIMBIE,
IapajuleIbHbIE IUNIOCKOCTH
[Tapa napaiesbHbIX IUIOCKOCTEN Ha

73 CKPEILMBAIOIINXCS NPSAMBIX, PACCTOSIHUE
MEX/1y CKPELMBAIOLIUMUCS IPIMbIMU

74 PaccrosiHMe OT TOYKH 10 INIOCKOCTH,
paccTostHue OT NMPSMOU 10 MIIOCKOCTH

75 Beruncnenue pacctosHUA MEXKIY
CKPEILMBAIOIUMUCS TPSIMBIMU
TpEXrpaHHblii yroi, HEpaBeHCTBa IS

76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTIO yIJia

77 DneMeHTHl cpepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78 Kontponbras padota "Yribl u
paccrosiHus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK




U €70 DIIEMEHTHI"

[Tupamuna. Buasl nupamua. [lpaBunsnas

80 1
pamMuia

81 [Tpusma. IIpsimast u HAKJIOHHASI TPU3MBI. 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Bprlnykiibie MHOTOTpaHHUKH. 1

84 Teopema Ditnepa.

85 Kontposbnas padota "MHoOrorpaHHuky" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3znocTs BekTOpOB 1

89 [TpaBwiio mapamienenumena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIUX B OJTHOM 1
IJIOCKOCTH

92 CkassipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu

95 IIpocreiimue 3a1aum ¢ BEKTOpaMH

9 Pemenue 3amaq mo reme «CkansipHOE 1
MIPOU3BEICHUE BEKTOPOBY

97 Pemenue 3amayd mo reme «CransipHOE 1




IMPOU3BCACHUC BCKTOPOB»

98 O06001eHre u cucTeMaTr3aIs 3HaHUHA 1
99 O06o01IeHre U cCTeMaTU3alus 3HAHUN 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HroroBas koHTpobHas paboTa 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBILEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nem/m | Tema ypoka Konrpoabnbsie IIpakruueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTopenue Tembl "KoopanHaTel BeKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TUIOCKOCTH B OTPe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekxTtopHoe npousBenenue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHKE
10 AHanuTHueckue METobl pacuéra yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKHE METOBI pacuéra yriia 1
MEX/1y MJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




INIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOIPaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYECHUS

20 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




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, CooopakxeHust Moa00us
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
IO IeH, COOOPaKEHHSI TIOI00MS

28

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

29

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

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napajuiesienuneaa
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpuyecKre 3a7jauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIPSIMON TPU3MBI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Brruncnenme 06bEMOB Tel ¢ TOMOIIbIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
39 onpeaenéHHoro uurerpana. Oobém
MTUPAMHU/IBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUECKUE 3a7jaul, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOM
TIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

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

50 Konunyeckast noBepXxHOCTb, 00pa3yroriue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa IIOCKOCTBIO,
NapajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKkue 3aaun Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN WINHpPA, KOHYCa
CrepeoMeTpuuecKkue 3aaun Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOECHUEM CEYEHUI HUIUHAPA, KOHyCa

57 [Ipuknansble 3a1a4u, 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,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OT'PpaHHUKOB

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena U MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

IImomaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

O0BEM 11apa U MIapoOBOTO CEKTOPA.
Teopema 00 00bEMe mrapa. [Tnomans
cdepol. CTepeomeTprudecKue 3a1auu,
CBsI3aHHBIE C BEIUHCIIEHUEM 00HEMOB
apa, mapoBOTr0 CETMEHTA U MapOBOTO
CeKTOpa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU ITOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl niBukeHnil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas padota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"TTapannenbHOCTh IPSAMBIX M IUIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matoniee nopropenue 11 nonsruii u
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaamu MOBEPXHOCTH U O0OBEMBI
KpyrJbix Ten"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

Wrorosas koHTpoJIbHAs paboTa

95

96

[ToBTOpEeHuEe, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pPOJIb B PA3BUTUH
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






