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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOpMUpyeMOE€  IpU  HU3YyYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, yMEHHE BBIABUTATb U ONPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl TIPU 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 OOy4alommxcs mpu
U3y4YE€HUU T€OMETPUH, KaK COCTaBJISAIOUIEH mpeaMeTHoll oOnactu «Marematuka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(HecCHOHATBEHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MaTEMaTUKH.

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

pacimpeHe MpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYphI U
¢dbopMupOBaHKE OCO3HAHUS B3aMMOCBS3H TEOMETPUH C OKPYKAIOIINM MHPOM;

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

dopMupoBaHHEe  yYMEHHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATHUSAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pelICHU 3a/1aY;

dbopMHpOBaHHE YMEHHUs paclio3HaBaTh HAa YEPTEkKaxX, MOJCIAX U B peaJbHOM
MHUpE MHOTOTPAaHHUKH M Tella BpalIeHHs, KOHCTPYHPOBATh TE€OMETPUUYECKUE
MOJIENH;

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

dbopMUpOBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJrOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a71a4 U 3a7a4 C MPAKTUUYECKUM COACPKAHUEM,
(GopMUpOBaHHE TMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



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

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

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSABICHUS 3aBUCUMOCTEd U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBusroTcs: «lIpsMble ©W TIOCKOCTM B MPOCTPAHCTBEY,
«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 OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KaTeIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
pOrpamMMbl, pacHpeleEHHbIM MO0 TojgaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMH MOHATHUSIMHU U HaBbIKAMU MOCIIE0BATEIBHO U MOCTYIATENBHO, 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 Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

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

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied npodeccuu, 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 kimacce — 102
yaca (3 4aca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

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

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

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

MHororpaHHuKHu

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



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o MpaBUIBHBIX 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 TMMOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHOM MNUpaMUbI,
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, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXCHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. TeopemMa O pas3loKEHWHM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KUIACC

Tesia Bpamenus

[TonsiTust: 1MIMHApPUYECKass TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, oOOpasyromue noBepxHocTel. Tema BpaleHus:
UMJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
niapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CErMEHTA.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c



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

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

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIllCHUS: CEUCHUS LIJIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCA
CEKYIIEH TIIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

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

J{BUKeHUSsI B IPOCTPAHCTBE

JIBwkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMKCHUH: TapajuIebHBIA IEPEHOC,
[EHTpaJibHasl CUMMETpPUs, 3€pKajbHas CUMMETpPHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonoodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJTYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

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

2) naTpUOTHYECKOE BOCIIUTAHME:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

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

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUAs ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HaHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBLHOMN AEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanu30BbIBATh COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



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

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

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

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOW  TMPAaKTUKH, IIOHUMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISAITh IMPOCKTHYIO M HCCIEA0BATEIBCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

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

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

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

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTUKH, JCHYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

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

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

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTEeMaTHYECKOTO 0ObEKTa, SBJICHHUS, IIpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I 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(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJEKHOCTh uHdopMaIuu o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

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

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

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Y4€TOM 3ajaad
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
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 PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOHM 3a4a4H;

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

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

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCyXaeHusi, 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 xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PEIICHUU
reOMETPUYECKHX 3a/1ay;

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

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEXKAY NPSIMOMl U
IJIOCKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, 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 TIOCKOCTH, BBITIOJHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTHh CEUYCHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIaMH, BBITIOJIHSITH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

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

e BBINOJHATH ICUCTBUS HAJ BEKTOPAMU;

e pemarh 3aJaud Ha JIOKA3aTeIbCTBO MAaTEeMaTHYECKUX OTHOIICHUUA U
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIC METOJIbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

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

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HAa TPAKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIC CUTYaIllMH, MPUMEHATh H3yUYCHHBIC MOHSATHS B
mpolecce IMOMCKA  pelieHUuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN U TEOpeM, ammapara aareOpbl, pemarh MPaKTUYECKUEe 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 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU, CBA3AHHBIMU 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 TIOJIYYESHHUS TeJl BpaIlICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
Tr€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU, CBA3aHHBIMH C KOMOHWHAIIMSIMU 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 (DUTYpPHI, BBIMOJHATH (BBIHOCHBIE) TIJIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (QUTrypax, TMpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
periaTh TeOMETPHYCCKHE 3a1a9i Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXCHUS MHOTOTPAHHUKOB W TEJ BpalleHUS IpHU
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapaysienTbHO U MEPHEHIUKYISIPHO OCH), CEUEHUsI KOHYyca (MmapaljieibHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

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

pelarh 3aJadyd Ha JI0Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
IIOHATHUSI, TEOPEMBI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaTh4ecku  CHOPMYJTUPOBAHHOW  TPOOJIEMBI,  MOJIEIUPOBATH
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 MpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMmsblI Bcero Kontponeivie  Ipaktireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI

1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1

MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3

IIPOCTPAHCTBE
4 HepneH)mIEynapHOCTL MPSIMBIX U o5

IUIOCKOCTEH B IPOCTPAHCTBE
5 Vel U paccTosTHUS 16

MHororpanHuku 7

BekTops! B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5

3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (uitepp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

1 AHanuTH4eckasi reoMeTpus 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 1

CUCTeMAaTH3aIvsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1

KPYTJbIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEeHUE, 06001IEHNE 1 17 5

cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

KoauuecTBO yacon DJIeKTPOHHbIE
Ne Hara uudposbie
i Tema ypoka Beero Kontpoanubie  IIpakTuyeckue W3yuenmsi  00pazoBaTebHbIE
padoThI padoThI pecypes
OcHOBHBIE TpaBWiIa HM300paXKEHHUS  HA
1 PUCYHKE TUIOCKOCTH, MapaieIbHbIX MPSIMBIX 1 0 0
(OTpe3KOB), cepeIMHBI OTPE3Ka
[TonsTHst crepeoMeTpHH: TOYKA, MpsIMas,
IUIOCKOCTh,  MPOCTpPaHCTBO.  OCHOBHBIE
2 mpaBwia  HM300paKEHUST  HAa  PUCYHKE 1 0 0
TUIOCKOCTH, napaIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[lonaTusi:  mepecekarommecss  IUIOCKOCTH,
3 MepeceKaroIecss MmpsMas H  TUIOCKOCT; 1 0 0
MOJIYTIPOCTPAHCTBO
[lonaTusi:  mepecekarommecss  IUIOCKOCTH,
4 MepeceKaroImecss MmpsMas H  TUIOCKOCT; 1 0 0
MOJTYTTPOCTPAHCTBO
MHororpaHHHKH, H300paskeHHEe TPOCTEHIIINX
5 MIPOCTPAHCTBEHHBIX duryp, 1 0 0
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHHKH, H300paskeHNEe IPOCTEHIIINX
6 IIPOCTPAHCTBEHHBIX dburyp, 1 0 0
HECYIIECTBYIOINUX 00HEKTOB
; AKCHOMBI ~ CTEPEOMETPHH H  TIEpPBBIC 1 0 0

CICACTBUA N3 HUX




AKCHOMBI ~ CTEpEOMETpPUM U IIEPBbIE
CJIEICTBHS U3 HUX

AKCHOMBI ~ CTEPEOMETPHM U TIEPBBIC
cieactBuss u3 HuX. CrocoObl 3amaHus
NpAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N3o0pakeHue cedyeHWid NmMupaMuibl, Kyda u
MIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.
N300paxkeHne mepeceyeHusl IOTYYCHHBIX
IJIOCKOCTeN. PackpammBaHue IOCTPOEHHBIX
CCUCHHI Pa3HBIMH [BETAMH

11

N300pakeHne cedyeHUil mupamuiabl, Kyda H
MIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 ux peopa.
N300paxkeHne mepeceueHusl IOTYYCHHBIX
IJIOCKOCTeN. PackpammBaHue NMOCTPOEHHBIX
CEUYeHUM Pa3HbIMH IBETaAMU

12

N300pakeHne cedyeHUil mupaMuabl, Kyda H
MIPHU3MBI, KOTOPBIE IPOXOJIAT Yepe3 ux peopa.
N3o0paxkenue mepeceueHuss TMOTyYEHHBIX
IJIOCKOCTeN. PackpammBaHue NOCTPOEHHBIX
CEUYeHUM Pa3HbIMHU IBETaAMU

13

N300paxenune ceyeHui! mupamuabl, Kydba u
MIPU3MBI, KOTOpPBIE MMPOXOJAT yepe3 ux peéopa.
N3o0pakenne mepecedeHuss IMOTydeHHBIX
IJI0CKOCTeM. PackpammBaHue NMOCTPOEHHBIX
CeYeHUM Pa3sHbIMH IBETAMU

14

15

Merton cnesoB AJist MOCTPOSHUS CeUEHU

Mertox cnenoB Ais MOCTPOCHHS CEUYECHUH.
CpolicTBa  mIepecedeHHil  MNpsSMbIX U




IJIOCKOCTEN

Meton cinenoB il TOCTPOCHUSI CEUYCHUU.

16 CBoiicTBa  mepeceyeHW  OPSAMBIX |
IIJIOCKOCTEN
[TocTpoeHnue cevyeHuit B mupamuje, Kyoe mo
17 TpéM TOoukamM Ha péOpax. CosmaHue
BBIHOCHBIX 4YEpTEXEH U 3alKuCh LIAroB
IIOCTPOEHHUS
[Toctpoenue ceuenuit B mupamujae, Kyoe mo
18 TpéM Toukam Ha pé6pax. Coznanue
BBIHOCHBIX UYEpTEXEH U 3alKuCh LIAroB
MIOCTPOEHUS
[Toctpoenue ceuenuit B mupamujae, Kyoe mo
19 TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEpTEXEH U 3alKuch MIAroB
IIOCTPOEHHUS
[TocTpoenue cedyenuii B mupamuje, Kyoe mo
20 TpéM ToukaM Ha péOpax. Co3naHue
BBIHOCHBIX YEpTEXEH U 3alKuch LIAroB
IIOCTPOEHHUS
[ToBropenune mmianumerpuu: Teopema o
21 MPOMOPLMOHANBHBIX ~ OoTpe3kax. [logobue
TPEYrOJIbHUKOB
[ToBTOpEHME TJTAHUMETPUU: Teopema
29 Menenas. Pacuerbl B CEUYEHHMSAX  Ha
BBIHOCHBIX uepTexkax. Mcropusi pa3BUTHA
IUTAaHUMETPUH U CTEPEOMETPUN
23 KonTponsHas pabota " AKCHOMBI




crepeomerpun. Ceuenus"

24

25

B3aumHOoe  pacmonokeHHe — NpSIMBIX B
npocrpancTBe. CKpelmMBaromuecs MpsMBbIE.
[Ipu3Haku  CKpEIMBAIOIIUXCS  MPSAMBIX.
[TapauienpHbIe IPSIMBIE B IIPOCTPAHCTBE

Teopema 0 CYyILLIECTBOBAHHUH u
€IMHCTBEHHOCTH MpPSIMOM  IapajuleIbHOU
JAHHOM IPSAMOM, IPOXOMSIIEH 4Yepe3 TOUKY
MPOCTPAHCTBA M HE JIEKAllel Ha JaHHOU
IIPSIMOM. Jlemma 0 [IEpEeCEeUYCHUU
MapaJUIEIbHBIX MPSMBIX INIOCKOCTBIO

26

27

28

29

[TapamnensHOCTh Tpex mnpsiMbiX. Teopema o
TpEX NapajuleNbHBIX NOpsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTpoBaHue. OCHOBHBIE
CBOMCTBA NapaJlJIEIbHOTO NPOEKTUPOBAHUS.
N300pakenue pasHbIX ¢buryp B
MapaJuIeIbHON MPOEKINH

LlentpanbHas IPOEKLHS. VYron c
COHAITPaBJICHHBIMU CTOPOHAMHU. YTOJI MEKIY
MPSIMBIMU

3amaun Ha J0Ka3aTeJIbCTBO U UCCICOOBAHUC,

CBSI3aHHBIE C PAacClOJIOXKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

30

[lonsATHsA: mapamwieNnbHOCTh  NPSAMOA  H
IJIOCKOCTH B mpocTtpaHcTBe.  [Ipm3Hak
MapaJUIEIbBHOCTH  NMPSIMOM M IIJIOCKOCTH.
CpolicTBa  MapaJJIeIbBHOCTH ~ IPSIMOM U
IIJIOCKOCTH




31

['eomerpuueckue 3aiauyum Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE c
MapajuIeIbHOCTBIO MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoeHnue cedeHusi, MPOXOISIIETO Uepe3
JAHHYI0 ~ TOpsAMYI0  Ha  4YepTexe U
MapajuiebHOrO JIpyrod mnpsmoil. Pacuér
OTHOLUEHUH

33

[TapannenbHasi MpoeKuusi, MPUMEHEHHUE IS
IIOCTPOEHHUS CeueHUuM Ky0a u
napajuieJenumnesa. CgoiicTBa
napauieJIenumne1a i Mpu3Mbl

34

35

36

37

38

[lapamnensubie  miockoctd.  IIpusHaku
NapajuIeIbHOCTU JBYX IUIOCKOCTEH

Teopema 0 MapajuIeIbHOCTU "
€IUHCTBEHHOCTH IUUIOCKOCTH, NPOXOASALIEN
yepe3 TOUKYy, HE IMPUHALICKALLYIO JaHHOU
IIJIOCKOCTH U CJICJICTBUSA U3 Heé

CpolicTBa NapajuIeIbHBIX IUIOCKOCTEM: O
MapaJUIEIbHOCTH MPSAMBIX IEPECEUEHUs IPU
[epeCceYCHU JIBYX rapajuleIbHbIX
IIJIOCKOCTEN TpeTben

CBoiicTBa mapajieNIbHBIX IUIOCKOCTEH: 00
OTpe3Kax napauIeIbHbIX MPSIMBIX,
3aKJIIOUYEHHBIX ~ MEXAY  NapajljielIbHBIMU
IUIOCKOCTSIMU; O TIEPECEUYEHUU TPSAMON ¢
JBYMsI MTapaJlJIeIbHBIMU MJIOCKOCTSMHU

[ToBropenue: Tteopema Iludaropa Ha
IJIOCKOCTH




IToBTOpEHuUeE: TPUTOHOMETPUS

39 IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CpoiictBa ky0a W  TPSAMOYTOJBHOTO
napajuliejienunena

41 Bbluuciienue anuH OTpEe3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajuleyIeIuIIe e
[lepneHUKyYISPHOCTD IPSIMOM U IUIOCKOCTH.

42 [Ipy3Hak nNEpHeHIUKYIAPHOCTH NPAMON H
IJIOCKOCTH
[lepneHuKyISpPHOCTD IPSMOM U IIIOCKOCTH.

43 [Ipu3Hak nNEepHEeHAMKYISAPHOCTH NPSIMOU H
IIJIOCKOCTH
Teopema 0 CYILLIECTBOBAaHUH u

44 €IUHCTBEHHOCTH  NIPSAMOM,  MOPOXOASIIEH
qepes TOYKY IIPOCTPAHCTBA u
MEPIEHIUKYISIPHON K INTIOCKOCTH

45 IImockocT ¥ NEPHEHIUKYISAPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [InockocTM W NEpPHEHIUKYISAPHBIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

47 [lepnennukynsap u HakioHHas. [locTpoeHne
MEPIEHIUKYIISIPA U3 TOYKH HA MPSMYIO

48 Ilepnenpukynsap u HakioHHas. [loctpoeHue
MEPIEHIUKYIIAPA U3 TOUKH Ha TIPSIMYIO

49 Teopema o Tpéx mepneHauKynspax (mpsmas
u oOpaTHast)

50 Teopema o Tpéx mepneHauKynspax (mpsmas

1 oOpartHas)




51

Yron Mexay CKpeUMBAOIIUMUCS PIMbIMHU

52

53

[lonck mepneHAMKYISIPHBIX  HPSAMBIX C
MIOMOIIIBIO IEPHEHAUKYIISAPHBIX IIOCKOCTEHN

OpToroHanbHOE IPOEKTUPOBAHUE

54

[Toctpoenne  cedeHuii  kyba, MPHU3MBI,
[IPAaBUJIBHOM  NHpPaMUIbl € IIOMOLIBIO
OPTOTOHAJIBHOMN MPOEKINH

55

56

57

IToctpoenne  cedeHuil kyba, MpHU3MBI,
MIPaBUJIBHOM  NHUPAaMUJBI € IIOMOUIBIO
OPTOTOHAJIBHOMN MPOEKINH

CuMMeTpHsi B IPOCTPAHCTBE OTHOCHUTEIBHO
mwiockoctd.  [lnmockoctm  cummerpuil B
MHOTOTpaHHUKAX

[Ipu3Hak nNEepHeHANKYISPHOCTH NPSIMON H
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU

58

59

60

[IpaBunbHBIE ~ MHOTIOTPaHHUKH. Pacuér
PAacCTOSTHUM OT TOYKH JO MIIOCKOCTH

IIpaBunbHBIE ~ MHOTOIPaHHUKH. Pacuér
pPacCTOSTHUM OT TOYKH 0 MIIOCKOCTH
Croco0Obl  OMYCTUTh  MNEPHEHIAUKYISPHI:
CUMMETpHS, CIBUI TOYKHM MO NapauieIbHOU
IpsAMOI

61

62

63

CaBur 1o  HemapajieJIbHOM  NPSAMOH,
N3MEHEHUE PACCTOSHUN

KonTponbHas pabota "B3aumHoe
pacrojoKeHUe MpsMBIX M IIOCKOCTEH B
npocrpaHcTee”

IloBrOpeHue: yroa Mexay NIpsSMBIMM Ha




IUIOCKOCTH, TPUTOHOMETPHUS B
IIPOM3BOJILHOM  TpPEYrojbHHUKE, Teopema
KOCHHYCOB

64

IToBTOpEHue: yroi MEXIY
CKpELIUBAIOIIMMUCS PSIMBIMU B
IIPOCTPAHCTBE

65

66

FGOMeTpI/I‘ICCKI/IC MCTOAbI BBIYMCIICHHS YIJla
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JiByrpansbii  yron. CBOWCTBO JMHEHHBIX
YTJIOB IBYTPaHHOTO yIja

67

[lepnennukynspHele 1iockoctd. CBoiicTBa
B3aMMHO IIEPIEHAUKYIISIPHBIX ITIOCKOCTEN

68

69

70

IIpu3Hak nepneHuKyJIIpHOCTH IIOCKOCTEM;
TeopemMa O IpPSIMOM IIepecedeHHs JIBYX
IJIOCKOCTEN  NMEPHNEHIUKYISIPHBIX  TPEThEH
IIJIOCKOCTH

[IpsimoyronpHbI  mapamienenunen; Kyo;
U3MEPEHMs, CBOMCTBA  IPSAMOYIOJIBHOIO
napajuieJIienuneaa

TeopeMa 0 JHUaroHajid IMpAaMOYTOJIbBHOT'O
napajijieacnuiica U CJICACTBUC U3 Hee

71

CrepeoMeTpriecKre W MPUKIIAIHbIEC 3aa4yH,
CBSI3aHHBIE CO B3aMMHBIM PACHOJIOKEHUEM
MPSAMBIX U IUIOCKOCTH

72

73

[ToBTOpEeHME: CKpENMBAIOIINECS TIPSIMBIE,
napajuieJbHbIe TUIOCKOCTH B CTaHJIAPTHBIX
MHOTOTPaHHUKAX

Hapa nmapaJisiCJIbHBIX ILIOCKOCTEH Ha




CKpCHIMBAIOIIUXCA IpsAMBIX, pacCcTodaHuC
MCXKAY CKPCIIHUBAOMMUMHUCA IIPSAMBIMU B
IMPOCTBIX CUTYalUAX

Paccrosaue oT TOYKH J0  IINIOCKOCTH,

“ paccTosiHue OT NPSAMOM 10 IIIOCKOCTH
Brruucnenue paccTosiHui MEXY

75 CKPEIIMBAOIIAMHUCSA NPSIMBIMU C MOMOIIBIO
MEPIEHIUKYIISIPHOM MJIOCKOCTU
Tpéxrpannslii  yros, HepaBeHCTBa  AJIA

76 TpexrpaHHbix yriioB. Teopema Ilucdaropa,
TEOpPEMbl KOCMHYCOB M  CHHYCOB  JUIS
TPEXTPAHHOTO yIia

77 OneMeHThI cepuueckoi TEOMETPHH:
reoJIe3NYECKUE JIMHUU Ha 3emile

78 KonTpomnbHas padota "Yrisl u paccrosHus"

79 Cucrematuzanus 3HaHuid "MHOrorpaHHuK U
€ro 2JIeMEHTHI"

80 IImpamnpa. Buael nupamun. IlpaBunbpHas
nupamua

81 IIpusma. Ilpssmass W HAaKJIOHHAs TPU3MBL.
[IpaBunbpHas npusma

82 [IpssMoli mapasuienenuIen, MNpsMOYTrOJIbHBIN
napaiesnenunes, Kyo

83 Bommyksible  MHororpaHHuku. — Teopema
Ditnepa
Bemmyksible  MHororpaHHuku. — Teopema

84 Oiinepa. IlpaBuibHBIE W TOJYNpaBUIbHBIE

MHOTI'OIrpaHHUKHA




85 KonrponsHas pabora "MHoOrorpaHHUKH" 1 1 0
86 [lonsaTne BekTOpa Ha IUIOCKOCTH U B 1 0 0
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1 0 0
88 Pa3znocTh BekTOpOB 1 0 0
89 [TpaBusno mapamnenenurnena 1 0 0
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 0 0
o1 Pasznoxxenne BekTOpa 1O Eiamcy TpEx 1 0 0
BEKTOPOB, HE JISKAIIUX B OHOH IJIOCKOCTH
92 CkansipHoe pou3BeACHNE 1 0 0
93 Bbruuciienne yria Mexay BEKTOpaMH B 1 0 0
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 0 0
95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 0 0
96 IIpocreimue 3a1auu ¢ BEKTOPaMH 1 0 0
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 0 0
98 O06o00611eHre U cucTeMaTu3alys 3HaHU! 1 0 0
99 O06o0mieHne M cucTeMaTu3aIys 3HaHUH 1 0 0
100 HToroBast KOHTpOJIbHASA paboTa 1 1 0
101 HroroBast KOHTpOJIbHAS paboTa 1 1 0
102 O000111eHIE U CUCTEMATH3AIU 3HAHUI 1 1 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 0




11 KITACC

Koan4yecTBO 4acoB DJIeKTpPOHHbIE
Hara nudposbie
Ne /it Tema ypoka KonTpoabHbIe IIpakTu4eckune
Bcero u3y4eHusi  o0paszoBaTe/bHbIE
padoTsI padoThI pecypest
[ToBTropenue tembl "KoopauHatel BeKTOpa Ha
1 1 0 0
IJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansipHoe IpOU3BeIEHUE 1 0 0
BEKTOPOB"
[loBTOpeHue Tembl "BprunciieHne yria Mexn
3 1 0 0
BEKTOpaMH B IPOCTpaHCTBE"
[ToBTopenue Tembl "YpaBHeHUE MPSIMOUH
4 ’ 1 0 0
MPOXOJIAIICH Yepe3 ABE TOUKH"
VYpaBHEeHHE IIOCKOCTH, HOpMaib, YpaBHEHUE
) 1 0 0
IUIOCKOCTH B OTPE3Kax
YpaBHEHHE MIOCKOCTH, HOpPMajb, YpaBHEHHUE
6 ’ ’ 1 0 0
IUIOCKOCTH B OTPE3Kax
7 BekropHoe mpoun3BenaeHne 1 0 0
8 JInnelinble HEpPaBEHCTBA, JIMHEWHOE 1 0 0
IPOrpaMMHUPOBAHKE
9 JInnelinble HEpPaBEHCTBA, JIMHEWHOE 1 0 0
MIporpaMMHUpPOBaHUE
10 AHanuTHYeCKHe METObl pacuéra yriia Mexay 1 0 0
MPSIMBIMU B MHOTOTPaHHUKAX
1 AHaMTUYECKHE METOJbI pacyéTa yria Mex1y 1 0 0
MJIOCKOCTSIMU B MHOTOIPaHHHUKAX
12 ®opmyna paccTOSHUSA OT TOUYKH O IUNIOCKOCTH 1 0 0

B KOOpJAMHATAX




13

Haxoxnenue paccTOAHMM OT TOYKH J0
IIJIOCKOCTH B KyOe

14

15

Haxoxnenue paccTosHMM OT TOYKH 110
IIJIOCKOCTH B IIPABUJIBHOW IMHUPAMHU/JIE

KonTponbHas pabora "AHanuTuyeckas
reomerpus"

16

CeueHus MHOI'OITpaHHUKOB! CTaHJApTHBIC
MHOI'OI'paHHHUKH

17

18

CeueHus MHOI'OI'paHHUKOB: MCTO/ CJICI0B

CedeHuss MHOTOTPAHHUKOB:  CTaHJapTHBIE
IUIOCKOCTH, MePECCUCHUS MIPSMBIX u
IUIOCKOCTEH

19

[TapamnenpHble  TpsAMBIE ©U  [UIOCKOCTH:
NapaJiyIeIbHbIE CEYEHUs

20

21

[TapannensHble TpsIMBIE W TJIOCKOCTH: PACUYET
OTHOUIEHUI

HapanneanLIe MNpAMbIC W TINIOCKOCTU: YTJIbI
MCKAY CKPCHIMBAOIIUMHACA NIPAMBIMHA

22

[leprieHaAUKyIspHBIE TpPSIMBIE M IJIOCKOCTH:
CTaHJApTHBIE  Iapbl  NEPHEHAUKYISIPHBIX
IIJIOCKOCTEMN u NPSIMBIX, CUMMETPUU
MHOT'OI'PAHHUKOB

23

24

25

[lepnenauKynsipHBIE TpPAMBIE W IUIOCKOCTH:
TeOpeMa O TPeX MEPIEHIUKYIIApax
[leprienaAuKyNIpHBIE TPSMbIE U TIOCKOCTH:
BBIYUCIICHUS [UTMH B MHOTOTPAaHHUKAX
[ToBTOpeHue: IUIOMIAM MHOTOYTOJbHHKOB,
dbopMynel IS TUIOMIANEH, CcooOpakeHUs




nonoous

26

27

28

[ToBTOpeHMe: TUIOMAAM MHOTOYTOJIBHUKOB,
dbopMynel IS TUIOMIANEH, COOOpakeHus
noooust

[ToBTOpEeHMe: TUIOMAAM MHOTOYTOJIBHUKOB,
dbopMyIbl IS IUIOIIAJICH, COOOpaXKeHUs
monoous

[Tnomaau CCUCHUI MHOTOTPaHHHKOB:
IUIOIAAX TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100MsI

29

ITnomanu ceyeHui MHOTOTPaHHUKOB:
IUIONIAIM  TIOBEPXHOCTEH, paspe3aHuss Ha
YacTH, COOOpaKEHHUS 1O 100MsI

30

31

KonTponsHast pabota "[ToBTOpeHue:
MHOTOT'PaHHUKHU, CEYCHUSI MHOTOI'PaHHUKOB"

O6vém Tema. OOBeM  MPSIMOYrOJIBHOTIO
napasenenuneaa

32

3amaun 00 yaBoeHHMH KyOa, O KBajapaType
Ky0a; 0 TpUCEKLIUHU yIJia

33

34

35

CrepeoMeTrpuueckue 3aJlauM, CBA3aHHBIE C
00BEMOM MPSAMOYTOJIBHOTO MapajuleNenune1a
[Ipuxnaansie 3ajau, CBSI3aHHBIE c
BBIUUCIIEHHEM  00BbEMa  MPSIMOYTOJIBHOTO
napaJenenuneaa

O0BEM MPAMOI TPU3MBI

36

37

CrepeoMeTpuueckue 3aJaud, CBA3aHHBIE C
BbIUMCJIEHHEM 00BEMOB MPSIMOM MPU3MBbI

[Ipuknagneie 3agauyu, CBsI3aHHBIE C 00BEMOM




IIPSAMOM TIPU3MBI

38

39

Bbruucienne 00BEMOB TEN € TIOMOIIBIO
onpeaenEHHOTO WHTETpaIa. O0BéM
HAKJIOHHOM NPU3MBI

Bbruncnenne 00BEMOB Teld € MOMOILBIO
onpeaenéHHoro uurerpaita. O6bEM nupamuabl

40

®opmyna o0béMa nupamuabl. OTHOLIEHHE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

41

42

®opmyna o0béMa nupamuabl. OTHOLIEHHE
00BeMOB UpamMu ¢ OOLIUM YIIIOM
CrepeomeTpuueckie 3aJaud, CBA3aHHBIE C
00bEMaMU HAKIIOHHOH MPHU3MBI

43

CrepeoMeTprUeCKHe 3aJladyd, CBS3aHHBIC C
00BbEMaMH TUPAMHUIBI

44

45

[Mpuknanueie 3anaun no teme "OO0BEMBI Ten",
CBSI3aHHBIE C 00BEMOM HAKIIOHHOW MTPU3MBI

[Tpuxnanueie 3agauu o teme "OO0bEMEI Ten",
CBSI3aHHBIE C 00BEMOM MHPAMUIBI

46

[IpumeHeHne 00BEMOB. Beruncnenue
PacCTOSHUA 10 IIIOCKOCTH

47

48

KonTtponbsnas pabota "O0BEM
MHOTOrpaHHHUKa"

Hunuuapuyeckass MOBEPXHOCTh, 00pasyroline
WIMHAPHUYECKOM MOBEPXHOCTU

49

Humuaap.  Ilpsamol  KpyroBoW — IMJIMHIP.
[Tmomaas MOBEPXHOCTH NWIIMHIPA

50

Konnyeckass  NOBEpXHOCTh,  OOpa3yrolue
KOHMYECKOU moBepxHocTH. KoHyc




o1

CeueHne KOHyca IUIOCKOCTBIO, TapajieIbHON
IUTIOCKOCTH OCHOBAaHHUS

52

53

Yceuénnslii konyc. M3o0paxenne KOHYCOB U
YCEUYEHHBIX KOHYCOB

[Tnomans OOKOBOW IMOBEPXHOCTH U IOJTHOM
MMOBEPXHOCTH KOHYyCa

54

[Tnomans OOKOBOH MOBEPXHOCTH W MOJIHON
IIOBEPXHOCTH KOHYyCa

55

56

57

CrepeomeTrpuueckue 3a/1auu Ha
A0Ka3aTCJIbCTBO U BBIYUCIICHUC, TIOCTPOCHUEM
CEeYCHUH WIMHAPA, KOHyCca

Crepeomerpuueckue 3a/1auu Ha
JI0Ka3aTeJIbCTBO M BBIYMCIIEHHE, TOCTPOCHUEM
CEUYEHU [UIMHIpPA, KOHyCca

58

59

60

[lpukmagaeie  3amauw, CBSI3aHHBIC c
ITHHIPOM

HpI/IKJ'IaI[HI)Ie 3aJa4u, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

ITepeceuenne chepsl U mapa ¢ IIOCKOCTHIO.
Kacanue mapa u cdepsl miockoctsio. Bua u
u300pakeHue mapa

61

[Tepeceuenne cdepsl U mapa ¢ IIOCKOCTHIO.
Kacanmne mapa u cdepsl miockocteio. Bumg u
n300paxkeHue mapa

62

63

VYpaaenue coepol. [lnomanpr chepsl u eé
qacTeu

Cummerpus chepsl 1 mapa




64

Crepeomerpuueckue 3a/1a4u Ha
JTI0KAa3aTeNbCTBO M BBHIYUCIICHHE, CBSI3aHHBIE CO
chepoit U mapoM, MOCTPOCHHEM HUX CEUYCHHM
IJIOCKOCTBIO

65

CrepeomeTrpuueckue 3a/1a4u Ha
JIOKa3aTeJIbCTBO M BBIUUCICHUE, CBA3AaHHBIE CO
chepoit U mapoM, MOCTPOCHHEM HUX CEUYCHHM
IJIOCKOCTBIO

66

67

68

[IpuknanHbie 3a1a4n, CBA3aHHBIE cO chepoii u
1apoM
[ToBTOpEeHUE: OKPY)KHOCTh Ha IJIOCKOCTH,
BBIUUCIICHUSI B OKPYXXHOCTH, CTaHIapTHBIC
noooust

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpallCHHUA U
MHOT'OT'PAaHHUKOB

69

3amaun mo Teme "Tema W TOBEPXHOCTH
BpaieHus"

70

71

3amaun 1o Teme "Tema M TOBEPXHOCTH
BpaieHus"

KonrponsHas pabora "Tenma M mOBEpXHOCTH
BpaiueHus"

72

O6pém mwmmHApa. Teopema 00 00BEME
IPSAMOTO NUWJIMHIpA
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o N3yuenne reomerpuu B 10-11 kimaccax: MeToa. peKoMeHAAIMU K y4eo.:
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