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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcss ONHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpHU  HU3YYEHUU
O0y4aroLMMHUCS MOHATUNHBIX OCHOB I'€OMETPUH, MPHU JI0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJla4y, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'0 LHMKJA, B YaCTHOCTHU
¢uznueckux 3aaau.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusp» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW OOydarolmuxcs MpH
M3YYEHUHU T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIONIb30BaHusl Oosiee TIyOOKMX TEOMETPUYECKUX 3HAaHMM U JIeHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX I YCIEUIHOTO NMPO(ECCUOHAIBHOTO
00pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH M YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBaTh U H3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOLIETO MUPA, 3HAHWE MOHATUWHOIO aIIapaTa 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJIapTHbIE CIIOCOOBI pelIeHUs 3a/1ay;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOopHil, (pOopMHUpOBaHHWE MOHMMAHHUSA POJU AKCUMOMATUKH MpHU
IIPOBEICHUHU PACCYKICHUN;

dbopMHpOBaHUE YMEHUS BIAAETh METOJAMHU JOKA3aTeIbCTB W aJITOPUTMOB
pelieHusi, yMeHUsi UX MPUMEHATh, MPOBOJUTH JOKa3aTelIbHbIE PACCYKICHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCMOMATHUKH B MTPOBEJICHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE HWHTEIJICKTYAJIbHBIX H  TBOPUYECKUX
CIIOCOOHOCTEW 00yJarONIMXcsl, TO3HABATEIILHON aKTHBHOCTH, MCCIIEIOBATEIBCKIX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
YMEHHUSI pPacloO3HaBaTh MPOSIBIICHUS TEOMETPUYECKUX IMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KH3HEHHBIX CHUTYaIUSX U MPH U3YyYEHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSABJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEAJTbHBIX CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALUN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZAEpPKATEIBbHBIMU JIMHUSAMU yueOHOTO Kypca «['eomerpusi» B
10-11 wmaccax sBmsaworcs: «lIpsAMble W MIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUM Ha YIUIYOJIEHHOM ypOBHE OOyYE€HUS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJEpKaTEIbHbIM JUHHUAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUH  pacmpenensiercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO U 10 Tojam oOyuenus. Cojaepikanue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IPOrpamMMbl, pacHpeleaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIInecs
oOpamaguch HEOJHOKpPAaTHO. OTO TMO3BOJISIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMHU MOHATHUSIMH M HABBIKAMU TTOCJICIOBATEIHHO U MOCTYMATENbHO, C
COOJIIOJIEHNEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBbIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYaIOIUXCs, pACILIUPSAS U YIIIyOJIss
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3U.

[lepexon K U3y4eHHIO TE€OMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycnmoBus s guddepeHumanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaéHHoe
U3Y4YeHUE T€OMETPUH KaK COCTaBIIsIOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOAOIKCHUIO H3YYEHUS MAaTeMaTUKU C
yuéTtoMm BbIOOpa Oyaymied npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
otBoautcs 204 gaca: B 10 ximacce — 102 4gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTEpeOMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IIOCTPOCHHH CTEPEOMETPUU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAIOIIUECH,
NapajuieJibHble W CKpelmBarouecss npsMble. [Ipu3Haku CKpemmBaronmxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IIPAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapaJJICJIbHOTO MNpOeKTHUpoBaHUs. W300paxkeHue
buryp B mapaysiesibHONW MPOEKIUU. YTIbI C COHANPABIECHHBIMU CTOPOHAMM, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA MapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpadAp, MapajuleleuIie],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIIEHINKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
IIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajibHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJSPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MeprneHINKYIIpax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IMPSAMON WU IUIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOI'PaHHBIE YTJIbI.
CBoiiCTBa IJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, psiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBasi M MOJIHAsS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsSMOYTOJbHBIM  IMAPAUIECHENNUNET W  €ro0  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnupamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOGep M OOKOBBIX TI'paHel
MpaBUILHOW TUpaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHU: MpaBWIbHAA NpU3Ma U



NpaBWIbHAS MHPaMHA, TPaBUIbHASA TPEYTrOJbHAs NUpaMUla W IPaBUIIbHbBIN
TeTpa’ap, KkyO0. IlpencraBieHve o MpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadJp,
JOAEKA3IP U UKOCAIIP.

Beruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IMOBEPXHOCTH MPSIMOM TMPU3MBIL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmMmeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpUS NPaBUIBHOU
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAINPABIECHHBIE M MPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHAPHBIE BEKTOPBI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. TeopemMa O Ppas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrospHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEkKIy BekTopamu. CKalsipHOE MPOU3BEINCHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
MUWIMHAP, KOHYC, YyCEUYEHHBIM KOHYC, cdepa, map. BzaummHOoe pacmoioxxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u konyca. Cummetpusi cepsl 1
mapa.

O0béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeActBus u3 He€. OObEM mnpsmoill u
HAKJIOHHOW MPU3MBbl, HWIMHJIpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1mapoBOTO
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3ma, BnmcanHas B
MUWINHAP, OMHMCAaHHas OKojio muwiuHapa. [lepecedenme cdepsl u 1mmapa ¢
mIockocThio. Kacanue mapa u cdepsl MIOCKOCThIO. [IoHATHE MHOTOrpaHHUKA,



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

[11nomans MOBEPXHOCTH UWIMHAPA, KOHYyCa, IUIomaab chepsl U e€ yacTel.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue mnomoOus, romorteTHs. Pemenue 3amay Ha
IJIOCKOCTH € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO MW TMEPIEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MPOXOJAIINE YePe3 BEPIINHY), CEUCHUS I1apa, METObI TOCTPOCHUS
CEYEHUN: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpaHctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. (CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronpHas
cucreMma KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. Paznoxkenue Bektopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TpPH PEHICHHUH TIE€OMETPUUYECKHUX
3az7ad4.

J{BUKeHUSsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (QUTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBM)KEHUN: TapaulelbHBIA IEpPEeHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
MpOLEyp TPaKIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTrUX HAyKaxX, TEXHOJIOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHUE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNM HAyKHU U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas ACTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCy>KI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IM4HbIX BUJIOB UCKYCCTBA;

5) pusnueckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTUUYECKHWE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYEecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepam  TpPoPECCHOHATBHON  NESITENbHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U



caMOOOpa30BaHUI0 Ha TIPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1ady MaTeMaTHYECKON HAMpPaBICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE II100aIbHOTO XapaKTepa IKOJOTUUECKUX MPo0JIeM, OpUeHTAITUS
Ha TIPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH CPe/ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTUsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4enoBEUECKOW IesATeNbHOCTU, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJCTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYIIECTBJISATh MPOECKTHYID M MCCIEI0BATEILCKYIO JEATEIBbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbI€ J1eiiCTBUS

Bba3oBble Jioruyeckue JAeiicTBUS:

BBISIBIIAITh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICICHNS TIOHATHH, YCTAaHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCHU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPHUU TTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (popMylnupoBaTh U  MOPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIOMCHUIX M YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JienaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKITIOUSHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC M OT MPOTUBHOTO), BEICTPAUBATh apTYMEHTAIINIO, TIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBareabcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSIMU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpPOIllECCa, a TaKXKE BbIIBUTATH
MPEANOJIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaumeii:

BBIABJIATh AeUIMTH MHPOpPMAIMH, TAHHBIX, HEOOXOJUMBIX IIJIi OTBETA Ha
BOIIPOC U JIJIS PEILICHHUS 3a]1a4u;

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

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

OLICHUBATH HaJEXKHOCTh uHdopmaIun 1o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbI€e JeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.TII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I n
IeJIsIMHAU O6H.[€HI/I${, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb ITOJACHCHMA IIO0 XOAY PCHICHHA 3adadu,
KOMMEHTUPOBATH NIOJIYUYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWIACHU, HAILCICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/IHMI/I I[pyTI/IX y‘IaCTHI/IKOB
Jajora, oOHapy)KUBaTh Pa3jMdue M CXOJCTBO MO3WIIHUMA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aJa4u, SKCHepI/IMeHTa, HCCJICAOBAaHUA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIMNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:



COCTABJISITh IJIaH, AJITOPUTM PEIICHUs 3a/1aud, BEIOUpATh CIOCOO pelIeHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIieKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TMPH PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHITH MPUYUHBI
JOCTIDKCHHSI UM HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JAOTOBapuUBaThCs, OOCYXKIAaTh MPOIECC M Ppe3ysbTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh
KauyeCTBO CBOETO BKJAJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEAMETHBIE PE3YJIbTATDBI

K koniry 10 kiacca oOyyaromuics HayquTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
pelIeHnH 3a1a4 U MPOBEICHUN MAaTeMaTHYECKUX PACCYKICHUM;

e TMPHUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PELICHHUU
r€OMETPUYECKUX 33/1a4;

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

e CBOOOJIHO ONEpPUPOBATH TMOHITUSMH, CBS3aHHBIMA C yIJlaMHd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TpHU3Ma,
nupamuza, NpsMOYyroJIbHBIN Mapasuienenumnes, Kyo);

e KJIaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJ1accu(uKanum;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU, CBSI3AHHBIMU C  CE€YEHUEM
MHOTOTPAHHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATh napauiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
NpOEKTHpOBaHUE (UTYp Ha IJIOCKOCTh, BBIMOJHATH HU300pakeHus QUryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOIPAHHUKOB PA3IUYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCISITH IUIONIAAM  IOBEPXHOCTEM  MHOTOTPaHHUKOB  (IIpU3Ma,
MUpaMKJia), TEOMETPUIYECKHUX TeJl C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHSATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, LEHTP, OCb M INIOCKOCTb CHMMETPUHU
¢uryper;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACHCTBHS HaJ BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUN H
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI WU3BECTHBIC METOJbI
MIPU PEIICHUH MaTEMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOHOCTH;

e TMPHUMEHATH MPOCTEUIINE MPOrPaMMHBIE CPEACTBA U  DAJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MNPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
4yepTeKax U pUCYHKaXx;

e TMPHUMEHATH [OJYYECHHBbIE 3HAHUA HA TNPAKTUKE: CPaBHUBaTh U
aHaJM3UPOBATh PEalbHbIE CUTyallUU, MPUMEHSATh HU3YYEHHBbIE MOHATUS B
npolecce IOMCKAa pelIeHUusT MaTeMaTU4yeckKu  CcQOopMyIHpPOBAHHON
npoOieMbl, MOJEIUPOBAaTh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, peliath MPaKTUYECKUE 3aadH,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJTUUHH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM Kak
COCTaBHOM 4yacTu (PyH1aMeHTa pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca o0yyaronuiicss Hay4uTcs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LIMJIMHIPUYECKOMH,
KOHUYECKOM U c(hepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

OTIEpUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMTHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYUYECHHUSI TEJl BPAIICHUS;

KJIacCU(UIMPOBATH B3aUMHOE PACIIOOKeHNe C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAIICHWS,
O00BEMBI W TUIONIAIA TMOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJ BpAIICHWUS,
r€OMETPUYECKUX Tell C IPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALMSIMHU Tell
BpaIieHUs ¥ MHOTOTPAaHHWUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTMKMCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAS B MHOTOTPAHHHUK I TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHMSI MEXTY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;

n300paxatbh u3ydaeMble (DUTYpPBI, BBINOJHATH (BBIHOCHBIC) TIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAICHUS;

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

cBOOO/IHO OTIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIlii HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JICKAPTOBOM CUCTEME KOOPIUHAT;
peraTh reOMETPUUYECKHE 3319l Ha BBIUYMCICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa MIPU PEIICHHH;
CBOOOJTHO ONEPUPOBATH TOHITHSIMHU, CBSI3AHHBIMU C JIBIDKEGHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

BBITIOJIHATh HM300paXEHUS MHOTOTPAHHUKOB W TeJ BpaICHUS TIPH
MapaJJIETIbHOM  TIEPEHOCE, UCHTPAIBHOM CHUMMETPUH, 3EPKAIBHON
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TEJ BpAIICHUS: CEUEHUS IMIUHIpA
(mapayuieTbHO U MEPIEHIUKYISIPHO OCH), CEUCHUsI KOHYCa (MapalijiebHbIe
OCHOBAHUIO M MPOXO/ISIINE Yepe3 BEPIINHY), CEUCHUS I1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHUI: METON CIEA0B, METOJ
BHYTPEHHETO MPOSKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl U1l PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIaroB PpEIICHUS, €CIH YCJIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0>XJICHUE TEOMETPUUECKUX BEIUYUH;

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

MPUMEHATh  TOJYYEHHbIC  3HAHWUSA HA  [PAKTUKE:  CPABHUBAT,
AHAJIM3UPOBATH M OLICHUBATh PEAJIbHBIE CUTYallUU, TIPUMEHSITh U3YUYCHHBIE
MOHATHS, TEOPEMbI, CBOWCTBA B IMPOLECCE IOWUCKA  PEHICHUs
MaTeMaThyecku  c(OpPMYJTUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peallbHBIE CHUTYAIlMd Ha SI3bIKE T€OMETPUH, UCCIEIOBATh MOCTPOECHHBIE
MOJIEIA C HCIMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEIINYNH;

UMETh MpeJCTaBIeHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/bHbIEC
padoThI padoThI pecypesI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHHHI\C’YHﬂpHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 000011eHNe U cUcTeMaTH3alHs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriseckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, MapajuIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psiMas,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBUjIa U300paKEHUS HA PUCYHKE
IJIOCKOCTH, MTAPAJIICIIBHBIX MPSMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

[ToHsTHS: IEepeceKaroIuecs MIOCKOCTH,
MePECeKaIOIINECs MPSMasi U TIOCKOCTh;
MOJTYITPOCTPAHCTBO
[MousTHS: TIepeceKaroIuecs MIOCKOCTH,
MEPECEKAIOIINECS MPsMasi U TIOCKOCTH;
MOJYTPOCTPAHCTBO

KoaunuecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTesibHbIE

pecypchl

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHH1KH, U300pakeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBHS U3 HUX
AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus n3 HUX. CriocoOwl 3a/1aHus




IPSMBIX U IFIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TIOCKOCTEH

10

N300pakeHne ceueHnil mupaMubl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOST Yepe3 uxX
pEbpa. M3o0pakeHne nepecedcHust
MOJIYYEHHBIX TUIOCKOCTeH. PackpaiBanue
IMOCTPOCHHBIX ceueHuu Pa3HbIMU LIBETAMU

11

N300pakeHne ceueHni mupaMuibl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 uxX
peopa. M3obOpakeHne nepecedcHust
MOJIYYEHHBIX TUIOCKOCTeH. PackpaiBanue
IMOCTPOCHHBIX ceueHuu Pa3HBIMU LIBETAMU

12

N300pakeHne ceueHni mupaMubl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 uxX
peopa. M3o0pakeHne nepecedcHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

13

14

15

16

17

N300paxenune cedyeHunit nupamuibl, Kyoa u
MPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pebpa. M3o0pakeHne nepecedeHus
MTOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

MeTton ClIeaoB I MMOCTPOCHUMA cedeHui

Meton cieoB ISl IOCTPOEHUS CEUEHUM.
CBolicTBa niepecedyeHnii MPsIMbIX U
IIJIOCKOCTEN

Meton cieoB U1l IOCTPOEHUS CEUEHUM.
CBolicTBa niepecevyeHnii MPsIMBIX U
IIJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTen(eﬁ M 3a11MCh 111aroB
MOCTPOCHHS




18

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepTeKel U 3aIluch 11aroB
MTOCTPOCHHUS

19

20

[TocTpoenue ceueHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 1IaroB
MIOCTPOEHUS

[TocTpoeHue ceueHuit B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh 11aroB
MTOCTPOCHHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLIMOHANIBHBIX oTpe3kax. [Tlomodue
TPEYrOJILHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropust pa3Butus
IUTAHUMETPUU U CTEPEOMETPUH

23

24

25

Kontponbnas pabota "AKcHOMBI
Tp p
crepeomerpun. Ceuenus"

B3aumHoOe pacrosnoxeHue npsMbix B
npoctpancTBe. CKpenBaronecs
npsmble. [Ipu3Haky ckpelmuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

TeopeMa 0 CyleCTBOBAaHUH U
€AMHCTBEHHOCTH IPSIMOM MMapajuIeIbHON
JAHHOM NPSAMOU, IPOXOASAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKalIeH Ha JaHHOU
npsMoi. Jlemma o nepecedeHun
MapAJUIEIBbHBIX IPAMBIX IIJIOCKOCTBIO

26

[TapannensHOCTh Tpex NpsiMbIX. Teopema o




TpEX MmapajuleNbHBIX NpAMbIX. Teopema o
CKPEUIUBAIOIINUXCS MPSMBIX

27

28

29

30

31

32

[TapannenpHOE MPOEKTUPOBAHUE.
OcHoBHbIE CBOWCTBA NApaIIETHLHOTO
npoekTupoBanus. MI3o00pakeHne pa3HbIx
¢buryp B napaiesbHON IPOEKLIUU

enTpanbHas npoekus. Yrou ¢
COHAIPABJICHHBIMUA CTOPOHAMH. YTOII
MEXIY IPSIMBIMU

33,[[3.‘11/1 Ha J0Ka3aTCJIbCTBO U
HUCCICI0OBAaHUC, CBA3aHHBIC C
PACIIOJIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

[ToHsTHA: TapauIeIEHOCTD MPSIMON U
TUTOCKOCTH B mpocTpancTse. [Ipu3nak
NapauIeIbHOCTH MPSIMOH M TUTOCKOCTH.
CaoiicTBa napamieabHOCTH IPSIMOH U
IJIOCKOCTH

FGOMeTpI/I‘IGCKI/Ie 3aa41 Ha BBIYHMCIICHHUEC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapalJICJIbHOCTBIO IMMPAMBIX U MIOCKOCTEH
B IIPOCTPAaHCTBC

ITocTpoeHue ceyeHus, IPOXOASILEro Yepes
JAHHYIO IPSIMYIO Ha 4epTekKe U
MapajuIeIbHOTO APYrou npsMon. Pacyér
OTHOILIEHUH

33

34

[TapannensHast npoeKUHs, IPUMEHEHUE
JUIS TIOCTPOCHHUSI CEUCHHI KyOa U
napaenenumnena. CBoiicTBa
napajuieJenuneaa 1 mpu3Mbl

[TapannensHblie miockoctu. [Tpu3znaku
MapajuIeIbHOCTH JBYX IJIOCKOCTEH

35

Teopema o0 mapajieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HH.IGfI




yepe3 TOUKY, He MPUHAJICKAIILYIO TaHHON
IJIOCKOCTHU U CJIEJICTBUA U3 HEE

36

37

38

CaolicTBa napamieiabHbIX IIIOCKOCTEN: O
HapajyieNIbHOCTH IPSAMBIX I1€pecedeHus
IIPU NIEPECEUEHUN JIBYX MapaljIesIbHbIX
IJIOCKOCTEH TpeThen

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajijIeIbHBIX MPSIMBIX,
3aKJTIOUEHHBIX MEX]TY MapaieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JBYMsI TapaJLICIIbHBIMU TIIOCKOCTSIMH

[ToBTopenue: Teopema Iudaropa Ha
IIJIOCKOCTH

39

40

41

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U IpSIMOYTOJIbHOTO
napajuleJIenunea

Beruucnenue JUIH OTpe3KoB B KyOe U
IPSIMOYTOJIBHOM Iapajulesienunesie

42

43

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSIMOM U
mockocTH. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

44

Teopema o CyleCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
NIEPIEHIUKYIISIPHON K INIOCKOCTH

45

[110cKOCTH M IEpIEHAUKYIISIPHBIE UM




46

IIpsAMBIC B MHOI'OI'paHHUKaXx

[1nockocTH U IepIEHAUKYIISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

47

[lepnieHIuKysIp U HAKJIOHHAS.
[TocTpoeHue nepneHauKyIIsipa U3 TOYKH HA

IPSIMYIO

48

[lepnieHUKYISAp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKyIIspa U3 TOYKH Ha

IPSIMYIO

49

50

51

TeopeMa 0 TpEX NepHeHANKYIIApAX
(npsimast u oOpaTHas)
TeopeMa 0 TpEX NepHeHANKYIIApax
(npsimast 1 oOpaTHas)

VYroa MECKAY CKPCHIMBAOIIIUMHACA
IMPpsAMBIMHA

52

[Tonck nepreHIMKyIspHBIX IPSIMBIX C
TOMOILBIO TIEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

53

OpToroHanbHOE IPOEKTUPOBAHUE

54

[Toctpoenue ceuenunii kyoa, MpU3MBlI,
IIPaBWJIBHON MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH

55

56

57

ITocTpoeHue ceueHuit kyoa, IpU3MBI,
MPaBWJIbHON MUPaMUAbI C TIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO I1ocKocTH. [Inockoctn
CUMMETpUI B MHOTOTpaHHHMKaX

[Ipu3HaK NepneHMKyIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUH

58

[IpaBuibHBIE MHOTOTpaHHUKH. Pacuér
PAcCTOSIHUM OT TOYKH JI0 MJIOCKOCTH




59

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacuér
pPAcCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

60

CriocoObl OIYCTHTD MEPIICHAUKYIISPHI:
CUMMETpPHUS, CIABUI TOUYKHU 110
NapaJuIeIbHON IIPSIMOU

61

62

63

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHE PACCTOSIHUN

KontponbHas padota "B3anmuoe
PacIoJIOKEHUE MPSIMBIX U TIJIOCKOCTEH B
npoctpaHctae"

[ToBTOpEHME: Yroa MeXAy IpsIMbIMU Ha
MIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHUHYCOB

64

65

IloBTOpEHME: Yron Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I‘leCKI/IC MCTOABI BEIYUCICHUA
yriia MCXKAy NpAMbIMUA B MHOT'OI'paHHUKAX

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOIO yria

[lepnenaukynspusle mockoctu. CBOMCTBA

B3aMMHO NEPIEHIUKYIISIPHBIX ITIOCKOCTEN

68

69

[Ipu3Hak neprneHIuKyIsspHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
MEepEeCceUeHMs IBYX MIIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEN INIOCKOCTH
[IpsimoyronbHBIN Napasuienenunesn; Kyo;
U3MEpEHUS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuiejenumeaa

70

Teopema o 1uaroHasu MPSIMOYTOIBLHOTO
napajuiesIeuIe/1a U CICCTBUE U3 Hed




71

72

73

CrepeoMeTpuyecKre U MpUKIIaIHbIe
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCMoJI0KEHUEM MPSMBIX U TNIOCKOCTH

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieJbHbIe IOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE
MEX1Y CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaLIUSIX

74

75

76

7

Paccrosaue oT TOUkH J0 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

Brruucnenue paCCTOFIHI/Iﬁ MCKOAY
CKpCHIMBAOIIUMUCA ITPAMBIMHU C
IIOMOIIBIO HCpHCH,Z[PIKy.]ISIpHOﬁ IIJIOCKOCTHU

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBbI KOCUHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yIjia

DneMeHTH! chepruuecKoil reoMeTpuu:
reo/Ie3NYecKie JMHUU Ha 3eMIie

78

79

Kontponbnas padota "Yribl u
paccrosiHus"

CucremaTtu3zanus 3HaHul "MHOTrorpaHHUK
U €70 DJIEMEHTHI"

80

81

82

[Tupamuna. Buasl nupamug. [IpaBunsnas
nupamuia

[Ipusma. [Ipssmast u HAKIOHHASI IPU3MBI.
IIpaBunbHas npusma

[IpssMo#t napaienenunes,
IPSIMOYTOJIbHBIN Napajuienenunesn, Kyo

83

Brinykibsie MHOTOrpanHuku. Teopema




Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Diinepa. [IpaBuiibHBIC U TIOJYIPABUIILHBIC 1
MHOTOTPaHHUKHU

85 Kontponbnas padota "MHororpanHuku" 1

36 [TonsiTre BekTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOpPOB 1

89 [IpaBuio mapannenenunena 1

90 YMHOKEHUE BEKTOPA HA YUCIIO 1
Pasnoxxenue BekTopa 1o 0azucy Tpeéx

91 BEKTOPOB, HE JISKAIUX B OJTHOU 1
IJI0CKOCTH

92 CkansipHoe pou3BeICHUE 1

93 Brruncnenue yria Mexay BEKTOpamMu B |
MIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1

95 IIpocreiimme 3a1auu ¢ BEKTOPaAMH 1

96 IIpocreiimme 3a1auu ¢ BEKTOPaMH 1

97 IIpocreiiiue 3a1a4u ¢ BEKTOPaMHU 1

98 O06o011eHne U cucTeMaTu3aIys 3HaHUH 1

99 O0600111eHre U cucTeMaTU3alus 3HaHu| 1

100 WToroBast kKoHTpoJIbHAs paboTa 1

101 HroroBasi koHTpopHAS paboTa 1

102 O06001eHre U cucTeMaTH3aIs 3HaHUIA 1

OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOT'PAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
ara nu(ppoBbIe
Nen/m Tema ypoka Beero Kontpoabnubie IIpakTunyeckue fl[3y'{emm oﬁ;)l;goBaTeﬂbﬂme
padoThI padoThI pecypes
1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha IJIOCKOCTH U B POCTPAHCTBE"
> [ToBTopenue temsl "CkansipHoe 1
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbrruncinenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCcTBe"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
IpOXoJslIel uepes 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUNIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousseeHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMHUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
IIPOrpaMMHUPOBAaHHE
10 AHaJIUTUYECKUE METOBI pacuéra yria 1
MEXy NPSIMbIMH B MHOT'OTPaHHUKAaxX
11 AHanUTHYECKHE METO/Ibl pacuéTa yria 1
MEX1y MJIOCKOCTSIMH B MHOTOTpaHHUKAX
12 dopMya pacCTOSSHUASA OT TOYKH J10 1
IJIOCKOCTH B KOOPJAMHATaX
13 HaxoxneHue pacCTosIHUM OT TOYKHU 10 1
TIJIOCKOCTH B KyOe
14 Haxoxnenue paccTosiHUM OT TOUKHU J0 1




15

IIJIOCKOCTH B HpaBI/IHBHOﬁ ImUupaMuac

KontponbHas pabota "AHamuTudeckas
reomeTpus”

16
17

18

19

20

CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKH

CeueHrst MHOTOTPAaHHUKOB: METO]] CJICIIOB
CeueHuss MHOTOTPAaHHUKOB: CTaHIapTHBIC
MIJIOCKOCTH, TIEPECEUEHUS MPSAMBIX U
IUIOCKOCTEH

[TapannensHble NPSIMBbIC U TIFIOCKOCTH:
rapajuieIbHbIC CEUCHUS

[TapanyenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUI

21

[TapannenpHbIE PSMBIE U TNIOCKOCTH:
YTJIBI MEK1Y CKPELIUBAOIIUMUCS
MPSAMBbIMHA

22

23

24

[IepnenquKynsipHbIE TPSAMBIE U
IIJIOCKOCTH: CTAaHAAPTHBIE ITaphl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
MIPSIMBIX, CAMMETPUHA MHOTOTPAHHUKOB

IlepnieHIuKyNApHBIE IPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
NEPIEHIUKYIIApax
[lepnieH UKy pHBIE IPSIMBIE U
IJIOCKOCTH: BBIUYUCIIEHHUS JJIUH B
MHOTOTpaHHHUKaX

25

[ToBTOpEHME: TOMAAN
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
IO IeH, COOOPaKEHUsI TIOT0OMS

26

[ToBTOpEHME: TOMAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIs1
101 IeH, COOOpaKeHUsI TIOTOOMS




27

28

29

30

31

[ToBTOpEHME: MUIOIMAIM
MHOTOYTOJLHUKOB, ()OPMYIIBI JUIS
101 1N, COOOPaKEHHSI TIOI00MS

[Inomaau ceyeHrnii MHOTOrpaHHUKOB:
IJIOIA 1M TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00HUS

[Inomaau ceyeHrnii MHOTOrpaHHUKOB:
IIJIOIIA M TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOI00Us
Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEYCHUS
MHOTOI'PAaHHUKOB"

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napauieienumnena

32

3anaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIIUHU yTiia

33

CrepeoMeTpuyecKue 3a7jauu, CBI3aHHBIE C
00BEMOM MPSIMOYTOJIBHOTO
napajuiesienuneaa

34

HpI/IKJ'IaJIHI)IG 3aJa4u, CBA3aHHBIC C
BBIUHCIICHHEM 00bEMa MMpsAMOYT'OJIbHOTO
napajijicjacnuicaa

35

O6bEM IpsIMON TPU3MBI

36

37

38

CrepeomeTpHuuecKue 3aa4u, CBsI3aHHbBIC C
BBIYHCIICHHEM 00bEMOB MPSIMOU MPU3MBI
[Ipuknagublie 3a7a4m, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI

Brruncnenme o0bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaita. Oobém
HAKJIOHHOM IPU3MBI

39

Brruncnenme 00bEMOB Te ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaita. Oobém




MIUPAMHU/IBI
dopmyna 00bEMa mupamMuabl. OTHOIICHHE

40
00BEMOB MUPAMHU/] C OOIIUM YTIIOM

A1 dopmyna 00béMa mupamuibl. OTHOIIEHUE
00BEMOB MUPaMU/I C OOIITUM YTIIOM

42 CrepeoMeTpuyecKre 3aJjauu, CBI3aHHBIE C
00bEMaMU HAKJIOHHOW MIPU3MBbI

43 CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbBIE C
00BEMaMH MUPaAMUJIBI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CcBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuxnaguelie 3axaun H9 Teme "OOBEMEI
Ten", cBsi3aHHbIe ¢ 00BEMOM MUPAMHUIbI

46 ITpumenenne o0bEMOB. Boruncienne
PACCTOSIHUS JI0 TNTIOCKOCTH

47 Kontponbnas pa'l'60Ta "O0BEM
MHOTOTpaHHHUKA
unuuapuyeckasi HOBEPXHOCTb,

48 oOpa3zyromye MUINHIPHIECKOM
MMOBEPXHOCTHU

49 Hunuaap. [Ipsamoit KpyroBod UIMHAP.
[1nomane MOBEpXHOCTH HUITUHAPA

50 Konundeckast moBepXHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTH. Konyc

51 Ceuenne KOHXC& TUIOCKOCTBIO,
napajuieJIbHON MIOCKOCTH OCHOBaHUS

59 VY ceuéHHblit KoHyc. N3o6paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 Hnomelzu) OOKOBOW MOBEPXHOCTH H
MOJTHOW MMOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U




55

56

57

TTOJTHOH IIOBEPXHOCTHU KOHYCaA

CTCpCOMeTpI/I‘IeCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeUCHHI OUJIMHApPA, KOHYCa
CTCpCOMeTpI/I‘IeCKI/Ie 3aJa4M Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CeUeHHI OUJIMHApPA, KOHYCa
HpI/IKJ'IaI[HHe 3aJda4u, CBA3aHHBIC C
MUJIMHAPOM

58
59

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJINHAPOM

Cdepa u map

60

[epeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u chepbl
TUIOCKOCTRIO. But n m300pakeHue mapa

61

[epeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u chepbl
TUIOCKOCTBI0. But 1 m300pakeHue mapa

62
63

64

65

VYpasuenue chepsl. [Lnomans chepst u e
yacTeu

Cummerpus chepsl 1 mapa

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

CrepeoMeTpuuecKkue 3ajaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MTOCTPOCHHUEM UX CEYEHHH MIOCKOCTHIO

66

[TpuknanHble 3a/1a4u, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYNKHOCTH Ha MIIOCKOCTH,




BBIYHCJICHUS B OKPY)KHOCTH, CTaHIapTHBIC
og00ust

68

69

Pazauunsie KOM6I/IHaI_[I/II/I TCJI BpalliICHUA U
MHOI'OI'PaHHUKOB

3agaum o Teme "Tena 1 MOBEpXHOCTH
BpareHus"

70

71

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

Kontponbnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O06bem mumuHapa. Teopema 00 00bEMe
MIPSIMOTO ITUJIMH]IPA

73

Beruncnenne 00bEMOB TEII ¢ TTIOMOIIIBIO
onpeaenéHHoro uurerpana. O0bém
KOHYCa

74

75

76

IImomaay OOKOBOM U IOJTHOM
MMOBEPXHOCTU KOHYCa
CrepeomeTpHuuecKue 3aJauu, CBSI3aHHbIE C
BBIYUCIICHHEM 00BEMOB IIMIIMHAPA,
KOHYyca

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U
TIJTOINAIM TTOBEPXHOCTEN Ten"

77

OO0BEM 11apa U MapoBOTO CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
cdepsl. CTepeomMeTprudecKue 3a1auu,
CBsI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CETMEHTa U IapOBOTO
CeKTOpa

78

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM ITapa u
wionaapio cepbl. COOTHOIICHUS MEXKIY
TJIOMIA/ISIMH TTOBEPXHOCTEH U 00BhEMaMHK




79

80

MOIOOHBIX Te

[Tono6Hble Tena B MpOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeoMeTpHuyeCcKre 3a]]a4, CBS3aHHBIE C
BBIUUCIIEHHEM 00BEMOB Tel | IUIOMIAeH
MOBEPXHOCTEH

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTJIIBIX TEN"

81

JiBu>xeHust npoctpaHcTBa. OToOpakeHus.
JIBukeHust u paBeHCcTBO Guryp. O0miue
CBOICTBA JBH)KCHUI

82

83

84

Bunbl nBukeHuUi: mapauieabHbIi
IIEPEHOC, LIEHTPAJIbHAs CUMMETPHS,
3epKajibHasi CAMMETpPHUS, [IOBOPOT BOKPYT
MPpSAMOit

[IpeobpazoBanus nomoous. [psimas u
cdepa Ditnepa

I'eomeTprueckue 3aaun Ha IPUMEHEHUE
JIBUKEHUSI

85

86

87

Kontponbnas padota "BekTopsl B
mpocTpaHcTae”

Oo6o06maromiee noropeHue 11 noHATUH U
MEeTOJI0B Kypca reometpun 10—-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"[TapamienbHOCT MPSAMBIX U IIJIOCKOCTEMN
B ITpocTpaHcTBe"”

Oo6o06maromiee noTopeHue 11 noHATUH U
METOJI0B Kypca reometpun 10—-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"Bekrops! B mpocTpaHcTBe"

88

Oo6o6maromee noropenue 11 noHsATU U
METOJI0B Kypca reometpun 10—11




KJIACCOB, CUCTEMAaTH3alUsl 3HAHUM:
"BexTops! B mpocTpaHcTee”

89

90

Oo6o06maromee nosropenue 11 moHsATUH U
METOJI0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTH3allMs 3HAHUIA:
"O06beM MHOTOrpaHHUKA"

O6o6maromiee moBTopeHue 11 MoHITHI 1
MeTOoJ10B Kypca reomerpuun 10—-11
KJIACCOB, CUCTeMAaTHU3aIl1sl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

Oo6o06maromee mosTopenue 11 moHsTHH U
MeToA0B Kypca reomerpun 10—-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyIibIX Ten"

92

93
94

95

O6o06mmatonee nopropenue 11 nonsruii u
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[Tmomany MOBEpXHOCTU U 0OBEMBI
KpyIJIbIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta
Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpeHue, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUHN

96

97

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

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI




98

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

99

100

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKU U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

Hcropus pasBuTHs CTEpEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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