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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisiercs OJHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
obmiero oOpa3zoBaHMs, TaK Kak 00ECIEUYNBAET BO3MOKHOCTh U3yUEHUs TUCLIUIUINH
€CTECTBEHHO-HAYYHOW HAINpaBIEHHOCTH M MPEAMETOB T'yMaHUTApPHOIO LHUKIIA.
[Tockonmpky  JOTHYECKOE  MbIIUIEHWE,  (GopMHUpyeMoe  TpH  HU3YYCHHH
O0y4arolMMHUCS MOHATUHHBIX OCHOB I'€OMETPUU, NPHU J10KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKH JIOTUYECKUX YTBEPKIACHUMN MPU PELICHUU I€OMETPUYECKHUX
3aJla4y, YMEHHE BBIABUIaTb M ONPOBEPrarb THIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 33Ja4 €CTECTBEHHO-HAY4YHOr'O LIMKJIA, B YACTHOCTH
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpus» Ha yriryoaéHHOM
YpPOBHE — PAa3BUTUE WHAMBUAYAIbHBIX CIOCOOHOCTEM oOOyyaroumxcs MpH
U3y4YE€HUU T€OMETPHUHU, KaK COCTaBJISAIOUIEH MpeAMeTHON obnactu «Marematuka u
uHpopMaTtuka»  yepe3  oOecleueHHuEe  BO3MOKHOCTH  MPUOOPETEHUS U
UCIIOJIb30BaHUsl OoJjiee TIIyOOKMX TIE€OMETPHUYECKMX 3HaHUM U JIEUCTBUIA,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCHOHAIBHOTO
o0pa30BaHMsl, CBSI3aHHOIO C UCMIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a7jauaMy Kypca TE€OMETpUHM Ha YIiayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHre MpeACTaBICHUSI O TEOMETPUM KaK YaCTH MUPOBOM KYJIbTYpbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIMM MUPOM;

dbopMHpOBaHUE TPEICTABIECHUS O TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEMaTUYECKUX MOJENSIX, MO3BOJSIOIIMX OIKCHIBATh W M3y4aTh
pa3HbIE SIBJICHUS OKPY’KAIOIIEr0 MUpPa, 3HAHUE MOHATUIHOTrO anmapara o pasaeiy
«CtepeomeTpus» yueOHOro Kypca FreOMETpHH;

dbopMHpoBaHHE  yMEHHMS  BJAQJE€Th  OCHOBHBIMM  TOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX W UX OCHOBHBIMU CBOMCTBaMH, 3HAHUE TEOPEM,
dbopMyll U yMEHHE UX MPUMEHSITb, YMEHHS JI0Ka3blBaTh TEOPEMbl U HAXOAWUTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHUS PACIIO3HABATh HA YEPTEKAX, MOJEISIX U B pEaJbHOM
MUpPE MHOIOTPaHHUKH M Te€ja BpALIEHUSA, KOHCTPYHMPOBAThb TI'E€OMETPUUYECKHE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUSA BO3MOKHOCTH AKCHOMATHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUi, (OPMUPOBAHUE MOHUMAHUS POJIM AKCUOMATUKHU MpU
IIPOBEJICHUN PACCYKICHUN;

dbopMHpOBaHWE YMEHHUS BIIAJIETh METOJAMH JI0KA3aTENbCTB M AJITOPUTMOB
peleHusi, yMeHUs UX NPUMEHSTh, IPOBOJIUTH JOKA3aTeNIbHbIE PACCYXKIEHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHUX 3a7a4 U 337a4 C MPAKTUYECKUM COJEPKAHUEM,
(dbopMupOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH [OKAa3aTelIbCTB MPU



000CHOBaHUY MAaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKHU B MPOBEJICHUHT
JNEAYKTUBHBIX PaCCy>KJICHUM;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEH O0YJarOIINXCsl, TTO3HABATEIILHON aKTHBHOCTH, MCCIICOBATEIHCKUAX
YMEHUHN, KpUTUIHOCTU MBIILICHUS, HUHTEPEca K U3YUCHUIO T€OMETPUH;

dbopmupoBaHrie (PYHKIIMOHAIIBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHUU:
YMEHUSI PACIO3HABATh TMPOSBICHUS TEOMETPUUYECKHX TMOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX KH3HEHHBIX CHUTYyaIUsIX U MPH U3YyYEHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSIBJICHUS 3aBUCUMOCTEM UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEANBHBIX CUTYyallMi, HCCIEJOBaHUSI TOCTPOCHHBIX MOJIENEH,
WHTEPHPETALNUN MTOJTYYSCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KAaTEIBLHBIMU JIUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 kmaccax sBistorcs:  «lIpsgmMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«MHuororpanaukn», «Tema Bpamenws», «BekToppl ©  KOOpAWHATHI B
MPOCTPAHCTBE», «JIBUIKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TtpeOoBaHME «yMETb ONEPUPOBATH
MOHATUSIMUY, PEJIEBAHTHBIMU F€OMETPUU Ha YTIIyOJIEHHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCHUTCSI KO BCEM COJEpKaTeIbHBIM JIMHUSAM Y4e€0HOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUW  pacrlpeiensercss He TOJIbKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. CoaepxkaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjbTaram ocBoeHus DenepanbHO padoueit
MPOTPaMMBI, PacHpeneIEHHBIM MO ToJaM OOYYEHUS, CTPYKTYPHUPOBAHO TaKHM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUIIMATILHBIM BOIIPOCAM 00yYaromuecs
oOpamajuch  HEOJHOKPATHO. ITO TMO3BOJSET OPraHu30BaTh  OBJIAJICHHE
r€OMETPUYECKUMHU MOHATUSIMU ¥ HaBBIKAMHU TOCIIEA0BATEILHO U TTOCTYIATEIBHO, C
COOJTI0/IEHNEM TPUHITAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPHUYECCKUX TPEICTABICHUNA O0yUYaIOIIUXCS, PACIIUPSS U yTayOmsis
e€, 00pa3zyst MPOYHBIC MHOKECTBEHHBIEC CBSI3H.

[lepexoq K U3YYEHUIO TEOMETPUM Ha YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3/aTh ycioBus i auddepeHimanuu 00ydeHus, NoCTPOSHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTENbHBIX MPOTPaMM, OOECHeUUTh YIIIYOJIEHHOE
M3y4EHHE T€OMETPUHU KaK COCTaBJIsItoIEH yueOHoro npeameta «MaTemaTukay;

MOATOTOBUTh OOYYAIOIMIMXCS K TPOJOJDKEHUIO HM3YyYCHHS MaTEMaTHKH C
yu€ToM BbIOOpa Oyayiiei mnpodeccuu, odecreynBas MPEEMCTBEHHOCTh MEXIY
oO1uM 1 podeccuoHaTbHBIM 00Pa30BaHUEM.

Ha wusydenue yueOHOrO Kypca «l'eomeTpusi» Ha yriiyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kitacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 Jaca B HEJIENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTepeoMeTpur. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBO. I[loHsATHE 00 aKCMOMAaTHYECKOM TOCTPOEHHH CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacmnoyioKEHWE MPSIMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajulelibHble W CKpEIIMBAMOIIMecs npsMble. [Ipu3HaKW CKpelMBarOMIMXCS
npsAMbIX. [lapannenbHOCTh IPSAMBIX U INIOCKOCTEW B IMPOCTPAHCTBE: NapajlIC/IbHbIC
IPSIMBIE B IPOCTPAHCTBE, NaPAJLIETBHOCTD TPEX NPSAMBIX, IAPAIIIETBHOCTD MIPSMOU
u 1iockocT. [lapannenbHoe W LEHTpalbHOE MPOEKTUPOBAHME, W300paKeHUE
¢uryp. OcHOBHbIE CBOWCTBa MapauieIbHOrO0 MNpoeKTHpoBaHusa. 3o00paxkenue
¢buryp B nmapajjieNbHOW MNPOEKIHUH. YTJbl C COHANPABICHHBIMA CTOPOHAMHM, YIOJI
MEXKy NMPAMBIMH B ITPOCTPAHCTBE. llapajienbHOCTh IIIOCKOCTEN: Napasule/IbHbIC
IIJIOCKOCTH, CBONCTBA MapajuIeIbHbIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpadJp, Mapajuiejenunes,
MMOCTPOEHUE CCUCHU.

[lepneHANKYISIPHOCTh TPSIMOM U MJIOCKOCTH: MEPIEHIUKYJSPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSMBIE NApPAUICIbHBIE M TEPIECHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH MPSIMOM M IUIOCKOCTH, TeopemMa O MpsSMOU
NEPHEHANKYIIIPHON IIJIOCKOCTH. OpTtoronaisHoe IIPOEKTUPOBAHUE.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE
OT MHpsAMOM 10  IUIOCKOCTH, MpPOEKHUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IJIOCKOCTEW: NPU3HAK  MEPHECHAMKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX NePHEHIUKYISpax.

Yrael B OPOCTPAHCTBE: Yroia MEXAY IMPSIMOM M IUIOCKOCTHIO, JABYI'PAHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOIPAHHBIC YTJIbI.
CBoiicTBa TIUIOCKMX YIJIOB MHOrorpaHHoro yrija. CBoOWCTBa IUIOCKUX H
JIBYIPAHHBIX YTJOB TPEXTPAHHOIO yrija. TeopeMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKHu

Buasl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronbHas
pu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MbI, OOKOBAas M TOJIHAS TTIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsIMOYTOJbHBIA  MAPAUICHENUANE W  €r0o  CBOMCTBA.
Kparuaiimme myTh Ha TMOBEpXHOCTM MHOrOrpaHHHMKa. Teopema OJiiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupammpma: n-yronpHas mHUpaMuma,
nmpaBuwiIbHas W yceu€HHas nupamuabl. CBoiicTBa pébep M OOKOBBIX T'paHE
MpaBWIbHOU nupamMubl. [IpaBuiibHbIE MHOTOTPAHHUKU: TIpaBUIbHAS TPU3Ma U



npaBWibHAs NUpamMuAa, MNPABWIbHAS TPEyrojbHAas MNHUpaMUJa W IPaBUIIbHBIN
TeTpasap, KyO. IlpeacraBieHune O MNpaBUIbHBIX MHOTOTPAHHUKAX: OKTasdp,
JOJIEKadIp ¥ UKOCadIp.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, JAWaroHaja, YIJIbL.
[Tnomanp OOKOBOM TOBEPXHOCTH M TIOJHOM TMOBEPXHOCTH MPSMOMl TNPHU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOM IIOBEPXHOCTH MPSAMON IPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH MPABWIBHON MHUpPaMUIBbI,
T€opeMa O IUIOIIAIN YCEUEHHOW MTUPaMU/IbL.

CuMmmeTprss B IPOCTPAHCTBE. JJIEMEHTBl CUMMETPUM  IIPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B MNPAaBWIBHOM MHOTIOI'DAHHMKE: CHMMETPUS
napajuielenune1a, CUMMETPHsS NPABWIBHBIX MPU3M, CHUMMETPHUS NPABUIBHOU
nUpamMubl.

BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATUSA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOp, AJMHA HEHYJIEBOIO
BEKTOpAa, BEKTOPBHl KOJUIMHEApHBIC, COHANPABJICHHBIE W  IPOTHBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. J[€MICTBUS C BEKTOPaMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha
yrcno. CBOKWCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHS BEKTOpPA HA YHCIIO.
[TonsiTEe KOMIUTaHAapHBbIE BEKTOPHI. [IpU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O pPa3OKEHHMH BEKTOpA 10 TPEM
HEKOMILIAaHApHBIM  BekTOopaM. I[IpsMoyrosibHass  cucreMa  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIYy KOOpAMHATAMHU BEKTOpa H
KOOpJIMHATaMH TOYEK. YToil MexAy BeKkTopamu. CKalIpHOE NPOU3BEACHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenus

[loHATHA: DUIMHAPUYECKAsT IIOBEPXHOCTb, KOHMYECKas IIOBEPXHOCTb,
chepuueckass TMOBEPXHOCTb, OOpasyloline TmoBepXHOCcTed. Tena BpalleHUs:
UMJIMHAP, KOHYC, YCEUE€HHBIM KOHYC, c(epa, map. BzanmmHOoe pacmnosiokeHue
cheppl M IUIOCKOCTH, KacaTelabHas IUIOCKOCTh K cdepe. M3o0paxenue Tten
BpallleHus1 Ha TUIOCKOCTH. Pa3BéprTka mumHApa U KoHyca. CummeTpus cdepsl U
mapa.

O6bEéM. OcHOBHbIE CBOMcTBa 00bEMOB Tei. Teopema 00 o0O0BEME
NPSIMOYTOJILHOTO TMapajuiesienunena u cieacteuss u3z He€. OO0bEM mpsiMolt U
HAKJIOHHOW MpU3MBI, LWIWHIpA, TUpaMHUIbl U1 KoHyca. O0BEM 11apa U 1M1apoBOTro
CEerMEHTa.

KomOunanuu Ten BpallleHHs U MHOTOrpaHHUKOB. Ilpu3ma, BmnucaHHas B
WIMHApP, ONMCaHHAas okojio wnuiauHapa. Ilepeceuenune cdepbl U 1mapa c
miockocThio. Kacanue mapa u cdepbl miockocTeio. [ToHsATHE MHOrOrpaHHUKA,



OMKCAaHHOTO OKOJO cdepbl, cepbl, BNUCAHHOM B MHOTOIPDAHHUK WM TEJIO
BpaICHUS.

[Tnomans MOBEPXHOCTH NUIWHAPA, KOHyCa, ITUIOmanas chepsl U €€ JacTew.
[Tomobue B mpoctpancTBe. OTHOmIEHWE OOBEMOB, IUIOMAJAEH TMOBEPXHOCTEH
nonoOHeIX ¢uryp. I[lpeoOpazoBanue momoOusi, romorervs. Pemienue 3amgad Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB M TEJI BPAILICHUS: CEUCHUS IWJIMH]IPa
(mapayuienbHO W MNEPHEHAUKYISIPHO OCH), CEYEHUsS KOHyca (IapasuiesibHbIC
OCHOBAHUIO U MIPOXOSIIME Yepe3 BEPIINHY), CEUCHUS IIapa, METObI MOCTPOCHUS
CEUCHMI: METOJ CJEIOB, METOJl BHYTPEHHErO0 MPOEKTHUPOBAHHUS, METOJI MepeHoca
CEKYIIEH MIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanyu Haj  BEKTOpaMmHu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBA BEKTOPHOTO YMHOXEHHUs. [IpsMoyrosibHas
cucTeMa KoopAuHAaT B mipocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJl MpPH PEIICHUH TE€OMETPUUECKUX
3ajay.

J{BUKeHHsI B IPOCTPAHCTBE

JIBxenus mpoctpancTBa. OtoOpaxkeHus. [[BukeHHss U paBEHCTBO (GUTYP.
OO6mme cBoicTBa JBWXCHUW. Buapl ABWKEHUM: mNapallieIbHBI TIEpPEHOC,
LIEHTpaJbHAasl CUMMETPHUSA, 3€pKajbHas CHUMMETPHUsS, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BoCIUTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3ULIMH 00YUaIOIIEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCUMCKOro  00IllecTBa,  NPEACTaBICHUE O
MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHHMH,
MPOIETyp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W APYTroe), YMEHHE
B3aMMOJICUCTBOBATh C COIMAIbHBIMM HWHCTUTYTaMU B COOTBETCTBHHM C UX
GyHKUIUSIMU 1 HA3HAYCHHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HMIECHTUYHOCTU, YBAKEHHS K
MPOILIOMY M HACTOSIIIEMY POCCHUICKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMaTUYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTIXKEHHM B JPYrMX HayKax, TEXHOJOTusAX, cdepax
SKOHOMUKHU;

3) 1IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, CPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUWA, dTUYECKOTO IMOBEJICHHS, CBI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUN HAyKh U JICSITEIbHOCTBIO YYEHOTO, OCO3HAHHE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIIEro;

4) scTeTHYeCcKOe BOCITUTAHHE:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs JCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/a4, PEHICHUH, pacCy ICHHUN, BOCIPUUMYHNBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocnuTaHME:

c(hOpPMUPOBAHHOCTh YMEHHUSA NPUMEHATh MAaTEeMaTUYECKUE 3HAHUA B
WHTEpecax 3JI0pOBOro 1 0e30macHoro oopas3a KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0POBBIO (37I0pOBOE MNMHUTAHHUE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
P 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIHHOM ESITEIHHOCTHIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TPYHy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaMm  TPOECCHOHAIBHONW  JCATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TPUIOKEHUSIMH, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOD
Oynymelr mnpodeccur U pean30BBIBATH COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTUYeCKOMY OOpa3OBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHDKCHWH BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYCCKUX 3aJ1a4 MaTeMaTHICCKON HAIPaBJICHHOCTH;

7) 3K0JI0THYECKOe BOCIIMTAHUE:

C(OPMHPOBAHHOCTh  JKOJIOTHYECCKOW  KYJIbTYphl, ITOHUMAHUC BIUSHUS
COIMAJIBHO-D)KOHOMHYECKHX TPOIIECCOB HA COCTOSIHHE IMPHUPOIHOW M COIHATBHOU
CpeIlbl, 0CO3HaHHUE TJIO0ATBPHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM, OpPUEHTAITUS
HAa TIPUMCHCHHE MAaTeMAaTHYCeCKUX 3HAHWN MJIs peIIeHUs 3aaad B O0JacTH
OKpYXalollel Cpeapl, IUIAHUPOBAHUE IIOCTYIIKOB M OIICHKH HMX BO3MOJXKHBIX
MIOCJICJICTBHM JISI OKPYKarOIIEH CpeJIbl;

8) HeHHOCTH HAYYHOT0 NMO3HAHNS:

c(OPMHPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHUS HAyKW W  OOIIECTBEHHOW  TPAKTUKHA, TOHUMAaHUE
MaTEeMaTHYeCKOH HayKh KakK c(ephl YeTOBEYECKON IeATEIHLHOCTH, 3TaloB ¢
pa3BUTHUS W 3HAYUMOCTH [IJII Pa3BUTUS IIMBWIM3ALMK, OBIQJCHHE S3BIKOM
MaTeMaTUKH W MaTEeMaTHYECKON KyJbTYpOW KaK CpEJICTBOM IIO3HAHUS MHPAa,
TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO M HCCIEAOBATEIBCKYIO IEATCIbHOCTh
WHIUBUyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS

ba3oBble joruueckue 1ecTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXIYy MOHATUAMH, (POPMYIUPOBATH
OTpeIeJICHUs TIOHSATUM, YCTaHABIMBATh CYIIECTBEHHBINA MPU3HAK KJIacCU(DUKALINH,
OCHOBaHMsI JiJIsi 0000IIIEHUS U CPaBHEHU S, KpUTEPUH MPOBOAMMOTO aHAJIN3A,

BOCIIpUHUMATh,  (OPMYJIHUpPOBATH U  MPeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPAUTEIbHBIC U OTPULIATEIbHBIC, €IMHUYHbBIC, YACTHBIE U O0II1e, YCIIOBHBIC,

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOPEUUS
B (hakTaxX, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHUS] 3aKOHOMEPHOCTENW U IPOTUBOPEYNN;

JIeJIaTh BBIBOABI C HCIOJIb30BAHHEM 3aKOHOB JIOTUKHW, JE€IYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEILHO JJOKA3aTEILCTBA MATEMAaTUUECKUX YTBEPKICHUIN
(IpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh ApPTyMEHTAIINIO, IPUBOIUTH TIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKIACHHS U BHIBOIBI;

BBEIOMpATh CMOCOO pelieHus y4eOHOW 3amady (CpaBHMBATh HECKOJBKO
BApDUAHTOB  PCIICHMS, BBIOMpaTh  HamboJiee  MOAXOMSIMMM C  y4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUS:



WCIIOJIb30BaTh BOMPOCHl KaK HCCIIEIOBATEIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMmynaupoBaTh  BONPOCHl,  (GUKCHpPYIOLIME  NPOTUBOpeune,  mpodiemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (popMUpOBaTh TUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIIMI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTEMaTUYECKOro 0ObEKTa, sIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SIBICHUSIMU, TPOIIECCAMH;

CaMOCTOATENFHO (OPMYITHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
OpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OICHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKe BBIJIBUTaTh
MPEANOJIOAKEHHUS O €T0 PA3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora c undgopmanmeii:

BBIABJIATh AeUIIMTH UHPOpPMAIMHU, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U JIJIs PEUICHUS 33]]a4H;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHATU3UPOBATH,
CHUCTEMATU3UPOBATh U HWHTEPNPETUPOBATh MH(OPMALMIO PA3NUYHBIX BHUAOB U
dbopm npeAcTaBICHUS;

CTPYKTYpUpOBaTh MHGOPMAIINIO, MPEACTABIATh €€ B pas3lMyHBIX (opmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATH HaJIEXKHOCTh uHbopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMyJIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIe 1eiiCTBUA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYX IAEHUS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOLIEHMsI, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, 1aBaTbh IOACHEHUS 10 XOJYy PELICHMs 3aJauy,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pe3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYKIAae€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3ajaud, BBICKA3bIBATH HJEU, HALIEJICHHbIE Ha TIOUCK
pelIeHns, COINOCTABIIATh CBOU CYXIEHUS C CYXKICHUSAMU [PYyTHMX YYaCTHHUKOB
nuanora, oOHapyXUBaTh pa3jMuue W CXOJICTBO IMO3ULHUN, B KOPPEKTHOM (opme
(bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIbTAThl PEUICHUS 3a1a4d, YKCIIEPUMEHTA, UCCIICIOBAHMS,
IpOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4E€TOM 3ajad
Npe3eHTAlUU U 0COOEHHOCTEN ayIMTOPUH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BEIOUPATh CIIOCOO PEIIeHUs C
Y4ETOM MUMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBAThH BAPUAHTHI PEIICHUH C Y4éTOM HOBOM MH(pOpMAITIH.

CaMOKOHTPOJIb, SMOIMOHAJILHbI MHTEJLICKT:

BJIaJICTh ~ HaBbIKAMHU  ITIO3HABaTEJIbHOW  pedJIEeKCMH  KaK  OCO3HAHUs
COBEpIIIaEMbIX JACHCTBUM W MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTaTOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJSI TIpoIlecca M pe3yibTaTa pelIeHUs
MaTeMaTUYECKOM 3aJauH;

MIPEABUJICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHUKHYTh IIPH PEIICHUU 3aJ1a4H,
BHOCHUTh KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUIM, OOBSICHATh MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3YJIbTaTOB JEATCIbHOCTH, HAXOUTh OIIUOKY,
JlaBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITEJIbHOCTD:

MIOHUMaTh M MCIIOJb30BaTh MPEHUMYIIECTBA KOMAHIHOW U WHIAWBUIAYAIbHON
paboThl TpU peIICHHH Y4yeOHBIX 3a/Jad, TMPUHUMATh I1€JIb COBMECTHOMU
JEATEIIbHOCTH, TUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOM padOThI, paclpenessiTh
BUIBI paboT, JIOrOBapUBaThCH, OOCYXKJaTh MPOLECC U pe3yabTaT pPadoTHI,
000011aTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B I'PYIIOBBIX QopMax paboTsl (00CykJeHHs, OOMEH MHEHHI,
«MO3TOBBI€ IITYPMBD» U HHBIE), BBINOJHITH CBOIO 4YacThb pabOThl W
KOOPJIUHUPOBATh CBOM JCWUCTBUSI C JAPYTUMHM UJICHAMHU KOMAaHJbl, OIICHUBATh
Ka4eCTBO CBOETO BKJaja B OOIUH MPOAYKT IO KPHUTEPHSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniry 10 ki1acca oOy4Jaronuiicss HAy4YuTCs:

e CBOOOJIHO OMNEPUPOBATH OCHOBHBIMH TOHSTHUSIMU CTEPEOMETPUU TP
pEelIeHNH 3aa4 U MPOBEICHUN MAaTEMAaTHUYECKUX PACCYKICHUM;

e TMPHUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX IPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJaccU(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHHE MPSMBIX B MPOCTPAHCTRBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHSATUSMH, CBA3aHHBIMHU C yrjaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMU B MPOCTPAHCTBE, MEXKAY HNPSMON H
IJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHSATUAMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIC BHJbl MHOTOIPAaHHUKOB (IIpHU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napaiiesienune, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAaHHUKH,  BBIOMpAas  OCHOBAaHUSA IS
KJ1accu(ukanum;

e CBOOOJHO OIEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMM C  CEUYEHUEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajiesbHOE, LHEHTPATBHOE U OpPTOTrOHAIBHOE
POEKTUPOBAHKE (DPUTYp HA IJIOCKOCTh, BBIIOIHATH W300pakeHUs! PUryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  MOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHUMMETPHUM, LEHTP, OCh M IUIOCKOCTb CUMMETPUU
uryper;

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

e BBINOJIHATH JICHCTBHSI HAJl BEKTOPAMU;

e pemaTh 3a3Jaud Ha JI0Ka3aTEJIbCTBO MATEMAaTUYECKUX OTHOIIEHUN U
HaXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, NPHUMEHSST HU3BECTHBIE METOJbI
IIPU PELIEHUM MAaTEMATHYECKHUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e IPUMEHATH IPOCTEMIINE MPOTPAMMHBIE CpPEICTBA W  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e W3BJEKaTh, MNpPe0oOpPa3OBBIBATH M WHTEPHPETUPOBATH HH(POpPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUIypax, MpEeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE€ 3HAHHUA Ha TMPAKTHKE: CpaBHUBAaTh M
aHANIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh U3YYCHHbIEC MOHSATUS B
mpolecce TMOUCKa PpEelIeHUus  MaTeMaTH4yecKu  CchOpMYIMPOBAHHOU
npoOeMbl, MOJAEIMPOBATh pPEANbHBIE CHUTyallMd Ha SI3bIKE TE€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHUEM I'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara ajareOpbl, pellaTh MPaKTUYECKUe 3a/1ayH,
CBSI3aHHBIEC C HAXOXKJEHUEM I'€OMETPUUYECKUX BEJIMYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX ATamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kiiacca odyvaromuiics HayquTCs:



CBOOOJTHO OTEPUPOBATH IMOHATUSIMH, CBS3aHHBIMUA C IWIMHAPUYECKOMH,
KOHUYECKOM U cepuyeckoid MOBEPXHOCTAMH, OOBSICHATH CIOCOObI
MOJIyYECHUS;

OIepUPOBATh MOHATUAMHU, CBSI3aHHBIMU C TEJIAMH BPAILEHUS: IIUIHHAPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Tela BpamleHus (IWIMHAP, KOHyC, cdepa W ImIap) u
OOBSICHATH CIIOCOOBI MTOJTYUEHHUS TN BPAIICHHUS;

KJIaCCU(DUIMPOBATH B3aMMHOE PACIIONIOKEHUE CPEPHI U TNTIOCKOCTH;
BBIYKCIIATh BEJIMYUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUs,
O0BEMBI U IUIONMIA/IA MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeNl BPAIICHHUS,
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOJTHO OIEPUPOBATH MOHSTHUSIMH, CBA3aHHBIMH C KOMOMHAIIMSIMU TeE
BpaIieHUsI ¥ MHOTOTPAHHWKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
ONMMCAHHBIA OKOJO cepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK HIIA TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHS MEXIY IUIOMIAIIMHU TOBEPXHOCTEN U 00BEMaMuU
IMOTO0OHBIX TEN;

n300paxarb u3ydaeMmble (UTYpHI, BBITIOIHATH (BBIHOCHBIE) ILJIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BpaIICHUS;

U3BJICKaTh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBaTH HWHOOPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUTypax, TMPEACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIMH HAJl BEKTOPaAMHU;

3aJ1aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;
peliaTh TeOMETPUIECKUE 3aaUl Ha BBIYMCIICHUE YTIIOB MEXKAY IPSIMBIMHU
U TJIOCKOCTSIMHU, BBIYMCIICHHE DPACCTOSHUNM OT TOYKU JI0 TIJIOCKOCTH, B
11€JI0M, Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO 1A NP PEIICHUY;
CBOOOJTHO ONEPUPOBATH TOHATHSIMU, CBS3aHHBIMH C JIBIOKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKEHU;

BBITIOJIHATh HM300paXEHUS MHOTOTPAaHHUKOB W TEJI BpaIlIeHUS TPHU
MapaJuIEIbHOM  MEPEHOCE, [EHTPAJIbHOM CUMMETPHUM, 3€PKaAIbHOMU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSAMOU, IPeoOpa3oBaHUs TI0100MS;
CTPOUTH CEUEHHS MHOTOTPAHHWUKOB M TEJ BpAICHUS: CEUCHUS IMIUHIpA
(mapayuienTbHO U MEPIEHIUKYJIISIPHO OCH), CEUCHUS KOHYca (TlapajuiesibHbIe
OCHOBAHMIO U MPOXOAIINE YepPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHM: METOJ CJEIO0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TEOMETpUUECKHe (HaKThl IS PEIICHHS CTEPEOMETPUUCCKUX
3a/1a4, OPEANOJIAraloIiuX HECKOJBKO IIArOB PEUICHUS, €CIU YCIOBHUS
NPUMEHEHUS 3a/IaHbl B SIBHOM U HESIBHOU opMme;

pemarp 3aJa4d Ha J0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOIIEHUH U
Hax0JICHUE TEOMETPUUECKUX BEIINYUH;

MIPUMEHATH MPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 33/1a4;

NPUMEHATh  TOJYYEHHbIE  3HAHWS  HA  MPaKTUKE:  CpaBHUBATh,
aHaJM3UPOBATh U OLICHUBATH PEATbHBIE CUTYAllUH, IPUMEHATh N3yUYCHHbIC
MOHATHS, TEOPEMBbI, CBOWCTBA B MPOLECCE IOUCKA  PELICHUS
MaTeMaTU4ecKn  CHOPMYIMPOBAHHOW  MPOOJIEMEI, MO/JIETTUPOBATh
pEalIbHBIE CUTyallMd Ha SI3bIKE TE€OMETPUM, HCCIEAOBATH IMOCTPOCHHBIC
MOJIEJIA C HCHOJIb30BAHUEM TIE€OMETPUYECKUX IIOHSATUU U  TEOPEM,
anmapara anreOpbl, pemaTh MpPaKTUYECKHE 3a7add, CBS3aHHBIE C
HAXO0XJCHUEM I'€OMETPUYECKUX BEIINYNH;

UMETh TpEACTaBleHUs 00 OCHOBHBIX 3Tamax Pa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4yacTu (PyH/1aMeHTa Pa3BUTHUSI TEXHOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOorpaMMsbl Bcero Koutpoapupie | Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B crepeoMeTputo 23 1
’ B3anMHOe pacnonokeHue npsMsIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD NPSMBIX U 75
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl ¥ pacCcTOSHUSA 16 1
MHororpanHuku 7 1
BexTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATU3ALUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne /it HaunmeHoBaHMe pa3je/ioB U TeM T T O B S—— (uudpossbie)
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 AHanuTHuecKas reoMeTpus 15 1
) [ToBTOpeHwme, 06o6meH?e " 15 |
CUCTEMAaTH3alMsl 3HAaHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomany moBEpXHOCTH U OOBEMBI 9 1
KPYTJIbIX TEJ
6 JIBrKeHUS 5 1
7 [ToBTOpeHue, 0606HI€HI:I€ u 17 )
cucTeMaTtu3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







HOYPOYHOE IIVIAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OcHOBHBIE MTpaBUIIa H300paKEHUS HA
PHCYHKE TIOCKOCTH, apalIeIbHBIX
IPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[ToHsATHS cCTEepeOMETpHH: TOUKA, TIPSIMas,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, IMapalICIIbHBIX MIPAMBIX
(0Tpe3koB), cepeIMHBI OTpe3Ka

[TonsTHs: nepecekaroecs MIOCKOCTH,
MEepPECEKAIOIINECS MPSAMAs U TIIOCKOCTb;
MOJIYTIPOCTPAHCTBO

[lonsTHA: nepecekaronmecs mIOCKOCTH,
nepecekarommecs npsiMasi v MioCKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 00OBEKTOB

MHororpaHH1KH, U300pakeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOINUX 00BEKTOB

AXCHOMBI CTCPCOMCTPHU U IICPBLIC




CICACTBUA N3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
crnencTBus U3 HUX. CrocoObl 3a1aHus
HPSIMBIX U TUIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U TNIOCKOCTEH

10

N300paxenune cedyeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE POXOIST Yepe3 MxX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIyYEHHBIX IUIOCKOCTEN. PackpamuBanue
MOCTPOSHHBIX CEUCHHUI PA3HBIMH [[BETAMHU

11

N300pakeHue CeYeHUI MUpaMKIbl, Ky0a
MPU3MBI, KOTOPBIE IPOXOST Yepe3 uxX
pebpa. M3o0pakeHne nepecedeHus
MOJTYYCHHBIX IIOCKOCTEH. PackpamnBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH I[BETAMU

12

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pedpa. M3o0pakeHne nepecedeHus
ITOJIyYEHHBIX IUIOCKOCTEN. PackpamuBanue
IIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMHU

13

N300parkeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pebpa. M3o0pakeHne nepecedeHus
ITOJIyYEHHBIX IUIOCKOCTeN. PackpamuBanue
IIOCTPOECHHBIX CEYEHUI Pa3HbIMU LIBETAMHU

14

Merton cneaoB ois MMOCTPOCHUMA CcedyeHUI




15

Mertop cienoB AJisl IOCTPOCHUS CEUSHHM.
CaolicTBa nnepeceveHnil IpsMbIX U
IIJIOCKOCTEN

16

Meroa cneqoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHuid NpsMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceueHuit B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEU U 3aMKCh 111aroB
MMOCTPOEHUS

18

[TocTpoeHue ceueHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTen(efI U 3alliUCh HIaroB
MOCTPOCHHS

19

[TocTpoenue ceuenuii B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemei/’I U 3aI1MCh HI1aroB
MMOCTPOCHHUS

20

[TocTpoenue ceuenuit B mupamuie, kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemei/’I U 3aIlliCh HIaroB
MMOCTPOCHHUS

21

[ToBTropenue miuanumeTpuu: Teopema o
MIPOIMOPLHOHANIBHBIX oTpe3kax. [logo0ue
TPEYroJbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4YepTexax. Mictopust pa3Butus
MJITAHUMETPUU U CTEPEOMETPUHI




23

KontposbHas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKkpeluBaromuecs
npsiMble. [Ipu3Haku ckpelnBaronmxcs
npsmMbix. [lapaniensHble npsimMble B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMON MMapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEeH Ha TaHHOU
npsimoi. JlemMMa o nepeceueHun
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapamtenpsHOCTB Tpex npsMbIX. Teopema o
TpEX MapajuIeNbHBIX NPSMBIX. Teopema o
CKpELIUBAOIIUXCS MTPSAMBIX

27

[TapanmnenpsHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoeKTHUpoBaHus. M300paxxkeHue pasHbIx
¢buryp B napajuieabHON NPOEKIUN

28

enTpanpHas nmpoekuus. YToiu ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOII
MEXy IPSIMBIMU

29

3amaun Ha JOKA3aTeILCTBO U
HCCIIEIOBAHUE, CBSI3aHHBIE C
PacIoIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

30

[TonsATHA: MapauIeTbHOCTh NPSMOM U
IIJIOCKOCTH B IIpocTpaHcTie. [Ipu3Hak
MapaJuIEIbHOCTH MPSIMOU U IVIOCKOCTH.




CaolicTBa napajuieIbHOCTH IPSIMOM 1
IJIOCKOCTH

31

FCOMeTpI/I‘-IGCKI/Ie 3aJa4d Ha BBIYUCIICHUC U
J0Ka3aTcJIbCTBO, CBA3aHHBIC C
MapaJlyICJIbHOCTBIO MPSAMBIX U IIOCKOCTEH
B IIPOCTPAHCTBEC

32

[TocTpoenue ceueHus1, NPOXOIALIErO Yepes3
JAHHYIO IPSIMYIO HA YepTEekKe U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOIIEHUI

33

[TapannenpHas MPOEKIKs, TPUMEHEHNE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1
napauienenumnena. CBoncTaa
napajuiejenumne/a u Mpru3Mbl

34

[TapannensHble mnockocTu. [lpusHaku
MapajuIeIbHOCTU JBYX IIOCKOCTEN

35

Teopema o0 mapajieIbHOCTH U
€MHCTBEHHOCTH IJIOCKOCTH, MIPOXOISAIIEH
yepes TOUKY, HE IPUHAIICKALLYIO TaHHOU
MJIOCKOCTH U CIEACTBUS U3 HEE

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
[apaJUIEIbHOCTH MPSIMBIX MEPECEUEHNUS
IIPY [IEPECEUEHNUN JIBYX NapaljIeNIbHbBIX
IJIOCKOCTEMN TPEThEN

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax MapajljIeNIbHBIX IPSIMBIX,
3aKJIIOYEHHBIX MEXKY NapasuleIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
ABYMA MapalJICJIbHBIMHA ITIJIOCKOCTAMU




38

[ToBTopenue: Teopema Iudaropa na
IIJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIBHUKA

40

CgoiicTBa Ky0a U IPSAMOYTOJIBHOTO
napajuieJenune1a

41

Brruncnenue JiMH OTpe3KoB B KyOe U
MPSIMOYTOJIBHOM Mapauieenure/ie

42

[lepneHMKyYIAPHOCTD IIPSAMOM U
mockocTy. [Ipu3Hak
NEPIEHIUKYJIAPHOCTU IPSIMON U
IJIOCKOCTH

43

[lepneHquKyISIPHOCTD IPSAMOIL U
mockoctH. [Ipu3Hak
MEPIEeHIUKYJIIPHOCTH IPSIMON U
IJI0CKOCTH

44

TeopeMa o Cy1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOU, TPOXOASIIIEH
4yepe3 TOUKY MPOCTPaHCTBA U
MEePIEHAUKYISIPHON K IIIOCKOCTH

45

IInockoctu u MNEPNCHAUKYIAPHBIC UM
IIpsAMBIC B MHOT'OI'PpaHHUKAX

46

IInockoctu u NEPNCHAUKYIAPHBIC UM
IpsAMbBIC B MHOT'OI'PpaHHUKAX

47

[lepneHuKysp ¥ HAKJIOHHAS.
ITocTpoeHue nepneHauKyIIspa U3 TOYKH Ha

MPSAMYIO

48

[leprieHAMKYIISAp U HAKIIOHHAS.




[TocTpoenue neprneHuKysIpa U3 TOUKU Ha
PSIMYIO

TeopeMa 0 TpEX NMEPIEHIUKYISIPAX

49
(npsimast u oOpaTHas)

50 Teopema o TpE€X neprneHauKyIsIpax
(mpsimast 1 oOpaTHasi)

51 Yron Mexay CKpeIUBAOIIUMHACS
MPSIMBIMU
[Touck nepneHANKYISIPHBIX MPSMBIX C

52 IIOMOIIBIO NIEPIIEHAUKYIISIPHBIX
IJIOCKOCTEN

53 OpTOronaibHOE TPOECKTUPOBAHHE
[Toctpoenue ceuenuii kyoa, IpU3Mbl,

54 IIPaBUIILHON MUPAMUJIBI C IOMOIIBIO
OpPTOTOHAJILHOMN NMPOEKIIUA
[Toctpoenue ceuenunii kyba, MpuU3Msl,

55 MIPaBWJIBHON MUPaMUBI C TIOMOILBIO
OpPTOTOHAJILHOMN MPOEKIINH
CumMMeTpust B IPOCTPAHCTBE

56 OTHOCHUTEIBHO IIIockocTu. [lnockoctn
CUMMETpPUI B MHOTOTpaHHUKaX

57 [Ipu3Hak neprneHIuKyaspHOCTH NPSIMON U
IJIOCKOCTH KakK CJEICTBUE CHMMETPUHI

53 [IpaBunbHbIE MHOTOTpaHHUKH. Pacuér
paccTosHUiM OT TOYKHU 0 TNIOCKOCTH

59 [IpaBunbHBIE MHOTOTpAaHHUKH. Pacuér
paccTosHUM OT TOYKHU 0 TNIOCKOCTH

60 CriocoObl OMMYCTUTH MEPHEHIUKYIISIPHI:




CUMMETpHUS, CIABUI TOUYKH 110
MapajuIeIbHOMN IPSIMOU

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHUE PACCTOSTHUN

62

KontposnbHas padota "B3anmuoe
PacCIONIOKEHNE MPSMBIX U INIOCKOCTEN B
npocrtpaHctae"

63

[ToBTOpEHME: Yroa Mexay NPSMbIMH Ha
MIJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yroa Mexay
CKpCHIMBAIOIIUMUCA IIPSAMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘IGCKI/IG METOJABbI BBIYUCICHUSA
yriia MExKAy MpAMbIMU B MHOTOT'paHHUKAX

66

JIByrpansbIil yron. CBONCTBO TMHENHBIX
YIJI0B IBYTPAaHHOTO yTIja

67

[lepnenaukynspusle miockoctu. CBoiicTBa
B3aMMHO MEPIECHIUKYISPHBIX TIOCKOCTEN

68

IIpu3Hak nepneHAuKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O NpsIMOU
IepECEUYEeHMS IBYX IUIOCKOCTEN
MEPIEHUKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsiMoyTobHBIN Napanienenumnen; Kyo;
U3MEpEHUS, CBOMCTBA IPSIMOYTOJIBHOTO
napaenenumnena

70

Teopema o0 1uaroHany MpsIMOYroJIbHOTO




napajjiejacnuiicaa u CJICaACTBUC U3 HEe

71

CrepeomeTpruecKue 1 MpUKIaJIHbIe
3aJla4d, CBS3aHHBIE CO B3AUMHBIM
PacIoNIOKEHUEM TIPSIMBIX M TUIOCKOCTH

72

[ToBTOpEHME: CKPELIUBAIOIIUECS MPSMBIE,
napajuieJIbHbIe IOCKOCTU B CTaHAPTHBIX
MHOTOTpaHHUKAX

73

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKpCHIMBAOIHNXCA IPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPSAMBIMU B
IMPOCTBIX CUTyalUIX

74

Paccrosaue oT TOUkH J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINTIOCKOCTH

75

Brruucnenue paCCTOHHI/Iﬁ MCKIY
CKpCHIUBAOIHUMUCS ITPAMBIMHU C
IIOMOIIBIO HepHGHZ[HKYJIﬂpHOfI TIIIOCKOCTH

76

TpéxrpaHHbIid yroy, HepaBeHCTBA JUIS
TpexrpaHHbix yrios. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIJia

77

DneMeHTHI cPpepruecKoil TEOMETPUU:
reojie3ndeckue TMHUU Ha 3emiie

78

Kontponbras padora "Yriasl u
paccrosiHus"

79

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 DJIEMEHTHI"

80

[Inpamupa. Buael nupamun. [IpaBuiibHas
nupamuia




[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL.

1 IIpaBunbHas npusma !

20 [IpsiMo#t napaienenunesn, 1
IIPSIMOYTOJIbHBIN Napaienenunen, Kyo

23 Brinykibsie MHOTOrpaHHuKHU. Teopema |
Diinepa
Brinyxiibie MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U IOJIYIPABUIIbHBIC 1
MHOTOT'paHHUKU

85 Konrtponsnas padora "MHororpanauku” 1

26 IToHsATHE BEKTOPA Ha MJIOCKOCTHU U B |
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 IIpaBuno napaurenenumnena 1

90 YMHOK€EHNE BEKTOpa Ha YUCIIO 1
Pasnoxxenne BekTopa o 6asucy Tpéx

91 BEKTOPOB, HE JIKAIIUX B OJHOMN 1
IIJIOCKOCTH

92 CkansipHoe mpou3BeIeHUE 1

93 Brruncnenue yria Mex1y BEKTOpaMH B !
IIPOCTPAHCTBE

94 [Ipocreiimne 3a1auu ¢ BEKTOpamMu 1

95 IIpocreiimme 3agaun ¢ BEKTOpaMu 1

96 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

97 IIpocreiiune 3a1a4u ¢ BEKTOpaMu 1

98 O06006111eHrE U cucTeMaTH3alHs 3HAaHUH 1




99 O06001IeHre 1 cCUCTeMAaTH3AIHS 3HAHHUHA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hroroas koHTponbHAs paboTa 1
102 O06001IeH e 1 cCUCTeMAaTH3AIHS 3HAHHUHA 1
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Jara uudposbie
Nen/m | Tema ypoka Kontposbubie | IlpakTuueckue
Bcero u3yyeHusi = oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsl
| [ToBTOpenue tems! "KoopauHaTsl BeKTOpa |
Ha TUIOCKOCTHU U B MTPOCTpaHCTBE"
’ [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpeHue TeMbl "Boluncienue yria |
MEX/ly BEKTOpaMH B IPOCTPaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHHE NIPAMOI, 1
MPOXOJIAIIEH Yepe3 B TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, |
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
7 BektopHoe nmpousBeneHue 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHKE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
pOrpaMMHUPOBaHKE
10 AHaTMTHYECKHE METOBI pacuéra yria ]
MEXAYy IPSIMBIMH B MHOTOTpaHHUKaX
1 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXy IMIIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 dopMya pacCTOSHUS OT TOYKH 10 1




IJIOCKOCTH B KOOpAHUHATaX

HaXO}K,I[eHI/IC paCCTOﬂHI/Iﬁ OT TOYKH OO0

13 IJIOCKOCTH B KyOe

14 HaxoxneHue paccTossHUI OT TOUKU 10
IUIOCKOCTH B IIPaBUJILHOM ITUPaMUIE

15 KonTtponbHas pabora "AHanmuTHueckas
reomerpus”

16 CeveHuss MHOIOIpaHHUKOB: CTaHJapTHBIE
MHOI'OI'PaHHHUKH

17 CedeHuss MHOTOIPaHHUKOB: METO/]I CJIE/I0B
CeueHust MHOTOIPAaHHUKOB: CTaHAApTHBIE

18 IUIOCKOCTH, NIepeceueHus! NPsIMbIX U
IUIOCKOCTER

19 [TapasnnenbHble NpsIMbIE U IUIOCKOCTH:
NapaJuleJIbHbIE CEYECHHUS

20 [TapamienpHble IPSIMBIE U TNIOCKOCTH:
pacu€T OTHOLIECHMI
[TapannenbHble NpsMbIE U TUIOCKOCTH:

21 YTIIbI MEXKY CKPELIMBAIOILIUMUCS
PSIMBIMH
[leprienauKyIApHBIE IPSIMBIE U

2 IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEPIEHIUKYJIPHBIX MIOCKOCTEN U
IPSIMBIX, CHMMETPUHA MHOTOTPAHHHUKOB
[lepneniuKyIsIpHBIE IPSIMBIE U

23 IIJIOCKOCTH: TEOPEMA O TpeX
NEPIEHIUKYIIIpax

24 [IeprieHAUKyIsApHBIE IPSAMBIE U




IIJIOCKOCTH: BBIYUCJIICHUA AJIUH B
MHOTI'OIrpaHHHUKax

25

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, ()OPMYJIbI JUIsI
IonIaiel, cooopaskeHus mo1o0us

26

[ToBTOpCHME: MIOMIAIH
MHOTOYT'OJIbHUKOB, (POPMYIIBI JIJIs
TJIOIIAEH, COOOpaKEeHHUs MOA00us

27

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJIFHUKOB, ()OPMYJIBI JJIS
IJIOMIAEH, COOOpaKEeHUS MTOA00HS

28

[Tnomany ceueHnii MHOIOIPAHHUKOB:
IUIOIIA/IA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00us

29

[Tnomany ceyeHnit MHOTOTPAaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTu, COOOpaKeHHsI MOA00HS

30

Konrtponsnas pabora "IloBropenue:
MHOT'OTPaHHUKH, CEYECHHUS
MHOTOTPaHHHUKOB"

31

O6béMm Tena. O0BEM MPAMOYTOIBHOTO
napaJuleenuneaa

32

3amaun 00 ynBoeHHH Ky0a, 0 KBapaType
Ky0a; 0 TPUCEKIIUHU yTiia

33

CrepeoMeTpHUUEeCcKHEe 33a]]auH, CBA3aHHBIE C
00BEMOM MPSAMOYTOJIBHOTO
napaenenuneaa

34

HpI/IKJ'Ia,Z[HBIe 3aaa4u, CBA3aHHBIC C




BBIUMCIICHHEM 00BbEMA MMpsAMOYT'OJIBHOTO

napaienenumeaa

35 O0bEM IpsIMOI IPU3MBI

36 CrepeomeTpUueCcKHe 3aJauu, CBA3aHHBIE C
BBIUMCJIEHUEM O0BEMOB MPSMOI PU3MBbI

37 [Ipukiagneie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMON NPU3MBI
Brrauciienue 06EMOB Tell C TOMOIIBIO

38 omnpenenéuHoro uHTEerpana. O0sEM
HaKJIOHHOM NMPU3MBI
Brruucienue 00bEMOB Tell ¢ HOMOILBIO

39 onpeaenéaHoro uarerpaita. Oobpém
HUpPaMU/IbI

40 dopmyna 00bpéMa mupamuiel. OTHOIIEHHE
00BeMOB NUpaMu ¢ OOLIUM YTIIOM

A1 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BEMOB MUpPaMU/J C OOIIUM YIIIOM

0 0

1 CrepeomeTpuyecKkue 3a7jauu, CBI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHuEeCKHe 3a]auH, CBSI3aHHBIE C
00BbEMaMU TMPaMHU/IBI
[Tpuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00HEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknagaeie 3amaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMU/IBI

46 [Tpumenenne o0bEMOB. Beruucnenue

pacCcTodHuAg OO0 IMIIOCKOCTHU




Kontponbhas pabora "O0bEM

47 |
MHOTOIpaHHHUKA
Hunuuapudeckasi HOBEPXHOCTb,

48 o0pa3yromue HUIHHIPHYECKON
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBoi HUIHHAD.
[Imomane MOBEpXHOCTH LUIUHAPA

50 Konunueckas moBepxHOCTb, 00pa3yrolue
KOHHYECKOU IToBepXHOCTU. KOHyC

51 CeueHue KOHYCa MIIOCKOCTBIO,
napauieTbHOM MIIOCKOCTH OCHOBAHHUS

57 VYceuénnslii konyc. M306paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaae GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCA

54 [Tomane 60KOBOI MOBEPXHOCTH U
MIOJIHOM MTOBEPXHOCTU KOHYCA
CrepeomeTpruecKkue 3aJauu Ha

55 JI0Ka3aTelIbCTBO U BBIUMCIICHUE,
MIOCTPOEHUEM CEUEHUH IIMIIMHIpa, KOHYCa
CrepeomeTpuuecKkue 3aauu Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEYEHHI [IUINHIpPA, KOHyCca

57 [Ipuknagubie 3a1a41, CBSI3aHHBIE C
[UTHHIPOM

53 [IpuknanHblie 3a1a4u, CBsI3aHHBIE C
ATUHAPOM

59 Cdepa u map




60

[epeceyenue chepsl 1 mapa c
IockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHIO. Buj 1 n300paxenue mapa

61

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u n300paxkenue mapa

62

Ypasuenue chepsl. [Tnomans chepor u e
qyacTeu

63

Cummetpus cdepsl U mapa

64

CrepeomeTpuyueckue 3aaayu Ha
JO0Ka3aTe€JIbCTBO U BBIYUCICHUC,
CBsI3aHHBIC CO c(epoil U mapom,
MOCTPOCHHUEM UX CEYCHHI TIIOCKOCTHIO

65

CrepeomeTpuyueckue 3aaadu Ha
J0Ka3aTe€JIbCTBO U BBIYUCICHUC,
CBsI3aHHBIE CO c(hepoil U mapom,
MOCTPOCHHUEM UX CEYEHUI TIIOCKOCTHIO

66

[puknagHble 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTAaHJAPTHbBIE
mogoous

68

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpalliICHUS U
MHOTI'OI'paHHUKOB

69

3agauu no teme "Tena u MOBEPXHOCTH
BpaiueHus"

70

3anaun 1o TeMe "Tena u NOBEpPXHOCTH
BpanieHus"




71

Kontponbhas padora "Tena u
IIOBEPXHOCTH BpaleHus"

72

O0béM mmmHapa. Teopema 06 00bEME
IPSIMOTO [UIHH/IPA

73

Borurcienne 00bEMOB TeJ € ITOMOIIBIO
onpeaenénHoro uarerpaita. Oobpém
KOHYca

74

[Tnomaan OOKOBOU M OJIHOM
MOBEPXHOCTU KOHYCa

75

CrepeomeTpuyiecKue 3a1a4u, CBsI3aHHbIE C
BBIYHCIICHHEM 00BEMOB LIMIIMH/IPA,
KOHyca

76

[Tpuknagaeie 3apaun o TeMe "OO0bEMBI
IJI0NIaAu MoBepxHocTen Ten"

77

OOBEM 1mapa 1 MapoOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTprUeCcKHe 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BHEMOB
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