MHUHUCTEPCTBO ITPOCBEIEHUS] POCCUHMCKOM ®EJEPALIAN
MunncTepeTBO 06pa3oBaHMsi H MOJIOAEKHOMN MONHTHKH CBepAI0BCKON

obaacTh
HMenapramenT o6pa3oBaHHs AAMHHHCTPALHH ropoja ExarepunGypra
MAOY rumuazus Ne 35
/ e
f/ g o
YTBEPXJIEF )
JUPEKTOP A Ne 35 d:
/7 &Y :",,,l" ; T sss™ 4 N W\/ ,""’
N‘.Q%T «29» aBryc:ra“§O25 L
PABOYASI TPOTPAMMA

yueGHoro npeamera «I'eomerpus. Yriy6iaeHHblIi ypoBeHbY

nis obygarormuxcst 10 — 11 xmaccos

ExaTtepun0ypr, 2025



MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETO
obmiero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe  NpU  HU3YYEHUU
O0Oy4aroLMMUCS MOHATUNHBIX OCHOB I'€OMETPUH, MPHU JI0KA3ATEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPraTb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMWBUIYAJIBHBIX CIIOCOOHOCTEH OOy4arommxcs Ipu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHoN obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTH  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX TEOMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO NMPO(ECCUOHAIBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHNe NMPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI pElIeHUS 33/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOopHil, (pOpMHUpOBaHHWE MOHMMAHHUSA POJU AKCHMOMATHKH MpHU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMeHUsi UX MPUMEHATh, MPOBOJUTH J0Ka3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJEPKAHUEM,
dbopMupOBaHHE TpPEINCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHUY MaTEMATUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronnXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyalUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICp)KATEIBLHBIMH JIUHUSAMU y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YTIIyOJIEHHOM ypOBHE OOYyYCHHUS B
10-11 kmaccax, OTHOCHUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensiercs He  TOJBKO  TI0
coJiep KaTeNIbHBIM JIMHUSAM, HO U 10 Togam oOydenus. Coaepkanue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO MO3BOJSET OPraHu30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHBIE CBSI3U.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus  Juis auddepeHumnanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, oOOecneyuTh yriayOnaeHHoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIISIONICH yaeOHoro npeameTa «MareMaTukay;

MOJATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, IpsMas, ILIOCKOCT,
npocTpaHcTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢buryp B mapajuiesbHOW MPOEKUHUH. YTJbl C COHAMPABIEHHBIMA CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IJIOCKOCTU: IEPIICHIUKYJIAPHBIE NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIsIpax.

Yriael B IpOCTPAHCTBE: YroJl MEXAY NMPSMOW M INIOCKOCTBIO, JBYTPAaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipumsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamMuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IIpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYrojibHas NUpamMuAa MU MPAaBHIbHBINA
TeTpasap, Kyo0. IlpeacraBieHue O MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOAEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajy, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMOM IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIB,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX HPHU3M, CHMMETpHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamrenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyrospHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHHUYECKAash MOBEPXHOCTb,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepbl M TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3obpaxkenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OObEM mpsMoill u
HAKJIOHHOW TPU3MBI, MIIWHJpA, TUPaMUIbl 1 KoHyca. O0BEM I1apa U mapoBOro
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoTeTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (mapasuielbHble
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ INEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWMCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npocTtpaHcTBe. KoopanHatel BekTopa. Pa3znoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHUs B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OTtoOpakenus. [[BHKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauiebHBIA TEPEHOC,
LEHTpaJIbHAsl CUMMETpPUS, 3€pKAIbHAS CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaanckoe BoCIUTaAHHE:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULMHU 00YUYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxaaHcKoro oOuiecTBa (BbIOOpPHI, ONPOCHl M JpPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOIIIOMY M HACTOALIEMY POCCUMCKONM MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOU IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, cpOopMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUsA, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAss OCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATb COOCTBEHHBIE >KU3HEHHbIE IIJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS 1LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOol Kak CpEICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XApPAKTEPU30BATh CYIIECCTBCHHBIE MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBATH THUMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yjbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLECcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUIUTHI MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAe€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLIMOHAIBLHBIN HHTEJJIEKT

BJa/JE€Th  HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
NEeSATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW palOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHAPOBAaTb CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUAMH CTEPEOMETPUU TIPU
peLIeHNnH 337a4 ¥ NPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LIEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMH METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUKMCIITH IUIOMIAAM  IOBEPXHOCTE  MHOTOTPaHHUKOB  (IpU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEPUPOBATH MOHATHSAMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUH MAaTEMATHYECKUX 33]1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeAcTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIE MOHSATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynupoBaHHOU
npo0JieMbl, MOJEIUPOBATh PEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM TE€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHMYECKOW U CEepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIAMH BPAILLCHUS: [IWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHUS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpAaIlCHHUS,
O0OBEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHMS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOTPAaHHUK W TEJIO
BpAaICHUS;

BBIYHCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMS TEJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a41 HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TeN BpallCHUS TMpH
MapajyIe]IbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo00us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienTbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEJ0B, METOJ
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYallUU, IPUMEHATh U3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJAEIHUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHIATHM U TEOpeEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHoe pacnionioxxeHue npsmbIx B 6
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 1
MIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSAMBIX U o5 1
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTl ¥ paccTosHUA 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTH3anus 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 AHanuTH4eckas reOMeTpHs 15 1
5 [ToBTOpEeHME, 0000IIEHNE U 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHME, 0606H_[eHI:Ie u 17 5
CUCTEeMaTH3aIvsl 3HAaHHUHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosnuyectBo 1yacos
Ne Hara
wn Tema ypoka Beero Kontpoabnbie IIpakTuyeckue 3ydenus
padoThI padoThI
1 OcHoBHbIE TpaBUiia H300paKEHUsI HA PUCYHKE IIIOCKOCTH, 1
napajuIeIbHBIX IPAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
[TonsTHS cTepeoMeTpun: TOUKA, NIpsMasi, INIOCKOCTb,
2 npoctpancTBO. OCHOBHBIE MTPaBUIIa U300paXKEHHS Ha PUCYHKE 1
IUIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
3 [TonsTHs: nepecekarouecs MIOCKOCTH, IEPECEKAIOIINEcs IpsMast 1
U TUIOCKOCTb; MOJIYIPOCTPAHCTBO
4 [TonsiTHst: mepeceKarourecs MmI0CKOCTH, epeceKaronecs mpsamast 1
U TUIOCKOCTb; MOJTYIPOCTPAHCTBO
5 MHororpaHHuKH, U300pa’keHNe MPOCTEUIINX TPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIeCTBYIOIINUX OOBEKTOB
6 MHororpaHHuKH, U300pa’keHue MPOCTEUIINX TPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIEeCTBYIOIINUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEIACTBUSA U3 HUX
AKCHOMBI CTEPEOMETPUH U TIEPBHIE CIEICTBUS U3 HUX 1
AKCHOMBI CTEPEOMETPUH U TEPBBIE CIeACTBUSA U3 HUX. CIIOCOObI
9 3aJjaHMs MPSIMBIX U MJIOCKOCTEH B mpocTpaHcTBe. O003HaYeHUs 1
MPSIMBIX U IJIOCKOCTEN
N3ob6paxenue ceueHuit mupamMusl, Kyoa v IpU3Mbl, KOTOpbIE
10 MPOXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus 1

MOJIYYCHHBIX IJIOCKOCTEIA. PaCKpaI_HI/IBaHI/IC MOCTPOCHHBIX CcedyeHU
Ppa3HbIMU LIBETAaMU




11

12

13

14

N300pakeHue ceueHuil nmupaMubl, Kyoa U Ipu3Mbl, KOTOpPbIE
POXOAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
IIOJIYYEHHBIX IJIOCKOCTEH. PackpalnBaHue OCTPOCHHBIX CEYCHUI
Pa3HBIMH LIBETAMHU

N300pakeHne ceueHuil mupaMubl, Kyoa U IpU3Mbl, KOTOpPbIE
IpoXOoJAT uepe3 ux péopa. M3zo0pakeHue nepecevyeHus
IIOJIYYEHHBIX IIIOCKOCTEH. PackpalnBaHue OCTPOCHHBIX CEYEHUIN
pa3sHBIMH LIBETaMHU

N300paxeHne cedeHui MupamMuibl, Kyoa v MpU3Mbl, KOTOPBIE
poXoasT uepe3 ux péopa. M3o0paxkeHue nepeceyeHus
MOJTyYEHHBIX TUIOCKOCTeH. PackpalirBanue moCcTpOSHHBIX CEUeHUN
pa3HBIMU LIBETAMHU

Merto ciie10B I TOCTPOCHUS CeUSHUN

15

16

17

Merton cienoB Juist mocTpoeHus ceueHuil. CBoiicTBa nepeceueHuit
IPSIMBIX U IJIOCKOCTEN

Meton cnenoB 1yis mocTpoeHus ceueHuii. CBoiicTBa nepeceyeHui
MPSIMBIX U MJIOCKOCTEH

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToUKaM Ha
pEbpax. Cozianue BHIHOCHBIX UYEPTEKEH U 3aIHCh 11aroB
MOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToUKaM Ha
pé6pax. Co3maHne BBIHOCHBIX YEPTEKEHU U 3aITUCh I1aroB
MOCTPOCHUS

19

20

[ToctpoeHue ceueHuii B nupamujie, Kyoe mo TpéM TouKam Ha
pé6pax. Co3manne BEIHOCHBIX YE€PTEKEH U 3aITUCh I1aroB
MTOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe 1o TpéM ToukaM Ha
pé€bpax. CoztaHre BEIHOCHBIX YEPTEXKEH U 3aliCh 11aroBs
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IMOCTPOCHUA

IToBrOpenue mannmerpun: Teopema 0 IPONOPLUUOHAIBHBIX
orpeskax. [TonoGue TpeyrosbHUKOB

22

23

24

IToBTopenue nnanumerpun: Teopema Menenas. Pacuers! B
CEUYEHHUSIX Ha BBIHOCHBIX uepTexkax. Mcropus pa3BuTus
IJIAHUMETPUU U CTEPEOMETPUHU

KoHnTtposbHas pabora "Akcuomsl ctepeomerpun. Ceuenus'

Bzaumnoe PACIIOJIIOKCHHUC IIPAMBIX B ITPOCTPAHCTBE.
CerH_II/IBaIOIHI/IeCH IpsAMBIC. HpI/I3HaKI/I CKPCIIUBAOIINUXCs
MPpsAMBIX. HapaJ'IJ'IeJ'ILHHC IpsAMBIC B ITPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUM U €MHCTBEHHOCTH NPSIMOM
[apaJuIeIbHOM TaHHOU IIPSIMOM, MPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIeH Ha JaHHOM npsaMoi. Jlemma o
NIEPECEYCHUH NTaPAIIICIIBHBIX IIPSIMBIX INIOCKOCTBHIO

26

27

28

[TapamiensHOCTB Tpex MpsAMBIX. TeopeMa 0 TpEX napayIenbHbIX
IpsAMBIX. TeopeMa 0 CKpEeIMBAOINXCS MPSMBIX

[TapamnensHOe poekTHpoBaHue. OCHOBHBIE CBOMCTBA
napaujebHOTro MPOeKTHpoBaHusl. M300paxeHne pa3HbIX GUIyp B
NapauIeIbHON MMPOEKIINH

[lenTpanbpHas NpoeKLusA. Yol C COHANpPaBIEHHBIMUA CTOPOHAMH.
VYron Mexay npsMbIMU

29

30

31

3agauu Ha JOKA3aTeNbCTBO U UCCIIEI0BAaHNE, CBSI3aHHBIC C
PAacCIIOJIOKEHUEM IIPSAMBIX B IPOCTPAHCTBE

[TonsaTHA: MapamenbHOCTh IPSAMOM U IJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napanieabHOCTH NPSMON U TUIOCKOCTH. CBOMCTBa
napauIeIbHOCTU MPSIMOM U TNIOCKOCTH

FCOMeTpI/ILIeCKI/IC 3aJa4 Ha BBIYUCICHUEC U J0Ka3aTCIbCTBO,
CBA3aHHBIC C TApPAJIJICJIbBHOCTBIO IIPSMBIX U IIOCKOCTEH B




MIPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOAAIIETO Yepe3 TAHHYIO MPSMYIO Ha

32 YepTEekKE U MapauIeIbHOTO JIPyroi npsamoit. Pacuér oTHomeHui

33 [NapannenbHas IpoOeKIHs, IPUMEHEHUE TS TIOCTPOSHUS CEYSHU I
KyOa u napauienenunena. CBoiicTBa mapauiesenuneaa u Ipu3Mbl

34 [TapannensHble iockocTy. [Ipu3Haky napamienbHOCTH ABYX
IJIOCKOCTEH
Teopema 0 mapayIenbHOCTH U €AMHCTBEHHOCTH TIOCKOCTH,

35 IpOXOJALIeH Yepe3 TOUKY, He IPUHAAISKAILYI0 JTaHHON
IUIOCKOCTH M CIIEJCTBUS U3 HEé
CBoiicTBa mapaieNbHBIX MIOCKOCTEH: O MapalIeIbHOCTH MPSMBIX

36 MIEPECEUCHHS TP TICPECCUCHUH IBYX MapalIeIbHBIX TIOCKOCTEH
TpeThen
CaoiicTBa napaelbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapaieabHbIX

37 NPSMBIX, 3aKITIOUEHHBIX MEXK/Y apaJljIeIbHBIMU TIOCKOCTSIMH; O
nepeceueH  MPSIMOI ¢ ABYMSI TTApaJUIETbHBIMH IJIOCKOCTSIMU

38 [ToBTropenue: Teopema ITudaropa Ha miockocTi

39 [ToBTOpEHUE: TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIBHUKA

40 CoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO Mapauleenueaa

41 Brranciienue UiMH OTPE3KOB B KyOe M MPSMOYTOIEHOM
napaieNenune/ e

42 [IepnieHAUKyYIAPHOCTD NMPAMOM U IIOCKOCTH. [Ipu3Hak
NEePIEHANKYISIPHOCTH MPSIMOI M TUIOCKOCTH

43 [leprienAUKyYIApHOCTH NPSAMOH U MI0CKOCTH. [Ipu3Hak
NEePIEHIUKYIIIPHOCTH MIPSIMOI U TIIOCKOCTH
Teopema 0 CyIIeCTBOBaHUU U €MHCTBEHHOCTH MPSIMOH,

44 MPOXOJAIICH Yepe3 TOUKY IMPOCTPAHCTBA U MEPIICHAUKYISIPHON K

IIJIOCKOCTH
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IInockoctu n NEPHNCHANUKYJIAPHBIC UM IIPAMBIC B MHOI'OI'paHHUKAX

46 [TnockocTH U eprneHANKYIIpHBIE UM IPSIMbIE B MHOTOIpaHHHKaX

47 [lepniengukynsap u HakioHHas. [locTpoeHne nepneHIuKymsipa u3
TOYKHU Ha MPSIMYIO

48 [lepniengukynsap u HakioHHas. [locTpoeHue nepneHIuKymsipa u3
TOUYKH Ha MPSIMYIO

49 Teopema o Tpéx mepreHAnKyIsApax (MpsmMas u oOpaTHast)

50 Teopema o Tpéx nmepneHANKYIIsIpax (mpsmas 1 oopaTHas)

ol VYroa Mexy CKpeluBaroIMMHCS IPSIMbIMU

59 [Touck neprneHANKYASIPHBIX MPSMBIX C IIOMOIIBIO
NEepIEHANKYIISPHBIX TUIOCKOCTEH

53 OpTOorosanbHO€ MPOEKTUPOBAHUE

54 [locTpoenue ceuenuii kyoa, MpU3Mbl, IPaBUIIbHON THUPaMUIbI C
MOMOIIbIO OPTOTOHAJILHON MTPOEKIIUU

55 [Toctpoenue ceueHuii Kyda, MPU3MBbI, TPABUILHON MUPAMUJIBI C
MOMOIIBI0 OPTOTOHAJIBHOW MPOEKIMH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO MIOCKOCTH.
[TnockocTu cuMMeTpuil B MHOTOTpaHHUKAX

57 [Tpu3HaK MepreHauKYISIPHOCTH MPSMOKN M TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

58 IIpaBuiIbHBIE MHOTOTPAHHUKH. Pacy€T paccTosiHUN OT TOYKH 10
IJIOCKOCTH

59 [IpaBunpHBIE MHOTOTPAHHUKHU. Pac4éT pacCTOSIHUI OT TOYKH 10
IJIOCKOCTH

60 CriocoObI ONyCTUTh MEPIIEHAUKYISPBI: CAMMETPHS, CIIBUT TOUKH
10 MapaJUIeIbHON MPAMOMN

61 CaBur no HenmapayuieIbHON NPSAMON, U3MEHEHUE PaCCTOSHUIN




KoHnTposbHast pabota "B3auMHOe pacroaoKeHUe MPSMbBIX |

62 MJIOCKOCTEH B mpocTpaHcTBe"
IToBTOpEHME: Yyron Mexay IpsIMbIMU Ha INIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHUHYCOB

64 [ToBTOpEHME: Yroa MKy CKPEIIUBAIOIIUMHUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTpuueckre METObI BHIYUCICHUS YIJIa MEXY NPSMBIMU B
MHOTOTpaHHHUKaX

66 JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO yIiia

67 [lepnennukynspHble naockoctu. CBOICTBA B3aUMHO
NEePIEeHIUKYIISPHBIX MIOCKOCTEN
[Tpu3sHak neprneHuKyJIIPHOCTH IUIOCKOCTEN; TeopeMa O IpsIMOn

68 IIEPECEUCHMS IBYX IIJIOCKOCTEN MEPIEHANKYIISPHBIX TPEThEN
IJIOCKOCTH

69 [TpsMoyronbHbIM Napasienenunesn; Ky0; H3MepeHus, CBoicTBa
IPSIMOYTOJIBHOTO TapajuiesenuIe1a

70 Teopema o AMaroHanu NpSMOYroJIbLHOTO Mapaljiesenumnena u
CJIEICTBHE U3 HEe

7 CrepeoMeTpuueckre U NPUKIAIHBIE 3a]]a4, CBA3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM IPSIMBIX U MIJIOCKOCTH

79 [ToBTOpEHME: CKpELIMBAIOLIUECS NIPSMBIE, TapAJIEIbHbIE
IUIOCKOCTH B CTaHJAPTHBIX MHOTOTpaHHHMKAaX
[Tapa mapasnienbHbIX IUIOCKOCTEN Ha CKPEIIUBAIOIINUXCS MPSMBIX,

73 PacCcTOsIHUE MEX]Ty CKPELIMBAIOLIIMHUCS MPSMBIMH B IIPOCTHIX
CUTYaIUAX

72 PaccrostHre OT TOUKH 10 TJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110

IIJIOCKOCTH




Brrancnenue paCCTOHHI/Iﬁ MCKAY CKPCIINBAOIIUMHACA ITIPAMBIMUA C

& MOMOIIBIO EPIECHIUKYSPHOM IIIOCKOCTH 1
TpéxrpaHHblii yroi, HEPaBEHCTBA JJIsl TPEXTPAHHBIX YIJIOB.
76 Teopema [Tudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JJIS 1
TPEXTPAHHOTO yriia
77 DeMeHTHI ChepruuecKoil reOMETpUH: Ie0Ie3NIECKIE JINHUH Ha 1
3emie
78 KonTtponbnast padota "Yrisl u paccTosiHUS" 1
79 Cucremaru3zainus 3HaHUNM "MHOTOTpaHHUK U €70 3JIEMEHTHI" 1
80 [Mupamuna. Buasl nupamun. [IpaBunsHas nupamuaa 1
81 [Tpusma. [Ipsimas u HakinoHHas npu3Mbl. [IpaBunsHas npusma 1
82 [psimoit mapasutenenumnea, TPSMOYTOJIBHBINA Tapaliesienue, Kyo 1
83 Brinykiibie MHOrorpanHuku. Teopema Diinepa 1
84 Boinykiblie MHOrorpannuku. Teopema Oinepa. [IpaBuibHbie U 1
MOJTYIIPaBUIIbHBIE MHOTOTPAaHHUKHI
85 KonTponbnas pabota "MHororpanHuku" 1
86 [TonsTHE BEKTOpa HA MIIOCKOCTH U B IIPOCTPAHCTBE 1
87 CyMMa BEKTOpPOB 1
88 Pa3zHoCTh BekTOpOB 1
89 [TpaBwiio mapamenenureaa 1
90 YMHOKEHNE BEKTOpa Ha YNCIIO 1
01 Pasnoxxenne BekTopa 1mo 60a3zucy TpéX BEKTOPOB, HE JISKAIINX B 1
OJTHOH IIOCKOCTH
92 CkansgpHO€E MPOU3BENECHNE 1
93 Brranciienue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1
94 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1
95 [Ipocreiitme 3aga4u ¢ BEKTOpaMH 1




96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
97 [Ipocreiinme 3ana4n ¢ BEKTOpaMH 1
98 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
99 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
100 Hrorosast KoHTpoOJIbHAS paboTa 1
101 HroroBast koHTpoIbHAs paboTa 1
102 O0o01IeHre U cHCTeMaTU3alus 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoauuecTBO 4acoB

Ne Hara
w/n Tema ypoka Konrpoabnsie IIpakruueckue -
Bcero padoThbI padoThI
1 [ToBTOpenue Tembl "KoopiuHaThl BEKTOpa Ha IJIOCKOCTH U B 1
npocTpaHcTse"
2 [ToBTOpenue tems! "CkansipHOe pOU3BEAECHUE BEKTOPOB" 1
3 [ToBTOpEeHME TeMbl "BbhlunciaeHe yria MeK1y BEKTOpaMH B 1
npocTpaHcTse"
4 [ToBTOpenue Temsl "YpaBHeHHE PAMON, IPOXOSIIEH Yepes3 JBe 1
TOYKH"
5) YpaBHEHME MJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTU B OTPE3KAX 1
6 YpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX 1
7 BekropHoe npousseneHue 1
8 JIuHeliHble HEPABEHCTBA, JINHEHHOE TPOrPaMMHUPOBAHHE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE MPOrpaMMHUpPOBAHUE 1
10 AHaJIUTHYECKHE METOBI pacuéTa yriia MeX1y NPsSMbIMU B 1
MHOTOTpaHHHUKaX
11 AHaIUTHYECKHE METO/Ibl pacuéTa yriia MexXay MIOCKOCTSIMH B 1
MHOTOTpaHHHUKaX
12 ®opmysa pacCTOSIHUS OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX
13 HaxoxeHue paccTossHuil OT TOUKH A0 TIIOCKOCTH B KyOe
14 Haxox1eHne pacCTOSIHUIM OT TOYKH J0 IJIOCKOCTH B IIPABUIIBHOU 1
nupaMue
15 KonTtponbHas padora "AHanutudeckas reomeTpus" 1
16 CeueHust MHOTOTPaHHUKOB: CTaHAapTHbIE MHOTOTPAHHUKH




17

Ceuenus MHOI'OI'PAaHHHUKOB: METO/ CJIICIOB

CeucHus MHOT'OT'PpaHHUKOB: CTAHAAPTHBIC IIJIOCKOCTH, IIEPCCCUCHUA

18
HPAMBIX M IIJIOCKOCTEH

19 [TapannenbHble npsiMbIE U IUIOCKOCTH: NTAPAJIJIEIIbHBIE CEYEHUS

20 [TapannenbHble NpsMBbIE U IIIOCKOCTH: PACYET OTHOLICHUN

21 [TapasnnenbHble PsAMBIE U IIOCKOCTH: YIJIbI MEXKIY
CKPEILIMBAIOIIUMUCS MPSMBIMH
[TepnieHiuKyIsIpHBIE NIPSIMBIE U IUIOCKOCTU: CTaHAAPTHBIE MAPhI

22 HEePIEHINKYIAPHBIX IUIOCKOCTEH U NPAMBIX, CHMMETPHUH
MHOTOT'PaHHHKOB

93 [lepnieHIMKyIIpHBIE MPSIMBIE U IUIOCKOCTHU: TEOpEMa O Tpex
HepHeHINKyIIspax

24 [eprienAMKYISApHBIE TPSMBIE U MJIOCKOCTH: BEIYUCICHHS [UIUH B
MHOTOT'paHHHKaX

o5 [ToBTOpEHME: MI0IIA 1 MHOTOYTOJIBHUKOB, (POPMYJIBI 1151 TUIOIIAAEH,
COOOpakeHHS TI0100US

26 [ToBTOpEHMeE: MIOIIA 1 MHOTOYTOJIBHUKOB, (POPMYJIIBI AJIs TUIOIIAIEH,
co0o0paxeHus moao0us

97 [ToBTOpEHME: MO MHOTOYTOJIbHUKOB, (hOPMYJIbI JIIsl TUTIOIAEH,
COOOpakeHHS TT0100US

98 [Tnomaau ceyeHNit MHOTOrpaHHUKOB: MJIOLIAIU TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH, COOOpakeHuUs 0100UsI

29 [Tnomaau ceyeHnit MHOTOrpaHHUKOB: MJIOLIA/IU TOBEPXHOCTEH,
paspe3aHus Ha 4acTH, COOOpakeHus OA00Hs

30 KonTponbhas pabota "[loBTOpeHNE: MHOTOTPaHHUKH, CEYEHUS
MHOT'OI'PAHHUKOB"

31 O061éM Tena. OObeM MPSIMOYTOJIBHOTO MapalieNenunea




32

3anaun 00 yaBOoeHUHU KyDa, 0 KBaJpaType Ky0a; 0 TPUCEKIIUH yIiia

CrepeoMeTpuueckue 3aaul, CBA3aHHbIE C 00bEMOM

33 PsIMOYTOJIBHOTO Tapajuiesienure/ia

34 [Ipuknaanblie 3a1a4u, CBSI3aHHbIE C BBIYMCICHUEM 00bEMa
IPSIMOYTOJIBHOTO TIapajuieenuIea

35 O0BEM TIPSIMON MPU3MBI

36 CrepeomeTpHuecKHe 3a/1a4u, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB
IIPSAMOM TIPU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C 00BEMOM IPSIMON TPU3MBI

38 Brruucnenue 00bEMOB TEN ¢ MOMOIIBIO ONPEIEAEHHOTO UHTETpaa.
O0bEM HAKIIOHHOM MPU3MBI

39 Brruucnenue 00bEMOB TEN ¢ MOMOIIBIO OMPEIEAEHHOTO UHTETrpaa.
O0bEM upamMuIbl

40 ®opmyna o0béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMUT C
0o0IIUM YTIIOM

41 ®opmyna 06béma nupamuabl. OTHOIIEHNE 00BEMOB MUPaMUJL C
O0IIUM YTIIOM

4 CrepeoMeTrpuueckre 3aJau, CBAI3aHHbIE ¢ 00bEMaMU HAKJIOHHOM
MIPU3MBI

43 CrepeoMeTpHuueckue 3aa4u, CBI3aHHbIE C 00bEMaMU TUPAMU/IBI

44 [Tpuknanueie 3anaun mo Teme "OO0BbEMBI TeN'", CBA3aHHBIE C 00BEMOM
HAaKJIOHHOM MPU3MBI

45 [Tpuxnanueie 3anaun no reme "OOBEMBI Ten", CBSI3aHHBIE ¢ 00BEMOM
TTUPAMHU/TBI

46 [Tpumenenne 00bEMOB. Brruncienne paccTosHUS 10 TUIOCKOCTH

47 KonTponbhas pabota "O6bEM MHOTOrpaHHHKA"

48 Hunmaapudeckasi MOBEPXHOCTh, 00pa3yromIne UIHHIPHIECKON




IMOBEPXHOCTHU

Humusap. [psmon kpyroBoit nunuuap. Ilnomans noBepxHOCTH

49 1
LWINHApA

50 Konunueckast moBepxHOCTh, 00pa3yrolie KOHNYECKOH MOBEPXHOCTH. 1
Konyc

51 CedeHue KOHycCa INIOCKOCTBIO, MapajlIeIbHON MJIOCKOCTH OCHOBAHHUS 1

52 Yceuénnslii konyc. M300paxenne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tnomaas 60KOBOM MOBEPXHOCTH M MOJTHOM IMOBEPXHOCTH KOHYCa 1

94 [Tnomans OOKOBO MOBEPXHOCTH U TOJHOM MOBEPXHOCTH KOHYCA 1

55 CrepeomeTpHyecKHe 3a/1aun Ha JOKAa3aTeIbCTBO U BEIUYUCIICHHE, 1
MOCTPOCHUEM CEUCHHH IIMIIMH/IPA, KOHYCa

56 CrepeomeTpHUyecKHe 3a1aul Ha JOKAa3aTeIbCTBO U BEIUUCIICHHE, 1
IOCTPOCHUEM CEUCHMH LIMIIMH/Ipa, KOHyCa

o7 [IpukitagHble 3a1a4m, CBSI3aHHBIE C [IWIMHIPOM

58 [Tpuknaasble 3ajauu, CBA3aHHbIE C IUIMHIPOM

59 Cdepa u map

60 ITepeceuenue cdepsl U mapa ¢ miockocTbio. Kacanue mapa u chepbl 1
IUIOCKOCTBIO. By u n3o0paxenue mapa

61 [epecedenue cheps! u mapa ¢ IockocThio. Kacanue mapa u chepsl 1
IUIOCKOCTBI0. By u n3o0paxenue mapa

62 VYpasaenue chepsl. [Ltomans chepsl u e€ gacre

63 Cummerpus chepsl 1 mapa
CrepeomeTpHuecKHe 3a/1aui Ha JOKA3aTeIbCTBO M BEIYUCIICHHE,

64 CBSI3aHHBIE CO c(hepoil U MmapoM, MOCTPOCHUEM HX CEUECHUHN 1
TUTOCKOCTBIO

65 CrepeomeTpHueCcKHe 3a/1a4d Ha JOKA3aTeIbCTBO M BEIYUCIICHHE, 1

CBsI3aHHBIE CO CEepol U apoM, IOCTPOEHUEM UX CEUEHUH




IIJIOCKOCTBIO

66 [Ipuxiiagnaelie 3a1a4u, CBsI3aHHbBIE cO c(hepoit U mapoM 1
67 [ToBTOpEHME: OKPYKHOCTH HA TNIOCKOCTH, BEIYUCIICHHUS B 1
OKPYXHOCTH, CTaHJJAPTHBIC MTOT00MS
68 PaznuuHbple KOMOMHAITMN TEJ BpallleHUs U MHOTOTPAHHUKOB 1
69 3anaun no Teme "Tena ¥ MOBEPXHOCTH BpameHus " 1
70 3amaun o Teme "Tera ¥ MOBEpXHOCTH BpalieHus" 1
71 KonTtponpHast padora "Tena 1 moBepXHOCTH BpameHus" 1
72 O0BeéM muuHapa. TeopeMa 06 00bEME MPSIMOTO MIIHHIPA 1
73 Brruucnenue 00bEMOB TEN ¢ MOMOIIBIO OMPEIEAEHHOTO UHTETrpaa. 1
O06BEM KOHYyCa
74 [Tnomanu 60KOBO¥ U MOJHOM MOBEPXHOCTH KOHYCA 1
75 CrepeoMeTprUeCKHUE 3a/1a4M, CBI3aHHBIC C BEIYMCICHHEM 00BEMOB 1
WIMH]IpA, KOHYyCca
76 [Ipuknanueie 3anaun mo Teme "OOBbEMBI U TUIOIIAIN TTOBEPXHOCTEHN 1
Ter"
O06BéM mapa u mapoBoro cekropa. Teopema 06 00bEMe 11apa.
77 [Tnomane chepsl. CTepeomeTpruyeckue 3a1auu, CBI3aHHbIE C 1
BBIYMCIICHHEM 00BEMOB IIIapa, MapoBOr0 CETMEHTA U IIIAPOBOTO
CeKTopa
[Tpuxnanueie 3anayn no reme "OOBEMBI TeN", CBSI3aHHBIE ¢ 00BEMOM
78 nrapa ¥ momazapio chepbl. COOTHOLIEHUS MEXKTY MIIOMIAASIMH 1
MOBEPXHOCTEN U 00bEMAMHU MOTOOHBIX TET
[TomoOHbIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEéMa pH MOA00HH.
79 CrepeoMeTpHruecKUe 3aja41, CBI3aHHBIE C BRHIYUCIEHUEM 00bEMOB 1
TeN U TUIoUIaiel TOBEPXHOCTEH
80 Kontponsnas padora "[Tnomiaam moBepXHOCTH U 00BEMBI KPYTITBIX 1




81

TCII

JBuxenust npoctpancTBa. OtoOpaskeHus. J[BUKEHUS U paBEHCTBO
¢uryp. O6mme cBoCcTBa IBHKCHUI

82

83

Buas! qBrkeHU: apauieIbHbII IEPEHOC, HEHTPAIIbHAS CHMMETPHSI,
3epKajbHasi CAMMETPHS, IIOBOPOT BOKPYT IPSAMOU

[IpeobpazoBanus momodwus. [Ipsmas u cdepa Ditnepa

84
85

reOMeTpI/IquKI/Ie 3aJa4u Ha MPUMCHCHHUEC NIBUKCHUA

KoHntposbhas padota "BekTopsl B mpocTpancTse”

86

Ob6o6maromee moropenne 11 MoHATHI 1 METOJIOB Kypca T€OMETPHU
10-11 xmaccoB, cucremaru3anus 3HaHui: "[lapamienbHOCTh MPSMBIX
Y TJIOCKOCTEH B IpocTpaHcTBE"
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89

Ob6o6maromee moropenne 11 MoHATHI 1 METOJIOB Kypca T€OMETPHU
10-11 xmaccoB, cucremaTn3anus 3HaHU: "BekTopsl B mpocTpaHcTBe"

O6o6maromniee nopropenue 11 moHATHII U METOJIOB Kypca Tr€OMETPUU
10-11 xmaccoB, cucremMaTu3anus 3HaHui: "BekTophl B mpocTpaHcTBe"

O6o6maromiee nopropenue 11 moHATHI 1 METOJJOB Kypca Fr€OMETPUU
10-11 xnaccoB, cucremaTtu3anus 3HaHui: "OObeM MHOTOIpaHHHUKA"

90
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92

O6o6maromniee nopropenue 11 moHATHI 1 METOJJOB Kypca Fr€OMETpUU
10-11 xmaccoB, cucremaru3anus 3HaHui: "OO0BeM MHOTOTpaHHHUKA"

O6o6maromiee nopropenue 11 MOHATHIA U METOJIOB Kypca T€OMETPUU
10-11 knaccoB, cuctematu3zanus 3Hanuil: "[1nomanu noBepxHOCTH U
00BEMBI KpYyTJIbIX TEN"

O6o6maromiee nopropenue 11 moHATHI U METOJIOB Kypca T€OMETPUHU
10-11 knmaccoB, cuctematu3aius 3uanuil: "[1nomanu moBepxXHOCTH U
00BEMBI KpyTJIbIX TEn"

93
94

HtoroBast KoHTpoJIbHAs paboTa

Hroropas KOHTPOJIbHAA pa60Ta




95 [ToBTOpEHME, 0000IICHUE M CHCTEeMAaTH3allisl 3HAHUN 1

96 Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU 1
COBPEMEHHBIX MH)KEHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUI

97 Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU 1
COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

08 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ poJib B pa3BUTHUU 1
COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

99 Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU 1
COBPEMEHHBIX MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100 Hcropus pasBUTHsI CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOIMI

101 HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ poJib B pa3BUTUU 1
COBPEMEHHBIX MH)XKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

102 Hcropus pasBUTHsI CTEPEOMETPUM KaK HAYKH U €€ POJIb B pa3BUTHHU 1
COBPEMEHHBIX MH)XKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Maremaruka: ['eometpus, 11 knacc/ I[lotockyes E.B., 3Basuu JI.U.,
OO611ecTBO ¢ OTPaHUUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE

obmectBo «M3narenscTBO «IIpocBemieHne»

Marematuka. 'eomerpus. 10 ki. YrioyOsneHHbli ypoBeHb: yueOHUK/ E.B.

[Torockyes, JI.U. 3BaBuu
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