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[Tynkt 2.1. OcHOBHOI 00pa3oBaTeNbHON

IPOTPaMMBbI CpeIHeTo o0mrero
obOpa3zoBaHus (B COOTBETCTBUHU C
denepanbHBIM TOCY/IapCTBEHHBIM

00pa3zoBaTeIbHBIM CTAHIAPTOM CPEIHETO
obmero 00pa3oBaHUs, YTBEPKICHHBIM
npukazoM MuHHCTEpCTBA 00pa3oBaHUSA
u Hayku Poccuiickori @enepanuu ot 17
mast 2012 1. Ne 413 «OO6 yTBepkaeHUU
benepabHOTO roCyJIapCTBEHHOTO
00pa3zoBaTeNbHOTO CTaHAApTa CPEIHETO
ob1rero oOpa3oBaHUA»), C U3MCHECHUSIMH
u ponosiHeHusMu ot 12.08.2022 Ne 732

PABOYAS ITPOT'PAMMA

MATEMATHUKA U UHOOPMATHUKA

I'EOMETPUA

(Yyriay0JieHHBIM VPOBEHD)

CPEJHEE OBLIEE OBPA3OBAHUE

CocraBjiecHa B COOTBETCTBHUM C

IpPUMEPHONH  OCHOBHOW  00pa3oBaTENbHOM

IIpOrpaMMOM cpeHero oomero odpazoBaHus (000peHa pemeHreM (GeaepaIbHOTo

y4e0HO-METOIMYECKOT0 OOBEIUHEHHSI MO0 00IIeMy 00pa30BaHUIO, MPOTOKOI OT 29

anpenst 2022 roxaa )



HOACHUTEJBHASA 3AIIMCKA

['eomeTpust sBisieTcss OAHMM U3 0a30BBIX KYpPCOB Ha YPOBHE CpEIHEro
oO1ero oOpa3zoBaHus, TaKk Kak 00€CIeuyrnBaeT BOZMOKHOCTh U3YUCHUS TUCHUTLTUH
€CTECTBEHHO-HAYYHOW HANPABICHHOCTH W NPEAMETOB TI'yMaHWUTApHOIO LHKIIA.
[lockonmpKy  JOTHMYECKOE  MbIIIICHHE,  (QopmupyemMoe MpH  H3yYCHHUH
00y4aroIMMUCS MOHATUHHBIX OCHOB F'€OMETPHH, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUM LIETIOYKHU JIOTUYECKUX YTBEPKICHUM MPU PELUICHUH F€OMETPUYECKUX
3aJa4, YMEHHUE BBIIBUTaTb M ONPOBEPratb THUIOTE3bl HEMOCPEICTBEHHO
WCIIONB3YIOTCS IIPU PELIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO LMKJIA, B YaCTHOCTH
(u3nuecKux 3aaay.

[{enb ocBoeHust nporpamMmsl yueOHOro kypca «I'eomerpusd» Ha yriryoaéHHOM
YPOBHE — pa3BUTHE WHIUBUAYAJIbHBIX CIOCOOHOCTEH oOOywaroumxcs MpH
U3yYE€HUU T€OMETPUHU, KaK COCTaBISIOLIEH mpeAMeTHO obnactu «Marematuka u
nHpopmaTka»  4Uepe3  obOecrieyeHue  BO3MOXKHOCTU  MOpPHOOpETEeHUs U
UCIIONIb30BaHUsl OoJjiee IIIyOOKMX TE€OMETPUYECKHMX 3HAHUHW U JACUCTBUM,
CHELU(PUYHBIX T€OMETPUU, U HEOOXOIUMBIX JIJISl YCHEIIHOTO NpOo¢eCCHOHAIBHOIO
oOpa30BaHMsl, CBSI3aHHOTO C UCMOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3alayaMu Kypca TE€OMETpUHM Ha YriayOJN€HHOM YpOBHE,
PaCHIMPSIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABIEHUS O T€OMETPUN KaK 4aCTH MHUPOBOM KYJBTYPBI U
(opMupOBaHKE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUHU C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O TMPOCTPAHCTBEHHbIX (UTypax Kak o
BOXHEHIINX MATEMATHYECKMX MOJEINSX, MO3BOJISIIOLIMX ONUCHIBATH M HM3ydaThb
pa3HbIE SABJICHUS OKPYKAIOIIEr0 MUpPa, 3HaHUE MMOHATUHHOTO arapara o pasaeny
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpOBaHHE  yMEHUS  BIAJAETh  OCHOBHBIMU  TMOHSTHSIMH O
IPOCTPAHCTBEHHBIX (UTIypaX M MX OCHOBHBIMH CBOWMCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEHHE HMX MPUMEHSATb, YMEHUS JOKa3blBaThb TEOPEMbl U HAXOJUTh
HECTaHJapTHbIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOAEISIX U B pEaIbHOM
MHpPE MHOIOTPaHHUKH W Teja BpALIECHUSA, KOHCTPYUPOBAThb TI'E€OMETPUUYECKHE
MOJIENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, (POPMUPOBAHUE TMOHUMAHHUSA POJH AKCUOMATUKH MpPU
IIPOBEACHUY PACCYKICHUN,

dopMupOBaHHE yYMEHHs BIAJETh METOJAaMHU J0Ka3aTebCTB U aJTOPUTMOB
pelIeHusl, YMEHHUSI MX HPUMEHATh, IPOBOJIUTH JOKA3aTEJbHBIE PACCYKICHHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3a4a4 U 3a7a4 C IPAKTUUYECKUM COJEPKAHUEM,
dbopMHpOBaHKE TPEICTABICHUS O HEOOXOAUMOCTH JOKA3aTelIbCTB IMPHU



000CHOBaHMUU MaTEMAaTHUYECKUX YTBEPKIIEHUHN U POJIM aKCUOMATHKHU B TTPOBEICHUH
JEAYKTUBHBIX PACCYKICHUMN;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEJUICKTYAlIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbBHOM aKTUBHOCTHU, MCCIIEI0BATEIBCKUX
YMEHUH, KpUTUYHOCTU MBIILJICHUS, UHTEPECa K U3YUCHHUIO T€OMETPUH;

dbopmupoBaHrie (PYHKIIMOHAIBHOW TI'PAMOTHOCTH, PEJIEBAHTHON T'€OMETPHUU:
YMEHHsI Ppacro3HaBaTh MPOSBICHHUS TEOMETPUUYECKUX TMOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CHUTYaIUSX W MPU U3yUYCHUU APYTHX
y4eOHBIX TPEIMETOB, TPOSBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYyallMi, HCCIEAOBaHUS MOCTPOCHHBIX MOJIENEH,
UHTEPIPETALNU MTOJTYYCHHBIX PE3yJIbTATOB.

OCHOBHBIMHU COJAEPKATEIbHBIMHA JTHHUSIMH yueOHOTO Kypca «['eomeTpus» B
10-11 knaccax siBnsitorcst: «lIpsiMble U TIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopsl ©  KOOpAWHATHI B
POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TtpebOoBaHHE «yMETh OMNEPUPOBATH
MOHITUSMWY», PEJICBAaHTHBIMU T€OMETPUH Ha YriIyOnEéHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJI€p>KAaTENIbHBIM JIMHUAM y4eOHOTO Kypca, a
(opMupoBaHHE JIOTUYECKUX YMEHUH  pacnpefensercs He TOJIbKO IO
CoJiepKaTeNbHBIM JIMHUSAM, HO U 10 rojgaM oOyuyeHusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM OcBoeHUs1 DeaepanbHO paboueit
MPOrpaMMBbl, paclpeAeNéHHBIM IO TroaaM OOydYeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3zoM, 4ToOBI KO BCEM OCHOBHBIM, MIPUHIIUIIMATILHBIM BOIIPOCAM 00yYaromumecs
oOpamiainucb HEOAHOKPAaTHO. OTO MO3BOJIIET OpraHU30BaTh  OBJIAJICHHUE
T€OMETPUYECKUMHU MOHATUSIMU M HaBBIKAMU MOCJIEI0BATEIBLHO U TTOCTYMATENBHO, C
COOJTIOICHHEM TPUHITUIIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPECTaBICHUI OOYJarOIINXCs, PACIIUPSIS U YIIIyOssis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

[lepexon k M3y4eHUIO0 TEOMETPHUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycnoBus qans  guddepeHnmanuu  OOy4eHHs,  TOCTPOCHHS
UHAVMBUIYAJbHBIX ~ 00pa30BaTeNbHBIX MpOTrpaMM, OOECHeuuTh YIIIyOJIEHHOE
M3y4eHHE TeOMETPUHN KaK COCTAaBIIAIOINIEH yueOHOTO peameTa «MaTemaTukay;

MOATOTOBUTH OOYYAIOIMIMXCS K TPOJOJDKEHUIO H3YyUYCHHsS MaTeMaTHUKH C
yuérom BbIOOpa Oyaymieil mpodeccuu, obOecnednBas MPEEMCTBEHHOCTb MEXIY
o01uM 1 podeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusydenue ydebHOro kypca «['eomeTpusi» Ha yriiyOJIE€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Hezento), B 11 kmacce — 102
yaca (3 yaca B HEJIETIIO).



COILEPKAHUE OBYUYEHUSA
10 KJIACC

IIpsimble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTepeomeTpud. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTUYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIIECICTBUS U3 HUX.

B3anMmHOEe pacnoyioxkeHrWe NpsMBIX B IPOCTPAHCTBE: NEPECEKAOLINECS,
napajuielibHble W CKpellMBaroIuecss npsMble. [IpU3HAKKM CKpelMBarOIIMXCS
npsimMeIX. [apamiensHOCTh IPSMBIX U IUNIOCKOCTEN B MPOCTPAHCTBE: MapajlIeiIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX MPSAMBIX, IAPAILIEIBHOCTD IPSIMOMN
u 1miockocT. llapanmnenbHoe M LEHTpadbHOE NPOEKTHUPOBAHUE, HU300paKEHHE
¢uryp. OcHOBHbIE CBOWCTBa MapauIeIbHOrO NpOEKTHpoBaHUA. M300paxeHue
Guryp B nmapayuieqbHOM MPOEKIUU. YTJbl C COHAIPABIEHHBIMU CTOPOHAMH, YroJl
MEKy NPSAMBIMH B MPOCTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEN: MapasiebHbIE
IJIOCKOCTH, CBOMCTBA MapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTHU: TETpa’jp, MapajulelenuIie],
MMOCTPOCHUE CCUCHUU.

[lepneHANKYIISIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIIEHINKYJSPHBIE NPSMbIE B
IIPOCTPAHCTBE, NPSAMBIE NapaUICIbHbIE W NEPHEHAUKYISAPHBIE K IIJIOCKOCTH,
MPU3HAK NEPHNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEMa O MPSIMOM
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHMUE.
IleprieHAMKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSHUE
OT MpsAIMOM [0  IJIOCKOCTH,  TNpoeKuuss  (Urypel Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IJIOCKOCTEW: MPU3HAK  MNEPHNEHAUKYISIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpE€X MepHeHIuKyIspax.

Yrael B OPOCTPAHCTBE: Yroia MEXAY MPSIMOM M IUIOCKOCTHIO, JABYI'PAHHBIN
YIOJI, IMHEWHBIN yroJl ABYIPAaHHOrO yriia. TpEXrpaHHbIA U MHOTOTPAaHHBIE YTJIBL.
CBoiicTBa IUIOCKMX yIJIOB MHOIOrpaHHoro yria. CBOWCTBa IUIOCKUX H
JIBYI'PAHHBIX YTIJOB TPEXTPAHHOTO yrija. TeopeMbl KOCMHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buabsl MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: Nn-yronbHas
Mpu3Ma, psiMasi ¥ HaKJIOHHAS MPU3MbI, OOKOBAasi ¥ TIOJIHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenmenunen, mTpPsSIMOYrOJbHBIM — IMapajuleJenuIle]] W  €ro  CBOMCTBA.
Kparvaiimme mnytm Ha TOBEPXHOCTH MHOTOTpaHHHMKA. Teopema Oiiiepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronmpHas mnUpamuia,
npaBwibHas W yceu€HHas nupamuasl. CpoiicTBa péOep M OOKOBBIX TIpaHEil
paBWIbHOW nUpamMusl. lIpaBuiibHbIE MHOTOTPAHHUKH: TPABUJIbHAS TTPU3MaA U



MpaBUJIbHAs MNHUpaMUIa, NPABWIbHAS TPEyrojbHas NHPaMHUIA W IPABUJIbHBIN
TteTpadap, KkyO. IlpeacrtaBieHne o mNpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
JOJIEKadIp ¥ UKOCadIp.

Bbruncnenne 31€MEHTOB MHOTOIPaHHUKOB: péOpa, JAWaroHaiau, YIJbl.
[Inomans OOKOBOM NOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSAMOM TPU3MBI,
IUIOIIAJb OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSMOM HPHU3MBI.
[Inomanes OOKOBOM NOBEPXHOCTH M MOBEPXHOCTH NPaBUIBHOM MHpPaMHIbI,
TEOpeMa O IUIOLIAA YCEUEHHON TUPaMU/IBI.

CuMmmeTprss B INIPOCTPAHCTBE. OJJIEMEHTBl CUMMETPUM  IIPaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMeTpus B MNPaBWIBHOM MHOTIOIPDAHHUKE: CHMMETPUS
napajuielenuneaa, CUMMETPHs NpPaBUIbHBIX MPU3M, CHUMMETPHs NpPaBUIBHOU
MApaMU/IbI.

BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPBl KOJUIMHEApHBIC, COHANPABICHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEeHCTBO BEKTOPOB. J[€MCTBUSI C BEKTOPAMU: CIIOKEHHE
Y BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXE€HHUE BEKTOpa Ha
yucao. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXEHHsI BEKTOpPA HA YHCIIO.
[IonsATME KOMIUTaHAapHBIE BEKTOPHI. [IpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamienenumena. TeopemMa O pas3IoKEHUHM BEKTOpa IO TPEM
HEKOMIUTaHApHBIM ~ BekTopaMm. IIpsMoyronbHas  cucTemMa  KOOpAMHAT B
npoctpadcTBe. Koopauuatel BekTOopa. CBsI3pb MEXKAY KOOPAMHATAMH BEKTOpPA U
KOOpJIMHAaTaMHd TOYEK. YToid MexAy BeKkTopamu. CKalsIpHOE NPOU3BEACHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[ToHsATHSA: UWIMHAPUYECKAs IOBEPXHOCTb, KOHMYECKAs IOBEPXHOCTb,
chepuyeckas TNOBEPXHOCTb, OOpasylolmue moBepxHocTell. Tena BpalleHus:
IWINHAP, KOHYC, YCEUEHHBIM KOHYC, cepa, map. B3aumHoe pacmnosoxxeHue
cheppl M TUIOCKOCTH, KacarejabHas IUIOCKOCTh K cdepe. M3o0paxenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munmuApa u KoHyca. CummeTpus cdepsl u
niapa.

O0béM. OcHoBHBIE CcBoiicTBa 00bEMOB Ten. Teopema 00 o0BEME
NPSIMOYTOJIBHOTO TMapajienenurnena u ciaeactsus u3 He€. OO0bEM mnpsiMON U
HAKJIOHHOW MPU3MBI, WIWHIpA, TUpaMHUibl U1 KoHyca. O0bEM 1Iapa U 11apoBOro
CerMeHTa.

KoMOuHanuy Ten BpalleHWs W MHOTOrpaHHHUKOB. IIpu3ma, BnucaHHas B
UWIMHIpP, OMNHMCAaHHas oOKoyo uuiauHapa. Ilepecedenue cdepbl u mapa c
miockocTeio. Kacanue miapa u cdepsl miockocthio. [loHsTHE MHOrOrpaHHHKa,



OMHCAaHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOTPAHHUK WM TEJO
BpAaIllCHHUS.

[Inomaas MOBEPXHOCTH LUIMHIpA, KOHYyca, Ionaas chepbl U e€ dacTei.
[Tonobue B mnpocTpaHcTBe. OTHOLIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nono6Hsix Quryp. IlpeoOpazoBanue mnomodusi, romoreTus. PemieHue 3amay Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPAILCHUS: CEUCHUS LIMJIMH]IPA
(mapajuienbHO W TEPHEHIUKYJISPHO OCH), CEUYEHHUs KOoHyca (IapasuiesibHbIe
OCHOBAHHIO U MPOXOJSIINE Yepe3 BEPUINHY), CEUCHHUS 11apa, METOJIbI MOCTPOCHHUS
CEUYECHMI: METOJ| CJEN0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METO]I MEpeHoca
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropet B mpoctpanctBe. Onepaunu Haj BeKTopamH. BekTopHoe
YMHOXKEHHE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXEHUA. [IpsMoyronbHas
cucTeMa KoopAuHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PaznoxeHnue BekTopa
no Oazucy. KoopAunHATHO-BEKTOPHBIA METOJA TpPHU PEUICHUH TE€OMETPUUYECKUX
3azay.

J{BUKeHHs B IPOCTPAHCTBE

JBrxeHus: mpocTpancTBa. OToOpakeHus. J[BukeHUST U PaBEHCTBO (UTYD.
OO6mue cBoiicTBa JBWXKEHUW. Buapl ABWKEHHMI: TapauleJbHBIA IEpPEeHOC,
LEHTpaJbHas CHUMMETPUS, 3€pKajdbHas CHUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[TpeobpazoBanus noaodus. [psmas u chepa Ditnepa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxnaHcKoe BOCTIMTAHHE:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMKA 00YUYaIOIIEToCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  00IIecTBa,  MNPEACTABICHHUE O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBIICHHM,
NpoNEeAYp TpPakIaHCKOro oOImiecTBa (BBIOOPHI, OMPOCH W APYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C HX
GYHKIMAMY U Ha3HAYCHHUEM;

2) IaTPHOTHYECKOE BOCTIUTAHNE:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPaX]TAHCKON HMJIEHTUYHOCTH, YBXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOM MaTE€MAaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaTE€MaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIDKEHHM B JPYruX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMHKU;

3) TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH POCCUUCKOro Hapoaa, ChOpMHPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUA, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTHUYECKHUM
NPUMEHEHUEM JIOCTMKEHHM HayKl U JIESITEIbHOCTHIO YYEHOTO, OCO3HAHHE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3cTeTHYECKOe BOCITUTAHME:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ICTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, pEUICHUH, PacCy)ACHUN, BOCIPHUHUMYUBOCTD
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢pu3nyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYECKUE 3HaHUA B
MHTEpecax 3/10pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUNA U
OTIIbIXa, peryisipHas (u3ndecKas aKTUBHOCTH), (PM3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATHUSX CIIOPTUBHO-03/J0POBUTEIILHOM JIESITEIHHOCTHIO;

6) Tpy10BO€ BOCIIUTAHUE:

TOTOBHOCTh K TpYyly, OCO3HAaHUE IIEHHOCTU TPYAOJt00Us, HHTEpEC K
paziuuHbiM  chepaM  MpodECCHOHATBHOM  JEATEbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW M €€ NPUIIOKCHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymerd mpodeccun ¥ peann30BbIBATH COOCTBEHHBIC >KH3HEHHBIC TUIAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4ecKoMy oOpa3oBaHHUIO U



caM0OOpa30BaHUIO HaA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
Y4acTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MAaTEMAaTHUYE€CKON HAMIPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCTIMTAHHE:

c(OPMHPOBAHHOCTh  DKOJIOTHUECKOM  KYJIbTYpPhl, TTOHUMAHUE BIUSHUSA
COIMAIbHO-PKOHOMHYECKUX TMPOLIECCOB Ha COCTOSHUE MPHUPOAHOU M COIMATBHON
Cpelbl, OCO3HAHUE TII00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIJieM, OpUeHTAIUS
Ha MPUMEHEHUE MaTEeMaTUYeCKUX 3HAHUW JUIs pEIICHHS 3aJad B 00JIacTH
OKpYXalollled Cpefbl, TUIAHUPOBAHUE TOCTYNKOB M OILIEHKH WX BO3MOKHBIX
MOCJIEJICTBUMN ISl OKPY>KAIOIIEH Cpefibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSl HaykKu ©W  OOILIECTBEHHOW  MpPaKTUKU, [MOHUMaHUE
MaTEMaTUYECKON HayKd Kak cdepbl 4YeTOBEYECKOM JesTENbHOCTU, JTaloB €€
pa3BUTHS M 3HAYUMOCTH [JIl Pa3BUTUA LUBWIW3ALWH, OBJAJCHUE SI3BIKOM
MaTeMaTUKM W MaTEMaTHYEeCKOW KYJbTYpOll Kak CpEJCTBOM IIO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJVBHUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS

ba3zoBble jornueckue AefcTBUA:

BBISIBJIATH M XapaKTEPU30BaATh CYIIECTBEHHbIE NPU3HAKUM MaTEMAaTUUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIIECHUNW MEXIYy TMOHATUSIMH, (OPMYJIUPOBATH
OTpe/ICJICHUS] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIIUU,
OCHOBaHMS /71 0000IIIEHNS U CPAaBHEHUS, KpUTEPUH TIPOBOJUMOTO aHAJIN3A;

BOCIIpUHUMATh,  (QopMyIupoBaTh W  MPeoOpa3OBbIBATH  CYXKICHUS:
YTBEPJUTEIbHbIC U OTPULIATEIbHBIC, €IMHUYHBIC, YACTHBIE U O0II1e, YCIOBHBIE,

BBISIBJIATH MAaTEMaTUUECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJMIOJCHUSX W YTBEPKICHUSX, MPEAJiaraTb KPUTEPUU s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUMN
(IpsiMbI€ U OT IPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIHNIO, IPUBOIUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKJICHUS U BHIBOIBI,

BBIOMpATh CMOCOO pelieHus y4deOHOW 3amadyu (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIIeHUs, BbIOMpaTh Haumboliee MOAXOMANUHA ¢ Yy4ETOM
CaMOCTOSITEJIbHO BBIIEIEHHBIX KPUTEPHUEB).

Bba3zoBnle nccienoBarejabcKkHe qeHCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHe,  Mpoliemy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (POPMHUpPOBATH TUIIOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHCHUE;

MIPOBOJIUTH CaAMOCTOSITEIPHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, MCCIIEOBAHNE
110 YCTaHOBJICHHUIO OCOOCHHOCTEH MaTEeMaTHUECKOTO 00BEKTa, SIBJICHUS, MPoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy 00BbEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIHPOBATH OOOOIIEHHSI W BBIBOJABI MO pe3yJbTaTam
NPOBEACHHOTO  HAONIOACHUS, WCCICAOBaHWS, OICHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIIECHUIA;

IPOrHO3UPOBATh BO3MOXHOE pAa3BUTHE IIpPOllECcCa, a TaKKEe BBIIBUTATb
MPEIOJIOKEHUS O €TO PA3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOMPOC U JJIs PEILICHUS 3aJauu;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAIM3UPOBATh,
CHUCTEeMAaTU3HPOBAaTh M WHTEPIPETHPOBATh MH(DOPMAIMIO PA3TUYHBIX BHUIOB U
dbopm npeacTaBIeHuUS,

CTPYKTYpUpPOBaTh HMH(OPMALIMIO, MPEACTABIATh €€ B PAa3IUUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLIEHUBAaTh Ha/1EKHOCTD uHbOopMauu o CaMOCTOSITENIbHO
chOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIe TeiicTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMHA OOIICHUS, SICHO, TOYHO, I'PaMOTHO BBIpaKaTh CBOIO TOUYKY 3pPCHHS B
YCTHBIX U MHUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOAYy PEIICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYUYECHHBINH PE3YJIbTaT;

B X0JI€ OOCYXXJICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBHI,
npoOJieMbl, peIIaeMoOi 3aJayu, BBICKA3bIBATH WJICU, HAIICJICHHBIE Ha IOMCK
pELIEHUs], COIMOCTABIISITh CBOU CYXKJEHUSI C CYXKICHUSMHU JPYTHX YYaCTHHUKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me M CXOJCTBO IMO3UIIUNA, B KOPPEKTHOU ¢opme
dbopMynHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/aud, IKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMPATH (opMaT BBICTYIUICHHUS C Y4E€TOM 3ajad
MIPE3CHTAIUU U OCOOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BEIOUPATh CIIOCOO pPEIIeHUs C
Y4ETOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ Y4ETOM HOBOM MH(MOPMAIIHUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA MHTEJJIEKT:

BJIaJIcTh ~ HaBbIKAMHU  TIO3HABaTEJIbHOW  pedIeKCMHu  KaK  OCO3HAHUs
COBEPIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTaTOB, BIAJCTh
crocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca U pe3yjbTara pelICHUs
MaTEMaTUYECKON 3aJauH;

MPEIBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 33/1a4H,
BHOCHUTHh KOPPEKTHUBHI B JIATECIBLHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HaWJICHHBIX OIMHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa 1IN U YCIOBUSM, OOBSICHATh TPUUUHBI
JIOCTUKEHUS WIM HEJOCTUXKEHUS PE3yJbTaTOB JEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAsI 1€ATEJILHOCTD:

MIOHUMAaTh M MCIIOJIB30BaTh MPEUMYILECTBA KOMAHAHOM M WHIUBUIYaJIbHOU
paboThl MpU pelICHHH Y4yeOHBIX 3ajlady, MPUHUMATh I1€Jb COBMECTHOM
NEeATEeIIbHOCTH, IUIAHUPOBATh OPraHU3aIldI0 COBMECTHOM pabOThI, paclpeneiisiaTh
BUJIBI pabOT, JOTOBAapHUBAThCSA, OOCYXKIaTh MPOIECC U pe3yabTar padoThl,
0000111aTh MHEHHUS HECKOIBKUX JTIOAEH;

y4acTBOBaTh B I'PYIIOBBIX (popMmax paboThl (0O0CykaeHus, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMBD» W WHBIE), BBINIOJHATH CBOKO 4YacTb pabOTHl W
KOOPJIWHUPOBATh CBOM JEWUCTBUS C JAPYTMMHM UICHAMHM KOMAaHIbI, OILICHHUBAaTh
Ka4eCTBO CBOETO BKJaja B OOUIMU MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHHUKAMU B3aUMOJICUCTBUS.

HHPEAMETHBIE PE3YJIBTATBI

K konny 10 knacca oOyvaromuiicst Hay4nuTCs:

e CBOOOIHO OMEPUPOBATH OCHOBHBIMH TMOHITHSIMH CTEPEOMETPHH TIPH
pelleHny 3ajia4 ¥ MPOBEACHUN MAaTEMaTHUECKUX PacCyKICHHH;

e TMPUMEHATH AKCHUOMBI CTEPEOMETPUHU M CJIEACTBUSA M3 HUX MPHU PEIICHUU
reOMEeTPHUECKUX 3a/1a4;

e KIAcCU(UIIMPOBATH B3aUMHOE DPACIIONIOKEHHE TPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOAHO OMEpPUPOBATH TIOHATHUSAMHU, CBSI3AHHBIMH C yrjamMH B
MPOCTPAHCTBE: MEXIY MNPSMBIMH B MPOCTPAHCTBE, MEXAY MPSMOA H
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATHIMHU, CBSI3AHHBIMHU C MHOTOTPaHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIC BHJbl MHOTOIPAaHHUKOB (IpHU3Ma,
nupamuaa, NpsMOYToJIbHBIN Napajieenunesn, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH,  BBIOMpAas  OCHOBaHUSA  JJIs
KJaccu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSTUSMHU, CBS3AaHHBIMM C  CEUCHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

e BBINIOJHSATH napasuieIbHOe, LHEHTPATBHOE U OpPTOTrOHAJIBHOE
MPOEKTUPOBAHKNE (PUTYP HA MIOCKOCTh, BBINOJIHATH U300paKEHUST PUTYP
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHHUS]I MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIMOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBUHCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (MpHU3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

e CBOOOJHO OMEPUPOBATH MOHATUAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb M TUIOCKOCTh CHMMETPHUH, ILIEHTP, OCb M IUJIOCKOCTh CHMMETPHUHU
durypsr;

e CBOOOIHO OMEPUPOBATH TMOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBITNOJHATH JEHCTBUS HAJl BEKTOPAMU;

e pelmarh 3aJayd Ha JI0Ka3aTeJIbCTBO MAaTeMAaTHMYECKHUX OTHOIICHUH WU
HaXO0XJICHWE TEOMETPHUUYECKUX BEIMYWH, MPUMEHSS HM3BECTHBIC METOJIBI
IIPU PEIICHUH MaTeMaTHYECKHX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CpPEICTBA M  BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BIEKATh, MPEOOPA3OBBHIBATh W WHTEPIPETHPOBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (QUTYypax, TMPEACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMpPUMEHATH TOJY4YCHHBbIE 3HAHMS Ha TPAaKTHKE: CpaBHUBaTh U
aHAIIM3UPOBATh pEaTbHBIE CUTYAIlUH, MPUMEHATh U3yUYEHHBIC MOHSATHS B
mpolecce IOMCKa  pelIeHUusT MaTeMaTHU4ecKu  COpMYIHPOBAHHON
npo0OJieMbl, MOJETHPOBATh pealbHBIE CHUTyallMH Ha S3bIKE TEOMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJENN C KCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MPaKTUYECKUE 3a/ayi,
CBSI3aHHBIC C HAX0X/JICHUEM T€OMETPUUECKUX BEIINYHH;

e UWMETh TPEICTABICHHUS 00 OCHOBHBIX JTamax pPa3BUTHSI TEOMETPUU Kak
COCTaBHO 4acTH (yHIaMEHTa Pa3BUTHUSI TEXHOIOTHIA.

K konmy 11 knacca o0yvaronuiicst Hay4YnuTCs:



CBOOOJHO OINEPUPOBATh MOHATUSIMHU, CBSI3aHHBIMH C I[MJIMHIPUYECKOM,
KOHUYECKOM U c(epuyecKoid MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTyYECHUS;

OIEepUpPOBATh MOHATUAMHU, CBSI3aHHBIMU C TEJIAMH BPAILLCHUS: IIUIHHAPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tena BpamleHus (LMUIWHAP, KOHyC, cdepa U Imap) u
OOBSICHATH CIIOCOOBI MOJTYYEHUS TEJ BPAIICHUS;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U TIIOCKOCTH;
BBIYUCIISITh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpalllCHHUS,
O0OBEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpallleHMS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYII;

CBOOOJIHO OIEPUPOBATH MOHATHIMH, CBA3AHHBIMH C KOMOMHALIUSIMU TEJ
BpallleHUsI 1 MHOTOTPAaHHUKOB: MHOTOTPAHHMK, BIOUCAHHBIA B cdepy H
OMMCAHHBIA OKOJO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIA TEJIO
BpAILICHHUS;

BBIYHCIIATh COOTHOILICHHS MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n3o0paxarb u3ydaeMmble (UTYphI, BBITIOIHATH (BBIHOCHBIE) ILJIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaThL HHMOPMAIUIO O
INPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha
YEepTekKax U PUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIlUU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B JI€KAPTOBOM CHUCTEME KOOPIUHAT;
pemaTh reoMeTpUYECKUe 3aa4d Ha BBIYHMCIECHUE YIII0B MEXY MPSAMbIMU
U TUIOCKOCTSIMU, BBIYHMCIIEHUE PACCTOSHHN OT TOYKH A0 IUIOCKOCTH, B
1[E€JIOM, Ha MIPUMEHEHNE BEKTOPHO-KOOPJIMHATHOTO METO/Ia MPU PEIICHUY;
CBOOOJTHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C JBUKCHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUM;

BBITIOTHATh M300paKCHUST MHOTOTPAHHUKOB W TEJI BpallleHUs MpH
MapajuIeIbHOM  TEPEHOCE, LEHTPAIbHOM CUMMETPUHU, 3€pPKaJIbHOU
CUMMETPHH, IPHU TOBOPOTE BOKPYT MPSAMOU, PeoOpa3oBaHUs TTOT00US;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TE€J BpAIICHUS: CEYEHUs LIMJIMHIpA
(mapayieTbHO U MEPIEHIUKYJISPHO OCH), CEUCHUs KOHYca (MapaiieIbHbIe
OCHOBAHMIO U MPOXOAIINE YepPE3 BEPIINHY), CEUCHHUSI 111apa;
UCIIOJIb30BaTh METOJbl TMOCTPOEHUS CEUEHM: METOJ CJEI0B, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEH MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUYECKHUE YTBEPKICHNS,

IPUMEHATh T€OMETPUYECKHe (aKThl A PEIICHUS CTEPEOMETPUUECKUX
3a1a4, MPEANOIaralolIuX HECKOJIbKO IIAaroB pEUICHUs, €CIU YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU (opMme;

pemiaTh 3aJadd Ha JI0OKa3aTEJbCTBO MATEMAaTHYECKMX OTHOLICHUM H
HAXO0XKJECHUE T€OMETPUUECKUX BEIINYNH;

IIPUMEHSTH NPOIPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIECHUU CTEPEOMETPUUECKHX 3aaY;

IPUMEHATh  IIOJIy4CHHBIE  3HAHMS  HA  IPAKTHKE:  CPAaBHUBATH,
aHAIM3UPOBAaTh U OLICHUBATH PEAIBHBIE CUTYALIMH, IPUMEHATh U3yYEHHBIC
IIOHATHsI, TEOPEMBbI, CBOWCTBA B  IIPOLIECCE IIOMCKA  PELICHHUS
MaTeMaTU4ecku  Cc(hOpMYyJIMPOBAHHON  MPOOJIEMBI, MOJENUPOBATh
pealbHbIE CUTyallud Ha S3BIKE T€OMETPHUM, HCCIENOBATh MOCTPOCHHBIC
MOJEIN C HCIOJIb30BAHUEM TI'E€OMETPUYECKUX IIOHATUM U  TEOpeM,
anmapata aireOppl, pelaTh MPAKTUYECKUE 3aJauyd, CBA3aHHBIE C
HaxX0KJICHUEM F€OMETPUUECKUX BEIIMYMH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTAaBHOM YacTu (yHAaAMEHTA pa3BUTHUSL TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (uu¢posBbie)
n/n NPOrpaMMblI Bcero Kontpoabneie | [pakririecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 BBenenue B crepeoMeTpuio 23 1
5 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepneHAUKyYISIPHOCTD NPSIMBIX U o5
IUIOCKOCTEN B IPOCTPAHCTBE
Vriel U paccTOsTHUS 16
MHororpanHuku 7
BekTopsl B IpocTpaHcTBE 12
8 HOBTOPCHI/IG, 0000I1IeHNe U cUcTeMaTU3alus 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
No 11/11 HaumeHoBaHue pa3iesioB 4 TeM Korrrpoasreie | Tpaktiseckue (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIE
padoThI padoTsbI pecypenr
1 AHaMTHYECKasi TeOMETPHS 15 1
9 [ToBTOpEHHE, 06o6meHI:Ie u 15 1
CUCTEeMAaTU3alMsl 3HAHHH
3 O0bEM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1
KPYTJIBIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpEHwUe, 06061H6HIEC u 17 9
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHbBbIE
uugposbie
oOpa3oBaTeJibHbIE

pecypchbl

OcHoBHbIE NpaBujIa U300paKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[TonsiTust crepeoMeTpuun: TOUYKa, MpsMasi,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMsI Ha PUCYHKE
TUIOCKOCTH, MapalIebHBIX MPSIMBIX
(OTpe3KoB), cepeIMHBI OTPE3Ka

IlonsTns: NepeCeKaromumecs mI0CKOCTH,
nepeceKkaromuecsd mnpsamas U 1mjioCKOCTb,
MOJIYIIPOCTPAHCTBO

IlonsTus: NepeCCKarommrecs mI0CKOCTH,
MNepeceKkaromuecs npsamMasa U miIOCKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, H300paXKeHe
HPOCTEUIINX MTPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

MHororpaHHUKH, H300paXKeHe
HPOCTEUIINX MTPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIMINX 00OBEKTOB

AKCHOMBI CTEPEOMETPUN U TIEPBBIE




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus u3 HuX. CrocoObl 3a1anus
MPSMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
O603HaueHus NPSAMBIX U INIOCKOCTEN

10

N306paxkenune ceuenuit nupamuipl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4E€HHBIX TUIOCKOCTEN. PackpamuBanue
IIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMU

11

N300pakeHue ceueHui nupamMubl, Kyda u
IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus
IIOJIy4EHHBIX TUIOCKOCTEN. PackpamuBanue
MIOCTPOEHHBIX CEUEHUI pa3HBIMU IIBETAMU

12

N300pakeHne ceueHni mupaMubl, Kyda u
MPU3MBI, KOTOPBIE IPOXOIAT Yepe3 X
pé6pa. N3o0paxeHue nepeceueHus
MIOJIy4EeHHBIX TUIOCKOCTEN. PackpamuBanue
IIOCTPOEHHBIX CEUEHUH Pa3HbIMU LIBETAMHU

13

N3ob6pakenue ceueHuil nupaMusl, Kyoa u
MPU3MBI, KOTOPbIE TPOXOAAT Yepe3 X
p€opa. N300pakeHne nepeceueHus
MOJIy4EeHHBIX TUIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUEHUHN pa3HBIMU IIBETAMHU

14

MeTtoa cnefoB i1t TOCTPOSHUS CeYSHU I




15

Merton ciefoB AJisi IOCTPOCHUS CEYCHUM.
CBolicTBa nepece4eHuid NpAMbIX U
IJIOCKOCTEH

16

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa niepece4eHuil PSIMBIX U
IJIOCKOCTEH

17

[TocTpoenue ceuenuii B nupamue, kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEpPTEXEH U 3aIMCh 11AroB
MMOCTPOEHUSA

18

[TocTpoenue ceuenuii B nupamue, kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEpPTEXEH U 3aIMCh 11aroB
MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamuze, kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEIKEN U 3aIMCh IIarOB
IIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamuze, kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEIKEN U 3aIUCh IIarOB
IIOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPOTMOPIMOHANLHBIX 0Tpe3kax. [logooue
TPEYTOJIbHUKOB

22

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX UepTexkax. ctopus pa3Butus
MJIAHUMETPUU U CTEPEOMETPUU




23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3auMHoOe pacnonoxeHue npsMbIx B
npoctpaHcTBe. CKpelmmBaromumecs
npsimble. [Ipu3Haky CKpemyBaroImuXcs
npsimbix. [lapanenbHble npsiMbie B
IIPOCTPAHCTBE

25

Teopema o CyliecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOM MapajuieTbHON
JAHHOM IPSIMOM, POXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIleH Ha JTaHHOMN
npsMoiu. JleMMa o nepecedyeHnn
napauieIbHbIX MPSMBIX TIOCKOCTHIO

26

[TapamnenbHOCTH Tpex npsAMbIX. Teopema o
TpEX nmapajuleabHBIX NpsAMbIX. Teopema o
CKPEIIHBAIOIINXCS PAMBIX

27

[TapannensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA apALIIETHHOTO
npoekTupoBaHus. M300paxeHne pasHbIx
¢uryp B napayuieabHON MPOEKIUU

28

LlenTpanbHasa npoekus. Yroi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEXIY IPAMBIMU

29

3ajaun Ha TOKa3aTeILCTBO U
HCCIIEAOBaHHUE, CBSI3aHHBIE C
PacnoIOKEHUEM IPSIMBIX B TPOCTPAHCTBE

30

[ToHATHA: mapauIeIbHOCTD MIPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. IIpu3Hak
NapaJuIEIbHOCTH NPSAMOU U TUIOCKOCTH.




CBolicTBa napauieIbHOCTH NIPSIMOU U
IJIOCKOCTH

31

['eomeTpryeckue 3a1a4u Ha BHIYUCIICHHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTHIO MPSAMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHust, MpOXOAAIIETO YEpe3
JAHHYIO IIPSIMYIO Ha YepTEkKE U
napajuieIbHOro Apyroi npsimoii. Pacuér
OTHOUIEHUI

33

[TapannenpHast npoeKUHsl, IPUMEHECHUE
JUTSI IOCTPOCHHS CEYSHUH KyOa u
napasienenurnena. CBorcTBa
napajuieienuneaa U mpu3Mbl

34

[MapannensHble iockocty. [IpusHaku
NapaJuIEIbHOCTH JBYX IUIOCKOCTEN

35

TeopeMa 0 MapaJUICIIbHOCTHU U
CANMHCTBCHHOCTH ITJIOCKOCTH, HpOXOJISIHIGfI
qepe3 TOUKY, HC IIPUHAJICIKAIITYIO JaHHOM
IUIOCKOCTH U CIIEACTBUS 13 HEE

36

CaoiicTBa napajIeNbHBIX INIOCKOCTEN: O
MapajuIeIbHOCTH MPSAMBIX MTEPECCUEHUS
P MIEPECEUECHNH IBYX MAPATIIEITBHBIX
IJIOCKOCTEN TPEThEN

37

CoiicTBa mapanienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NmapauleIbHbIX MPSIMBIX,
3aKJIFOUEHHBIX MEX]Ty MapaljieIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHUH MPSIMOM C
JBYMsI ITApAJIJIENbHBIMU NIOCKOCTSMHU




38

IToBTopenue: Teopema Iludaropa na
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiejaenunena

41

Boruucnenue yiMH 0Tpe3KoB B KyOe U
IPSAMOYTOJIBHOM Iapajulesenunesie

42

[IepnieHIUKYIAPHOCTD NPAMOU U
miockocTy. [Ipusnak
NEPIEHUKYJIIPHOCTU IPSIMOU U
IUIOCKOCTH

43

[TepnieHIUKYIAPHOCTD NPSMON U
nockocty. [Ipusnak
NEPIEHAUKYJIIPHOCTH IIPSIMOM U
IUIOCKOCTH

44

Teopema o CylecTBOBaHUU U
€IMHCTBEHHOCTH MPAMOM, TPOXOASIICH
4yepe3 TOYKY MPOCTPaHCTBA U
MEPIECHIUKYISIPHOM K IIJIOCKOCTH

45

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMPpSAMBIC B MHOI'OI'paHHUKAX

46

[InockocTH U EepIeHINKYISIPHBIE UM
IIpsIMBIE B MHOT'OTPaHHUKAX

47

[lepneHauKyIsip ¥ HaKJIOHHAS.
ITocTpoeHne nepneHaAnKyIIspa U3 TOYKH Ha

IPSAMYIO

48

[IeprieHIUKYISp U HAKIIOHHAS.




[TocTpoeHue neprneHauKyisapa u3 TOUYKU Ha
PSIMYIO

Teopema o Tpéx nmepneHAUKYIIpax

49
(mpsiMast 1 oOpartHas)

50 Teopema 0 TpEX nepHeHAUKYIApax
(mpsimast 1 oOpaTHas)

51 VYron Mexay CKpelBaroIUMUCs
IPSIMBIMH
[Touck nepreHANKYISAPHBIX TPSIMBIX C

52 MOMOUIbIO NEPIIEHANKYISIPHBIX
IJIOCKOCTEMN

53 OpTOroHanbHO€ MPOECKTUPOBAHUE
[TocTpoenue ceuenuii Kyoa, mpU3MBI,

54 MPABWJIBHOM MUPaMH/IbI C TOMOIIbIO
OpPTOTOHAJIHOW MPOEKINU
[TocTpoenue ceuenuii kyba, Mpu3Msl,

55 NpPaBUIBHON MUPAMUIBI C TOMOILBIO
OPTOTOHAJILHON IPOEKIUU
CuMMmeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO II0cKOoCcTH. [1nockocTn
CUMMETpPUN B MHOTOTPaHHUKAX

57 [Ipu3Hak neprneHAuKyISPHOCTH NPSIMOM 1
TUTOCKOCTH KaK CIIEJICTBUE CHMMETPHH

58 [IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
pacCTOSIHUN OT TOYKH JI0 TUTOCKOCTH

59 IIpaBunpHBIE MHOTOTpaHHUKH. Pacuér
pPacCTOSHUIN OT TOUKH JI0 TNIOCKOCTH

60 CrocoObI OMYCTUTD MEPIIEHIUKYIISPHIL:




CUMMETPUS, CIABUT TOUKH I10
NapaJuIeIbHON NPAMOU

61

Casur 1o HenapasuieJIbHON TPSMOH,
U3MEHEHUE PACCTOSHUN

62

KonTtponsnas padora "B3anmuoe
pAacIoJIOKEHUE MPSIMBIX U INIOCKOCTEMN B
npocTpaHcTae”

63

[ToBTOpEHME: yroy Mexay NpsSMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHMeE: yroa Mexay
CKPELIMBAIOILUMUCS IPSIMBIMU B
IPOCTPaHCTBE

65

FCOMeTpI/ILICCKI/Ie MCTOAbI BEIYMCIICHUA
yria MEXKAy MpsAMbBIMHA B MHOT'OT'paHHUKAX

66

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

67

[lepnennukynspHble miockocTH. CBolicTBa
B3aUMHO IEPIIECHINKYIISPHBIX IUIOCKOCTEN

68

[Ipu3Hak nmepneHauKyIsIpHOCTH
IIJIOCKOCTEM; TeOpeEMa O MPSAMON
NIEPECEUEHMS IBYX IIIIOCKOCTEN
NEePHEHAUKYIISIPHBIX TPEThEU MIIOCKOCTH

69

[TpstmoyTonbHBIN Napaienenumnen; Kyo;
M3MEPEHMS], CBOMCTBA MPSAMOYTOJIBHOTO
napajuiejaenumnena

70

Teopema o0 1uaroHanu NpsIMOYroJbHOIO




napauicienuicaa u CI€ACTBUEC U3 Heé

71

CrepeoMeTpuuecKkre U MPUKIaIHbIC
3a/1a4u, CBSI3aHHBIE CO B3aUMHBIM
PacCIOIOKEHUEM TIPSIMBIX U TIOCKOCTH

72

[ToBTOpEeHME: CKpENIMBAIOIIUECS MIPSMBIE,
napajuieiabHble JIOCKOCTH B CTaHAAPTHBIX
MHOTOIPAaHHHUKAX

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINUXCS MPSMBIX, PACCTOSHUE
MEXY CKPEIIMBAIOIIUMUCS MIPSMBIMHU B
MPOCTBIX CUTYAIHIX

74

Paccrosaue ot Toukn J0 IIIIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINTIOCKOCTH

75

Brluncnenue paccTosHUN MEXTY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
MTOMOILBIO MEPIIEHINKYIAPHON MIIIOCKOCTH

76

Tpé€Xrpa"Hslid yroi, HepaBeHCTBaA s
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO yIiia

77

DneMeHTHI ChepUIeCKOil TeOMETPUH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponbHas padota "Yrisl u
paccrosiHus"

79

Cucremaruzanus 3HaHuN "MHOTrOrpaHHUK
1 €TO0 DJIEMECHTHI"

80

ITnpamuna. Buasl nupamun. [IpaBunbHas
nupamuia




[Tpusma. [IpsiMast U HAKJIIOHHAS IPU3MBL.

81 1
[IpaBunbHas npusma

82 [Ipsamoii napauienenunes, 1
IPSMOYTOJIbHBIN NapaieNenunes, Kyo

83 Brimykisie MHOrOrpanHuku. Teopema 1
Ditnepa
Boinmykible MHOTOrpanHukH. Teopema

84 Oitnepa. [IpaBuiibHbIE U TOTYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KoHTtpoinbHas padora "MHororpaHHuku" 1

86 [TonsiTrie BEeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3HocTh BekTOpOB 1

89 [TpaBuiio napamienenunena 1

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JIEKAIIUX B OJHOMN 1
IJIOCKOCTH

92 CkaJisipHOE TIPOU3BEICHUE 1

93 Brruncnenue yria Mexxay BEKTOpamH B 1
POCTPAHCTBE

94 [Tpocreiimme 3ana4n ¢ BEKTOpaMU 1

95 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

96 [Tpocreiimme 3ana4n ¢ BEKTOpaMU 1

97 [Ipocreiimue 3agaun ¢ BEKTOpaMu 1

98 O0001eHNEe 1 cUCTEMAaTH3aINAA 3HAHUHA 1




99 O00011eHrEe 1 cUCTEMATHU3alNA 3HAHUHA 1
100 HroroBast KOHTpoOJIbHAs paboTa 1
101 Hrorosast KOHTpOIJIbHAS paboTa 1
102 O00011eHNE 1 cUCTEMATHU3alNA 3HAHUHA 1
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
Hara uudposbie
Nenn/m | Tema ypoka Konrpoabubie | IlpakTuueckue
Bcero U3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoTshI padoThI
pecypcsl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha TUIOCKOCTHU U B MPOCTpaHCTBE"
2 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Bpruncienue yria 1
MEXy BEKTOpaMH B POCTpaHCTBE"
4 [ToBTOpeHue Temsbl "YpaBHEHHE TIPSMOIA, 1
MPOXO/SIIEH yepe3 ABE TOUKH"
YpaBHEHHE IIOCKOCTH, HOPMallb
5 ’ ’ 1
ypaBHEHHE IUIOCKOCTH B OTpe3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IUIOCKOCTH B OTpe3Kax
7 BexTopHoe npoussenenue 1
3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1
MpOrpaMMHUPOBaHUE
10 AHaMTUYECKHE METO/bI pacuéTa yria 1
MEXIy MPSMBIMU B MHOTOTPaHHUKAX
1 AHaTMTHYECKHE METOIBI pacyéTa yria 1
MEXAY MIOCKOCTSIMU B MHOTOI'paHHHUKaX
12 dopmya pacCTOSHUS OT TOYKH 10 1




IIJIOCKOCTH B KOOpJZIMHATAaxX

Haxoaenue paccTossHUM OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 Haxoxxnenne paccTossHUI OT TOUKU 10
IUIOCKOCTH B ITPABUJILHOM MHUpaMuJIe

15 KonTtponpHas pabora "AHanurudeckas
reomerpus”

16 CeveHunss MHOIOI'paHHHUKOB: CTaHJapTHBIE
MHOI'OI'PaHHHUKH

17 CedeHuss MHOTOIPaHHUKOB: METO/I CJIEI0B
CedeHust MHOTOIPAaHHHUKOB: CTaHJapTHBIE

18 TUIOCKOCTH, IIEPECEUCHUS MPSMBIX U
IJIOCKOCTEMN

19 [TapannensHble IpsSMBbIE U MIIOCKOCTH:
napaielbHbIe CEUCHHS

20 [TapannensHble IpsSMbIE U MIIOCKOCTH:
pacu€T OTHOLIECHHI
[TapannenbHbIe TPSIMBIE U TUIOCKOCTH:

21 YIJIbI MEXY CKPELUBAIOIIUMUCS
PSIMBIMH
[leprienaAuKynApHBIE IPSIMBIE U

29 IUIOCKOCTH: CTaHAAPTHBIE Mapbl
NEepIEHIUKYISPHBIX TIIOCKOCTEH U
IPSAMBIX, CAMMETPUH MHOTOTPaHHUKOB
[lepnieHIUKYIIpHBIE TTPSIMBIE U

23 IUIOCKOCTH: TEOPEMA O TPEX
nepreHIuKyIspax

24 [TepnenauKyIsipHBIC TIPSIMBIC U




IIJIOCKOCTH: BBIYUCJIICHUA AJIUH B
MHOTI'OIrpaHHHUKax

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJTBHUKOB, (POPMYJIBI JJIS
TJI0MIA e, COOOpaKEHUS MOA00HUS

26

[ToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, ()OPMYJIIBI 1151
TIonIaiel, cooOpaskeHus o 100us

27

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, (hOPMYJIbI JUIs
TIonIaiel, cooOpaskeHus o 100U

28

[Imomany cedyeHnit MHOTOIPaHHUKOB:
IUI0LIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKCHHUSI ITOA00MS

29

Inomany ceyeHnii MHOrOrpaHHHUKOB:
TUIONIA/IM TTOBEPXHOCTEH, pa3pe3aHus Ha
94acTu, COOOpaKeHHsI MOA00HS

30

KonTponbnas padota "[loBTopenue:
MHOT'OI'PaHHHUKH, CEUYSHHS
MHOTOTPaHHHUKOB"

31

O61éM Tena. OOBEM MPSIMOYTOIBHOTO
napaJuleenumneaa

32

3amaun 00 ynBoeHHH Ky0a, 0 KBaaparype
Ky0a; 0 TPUCEKIINH yTIia

33

CrepeomeTpHuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJIBHOTO
napaJuleenumneaa

34

HpI/IKJIa,Z[HBIe 3aaa4u, CBA3aHHBIC C




BBIUHCIICHHEM 00BEMA MMpAMOYT'OJIBHOT'O

napajuiejenumneia

35 O0BEM NPSAMON TPU3MBI

36 CrepeomeTpuuecKue 3a1a4u, CBSI3aHHbIE C
BbIUKCJICHHEM 00BEMOB MPSMOI TPU3MBI

37 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMON MTPU3MBI
Boruncnenue 00bEMOB TeJ ¢ TOMOIIBIO

38 onpeaenéuHoro narerpana. OobémM
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB Tell C TOMOIIBIO

39 onpeaenéHHoro uurerpaita. Oobpém
MU PAMHU/TBI

40 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BEMOB MUpaMuUJ ¢ OOILIUM YITIOM

41 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00BEMOB MUpPaAMUJ ¢ OOILIUM YTIIOM

42 CrepeomeTpuuecKue 3a1auu, CBSI3aHHbIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeomeTpuuecKue 3a1auu, CBSI3aHHbIE C
00BEMaMH THpaMUIBI
[Ipuknanueie 3agaun mo Teme "OO0BEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknagasie 3apaun mo Teme "OO0BbEMBI
Ten", cBsI3aHHBIE C 00BEMOM TUPAMU/IBI

46 [Tpumenenue 06bEMOB. Beiuncnenue

PACCTOSAHUA N0 MIOCKOCTH




Kontponbnas pabora "O0bEM

47 \
MHOTOTPaHHHKA
[{umuHaprdeckas TOBEPXHOCTb,

48 00pa3yromue HUJINHIPUIECKOM
MMOBEPXHOCTHU

49 unuaap. [Ipsamoi KpyroBou HUIMHAD.
[Tnomaas MOBEPXHOCTH IIMIMHAPA

50 Konnueckas moBepXxHOCTh, 00pasyroiine
KOHHYECKOU noBepxHocTu. Konyc

51 CeueHne KoHyca IIIOCKOCTHIO,
napajuieIbHOM MIIOCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M306paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa

54 [Tmomane 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYyCa
CrepeomeTpryuecKue 3a1a4u Ha

55 JI0Ka3aTelIbCTBO U BHIUKCIICHHE,
MOCTPOEHUEM CEUEHUH IIUIMH/IPA, KOHYCa
CrepeomMeTprUYECKHE 3a/1a4l HA

56 JIOKA3aTeJIbCTBO U BBIYMCIICHHE,
MOCTPOEHUEM CEUEHUH IIMIMH/IPA, KOHYCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C
ITUTHHIPOM

58 [Ipuknagubie 3a1a4u, CBSI3aHHBIE C
[UTHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u 1mapa ¢
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTHI0. By n n3o0pakenue mapa

61

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHIO. By n n3o0pakenue mapa

62

Ypasaenue chepsl. [Lnomans chepsr u eé
qyacTen

63

Cummetpus cdepsl U 1apa

64

CrepeomeTpuyecKre 3ajaud Ha
JI0Ka3aTeIbCTBO M BBIYHCIICHUE,
CBSI3aHHBIC CO CEpOi U HIAPOM,
MOCTPOCHHEM MX CEYCHHH TNIOCKOCTHIO

65

CrepeomeTrpuueckue 3ajauyd Ha
JI0Ka3aTeIbCTBO M BBIYMCIICHUE,
CBsI3aHHBIE cO c(hepoit 1 Imapom,
MOCTPOCHUEM MX CEYEHUH TIIOCKOCTHIO

66

[IpukitagHble 3a1a49, CBA3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYNKHOCTH HA TNIOCKOCTH,
BBIYHCIICHHS B OKPYKHOCTH, CTAH/IaPTHBIE
mogoous

68

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

69

3agauu no Teme "Tena u MOBEPXHOCTH
BpanieHus"

70

3anaun 1o TeMe "Tena u NOBEpPXHOCTU
BpaiueHus"




71

Kontpoinbnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O06Bém mmHapa. Teopema 006 00BEME
IPSIMOTO IWIHHIPA

73

Brrunciienue 0056MOB TEII ¢ IIOMOIIBIO
onpeaenéuHoro uurerpana. O0bpém
KOHYCa

74

TTnomanu 00KOBOI U MOJIHOMU
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3aauu, CBSI3aHHbIE C
BBIUMCJIEHHEM 00BEMOB LIMIIMH/IPA,
KOHYyca

76

[Ipuknanueie 3agaun 1o teme "O0bEMBI U
MJI0IA U TOBEPXHOCTEN Ten"

77

O0BEM 11apa U MapoBOTO CEKTOPA.
Teopema 06 00bEme mapa. [Lnomanm
cdepsl. CTepeomMeTpruyecKre 3a1auu,
CBSI3aHHBIE C BHIUMCICHHEM 00BEMOB
rapa, mapoBOTo CETMEHTA U MIaPOBOTO
CEeKTopa

78

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa 1
iomanbio ceprl. COOTHOIICHUS MEXKITY
TUTOMIA/IIMU TTOBEPXHOCTEHN 1 00bEMaMu
MMOJOOHBIX TEN

79

[TonoGHBIE TEeNa B IPOCTPAHCTRBE.
N3menenne o06bEMa rpu mogo0ouu.
CrepeoMeTpHuuecKue 3a7a4u, CBI3aHHBIE C




BBIUKCIICHHEM 00BEMOB Tell U IUIOMIAeH
MMOBEPXHOCTEN

80

Kontponbnas padorta "[lnomann
MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX Tel"

81

JBuxkenust mpoctpancTBa. OToOpaKeHHS.
JIBukenust u paBeHCTBO Guryp. O0mue
CBOMCTBA JABMKECHUN

82

Buabl nBukeHHi: napamiebHbII
MIePEHOC, LIEHTpaJIbHAsi CHMMETPHUS,
3epKaJIbHasi CAMMETPUSL, TOBOPOT BOKPYT
PAMOM

83

[IpeobpazoBanus mogodus. [Ipsmas u
cthepa Diinepa

84

FGOMeTpI/ILIeCKI/Ie 3ala4uu Ha IIPUMCHCHUC
JABUXXCHUA

85

KonrtponbHas pabora "BekTops! B
npoctpaHcTae"”

86

O6o06matomiee noropenue 11 nmousTuii u
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"TlapanensHOCTh IPSMBIX U TUIOCKOCTEH
B ITPOCTpPaHCTBE"

87

O6o6matomee moropenne 11 mousTuii n
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHU:
"Bekrops! B mpocTpaHcTBE"

88

O6o6matomee noBropenne 11 mousTuii u
MeTO/10B Kypca reomerpun 10-11




KJIaCCOB, CUCTEMaTH3aIsI 3HAHHM:
"BexTopsl B pocTpaHcTBe"

89

O6o6matomee noropenue 11 nmousaTuii n
METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTH3alisl 3HAHUIL:
"OO0BbeM MHOTOTpaHHHKA"

90

Ob6o6maromee nosropenue 11 nonsaruii u
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTEMATH3allHsl 3HAHUI:
"O0beM MHOTOrpaHHUKA"

91

Ob6o6maromee nmosropenue 11 nonsaruii n
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUIL:
"ITnomaay MOBEpXHOCTH U 00BEMBI
KpYyTJbIX Ten"

92

O6o06matomiee noropenue 11 nmousTuii u
MeTO/10B Kypca reomeTtpuun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"Tlnomaan moBepXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

93

Wrorosas koHTpoJIbHAs paboTa

94

HTorosast KOHTpoJbHAs paboTa

95

[ToBTOpenwue, 06001ICHNE 1
CHCTEMAaTH3aLMs 3HAHUH

96

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U




97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUH

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

101

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBILIEE KOJIMYECTBO YACOB I10O
I[TPOTPAMME

102
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