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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamMma cocraBieHa Ha ocHoBe DenepaibHOM paboueit
nporpamMmbl 1o yueObHoMmy kypcy «Il'eomerpusi», tpeboBanuit ®I'OC COO, B
cootBeTcTBUU C pe3yibratamu OOIT COO.

['eomeTpus sBAsieTcss OMHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYyMBaeT BO3MOKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIPAaBICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIlUIeHHe,  GopMHpyeMoe  TMpU  U3YYEHUU
OOy4aIOIUMUCS TOHSATUHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUIN MPU PEIICHHUH T'€OMETPUUYECKUX
3aa4, YMEHHME BBIJIBUTaTb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
UCITOJIB3YIOTCSl IIPU PEUICHUM 337a4 €CTECTBEHHO-HAyYHOI'O LMKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEH O0OydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTaBJISAIOLIEH MpeaMeTHOM obnactu «MaremaThka u
uHpopMaTuKa»  uyepe3  OoOeclieYeHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIIHOT0 Npo(heCCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMU 3aa4yaMu Kypca T€OMETPUM Ha YriayOJIEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCcTaBiICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEUIINX MaTEMaTUYECKUX MOJIEINAX, MO3BOJSAIONIMX OINHUCHIBATh U HU3Yy4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHUE MOHATUIHOIO amnmapara o pa3ieiy
«CTtepeoMeTpusi» y4eOHOro Kypca reOMETpHUU;

dbopMupoBaHHEe  yYMEHHMS ~ BJAJE€Thb  OCHOBHBIMM  TMOHSTHUSIMA O
MPOCTPAHCTBEHHBIX (PUTYpaX W WX OCHOBHBIMH CBOWCTBaMH, 3HAHHE TEOPEM,
dbopMyT ¥ yMEHHE WX TPHUMEHSTh, YMEHHs JIOKa3bIBaTh TEOPEMbI M HAXOJIWTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpPE MHOTOTPAaHHUKU M TeJa BpalleHUs, KOHCTPYUPOBaTh T'€OMETPUUYECKHUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUil, POpMUpPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MIPOBEJEHUN PACCYKIACHUM;



dbopMupoBaHHe yMEHHs BIAJETh METOJAMHU J0Ka3aTebCTB M AITOPUTMOB
peIIeHNs, YMEHUS WX TMPUMEHSATH, MPOBOJUTH JOKA3aTEIbHBIC PACCYKICHHS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a/a4 U 3a]1a4 C IPAKTHUYECKUM COJICPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTebCTB  IPH
000CHOBaHUY MaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCUOMATHKHU B MPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromuXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHAILHONH TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TIOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEabHBIX JKMU3HEHHBIX CUTYalMSIX W TPHU W3YUCHUU IPYTHUX
y4€OHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HUCCJIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALNY OTyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannuku», «Tema Bpamenus», «BekToppl U  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSMWY», PEIICEBAHTHBIMH T€OMETPUM Ha YIiayOJIEHHOM YpOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
CoJlep KaTeNIbHBIM JIMHHSM, HO M 10 TogaMm oOyuenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
IpPOrpaMMBbI, paclpeAeNEéHHbIM 0 ToJAaM OOYy4YeHHs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTFOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX TPECTABICHUN 00yJalOMINXCsl, PACIIUPSS U yTIyOIIsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus juis  auddepeHuHaniiu  00ydeHHS,  MOCTPOEHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yaéToM BbIOOpa Oymymied mpodeccuu, oOecreunBasi MPEEMCTBEHHOCTh MEXIY
o01muM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.



Ha wusyuenue yueOHOro kypca «I['eomerpusi» Ha YriIyOJEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmo), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpPaJbHOE MPOEKTUPOBAHUE, U300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, Teopema O IIPsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoilicTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpaslOKEHUH BEKTOpa II0 TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHAPA, MUpaMUIbl U KoHyca. O0BEM 1apa U 1mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BONUCAHHOW B MHOTOTPAHHUK WIH TEIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cHUCTEMa KOOpAUHAT B npocTpaHcTBe. Koopauuatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUM. BuIbl JBWXXEHUN: TMapasulesibHBIM MEpEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNpPOCHI M APYroe), yYMEHUe
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUIMCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAsl ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTUYeCKue 3HaHUA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBLHOM AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr ¥ Ppearn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM JUIsI pelieHus 3a7ad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO JEATEeIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUN MEXAy MOHATHUSAMH, (POopMyIUpoBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIMOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUS, TpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHUN;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJM3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHpOpMaLUU o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCbMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAYy PEUICHUS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUA C CYXXICHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IpOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMaAT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTara pelIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUSAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHAHOW W MHAUBUAYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IrpynmnoBbIX (opmax paboTel (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSAMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTEeMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1ay;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh pealbHbIE CUTYyallU, MPUMEHSITh HU3Y4YCHHBIC MOHSITHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW U CGEepuuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSIMU, CBS3aHHBIMU C KOMOWHALUSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh U3y4aemble (UTYpBI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUYHUCICHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOASANINE YEPE3 BEPILIMHY), CEUCHUS 1Iapa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

IPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  c(OpPMYJUPOBAHHOM  MPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU KaK
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBanue pa3aesioB 1 TeM Kontpo DJIeKTpOoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
n/n NPOrpamMMel Bcero JIbHbIE pecypcesl
padoThbI
https://resh.edu.ru/subject/lesson/4756/start/203542/
BBenenue B ctepeoMeTputo 23 1
B3anmHoe pacnonokeHue npsMbIx B 6 1 https://resh.edu.ru/subject/lesson/6133/start/272668/
MIPOCTPAHCTBE
aDaLIeALHOC OCKOCTEH https://resh.edu.ru/subject/lesson/6065/start/125651/
JIEJIBHOCTD IIPSIMBIX U ILT TEH B
p p 8 https://resh.edu.ru/subject/lesson/6129/start/131672/
MIPOCTPAHCTBE
https://resh.edu.ru/subject/lesson/4724/start/20411/
[lepneHuKyISIPHOCTD MPSAMBIX U o5 https://resh.edu.ru/subject/lesson/4757/start/20566/
IIJIOCKOCTEMN B IPOCTPAHCTBE https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/6127/start/221519/
VTl ¥ paccTOSAHUSA 16 1 https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/6018/start/221550/
M 7 1 https://resh.edu.ru/subject/lesson/5443/start/21270/
HOTOTPaHHUKH
P https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4758/start/21648/
BekTops! B IpocTpaHcTBE 12

https://resh.edu.ru/subject/lesson/6404/start/132055/



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/

https://resh.edu.ru/subject/lesson/5724/start/21892/

https://resh.edu.ru/subject/lesson/5723/start/149167/

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HAHUH

https://resh.edu.ru/subject/lesson/6083/start/149229/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4yacoB

JJyieKTpOHHbBIE (HU(pPOBBIE) 00pa3oBaTeIbHbIE

Ne i/ KonTpoJbHble
NporpaMmabl Bcero pecypcsl
padoThbI
https://resh.edu.ru/subject/lesson/4912/start/23573/
1 AHanuTH4eckasi reOMeTpus 15 1
I ertie. 0606 https://resh.edu.ru/subject/lesson/5732/start/23384/
OBTOpEHHE, 0000IIICHIE 1 ]
2 p LH N 15 1 https://resh.edu.ru/subject/lesson/5754/start/149257/
CUCTEMAaTH3aIus 3HAaHUHN
https://resh.edu.ru/subject/lesson/4910/start/23238/
3 O0BEéM MHOTOTPAaHHUKA 17 1 https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
4 Tena BpaieHus 24 1 https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/5525/start/22875/
n ué https://resh.edu.ru/subject/lesson/4904/start/280336/
JIOIIAaAY MOBEPXHOCTH U 0OBEMEI
5 fa p 9 1 https://resh.edu.ru/subject/lesson/5629/start/23082/
KPYTIJIBIX TEI
https://resh.edu.ru/subject/lesson/6297/start/22283/
6 JBrxeHus 5 1 https://resh.edu.ru/subject/lesson/5731/start/22407/
- [ToBTOpeHue, 0600IEeHNE U 17 5 https://resh.edu.ru/subject/lesson/4906/start/84087/
cUcTeEMaTH3allUs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 8

[NPOT'PAMME



https://resh.edu.ru/subject/lesson/4912/start/23573/
https://resh.edu.ru/subject/lesson/5732/start/23384/
https://resh.edu.ru/subject/lesson/5754/start/149257/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/6297/start/22283/
https://resh.edu.ru/subject/lesson/5731/start/22407/
https://resh.edu.ru/subject/lesson/4906/start/84087/

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Koan4yectBo yacos
Ne ni/m Tema ypoka KonTposabHubie
Bcero
padoThI
OcHoBHbI€ NpaBUiIa U300pakeHUsI HA PUCYHKE
1 IJIOCKOCTH, MApAJIJIENIbHBIX MPSAMBIX (OTPE3KOB), 1
CepeHbI OTpE3Ka
[TonsiTHs cTepeoMeTpun: TOUKa, Ipsimasi, III0CKOCTb,
5 npocTpancTBO. OCHOBHBIE ITpaBUIIa U300paKEHUS HA 1
PHUCYHKE IIJIOCKOCTH, MApAJIIEIIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
3 [TonsTHA: EpeceKaroIuecs MIOCKOCTH, 1
nepeceKarommecs npsmas ¥ miockocTb
[TonsTHA: EpeceKaroIuecs MIOCKOCTH,
4 IepeceKaroImecs npsmas 1 II0CKOCTb; 1
MIOJIYTIPOCTPAHCTBO
5 MHororpaHHuKH, U300pa’keHUE MPOCTEUIITNX 1
MIPOCTPAHCTBEHHBIX (QUTYD
MHororpaHHuKH, ©300paKeHHEe MPOCTEUIIINX
6 MIPOCTPAHCTBEHHBIX (DUTYP, HECYILIECTBYIOIINX 1
00BEKTOB
7 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIECICTBUSA U3 HUX 1
8 HekoTopeie akcMOMBI CTEpEOMETPUHN U TIEPBHIE 1
CIIEJICTBUS U3 HUX
9 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEICTBUSA U3 HUX. 1

Crioco0bl 3a1aHusI MPSMBIX M TUNIOCKOCTEH B




npoctpancTe. O003HaUEHUS NPSMBIX U IIJIOCKOCTEN

10

11

N306paxkenne cedyeHuit nmupamMuibl, Kyoa 1 MpU3MBI,
KOTOpBIE MPOXOISAT Yepe3 ux peopa.
N306paxenune cedyeHunil nmupamMuibl, Kyoa v MpU3MBI,

KOTOpBIE MTPOXOJIAT uepe3 ux péopa. Mzobpaxkenue
nepeceyeHus MOJyYEHHBIX MIOCKOCTEH.

12

N300pakeHne cedeHuil mupaMubl, Kyoa U PU3MBI,
KOTOpBIE MPOXOJIAT uepe3 ux péopa. M3obdpaxkenue
[epecevyeHms MOJYUEHHBIX IIIOCKOCTEH.
PackpamnBanue NoCTpOEHHBIX CEYEHUIN Pa3HBIMU
LBETAMU

13

N300paskeHre HEKOTOPBIX CEUSHHI MUPaMUIbI, KyOa 1
IIPU3MBI, KOTOPBIE MPOXOAT yepe3 ux pedpa.
N300pakeHue nepecedyeHus MoIydeHHbIX MJI0CKOCTEH.
PackpammBaHye OCTPOEHHBIX CEYEHUN pa3HBIMU
LBETaMU

14

Mertoa cnesoB AJist MOCTPOEHUS CeUSHUN

15

16

CaolicTBa niepece4eHn MPSIMBIX U MIJIOCKOCTEN

Merton cnenoB ajist mocTpoeHus ceuenuid. CBoiicTBa
MePECeUCHU I NPSIMBIX U MIIOCKOCTEN

17

18

19

[Toctpoenue ceuenunii B nmupamuie, Kyoe mo Tpém
TOYKaM Ha pEOpax.

Cozanue BBIHOCHBIX UYEPTEKEHN U 3alKCh 1Iar0B
IIOCTPOEHUs

[Toctpoenue ceuenuii B nmupamuie, Kyoe mo Tpém
ToukaM Ha péopax. CozlaHre BEIHOCHBIX YepPTEXeH n
3aIUCh 1IaroB TOCTPOEHUs

20

Pemenue 3aga4 Ha NOCTpOCHUE CEYEHUI B TUPaAMU/IE,




KyOe mo TpéM ToukaM Ha péOpax. Co3maHre BEBIHOCHBIX
YyepTeKel U 3alucCh MIaroB MOCTPOCHUS

21

22

23

[ToBTOpenue nmnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lomodue
TPEYroJbHUKOB

[ToBTOopenue mnanumerpun: Teopema MeHnenas.

PacdeTsl B ceueHNSAX Ha BRIHOCHBIX YEPTEIKAxX. HCTOpI/IH
Pa3BUTHA IINIAHUMETPHUU U CTCPCOMETPUHA

KontposbHas padoTa "AKCHOMBI CTEPEOMETPUH.
Ceuenuns"

24

B3aumHoe pacronoxeHue npsiMbIX B IPOCTPAHCTBE.
CkpeuuBatouiuecs npsimele. [Ipusnaku
CKpelMBaromuxcs npsaMeix. [lapannensHbie npsmble B
IIPOCTPAHCTBE

25

Teopema 0 CymecTBOBaHMM U €IMHCTBEHHOCTH IIPSIMOM
MapajuIeIbHON JAHHOW MIPSMOM, MPOXOIALIEN Yepes
TOYKY IPOCTPAHCTBA U HE JIEKALIEH HA JTAHHOW IIPSMOI.
JleMMa 0 mepecedeHnH napaIeIbHbIX MPIMbBIX
IJI0CKOCTBIO

26

[TapannenbHOCTh TpeX MpsiMbIX. Teopema o TpEx
napajuleNIbHbIX IPSIMbIX. Teopema 0 CKpEeInBarOIIUXCs
MIPSIMBIX

27

28

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA
napajuIeIbHOTO MPOEKTUpOoBaHus. M300pakeHne
pa3HbIX GUTYpP B ApAIICTHLHON MPOSKIINHI

HeHTpaJ'ILHaﬂ IMpocKuus. Yronc COHaIIpaBJICHHbIMU
CTOPOHAMHU. VYron MCKAY NPSAMBIMHA

29

3amaun Ha JOKa3aTeIbCTBO U MCCIEIOBAaHNE, CBI3aHHEIC




C PACIIOJIOKEHUEM NPAMBIX B IIPOCTPAHCTBE

30

31

32

[TonsTHs: MapanIenbHOCTh NPSAMOM U IJIOCKOCTH B
npocrpanctse. [IpusHak napamuieabHOCTH IPSIMON U
miockoctd. CBOMCTBA MapajlIeIbHOCTH NPSMON U
IIJIOCKOCTH

['eomeTpuueckue 3a1aun Ha BBIYUCICHUE U
JI0KA3aTeIbCTBO, CBA3AHHBIE C [1apaJUICIIbHOCTHIO
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE

HOCTpOCHI/Ie CCUCHUS, MPOXOAAIICTO YCPE3 NaHHYIO

MPSAMYIO Ha YePTEXKE U MapauieIbHOTO IPYroi IpsMOH.
Pacuét oTHOIIEHUH

33

[TapannensHas NpoeKIys, IPUMEHEHUE TSl TOCTPOCHUS
ceueHuit kyOa u napamnenenunena. CBoicTBa
napajuieJienuIeaa u Ipu3Mbl

34

35

36

37

[TapamrensHble uiockocTr. [Ipu3Haky napaenbHOCTH
JIBYX TIJIOCKOCTEH

TeopeMa 0 mapanienbHOCTU U €AUHCTBEHHOCTHU
IIJIOCKOCTH, MPOXOJSLIEN Yepe3 TOUKY, HE
MIPUHAJUISIKAIYIO JAHHOU IIOCKOCTH U CJIEJICTBUS U3
HEee

CBoiicTBa napaJijiCJIbHBIX IUIOCKOCTEM: O
MapaJllICJIbHOCTH NPAMBIX IEPCCCUCHUA TTPHU
MEpCCCUCHUH BYX MapaJlJICJIbHBIX IUIOCKOCTEH TpCTLGﬁ

CBoiicTBa mapanenbHbIX MIIOCKOCTEN: 00 OTpe3Kax
napajieNIbHBIX MPSMBIX, 3aKITIOYEHHBIX MEXKITY
NapajuIeIbHBIMU IIJIOCKOCTSIMU; O NIEPECEUEHUN NPAMOI
C IByMs MapajuiebHBIMU TUIOCKOCTSIMHU

38

[ToBTopenue: Teopema I[udaropa Ha mmockocTu




IToBTOpEHME: TPUTOHOMETPUS NIPSIMOYTOJIBHOTO

39
TPEyroJibHUKa

40 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO TapalieenuIe/a

41 Beruuciienue JUIMH OTpe3KOB B KyOe U MPSIMOYTOJIbHOM
napasJiesienue e

42 [lepneHUKyYISIPHOCTD MPSMOM U IUIOCKOCTH.

43 [leprieHAUKYIAPHOCTD NPSIMOM U MI0cKOCTU. [Ipu3Hak
NEePIEHAUKYIIIPHOCTH MPSIMOI U IIIOCKOCTH
Teopema o CylIecTBOBaHUU M €JUHCTBEHHOCTH MPSIMOIA,

44 IPOXOAALIEH Yepe3 TOUKY IPOCTPAHCTBA U
HEePIEHANKYIIPHOH K IJIOCKOCTH

45 [TnockocT 1 epIeHANKYISIPHBIE UM TIPSIMBIC B
MHOTOTpaHHHKaX

46 Pemienue 3a1a4 Ha MJIOCKOCTH U MEPHEHIUKYIISIPHBIE UM
MpsIMbIe B MHOTOTpaHHHUKaX

47 [lepnieHIuKyNAp M HAKJIOHHAS.

48 [Nepnienaukynsip u HaknoHHast. [Toctpoenne
MEPIIEHIUKYIISIPA U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepreHAnKyIsApax (mpsmas)

50 Teopema o Tpéx nepneHaAuKyIsipax (oopaTHast)

51 VYT0os MEXIY CKPEUIMBAIOIUMUCS MPSIMBIMU

59 [Tonck nmepreHANKYISIPHBIX MPSIMBIX C IIOMOIIBIO
MEPIIEHIUKYIISIPHBIX TUIOCKOCTEH

53 OpTroroHanbHOE MPOSKTUPOBAHNE

54 ITocTpoenue ceueHuit kKyoa, IpU3MbI ¢ TOMOIIBIO
OpPTOrOHAJILHOW MPOEKIMU

55 [TocTpoenue ceuennii Kyba, MpU3MBbI, MPABHILHON




MMUPAMUIBI C IOMOILBK OPTOTOHAJIBHOW IMPOEKIUU

CI/IMMeTpI/ISI B IIPOCTPAaHCTBE OTHOCUTEJIBHO IIJIOCKOCTH.

%6 [InockocTy cUMMETpHUIl B MHOTOI'PaHHUKAX

57 IIpu3Hak nepneHMKyJIApHOCTH MPSIMOU U TUIOCKOCTH
KAaK CIIEZICTBHE CUMMETPHH

58 [IpaBuiibHBIE MHOTOTPAaHHUKH

59 [IpaBuiibHBIE MHOTOIpaHHUKH. Pacdy€r paccTossHuil OT
TOYKH J10 IUIOCKOCTH

50 CriocoObl OIyCTUTh NEPIEHAUKYISPbI: CAMMETPUS,
CZIBUI TOUYKH I10 NTapaJIIEIIbHON NPSIMOI

61 CaBur no HenapauienbHON IPSIMOM, U3MEHEHHE
paccTosHu

62 KontposbHas padota "B3anMHOe pacrosioxeHue
IPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE"
[ToBTOpEHME: Yroa MeXIay NpsIMbIMU Ha IJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE,
T€OpeMa KOCUHYCOB

64 [ToBTOpEHME: Yron MEeXAY CKPEIINBAOIIUMUCS
MPSIMBIMU B IPOCTPAHCTBE

65 I'eomeTprueckue METOAbI BEIUUCICHUS YIIIa MEXIY
MPSIMBIMU B MHOTOTpaHHHUKaX

66 JIByrpanHbIil yroi. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPAHHOIO yIJIa

67 [TepnenaukynsapHsie I0cKkOCTH. CBOMCTBA B3aUMHO
MePIEeHIUKYJISIPHBIX TUIOCKOCTEN
[Ipu3Hak nepneHMKyJIIpHOCTH IIJIOCKOCTEN; TEOpEMA O

68 MIPSIMO TIepeceUeHMs IBYX MJIOCKOCTEH

MEPIEeHIUKYISAPHBIX TPEThEH TIOCKOCTH




[IpssmoyronbHbIN Napasuienenunesn; Kyo; n3MepeHus,

69 CBOMCTBA MPSIMOYTOJIBHOTO MapajuieleuIe1a

70 Teopema 0 AMaroHaJIM NPSIMOYTOJIBHOTO
napajuleJenuIeia u CICICTBUE U3 HEE

71 CrepeomeTpruecKkue U NpUKIaJAHbIE 3a/1a4U, CBA3aHHbIC
CO B3aMMHBIM PaCIOJIOKEHUEM IPSIMBIX U IIJIOCKOCTH
[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,

72 rapajuieJbHbIe INIOCKOCTU B CTAHJAPTHBIX
MHOT'OTPaHHUKAX
[Tapa napaienbHbIX IUIOCKOCTEN Ha CKPEIIMBAIOIINXCS

73 MPSIMBIX, PACCTOSIHUE MEX]Ty CKpPEIMBAIOIIMMHUCS
MPSIMBIMU B IIPOCTBIX CUTYaIUSIX

74 PaccrosiHue OT TOUKM 10 TNIOCKOCTH, PACCTOSHHUE OT
MPSIMOM A0 MIIOCKOCTH

75 Brruncnenue pacCTOSHUN MEXIY CKPEIUBAIOIUMUCS
MPSIMBIMU C TIOMOILBIO NEPIEHAUKYIISPHON TIOCKOCTH
TpéxrpanHblil yroJi, HEpaBEHCTBA JI TPEXTPAHHBIX

76 yrioB. Teopema Ilugaropa, Teopembl KOCUHYCOB U
CHUHYCOB U1l TPEXTPAHHOIO yrila

77 DneMeHTHI ChEePUIECKON TeOMETPHH: T€0Ie3NUECKIE
JINHUM Ha 3eMJie

78 KonrtponbHas padora "Yrisl 1 paccTostHUS"

79 Cucremaruzanus 3HaHUM "MHOTOrpaHHUK H €T0
3JEMEHTHI"

80 [Tupamuna. Buasl nupamug. [paBunbaas nupamuaa

81 [Ipusma. [Ipsamas u HaknoHHas npusMel. [IpaBriibHAs
pu3Ma

82 [IpsiMoit mapannenenunea, NpIMOyroIbHBINA




napaiesnenumnes, Kyo

83 Brimykieie MHOrOrpannuku. Teopema Diinepa 1
84 Brinyxiible MHOrOrpanHuku. Teopema Oitniepa. 1
[IpaBusbHBIE U IOTYNPABUIBHBIE MHOTOTPAHHUKU
85 KonrponsHas pabora "MHoOrorpaHHUKH" 1
86 [TonsTHE BEKTOpA HA MJIOCKOCTH U B IIPOCTPAHCTBE 1
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BeKTuopa 1o 6a3ucy TpEéx BEKTOPOB, HE 1
JIKAIIUX B OJTHOM TUIOCKOCTH
92 CkaisipHOE TIPOU3BEICHUE 1
93 Beruucnienue yria Mex,1y BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 HekoTopsle mpocreiimme 3a1a4u ¢ BEKTOPaMH 1
96 Pemenne nmpocreifmmx 3agad ¢ BEKTOpaMu 1
97 Perienne HEKOTOPBIX MPOCTEHUIIMX 33124 ¢ BEKTOPaMH 1
98 O06o00mmenne 3HaHMH 1
99 O06o001IeHre U cucTeMaTU3alus 3HaHU! 1
100 Hrorosas KOHTpoJIbHAs paboTa 1
101 HtoroBast KOHTpoJbHas padoTa 3a 10 kiace 1
102 CucreMaTu3anus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka KonTpoJbHbIe
Bcero
padoTshI
1 [ToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha MJIOCKOCTH U 1
B IIpocTpaHcTae”
2 [ToBropenue Temsl "CkassipHOe TPOU3BEAECHUE BEKTOPOB" 1
3 [ToBTOpEeHME TeMbl "Bbhruncienue yria Mex1y BEKTOpaMu B 1
npocrpaHcrae”
4 [ToBTrOpenue Temsl "YpaBHEHUE IPAMOIL, MPOXOALICH 1
yepe3 JABE TOUKH"
5 VYpaBHEHHUE IIIOCKOCTH, HOPMaJb 1
6 YpaBHEHHUE UIOCKOCTH, YPABHEHHUE IUIOCKOCTH B OTPE3KaX 1
7 BekTtopHoe npousseneHue 1
8 JIuHeliHbIe HEpaBeHCTBA 1
9 JIuneiiHble HEPAaBEHCTBA, JIMHEWHOE TPOTrPAMMHUPOBAHUE 1
10 AHanuTHYeCcKre METO/bI pacuéTa yriia Mex,Jy NpsSMbIMH B 1
MHOTOTpaHHUKAX
1 AHanUTUYECKHE METO/IBI pacuéTa yriia Mexay 1
IJIOCKOCTSIMU B MHOTOTPaHHUKaX
12 @dopmysa pacCTOSHUS OT TOUKH J10 IIIOCKOCTHU B 1
KOOpJAMHATax
13 HaxoxaeHue paccTosiHUI OT TOYKH /10 TUIOCKOCTH B KyOe 1
14 HaxoxzaeHue paccTosiHUI OT TOYKHU A0 IUIOCKOCTH B 1
MPaBWJILHON MHUpamMuie
15 KontponbHas pabota "AHamuTudeckas reomeTpus" 1 1




16

CeueHus MHOT'OI'PpaHHUKOB: CTAHAAPTHBIC MHOT'OI'PpaHHUKHU

17 CeueHusi MHOTOTPaHHUKOB: METO/I CJICZIOB

18 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE MIOCKOCTH,
nepeceyeHus MPsSMbIX U MIIOCKOCTEN

19 [TapannensHble NpsIMbIE U TJIOCKOCTH: MapajiiesIbHbIC
CEUYCHUS

20 [TapannenpHble MPsSMBIEC U TUIOCKOCTH: PACY€T OTHOIICHUIA

91 [TapannensHble NPSIMBIC U TITIOCKOCTH: YTJIBI MEXIY
CKPEIIMBAOIIUMUCS TIPSIMBIMU
[leprnieHIuKyNSIpHBIE MIPSIMBIE U TUIOCKOCTH: CTaHAAPTHBIC

22 Tapbl MEPIECHINKYISIPHBIX TUIOCKOCTEH U MPSMBIX,
CUMMETPHUU MHOTOTPAHHHUKOB

93 [lepnieHIuKyNsSIpHBIE MPSIMBIE U TUIOCKOCTH: TEOpPEMA O
TpeX MepIeHIuKyIsIpax

24 [TeprieHIUKYISIPHBIC TIPSMBIC U TUIOCKOCTH: BBIYHCIICHUS
JUIMH B MHOTOTpaHHHUKaX

25 [ToBTOpEeHME: TUIOMIAAN MHOTOYTOJIbHIKOB

26 [ToBTOpeHue: GopmMymbl I MIIOMIAAEH, COOOpaKEHHUS
noaoous

97 [ToBTOpeHME: TUIOMIAAM MHOTOYTOJIEHUKOB, (DOPMYJIBI TSI
IO IeH, COOOPaKEHUSI TIOT00MS

98 [Tnomaau ceueHnit MHOTOTPAHHHUKOB: TTIOIIATIN
MOBEPXHOCTEM, pa3pe3aHnsi Ha YacCTH
[Tnomaau ceyeHnii MHOTOTPAHHHUKOB: TTOIIATN

29 MOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs
noaoous

30 Kontponbras padota "[loBTOpeHHEe: MHOTOTPAaHHUKH,

CE€YEHHUSI MHOTOTPaHHHUKOB"




31

O06béM Tema. OO6beM IPSIMOYTOJIBHOTO TIapasuIeIIeTIIIe /1a

3amaun 00 yaBoeHUHU KyOa, 0 KBaJpaType Kyoa; o

32 TPUCEKIIUH yIJia

33 CrepeoMeTpuuecKkre 3aauu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO MapasuielieuIe1a

34 [IpuknanHbie 3a1a4u, CBSI3aHHBIC C BRIYUCICHUEM 00BEMaA
IPSIMOYTOJIBHOTO NIapajuleIenuneia

35 OO6BEM IIPSIMOY TTPU3MBI

36 CrepeomeTpuuecKkue 3aa4u, CBsI3aHHbIE C BEIUUCICHUEM
00BEMOB MPSAMOI TPU3MBI

37 [TpuknaaHbie 33129, CBI3aHHBIE C 00BEMOM IIPSIMOA
MIPU3MBI

38 Brruncnenme 00bEMOB Tell ¢ TOMOIIBIO OMPeAeIEHHOTO
uHTerpaia. O6bEM HaKJIOHHOM MPU3MBI

39 Brruucnenune o0bEMOB TeN ¢ MOMOIIBIO OTPEIETEHHOTO
uHTerpana. O6bEM MUpaMU/IbI

40 dopmyna 00bEMa MUPAMHU/TBL.

41 ®opmyna 00béMa mupamuibl. OTHOIIEHHE 00HEMOB
MUPaMH]I C OOIIHUM yTIIOM

42 CrepeoMeTpuuecKkre 3aauu, CBI3aHHbIE C 00bEMaMu
HaKJIOHHOM MPU3MBbI

43 CrepeoMeTpuuecKue 3aa4u, CBI3aHHbBIE ¢ 00bEMaMu
MTAPAMUTBI

44 [Mpuknanueie 3anaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C
00BEMOM HAKIIOHHOW TPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OOBEMBI TeN", CBA3aHHBIC C

00BEMOM TTHPAMUIBI




[Tpumenenne 00bEMOB. Brruncienue paccTosIHUS 710

46
IJIOCKOCTH

47 Konrponsnas padora "O6bEéM MHOTOrpaHHuka"

48 [Munuuapuyeckas HOBEPXHOCTh, 00Opa3yrolue
LHWINHAPUYECKOHN TOBEPXHOCTH

49 Humnap. [pssmont kpyroout munuHap. 1lnomans
MIOBEPXHOCTHU LIWJINHJPA

50 Konnueckas moBepxHOCTb, 00pa3yrone KOHMYECKOH
nosepxHoctu. Konyc

51 CeueHue KOHyca IIOCKOCTBIO, MapajuIeIbHOM MI0CKOCTH
OCHOBAHUs

59 VYceuénnblil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX
KOHYCOB

53 [Tnomans G0KOBOI MOBEPXHOCTH KOHYCA

54 [Tnomanp 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
KOHyca

55 CrepeoMeTpHuuecKre 3aJaui Ha 10Ka3aTebCTBO U
BBIUHCJICHHE, TOCTPOCHUEM CEUEHUN UIMHIpa

56 CrepeoMeTpHuuecKre 3aJaui Ha 10KA3aTeIbCTBO U
BBIYHCIICHHE, TIOCTPOCHUEM CEUYEHUI KOHYCa

57 [TpuknagHelie 3a1a4n, CBI3aHHBIE C IUJIUHIPOM

58 HekoTopsle npukiaaHble 3a1a41, CBA3aHHBIE C IMIUHAPOM

59 Cdepa u map

60 [lepeceuenue cepsl u mapa c miaockocteio. Kacanue mapa
1 cdepbl MIOCKOCTHIO.

61 Ilepeceuenue chepsl 1 mapa ¢ wiockocThio. Kacanue mapa

1 cepsl TNIOCKOCThIO. Bun 1 n306paxenue mapa




62

VYpasaenune chepsl. [Lnomans chepsr u e€ yacrei

63 CummeTtpust cdepsl U 1mapa

64 CrepeoMeTpHUyecKHe 3aJjaui Ha JOKa3aTeIbCTBO U
BBIUHCIICHHE, CBA3aHHbIE CO chepoi U mapoM
CrepeoMeTpHUyecKHe 3aJjaui Ha JOKa3aTeIbCTBO U

65 BBIUMCIICHUE, CBSI3aHHBIE CO Cepoii U mapom,
MIOCTPOSHUEM UX CEUCHHH MIIOCKOCTHIO

66 [Ipuknannele 3a1a4m, CBsI3aHHBIE CO c(hepoid U IapoM

67 [ToBTOpEeHUE: OKPY)KHOCTH HA TNIOCKOCTH, BEIYUCIICHHS B
OKPY>XKHOCTH, CTaHJapTHBIC TO100US

68 Paznuunbie koMOMHAIIMY TET BpAIICHUS U
MHOTOT'PaHHHUKOB

69 3agauu o TeMe ""Tena U MOBEpXHOCTH BpaleHus"

70 Pemenue 3amaun mo teme "Tena v MOBEpXHOCTH
BpaieHus"

71 KonTtponbHast pabota "Tena 1 moBepXHOCTH BpaleHus"

72 O06wém nnnunapa. Teopema 00 00bEME MPAMOTO UIUHAPA

73 Brruucnenmne o0bEMOB TeN ¢ MOMOIIBIO OMPEIETEHHOTO
unterpana. O6bEéM KoHyca

74 [Tnomaau 60KOBOH M MOTHON MOBEPXHOCTH KOHYCA

75 CrepeoMeTpHyecKHe 3a1auu, CBSI3aHHbIEC C BEIYHCICHHEM
00BEMOB IUITMHPA, KOHYCA

76 [Mpuknanueie 3anaun mo Teme "OObEMBI U MIIOMAAH
MTOBEPXHOCTEN TeN"
O06BEM mapa u maposoro cekropa. Teopema 00 00bEMe

77 mapa. [Tnomans chepsl. Crepeomerpuueckue 3a1auu,

CBSI3aHHBIE C BEIYHCIICHHEM 00bEMOB II1apa, MapoBOTO




CCTMCHTA U IApOBOT'O CCKTOPA

[Ipuknagueie 3agaun 1o Teme "OOBEMBI TEN", CBA3aHHBIC C

78 00BEMOM m1apa U momaaso chepsl. COOTHOMICHUS MEXTY
TUIOMIA/ISIMH TTOBEPXHOCTEH M 00bEMAaMU MTOTOOHBIX T
ITonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHue o0béma rpu

79 noaoouu. CTepeoMeTpuIeCcKHe 3aa4u, CBSI3aHHbBIE C
BbIUMCIIEHMEM 00BEMOB Tl U IUIOIIAJeH TOBEpXHOCTEN

80 Kontpomnbnas padota "[1nommany noBepXxHOCTH U 00bEMBI
KpyrJibix Ten"

81 JBuxenust npocrpancTBa. OtoOpakenus. JBrxeHus u
paBeHCTBO (puryp. OOmIMe CBOWCTBA ABHKCHUN
Bunsl iBMKeHMI: napansielbHbli IepeHoC, LIEHTpaJIbHAsA

82 CUMMETpHS, 3€pKajibHasi CHMMETPHsI, HOBOPOT BOKPYT
IpsAMOI

83 ITpeoOpaszoBanus nogobus. [psamas u chepa Ditnepa

84 I'eomeTprueckue 3a1aun Ha MPUMEHEHHUE JIBIKECHUS

85 KonrtponsHas padota "Bekropsl B mpocTpaHcTse"
O6o0mmaromiee moBTopeHue 11 moHATHIT U METOZIOB Kypca

86 reomerpun 10—11 kiaccoB, cuctemMaru3aus 3HAHUM:
"[NapanienbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTpaHCTBE"

87 O6o06maromiee nopTopeHue 11 moHATUI 1 METOZOB Kypca
reomerpuun 10—11 kimaccos: "BekTopsl B mpocTpaHcTBe"
O6o06maromiee nosTopeHue 11 moHATUI 1 METOAOB Kypca

88 reomerpun 10—-11 knaccos, cucremMaTu3anus 3HaHUM:
"BexTopsl B mpocTpaHcTee”
O6o0maromiee moBTopeHne 11 MoOHATHIT 1 METOZIOB Kypca

89 reomerpun 10—-11 knaccos, cucremMaTu3anus 3HaHUM:

"O6beM MHOTOTpaHHUKA"




90

O6o6matomee mopropenue 11 moHATHI U METOIOB Kypca
reomerpuu 10—11 kitaccoB, cucremaru3aius 3HaHUM:
"O6beM MHOTOTrpaHHUKA"

91

O6o6matomee mopropenue 11 moHATHI U METOAOB Kypca
reomerpun 10—-11 knaccos, cucremaru3anus 3HaHUM:
"[Tnomaau MOBEPXHOCTH U O0BEMBI KPYTIIBIX TET"

92

93

O6o6maromee moBTopeHue 11 MoHATHII 1 METOJOB Kypca
reomerpun 10—-11 kaccoB, cucremaru3anus 3HAaHUM:
"[1nomany MOBEpXHOCTU U OOBEMBI KPYTIIBIX TET"

HroroBas koHTpobHAs paboTa

04
95

Hrorosas koHTpoJIbHAs paboTa 3a Kypc 11 kimacca

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH

96

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B
Pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

97

98

99

100

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B
Pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTHHU COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJOTUN

Hcropust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B
Pa3BUTUHU COBPEMEHHBIX NHKECHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJIb B
Pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

101

HcTopus pa3BuUTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B




Pa3BUTUU COBPEMEHHBIX MHXKEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B
102 Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUN
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

102
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