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MNOSICHUTEJBbHASA 3ATIMCKA

l'eometpust aBnsiercs oxHMM U3 0a30BBIX KYpCOB Ha YPOBHE CPEAHETO
oOriero obpa3oBaHusl, TaK Kak 00eCTIeYMBaET BO3MOYKHOCTh M3YUYCHUS JUCIUTLTIH
€CTECTBEHHO-HAYYHOH HANpPaBIEHHOCTH M IPEIMETOB T'YMaHHTapHOTO IIHMKIIA.
[Tockonpky  jorudeckoe  MblIUIeHHE,  (OpMHUpyeMoe  NpH  U3Y4YEeHHH
o0yJaromuMucs NOHATHHHBIX OCHOB T'€OMETPHH, MPH JO0KA3aTEIECTBE TEOPEM H
MOCTPOSHHH IIETIOYKH JIOTUYECKHX YTBEP)KACHHH NMPHU PEIICHUH T€OMETPHYECKUX
3aJa4, YMEHHE BBLABUTATH M ONPOBEPraTh THMIIOTE3Bl HENOCPEICTBEHHO
WCTIONB3YIOTCSI TIPY PEIICHUH 33734 €CTECTBEHHO-HAYyYHOTO IMKJA, B YaCTHOCTH
(usnyeckux 3a1ad.

Henb ocBoeHUs iporpaMMBbl yueOHOTO Kypca «[ eoMeTpus» Ha yriiyOJaéHHOM
YpPOBHE — pa3BUTHE WHIMBUAYAJBHBIX CIHOCOOHOCTEH OOYyYalomuXcs TIpH
W3yYeHUH T€OMETPHH, KaK COCTaBJISIIOIIEH mpeaMeTHol obmactn «MaremaTrnka u
nHpOpMaTHKa»  Yepe3  oOecrieyeHHe  BO3MOXHOCTH  IPHOOpETEHHS |
WCTIONB30BaHus Ooyee  TIyOOKMX TEOMETpPUYECKHX 3HAaHWMH W JeHCTBUH,
cnenn(UIHBIX TEOMETPHH, 1 HEOOXOAUMBIX ISl YCIIEUTHOTO MPOQEeCCHOHAIBHOTO
00pa3oBaHus, CBSI3aHHOTO C MCIIOJIF30BAHNEM MaTEeMAaTHKH.

[IpuopureTHBIME 3afayaMH Kypca T€OMETpHHM Ha YIIyOJEHHOM YpOBHE,
pacCIIMPSIONIMMH U YCHIIMBAIOMIUMH Kypc 0a30BOTO YPOBHSI, SIBIISIIOTCSL:

pacuMpeHue IpeICcTaBIeHHs O TEOMETPHH KaK YacTH MUPOBOH KYJIBTYpPHI U
(hopMHpOBaHHE OCO3HAHHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(hopMHUpOBaHHE TIPENCTABICHHUS O TMPOCTPAHCTBEHHBIX (QHUrypax Kak o
BOXHEHWIINX MAaTEeMaTHYeCKUX MOJENSIX, MO3BOJAIONIMX OIHCHIBATH M HM3ydaTb
pa3HbIe SBJICHUS OKPY’)KAIOIIEro MUpa, 3HaHWE MOHATHHHOTO aIllapara 1o pasJeny
«CrepeomeTpush» yIeOHOTO Kypca T€OMETpHH;

¢opMupoBaHHEe  YMEHMS ~ BlaieTh  OCHOBHBIMH  TOHATHSAMH O
MIPOCTPAHCTBEHHBIX (UIypax M MX OCHOBHBIMH CBOMCTBaMH, 3HAaHHE TEOPEM,
¢bopMyn M yMEHHE MX MPUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMBl M HaXOIUTh
HeCTaHJapTHBIE CIIOCOObI PelIeH s 3a/1a4;

(hopmMupoBaHUE yMEHUs PAacIO3HABATh HA YEPTEkKax, MOJIENSAX U B PEATbHOM
MHpE MHOTOTPAaHHMKM M Tejla BpalleHUs, KOHCTPYHPOBaTh TI'€OMETPHUECKHE
MO/IEIH;

(hopmMupoBaHNE MOHMMAHWS BO3MOKHOCTH AKCHOMAaTHYECKOTO ITOCTPOCHHS
MaTeMaTHYECKUX Teopuil, (GOpMHUpOBaHHE IOHUMAHUS POJIM AKCHOMATUKH IIpU
TIPOBE/ICHUH PACCYKICHHIH;

(opmupoBaHNEe yMEHHUS BIaJE€Th METOJAMHU JIOKAa3aTeJIbCTB M AITOPUTMOB
pelLIeHus, YMEHUS HMX NPUMEHATb, IPOBOIUTH AOKa3aTeNbHbIE PACCY)KICHHUS B
XOJIe PEeIIeHNs] CTEPEOMETPHUECKIX 33/1a4 U 3a1a4 C MPAKTUIECKUM CO/IepKaHHEM,
(¢opMHpOBaHHE TPEACTaBICHHUS O HEOOXOOMUMOCTH JIOKa3aTeNbCTB  IIPH



000CHOBaHNM MAaTEMAaTHYECKUX YTBEP)KJICHUN M POJIH aKCHOMATHKH B ITPOBEACHUH
JIETyKTUBHBIX PacCyKJICHHH;

pa3sBUTHE M COBEPLICHCTBOBAHWE HHTEIUICKTYaJbHBIX M  TBOPYECKUX
CITIOCOOHOCTEH 00yJaronXcsl, MO3HABATEIIFHON aKTUBHOCTH, MCCIIEIOBATEIHCKUX
YMEHNH, KpUTUIHOCTH MBIIIJIEHNS, HHTepeca K N3y9EeHHIO TEOMETPHH;

(hopmupoBanne (pyHKIMOHAIHHON T'PaMOTHOCTH, PEIEBAaHTHON T'€OMETPHH:
YMEHHUSI paclo3HaBaTh IPOSBICHUS T'E€OMETPUYECKUX TOHSATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B peaybHBIX JKU3HEHHBIX CUTYaLUsX U IPU U3YyYEHUH APYTUX
Y4eOHBIX MpPEJMETOB, TIPOSABICHHS 3aBHUCHUMOCTEH ¥  3aKOHOMEpPHOCTEW,
MOJICJIMPOBAHMS PEATbHBIX CUTYAIMid, HCCIIEAOBAaHMSA IIOCTPOSHHBIX MOJIENEH,
HHTEPIPETALMH NTOJYUYEHHbIX Pe3YIbTaToB.

OCHOBHBIMH COJIepKaTEIbHBIMU JIMHUSIME ydeOHoro Kypca «['eomerpus» B
10-11 «xmaccax sBustoTcsa: «lIpsmMble H IUIOCKOCTH B  INPOCTPAHCTBEY,
«MHuororpanHukn», «Tema  BpameHus», «Bexkropsl M KOOpIMHATHI B
MIPOCTPAHCTBEY, «/BMKEHNS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®I'OC COO TtpeboBaHUE «yMETh OIEPUPOBATH
HNOHATUSAMMY», PEICBAHTHBIMU T€OMETPUU Ha YIIyOJIEHHOM ypOBHE OOydueHHS B
10-11 kmaccax, OTHOCHTCS KO BCEM COJIEpIKaTeIIbHBIM JIMHIAM y4eOHOTO Kypca, a
(opMHpOBaHHE JIOTHYECKMX YMEHUH  pacopenensercss He TOJNbKO 110
coJiepKaTeNbHBIM JIMHUAM, HO U 110 rogaM o0yuenus. Coxepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE NPEIMETHBIM pe3yJbTaTaM OcBoeHus denepanbHoi paboueit
MIPOTPaMMBI, pacTpenesi€HHBIM T0 ToAaM OOydYeHHs, CTPYKTYpHPOBAHO TaKHM
00pa3zom, 4TOOBI KO BCEM OCHOBHBIM, IPHHIMITHAILHBIM BOTIpOcaM 00yJaromuecs
oOpaiaiuch  HEOJHOKpaTHO. JTO TMO3BOJIIET OPraHU30BaTh  OBJIAJCHHE
TEOMETPUUECKUMHY TTOHSATHSIMH U HaBBIKAMH MOCIIEIOBATENFHO U IMIOCTYTIATENEHO, C
COOJTIO/ICHNEM MPUHIINIIA IPEEMCTBEHHOCTH, 2 HOBBIC 3HAHHS BKJIIOYATh B OOIIYIO
CHCTEMY I'eOMETPUYECKHUX MPEACTaBICHUI 00y4alonumxcs, pacmpsas 1 yriyomnss
e€, 00pasys IpOYHbIE MHOXKECTBEHHEIE CBSI3H.

[epexon kK U3y4EHUIO TEOMETPHHU Ha YIIyOJIEHHOM ypOBHE MO3BOJISET:

co3math ycnoBus Juis  auddepeHnpanuu  o0ydeHHs, IOCTPOSHHS
WHIMBUAYAIBHBIX ~ 00pa30BaTeNbHBIX IPOrpamMM, OOECIeunTh YIiayOJIEHHOE
U3y4YeHHE TeOMETPHHU KaK COCTaBIIomel yueOHoro npeamera «MaremaTHkay;

MOJITOTOBUTH O0YYarOIIUXCS K MPOJOJDKEHUIO H3YYEHUSI MaTeMaTUKH C
yuétoM BbIOOpa Oymymieit mpodeccun, oOecreunBas MPEEMCTBEHHOCTh MEXIY
001IMM ¥ IPpoheCCUOHANBHBIM 00pa30BaHKUEM.

Ha wu3ydyenue yueOHoro kypca «['‘eoMeTpus» Ha YriayOJEHHOM ypOBHE
otBoguTcs B 11 kmacce — 102 waca (3 waca B Hezedmro).



COJAEP) KAHUE OBYYEHUSA
11 KJIACC

MHororpaHHUKH

Buasl MHOrorpaHHuKoB, pa3BépTKa MHOrorpaHHuka. [Ipusma: N-yronpHas
npr3Ma, IpsiMasi 1 HaKJIOHHAsi IPU3MBbI, OOKOBasi M TOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NOpsSMOYIOJIbHBIA  MapajuleNeNUIes] H  €ro  CBOMNCTBA.
Kparuaiimme mnmyTd Ha MOBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[Mpoctpancreennass Teopema IImudaropa. Ilupammpma: n-yrompHas mmpamuza,
npaBuWibHass M yceu€HHas nupamuael. CBoiictBa p&Oep U OOKOBBIX TIpaHei
MpaBUIBHOM mNHUpamuibl. IIpaBuiibHBIE MHOTOTPAHHHKH: IIPAaBHIbHAs IpU3Ma H
NpaBWIbHAS TNHPAMUAA, TPaBUIbHAS TPEYrojbHAs NHpaMuAa M TPaBHIbHBIA
TeTpasap, KyO. IlpencraBmeHue o MPaBUIBHBIX MHOTOTPaHHHUKAX: OKTadap,
JIOJEKa3Ap U UKOCadp.

Bruncienne 37MeMEHTOB MHOTOTPaHHHKOB: pE&Opa, IWAaroHaid, YTJIbL.
[Tnomane OGOKOBOIM TMOBEPXHOCTH M TONHON TMOBEPXHOCTH MPSMOM TMPU3MBI,
IUTOIA/Ib OCHOBaHHUM, TeopeMa O OOKOBOH MOBEPXHOCTH NPSMOU TPHU3MBEI.
[Tmonrage OOKOBO IMOBEPXHOCTH M TOBEPXHOCTH NPABMIBHOW MHPAMHUJIBL,
TeopeMa O TUIOIIA/IN YCeUEHHON MMpPaMU/IbI.

CummeTpust B HIPOCTPAHCTBE. JJIEMEHTHl CHMMETPHUM  IIPaBHIBHBIX
MHOTOTpaHHUKOB. CHMMeETpHUs B TPaBUIBHOM MHOTOTPaHHUKE: CHUMMETPHA
napajuieNienuIeia, CUMMETPHUS TPAaBHIBHBIX TPU3M, CHMMETPHS IPaBUIBHOU
MTUPAMHUIBL.

BekTophbl M KOOPAWHATHI B IPOCTPAHCTBE

[TonsATHs: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApHBIE, COHAMPABIEHHBIE U IPOTHBOIOIO0XKHO
HarpaBJIeHHbIE BEKTOPHI. PaBeHCTBO BEKTOPOB. J[eHCTBHS ¢ BEKTOpAMH: CIIOKEHHE
W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKCHHE BEKTOpa Ha
ymcno. CBOWCTBA CIOKEHUs BEKTOpOB. CBOIMCTBA YMHOXKEHHUS BEKTOpA Ha YHUCIIO.
[ToHsiTHE KOMIUTaHApHBIE BEKTOPHL. [IpU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema o pas3lloKEHUM BEKTOpa MO TPEM
HEKOMIUIaHapHbIM  BekTopaM. [IpsiMoyrosibHass cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatsel BekTopa. CBsi3b MEXIy KOOPIAMHATAMH BEKTOpa H
KOOpAMHATaMU TOYeK. YTol Mexay Bekropamu. CkansipHOE IpOU3BEACHUE
BEKTOPOB.

Tena BpaieHnust

[lonaTus:: 1MAMHApPUYECKAs IIOBEPXHOCTb, KOHMYECKAs ITOBEPXHOCTH,
chepuueckas IOBEPXHOCTb, oOOpasymolme moBepxHocTed. Tena BparieHus:
WIMHAP, KOHYC, YCeu€HHBIA KOHYyC, cdepa, map. B3amMHOe pacrosoxeHHe



chepbl M IUIOCKOCTH, KacaTelbHash IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpalleHus Ha IockocTH. Pa3BépTka munuHapa u koHyca. CuMmMmerpus chepbl u
mapa.

O6vém. OcHoBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO Tapajuienenunena U cieactsusi n3 He€. OObEM mpsiMOM |
HaKJIOHHOM NPHU3MBI, HWIMHAPA, MUPaMUAbl 1 KoHyca. OObEM MIapa W 1MIapoBOTO
CeTMEHTa.

KomOuHanuu Ten BpalieHMs W MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
OWIMHIP, ONKCaHHas OKoJo nwiuHApa. Ilepecedenne cdepbl W mapa c
tockocThio. Kacanne mapa m cdepsl mrockocTsio. IIoHsATHE MHOTOTpaHHUKA,
ONMCAHHOTO OKOJIO c¢eprl, cdepsl, BIMCAHHONW B MHOIOIPAaHHMK WM TENO
BpaIleHHSI.

[Inomans MOBEPXHOCTH LMIMHIpA, KOHYyca, IUIOMAns chepsl U e€ yacTeil.
[Momobue B mpoctpancrBe. OTHomIeHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
noo0HbIXx (uryp. IIpeoOpazoBanue momoOusi, romoteTus. PemieHue 3amgad Ha
IUIOCKOCTH C HCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue cedeHnit MHOTOIPaHHUKOB U TEJl BPALICHUS: CEUEHHs LIMIINHAPA
(mapamienpbHO ¥ TEPNEHAMKYJSIPHO OCH), CEYEHHUs KOHyca (TapauleibHbIe
OCHOBAHHMIO U MPOXOAALINE Yepe3 BEPLIMHY), CEUEHHs LIapa, METOAbl IOCTPOCHHUS
CEUEHHIA: METO]| CJIEZOB, METO/I BHYTPEHHEI'O NMPOEKTHPOBAHMS, METOJ] IIepeHoca
CEKYILIEHN TUIOCKOCTH.

BekTopsl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omepanuu HajJ BEKTOpaMu. BekTopHoe
YMHOXKEHHE BeKTOpoB. CBoiicTBa BEKTOpPHOro yMHOXeEHUs. IIpsaMoyrosbHas
cucTteMa KoopJauHaT B mpoctpancTBe. KoopanHatel BekTopa. Paznoxenne BekTopa
mo ©Oasucy. KoopamHaTHO-BEKTOPHBIN METOA TPH PEHICHHH TE€OMETPUYECKUX
3a/1a4.

JIBM:KeHUsI B IPOCTPAHCTBE

JBwxkenust npocrpanctBa. OtoOpaxeHusi. J[BUkKEHUST U PaBEHCTBO (UTYp.
OOme cBoiicTBa JABWKEHWH. Buabl IBWKEHWI: MapajuleNbHBId TEepeHoc,
LUEHTpalibHasE CHUMMETPHs, 3€pKajbHasi CHUMMETpPHS, MOBOPOT BOKPYTI HPSMOM.
[TpeoOpazoBanus noaodus. [psimast u cdepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIET'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazkgaHcKoe BOCIHTAHHE:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON TO3HUIIUK 00yUJaIOMIErocs: Kak akTHBHOTO H
OTBETCTBEHHOTO  4YJIE€Ha  POCCHHCKOro  oOIlecTBa,  INPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS Pa3JIMUHBIX CTPYKTYp, SBICHUH,
npoueayp TpaXTAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M APYroe), yMEHHe
B3aMMOJICIICTBOBATE C COLMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C UX
(YHKIMAMH 1 Ha3HAYCHUEM;

2) naTpMOTHYECKOE BOCIIUTAHME:

c(OPMHUPOBAHHOCTh POCCUMCKON I'Pa’kHaHCKON MICHTUYHOCTH, YBOKEHHS K
MPOIIOMY M HACTOSIIEMY POCCHMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOIIEHHE K
JIOCTIKEHHSIM POCCHUICKUX MaTeMaTUKOB U POCCUMCKON MaTeMaTHUYECKOM IIKOJBI,
WCTIOJIb30BAaHUE JTHUX JOCTIKECHHH B JAPYTrMX HayKaX, TEXHOJOTHSX, cdepax
9KOHOMHUK;

3) AyX0OBHO-HPABCTBEHHOE BOCIIHTAHHE:

OCO3HAaHHE JyXOBHBIX IIEHHOCTEH POCCHICKOTO HAapoAa, CPOpPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUs, ATUYECKOTO MOBE/IEHHS, CBSI3aHHOTO C MPaKTHYECKUM
NMPUMEHEHNEM JIOCTW)KEHWH HayKd U JEATENIbHOCTBIO Y4YEHOTO, OCO3HaHHe
JMYHOTO BKJIaJa B IOCTPOCHNE YCTOHYNBOTO OyAyIIero;

4) acTeTYECKOE BOCIMTAHUE:

3CTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYAs 3CTETHKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PELICHUH, pacCyKACHUI, BOCIPUUMYHBOCTD
K MaTeMaTHYECKHM acCTeKTaM pa3IMyHbIX BUIOB HCKYCCTBA;

5) pusuyeckoe BOCIUTAHUE:

cOPMUPOBAHHOCT, YMEHHS MPUMEHSATh MaTeMaTH4ecKHe 3HaHHA B
MHTEpecax 3I0pOBOT0 U 6e30MacHOro 0bpasa *KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K
CBOEMY 3/I0POBBIO (370pOBOE NHTaHWE, COANAHCUPOBAHHBIA PEXUM 3aHATUH U
OTJIbIXa, peryysipHas (pu3ndeckas akTUBHOCTB), U3HMYECKOE COBEPIICHCTBOBAHUE
TIPY 3aHATHSAX CIIOPTUBHO-0370POBUTEIBHON JACATEIbHOCTHIO;

6) TpyaoBO€e BOCIUTAHUE:

TOTOBHOCTh K TPYZAY, OCO3HAaHME ILEHHOCTH TPYAOIIOOUS, HHTEpeC K
pasnmuuHbIM  chepaM  NpPOo(ECCHOHANBHOW  JEATENBHOCTH,  CBSI3aHHBIM  C
MaTeMaTHKOW M €€ TMPWIOKEHUSMH, yYMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oyaymeli mnpodeccnd ¥ pean30BBIBATH COOCTBEHHBIE JKW3HEHHBIC ILUIAHBI,
TOTOBHOCTb H  CIIOCOOHOCTH K  MaTeMaTWYecKoMy  OOpa3oBaHHIO |



camM0o00pa30BaHUIO Ha NPOTSHKEHWHM BCEH JKM3HM, TOTOBHOCTh K AKTUBHOMY
YYacTHIO B PELICHUH NMPAKTUIECKUX 3a/1a4 MaTeMaTHIEeCKOH HAIPaBIEHHOCTH;

7) 3K0JI0rHYecKoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKON KyJNbTyphl, TOHHUMAaHHE BIIUSHUA
COLMAIEHO-I)KOHOMHWYECKHX ITIPOLIECCOB Ha COCTOSHHE NMPHUPOJHON M COIMAIbHOM
Cpezbl, OCO3HAHKE ITI00aNbHOIO XapaKTepa SKOJIOIHYeCKUX Ipo0IeM, OpueHTaIys
Ha TPUMEHEHHE MAaTeMaTH4YeCKMX 3HAaHWWA JUId pelleHus 3aaad B o0xacTu
OKpYXalolleil cpefpl, IUIAHUPOBAHME IIOCTYNIKOB M OLEHKHM HX BO3MOXKHBIX
HOCJIEAICTBUH UL OKPY’KaroLel cpesl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHUPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKH W  OOIIECTBEHHOM  TNpPAaKTHKH, TOHUMAaHUE
MaTeMaTHYeCKOll HayKH Kak cQepbl 4YelOBEYeCKOM NesTeNIbHOCTH, JTaloB €
pasBUTHS M 3HAYMMOCTH JUIA Ppa3BUTUS LMBWIM3AIMM, OBJAJCHUE SI3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KyJIbTYpOHl Kak CpEICTBOM IIO3HAaHMS MHPA,
TOTOBHOCTb OCYLIECTBIISITH HPOEKTHYI0 M HCCIEIOBATENBCKYIO JAESTEIbHOCTD
WHIVBUIYaJIBHO U B IPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHbIE YHHBEPCAJIbHBIE YUeOHbIE TelCTBUSA

ba3oBble 1ornueckue aeicTBUN:

BBISIBIIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKH MAaTeMAaTHUECKUX
00BEKTOB, TIOHATHH, OTHONICHWH MEXAYy MOHATHAMH, (HOPMYIHPOBATH
oTIpeNieNIeHus] TIOHSTHIA, YCTaHABINBAThH CYIIECTBEHHBII MPU3HAK KiIacCH(HUKALNY,
OCHOBaHUSA JJ1s1 000OIICHNS U CPaBHEHUS, KPUTEPHUH IIPOBOMMOTO aHAIIN3A;

BOCIIPUHUMATh,  (OPMYJIMpOBaTh M  NpeoOpa3oBbIBATH  CYXKICHUS:
YTBEpAUTENHBIE U OTPHUIIATENLHBIE, €IMHUYHBIC, YACTHBIE M 00IIIHe, YCIIOBHEIE;

BBISIBJIATh MaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOPEUUS
B (hakrax, JaHHBIX, HAONIONEHHUAX M YTBEPIKICHUSX, MpPEJIaraTh KPUTEPUU JUIS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUULL;

JlenaTh BBIBOABI C HCIOJNB30BAHHEM 3aKOHOB JIOTUKH, AEIYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOYEHU TI0 aHAJIOTUH;

MPOBOANTE CAMOCTOSTEIBHO JJOKA3aTEIIFCTBA MATEMATHUCCKUX YTBEPIKICHUH
(TIpsIMBIE M OT MPOTHUBHOTO), BHICTPAWBATh aPTyMEHTALIUIO, IPHUBOIUTH TIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIBI;

BBIOMpaTh croco0® pemieHust y4eOHOM 3amaunm  (CpaBHHUBATH HECKOJIBKO
BapHaHTOB  pCIICHUs, BBIOMpaTh HauOoliee MOAXOMIIUN ¢ y4éToM
CaMOCTOSITEIIEHO BBIZICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKue qeicTBHU:



UCIIONIb30BaTh BOMPOCHl KaK HCCIEIOBAaTCIbCKUN HWHCTPYMEHT MO3HAHUS,
(dopMymupoBaTh  BONPOCH,  (QUKCHPYIOIIME  TPOTHBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE M JAaHHOE, (pOpMHPOBATH THUIIOTE3y, apryMEHTHPOBAThH
CBOIO MTO3HUIINIO, MHEHHE;

MPOBOJUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIA IKCIICPUMEHT, HCCIICIOBaHUE
0 YCTaHOBIJIEHHIO 0COOEHHOCTEH MaTeMaTHYECKOT0 00BEKTa, SIBIICHHS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXy 00bEKTaMH, SBJICHUSIMH, IPOLIECCAMH;

CaMOCTOATENbHO (HOPMYIHPOBaTh OOOOIIEHHS M BBIBOABI IO pe3ysbTaTaM
MPOBEIEHHOTO  HAONIOZCHWS, WCCIIEJOBaHMS, OIEHHWBAaTh  JIOCTOBEPHOCTH
MTOJTy9YCHHBIX PE3yIbTATOB, BEIBOJAOB U 00OOIICHNUI;

IPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IIpoLlecca, a TaKKe BBIIABUTaTh
TIPEIITOJIOKEHHSI O €T0 PAa3BUTHH B HOBBIX YCIIOBHSX.

Padora ¢ undgopmaumeii:

BBIABIIATH Ae(UIMTHI MHYOpMALUK, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC U JUIS PEIICHUS 3a1a4H;

BBIOMPATh HH(POPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CHCTEeMaTH3UPOBaTh M HHTEPIPETUPOBATh HMHGOPMALMIO PA3NUYHBIX BUIOB U
(hopM mpencTaBIeHHUS;

CTPYKTYPHUpPOBAaTh MH(POPMALMIO, MPEACTABIATh €€ B PasIM4HbIX (opmax,
WILTIOCTPUPOBATH Tpaduieck;

OLICHHUBATh Hal&XHOCTD nHpopMaun 1o CaMOCTOSITENIEHO
cOPMYITUPOBAHHBIM KPUTEPHSIM.

KomMyHHKaTHBHBIE YHUBEPCAJbHbIE YUeOHbIE IeliCTBUS

Oomenne:

BOCIIPUHUMATH U ()OPMYIIMPOBATH CY>KIICHHS B COOTBETCTBUU C YCIIOBHSIMU 1
LENsIMU  OOIIEHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOK) TOYKY 3pEHHS B
YCTHBIX M NHMCHMEHHBIX TEKCTaX, JIaBaTh IMOSICHCHUS IO XOIy PCEIICHHS 3a/IadH,
KOMMEHTHPOBATh ITOYICHHBIN Pe3yIbTaT;

B X0Jle 0OCYX/IEHUsI 33aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOI TEeMbl,
MpoOJIeMBI, pelaeMoil 3amadd, BBICKA3bIBATH WJICH, HAIlCIICHHBIE Ha TIOMCK
PEIICHUs, COMOCTaBISATh CBOM CYXACHUSA C CYXXICHHUSMH JPYTHUX YYaCTHHKOB
JMaJiora, OOHApYXUBATh PA3JIMIME W CXOJCTBO TO3WINH, B KOPPEKTHOW (opme
(hopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MPEICTaBIATh PE3YJIbTAThl PEUICHUS 3a]ayl, SKCIIEPUMEHTa, HCCIIEeJOBaHUs,
MPOEKTa, CaMOCTOSTEILHO BEIOMpaTh (opMaT BEICTYIUICHUS C YYETOM 3amad
TIPEe3CHTANN U 0COOEHHOCTEH ayUTOPHU.

PeryasTuBHbIe YHUBEpCAJIbHBIE YUeOHbIE AeiiCTBUS
Camoopranusanus:



COCTAaBJIATH IUIaH, aJlTOPUTM PELICHHs 3aJ1aul, BEIOUpATh CIIOCO0 PEIICHHUs ¢
YYETOM MMEIOINXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHHH ¢ y4ETOM HOBOU MH(OpPMAIIUHL.

CaMOKOHTPO.1b, YMOIMOHAILHBII HHTEJIEKT:

BIaZeTh ~HABBHIKAMH  TIO3HABATENBLHOW  pedreKcHd Kak  OCO3HaHHSA
COBEpIIAEMBIX JIEHCTBUIA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTATOB, BIAIETh
crocobamMu caMOIPOBEPKH, CAMOKOHTpOJISL TIpoliecca M pe3yibTara pelIeHHs
MaTeMaTHYeCKO! 3a1aun;

NPEBUICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPH PEIICHHUHU 3a]lauH,
BHOCHTH KOPPEKTHUBEI B JICSITEIFHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, TAaHHBIX,
Hal/ICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa IIEIH M YCIOBHIM, OOBSICHAT IPUYUHEI
JOCTIDKCHHS MJIM HEIOCTIDKCHHS PE3YJIbTATOB AEATENbHOCTH, HAXOAUTh OIIUOKY,
JIaBaTh OLICHKY PHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITETbHOCTh:

HOHUMATh U KCIOJb30BATh MPEUMYILIECTBA KOMAHIHONW M MHAUBHIYaJbHON
paboThl TpH peIICHHHM Y4eOHBIX 3ajad, IPUHUMATh Lelb COBMECTHOMN
JEATeNIbHOCTH, IUIAHUPOBATh OPTAaHH3AI[MI0 COBMECTHOW pabOTHI, pacrlpeneinsiTh
BUBI PabOT, JIOrOBapUBATHCS, OOCYXKIATh IMPOLECC U Pe3yibTaT padoThl,
0000111aTh MHEHUSI HECKOJIbKHX JIFOCH;

y4acTBOBaTh B TPYIMIOBBIX (opMax paboTsl (00CyXaeHHs, OOMEH MHEHHH,
«MO3TOBBIC INTYPMBD» W WHBIC), BBIIOJNHATH CBOKO 4YacTh pabOTBl U
KOOPJMHUPOBATh CBOM JACHCTBUS C IPYrMMH WICHAMH KOMAaHIbI, OICHUBATH
KauecTBO CBOETO BKJIA/AA B OOLIMI MPOLYKT MO KPUTEPHSAM, CHOPMYIHPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBHS.

IMPEJMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca o0ydaronuiics Hay9IuTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMU MOHSTHSIMA CTEPEOMETPHU IIPH
pelIeHn! 33/1a4 ¥ TIPOBEJICHUN MaTeMaTHIeCKUX pacCy KIACHUH;

e TPUMEHSATh aKCHOMBI CTEPEOMETPUU U CIEJICTBHS U3 HHUX MPH PEUICHUU
reOMETPHUYECKHX 32/1a4;

e KIacCU(UIMPOBATH B3aUMHOE PACIOJOKECHUE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B IPOCTPAHCTBE, MPSMBIX U TNIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH IMOHATUSMH, CBS3aHHBIMH C yIJIaMHd B
MPOCTPAHCTBE: MEXAY MPSIMBIMH B TPOCTPAHCTBE, MEXAY NIPSIMONH U
IIOCKOCThIO;

e CBOOOJTHO OTIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMU;



e CBOOOJHO pacHoO3HAaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (TIpU3Ma,
UpaMu/Ia, IPSMOYTONBHBIN NapauteNenuen, Kyo);

e KIaccupUUUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHA  JJI
KIIACCU(PUKAIUY;

e CBOOOJHO OMNEPUPOBaTh IMOHATHSMH, CBS3AHHBIMH C  CEUCHHEM
MHOT'OT'PAaHHUKOB TIJIOCKOCTBIO;

e BBINOJHATh rapauieNIbHOE, LEHTpaJIbHOE u OpTOTOHAJIFHOE
NPOEKTUPOBaHUE (PUTYp Ha MIIOCKOCTb, BBIIOJHATH M300paxkeHUs (uryp
Ha IJIOCKOCTH;

e CTPOWTH CEYEHHS MHOTOTPAHHUKOB Pa3IWYHBIMH METOJaMH, BBHITOJIHATH
(BBIHOCHBIE) INIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (uUryp:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBUMCIATH IUIOMAJM  IOBEPXHOCTEH  MHOTOIPAaHHHKOB  (IIpH3Ma,
MpaMu/ia), TEOMETPUUECKUX TeJl C IPUMEHEHUuEeM (hopMy;

e CBOOOJHO OINEPUPOBATH MOHATUSIMH: CHMMETPHS B IIPOCTPAHCTBE, LIEHTP,
OChb M IUIOCKOCTb CHUMMETPHH, LEHTP, OChb M IUIOCKOCTh CHMMETPHHU
urypsr;

e CBOOOJHO OIEPUPOBATh IMOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJHMHATaM B IPOCTPAHCTBE;

e BBINOJHATH JACUCTBHS Ha/l BEKTOPAMH;

e pemarh 3aJadd Ha JIOKa3aTeIbCTBO MAaTEMaTHYECKMX OTHOLICHUH U
HaXOXXJCHUE TEOMETPUYECKHUX BEIWYHMH, NPUMEHSII W3BECTHBIE METObI
IIPY pEeIICHNH MaTeMaTHYeCKUX 337a4 MOBBIIIEHHOTO ¥ BRICOKOTO YPOBHS
CIIO’)KHOCTH;

e TPUMEHATH TMPOCTEHIINE NPOTPaMMHBIE CpPEACTBA W  DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPHUECKIX 3a/1aY;

e U3BIEKaTh, NPEOOPa3oBBIBATE M HHTEPIPETUPOBATH HH(OPMALUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TIpPEJCTaBICHHYIO Ha
YepTexax M pUCYHKaX;

e TPUMEHATh TOJyYEeHHbIE 3HAHWS Ha TPaKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEalbHbIC CUTYalllW, NMPUMEHSITh W3YYEHHBIE MOHATUS B
mpouecce MOMCKAa  peLIeHHs MaTeMaTHdecku  c(hOopMyJIHMpPOBAHHON
MpoOJIeMbl, MOAETHPOBATh peajbHbIE CHTyallMl Ha S3bIKE T'€OMETPHH,
UCCIIEe0BaTh MMOCTPOCHHBIE MOJENHN C HCIOJIb30BAHHEM T'€OMETPHYECKUX
NOHATUI M TeopeM, ammapara anreOpbl, pelarh NpaKTHYeCKue 3alayu,
CBSI3aHHBIC C HAXOXKACHUEM I'€OMETPHUECKIX BEITMUNH;

e WMEThb NPENCTaBICHHs OO0 OCHOBHBIX 3Talax Pa3BUTHA T€OMETPHU KaK
COCTaBHOM YacTh (pyHAaMEHTA Pa3BUTHUS TEXHOJIOTHIA.

K xoHmy 11 kiacca o0ydaroluiics HAyYUTCS:



CBOOOJHO ONEPHUPOBATh IMOHATHAMH, CBSI3aHHBIMH C LWJIMHIPUYECKOI,
KOHUYECKOH W C(epUuecKoil TOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
NOJTy4YCHUS;

OIEPUPOBATH TIOHATHUSIMH, CBSI3aHHBIMHU C TEJIAMH BPALICHUS: [WINHIPOM,
KOHYcOM, chepoii 1 mapom;

pacro3HaBaTh Teyia BpamieHus (UWWIMHAP, KOHyc, cdepa W mmap) u
OOBSICHATH CIIOCOOBI ITOTyYESHHUS TEJl BPAILICHHS;

KJaccu(UIMPOBaTh B3aMHOE PACHONOKEHUE chephl U TIIOCKOCTH;
BBIYHCIIATh BEJIWYMHBI JJIEMEHTOB MHOTOTPaHHHKOB M TeN BpallCHHS,
00BEMBI W IUIOIIAAN TTOBEPXHOCTEH MHOTOTPAHHHKOB M TEJI BPALICHHUS,
TeOMETPUUECKUX TeJl ¢ IPUMEHEeHHEeM (HopMyII;

cBOOOJTHO OTIEpUPOBATh MOHSATHSIMHU, CBS3aHHBIMH C KOMOWHAIMSMHU Tel
BpallleHUs M MHOTOTPaHHHKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy U
ONHUCaHHBIH OK0JIO cdepsl, cdepa, BIUCAHHAs B MHOTOI'PaHHUK MM TEJIO
BpALICHHUS;

BBIYHCIIATH COOTHOLIECHUS] MEXIY IUIOLIAIsIMU TIOBEPXHOCTEH 1 00BbEMaMu
IMOJIO0OHBIX TEII,

n300paxaTb Mu3y4yaeMmble (UTYpBI, BBHIIOJNHATH (BBIHOCHBIC) ILIOCKHE
YEPTEeIKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA CBEpXY, cOOKY,
CHH3Y, CTPOUTH CEYCHHUS TeJ BPALICHHUS;

W3BJICKaTh, HMHTEPIPETHPOBAaTh M MpPeoOpa3oBBIBATh HHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TpencTaBIeHHYIO Ha
YepTexax M PUCYHKAX;

CBOOOIHO OTIEpHPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEPAIMH HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JICKAPTOBOW CHCTEME KOODJHHAT;
pelaTh reoMeTpUUYEecKUe 3aa4i Ha BBIYMCICHHE YIJIOB MEXIY IIPIMBIMU
U IUIOCKOCTSIMH, BBIYHMCJICHHE PACCTOSHUHA OT TOYKH JI0 IUIOCKOCTH, B
LIeJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a IIPH PEILICHUH;
CBOOOJIHO OMEPUPOBATH TMOHATHAMH, CBSI3aHHBIMH C JIBHKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JABMKECHMUIA;

BBIIIOJHATh HM300paKEHUS MHOTOTPAaHHUKOB M Tel BpalleHHs IpH
napajyielb-HOM ~— TMEepeHOoCce, [EHTPAIbHOW CHUMMETPHH, 3epKalbHOM
CUMMETPHH, TIPU ITOBOPOTE BOKPYT MPSAMOIL, TpeoOpa3oBaHus MOA00us;
CTPOUTH CEUEHHS MHOTOTPAHHHMKOB M TeJl BpallleHHs: CEUCHUs LWINHIpA
(TapayuIenbHO W MEPIIEHANKYJISIPHO OCH), CEYCHHUS KOHyca (apanjeabHble
OCHOBaHHMIO M TIPOXOAAIINE Yepe3 BEPIINHY), CeYeHHs mapa;
UCTIONB30BaTh METOIbl IIOCTPOCHUS CEUEHMI: METOJ CJIeIO0B, METO.
BHYTPEHHETO MPOEKTHPOBAHUS, METOJ IIEPEHOCA CEKYIEH MIOCKOCTH;



JIOKa3bIBaTh N'€OMETPUUECKHE YTBEPIKICHUS;
NPUMEHSTh TeOMeTpHuYeckne (akThl IS PEUICHHS CTePeOMETPHYECKUX
3aja4, MNPEeANoJIaraloliX HECKOJIBKO INAroB pELIEHUs, €CIU YCJIOBUS
MIPUMEHCHUS 3a]]aHbl B IBHOW 1 HESIBHOU (hopMe;

pemarts 3aJadd Ha JOKAa3aTeIbCTBO MAaTEMATHYECKUMX OTHOLIEHUH U
HaXO0X/ICHNE T€OMETPUYECKUX BEINYUH;

MPUMEHATH NPOTPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPHUECKHX 3a/1a4;

NPUMEHATh  TOJY4YeHHblE 3HAHUA Ha  IpPaKTUKe:  CpPaBHUBATh,
AQHAIM3UPOBATh U OLICHUBAThH PEANIbHBIE CUTYALUH, IPUMEHATh U3YYEHHBIE
MOHATHS, TEOpPEMBI, CBOIlCTBA B  Mpolecce IIOMCKa  PELICHUS
MaTeMaTHUecKd  c(OpMYJIMPOBAHHOW  NPOOJIEMBI,  MOJEIMPOBATH
peanbHbIE CUTYallMM Ha S3bIKE T€OMETPHUH, HCCIENOBAaTh MOCTPOCHHBIE
MOJIEJIN C MHCIHOIb30BAHUEM T'EOMETPUUECKUX TMOHATHH U TEOpEM,
anmapaTta aiureOppl, pemaTh NPaKTHYECKHe 3aJadd, CBsA3aHHBIE C
HaXO0KIECHUEM F€OMETPHUECKUX BEJTUUNH;

UMETh IpeAcTaBleHUs] 00 OCHOBHBIX 3Tallax pa3BUTUS I'€OMETPUM Kak
COCTaBHOU yacTH (hyHAaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IIVIAHUPOBAHHUE



11 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HanMeHoBaHHe pa3esioB H TEM uudpoBeIe
Ne n/n P Konrtpoabnsie IIpakTuyeckue (ubp )
MPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypenl
1 AHanmuTHYeCKass TeOMETPHUS 21 1
2 Tena BpateHus 14 1
3 Cdepa 14 1
4 O0BeMBI MHOTOTPAaHHUKOB 17 1
5 OOBEMBI KPYTIIBIX TEI 1
6 JBrxenus 1
- IToBTOpeHue, 0606H1€HI:I€ u 29 5
CHCTEMATU3ALIUS 3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 8 0






NOYPOYHOE NIVIAHUPOBAHHUE



11 KJIACC

KosuuecTBO yacoB DJIeKTPOHHBIE
Jara nudppoBbIe
Ne n/n Tema ypoka Konrtpoabnsie IIpakTuyeckue p
Bcero u3yyeHust  o0pasoBaTesIbHbIC
padoThI padoThI
pecypchl
€KapTOBBI KOOPAWHATHI TOYKH B

1 Alexap P 1 05.09

IIPOCTPAHCTBE

€KapTOBBI KOOPAWHATHI TOUKH B
2 Alexap pA 1 07.09

IIPOCTPAHCTBE

€KapTOBbI KOOPAUHATEI TOUKH B

3 Heiap PA 1 08.09
IIPOCTPAHCTBE

4 Bekrops! B IpocTpaHcTBE 1 12.09
5 BexkTonpsl B mpocTpaHCcTBE 1 14.09
6 CrnosxeHue U BEIYNTAHHE BEKTOPOB 1 15.09
7 CrnoxeHue 1 BBIYMTaHUE BEKTOPOB 1 19.09
8 ‘YMHOK€EHHE BEeKTOpa Ha uucio. ['oMoreTns 1 21.09
9 YMHOKeHre BekTopa Ha uncio. ['omoreTus 1 22.09 9
10 CkanspHoe Npou3BeICHHE BEKTOPOB 1 26.09
11 CkanspHoe NpOU3BEICHHE BEKTOPOB 1 28.09

YpaBHEHHE IIOCKOCTH, HOPMaJlb,
12 1 29.09

ypaBHEHHUE IJIOCKOCTH B OTpE3Kax
13 BexTopHoe npousseneHue 1 03.10

JluHeliHbIE HEpABEHCTBA, IMHEIHOE
14 1 05.10

IIPOrpaMMUPOBAHUE

JluHeliHbIE HEpABEHCTBA, IMHEIHOE
15 1 06.10

MIPOrpaMMHUPOBaHHE



AHanuTHYeCKHe METOJIbI pacuéTa yria

1 10.10

MEXy TPSAMBIMH B MHOTOTPaHHHKaX
AHanmuTH4YecKHe METOJIbl pacuéTa yria 1 110
MEXy TUIOCKOCTSIMU B MHOTOTPaHHUKAX

18 ®dopmyna paccTOSHUS OT TOYKH JI0 1 13.10
IUIOCKOCTH B KOOPIUHATAX

19 Haxoxnenune paccTosHUM OT TOUYKH 10 1 1710
IJIOCKOCTH B Ky0O€

20 Haxoxnenue paccm;mnfl OT TOYKH JIO 1 19.10
IUIOCKOCTH B IPABUWJILHON MUpaMuie

”n KOHTpOJ'ILI-f'aH pabota "AHanurudeckas 1 20.10
reoMeTpus

22 Humusap 1 24.10

23 Huwmmaap 1 26.10

24 Hunuuaap 1 27.10

25 KoMOuHauu MUIHHIPA U IPU3MbI 1

26 KoMOuHauy NUIMHAPA U TIPU3MBI 1

27 Konyc 1

28 Komnyc 1

29 Konyc 1

30 Y ceueHHbI KOHYC 1

31 YceueHHbIH KOHYC 1

32 KomOnHanmm koHyca 1 TUpaMUIBI 1

33 KomMOuHanmu KoHyca v MupaMuIbI 1

34 KomOuHanmm KoHyca U mUpaMubl 1

35 KonTtponbnas padoTa Ne2 1

36 Coepa u map. YpaBHeHHUE Chepbl 1



37 Cdepa u map. YpaBuenue cepbl 1

38 B3anmHOe pacronoxeHue chepsl 1 1
IUTOCKOCTH

39 B3aumHoe pacmosoxenue chepsl u 1
IUTOCKOCTH

40 B3aumHoe pacrosioxeHue chepsl u 1
IUTOCKOCTH

41 MHoOrorpaHHUKH, BIUCaHHBIE B chepy

42 MHoOTrOorpaHHHKH, BITUCAaHHEIC B Chepy

43 MHOTOTpaHHUKH, OTIMCAHHEIE OKOJIO 1
cdepsl

44 MHOTrorpaHHHKH, OIUCAHHBIE OKOJIO 1
cepsl

45 Tena BpaileHus, BIIMCAHHbIE B chepy 1

46 Tena BpameHus, BIUCaHHBIE B cepy 1

47 Tena BpameHus, OMICAHHBIC OKOJIO Chepsl 1

48 Tena BpaineHus, OMUCAHHBIE OKOJIO cepbl 1
KoHntponbHas pabora Ne3

49 1

50 O0BeM Tena. O6beM MPSIMOYTOJILHOTO 1
MapaJureNieTiineaa

51 3amaun 00 yaBOeHUH Ky0a, 0 KBaxpaType 1
Ky0a; 0 TPUCEKIIUHU yTia
CrepeoMeTpHUYECKUE 3a/1a4H, CBSI3AHHBIC C

52 00BEMOM IIPSMOYTOIIBHOTO 1
napasuiesienure/a

53 [TpuknamHbIe 3319, CBSI3aHHBIC C 1



BBIUUCIICHHEM 00BEMA PSAMOYTOJILHOTO

napajenenumnesa

54 OO0BEM NPAMOIt IPU3MBI
CrepeoMeTpuueCcKHe 3a7a4uHl, CBSI3aHHbIE C

> BEIYHCIICHHEM 00BEMOB MIPSIMOIL IPU3MBI
[puknanxeie 3a1a4n, CBI3aHHBIE C

> 00BEMOM IIPSMOH TIPH3MEI
Brruncnenne 060bEMOB TEN ¢ HOMOLIBIO

57 omnpeaenéHHoro uHTErpaiga. Oosém
HaKJIOHHOUW IPU3MBI
Brruncnenne 06bEMOB Te ¢ OMOIIBIO

58 onpeaenéHHoro uHrerpaiga. OobéM
TUPaMUJIBI

59 ®opmyna 06béMa nupamuabl. OTHOILIEHHE
00BEMOB ITUPAMUJT C OOIIIM YTIIOM

€0 Dopmyna 06péma mupaMusl. OTHOIIEHHE
00BEMOB ITUPaMUJ C OOIIIM YTIIOM
CrepeoMeTpHdIecKUe 3a1a9H, CBSI3aHHEIE C

o1 00BbEMaMH HAKIIOHHOM TIPU3MEI

62 CrepeoMeTpHUIeCKUe 3a1a9H, CBSI3aHHBIE C
00BEMaMH TUPAMUIBI
IIpuknanusie 3agaun no teme "OOBEMBI

63 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOU
MIPU3MBI
IIpuknanueie 3agaun no teme "OOBEMBI

o4 Ten", CBI3aHHBIC C 00BEMOM MTUPAMHU/IBI

65 IMpumenenne 006EMOB. Beruncinenne

pacCTossHuA 40 IITOCKOCTH



66

Kontponbhas pabora "O0bEM
MHOTrOrpaHHuKa"

67

68

69

70

71

[ToBTOpEeHMe: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUUCIICHHS B OKPYXKHOCTH, CTAHJAPTHBIC
noao0us

O0weéM mumunpa. Teopema 06 00BEMeE
MPSIMOTO LMJIMHAPA

Brrunciaenne 00bEMOB Tell ¢ IOMOIIBIO
omnpexnenéHHoro uHTErpana. O0sEM KoHyCca
CrepeoMeTpUIEeCKHE 3a/1a4H, CBSI3aHHBIC C
BBIUUCIICHHEM 00BEMOB IIWJIMHAPA, KOHYCa
ITpuknanusie 3anaun 1o Teme "OOBEMBI U
IJIOLIA/IM OBEpXHOCTEH Ten"

72

73

74

OO0BEM 11apa 1 IApOBOTO CEKTOpA.
Teopema 00 00bEMe mapa. [Tmomans
cdepsl. CTepeoMeTpHIecKHe 3a1a4H,
CBSI3aHHBIC C BBIYHCIICHHEM 00BEMOB
rapa, mapoBOro CerMEHTa M IapOBOTO
CeKTopa

[Tpuxiagasie 3agauu o Teme "O0bEMBI
Ten", cBsI3aHHbIE C 00BEMOM IIapa 1
mwiomaapio chepsl. COOTHOLICHUS MEXKITY
IUTOIIASIMU TIOBEPXHOCTEH U 00bEMaMH
MHOA00HBIX TN

ITomo6HbIe TeNla B MPOCTPAHCTBE.
M3meneHnne o0béMa pu o 100U u.
CrepeoMeTpuuecKue 3a7a4uu, CBsI3aHHbIE C
BBIYUCIIEHHEM 00BEMOB TeII U INIOMAEi




75

76

TIOBEpXHOCTEN

KoHnTponbHas pabora " 00BEMBI KPYTIIBIX

"

Te
JIBwxeHus npoctpancTBa. OToOpaskeHUs.
JBkeHus 1 paBeHCTBO puryp. Oomme
CBOIICTBA JIBM)KEHUI

77

78

79

Bune! nemxeHunit: napasuienbHbI IepeHoc,
LIEHTpaJIbHAsl CHMMETPHS, 3€pKaJIbHAS
CUMMETPHSI, TOBOPOT BOKPYT MPSIMOit
IIpeoGpazoBanus nogobus. [psmas u
cdepa Ditnepa

I'eomeTpuyeckue 3a1a4i Ha IPUMEHEHHE
JIBUKCHUS

80

KoHnTponbHas pabora "BekTopsl B
npoctpancTae”

81

Ob6o6maromiee nosropeHue 11 monsTuit u
MeToZ0B Kypca reomerpun 10-11 knaccos,
CHCTeMaTH3aIMs 3HAHHIA:
"TTapayiensHOCTh MPSMBIX M IIOCKOCTEH B
npoctpancTae”

82

Ob6o6maromiee nosroperue 11 monsaThit u
MeTO0B Kypca reomerpun 10—-11 knaccos,
cucTeMaTn3anys 3HaHuil: "BekTopsl B
npoctpancTae”

83

Ob6o6maromiee nosropeHue 11 monsTuit u
MeToZ0B Kypca reomerpun 10—-11 knaccos,
cucTeMaTn3anys 3HaHuil: "BekTopsl B
npocTpaHcTae”



84

85

86

87

88

89

90

O6o6matomee nmoropeHue 11 noHATHH u
MeTO0B Kypca reomerpun 10—-11 knaccos,
cucrtemMatu3anys 3HaHui: "OobemM
MHOrorpaHHuka"

O6o0bmatoiee MOBTOPEHUE MOHIATUN 1
MeTo10B Kypca reomerpun 10-11 xnaccos,
cucTeMaru3anys 3HaHui» O0beM
MHOTOTPaHHUKA)

O6ob6matomee mosropeHue 11 noHaTuit u
MeToJI0B Kypca reomerpun 10—11 kiaccos,
cucremMaru3anys 3HaHui: "O0beM
MHOTOTpaHHHKA"

O06o011aromee NIOBTOPSHUE O TEME
«[lmouragu MOBEPXHOCTH U 00BEMBI
KPYTJIBIX TEI»

O6o6maroiree nosroperue 11 moHsATHI 1

MeToJI0B Kypca reomerpun 10—11 xmaccos,
cucteMaTu3anys 3HaHuil: "Tlnomanu
HOBEPXHOCTH U 00BEMBI KPYTIIBIX Te

n‘

O6o6matomee nmosropeHue 11 noHaTuit u
MeToJI0B Kypca reomerpun 10—11 kiaccos,
cuctemMaru3anus 3HaHui: "[nomann
TIOBEPXHOCTH B 00BEMBI KPYIJIbIX Ten"
O06o0m1aromee NOBTOPSHHUE IO TEME
«IUTOIIAIA TIOBEPXHOCTU M OOBEMBI
KPYIJIBIX TEID

91
92

HToropas KOHTpoJIbHAsl paboTa

Htoroas KoHTpoIJIbHAs paboTa

{Ao&asneuo npumeuanume ([71]):




93-95

IToBTOpeHue, o6o0IICHNE 1
CHCTEMATH3AlMs 3HAHUI

13

96

Hcropus pa3BuTus cTepeoMeTpHH Kak
HayKH ¥ e€ poJib B Pa3BUTHH COBPEMEHHBIX
WHXCHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHI

97

98

99

100

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH " €€ poJib B Pa3BUTHH COBPEMEHHBIX
WHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKH ¥ €€ poJib B Pa3BUTHH COBPEMEHHBIX
HWHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pOoJib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3BuTHS CTEPEOMETPHH KaK
HayKH U €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WHXKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOT UM

101

Hcropus pa3Butus cTepeoMeTpuH Kak
HayKH ¥ e€ poJib B Pa3BUTHH COBPEMEHHBIX
WHXCHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHI

102

Victopust pa3BUTHSI CTEPEOMETPHH KaK
HAYKH U €€ pOJIb B Pa3BUTUH COBPEMEHHBIX
HWHKCHEPHBIX 1 KOMIBIOTEPHBIX



TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10

IMPOI'PAMME 102






YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30BATEJIBHOI'O NPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

METOJUYECKHWE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






