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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBIsCTCS OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpeiHero o0miero oopa3zoBanus,
TaKk Kak o00ecreyuBaeT BO3MOXHOCTb M3y4YEHHMsS JUCLUIUIMH E€CTECTBEHHO-HAY4HOM
HAIPaBJIEHHOCTH U IPEIMETOB I'yMAaHUTApHOIo LuKJa. [I0CKOJIBKY JIOTMUECKOE MBILUIEHUE,
dopmupyeMoe INpH M3Y4EHUH OOYYAarOIMMUCS TOHSATHUMHBIX OCHOB TI'€OMETPUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIACHUH IpU pelIeHUn
FEOMETPUYECKHUX 3a/a4, YMEHHE BBIABUIaTb M OIPOBEPraTbh THUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHUH 3a]a4 €CTeCTBEHHO-HAYYHOTO LUKJIA, B YaCTHOCTH (PU3MUECKUX
3aj1ad.

Ilenb ocBoeHust mporpammsl ydueOHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpPOBHE —
pasBUTHE MHIUBHyalbHBIX CIIOCOOHOCTEH OOYy4aroIIMXCsl NpPU H3YyYEHUM TIEeOMETpUH, Kak
COCTaBIISIIOLICH MpeaMeTHON obnactu «MaremaTnka W MH(QOpPMATHKa» dYepe3 obecreueHue
BO3MOXHOCTH NPUOOPETEHHs] U UCIOJIb30BaHUS Oosiee IIyOOKHMX I€OMETPUUYECKMX 3HAHUN U
JeHCTBUH, CHeUM(UYHBIX T€OMETPUH, U HEOOXOAMMBIX Ul YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTEMaTHKH.

[TpropuTeTHBIMH 3a/lad4aMM Kypca F€OMETPUM Ha YriIyOJEHHOM YpOBHE, PAaCIIMPSIOLIUMU U
YCUIIMBAIOIUMH Kypc 6a30BOTr0 YpOBHS, SBJISIOTCS:
pacmmpeHue MpeACTaBICHUs O TE€OMETPHH KaK 4acTH MHPOBOHM KyIbTYpbl U (popMupoBaHHE
OCO3HAHHUs B3aMMOCBSA3M I'€OMETPUH C OKPYKAOIIMM MHPOM;

(GopMUpOBaHHE NPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax KaKk O BaKHEUIIUX
MaTEMaTUYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCHIBaTH W H3y4aTbh pa3HbIE  SBICHUS
OKpY’KaloIllero MUpa, 3HaHUE MOHATUIHOrO amnmapata 1o pasaeny «CrepeomeTpus» yueOHOTo
Kypca r€OMeTpHH;

(dopMUpOBaHHE YMEHMS BJIaJIE€Th OCHOBHBIMM MOHSATUSMU O MPOCTPAHCTBEHHBIX (purypax u
UX OCHOBHBIMH CBOWCTBaMHM, 3HaHUE TeopeM, (QOpMys] W yMEHUE HX PUMEHATh, YMEHHUs
JI0Ka3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3aay;

dopMHpoBaHHE YMEHHUS pPACHO3HABATh HA YEpTEXax, MOJAENAX M B PEAIbHOM MHUpE
MHOTOTPaHHUKU U Te€Ja BPALeHHsI, KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIEIIN;

(bopMHpOBaHNE NOHUMAHUS BO3MOKHOCTH aKCHOMATHYECKOI'O IIOCTPOSHUSI MaTEMAaTHUYECKUX
Teopuil, pOpMUPOBAHNE TOHUMAHUS POJIM aKCHOMATUKHU IIPU MTPOBEICHUM PACCYXKIACHHUI;

(dopMHpOBaHUE YMEHUS BIIAJETh METOJAMH JI0KA3aTEIbCTB U AJITOPUTMOB PEIIEHUS, YMEHHS
UX MPUMEHSTh, IPOBOAUTH J0KA3aTeJIbHbIE PACCYKJIEHUS B XO/I€ PELIEHUS] CTEPEOMETPUUECKUX
3aJad M 3aJad  C IPaKTHYECKUM cojJepXaHueM, (OpMUpOBaHHE NPEACTABICHUS O
HEOOXOJUMOCTH JO0Ka3aTeIbCTB NpU OOOCHOBAHMM MaTEeMAaTHYECKUX YTBEP)KJIEHUH U poJin
AKCHOMAaTHKH B IIPOBEACHUH JENYKTUBHBIX PACCYXKICHUN;

pa3BUTHE U COBEPILICHCTBOBAHME WHTEIUIEKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEM
0o0yy4aroImuxcs, MO3HABATEIILHOM AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHUSI, UHTEpEca K U3YYEHUIO T€OMETPUH;

dopmupoBaHue (QYHKIHMOHAIBHOW TI'PaMOTHOCTH, pPEJNEBAaHTHOM TE€OMETpUM: YMEHHMS
pacno3HaBaTh MPOSIBICHHUS] TE€OMETPUYECKHX MOHSITUM, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALMsIX W IPU U3YUYEHHH JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTENl M 3aKOHOMEPHOCTEH, MOJAEIUPOBAHUS pEAIbHbIX CHUTYyallMi, HCCIeI0BaHUs
IIOCTPOEHHBIX MOJIENIEN, NHTEPIPETALIH [TOJIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COZIEpKaTEIbLHBIMHU JTHHUSMHU yaeOHOTO Kypca «['eomerpus» B 10—11 kmaccax
aBisaoTCA: «lIpsiMble M TUIOCKOCTH B MpOCTpaHcTBe», «MHoOrorpanHukn», «Tena BpameHUs»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BHIKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHME «yMETh ONEPUPOBATH HMOHATHAMUY,
peeBaHTHBIMHU T€OMETPHUH Ha yriIyOn€éHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJIepXKATeNbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacrpeieniieTcsi HE TOJbKO IO COJE€P)KaTeNbHBIM JIMHUSIM, HO M IO ToAaM OOyuYeHHs.
Conepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM  pe3yibTaTaM  OCBOEHUS



@DenepanbHOil pabouel MporpamMMbl, pacipeAeaEHHBIM 10 ToAaM 00yueHUs], CTPYKTYpHUPOBAHO
TakKuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPHUHIIUIIHAIBLHBIM BOIPOCAM OOYJaronIuecs
oOpallaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MOHATUSIMM U HABBIKAMHU TI0CJEIOBATEIIbHO M IOCTYIMATENbHO, C COONIOJIGHHEM MpPUHLHKIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYaTh B OOLIYI0 CHCTEMY T'€OMETPUYECKUX
MpeJICTaBICHUI 00yJarouxcs, pacmupss u yrayosss e€, oOpa3ys mpoyHble MHOKECTBEHHbIE
CBSI3HU.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOIEHHOM YPOBHE MTO3BOJISIET:
co3matb ycnoBus s guddepenHnuanmu  00ydeHHsS, TOCTPOCHUS  HHIUBUIYaTbHBIX
o0pa3oBaTeNbHbIX  MporpamMM,  OOECHeYuTh  YIUIYyOJNEHHOE  M3yuYeHHE  TIeOMETPUU
KaK COCTaBJIAIONIEH yueOHOoro npeamera «MaremaTukay;
MOJATOTOBUTh OOYYAIOUIUXCS K MPOJODKCHUIO HM3YyYeHUS MaTeMaTHKH ¢ y4&TOoM BbIOOpa
Oynymeit npodeccuu, odecriednBas MPEEMCTBEHHOCTh MEXKIY OOmMUM U MpodecCruOHATBHBIM
o0pazoBaHHEM.

Ha usyuenue yuebHoro kypca «I'eomerpusi» Ha yriy0si€HHOM ypoBHE oTBOAUTCS 204 yaca:
B 10 xmacce — 102 gaca (3 gaca B Henenmto), B 11 kitacce — 102 gaca (3 gaca B Henelio).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE NOHATHUSA cTepeoMeTpun. Touka, npsmasi, MI0CKOCTb, IPOCTpaHCcTBO. [loHsATHE 00
AKCMOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUM U CIEIACTBUSA U3 HUX.

B3anmHOe pacnosiokeHHe NpsMBIX B NPOCTPAHCTBE: INEPECEKAIOUIUECS, MapajlICIbHBIE U
cKpeluBaromuecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamuienbHOCTh NPAMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajulebHbIE NPSAMbBIE B IPOCTPAHCTBE, MApaJLIEIbHOCTb TPEX
IPSAMBIX, ApaJUICIBbHOCTh NPSAMOM M INIOCKOCTH. [lapayuiennbHOE W LEHTpaIbHOE
IPOEKTHpOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUS.
N300paxkenue ¢puryp B napawieIbHOM MPOESKIMU. YTIIbI C COHANPABICHHBIMUA CTOPOHAMH, YTOJl
MEXy IpPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEHN: IapasuleabHbIE INIOCKOCTH,
CBOICTBA MapayIeNbHBIX TIocKocTel. [IpocTeiimme npocTpaHCTBeHHBIE (PUTYPHI Ha TIOCKOCTH:
TETPa3p, NapajuIeIeIuIe], IOCTPOSHUE CEUYCHU.

IlepneHquKyISIpHOCTD NPSAMOM M INIOCKOCTH: NEPIICHAUKYJIAPHBIE IPSMBbIE B IPOCTPAHCTBE,
IpsIMbIE TapajuIebHbIE U INEPIEHAMKYJISPHBIE K IUIOCKOCTH, IPU3HAK MEPIEHAUKYISIPHOCTH
OpsIMOM M IIJIOCKOCTH, TEOpeMa O MpSAMOM MNEepHEeHAUKYISIPHON MIocKocTH. OpToroHaibHOE
npoektupoBaHue. [lepneHAMKYIslp M HAaKJIOHHBIE: PAacCTOSIHME OT TOYKH JO IUIOCKOCTH,
paccTosiHUE OT MPSIMOMN 10 IJIOCKOCTH, IPOEKIUs PUIyphl Ha IVIOCKOCTh. IleprnenaukynsapHocTh
IUIOCKOCTEM: INpPU3HAK IMEPHEHAUKYJIIPHOCTH IBYX Iulockocted. Teopema o  Tpéx
NEPIEHIUKYIIPAX.

VYTIibel B IPOCTPAHCTBE: Yroji MEXIY NMPSAMON M IJIOCKOCTBIO, JBYTPAHHBIN YIoJl, JIMHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IJIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IIOCKMX U JIBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXIPAHHOTO YIJIA.

MHOTrOrpaHHUKH

Buasl MHOrOrpaHHuKOB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronapHas npusma, npsamas u
HAaKJIOHHAas TNpu3Mbl, OOKOBas M IOJHAas MOBEPXHOCTh mnpu3Mbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulesIeNIiNel W ero cBoWcrBa. KparTyaillume Nyt Ha IOBEPXHOCTH
MHororpaHHuka. Teopema DOiinepa. IIpoctpanctBenHas teopema [ludaropa. IMupamuaa: n-
yrosibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMuel. CBoiicTBa péOep U OOKOBBIX I'paHel
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MUPaMKJIa U MIPaBWIbHBIN TeTpasp, Ky0. IlpencraBnenue
0 MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, NOAEKAdAP U UKOCADIP.

Bolunicnenue 31€eMEHTOB MHOTOTpaHHHUKOB: pEOpa, AuaroHanu, yriel. Ilnomans GoxoBoii
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSAMOM IPHU3MBI, IUIONIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMMOBEPXHOCTH TPsMOM mpu3Mbl. [lnomans OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUIBLHOM MUPAMUJIBI, TEOPEMA O IUIOIIAAN YCCUEHHOU MUPAMUIBI.

CuMmMeTpusi B TIPOCTPAHCTBE. JIEMEHTbl CHUMMETPUHM NPAaBUIBHBIX MHOTOTPAHHUKOB.
CuMmMeTpuss B TpPaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETpHUS MapajUleNeNuIena, CUMMETpUs
MIPaBUJIBHBIX NTPU3M, CHMMETPHS NIPABWJIBHON ITUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOD, JJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIE, COHAIPABIICHHBIE U IIPOTUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOpbl. PaBeHCTBO
BEKTOpPOB. [I€HCTBHSI C BEKTOpAaMHU: CIIOKEHUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XXEHHME BeKTopa Ha uncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOKEHHS BeKTOpa Ha uucio. [loHaTne komiuianapHbele BeKTOpHhI. [Ipu3Hak KoMIiaHapHOCTH
TpéXx BekTopoB. [IpaBwiio napamnenenunena. Teopema O pasilOoKEHUM BEKTOpa IO TPEM
HEKOMIUTAaHApHbIM ~ BeKkTOopaM. [IpsAmoyronpHas cucTtemMa KOOpPAMHAT B  IPOCTPAHCTBE.



Koopaunarsl BekTopa. CBA3b MeEXAy KOOpAMHATAMHU BEKTOpAa U KOOPAMHATAMH TOYEK. YTOJ
Mex 1y BekTopamu. CKaIsipHOE IPOU3BEACHNE BEKTOPOB.

11 KUIIACC

Tesa BpameHus

[ToHATHS: UMIMHAPUYECKAs TOBEPXHOCTb, KOHMYECKas MOBEPXHOCTh, cepuyeckas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpaleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTelbHas IUIOCKOCTh K
cdepe. M300paxkeHue Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka muinuHapa u konyca. Cummerpus
cdepsl U mapa.

O0BEM. OcHoBHBIE cBoiicTBa 00BEMOB Teil. Teopema 00 00BEME NPSIMOYTOJIBLHOTO
napajenenunena U cieacteus u3 He€. OObEM NpsAMONM M HAKIOHHOM MPU3MBIL, IHIMHIPA,
nupamuibl 1 KoHyca. O0bEM 1apa 1 I1apoBOro CETMEHTA.

KomOunarmu Ten BpamieHHs W MHOTOTPaHHMKOB. llpu3ma, BmucaHHAas B LWJIMHAD,
onucaHHas okojo LwinHApa. [lepeceuenue cdeprl u mapa ¢ miockocTero. Kacanue mapa u
cdepsl II0CKOCThI0. [IoHATHE MHOTOTPpaHHHUKA, OITMCAHHOTO OKOJIO Cepshl, Chephl, BHUCAHHOW B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanpe MOBEPXHOCTH WWIMHAPA, KOHyca, miowmwanb cdepbl u e€ yacreid. [logobue B
npoctpadctBe. OtTHomeHue 00BbEMOB, IUIOMAAEH IOBEpXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue mnonodus, romorerus. PemieHue 3agad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTpoenne cedeHnit MHOTOTPAHHUKOB W TEJ BPAIICHUS: CEYCHUS HUIMHIPA (MAapajieIbHO
U NEpPIEHAUKYIIIPHO OCH), CeUeHHs] KOHYyca (MapajuleibHble OCHOBAHUIO U MPOXOJALIME yepes3
BEPIINHY), CEYCHUS IIapa, METOJbl MOCTPOCHUS CEUYEHHI: METO/ CIIEZ0B, METOJ] BHYTPEHHETO
IPOEKTUPOBAHUS, METO]I IIEPEHOCA CEKYILEH MITOCKOCTH.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

Bekropsl B npoctpancTBe. Onepauuu HaJl BEKTOpaMu. BekTopHOE YMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO YMHOXeHHA. lIpsMoyrombHas cucTeMa KOOpPAWHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBIM MeTOI MpU
pEIIeHNH TeOMETPUIECKUX 3a/1ad.

JIBH2KeHHS B IPOCTPAHCTBE

JBmwxenus npoctpancta. Otobpaxenus. J[BrmwkeHus u paBeHCTBO Guryp. OO1mme cBoicTBa
JBYOKEHUH. Buapl ABMKeHMI: MapayjienbHbId MEepeHoc, LEHTpallbHas CUMMETPHs, 3epKajbHas
CUMMETpHS, TOBOPOT BOKPYT npsiMoil. [IpeobGpazosanust monpobus. [Ipsmas u cdepa Ditnepa.



IIVTIAHUPYEMBIE PE3YJIbTATDI OCBOEHMUA YYEBHOI'O KYPCA
«"EOMETPUS» (YT'JIYBJIEHHBIM YPOBEHDb) HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxknaHcKoe BOCIIMTAHUE:

c(OpPMUPOBAHHOCTh ~ TIPAXAAHCKOW  TMO3MLIMHM  OOy4arollerocss Kak aKkTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOWLIECTBA, MPEACTABIEHUE O MAaTEMaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOmiecTBa
(BBIOOPBI, OMPOCHI M APYroe), YMEHUE B3aMMOJCHCTBOBATH C COLUAIBHBIMH HHCTHTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTpuOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh POCCUICKOM TPakIaHCKON HACHTUYHOCTH, YBa)KEHUS K MPOIUIOMY U
HACTOALLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUMCKOW MAaT€MAaTHYECKOW IIKOJbl, MCIOJb30BAHUE ITUX JIOCTUKEHUU B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHE TyXOBHBIX LIEHHOCTEN POCCUICKOr0 Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHHUsI, ITUYECKOTO MOBEACHMS, CBSI3aHHOIO C IMPAKTUYECKUM MNPUMEHEHUEM JIOCTHUKEHUU
HayKH U JESITEIbHOCTHbIO Y4YEHOIO, OCO3HAHHE JMYHOIO BKJIa/Ja B IOCTPOEHUE YCTOWYMBOIO
Oyyero;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIKOYAs 3CTETUKY MATEeMATHUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PEIICHUN, pacCyKIEHHM, BOCHPUHMYMBOCTb K MaTeMaTHUYECKUM acIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3uueckoe BoCIUTAHUE:

c(OpMUPOBAHHOCTh YMEHUSI IPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEPECax 310pOBOTO U
Oe3omacHoro obpas3a JKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/0pOBBIO (3110pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pEryysapHas (Gu3nueckas akTUBHOCTB),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;
6) Tpya10BO€ BOCIIUTAHHE:

TOTOBHOCTb K TPYAY, OCO3HAHHME LIEHHOCTH TPYIO0JIIOOUs, MHTEpeC K pa3iuuHbIM chepam
npohecCHOHANBFHOM AESITENTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON M €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHUIO U
€camM000pa30BaHMUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELLIEHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HalpaBI€HHOCTH;

7) IK0JIOTHYECKOE BOCTIMTAHME:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYAbTYphl, TOHHUMAaHHE BIUSHUSA  COIHAIBHO-
HSKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHME MPUPOAHONM M COLMAIBHOW Cpelbl, OCO3HaHUE
I00AaNBPHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUM JUIsl pelieHus 3ajad B 00JacTU OKpY’KaloLeil cpelpl, MIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKaIOLIEH Cpebl;

8) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM ¥ OOLIECTBEHHOW TMpPAKTUKHU, IOHMMAaHHE MaTeMaTUYecKOM Hayku Kak cQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoB €€ Pa3BUTHUSI U 3HAYMMOCTH JUIsl Pa3BUTHS IIUBUIIU3ALINH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTEMaTH4YECKOU KYIbTYpPOH KaK CpPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATEIbCKYIO JEATEIbHOCTh UHIUBUAYAIBHO U

B IpyIIIIE.



METAINPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe NelCTBUS
Ba3oBble JJornueckue aeiicTBuA:

BBISBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPH3HAKKM MAaTEMAaTHUYECKHX OOBEKTOB,
NOHATUH, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTh ONPEAEICHUS MOHATHH,
YCTAaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(HUKAIMK, OCHOBAHUS I OOOOLICHHS H
CPaBHEHHUs, KDUTEPHUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPHHUMATh, (POPMYyIUpOBaTh M MPEeoOpPa3OBBIBATH CYXKICHHS: YTBEPIAUTEIbHBIC H
OTpHLIATENIbHBIE, €IUHIUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISBIISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M POTUBOpEUNs B (haKTax, TaHHBIX,
HaOJIIOAECHUAX M YTBEPXKACHUAX, MpeaaraTb KPUTEPUU JUIsl BBIABICHMS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUI;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIO4YEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CaMOCTOSITEIbHO J0Ka3aTelbCTBA MAaTEMaTHMYECKUX YTBEP)KICHMH (IpsMble U OT
IIPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMIO, NPUBOAUTH IPUMEPHl U  KOHTPHPUMEDPSI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BbIOMpaTh crioco0 pelieHus: yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpATh HanOoJIee NOAXOAAIIHNM ¢ Y4ETOM CaMOCTOSATENBHO BbIIETICHHBIX KPUTEPUEB).
ba3oBble nccienoBarejbckme 1eiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUNH MHCTPYMEHT IO3HaHUs, (OpMyIupoBaTh
BOTIPOCHI, (UKCHUPYIOIIHE NPOTUBOpEYHEe, NpOoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULIMIO, MHECHHE;

IPOBOAMTH  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIM ~ AKCHEPUMEHT, MCCIEJAO0BAaHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4ecKOro OOBEeKTa, SIBIEHUS, IPOLEcCa, BbISBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, IBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIHUPOBaTh OOOOIIEHHS M BBIBOJABI IO pe3yJbTaTaM IMPOBEIEHHOTO
HAOJII0JIEHUS, UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3YJIbTaTOB, BHIBOJOB U
000011IEeHMI;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BbIIBUTaTh MPEIION0KEHUS O €T0
pPa3BUTHU B HOBBIX YCIIOBUSIX.

Padora ¢ undpopmanmeii:

BBISABIIATH JE€PUIMTH UHPOPMALIUK, JAHHBIX, HEOOXOAUMBIX JUIs OTBETa HA BOIPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh  MHQOPMAIMI0 U3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB,  aHAJIW3UPOBATb,
CUCTEMATU3UpPOBAaTh W MHTEPHPETUPOBATH HH(OpPMALMIO pa3IMYHBIX BHJIOB U  (QopM
IIPEJICTaBIICHHUS,

CTPYKTYpUpPOBaTh MH(OPMALIMIO, IPEJCTABIATh €€ B pa3IMUHbIX (hopMax, UIUIIOCTPUPOBATH
rpadu4ecKku;

OLICHUBATh HAJEKHOCTh MH(POPMALIMU IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBHUS
O0menue:

BOCHpI/IHI/IMaTB n q)OpMYJII/IpOBaTI) CY)K)IGHI/IH B COOTBCTCTBUU C yCJ'IOBI/IflMI/I n neiisiMu
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOID TOYKY 3pPEHHS B YCTHBIX UM MUCHMEHHBIX
TCKCTaxX, JdaBaTb IIOSICHCHHA 110 XO)Iy pemeHI/m 3a1a4u, KOMMeHTI/IpOBaTI) HOJ'Iy‘IGHHBIfI
pe3ynbTarT;

B X0Jie OOCYXIEHHUs 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOW TEMBI, MPOOJIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PEIICHHs], COMOCTaBISITh CBOU
CYXKICHHS C CY)KJIEHUSMHU IPYI'MX YYacTHHUKOB JAMAaiora, OOHapyXUBaTh pa3indule U CXOACTBO
MO3UINH, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;



NPpEACTAaBJIATL PE3YJbTAaThbl PCHICHUSA 3aJadd, JSKCICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMpaTh (opmar BBHICTYIIICHHS C Yy4ETOM 33/7a4 NPE3CHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicCTBUS
Camoopranu3anus:

COCTaBJIATh IUIAH, QJTOPUTM pEUICHUs 3aJaud, BBIOMpATh CIOCOO pemIeHUs C Y4ETOM
UMEIOLINXCSA PECYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALINH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HABBIKAMU TO3HABATEIHLHOU PedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX ICHCTBHIA U
MBICTUTENIBHBIX ~ TMPOLIECCOB, HMX  PE3yJbTaTOB, BIAAETh CHOCOOAMHU  CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHUs MaTeMaTUIECKON 3a1a4H;

NpPEeABUAECTh TPYIHOCTH, KOTOpPbIE MOIYT BO3HHUKHYTHh IIPM PEUICHUM 337a4Hd, BHOCUTH
KOPPEKTHBBI B JCITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMIECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3y/IbTaTa IEIH M YCIOBHSIM, OOBSCHITH MPHUYUHBI JOCTHIKCHHS
WIM HENOCTHKEHUS PpEe3yNbTaTOB JAESITENbHOCTH, HAxXOIUTh OIIMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

NOHMMATh U MCIIOJNb30BaTh MPEUMYIIECTBA KOMaHJHOW W WHAMBHUIYaJIbHON pabOThl IpH
pelieHny y4eOHbIX 3a/ay, NPUHUMATh IeJlb COBMECTHON JeATeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAcsisiTh BUIBI pabOT, OTOBApUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

Y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyKaeHus, OOMEH MHEHH, «MO3TOBBIE
HITYPMBD» U HHBIEC), BBIIOJIHATH CBOIO 4YacTh PabOThl U KOOPAMHHUPOBATH CBOU JEHCTBHUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOLYKT IO
KpuTepusmM, chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K konny 10 ky1acca o0yyaromuiicss Hay4YuTCS:

e CBOOOJHO ONEpPUPOBATH OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUM IPU PELICHUM 3a1ad U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHU;

e TPUMEHATH AKCHOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX IPU PELICHUH N€OMETPUUECKUX
3aja4;

e KJIaccu(UUIMPOBATh B3aMMHOE PACIOJIOKEHUE NPSIMBIX B MPOCTPAHCTBE, IMJIOCKOCTEN B
IIPOCTPAHCTBE, MPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEpPUPOBATH MOHATUSMH, CBSI3AaHHBIMHU C YIJIaMU B IMPOCTPAHCTBE: MEXKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y NMPSIMOM U MJIOCKOCTHIO;

e CcBOOOJHO ONEPUPOBATh MOHATHIMH, CBSI3aHHBIMU C MHOT'OIPaHHUKAMH;

e CcBOOOJHO pacro3HaBaTh OCHOBHBbIE BHJBl MHOTOTPAaHHUKOB (MpH3Ma, NHpaMuja,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e KJaccu(UUIUpPOBaTh MHOIOIPAHHHUKH, BEIOMPAs OCHOBAHUSA IS KIIacCU(PUKAIUHY;

e CBOOOJHO OMNEPUPOBATH MOHSITHSIMH, CBS3aHHBIMH C CEYEHHMEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

e BBINOJIHATH MapajielbHOE, HEHTPAJIbHOE U OPTOrOHAIBHOE MPOEKTUpPOBaHHE (UTYP Ha
IUIOCKOCTB, BBITIOJIHATH N300paXkeHUs (PUryp Ha MIOCKOCTH;

e CTPOUTH CEYEHHUS MHOTOTPAHHUKOB DPA3JIIMYHBIMU METOJIaMH, BBINOJIHSTH (BBIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

e BBIYHCIATH IUIOIIAAM  IOBEPXHOCTEW  MHOTOIPAaHHUKOB (Mpu3Ma, MHpaMUia),
reOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMy;



CBOOOJTHO ONEPUPOBATh MOHATUSMH: CHMMETPHUS B IPOCTPAHCTBE, LEHTP, OCbh H
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYpPBI;

CBOOOJTHO OIEPHPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpAaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pelmars 3aJadyd Ha [OKAa3aTelbCTBO MATEMATHYECKUX OTHOLICHHH M HaXOXICHUE
FEOMETPUUYECKUX  BEJIMYMH, IPUMEHSS  U3BECTHBIE  METOAbl IPU  PELICHUH
MaTEMaTHYECKUX 3aa4 IOBBILIEHHOIO U BBICOKOTO YPOBHS CII0XKHOCTH;

IIPUMEHATH MPOCTEUIINE IIPOTrPaMMHBIE CPEIACTBA U 3IEKTPOHHO-KOMMYHHUKAIL[MOHHBIC
CUCTEMBI IIPU PEIIEHUHU CTEPEOMETPUUECKUX 3a/]a4;

U3BJICKaTh, IPEOOPA30BHIBATH U WHTEPIPETHUPOBATH HHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (pUrypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

IIPUMEHSATH IIOJYyYEHHbIE 3HAHUs HA IPAKTUKE: CPAaBHUBATh U aHAIM3UPOBATH PEAJIbHBIC
CUTyallud, NPHUMEHATH H3y4YEHHBbIC IIOHATHS B IIPOLECCE IIOMCKA  PELICHMS
MaTeMaTHYeCKu c(HOpMYyTUPOBAHHON MPOOIEMBI, MOJCINPOBATh PEATbHBIC CUTYalluHd Ha
A3BIKE  TEOMETPUHM, HCCIEAOBATH  IIOCTPOCHHBIE MOJEIM C  HUCIOJIb30BAHUEM
F€OMETPUUECKUX MOHATHI U TeopeM, ammapara ajreOpsbl, perarb IpakKTHUECKUe 3a1auH,
CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEJINYUH;

UMETh NPEACTaBICHUs 00 OCHOBHBIX dTalax Pa3BUTHA '€OMETPHH KaK COCTaBHOHN 4acTh
byHaaMeHTa pa3BUTHsI TEXHOJIOTHUII.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

CBOOOJHO ONEpPUPOBATh MOHSTHUSIMH, CBSI3AHHBIMHM C LUJIMHAPUYECKOW, KOHMYECKON U
cepruueckoil MOBEPXHOCTIIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

OIEpUpPOBATh IOHSATHSMH, CBSI3aHHBIMHM C TEJlaMU BpAIICHUS: LMIMHIAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Tesla BpalleHus (LWIMHApP, KOHYC, cdepa U 11ap) U OObSICHITH CIOCOObI
IIOJIyYEHUS TEJl BpaILCHUS;

KJIacCU(UIUPOBATh B3aUMHOE PACIIOIOKEHHUE CPEephI U TNIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOIOI'PDAaHHMKOB W Tell BpalleHUs, OObEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOIPAHHUKOB W TEJ BpAIICHMs, T'€OMETPUUYECKUX TEI C
npUMeHeHHeM (opMyII;

CBOOOJHO ONEpPUPOBATh MOHSTHUSIMM, CBSI3AHHBIMU C KOMOMHALMAMU TeJ BpallleHUs U
MHOT'OI'PaHHUKOB: MHOTOTPaHHMK, BIHMCAaHHBIA B c(epy U OMHMCAHHBIA OKOJIO Chepsl,
cdepa, BlIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIYUCIIATH COOTHOIIEHUS MEXAY IUIOIAISMH MOBEPXHOCTEH M 00bEMaMM MOAOOHBIX
TEJ;

n300pakaTb H3ydaemble (QUIypbl, BBIIOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXU U3
PUCYHKOB IPOCTBIX 00BbEMHBIX (PUTYpP: BHJl CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ
BpalllCHUS;

U3BJIEKATh, HHTEPIIPETUPOBATh U MPeoOpa30oBbIBaTh MH(OPMALIHIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, npeacTaBlIeHHYIO Ha YepTeKaX U pUCYHKaX;

CBOOOJHO ONEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPALMH HAaJl BEKTOPaMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cucTeMe KOOPAMHAT;

pelmars TeOMETPUYECKHE 3aJadyd Ha BBIUMCIEHHE YIVIOB MEXIy HpSIMBIMH U
IUIOCKOCTSIMHU, BBIYMCIIEHHE PpACCTOSHUNW OT TOYKM JIO IUIOCKOCTH, B LIEJIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METOAA TP PELICHUH;

CBOOOJHO ONEPUPOBATH MOHATHUAMHU, CBA3AHHBIMHU C JBUKEHHEM B NPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUN;



BBITIONHATh W300paXCHHMs] MHOTOTPAaHHHKOB W TN BpAIICHUS TPU MapalljieIbHOM
nepeHoce, EHTPaIbHOW CHUMMETPHUH, 3€pKajJbHOW CHUMMETPHH, MPH MOBOPOTE BOKPYT
psIMOM, TIpeoOpa3zoBaHus O00MS;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHHS IMIUHAPA (MTapalIeIbHO U
NEePHEHANKYIISIPHO OCH), CEYCHUs] KOHYca (MapasuiesibHble OCHOBAHUIO U MPOXOJIAIINE
yepes BepIIMHY), CEYSHHUSI 11apa;

UCIIOJIb30BaTh METOJbl TOCTPOCHUSI CEUEHUN: METOJ| CJEI0B, METOJ BHYTPEHHEro
MIPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

NPUMEHSTh TeoMmeTpudeckue ¢akThl I pEHIeHHs CTepEeOMETPUYECKHX —3ajad,
MPEANOIAraloMX HECKOJIbKO IIAroB PEIICHMs, €CIM YCIOBUS NMPUMEHEHUs 3aJaHbl B
SIBHOW M HESIBHOU (hopMe;

pemiath 3aJaud Ha JOKa3aTeJbCTBO MATEMAaTUYECKHX OTHOLICHUNW U HaXOXJICHUE
FeOMETPUYECKUX BEIHYUH;

MPUMEHSATH MPOTPaMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU
pEIlIeHUU CTePEOMETPUUECKHX 3a/1aY;

MIPUMEHSTD MMOJyYEHHBIE 3HAHMS HA IPAKTUKE: CPABHUBATH, AaHAJIM3UPOBATH M OLICHUBATh
pealibHble CUTYaIlul, IPUMEHSATh U3YUYCHHbIE MOHSITHS, TEOPEMbI, CBOWCTBA B IPOIECCE
MOMCKA PEIICHUs] MaTeMaTU4YecKu CHOpMYyIUPOBAHHON MPOOJIEMBbI, MOICIUPOBATH
pealibHble CUTyallUM Ha S3bIKE TE€OMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJENIU C
WCIIOJIb30BAHUEM TE€OMETPUYECKUX TOHATHH W TEopeM, ammapara ainreOpbl, pemaTh
MPAKTUYECKHE 3a/1a4H, CBA3aHHbBIE C HAXOXKJCHHEM F€OMETPUUECKUX BEIMYUH;

MMETh TPEACTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTUSI TEOMETPUM KaK COCTABHOM 4acTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pa3zneinoB U TeEM IpOrpaMmbl KosmmuecTBo yacos OnexTpoHHbIe (I(POBLIC)
n/m Bcero KontpomnbHbie [IpakTrueckue o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
1 BBejicHIEe B CTEPEOMETPHIO 23 1 BBeaute 3Hauenue | [[]]
2 B3aumHoOe pacronoxeHne mpsmMbIx B 6 1 BBeauTe 3HaueHue | [[]]
POCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX M IUIOCKOCTEH B 8 BBE/IMTE 3HaueHUe | BBeaute 3HadeHue | [[]]
POCTPAHCTBE
4 [MepneHUKYISIPHOCTD MPSMBIX U INIOCKOCTEH B 25 BBE/IMTE 3HaUeHUe | BBeaute 3HadeHue | [[]]
POCTPAHCTBE
5 VYIibl U pacCTOSTHHS 16 1 BBeaute 3Hauenue | [[]]
6 MHOTrorpaHHHUKH 7 1 BBeuTe 3HaueHue | [[]]
7 BekTophbl B IPOCTPaHCTBE 12 BBeJWTE 3HaueHue | BBeaute 3HaueHue | [[]]
8 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 5 2 BBeuTe 3HaueHue | [[]]
3HAHUU
Jl06aBUTH CTPOKY
OBILEEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 | 6 0 |
11 KJIACC
Ne HanmMenoBanne pa3aenos ¥ TeEM IPOTPAMMBI KosnuectBo yacos OnextpoHHbIe (TH(POBBIE) 00pa3oBaTEILHBIE
/T Bcero KoHTponbHbIe [pakTudeckue padoTHI pecypcbl
paboTsI
1 AHanuTHYecKas TeOMeTpHUs 15 1 Beere snadenne | [[]]
2 [ToBTOpeHue, 006001IeHNE U CUCTEMATH3AIUS 15 1 sBeaute 3Hauenune | [[]]
3HaHUHN
3 O0BéM MHOTOTPaHHHKA 17 1 BBEIUTE 3HAYECHUE [[]]
4 Tena BpaieHus 24 1 BBEJIUTE 3HAUCHUE (]




S [Tomany moBepXHOCTH U 00BEMBI KPYTJIBIX TEI 9 seezute 3nauenne | [[]]

6 JIBYOKEHUS 5 eezmte 3Hauerne | [[]]

7 [ToBTOpEeHME, 0000IEHNE ¥ CHCTEMATH3aIUs 17 BBEIUTE 3HAYCHHE (]
3HAHUU

J106aBUTh CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 |




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosmuecTBo yacoB Hara DNEeKTPOHHBIE
n/n Bcero | Koutponbubie | Ilpaktuueckue | M3ydeHHS udpoBbie
paboTsI paboTsI o0Opa3oBaTeNbHbIC
pecypchl
1 [[OcHoBHBIE TpaBUIa H300PAKEHUS HA PUCYHKE TUIOCKOCTH, 1 BBEJIUTE BBEJIUTE Beeaute | [[]]
NapaJuIeNbHBIX IPSIMBIX (OTPE3KOB), CEpeANHbBI OTpe3Ka]] 3HAYCHUE 3HAUCHUE JaTy
2 [[[ToHsITHS cCTEpEOMETPUU: TOUKA, TIPSIMasi, IIIOCKOCTH, 1 BBEIIUTE BBEIIUTE Beeaute | [[]]
npocTpancTBo. OCHOBHBIE MTPaBUIIa M300paKEHHS Ha PUCYHKE 3HaYEHUE 3HauYCHUE naTy
IJIOCKOCTH, MapaJlIeNIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3kal] |
3 [[TToHsITHS: TIepeceKaroIIHecs II0OCKOCTH, MTEPECEKAIOIITHECS] 1 BBEJIUTE BBEIIUTE Beeaute | [[]]
npsiMasi ¥ MIO0CKOCTh; MOJTYIPOCTPAHCTBO] ] 3HAYCHUE 3HAUCHUE JaTy
4 [[[ToHsITHS: TIepeceKaONINECs MIIOCKOCTH, IIEPECEKAIONITUECS 1 BBEJIUTE BBEIIUTE Beeaute | [[]]
npsiMasi ¥ MI0CKOCTh; OTYIPOCTPAHCTBO] ] 3HAYCHUE 3HAUCHUE JaTy
5 [[MHOTOTpaHHUKH, U300paXCHHUE MTPOCTEHTITIX 1 BBEJIUTE BBEJIUTE Beeaute | [[]]
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOMIMX 00BHEKTOR] ] 3HAYCHUE 3HAUCHUE JaTy
6 [[MHOTrOTrpaHHUKH, U300paKeHHEe MPOCTEHIIINX 1 BBEJIUTE BBEJIUTE seeaute | [[]]
MIPOCTPAHCTBEHHBIX (DUTYDP, HECYIIECTBYIOMIMX 00BEKTOB]] 3HA4YCHHE 3HA4YCHHE JaTy
7 [[AKCMOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX] | 1 BBEIUTE BBEIUTE seeaute | [[]]
3HAYEHUE 3HaYEHUE JaTy
8 [[AKCMOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX] | 1 BBEIUTE BBEIUTE seeaute | [[]]
3HAYEHUE 3HaYEHUe JaTy
9 [[AKCHOMBI CTEpPEOMETPUU U TEPBbIE CIACACTBUS U3 HUX. 1 BBEJIUTE BBEJIUTE seeaute | [[]]
Crioco0rl 3a/1aHus IPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE. 3HaYEHUE 3HauYEHUE naTy
O0603HaueHNS MPSIMBIX U TUIOCKOCTEH ]|
10 | [[U300paxeHue cCeUCHHI MUPaMUJIbI, Ky0a | TPU3MBI, 1 BBEJIUTE BBEJIUTE seeaute | [[]]
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue 3HauYEHUE 3HauUEHUE naTy

MepeCceUeHMs MOJTYUYCHHBIX IUIOCKOCTEN. PackpammBanue




MOCTPOEHHBIX CEYCHU Pa3HBIMU IIBETaMHU | |

11 | [[U300paxeHue cedeHH MUPaMUIbI, Ky0a v MIPU3MBI, BBEJIUTE BBEJIUTE Beeaute | [[]]
KOTOpBIE MPOXOJIAT uepe3 ux péodpa. M3o0pakenue 3HaYEHUE 3HaYCHUE naTy
MEPECEUCHUS MTOTYUYCHHBIX INIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEUCHUI Pa3HbIMU IIBETaMHU | |

12 | [[U300paxeHue cedeHH MUPaMUJIbI, Ky0a i MIPU3MBI, BBEJIUTE BBEJIUTE Beeaute | [[]]
KOTOpBIE MPOXOJIAT uepe3 ux pédpa. M3o0paxkenue 3HaYEHUE 3HaYCHUE naTy
MEPECEUCHUS MTOTYUYCHHBIX INIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEUCHU Pa3HbIMU IIBETaMHU | |

13 | [[U300paxeHue cedeHH MUpaMUIbl, Ky0a H MIPU3MBI, BBEJIUTE BBEIIUTE Beeaute | [[]]
KOTOpBIE MTPOXOJIAT uepe3 ux péodpa. M3o0paxkenue 3HaYEHUE 3HauYCHUE naTy
MEPECEUCHMS MTOTYUYCHHBIX IUIOCKOCTEN. PackpalmBanue
MOCTPOEHHBIX CEYCHU Pa3HBbIMU IIBETaMHU | |

14 | [[MeTox ciaemoB uist MOCTPOCHHSI CeUCHUH ] | BBEIIUTE BBEIIUTE Beeaute | [[]]

3HAYCHUE 3HAUCHUE JaTy

15 | [[MeTon crienoB jyuist mocTpoeHwust ceueHuii. CBolicTBa BBEJIUTE BBEIIUTE Beeaute | [[]]
MEePECEUCHU N MPSAMBIX U IIJIOCKOCTEH | | 3HAYEHUE 3HAYEHUE JaTy

16 | [[Meton crnenoB uist mocTpoeHus cedeHuii. CBoiicTBa BBEJIUTE BBEJIUTE sBeeaute | [[]]
MEPECCUCHH I MPSIMBIX U TNIOCKOCTEH || 3HAYEHUE 3HAYEHUE Jlaty

17 | [[[TocTpoeHue ceyeHui B mupamuie, Kyoe mo TpéM ToukaMm Ha BBEJIUTE BBEJIUTE seeaute | [[]]
pé6pax. Co3nanne BHIHOCHBIX YEPTEKEN U 3aMKCh I1aroB 3HAYCHUE 3HAUCHUE naTy
MOCTpOEHUs ||

18 | [[[TocTpoeHune cedeHnid B TUpaMu/ie, Kyoe o TpéM TOYKaM Ha BBEIIUTE BBEJIUTE Beeaute | [[]]
pe€bpax. Co3anue BRIHOCHBIX YePTEKEH U 3aIHCh 11aroB 3HaYEHUE 3HauYCHUE naTy
MOCTpOeHuUs ||

19 | [[[TocTpoeHue cedyeHuid B mupamuie, Kyoe mo TpéM Toukam Ha BBEJIUTE BBEJIUTE seeaute | [[]]
pé6pax. Co3nanne BHIHOCHBIX YEPTEKEN U 3aMKCh I1aroB 3HAYCHUE 3HAUCHUE naTy
MOCTPOEHUs ||

20 | [[[TocTpocHME cevueHHI B TUpaMHJIe, KyOe o TpéM TOYKaM Ha BBEJIUTE BBEJIUTE seeaute | [[]]
pe€bpax. Co3zanue BRIHOCHBIX YEPTEKEH U 3aIHCh 1IaroB 3HauYEHUE 3HauUEHUE naTy
nocTpoeHusi|]

21 | [[[ToBTOpeHnue mnanuMeTpuu: Teopema o MpONOPIIMOHATHHBIX BBEJIUTE BBEJIUTE Beeaute | [[]]
orpeskax. [lonobue TpeyronbHUKOB]| 3HAYCHHE 3HAYCHHE aTy




22 | [[TToBropenue mnanumerpun: Teopema Menenast. PacueTsl B BBE/INTE BBE/INTE seeaute | [[]]
CEUYCHUSIX Ha BRIHOCHBIX YepTexax. Mcropus pa3BuTHs 3HAYCHHE 3HAYCHHE nary
TJIAHUMETPHUU U CTEPEOMETPHUH] |

23 | [[KouTponbHas pabota "Akcuomsl crepeomerpun. Cedenus"]] 1 BBEJIUTE Beeaute | [[]]

3HAYCHHE Jary

24 | [[B3auMHOE pacMoiIOXKeHHUE MPSMBIX B IPOCTPAHCTBE. BBEJIUTE BBEJIUTE Beeaute | [[]]
CkpemuBaronuecs npsiMbie. [[pu3Haky CKpeMBaIOIIUXCS 3HAYCHHE 3HAYCHHE nary
npsiMbIX. [lapauiesibHble MpsIMbIE B IPOCTPAHCTBE] |

25 | [[Teopema o cylieCTBOBaHUH U €IUHCTBEHHOCTH TIPSIMOM BBC/IUTE BBEIIUTE sBeeaute | [[]]
MapauIeIbHON JAHHOU MPSAMOM, MPOXOASUIEN YEPE3 TOUKY 3HA4YCHUE 3HAYCHUE nary
MPOCTPAHCTBA U HE JISXKAICH HA TaHHOU mpsiMoid. Jlemma o
IIEpECEYEHUH NMAPAIIENIBbHBIX MPSIMBIX MJIOCKOCTHIO] ]

26 | [[ITapayuienbHOCTH TPEX MpsMBIX. TeopeMa o TpEx BBC/IUTE BBE/IUTE seeaute | [[]]
napauiebHBIX MPSIMbIX. Teopema 0 CKpeIrBaroIuXcs 3HAYCHHE 3HAYCHHE nary
MPAMBIX | |

27 | [[ITapamnensHOe npoekTupoBaHue. OCHOBHBIE CBOHCTBA BBEIINTE BBEIINTE Beeaute | [[]]
napajuieNIbHOTO MPOSKTUPOBaHus1. M300paxeHne pasHbIX 3HAYCHHE 3HAYCHHE nary
¢buryp B mapayuieaIbHON MPOEKIHH | ]

28 | [[LlenTpanpHas IpoeKus. YTOJ C COHAIPABICHHBIMH BBEIINTE BBEIINTE Beeaute | [[]]
CTOpOHAMH. YTOJI MEKAY NPSIMBIMH || 3HAYCHHE 3HAYCHHE nary

29 | [[3amaum Ha TOKA3aTEIBCTBO U MCCIIEIOBAHNE, CBSI3aHHBIC C BBEIINTE BBEIINTE Beeaute | [[]]
pacnos0KeHHEM MPSIMBIX B POCTPaHCTBE] ] 3HaYCHHE 3HAYCHHE aary

30 | [[[ToHsTHS: MapaLIETBPHOCTH MPSMOH ¥ IJIOCKOCTH B BBEIIUTE BBEJIUTE Beeaute | [[]]
npoctpaHcTse. [Ipr3Hak mapamiebHOCTH IPSIMON 1 3HaYCHHE 3HaYCHHE nary
wiockocTu. CBOMCTBA MapaieIbHOCTH TPSMOU U
TIJIOCKOCTH ] |

31 | [[TeomeTpuieckne 3a1a4i Ha BEIYUCICHHUE U IOKA3aTEIBCTBO, BBEIINTE BBEIINTE Beeaute | [[]]
CBSI3aHHBIE C APAJUICITBHOCTBIO MPSIMBIX M TNIOCKOCTEH B 3HaYCHHE 3HAYEHHE nary
npocTpaHcTie]]

32 | [[[TocTpoeHHe cedeHus:, MPOXOIAIIETO Yepe3 JaHHYIO TPSMYIO BBE/IUTE BBEJ/IUTE Beequte | [[]]
Ha 4epTeke U NapajljIebHOrO Apyroy npsmoii. Pacuér 3Ha4YEHHE 3Ha4YCHHE naTy
OTHOIIEHUH] |

33 | [[[TapayienbHas MPOSKINS, TPUMEHEHUE JIUIS TOCTPOCHUS BBEJIUTE BBEJIUTE seeaute | [[]]




ceveHuil Kkyda u nmapautenenumnena. CBoricTBa 3HAYEHUE 3HAYEHUE Jary
napajuleJienunesia u Ipu3Msl| |

34 | [[[TapamnenbHble m1ockocTu. [Ipru3Haky mapanienbHOCTH BBEJIUTE BBEJIUTE Beeaute | [[]]
JIBYX IJIOCKOCTEH ] 3HAUYCHUE 3HA4YCHHE JaTy

35 | [[Teopema o mapamuieabHOCTH U €IUHCTBEHHOCTH IIOCKOCTH, BBEJIUTE BBEJIUTE sBeeaute | [[]]
MPOXOAAIICH Yepe3 TOUKY, He MPUHAIISKAITYIO TaHHON 3HAaYCHUE 3HAaYCHUE nary
TJIOCKOCTH U CJICICTBUS U3 HEE] |

36 | [[CroiicTBa mapauIeIbHbBIX INIOCKOCTEH: O MapauIeIbHOCTH BBE/INTE BBEIINTE Beeaute | [[]]
MPSIMBIX TIEpECeUeHus PU MEePeCceUeHH JIBYX MapaiiebHbIX 3HaYEHUE 3HaYCHUE naTy
MIJIOCKOCTEH TpeTheid]]

37 | [[CBoiicTBa mapamuienbHbIX TNIOCKOCTEH: 00 OTpe3kax BBEUTE BBEIUTE seeaure | [[]]
MapajuIeNIbHBIX MPSMBIX, 3aKITIOYEHHBIX MEXKITY 3HAYCHHE 3HAYCHHE nary
napajuIeNbHBIMU MJIOCKOCTSIMU; O MIEPECEUCHHUH MPSMOI ¢
JIBYMsI ITapaJIJIJIbHBIMU IJIOCKOCTIMH] |

38 | [[[ToBTopenue: Teopema [Tudaropa Ha mnockoctul]] BBEJIUTE BBEJIUTE sBeeaute | [[]]

3HAYCHHE 3HAYCHHE nary

39 | [[[ToBTOpEHUE: TPUTOHOMETPUS PSIMOYTOIHLHOTO BBEJIUTE BBEIIUTE Beeaute | [[]]
TpeyrojabHUKa]] 3HAYCHUE 3HAUCHUE JaTy

40 | [[CroiicTBa KyOa 1 IPSMOYTOJIBHOTO TIapajuienenuneaa] | BBEJIUTE BBEIIUTE Beeaute | [[]]

3Ha4YeHHe 3Ha4YeHHe JaTy

41 | [[BeruucneHue AIMH OTPE3KOB B KyOe U IPSIMOYTOJIbHOM BBEIUTE BBEIUTE Beeaute | [[]]
napauenenunese]] 3Ha4YeHHe 3Ha4YeHHe Jary

42 | [[ITepneHIUKYISIPHOCTD MPSIMOI 1 TuTOCKOCTH. [Tpr3HaK BBEIINTE BBEIINTE Beeaute | [[]]
NEePIEHAUKYIIPHOCTH NPSIMOM U TIIOCKOCTH ] | 3Ha4YeHHe 3Ha4YeHHe Jary

43 | [[ITepneHIUKYISIPHOCTD MPSIMOI 1 TUTOCKOCTH. [Tpr3HaK BBEIINTE BBEIINTE Beeaute | [[]]
NEePIEHAUKYIIPHOCTH MPSIMOM U MIIOCKOCTH ] 3Ha4YeHHe 3Ha4YeHHe Jary

44 | [[Teopema 0 CyIIECTBOBAHWH M €AMHCTBEHHOCTH IIPSIMOIA, BBEIINTE BBEIINTE Beeaute | [[]]
POXOAAIIEeH Yepe3 TOUKY IPOCTPaHCTBA U 3Ha4YeHHe 3Ha4YeHHe naTy
MEPIEeHIUKYJISIPHON K MIOCKOCTH ]

45 | [[TImockocTy U MepNeHAUKYIISIPHBIE UM TIPSIMbIC B BBEIUTE BBEJIUTE Beequte | [[]]
MHOTOTpaHHUKaX || 3HAYEHUE 3HAYEHUE Jaty

46 | [[ILtockoCTH M IEpIICHANKYIISPHBIE UM TIPSIMBIC B BBEIINTE BBEIINTE seeaute | [[]]
MHOTOTpaHHHUKaX ]| 3Ha4YeHHe 3Ha4YeHHe Jary




47 | [[TTepnenmukyisp 1 HakIoHHAs. [locTpoeHune BBE/INTE BBE/INTE seeaute | [[]]
NIEPIEHIUKYJIApa U3 TOYKH Ha NIPAMYIO] ] 3HA4YCHHE 3HA4YCHUE JaTy

48 | [[[Tepnienmukymnsap u HaknoHHas. [locTpoenue BBEIUTE BBEUTE seeaure | [[]]
NIEPIEHIUKYJIApa U3 TOYKH Ha IPAMYIO] ] 3HA4YCHHE 3HA4YCHUE JaTy

49 | [[Teopema o Tpéx mepneHANKYIIsApax (mpsmas 1 oopaTtHas)]] BBE/IUTE BBE/IUTE seeaure | [[]]
3HAUEHUE 3HAYEHUE nary

50 | [[Teopema o Tpéx nmepneHAUKYIsApax (Mpsmasi u oopatHasi)]| BBEJIUTE BBE/IUTE seeaure | [[]]
3HAYEHUE 3HAYEHUE nary

51 | [[Yroa Mexay CKpEeIMBAIOIIUMHUCS TPSIMBIMH | | BBEIUTE BBEUTE seeaure | [[]]
3HAUEHUE 3HAYEHUE nary

52 | [[TTouck neprneHauKyASIPHBIX MPSIMBIX C TTOMOIIBIO BBEJIUTE BBEJIUTE seeaute | [[]]
NIEPIEHIUKYJISIPHBIX IJIOCKOCTEH ]| 3HA4YCHHE 3HAQ4YCHHE JaTy

53 | [[OpToronansHO€ IPOEKTHPOBaHNKE ]| BBEIINTE BBEIINTE Beeaute | [[]]
3HAYCHUE 3HAUCHUE JaTy

54 | [[[TocTpocHme cevueHUld KyOa, TPU3MBI, IPABHILHOM BBEJIUTE BBEIIUTE Beeaute | [[]]
MIUPAMHJIBI C TOMOIILI0 OPTOTOHAILHOM MPOEKIHH] | 3HAYCHUE 3HAUCHUE JaTy

55 | [[[TocTpoeHme ceveHuii Kyda, MpU3MBbI, TPABHILHOM BBEIIUTE BBEIIUTE Beeaute | [[]]
MIUPAMHJIBI C TOMOIILI0 OPTOTOHAILHOM MPOEKIHH] | 3HAYCHUE 3HAUCHUE JaTy

56 | [[CummeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO TUIOCKOCTH. BBEIINTE BBEIINTE Beeaute | [[]]
ITnockocTu cUMMETpUi B MHOTOTrpaHHUKaX ] 3Ha4YeHHe 3Ha4YeHHe Jary

57 | [[{Ipu3Hak nepneHuKyISIPHOCTH MPSIMON U TUNIOCKOCTH Kak BBEJIUTE BBEJIUTE Beeaute | [[]]
CJIEICTBUE CUMMETpUH]] 3Ha4YeHHe 3Ha4YeHHe Jary

58 | [[IIpaBuiibHBIE MHOTOTPAaHHHUKH. PacuéT pacCTOSHHIA OT TOYKH BBEIINTE BBEIINTE Beeaute | [[]]
JI0 IIJIOCKOCTH ] | 3Ha4YeHHe 3Ha4YeHHe Jary

59 | [[IIpaBuyibHBIE MHOTOIpaHHUKH. PacuéT paccTOsIHUNA OT TOUKH BBEIUTE BBEJIUTE Beequte | [[]]
JIO TTOCKOCTH || 3HAYCHUE 3HAYCHUE JaTy

60 | [[CrocoOsl omycTUTh NEPHEHIUKYISPBI: CHMMETPUS, CIIBUT BBEIUTE BBEJIUTE Beequte | [[]]
TOYKH T10 MapaJuIeIbHON MPSIMOit || 3HAYEHUE 3HAYEHUE Jlaty

61 | [[CaBur no HemapasIeNbHON MPSIMOil, N3MEHEHHE BBEIUTE BBEJIUTE Beequte | [[]]
paccTosiHU || 3HAYCHHUE 3HAYCHHUE Jaty

62 | [[KonTposbHas paboTa "B3aumMHOe pacnonoxeHue NpsmMbIX U 1 BBEJIUTE Beequte | [[]]
TIJIOCKOCTEH B IpocTpaHcTBe'|] 3HAYCHHE aTy

63 | [[IIoBTOpeHue: yroa Mex,1y NpsIMbIMH Ha IJIOCKOCTH, BBEJINTE BBEJINTE Beequte | [[]]




TPUTOHOMETPHS B POU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa 3HaYEHUE 3HaYEHUE naTy
KOCHHYCOB] |

64 | [[[ToBTOpeHHE: Yyroa MEeXIy CKPEIIUBAIOIIUMUCS MIPSIMBIMU B BBEJIUTE BBEJIUTE Beeaute | [[]]
pocTpaHcTie]] 3HAUYCHUE 3HA4YCHHE JaTy

65 | [[['eomeTpuueckue METOIbI BEIYUCICHHS YTIIa MEXTY BBEJIUTE BBEJIUTE sBeeaute | [[]]
MPSIMBIMU B MHOTOTpaHHUKAX || 3HAYEHUE 3HAYEHUE Jary

66 | [[AByrpanHsIiii yroja. CBOWCTBO JUHEHHBIX YIIIOB BBEIUTE BBEUTE seeaure | [[]]
JBYTPaHHOTrO yrial| 3HAYEHUE 3HAYEHUE JaTy

67 | [[[TepnenaukynsipHbie TUIOCKOCTH. CBOMCTBA B3aMMHO BBEIUTE BBEUTE seeaure | [[]]
NIEPIEHIUKYJIIPHBIX TUIOCKOCTEN | 3HA4YCHHE 3HA4YCHUE JaTy

68 | [[[Ipu3Hak nepneHIuKyISIPHOCTH IJIOCKOCTEH; TeopeMa o BBEJIUTE BBEJIUTE seeaute | [[]]
IIPSIMOM ITEpEeCEUYEHMSI IBYX IIJIOCKOCTEN MepHEeHANKYIISIPHBIX 3HaYEHUE 3HaYEHUe naTy
TPEThEHl MIIOCKOCTH ]

69 | [[[IpsmoyronbHBIN Napaienenunes; Kyo; nusMepeHus, BBEJIUTE BBEJIUTE seeaute | [[]]
CBOMCTBA NPSIMOYTOJILHOTO Napajuienenuneaal| 3HaYEHUE 3HAYEHUE JaTy

70 | [[Teopema o auaroHaau OpsSMOYTOJLHOTO Mapajlieienurnena 1 BBEJIUTE BBEJIUTE sBeeaute | [[]]
cieacTBue u3 Heé]| 3HAYCHUE 3HAYCHUE aTy

71 | [[CtepeomeTpHruecKre U MPUKIAIHBIC 3a/Ia4H, CBI3aHHBIE CO BBEJIUTE BBEJIUTE seeaute | [[]]
B3alMHBIM PACIIOJIOKEHUEM MPSIMBIX U IJIOCKOCTH || 3HaYEHUE 3HAYEHUE JaTy

72 | [[IToBTOpEeHHE: CKpEUIUBAIOLIUECS MTPSIMbIE, Tapajlyie/IbHbIE BBEJIUTE BBEJIUTE Beequre | [[]]
IJIOCKOCTH B CTAaHJAPTHBIX MHOTOTpaHHUKaX | | 3HaYEHUE 3HaYEHUe naTy

73 | [[TTapa mapayiieapHbIX MIIOCKOCTEH Ha CKPEIIUBAIOIINXCS BBEJIUTE BBEJIUTE Beequte | [[]]
MPSIMBIX, PACCTOSIHUE MEX]Ty CKPEIIMBAIOIIMMHUCS NMPSMBIMH B 3HaYEHUE 3HaYEHUe naTy
MPOCTHIX CUTYyalUsIX]]

74 | [[PaccTostHME OT TOUKH /10 TNIOCKOCTH, PACCTOSIHUE OT MPSIMOM BBEJIUTE BBEJIUTE Beeaute | [[]]
JI0 IIJIOCKOCTH ] | 3HAYEHUE 3HAUEHUE JaTy

75 | [[Beruucienue pacCTOSSHUNA MEXKIY CKPEIIUBAIOIITUMUCS BBEIUTE BBEIUTE Beeaute | [[]]
IIPSIMBIMU C TIOMOIIBIO NEPIEHAUKYIISIPHOMN TNIOCKOCTH] | 3HAYEHUE 3HAYEHUE JaTy

76 | [[TpéxrpanHblii yroi, HEPaBEHCTBA AJIs TPEXTPAHHBIX YIIIOB. BBEJIUTE BBEJIUTE Beequte | [[]]
Teopema IIudaropa, TeopemMbl KOCHHYCOB U CHHYCOB TSI 3HaYEHUE 3HauYEHUE naTy
TPEXTPAHHOTO yrial]

77 | [[DnemenTsI cheprueckoi TeOMETpUN: T€0Ae3nUeCKIe TUHUI BBEJINTE BBEJINTE Beeaute | [[]]
Ha 3emiie]] 3HAUYCHUE 3HAUYCHUE Jary




78 | [[KouTponbHas paboTa "Yriiel u paccrosaus"]] 1 BBE/INTE seeaute | [[]]
3HAYEHUE JaTy

79 | [[Cuctemaru3anus 3HaHUK "MHOTOTpaHHUK U €T0 BBEIUTE BBEUTE seeaure | [[]]
3J1eMEHTHI" ]| 3HAUYCHUE 3HAUYCHHUE Jary

80 | [[[Tupamuna. Buasr nmupamun. [IpaBunbpHas nupamuaal| BBEUTE BBEUTE seeaure | [[]]
3HAYEHUE 3HAYEHUE JaTy

81 | [[IIpu3ma. [Ipsimast u HakJIOHHAs TPU3MBL. [IpaBuIbHAs BBEIUTE BBEUTE seeaure | [[]]
npusmal| 3HAYEHUE 3HAYEHUE Jary

82 | [[IIpssmoit mapasienenure 1, IpsIMOyTroJbHbBIN BBEIUTE BBEUTE seeaure | [[]]
napajuienenunesn, Kyo|] 3HAYCHUE 3HAUYCHHE JaTy

83 | [[Beimykubie MHOTOTpanHuKH. Teopema Ditnepal| BBEIUTE BBEJUTE seeaute | [[]]
3HaYEHUE 3HAYEHUE JaTy

84 | [[Beimykieie MHOTOTpaHHHUKH. Teopema Ditnepa. [IpaBuiibHbIe BBEJIUTE BBEJIUTE Beeaute | [[]]
Y TIOJTyNIPaBUJIbHBIE MHOTOTPAHHUKH ] | 3HAYCHUE 3HAUCHUE JaTy

85 | [[KouTponbHas padorta "MuororpaHHuku"]] 1 BBEIIUTE Beeaute | [[]]
3HAUCHUE JaTy

86 | [[[TonsTHE BeKTOpa HA IJIOCKOCTH M B IPOCTPAHCTBE] | BBEIIUTE BBEIIUTE Beeaute | [[]]
3HAYCHUE 3HAUCHUE JaTy

87 | [[Cymma BekTOpOB]] BBEIINTE BBEIINTE Beeaute | [[]]
3HAUYEHHE 3HAUYEHHE JaTy

88 | [[Pa3HOCTB BeKTOpPOB]] BBEIINTE BBEIINTE Beeaute | [[]]
3HAUYEHHE 3HAUYEHHE naTy

89 | [[[TpaBuio napamrenenwumena]] BBEJIUTE BBEJIUTE Beeaute | [[]]
3HAUYEHHE 3HAUYEHHE JaTy

90 | [[YMHOXeHHE BEKTOpa Ha YUCIO]] BBEIUTE BBEIUTE seeaute | [[]]
3HaYEHUE 3HaYEHUE JaTy

91 | [[Pa3noxxeHue BekTOpa 1o 0a3ucy TpEX BEKTOPOB, HE BBE/IUTE BBE/IUTE seeaute | [[]]
JIe)KAIUX B OJTHOM TIJIOCKOCTH] | 3HA4YCHUE 3HAYCHUE aTy

92 | [[CxansipHOe mpousBeacHwHE] | BBEIUTE BBEIUTE Beeaute | [[]]
3HaYEHUE 3HaYEHUE JaTy

93 | [[Beruncnenue yria Mexay BEKTOpaMU B IPOCTPAHCTBE] ] BBE/IUTE BBE/IUTE Beeaute | [[]]
3HaYEHUE 3HaYEHUE JaTy

94 | [[TIpocreiimue 3a1a4un ¢ BeKTOpamu| | BBEJUTE BBEJUTE Beeaute | [[]]




3HaYEHUE 3HauYEHUE JaTy
95 | [[IIpocreiimue 3amaun ¢ BEKTOpaMu| | 1 BBE/INTE BBE/INTE Beeaute | [[]]
3HaYCHUE 3HAYCHUE JaTy
96 | [[IIpocreiimue 3anaun ¢ BEKTOpaMu| ] 1 BBEIINTE BBEJIUTE Beeaute | [[]]
3HaYCHUE 3HAYCHUE JaTy
97 | [[IIpocreiimue 3anaun ¢ BEKTOpaMu| | 1 BBE/INTE BBE/INTE Beeaute | [[]]
3HaYCHUE 3HaYCHUE JaTy
98 | [[O6oOmEeH e U cucTeMaTr3alisl 3HAaHHH | | 1 BBCJIUTE BBC/IUTE Beeaute | [[]]
3HaYCHUE 3HAYCHUE JaTy
99 | [[O6oOmEeH e U cucTeMaTH3allisl 3HAHHH | | 1 BBCJIUTE BBCJ/IUTE Beeaute | [[]]
3HAYCHUE 3HAUCHUE JaTy
100 | [[MroroBast koHTpOIbHast pabora]] 1 1 BBE/IUTE seeaure | [[]]
3HAYCHHE nary
101 | [[MroroBas koHTpoibHast pabora]] 1 1 BBE/IUTE seeaure | [[]]
3HAYCHHE nary
102 | [[O600menre u cucTeMaTu3alus 3HaHui || 1 BBE/IUTE BBCJIUTE seeaure | [[]]
3HAYCHHE 3HAYCHHE nary
Jl06aBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 | 6 0
11 KJIACC
Ne Tema ypoka KonnuecTBo yacos Hara ONEKTPOHHBIE
m/m Bcero | Kontponbhubie | Ilpaktnueckue | H3ydeHUs uudpoBbie
paboThI paboThI o0Opa3oBaTenbHbIC
pecypcsl
1 [[TToBTOpeHne Tembl "KoopauHaThl BEKTOpa Ha MIOCKOCTHU U B 1 BBEIUTE BBEJIUTE seemure | [[]]
npoctpancTse']] 3HAYCHUE 3HAYCHHE aTy
2 [[IToBTOpeHne Temsl "CkanspHOE IPOU3BEIEHUE BEKTOPOB" || 1 BBEJIUTE BBEJIUTE Beenute | [[]]
3HAYCHHE 3HAYCHUE nary
3 [[TToBTOpeHME TeMbl "BrIuuciieHre yriia Mex, 1y BEKTOpaMH B 1 BBE/IUTE BBEJIUTE Beenute | [[]]
npoctpancTae']] 3HaYEHUE 3HaYeHHE JaTy
4 [[IToBTOpeHME TeMbl "YpaBHEHHE NPSIMOI, TPOXOAIIEH Yepe3 1 BBEJINTE BBEJINTE Beequte | [[]]




JBe TOUKH'"|] 3HAYCHHUE 3Ha4YcHUE Jary

5 [[YpaBHEHHE TIIOCKOCTH, HOPMaJib, YpaBHEHHE IIOCKOCTH B BBE/INTE BBEJIUTE Beeaute | [[]]
oTpe3Kax|] 3HAYEHUE 3HA4YECHUE Jary

6 [[YpaBHEHHE TIOCKOCTH, HOPMaJib, YpaBHEHHE IIOCKOCTH B BBEIINTE BBEJINTE Beeaute | [[]]
oTpe3Kax]] 3HAYEHUE 3HA4YECHUE Jary

7 [[BekTopHOE mpou3BeacHuE] | BBEJIUTE BBEJIUTE Beaute | [[]]
3HAYCHHE 3HAYCHUE Jary

8 [[JIuneiinble HepaBEHCTBA, JIMHEHHOE MPOrpaMMHUpOBaHue] ] BBEIINTE BBEJINTE Beeaute | [[]]
3HAYCHHE 3HAYCHUE Jary

9 [[JIuneiinble HepaBEHCTBA, JIMHEHHOE MPOrpaMMHUpOBaHue] ] BBE/INTE BBEJIUTE Beeaute | [[]]
3HAYCHHE 3HAYCHUE nary

10 | [[AHanuTHYEeCKHE METO/IbI pacuéTa yriia MeX,y IpSMbIMU B BBC/IUTE BBEIIUTE Beeaute | [[]]
MHOTOTpaHHUKaX || 3HAYEHUE 3HAYEHUE Jaty

11 | [[AHanuTHYEeCKHEe METOIbI pacuéTa yria MeX.y IIOCKOCTIMHU BBC/IUTE BBE/IUTE Beeaute | [[]]
B MHOTOTpaHHUKaXx] | 3HAYEHUE 3HAYEHUE Jlaty

12 | [[®opmyna pacCTOSIHUS OT TOYKH JIO IJIOCKOCTH B BBC/IUTE BBEIIUTE Beeaute | [[]]
KoOpauHaTax|| 3HAUYCHHUE 3HAYCHHUE Jaty

13 | [[HaxoxaeHue pacCTOSHUI OT TOYKHU J0 TNIOCKOCTH B KyOe] | BBEUTE BBEIUTE seeaure | [[]]
3HAYCHHE 3HAYCHHE nary

14 | [[HaxoxIeHue pacCTOSHUI OT TOYKH JI0 TUIOCKOCTH B BBE/IUTE BBE/IUTE Beemute | [[]]
MpaBUIIbHON nTupamuie]| 3HAYEHUE 3HAYEHUE Jlaty

15 | [[KoHTponbHas paboTa "AHamuTuyeckas reomeTpus'|] 1 BBE/IUTE seeaute | [[]]
3HAYCHHE nary

16 | [[CedeHuss MHOTOTPaHHUKOB: CTaHJAaPTHBIE MHOTOTPaHHUKH ] | BBEIINTE BBEIINTE Beenute | [[]]
3HAYCHHE 3HAYCHHE aary

17 | [[CedeHust MHOTOTPaHHUKOB: METO/T CIIE/IOB] | BBEIINTE BBEIINTE Beequte | [[]]
3HAYCHHE 3HAYCHHE aary

18 | [[Cedenust MHOTOTPaHHUKOB: CTaHIAPTHBIE TUIOCKOCTH, BBEIINTE BBEIINTE Beenute | [[]]
nepecedeHusl MPSIMBIX U TIOCKOCTEH | | 3HAYCHHE 3HAYCHHE aary

19 | [[ITapamiensHBIE IPSMBIE H TUIOCKOCTH: TTApaJlIeTIbHBIE BBEIINTE BBEIINTE Beeaute | [[]]
ceyeHus || 3HAYCHHE 3HAYCHHE aary

20 | [[TapammenbHBIC TPSIMBIC H TIOCKOCTH: PacYET OTHOIICHHH] | BBEJIUTE BBEJIUTE seeaute | [[]]
3HAYCHHE 3HAYCHHE aary




21 | [[[TapaniaenbHbIe TPAMBIC U MFIOCKOCTH: YTl MEXKITY BBE/INTE BBE/INTE seeaute | [[]]
CKPENIMBAIOIIUMHUCS NPSIMBbIMHA] | 3HAYEHUE 3HAYEHUE Jary

22 | [[[TepnieHAMKYISIPHBIC IPSIMBIC U TUIOCKOCTH: CTaHIapPTHBIC BBC/IUTE BBCIIUTE seeaute | [[]]
naphl MEPIEeHANKYIISIPHBIX MJIOCKOCTEH M MPSIMBIX, CHMMETPUHU 3HAYCHUE 3HAYCHHE nary
MHOTOT'PAHHUKOB] |

23 | [[[TepneHauKyasipHbIE MIPSIMbIE U TUIOCKOCTH: TEOPEMA O TPEX BBEIINTE BBEJINTE Beeaute | [[]]
nepreHInKyIsIpax|] 3HAYCHHE 3HAYCHUE Jary

24 | [[IleprieHANKYISPHBIE MPSMBIC U TIIOCKOCTHU: BBEIYUCIICHUS BBEJIUTE BBEJIUTE Beaute | [[]]
JUTMH B MHOTOTpaHHUKaX ] 3HAYCHHE 3HAYCHUE Jary

25 | [[IToBTOpEHUE: TUIOIIAI MHOTOYTOTBHIUKOB, POPMYITBI st BBEJIUTE BBEJIUTE Beeaute | [[]]
IO, COOOpaXKeHus 1o 100us| ] 3HAYCHHE 3HAYCHUE nary

26 | [[IToBTOpEHUE: TUIOIIAIA MHOTOYTOJIBHIUKOB, (POPMYITBI ISt BBEJIUTE BBEJIUTE Beeaute | [[]]
IO, COOOpaXKeHHs 1o 100us || 3HAYCHHE 3HAYCHUE Jary

27 | [[[ToBTOpeHHME: TUIOIIAH MHOTOYTOJILHUKOB, (hOPMYJIBI IS BBC/IUTE BBEIIUTE sBeeaute | [[]]
Ioniaiel, cooopaxeHust moaoous|| 3HAYCHUE 3HAYCHUE aTy

28 | [[[1nomaau ceueHNit MHOTOTPaHHUKOB: TIOIIA TH BBC/IUTE BBC/IUTE sBeeaute | [[]]
MOBEPXHOCTEH, pa3pe3aHus Ha 4aCTH, COOOPaKCHUS 3HAYCHHE 3HAYCHHE nary
noao6us| |

29 | [[[Tnomaau ceueHUit MHOTOTPaHHUKOB: IJIOIIA TN BBEIINTE BBEIINTE Beeaute | [[]]
MOBEPXHOCTEH, pa3pe3aHusi Ha 4YacTH, COOOpaKEHUS 3HAYCHHE 3Ha4YCHUE nary
noao0us| |

30 | [[KontponbHas pabdora "[loBTOpeHNe: MHOTOTPaHHUKH, 1 BBEJIUTE seemure | [[]]
CEYCHHS] MHOTOTPaHHUKOB"]] 3HAaYCHHUE Jlaty

31 | [[O0BEM Tena. OOBEM MPSAMOYTOIBHOTO Mapaenenunena)| BBEIUTE BBEIUTE seeaute | [[]]

3HAYCHHE 3HAYCHHE nary

32 [[3amaun 06 ynBoeHuu Ky0a, 0 KBaapaType Ky0a; 0 TPUCEKIIUU BBEIIUTE BBEIUTE seeaure | [[]]
yria]] 3HA4YCHUE 3HAYCHUE aTy

33 | [[CrepeomeTpuyeckue 3a1auu, CBSI3aHHbIC C 00bEMOM BBE/IUTE BBE/IUTE seeaute | [[]]
psSIMOYTOJIBHOTO Mapajuienenunesa)] 3HAYCHHE 3HAYCHHE nary

34 | [[ITpuknagHble 33729, CBI3aHHBIC C BEIYMCICHHEM 00bEMa BBEJIUTE BBEJIUTE seeaute | [[]]
PSIMOYTOJIBHOTO Mapajuiesienumnenal | 3HAYCHHE 3HAYCHUE nary

35 | [[O6BEM mipsiMoit TpU3MBI| ] BBEIINTE BBEIINTE Beeaute | [[]]

3HAYCHHE 3HAYCHUE Jaty




36 | [[CrepeoMeTpuyeckre 3aauu, CBI3aHHBIE C BBIYUCICHUEM BBE/INTE BBE/INTE seeaute | [[]]
00BEMOB MPSMOIA IPU3MBI] | 3HAYEHUE 3HAYEHUE Jary

37 | [[[TpuknamHbie 3a7a49u, CBSI3aHHBIE C 00BEMOM IIPSIMOA BBC/IUTE BBCIIUTE seeaute | [[]]
MIPU3MBI| | 3HAYEHUE 3HAYEHUE Jary

38 | [[Beruucnenune 006EMOB Tell ¢ MOMOIIBIO OMPEAEIEHHOTO BBE/IUTE BBE/INTE seeaute | [[]]
unTerpana. O6bEM HAKJIOHHON MPU3MBI || 3HAYEHUE 3HAYEHUE Jary

39 | [[Beruucnenue 006EMOB TeIl ¢ MOMOIIIBIO OMPEAEIEHHOTO BBE/IUTE BBE/IUTE seeaute | [[]]
unTerpana. O6péM nupaMuisi|| 3HAYEHUE 3HAYEHUE Jlary

40 | [[@opmyina 0ObéMa mrpamuabl. OTHOIIEHHE 00BEMOB BBE/IUTE BBE/INTE seeaute | [[]]
UpPaMHJT C OOIIHUM yriaoM] | 3HAYEHUE 3HAYEHUE Jary

41 | [[®opmyia o0béMa npamuibl. OTHOIIEHUE 00bEMOB BBC/IUTE BBEIIUTE sBeeaute | [[]]
UpaMu/] ¢ OOITUM yriiom]| 3HAYEHUE 3HAYEHUE Jaty

42 | [[CtepeomeTpHueCcKHe 3a/1a4H, CBSI3aHHBIE C 00bEMaMuU BBEIINTE BBEIINTE Beeaute | [[]]
HAKJIOHHOMW MPU3MBI| | 3HAYCHHE 3HAYCHUE nary

43 | [[CtepeomeTpruecKue 3a/1a4H, CBSI3aHHBIE C 00BEMaMuU BBEIINTE BBEIINTE Beeaute | [[]]
nupamMuibl] | 3HAYCHHE 3HAYCHUE nary

44 | [[ITpuxiagasie 3agaun 1Mo TeMe "OO0BEMBI Ten", CBI3aHHBIC C BBEIIUTE BBEJIUTE Beeaute | [[]]
00bEMOM HAKJIOHHOW TIPU3MBI| | 3HAYCHHE 3HAYCHUE nary

45 | [[ITpuxiagasie 3agaun 1Mo TeMe "OOBEMBI Ten'", CBI3aHHEIC C BBEIUTE BBEIUTE Beeaute | [[]]
00BEMOM MTUPaMUJIb || 3HAYCHHE 3HAYCHUE Jary

46 | [[[Tpumenenne 00BEMOB. BeIuncieHwe paccTosHUS 10 BBEIIUTE BBEIIUTE Beeaute | [[]]
TJIOCKOCTH || 3HAYCHHE 3HAYCHUE Jary

47 | [[KontponbHas padota "O0bEéM MHOTOrpaHHHKA"]] 1 BBEIIUTE Beeaute | [[]]
3HAYCHUE Jary

48 | [[{nnmmaapudeckas TOBEPXHOCTh, 00pa3yomIHe BBE/IUTE BBE/IUTE seeaute | [[]]
AJTUHIPUYECKON MOBEPXHOCTH] | 3HAYEHUE 3HAYEHUE Jlaty

49 | [[Humusap. [psmoi kpyrooi mumuaap. [Tnomaas BBEIIUTE BBEIIUTE seeaure | [[]]
MMOBEPXHOCTU MUIUHAPA]] 3HAYEHUE 3HAYEHUE Jlaty

50 | [[KoHuueckasi MOBEpXHOCTb, 00Opa3yrOIINe KOHUYECKON BBC/IUTE BBE/IUTE Beaute | [[]]
noBepxHocTu. Konyc]] 3HAYEHUE 3HAYEHUE Jaty

51 | [[CeueHue KOHYyCa TUIOCKOCTBIO, MApPaLICIBHOM MJIOCKOCTH BBE/IUTE BBE/IUTE Beeaute | [[]]
OCHOBaHHS || 3HAYCHHUE 3HAaYCHHUE Jaty

52 | [[Yceuénnslii konyc. M300pakeHrne KOHYCOB U YCEUEHHBIX BBEJIUTE BBEJIUTE Beeaute | [[]]




KOHYCOB] | 3HAYEHUE 3HAYECHUE Jary
53 | [[[Tnomaas 60KOBOM MOBEPXHOCTHU H MOJTHOW TOBEPXHOCTH BBE/INTE BBEJIUTE Beeaute | [[]]
KoHyca]] 3HAYEHUE 3HAYCHUE Jary
54 | [[ITnomaas 6OKOBOM MOBEPXHOCTHU M MOJTHOW TOBEPXHOCTH BBEIINTE BBEJINTE Beeaute | [[]]
KoHyca]] 3HAYEHUE 3HA4YECHUE Jary
55 | [[CrepeomeTrpuyeckue 3ajauu Ha JOKA3aTEIbCTBO U BBE/INTE BBEJIUTE Beeaute | [[]]
BBIYHCIICHUE, IOCTPOSHUEM CEUEHHH IIMIMHPA, KOHYyca]] 3HAUYCHHE 3HAYCHHE aary
56 | [[CrepeomeTrpuyeckue 3ajaui Ha JOKA3aTEIbCTBO U BBEIINTE BBEJINTE Beeaute | [[]]
BBIYHCIICHUE, IOCTPOSHUEM CEUYEHHH IIMIMHPA, KOHYyca]] 3HAUCHHE 3HAYEHHE nary
57 | [[IIpuknagHble 3aa49u, CBI3aHHBIC C IIWIHHIPOM | | BBEJIUTE BBEJIUTE Beaute | [[]]
3HAYCHHE 3HAYEHHE aary
58 | [[[IpuknagHble 3a1a4un, CBSI3aHHBIC C LMITUHIPOM ] BBE/IUTE BBE/IUTE Beemure | [[]]
3HAYCHHE 3HAYCHHE nary
59 | [[Cdepa u map]] BBC/IUTE BBE/IUTE seeaure | [[]]
3HAYCHHE 3HAYCHHE nary
60 | [[[Iepeceuenue chepsl u mapa ¢ miockocThio. Kacanue mapa BBE/IUTE BBE/IUTE Beemure | [[]]
1 cepsl TIIOCKOCTHIO. Bun 1 n306pakenue mapal] 3HaYEHUE 3HAYCHHE JaTy
61 | [[[Iepeceuyenue cdepsl u mapa ¢ miIockocTbio. Kacanue mapa BBE/IUTE BBE/IUTE Beemure | [[]]
1 cepsl IIOCKOCTHIO. Bun 1 n306paxenue mapal] 3HaYEHUE 3HAYEHHE JaTy
62 | [[YpaBHenue chepsl. [Inomans chepsl u e€ yacreii]] BBE/IUTE BBE/IUTE Beemute | [[]]
3HAYCHHE 3HAYCHHE nary
63 | [[Cummerpus chepsl u mapal| BBE/IUTE BBE/IUTE seeaute | [[]]
3HAYCHHE 3HAYCHHE nary
64 | [[CrepeomeTpuyeckue 3aJaui Ha JOKA3aTEIbCTBO H BBEIINTE BBEIINTE Beenute | [[]]
BBIYHCIICHUE, CBSI3aHHBIE CO c(hepoil U MapoM, MOCTPOCHUEM 3HaYCHHE 3HAYEHHE nary
HUX CEYCHHH TUIOCKOCTHIO| ]
65 | [[Crepeomerprueckue 3a/1a4u HA JTOKA3aTEIbCTBO U BBE/IUTE BBE/IUTE seemure | [[]]
BBIYKCJICHUE, CBSI3aHHBIC CO c(hepoii U MapoM, MOCTPOCHUEM 3HAYCHHE 3HAYCHHE nary
HX CEYEHUM TIOCKOCTHIO] ]
66 | [[[IpuknamHbIe 3a1a49M, CBA3aHHBIEC CO Cepoii U mapom]| BBEIINTE BBEIINTE Beeaute | [[]]
3HAYCHHE 3HAYCHHE aary
67 | [[[ToBTOpeHHE: OKPYKHOCTH Ha IIIOCKOCTH, BBIYHACIICHUS B BBEIINTE BBEIINTE Beeaute | [[]]
OKPYKHOCTH, CTaHIAPTHBIE MTO100us || 3HAYCHHE 3HAYCHHE aary




68 | [[Pa3auuHble KOMOMHALIMY TEJ BPAIICHHS U BBEJIUTE BBEJIUTE seeaute | [[]]
MHOT'OTPaHHUKOB] | 3HAYEHUE 3HAYEHUE Jary
69 | [[3amauu mo Teme "Tena u moBepXxHOCTH BparieHus"]] BBE/IUTE BBE/IUTE seeaute | [[]]
3HAYCHHE 3HAYCHHE nary
70 | [[3amauu mo Teme "Tena u moBepXxHOCTH BparieHus"]] BBE/IUTE BBE/INTE seeaute | [[]]
3HAYCHHE 3HAYCHHE nary
71 | [[KoutposabHas pabora "Tena u moBepxHOCTH BparieHus"]] 1 BBE/IUTE seeaute | [[]]
3HAYCHHE nary
72 | [[O6bém nunuaapa. Teopema 06 00bEME IPSIMOTro MUIHHAPA] ] BBE/IUTE BBE/INTE seeaute | [[]]
3HAYCHHE 3HAYCHHE nary
73 | [[Beruucnenue 00bEMOB TEJI C MOMOIIBIO OMPEACIEHHOTO BBEJIUTE BBEJIUTE sBeeaute | [[]]
unrerpasia. O6sEmM Konycal] 3HAYCHUE 3HAYCHHE aTy
74 | [[TLmomany OOKOBOM M TIOJTHOM MOBEPXHOCTH KOHYCA] ] BBEIIUTE BBEJIUTE Beeaute | [[]]
3HAYCHHE 3HAYCHHE Jary
75 | [[CTepeomeTpuyeckue 3aauu, CBI3aHHBIE C BHIYUCICHUEM BBEIINTE BBEIINTE Beeaute | [[]]
00BEMOB IMJIMH/PA, KOHYCa]] 3HAYCHHE 3HAYCHHE 1ary
76 | [[ITpuknagabie 3aqaun 1o Teme "OO0BEMBI U IUTOIA TN BBEIIUTE BBEJIUTE Beeaute | [[]]
MoBepxHocTel Ten" ]| 3HAYEHUE 3HA4YCHUE JaTy
77 | [[O6BEM mapa u mapoBoro cekropa. Teopema 06 00béMe BBEJIUTE BBEJIUTE Beeaute | [[]]
mapa. [Inomane cepsl. CrepeoMeTprueckre 3a1a4u, 3HaYCHHE 3HA4YCHUE nary
CBSI3aHHBIC C BBIYHCICHUEM 00BEMOB I11apa, IAPOBOTO
CETMEHTA M IIapOBOro ceKTopal]
78 | [[[Tpuknaxueie 3agauu o TeMe "OO0BEMBI TeN", CBA3aHHBIE C BBEIINTE BBEIINTE Beenute | [[]]
00BEMOM mapa u miomazbio chepbl. COOTHOMICHUS MEXKITY 3HAYCHHE 3Ha4YCHUE nary
TJIOIIA ISIMU TTIOBEPXHOCTEH U 00bEMaMu OT0OHBIX Te| |
79 | [[[TomoGubIe Tena B mpocTpaHcTBe. i3meHeHne o0béMa mpu BBE/IUTE BBE/IUTE seemure | [[]]
noj00uu. CTepeoMeTprUecKre 3a/1a4u, CBI3aHHbBIC C 3HAYCHHE 3HAYCHHE nary
BBIYHCIIEHUEM 00BbEMOB TeJl M TUIONIA e TOBEPXHOCTEH ]|
80 | [[KonTpombHas padora "Ilnomanu moBepXHOCTH U 0OBEMBI 1 BBEIINTE Beeaute | [[]]
Kpyribix Ten'"]] 3HAYCHUE JaTy
81 | [[dBwxkenus mpoctpancTBa. OToOpakeHus. J{BIKeHHS U BBC/IUTE BBE/IUTE Beenute | [[]]
paBeHCcTBO (puryp. OOume cBolCcTBa ABMKEHUH ] | 3HA4YCHHE 3HA4YCHHE JaTy
82 | [[Buapl nBrXeHMI: TapaJJICITbHBIN MIEPEHOC, IEHTPAJIbHAS BBE/INTE BBEJ/IUTE Beequte | [[]]




CUMMETpHUS, 3epKabHasi CHMMETpPHUSI, TOBOPOT BOKPYT 3HaYEHUE 3HaYCHHE naTy
npsiMoit ||

83 | [[TIpeo6pa3zoBanus momobus. [Ipsmast u cdepa Ditnepal] BBE/IUTE BBE/IUTE seeaute | [[]]

3HAYEHUE 3HAYECHUE JaTy

84 | [[TeomeTpHuecKHe 3aaun Ha IPUMEHCHHE IBHKEHUS| | BBE/IUTE BBE/INTE seeaute | [[]]

3HAUEHUE 3HAYECHUE JaTy

85 | [[KoutponbHas pabota "BexTopsl B pocTtpancTBe']] 1 BBE/IUTE seeaute | [[]]

3HAYECHUE nary

86 | [[O6o6maroiee moBTopenue 11 MOHATHI 1 METOZOB Kypca BBE/IUTE BBE/INTE seeaute | [[]]
reomerpun 10—-11 knaccoB, cucremaru3anus 3HaHUM: 3Ha4YCHHE 3HA4YCHUE naTy
"[TapajsienbHOCTh NPSIMBIX M TJIOCKOCTEN B MpocTpaHcTBe' ||

87 | [[O6obmaromee moBTopenue 11 moHATHI 1 METOIOB Kypca BBEIINTE BBEIINTE Beeaute | [[]]
reomerpuun 10—11 knaccos, cucremMarusanus 3HaHUM: 3HaUYEHUE 3HA4YEHHE naTy
"BexTops! B mpocTpaHcTee']]

88 | [[Ob6obmaromee moBTOopenue 11 moHATHI 1 METOIOB Kypca BBEIINTE BBEIINTE Beeaute | [[]]
reomerpuun 10—11 knaccos, cucremMarusanus 3HaHUM: 3HaUYEHUE 3HA4YEHHE naTy
"BexTops! B mpocTpancTee']]

89 | [[O6obmaroiee moBTopeHue 11 moHsATHI 1 METOIOB Kypca BBEUTE BBEIUTE seeaure | [[]]
reomerpun 10—-11 knaccos, cucremaruzanuus 3HaHui: "O0beM 3Ha4YCHHE 3HA4YCHHE naTy
MHOTorpaHHuka'|]

90 | [[Ob6obmaromee moBTOpeHue 11 MOHATHIT 1 METOZOB Kypca BBEIINTE BBEIINTE Beenute | [[]]
reometpun 1011 kiaccoB, cucremarusanus 3Hanuii: "O6beM 3Ha4YCHUE 3HauYCHUE Jary
MHOTOrpaHHuKa'"|]

91 | [[O6obmaromiee moBTopeHue 11 MoHATHI 1 METOIOB Kypca BBEIUTE BBEIUTE seeaute | [[]]
reomerpun 10—-11 kaccoB, cucremMaru3anus 3HAaHUM: 3HAYECHUE 3Ha4YeHUE Jary
"[Tnomaayn NoBepXHOCTU U 00BEMBI KPYTIIbIX Ten"]]

92 | [[Ob6obmaromee moBTOpeHue 11 moHATHIT 1 METOZOB Kypca BBEIINTE BBEIINTE Beenute | [[]]
reometpun 10—11 kaccoB, cucreMaTu3anus 3HAHUA: 3HaYEHUE 3HaYCHHE naTy
"[1nomaay noBepxXHOCTU U 00BEMBI KPYTrJIbIX Ted"]]

93 | [[MToroBas koHTpoIbHAs paboTa]] 1 BBEJIUTE Beeaute | [[]]

3HaYCHHE nary

94 | [[AtoroBas KOHTpoOIbHAs paboTa]] 1 BBEJIUTE Beeaute | [[]]

3HAYCHHE nary




95 | [[TToBTOpeHHE, 0OOOIIEHHE U CHCTEMATH3allNs 3HAHHIH ] | 1 BBE/INTE BBE/INTE seeaute | [[]]

3HAYCHHE 3HAYCHHE ary

96 | [[McTopus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B 1 BBE/IUTE BBE/INTE Beemure | [[]]
Pa3BUTUH COBPEMEHHBIX HHXCHEPHBIX U KOMIIBFOTEPHBIX 3HAYCHHE 3HAYCHHE nary
TEXHOJIOTHI ]

97 | [[McTopust pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ POJIb B 1 BBEIINTE BBEJINTE Beeaute | [[]]
Pa3BUTUH COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX 3HaUCHHE 3HAYCHHE nary
TEXHOJIOTHH ]

98 | [[UcTopus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ pOjib B 1 BBE/IUTE BBE/IUTE Beemure | [[]]
Pa3BUTUH COBPEMEHHBIX HHKXCHEPHBIX U KOMIIBFOTEPHBIX 3HAYCHHE 3HAYCHHE nary
TEXHOJIOTHI | ]

99 | [[UcTopus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ pOJib B 1 BBEIINTE BBEIINTE Beeaute | [[]]
Pa3BUTUH COBPEMEHHBIX HHXCHEPHBIX U KOMIIBIOTEPHBIX 3HAYCHHE 3HAYCHHE nary
TEXHOJIOTHH ]

100 | [[McTopust pa3BUTHS CTEPEOMETPUN KaK HAyKH U €€ poJib B 1 BBE/IUTE BBE/IUTE Beemure | [[]]
Pa3BUTUH COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX 3HAYCHHE 3HAYCHHE nary
TEXHOJIOTHI | ]

101 | [[McTopust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B 1 BBE/IUTE BBE/IUTE Beemure | [[]]
Pa3BUTUH COBPEMEHHBIX HHKCHEPHBIX U KOMIIBFOTEPHBIX 3HAYCHHE 3HAYCHHE nary
TEXHOJIOTUH |]

102 | [[McTopust pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ POJIb B 1 BBEIINTE BBEIINTE Beenute | [[]]
Pa3BUTUH COBPEMEHHBIX HHXCHEPHBIX U KOMIIBIOTEPHBIX 3HaYCHHE 3HAYEHHE nary
TEXHOJIOTHH ]

J106aBUTh CTPOKY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 | 8 0




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
Bri6epute yueOHbIC MaTepUaIbI
Bsenute cBoOil BapuaHT

METOAUYECKHUE MATEPHUAJIBI 1JIsA YYUTEJIS
BBenure nannbie

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
BBenute nanabie



