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HOACHUTEJIBHAA 3AIIMCKA

I'eomeTrpust siBnsieTcst ogHMM U3 0a30BBIX KYpCOB Ha YPOBHE CpEIHErO
oO1iero o0pa3oBaHusl, TaK Kak 00ECIEYUBACT BO3MOXKHOCTh U3YyUCHHS TUCITUTUINH
€CTECTBEHHO-HAYYHOM HAIMPABICHHOCTH U IMPEIMETOB TYMAaHHUTAPHOTO IIMKJIA.
ITockonbKy ~ JIOTMYECKOE  MBIIUIEHHUE, dopmupyemMoe  mpu  U3YYEHUHU
00y4YaroImMUMHCS TTOHATUMHBIX OCHOB I'€OMETPHUH, MPHU J0KA3aTeIbCTBE TEOPEM U
MOCTPOEHUH LIEMOYKHU JOTHUYECKUX YTBEPKACHUW MPU PEHICHUM T€OMETPUUYECKHUX
3a7a4, YMEHHE€ BBIJIBUTaTb M OINPOBEPraTh TUMNOTE3bl HEMOCPEIACTBEHHO
UCIIONIB3YIOTCSl TIPU PEILICHUU 3a7a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH
bu3nYecKux 3aaad.

[enb ocBOeHUs porpaMMbl yueOHOTO Kypca «I'eoMeTpus» Ha yriiyOJIEéHHOM
YpPOBHE — pa3BUTHE WHIUBUAYAIBHBIX CIIOCOOHOCTEH OOydYaromuxcs Mpu
U3YYEHUU T'eOMETPHUHU, KaK COCTABJISIONICH MpeaMeTHON obiactu «MaTemaruka u
uHpopMaTtuka»  depe3  OOECleueHHe  BO3MOXXHOCTH  NPHOOpPETCHHS U
UCIIOJIb30BaHUST OoJjiee TIyOOKMX TEOMETPUUECKUX 3HAHUN U JCHCTBUH,
crienu(PUIHBIX TEOMETPHUH, B HEOOXOIUMBIX ISl YCIICIIHOTO MPO(EeCCHOHAIBHOTO
o0pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BaHUEM MaTEMAaTHUKHU.

[IpuopuTeTHBRIMU 3a7adyaMyd Kypca TeOMETpUH Ha YIIIyOJIEHHOM YPOBHE,
PACHIUPSIONIMMH U YCHIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHSI, SIBIISFOTCSI:

pacIIMpeHue NpeaCcTaBICHUs] 0 TEOMETPUM KaK YaCTU MUPOBOM KYJIbTYpPbI U
dbopMupoBaHHE OCO3HAHMS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM,;

dbopMupoBaHUE MPEICTABICHUS O IPOCTPAHCTBEHHBIX (Hrypax Kak o
BOKHEUIIMX MaTEMaTHYECKUX MOJENAX, MO3BOJSIOIIMX OMNUCHIBATH U HM3Yy4daTh
pa3HbIC SBJICHUS OKPYXKAIOIIETO MUPA, 3HAHUE OHATUWHOTO armapara o pa3zieiy
«CrepeomeTpus» yaeOHOT0 Kypca T€OMETPUH;

dbopmupoBaHue YMEHUS BJIAJICTh OCHOBHBIMH MMOHSATHSIMHU 0
MIPOCTPAHCTBEHHBIX (UTypaX M WX OCHOBHBIMH CBOWCTBaMH, 3HAHHUE TEOPEM,
dbopMysT M yMEHHE WX IPUMEHATh, YMCHHS JTOKa3bIBaTh TEOPEMbl M HAXOJHTh
HECTaH/IAPTHBIE CITOCOOBI PEIICHUS 3314,

dbopMupoBaHHE YMEHHUS PACIlO3HABATh HA YePTekKaX, MOJCIAX M B pealbHOM
MHUPE MHOTOTPAHHUKHA M TE€Ja BpallCHUs, KOHCTPYUPOBATh T€OMETPUYECKHUE
MOJICIIH;

dbopMupoBaHUE MOHUMAHHS BO3MOYKHOCTH AKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTHYCCKUX TEOpUH, (OpPMHpPOBAHUE MOHMMAHUS POJU aKCHOMATHUKH IpHU
MPOBEICHUU PACCYKICHUMU;

dbopMupoBaHHE YMEHHUS BJIAJETh METOJAMHU J0Ka3aTeIbCTB M aJIrOPUTMOB
pelIeHUs], YMEHUA WX MPHUMEHSATh, MPOBOAUTH JIOKA3ATEJIbHBIC PACCYXKICHUS B
XOJIE PEIICHUS CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTHYECKUM COJICpIKaHUEM,
dbopMupoBaHHE TIPEJACTABICHUS O HEOOXOAWMOCTH  JOKa3aTelbCTB  IIpHU



000CHOBaHUY MAaTEMaTUYECKUX YTBEPKICHUNA U POJIM AKCHOMATHKH B MPOBEICHUHT
JIETYKTHBHBIX PACCYKICHUMH,

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIICKTYAIbHBIX M  TBOPYECKHX
CrOCOOHOCTEM 00yUaromMXcsl, MO3HaBATEIbHOW aKTUBHOCTH, MCCJIEI0BATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIUICHUS, HHTEpEca K U3YUCHUIO TEOMETPHH,

dbopmupoBanue (HYHKIIMOHATBLHONH TPAaMOTHOCTH, PEICBAaHTHOW T€OMETPHH:
YMEHHUSl Paclo3HaBaTh IMPOSIBJICHUS TCOMETPUUYCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CHUTYalMsIX W TPH U3YYEHUU JAPYTHUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH ¥  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATbHBIX CHUTYAIlMi, HWCCJICIOBAHUS ITOCTPOSCHHBIX MOJIEIEH,
WHTEPIIPETAIIUU TTOJTyIYCHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJICPXKATEIBHBIMHM JUHUSAMH Y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xnaccax sBisaroTcs: «[IpsiMble ¥ TIOCKOCTH B IPOCTPaHCTBE»,
«MHororpanaukn», «Tema  BpameHus», «BekTopbl W  KOOpAWHATHI B
POCTPAHCTBEY, «JIBUYKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OIEPUPOBATH
NOHSTHAMUY», PEICBAaHTHBIMH T'€OMETPUU Ha YIIyOJIEHHOM ypOBHE OOyYCHHS B
10-11 kmaccax, OTHOCUTCSA KO BCEM COJEPKATENIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHMM  pacmpenensieTcs He  TOJbKO IO
coJiep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. ConepikaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yJiibTaTaM ocBoeHus dDenepanbHON paboueit
IpOrpaMMbl, pacTpeneaEHHBIM IO TojaM OO0ydYeHHs, CTPYKTYPHUPOBAHO TaKHM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, ITPUHITUIIUAIILHBIM BOIIPOCaM 00YYarOIIHecs
oOpamaquch  HEOJHOKPATHO. OTO  TO3BOJIIET OPraHU30BaTh  OBJIAJCHUE
r€OMETPUYECKUMHU MOHATUSIMU U HaBBIKAMU MOCJIEI0BATENBHO U TOCTYNATENbHO, C
COOJII0/IEHNEM TIPUHIIUIIA TTPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPE/ICTABICHUN O0yYarOIIMXCs, PACIIUPSIS U yriayOmsis
e€, oOpa3yst IpOYHbICE MHOKECTBEHHBIC CBSI3H.

[lepexon k U3y4eHUIO0 TEOMETPUHU HA yTIyOIEHHOM YPOBHE TIO3BOJISIET:

co3gath ycnoBus ans  auddepeHnmanyu  oOy4eHHs,  MOCTPOEHUS
WHIUBUIYATbHBIX  00pa3oBaTEIbHBIX MPOTpaMM, OOECTHEUUTh YIIIyOJIEHHOE
M3Y4YEHUE TEOMETPHUH KaK COCTaBISIONIEH yueOHoro mpeameTta «MaTeMaTuka;

MOJITOTOBUTHh OOYYAIOMIUXCS K TMPOJODKCHUIO HW3YYCHUS MaTEMaTHUKH C
y4€ToM BBIOOpa Oymymier mpodeccuu, obecrneumBas IMPEEMCTBEHHOCTh MEXKTY
oOuM 1 TpoeccoHaTBEHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro kypca «['eomerpuss» Ha yriIyONEHHOM YpOBHE
orBogutcs 204 uaca: B 10 kinacce — 102 gaca (3 yaca B negemo), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA
10 KJIACC

IIpsiMbIe U IUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTEPEOMETpPUU. ToOuka, mOpsMas, IUJIOCKOCTb,
npocTpancTBO. [loHsTHEe 00 aKkCMOMaTUYEeCKOM TOCTPOEHUU CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

BzauMmHoe pacrnosio)keHue TpsAMBIX B IMPOCTPAHCTBE. IEPECEKAIOIIUECH,
MapAUICIbHBIE W CKpEIIMBAIOIIMECA TIpsAMble. [Ipu3HaKu CKpemuBaromIuxcs
npsambIX. [lapanineabHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapajlieIbHbIE
IPAMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTh TPEX MPIMBIX, MAPAJIIEITbHOCTD IPAMOMN
u 1iockoctu. [lapannensHoe W HEHTpAJbHOE MTPOCKTUPOBAHUE, H300pakeHUe
¢uryp. OCHOBHBIE CBOWMCTBa TMapajuIeIbHOTO NPOCKTUpoBaHusA. M300pakeHue
buryp B mapamiesbHON MPOSKIHUH. YTJIBI C COHAINPABICHHBIMU CTOPOHAMHM, yTOJ
MEXIY NPSAMBIMHA B MpocTpaHcTBe. [lapannenbHOCTh IUIOCKOCTEN: MapasieIbHbIE
IIJIOCKOCTH, CBOMCTBA rapasiesibHbIX IIJIOCKOCTEM. [Ipocrenmme
POCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpad’ap, MapalijieenuIe],
MMOCTPOCHUE CEYCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOU M THIOCKOCTH: MEPICHAUKYJISPHBIE TIPAMBIE B
MIPOCTPAHCTBE, MPSMbIE MapPAIUICIbHBIE W MEPIHCHAUKYJISPHBIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYJSIPHOCTH NPSMOM M IUIOCKOCTH, TEOpeEMa O TMPAMOH

NEePHEHIUKYISPHON MJIOCKOCTH. OpTtoronanpHo€ POEKTUPOBAHHUE.
[lepnieHaUKYJISIp U HAKJIIOHHBIE. PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IJIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  TUIOCKOCTb.

[leprieHAUKYJISIPHOCTD  IUIOCKOCTEM:  NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
mIockocTe. Teopema o TpEX NEPHEHAUKYISAPaXx.

Yriael B NPOCTPAHCTBE. YroJl MEXAY HNPSAMOM U ILIOCKOCTBIO, JIBYTPAaHHBIN
YIoJI, JUHEWHBIM yroJl ABYTPAHHOTO yrila. TpEXrpaHHbIA U MHOTOIPaHHbBIC YTJIBI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpanHoro yria. CBoilcTBa IUIOCKHX U
JIBYTPAHHBIX YIJIOB TPEXIPAHHOIO yrua. Teopembl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO YTIJIA.

MHororpaHHuKH

Buapel MHOrorpaHHukoB, pa3BEpTka MHOrorpaHHuka. lIpusma: n-yrosbHas
nmpu3Ma, TpsiMasi ¥ HaKJIOHHAS MPU3MBbI, OOKOBasl M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, OpsSAMOYTOJBHBIA — MHapayuleNieNUIe]] ©W  €ro  CBOMCTBA.
Kparwaiimime mnyty Ha TOBEPXHOCTM MHOTOrpaHHHKa. Teopema Oiunepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamupma: n-yronpHas nupamMuja,
npaBWibHas W yceu€HHas nupamuiabl. CBoiicTBa péOep U OOKOBBIX TpaHei
MpaBWIbHOW nupaMuabl. [IpaBuibHBIE MHOTOTPAaHHUKU. NpaBWIbHAsA NpU3Ma M



IIpaBWJIbHAS MHPAMMJA, NpaBUJIbHAs TPEYroJibHAs MNHPaMHAA W IPABUIIBHBIN
TeTpadap, KyO0. IlpenacraBieHue o TpaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’dap,
JOIEKa’Ap U UKOCAIP.

Bbluncinenne 31€eMEHTOB MHOTOTPAaHHUKOB: péOpa, JMaroHaiu, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI,
IJIOIAJb OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTH MNPSAMOU MPHU3MBI.
[Inomaas OOKOBOM TMMOBEPXHOCTHM M MOBEPXHOCTU NPABUIBHOW MUPAMUIBI,
T€OpeMa O IUIOLIAANA YCEYEHHON ITUPAMHUJIBI.

CummeTpuss B OPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIBHBIX
MHOTOrpaHHUKOB. CUMMeTpus B IPAaBWIBHOM MHOIOTPAHHUKE. CHMMETPUS
napajuieNIelIiNne1a, CUMMETPUS MPAaBWIBHBIX IPU3M, CHMMETPHUS MPABUIBHON
nUpaMuJbl.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, [JMHA HEHYJEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHbIE W IMPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JeCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CI0KEHUS BEKTOPOB. CBOICTBA YMHOKEHHUS BEKTOPa HA YHUCIIO.
IlonsTne KoMIIaHapHbIE BEKTOPHI. IIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamenenunena. Teopema O pa3IoKEHHH BEKTOpa IO TPEM
HEKOMIUIaHapHbBIM  BekTopaM. lIpsAMoyronpHas  cuctema  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAYy KOOpAMHAaTaMU BEKTOpa M
KOOpJAMHATaMU TOYEK. YTON Mexay Bekropamu. CKalsipHOE NPOU3BEACHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenus

[ToHATHS: MWIMHAPUYECKAs IMOBEPXHOCTh, KOHHYECKAash ITOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, oOpasyromue TmoBepxHocTe. Tema BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIM KOHYC, cdepa, map. BzammHoe pacmoioxkeHue
chepsl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue Tten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka muimuHApa u KoHyca. CummeTpus cdepbl u
nrapa.

O6béM. OcHOBHBIE CcBOHcTBa 00BEMOB Tell. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuiesienurnena u ciueActBuss u3 He€. OO0bEM mpsMol u
HAKJIOHHOM TPH3MBI, WIMHIPA, MHPaAMUIbl U1 KoHyca. OOBEM I1apa U M1apoBOro
CEerMeHTa.

KomOwHanuy Tenm BpamieHUs W MHOrOrpaHHUKOB. [Ipu3ma, BIHCaHHAs B
WIMHIpP, ONHCaHHAs oOKojio IwmHapa. Ilepeceyenne chepsl W 1mapa ¢
miockocThio. Kacanme mapa m cdepsl miockocThio. [loHSATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIMCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpaIlEHUS.

[Inomans MOBEPXHOCTH LUIWHIpA, KOHYycCa, Momaas chepsl u e€ yacTteu.
[logoOue B mnpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAZCH MOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mogodOusi, romoreTus. Pemienue 3agau Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB UM TEJ BpPAIlEHU: CEUEHUS IIUIUHIpA
(mapauieTbHO W MEPICHIUKYJSIPHO OCH), CEYCHHMsS KOHyca (mapauieibHbIC
OCHOBAHUIO M MPOXO/SIINE YepPe3 BEPIINHY), CCUCHHUS IIapa, METObI TTOCTPOCHHUS
CEUYEHUM: METOJ CIeI0B, METO/ BHYTPEHHErO0 MPOEKTHUPOBAHMS, METOJ MEepeHoca
CEKYILIEH TIIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omepanuu  Haja — BekTopamMu. BektopHoe
yMHOXKEHHE BEKTOpoB. CBOICTBA BEKTOPHOTO YMHOXEHHS. [IpsiMmoyrosbHas
cucTteMa KoopauHaT B mpocTtpancTBe. KoopauHatel Bektopa. PaznoskeHue BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MNPU PEIICHUU TeOMETPUYECKHUX
3a/ay.

JABUKEeHHS B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtobOpakeHus. [[BukeHuss U paBeHCTBO (QUTYP.
OO6mme cBoiicTBa JBWKEHWH. Buasl IBWKEHUN. TMapauieNbHBIA IEepeHocC,
LHEHTpaldbHasl CHUMMETpPHS, 3€pKaJIbHAsi CUMMETpHUsS, IOBOPOT BOKPYI MPSMOM.
[Ipeobpazosanus nonobus. [psmas u cepa Ditnepa.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YUYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJAEHHBIA YPOBEHbB) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpakaaHcKoe BOCIIMTAHHUE:

c(hOpPMHPOBAHHOCTH TPAXKIAHCKOHN MO3UIIUH 00yYarOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJICTABICHHUE O
MaTEMaTHYCCKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoIeayp TpaxkJIaHCKOro obOiiecTBa (BbIOOpPHI, OMPOCH M APYroe), yMEHHe
B3aMMOJICHCTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIIUSAMA U Ha3HAYCHHUEM;

2) IaTpuoTHYECKOE BOCIIUTAHUE:

c(hOpMHPOBAHHOCTh POCCHUHCKON TPaXkJTaHCKOW HMJCHTUYHOCTH, YBOKCHHS K
NPOIUIOMY M HACTOSIIEMY POCCUHCKOW MaTeMaTHKH, IICHHOCTHOE OTHOIICHHE K
JTOCTHKEHHUSIM POCCUHCKUX MaTEeMaTHUKOB M POCCHMCKOW MaTEMaTUYCCKOM IITKOJIHI,
UCIIOJIb30BaHUE DTHX JOCTIIKEHMH B JPYTUX HayKaX, TEXHOJOTHsX, cdepax
HYKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE

OCO3HAaHHE JYXOBHBIX IEHHOCTEH poccuiickoro Hapozaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS, CBSA3AHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JIOCTHKCHUH HayKH U JCSTENbHOCTHIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYHUBOTO OYyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE!

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas 3CTETUKY MaTEeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEHICHUH, pacCyKIACHHUH, BOCIPUUMUYHUBOCTD
K MaTeMaTHYECKUM acTIeKTaM Pa3jIuvHbIX BUIOB HCKYCCTBA,

5) pu3uyeckoe BocnuTaHHE:

c(OpPMHPOBAHHOCTh YMEHHUS MNPUMEHSATh MaTEeMaTUYeCKUe 3HAHUS B
HWHTEpecax 3JI0pOBOro M 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0pOBBIO (370pOBOE MHTAaHHME, COAJAHCUPOBAHHBIA PEXKUM 3aHATHH U
OTIbIXa, peryispHas (pu3udeckas aKkTHBHOCTB), (PU3NYCCKOE COBEPIICHCTBOBAHKE
MIPY 3aHATUAX CIIOPTUBHO-030POBUTEIHHON JIEATETHHOCTHIO;

6) Tpy1oBOe BOCIHTAHHUE:

TOTOBHOCTh K TPYydy, OCO3HAaHWUE IIEHHOCTH TPYAOIIOOUsS, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHONW  JCATENHHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BEIOOD
Oynymeld mpodecCu © pean30BBIBATh COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHUIO U



caMo00pa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HM, TOTOBHOCTH K AaKTHBHOMY
YUYACTHIO B PEIICHUH MTPAKTHYCCKHUX 3a7a4 MAaTEMAaTHUCCKON HAIPABICHHOCTH;

7) 3KOJIOrM4YecKoe BOCIIMTAHHUE:

C(OPMHPOBAHHOCTh  DKOJOTHYECKON  KyJIbTYphl, ITOHUMAHHE BIIHSHHSI
COIHATbHO-D)KOHOMHYECKUX IPOIIECCOB HAa COCTOSHHUE IMPUPOIAHON M COMUAIBLHOM
CpeJibl, OCO3HAHKE TTI00ATBLHOTO XapakTepa dKOJOTMISCKUX MPOOIIeM, OpUCHTAIIHS
Ha MPHMEHCHME MAaTeMaTHMYCCKUX 3HAHWH Ui pEHmICHHS 3aad B OOJIACTH
OKpY’KaroIleld Cpeasl, IUIAHHPOBAHHE IIOCTYIIKOB M OICHKM HMX BO3MOXKHBIX
TIOCJIC/ICTBHIA JIJIS1 OKPY’KAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOT0 TIO3HAHUSI .

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOINECTBEHHON  NPAKTUKH, IOHUMAaHHE
MaTeMaTHYECKOM HAyKH Kak cQepbl YeOBEYECKON IesATENbHOCTH, JTAloB €&
pasBUTHS W 3HAYMMOCTH JJIS PA3BUTUS [MBHJIM3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYECKOH KyIbTYypol KaK CpeICTBOM IIO3HAHHS MHUDA,
TOTOBHOCTH OCYIIECTBJISATh IPOEKTHYIO W HCCIEHOBATEILCKYIO JEATEIbHOCTD
WHIUBUIyaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAIbHbIC YYeOHbIE el CTBUSA

basoBble Jornyeckue AefcTBU:

BBISIBIIATh U XAPAKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKKM MaTEeMaTUYECKHX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy TMOHATUAMH, (OPMYIHUPOBATH
OTIpe/ICIICHHs] TIOHATUM, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(HUKAIINH,
OCHOBaHHUS [ 000OIICHHS M CPaBHEHMsI, KpUTEPUHU TIPOBOUMOTO aHAIH3a,;

BOCIIPUHMMATh,  (HOPMYJIUPOBaTh W  TPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOIIOJCHUSIX M YTBEPXKIACHUSIX, Mpenjaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;

JienaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX H
MHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJIUTH CAMOCTOSITENILHO J1I0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(pstMBIE ¥ OT IPOTUBHOTO), BHICTPANBATh apTYMEHTAITHIO, TPUBOIUTH IPUMEPHI U
KOHTPIIpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BHIBOJIBI,

BBIOMpATh CMOCO0 pelleHus ydeOHOW 3amadyu  (CpaBHUBATH HECKOJBKO
BAPUAHTOB  pEIICHMS, BbIOMpaTh  HauboJee  MOAXONAIMK C  y4€ToM
CaMOCTOSITEIILHO BBIZICICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBarebckne 1eMCTBHS:



HCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUII HMHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BOOPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  Mpoliemy,
yCTaHaBIMBaTh HMCKOMOE W JaHHOE, (pOpMUpPOBATH TMIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIMIO, MHEHHE;

IPOBOAUTH CAMOCTOATENbHO CIUIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIEAOBAHHE
[0 YCTaHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOro 0ObeKTa, SBJICHUS, IPOLEcca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMU, ITPOLIECCAMH;

CaMOCTOSITeNTbHO (OPMYJIMPOBATHL OOOOIIEHUSI M BBIBOJABI MO Pe3yJbTaTam
OpOBENEHHOTO  HAONIOJEHUs,  MCCIENOBaHUSA, OLEHHUBAThb  JOCTOBEPHOCTb
NOJIYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U 0000IICHHUIA;

IPOrHO3UPOBATH BO3MOKHOE pAa3BUTHE IMIPOIIECCa, a TaKXKe BbIIBUTATh
IPEIIOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ ungopmanmei:

BBISBJIATh ACPUIUTH UH(QOpPMAIIMU, JAHHBIX, HEOOXOJUMBIX IS OTBETAa Ha
BOMPOC U JIJIsl pEICHUs 3a/1auH,

BbIOMpATh MHOOPMAIIMIO U3 UCTOYHUKOB Pa3IUYHBIX THUIIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHEOOPMAIMIO PA3IMYHBIX BHUAOB U
¢dopM npencTaBieHus;

CTPYKTYpUpPOBaTh HMH(OpPMALMIO, MPEACTABIATh €€ B PANIMYHBIX (PopMax,
WITIOCTPUPOBATh IPapUUECKH;

OLIEHUBATh Ha/1EKHOCTD uHpOpMaLuu o CaMOCTOSITEIIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHHBepCaJbHbIEe YUeOHbIe 1elCTBUS

OO0menmne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHIMHU H
HEIsIMH OOIIEHHUs, SICHO, TOYHO, T'PaMOTHO BBIPAXXAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHHUS IO XOAYy pPEIICHHUs 3ajayH,
KOMMEHTHPOBATh MOJYUYCHHBIN Pe3yJbTarT,

B X0JI¢ OOCYXXJICHHS 3aJIaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMHI,
npoOJeMbl, periaeMo 3ajaydd, BBICKA3bIBaTh UJEH, HAIEJICHHBIE Ha TOMUCK
pEIlIeHUs, COTMOCTABJATh CBOM CYXJACHUS C CYXJICHHUSIMH JPYTHMX YYaCTHHUKOB
nuaiora, oOHapyKMBaTh Pa3IMYUe W CXOJICTBO TO3WIIHHA, B KOPPEKTHOH (opme
(dbopMyIHpOBATh pa3HOTIACHUS, CBOM BO3PaKCHHS,

MPEJICTABIATh PE3YJIbTaThl PEIICHUS 3ajJa4H, dKCIIEPUMEHTA, UCCIIeIOBaHuUs,
MPOEKTa, CaMOCTOSATEIBHO BBIOMpATh (oOpMaT BBICTYIUICHHS C YYETOM 3aaad
Mpe3eHTAIMU 1 0OCOOCHHOCTEN ayIUTOPHH.

PerJIHTI/IBHbIe YHHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH
CﬁMOOpFaHH3aHHﬂ:



COCTAaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BBIOUpATh CIOCO0 peuIeHus C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJbHbIA HHTEJJICKT:

BJaJ€Th  HAaBbIKAMU  IO3HABaTENbHOM  peduieKCMH  Kak  OCO3HAHMS
COBEPIIAEMBIX AECUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3yJIbTATOB, BIAJACTh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI MpoIecca M pe3yibTara pelIeHHs
MaTeMaTHUYECKOM 3aJ1auH;

IIPEABUAECTh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPM PELICHUU 3aJayH,
BHOCUTbH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBICHITH IPUUMHBI
JOCTHXKEHUSI WM HEJIOCTHXKEHHS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJIbHOCTD!

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYAJIbHOU
paboThl MpU pelleHuH Y4YeOHbIX 3ajad, MPUHUMATh I1eJdb COBMECTHOM
JESITeIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboOThl, pacHpeneniTh
BUABl paboT, JOroBapuBaThbCs, OOCYXAAaTh MPOIECC U pe3ysibTaT padoThl,
000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYIIOBHIX (popMax paboTel (0OCYXIeHHs, OOMEH MHEHHH,
«MO3TOBbIE IITYPMBI» ¥ HHBIC), BBIIOJHATH CBOK 4YacTh pabOTBl |
KOOPIAMHUPOBATh CBOM JACUCTBHUS C APYTMMHM 4YJI€HAMM KOMAaH[bl, OLICHUBATh
Ka4ecTBO CBOErO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBUS.

IHNPEIJMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyuaromuiics HayIUTCS:

e CBOOOJIHO OIEpPUPOBATH OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUU TIPU
pEIICHNUH 33724 U MMPOBEACHUN MaTEMAaTHUYECKUX PACCYKICHUIA;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUH W CIEJACTBUS W3 HHUX IPH PEHICHUU
T€OMETPUYECKUX 3a]1aY;

e KJacCHU(PUIIMPOBATH B3aMMHOE PACIOJIOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO oOmEpUpPOBaTh TOHITHSAMH, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIy MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOA U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH OHIATHIMH, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BUIBl MHOTOIPAaHHHKOB (TIpU3Ma,
nUpaMu/Ia, IPSMOYTOJIBHBINA NapajuieNienumne1, Kyo);

e KjJacCU(UIMPOBATL  MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHWUS  JJIs
KJ1accu(puKaIuy,

e CBOOOJHO ONEPUPOBATH TMOHATHUSIMHU, CBSI3aHHBIMH C  CEUCHHEM
MHOTOT'PaHHUKOB MJIOCKOCTBIO;

e BBINOJHSATH napajijiebHOE, LHEHTPAIBLHOE u OpPTOTOHAIBHOE
IPOCKTUPOBaHUE (PUTYP HA TUIOCKOCTH, BBINOJHATH M300pakeHus Quryp
Ha TUIOCKOCTH,

e CTPOUTH CEUCHHS MHOTOTPAHHHKOB PA3JIMYHBIMU METOJAMU, BBIMOJIHATH
(BBIHOCHBIC) TIOCKHME YEPTEIKU M3 PUCYHKOB MPOCTBIX 00BEMHBIX (HUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUMC/IATH IUIOMIAAM  TOBEPXHOCTEH  MHOrOrpaHHUKOB  (Ipu3Ma,
nUpaMua), FTEOMETPHUYCCKUX TEJ ¢ MPUMEHEHHEM (HopMyT;

e CBOOOJHO OMEPUPOBATH MOHATHAMU: CUMMETPUS B MIPOCTPAHCTBE, IICHTD,
OCh M IUIOCKOCTh CHMMETPHH, IIEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
burypsr;

e CBOOOJIHO OMEPUPOBATH MOHSATHUAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH JICHCTBUS HAJl BEKTOPaMU;

e pelmaTh 3aJadyd Ha J0Ka3aTelIbCTBO MATEMATHYECKUX OTHOLIEHUH H
HaXO0XKJICHHE T€OMETPUYECKUX BEJIMYHMH, MPUMEHSISI U3BECTHBIE METOJbI
IIpU PELICHUH MAaTEMAaTUYECKUX 3a/a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUINNE MPOTPAaMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI P PELIEHUHN CTEPEOMETPUUECKHUX 3a/1a4;

e W3BJICKaTh, MPEOOPa30BBIBATE U HMHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (QUrypax, MpeACTaBICHHYIO Ha
YyepTekax U pUCYHKaX;

e TMPUMEHSATH TOJYYEHHbIE 3HAHHMS HAa [PAKTUKE. CpaBHUBATH W
aHAJM3UPOBATH PEAIbHbIE CUTYyallUH, NMPUMEHSATHh U3yUYEHHBbIE MOHSTUS B
nmporecce MOWCKAa  PENICHHWs] MaTeMaTH4YeCKH  ChOpMYITUPOBAHHOU
npoOJeMbl, MOAEIHPOBATH peallbHbIE CUTYallUHM Ha SI3bIKE T€OMETPHH,
UCCJIEI0BAaTh MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHSATUN W TEOpeM, almapara aiareOpbl, pemaTh MpPakTUYECKUE 3a/1auu,
CBSI3aHHbIC C HAXOKJICHUEM F€OMETPUUYECKUX BEJIIMUUH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTUA TE€OMETPUM KaK
COCTaBHOM 4acTu (pyH/1aMeHTa Pa3BUTHUS TEXHOJIOTUH.

K xonny 11 kaacca oOyyaromuiicsi HAy4UTCS:



CBOOOHO OIEPHPOBATh MOHATHSIMH, CBS3aHHBIMU C IHJIMHAPUYIECKOH,
KOHUYECKOM U c(epuyeckod MOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOJTyYeHUS,

OIIepUPOBATh MOHATHUSIMH, CBSI3aHHBIMHU C TEIAMH BpPAIIECHUS: ITUIHHIPOM,
KOHYCOM, c(hepoit u mapow,

pacrio3HaBaTh Teja BpamieHus (IMIUHAP, KOHYC, cdepa W mmap) u
OOBSACHATH CIIOCOOBI OJYUYEHHSI TEJ BpalleHUS,

KJ1acCU(UIIMPOBATH B3aUMHOE PacCIoyiokeHue c(hephl U MITOCKOCTH;
BBIYHCIISATh BEJIIMYWHBI JJICMCHTOB MHOTOTPAaHHUKOB M TEJI BpallcHUS,
00BEMBI M TUIOIIATN MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEN BpallICHHS,
reOMETPUYECKHUX Tell C IPUMEHEHUEM (HopMyT,

CBOOO/IHO OIEpPHPOBATh MOHATHSMH, CBS3AaHHBIMU C KOMOWHAITUSMHU Tl
BpalllcHUsI ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, BIIMCAHHBIH B chepy H
OMMCAaHHBIA OKOJIO cephl, chepa, BIMCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIllCHHUS;

BBIUUCIISITH COOTHOIICHHSI MKy TUIOIIAIMU TIOBEPXHOCTEH B 00bEMaMH
IIOJJO0OHBIX TE,

U300pakaTh H3y4aeMble (UTYphI, BBIMONHATh (BBIHOCHBIC) IUIOCKHUE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUSI TEJl BpaIleHUS,

U3BJIEKaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, MpEeACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOJTHO OMIEPUPOBATH IMOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIONHSATH OTIEPALMK HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOP/IUHAT;
pemiaTh FTeOMETPUUYECKHUE 3a/1a4l Ha BBIUMCIICHUE YTJIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUNW OT TOYKM IO IJIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METOa TIPU PEIICHHH;
CBOOOJTHO ONEPHPOBATH TOHATHSMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JABH>KCHHUI;

BBITIONHATh M300paXKCHUS MHOTOTPAHHWKOB W TEJI BpalICHHUs TIPH
NapajuieIbHOM  NEPEHOCE, UEHTPAIBHOM CHUMMETPHUH, 3€PKAJIbHOMN
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, TPeoOpa30BaHus MOI00US;
CTPOUTH CEUEHUSI MHOTOTPAHHUKOB M TEJ BPAIICHHS. CEUCHUS IMIIUHIPA
(mapayutenTsHO M MEPIICHANKYJIIPHO OCH), CEUeHUS KOHyca (MapauiebHbIC
OCHOBAHHIO U TMPOXOISIINE Yepe3 BEPIINHY), CCUCHUS 1apa,
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEUYEHMI: METOJ CJEN0B, METOJ
BHYTPEHHETO MPOCKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,;

MPUMEHSTh TeOMETpUYECKHe (AKTHI ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANOoararolliiX HECKOJIBKO IIArOB pELICHUs, €CIU YCIOBUSA
PUMEHEHHUS 3a/I1aHbl B SIBHOM U HESABHOU dopme;

pemarps 3aJadyd Ha JI0Ka3aTeJIbCTBO MATEMAaTHUYECKUX OTHOLICHUW U
HaXOXJICHUE TEOMETPUYECKUX BEIIUYUH;

IIPUMEHSATh MPOTPAMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKUX 3a/1aY;

IPUMEHATh  IOJIyYCHHbICE  3HAaHUS  HAa  IPAKTUKE.  CPABHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEATbHBIE CUTYAllMH, IPUMEHATh U3YUYECHHbIC
MOHATHS, TEOPEMBI, CBOMCTBA B IIPOLECCE IIOUCKA  PELICHUS
MareMaTu4ecku  chopMyIMpOBAaHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peabHBIE CHUTyallMM Ha SI3bIKE T€OMETPHUM, HMCCIENOBATH MOCTPOCHHBIC
MOJIEIM C HCHOJB30BAHUEM TEOMETPUUYECKUX TOHATUA M TEOPEM,
ammaparta anreOphl, pelarh MPAKTUYECKUE 3a/Ja4d, CBS3aHHBIE C
HAXOXKJICHUEM I'€OMETPUYECKUX BEJUYMH,

UMETh TPEJICTABJICHUS OO0 OCHOBHBIX JTalax pa3BUTUS TEOMETPHUH Kak
COCTaBHOMU YacTu (yHAaMEHTa pPa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosiunyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (mugpoBbIe)
n/n NPOrpaMmblI Bcero Konrponbupie  Ipaxtirieckie o0pa3oBaTejbHbIe
padoThI padoThI pecypes!
1 Brenenue B crepeomeTpuio 7
) [MapannenbHOCTh IPSMBIX M IDIOCKOCTEH B 7 1
MPOCTPAHCTBE
3 B3anMHOe pacnosioxkeHue npsiMbIX B 10 1
MPOCTPAHCTBE
4 [NeprieHAUKYIAPHOCTH MPSMBIX U 17
IJTOCKOCTEH B MPOCTPAHCTBE
5 MHororpaHHUKH 31
VYTIBl 1 pacCTOSTHUS 10
BexkTopsl B mpocTpaHcTBE 10
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEeMAaTH3AIUS 10 1
3HAHUU
OBILIEE KOJIMYECTBO YACOB IIO [TPOI'PAMME 102 5 0




11 KJIACC

KosimyecTBo yacoB DJIeKTPOHHbBIE
HaunmeHoBaHMe pa3iejioB U TeM (mndposrbie)
Ne n/m Konrpoabubie | IlpakTuyeckue
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 AHanmuTHyecKast reoMeTpus 15 1
9 [ToBTOpEHwME, 0606HICHI:I€ u 15 1
CUCTeMAaTH3aIHs 3HAHHHA
3 O0BEéM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepxHOCTH U 0OBEMBI 9 1
KPYTIBIX TEIT
6 JIBuxeHus 5) 1
7 [ToBTOpEHME, 0606HICHI:IG u 17 5
CUCTeMaTH3alus 3HAaHUH
OBILIEE KOJIMYECTBO YACOB IIO [TPOI'PAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer crepeoMerpun. AKCHOMBI 1
CTepEeOMETPUH 05.09.2023
2 Hexotopsie ciencTBust U3 akCHOM 1 07.09.2023
3 H 1
€KOTOpBIC CIICJICTBUS U3 aKCHOM 08.09.2023
[ToBTOpeHue hopmMynupoBok akcuom Al,
4 A2, A3, i , 1
JI0Ka3aTeNIbCTB CIIEICTBUN U3 HUX 12.09.2023
pelieHue 3a1a4y
[ToBTOpeHue hopmMynupoBok akcuom Al,
5 A2, A3, i , 1
JI0Ka3aTeNIbCTB CIEICTBUN U3 HUX 14.09 2023
pelieHue 3aua4y
5 Pemenue 3a1ay Ha MPUMEHEHHE aKCHOM 1
CTEPEOMETPUHU U UX CIICICTBHIA 15.09.2023
7 Pemenue 3a1ay Ha MPUMEHEHHE aKCHOM 1
CTEPEOMETPUHU U UX CIICICTBHIA 19.09.2023
8 [TapansenbHble psiMbIe B IPOCTPAHCTBE. 1
[TapannenbHOCTh TPEX MPSMBIX 21.09.2023
9 IT i 1
apajyIeIbHOCTh MPSAMOI U TNIOCKOCTH 99 09.2023
10 [TapaniaensHOCTb PSAMOM U INIOCKOCTH 1




26.09.2023

11

[loBTOpEHME TEOPUH, PELLIEHHUE 3a/1a4 HA
MapajieIbHOCTh NMPSAMOM U MIIOCKOCTH

28.09.2023

12

[loBTOpEHME TEOpUH, pELICHHUE 3a/1a4 HA
MapajiesIbHOCTh MPSMOM U MIIOCKOCTH

29.09.2023

13

[ToBTOpEeHME TEOpHUH, pEIlICHUE 3a/1a4 Ha
MapajuieTIbHOCTh MPSMOM U TIOCKOCTH

03.10.2023

14

[ToBTOpEeHME TEOPHUH, pEIlICHUE 3a/1a4 Ha
MapajuieTIbHOCTh MPSMOM U TNIOCKOCTH

05.10.2023

15

CkpempmBaronuecs npsMble

06.10.2023

16

VYTiibl ¢ cOHanpaBiIeHHBIMU CTOPOHAMU.
Yrom Mex 1ty IpsSIMbIMA

10.10.2023

17

VYTl ¢ coHanpaBIeHHBIMUA CTOPOHAMHU.
Yroa Mexy npsMbIMU

12.10.2023

18

[ToBTOpenue Teopun "B3aumuoe
pacIIoJIOKEHUE MPSMBIX B TPOCTPAHCTBE.
Yron Mexy n1ByMs npssMbIMu''. Perrenne
3a1a4

13.10.2023

19

[ToBTOpenue Teopun "B3aumuoe
PacIoJIOKEHUE MPSIMBIX B IPOCTPAHCTBE.
Yron Mexy 1Byms npssMbeIMH' . Perienue
3a1a4

17.10.2023

20

[ToBTOpenue Teopun "B3aumuoe
pacmooKeHUe IPSIMBIX B IPOCTPAHCTBE.
Yron Mexy IByms npssMbeIMu' . Perienue
3a1a4y

19.10.2023

21

KonTtponpHas padota Nel




20.10.2023

[TapannensHblie iockoctu. CBOMCTBA

22
MapajuieIbHbIX MIOCKOCTEH 24.10.2023
[ToBTOpEHNE BOMPOCOB TEOPUU U PEIICHUE
23 .
3a/1a4y Ha MapaJUIeIbHOCTh TIOCKOCTEH. 26.10.2023
[ToBTOpEHME BOMPOCOB TEOPUU U PEIICHHE
24 .
3a/1a4y Ha MapaJUIeIbHOCTh TNIOCKOCTEH. 27.10.2023
2 T
> CTPEAP 07.11.2023
2 I1
6 apaJuIeTIeTHIIe T 09.11.2023
27 3aauy Ha MOCTPOCHHUE CEUCHU
10.11.2023
28 3amauu HA TOCTPOEHUE CeUCHUN
14.11.2023
29 3amauu HA TOCTPOEHUE CeUEHUN
16.11.2023
[ToBTOpEHUE BOIIPOCOB TEOPHH U PEIICHUE
30 i
3aja4 10 BCeil TeMe nflpannenLHOCTb 17.11.2023
MPSIMBIX U IJIOCKOCTEH.
[ToBTOpEHUE BOIIPOCOB TEOPHH U PEIICHUEC
31 i
3aj1a4 10 BCeil TeMe nflpannenLHOCTb 91.11.2023
MPSIMBIX U IJIOCKOCTEH.
[ToBTOpEHUE BOIIPOCOB TEOPHH U PEIICHUEC
32 i
3aJ1a4 1o Bcei Teme nflpannenLHOCTb 93.11.2023
MPSIMBIX U IJIOCKOCTEH.
33 KonTtponpHas padota Ne2

24.11.2023




3auer no teme "[lapannensHoCTh B

34 IIPOCTpaHCTBE" 28.11.2023

[leprienuKyIApHBIE TIPSIMBIC B
35 npoctpancTse. [lapannensHsie npsMeie, 30.11.2023

MEPIIEHANKYISPHBIE K TNIOCKOCTH
36 [Ipu3Hak neprneHIuKyIspHOCTH IPIMOMN U

IJI0CKOCTH 01.12.2023
37 [Ipu3Hak neprneHuKyISpHOCTH IPSIMOM U

IJI0CKOCTH 05.12.2023
38 Teopema o psIMOH, EPIIEHAUKYIAPHON K

IJIOCKOCTH 07.12.2023
39 Teopema o psIMOH, EPIIEHAUKYIAPHON K

IJIOCKOCTH 08.12.2023
40 Pemienune 3a1au Ha NepHIEHIUKYIIPHOCTD

MPSIMOM U TIOCKOCTH 12.12.2023
41 Pemienue 3a1a4 Ha nepHeHIUKYIIPHOCTD

MPSIMOM ¥ TIOCKOCTH 14.12.2023
42 Pemienue 3a1a4 Ha nepHeHIUKYISIPHOCTD

MPSIMOM U TJIOCKOCTH 15.12.2023
43 Pemienue 3a1a4 Ha nepHeHIUKYISIPHOCTD

MPSIMOM U TIOCKOCTH 19.12.2023
44 PaccTosiHre OT TOUKH /10 MIIOCKOCTH.

Teopema o TpEx mepreHANKYIspax. 21.12.2023
45 Yroa Mexy IpsIMOH U IUNIOCKOCTBIO 99 12 9023
46 Yroa Mexy IpsIMOH U IUNIOCKOCTBEO 96.12.2023
47 [ToBTOpEHUE TeOpUH U pelIeHne 3a1ad 1o




teme "[lepneHanuKysp U HaKJIOHHBIE.
VYroa Mexy NpsMol U INIOCKOCTBIO"

28.12.2023

[loBTOpEHUE TEOPHUU U PELLIEHUE 3aay 10

48 TEMe HepneHnHKij{p Y HaKJIOHHBIE. 99122023
VYroa Mexly NpsiMON U INIOCKOCTBIO"
[ToBTOpEHUE TEOPUH U peUICHHE 3a1a4 110

49 teMe "'llepneHANKYISp U HaKJIIOHHbIE.
VYroa Mexy NpsMOi U INIOCKOCThIO"
[ToBTOpEeHUe TeOpUH U perIeHne 3a1ad 1o

50 teme "[lepneHnuKyssp U HaKJIOHHBIE.
VYroa Mex 1ty NpsMOi U INIOCKOCThIO"
[ToBTOpEHUE TEOpUH U pelIeHHe 33134 1Mo

o1 teme "[lepneHnuKyssp U HaKJIOHHBIE.
Yroa Mex Ty NpsSIMOM U TUIOCKOCTHIO"

52 JIByrpaHHBIN yTOI.

53 [Ipu3Hak nepneHuKyJJISPHOCTHU IBYX
IJIOCKOCTEN

54 [IpsAMOYTOIBHBIN MapaIeIICIIHIIC T

55 Pemenue 3a1a4 Ha TPSAMOYTOJIbHBIN
napasJiesIenune
[ToBTOpEHUE TEOpUU U pelIeHHE 3aa4 Ha

56 NEePIEHAUKYISIPHOCTh NPSAMBIX U
IJIOCKOCTEH
[ToBTOpEHUE TEOpUU U pelIeHHE 3ajay Ha

57 NEePIEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEN

58 [ToBTOpEHUE TEOpUU U peLIeHHE 3aa4 Ha

NEPHNCHAUKYIIIPHOCTD IPAMBIX U




IJIOCKOCTEN

59 KonTtponpsHnas padota Ne2

60 3auét no teme "llepneHAUKYIIPHOCTD
MPSIMBIX U IJIOCKOCTER."

61 [Tonstne MHOTOrpanHuka. Ilpusma

62 [Tnomans MOBEPXHOCTH MPU3MBI

63 [Tnomaas MOBEPXHOCTH MIPU3MBI
[ToBTOpEeHue Teopuy, peneHne 3a1a4 Ha

64 BBIUMCIICHHUE TIJIOMIA TN TIOBEPXHOCTH
TIPU3MBI
[ToBTOpEeHue Teopuy, penieHne 3a1a4 Ha

65 BBIUMCIICHHUE TIJIOMIA TN TIOBEPXHOCTH
TIPU3MBI
[ToBTOpEeHNE TeopHH, pelIeHne 3a1a4d Ha

66 BBIYMCIICHUE TUIOIIA/IN TIOBEPXHOCTH
PU3MBI

67 [Mupamuna. [IpaBunbpHas nupamuga

68 VYcedyeHHas mupaMuia

69 [ToBTOpEeHNE TeopHH, pelIeHne 3a1a4 Ha
MPaBUIBHYIO TUPAMUILY

70 Pemenne 3amaq no Teme «Ilupamuma».

71 Pemenne 3amaq no Teme «Ilupamuma».
Cummertpus B mpoctpancTse. [loHsTne

72 MIPaBUJILHOIO MHOTOTPaHHUKA. DJIeMEHTbI
CUMMETPHH MPABUIBHBIX MHOIOI'PAaHHUKOB

73 Cummerpus B npoctpanctse. [lonstue

NMpaBUJIbHOTO MHOT'OT'paAHHHUKA. OIEMEHTHI




CUMMCTPHUHU IPABUJIIBHBIX MHOT'OI'PAHHHUKOB

Cummetpus B pocTpaHcTse. [lonsATHe

74 [IPaBUJILHOIO MHOTOTPAHHUKA. DJIE€MEHTBI
CUMMETPUU IPABUIBHBIX MHOTOTPAaHHUKOB
Cummerpus B npocTtpancTse. [lonsTue

75 MIPaBUJILHOIO MHOTOTPAHHHUKA. DJIE€MEHTBI
CUMMETPUH PABUIIBHBIX MHOTOTPAaHHUKOB
Cummetpus B ipocTpaHcTse. [loHsATHE

76 MPaBUJIBHOIO MHOTOIPAHHUKA. DJIEMEHTHI
CUMMETPUHU PABUIIbHBIX MHOTOTPAHHUKOB

77 Teopema Ditnepa

78 KonTtponpnas padoTta Ne3
3auét no teme "MHOTOrpaHHUKH.

79 [Tmomany moBepXHOCTEH MPU3MBI U
MUPaMHUJIBI

80 [TonsTe BexkTOpa. PaBeHCTBO BEKTOPOB

81 CrnoxeHue U BelYMTaHUE BeKTOpoB. Cymma
HECKOJIbKUX BEKTOPOB

82 CrnoxeHue U BelYMTaHUE BeKTOpoB. Cymma
HECKOJIbKUX BEKTOPOB

83 YMHOXEHUE BEKTOpa Ha YHUCIIO

84 Komnnanapusie BekTopsl. [IpaBuiio
napasJiesienumnes1a

85 Pasnoxenne BekTopa no Tpém
HEKOMIUIAaHAPHBIM BEKTOPOM

86 PasnoxeHue BeKTOpa 1o TpEM
HEKOMIUIAaHAPHBIM BEKTOPOM

87 [loBTOpPEHNE TEOPUM U PELIEHUE 3a/1a4




88

[loBTOpPEHNE TEOPUU U PELIEHUE 3a/1a4

89

3auét 1o TeMe "BekTopsl B mpocTpaHCTBE"

90

O000I11IEHNE U CUCTEMATU3ALNAA SHAHUM.
AKCI/IOMI)I CTGpGOMeTpI/II/I " UX CJICOCTBUS.

91

O000I11IEHNE U CUCTEMATH3ALNAA SHAHUM.
[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEN

92

O000I11IEHNE U CUCTEMATH3ALAA SHAHUN.
[lepnieHAUKyYIAPHOCTD NPSAMBIX U
IJIOCKOCTEHN

93

O000I1IEHNE U CUCTEMATHU3AIAA SHAHUN.
[lepnieHAUKYAAPHOCTD MPSAMBIX U
IJIOCKOCTEHN

94

O0001IeHE U CUCTEMATU3ALMS 3HAHUHN.
Muororpanauku. [Imomanu 60KoBBIX
MMOBEPXHOCTEH MPU3MBI U THPAMU/IBI

95

O0001IeHEe U CUCTEMATU3ALMS 3HAHUN.
Muororpanauku. [Imomanu 60KOBBIX
MMOBEPXHOCTEH MPU3MBI U TTUPAMU/IBI

96

O0001IeHE U CUCTEMATU3ALMS 3HAHUN.
Muororpanauku. [lmomanu 60KOBBIX
MTOBEPXHOCTEH MPU3MBI U THPAMU/IBI

97

O000111eHE U CHUCTEMATH3allis 3HAHUI,
[TonsTHE BEKTOpA B MPOCTPAHCTRBE.
Cno)keHUe ¥ BBIYMTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YHUCIIO

98

O00011IEHNE U CUCTEMATU3ALMS 3HAHUN.
[ToHsTHE BEKTOPA B IPOCTPAHCTBE.
CroXeHHe ¥ BBIYMTaHUE BEKTOPOB.




YMHOKEHUE BEKTOPA HA YHCIIO
99 O0001IeHre U CUCTeMAaTHU3aIHs 3SHAHH. 1
KommutanapHbie BEKTOPBI
100 Wrorosas koHTposbHAsI paboTa 1
101 O0001IeHre U CUCTeMAaTH3aIHS 3SHAHHH 1
102 O0o001IeHre U CUCTeMAaTH3aIHs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




11 KJIACC

KoanuecTBo 4yacos DJIEeKTPOHHbIE
Mara uudposeie
Nen/n | Tema ypoka Kontpoabubie | IlpakTuyeckue
Bcero u3yueHusi =~ oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue Temsl "KoopauHaTsl BeKTOpa 1
Ha IJIOCKOCTH M B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansipHoe 1
MIPOU3BEICHNE BEKTOPOB"
3 [ToBTOpenue Temsl "'Brruncienue yria 1
MeX/1y BEKTOpaMH B IIPOCTPAHCTBE"
4 [ToBTOpeHue Temsl 'Y paBHEHHE MIPSIMOH, 1
MPOXOASAIICH Yepe3 IBe TOUKH"
5 VYpaBHEeHHE MII0CKOCTH, HOPMaJb, 1
ypaBHEHHE IJIOCKOCTH B OTpe3Kax
5 VYpaBHEeHHE MII0CKOCTH, HOPMaJb, 1
YpaBHEHHE IUIOCKOCTU B OTpe3Kax
7 BekTopHoe npou3BeneHne 1
8 JIuHeiinble HEpaBEeHCTBA, JIUHEITHOE 1
IPOrpaMMHPOBAHUE
9 JIuHeiinble HepaBEHCTBA, JIUHEITHOE 1
IPOrpaMMHPOBAHUE
10 AHanuTHYecKue MeTo/Ibl pacuéra yria 1
MEX]ly MPSIMBIMU B MHOTOTpaHHUKAX
1 AHanuTHyecKne METO/Ibl pacuéra yria 1
MEX1y IJIOCKOCTSIMU B MHOTOI'PAaHHHUKAX
12 ®dopmyiia pacCcTOSIHUS OT TOUKH J10 1




IIJIOCKOCTH B KOOpJAWHATAaX

HaxoxpaeHue paccTossHui OT TOYKHU 10

13
IJIOCKOCTH B Ky0e

14 HaxoxxaeHne paccTOSHUHM OT TOYKH 10
TUIOCKOCTH B TIPaBUJIHOW TUpaMUJIe

15 KonTponbHas pabota " AHanutuueckas
reoMerpus’

16 CedeHust MHOTOTPaHHHUKOB. CTaHJAPTHBIE
MHOTOI'PaHHUKH

17 CedeHust MHOTOTPAaHHUKOB: METO]T CJIEJIOB
Cedenust MHOTOIpPaHHHUKOB. CTaHapTHBIE

18 TUTOCKOCTH, TIEPECEUCHUS TIPSIMBIX H
IIJIOCKOCTEN

19 [TapannenbHble NPsIMbIE U TUIOCKOCTH
napasieNibHble CeUYeHUS

20 [TapannenbHble NPsIMbIE U TUIOCKOCTH
pacy€r OTHOUICHMI
[TapannenbHble NPsSMbIE U TUIOCKOCTH

21 YTJIbI MEXTY CKPEITUBAIOIIIMMHUCS
PSIMBIMH
[lepneHuKyIsipHbIE PSMBIE U

99 IJIOCKOCTH: CTaH/IaPTHBIE Maphbl
MEPIEeHIUKYIISIPHBIX MJI0CKOCTEN U
MPSMBIX, CAMMETPHUH MHOTOI'PaHHUKOB
[leprienAuKyIIpHBIE TPSMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX
NepIeHANKYIIpax

24 [lepnieH UKy ISIpHBIE NIPSMBIE U




IIJIOCKOCTH. BBIYUCIICHUS OJIUH B
MHOTOrpaHHHuKax

25

[ToBTOpenue: momanu
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
101 IeH, CooOpakeHus 0100Ms

26

[ToBTOpeHue: momanu
MHOT'OYTOJIbHUKOB, (DOPMYJIBI JIJIS
TJI01Ia e, cooOpakeHus o 100us

27

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB, (hOpMYJIbI IJI5
TI01a e, cooOpakeHus o 100us

28

[Inomany ceyeHnit MHOIOrPAHHUKOB:
IUIOLIAAM MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHHUsI 10100

29

[Inomaay ceyeHnii MHOrOrpaHHUKOB!
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOPaKeHHUSI IO 100U

30

KontponbHas padota "[loBTopenue:
MHOTOIPaHHUKH, CEUCHUS
MHOT'OTPaHHUKOB"

31

0065BEM Tema. O0BeM IPSIMOYTOJIEHOTO
napasuiesienurea

32

3agaum 00 yABOEHHH Ky0Oa, 0 KBaJparype
Ky0a; 0 TpUCEKLIUH yria

33

CrepeoMeTpuueckne 3ajauu, CBI3aHHBIE C
00BEMOM NPSAMOYTOJIEHOTO
napasuJiesienumnesa

34

HpI/IKHaI[HHe 3a71a4M, CBsA3aHHBIC C




BBIYHCIICHUEM 00BhEMA MPSMOYTOIBHOTO

napauiesienumneaa

35 O0BEM npsIMON TIPU3MBI

36 CrepeoMeTpHruecKre 3aa9d, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB MIPSIMON TTPH3MBI

37 [TpuknamHbie 3a1a49u, CBA3aHHBIC C
00BEMOM MPSAMOI TPU3MBI
Breraucnenne 006EMOB TeN ¢ IOMOILBIO

38 onpeaenéHHoro uarerpana. O0bsEM
HaKJIOHHOHN IIPU3MBI
Breruncinenne 00bEMOB TeEN ¢ TOMOILBIO

39 onpeaenéHHoro uarerpaga. O0bEM
TTAPaMHUJTBI

40 dopmyna o0bEMa mupamuasl. OTHOIIICHUE
00BEMOB MUpaMHU/T ¢ OOITUM yTIIOM

41 dopmyna o0bEMa mupamuasl. OTHOIIICHUE
00BEMOB MUpPaMHU/T ¢ OOLTUM yTIIOM

42 CrepeomeTpudecKue 3a7a41, CBI3aHHBIC C
00BbEMaMK HAKIIOHHOM MPU3MBI

43 CrepeomeTpuyuecKue 3a7a41, CBI3aHHBIC C
00bEMaMK TTUPaMUIBI
[Tpuknagaeie 3agayn mo Teme "OO0bEMBI

44 Tex', CBA3aHHBIE C 00BEMOM HAKIOHHOUN
MIPU3MBI

45 [Ipuknanueie 3a1auu o Teme "OO0bEMBI
TeNn', CBA3aHHbBIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenune o0bEMOB. Brrunicnenue

PaCCTOAHUA N0 MJIOCKOCTU




KonTponbras padota "O0béM

47 N
MHOTOTpaHHUKA
Hunuuapudeckast TOBEPXHOCTD,

48 00pa3yromme MUIHHAPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBor HUIUHAD.
[Inomane MOBEpXHOCTH LWJIMH]PA

50 Konnueckasi moBepXHOCTh, 0Opa3yroime
KOHHMYECKON noBepxHocTH. Konyc

51 CedeHne KOHyca MIOCKOCTBIO,
napajuiebHOM MII0OCKOCTH OCHOBAHUS

52 VYceuénnslii konyc. M300paxenue
KOHYCOB 1 YCEUEHHBIX KOHYCOB

53 [Tmomans 60KOBOI TOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTH KOHYCa

54 [Tmomane G0KOBOI TOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTH KOHYCa
CrepeomeTrpuueckue 3aa4uu Ha

55 I0Ka3aTEIbCTBO U BEIUUCIICHHE,
IIOCTPOECHHUEM CEUYECHHUU LIMIIMHpPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
MIOCTPOECHUEM CEUECHUU LUIUMHAPA, KOHyCa

57 [IpuknagHeie 3aa4M, CBA3aHHbBIE C
HUAITMHIPOM

58 [IpuknagHeie 3aa4M, CBA3aHHbBIE C
HUAITMHIPOM

59 Cdepa u map




60

[epeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHI0. By u n3o0paxkenue mapa

61

[epeceuenue chepsl u mapa c
tockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHI0. By u n3o0paxkenue mapa

62

VYpasuenue cdepsl. [Tnomans chepst u eé
yacTen

63

CummMmetpus cdepsl U mapa

64

CrepeomeTpuyecKHe 3a1a4u Ha
JTIOKA3aTeIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO c(epoi U IapoM,
MMOCTPOCHUEM MX CEYEHUH TUIOCKOCTHIO

65

CrepeoMeTpHUEeCKHE 3a]a9l Ha
JI0Ka3aTeIbCTBO M BBEIUYMCIICHUE,
CBsI3aHHBIC CO CEepOii U IaApOM,
MOCTPOSHUEM UX CEUYCHUH TIOCKOCTHIO

66

[IpuknaaHbie 321241, CBSI3aHHBIE CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA IJIOCKOCTH,
BBIYKCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
noxoous

68

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpalliCHUS U
MHOI'OI'paHHHUKOB

69

3agaun no Teme 'Tena U MOBEPXHOCTH
BpalleHus"

70

3agaun no Teme 'Tena U MOBEPXHOCTH
BpalleHus"




71

Konrponsnas padora "Tena u
IIOBEPXHOCTH BpAIICHUS

72

O6bEm munuuapa. Teopema 06 00bEME
IpsAMOro nuJnHApa

73

Brruncienue 00bEMOB TE ¢ HOMOIIBIO
onpeaenéHHoro uurerpaina. O0bEmM
KOHyca

74

TTimommaam 60KOBOM U MOJIHON
MMOBEPXHOCTH KOHYyCa

75

CrepeomeTpudecKue 3a7a4i, CBI3aHHBIC C
BBIYUCIICHUEM O0BEMOB ITUITUH/IPA,
KOHycCa

76

[Ipuknagasie 3agaun mo Teme "OOBEMBI 1
TJIOIIAIA TIOBEPXHOCTEH Tem'

77

OO0BEM 1mIapa 1 IIapoBOro CEKTOPA.
Teopema 06 o6vEMe trapa. [lmomrans
cdepbl. CTepeoMeTpUUISCKUE 3a/1a4H,
CBSI3aHHBIE C BEIYHCIEHHEM 00BEMOB
1apa, IMapoBOro CErMeHTa U IapoBOro
CeKTopa

78

[Ipuknagaeie 3anaun mo Teme "OO0bEMBI
Ten'', CBA3aHHBIC C 00BEMOM II1apa u
wiomaapio cgepbl. COOTHOLICHUS MEXKTY
IUIOIAISIMH ITOBEPXHOCTEH U 00BEMaMuU
HOIOOHBIX Tell

79

ITooGHBIE TENa B MPOCTPAHCTBE.
N3menenune o0bEMa mpu noa00Mu.
CrepeomeTpHuyecKHe 3aJjauil, CBSI3aHHbIE C




BBIUUCIICHUEM 00BEMOB TEI U IUIOLIAICH
IIOBEPXHOCTEN

80

KonTponbnas pabora "[lnomanu
MMOBEPXHOCTH U OOBEMBI KPYTIIBIX TEI

81

JBuxenus npoctpancTBa. OToOpakeHHUS.
JiBuxeHus u paBeHCTBO puryp. Odmue
CBOMCTBA JIBUKEHUI

82

Bupl 1BMKEeHMIN: TapauieIbHbII
MEPEHOC, [IEHTpaIbHAsg CUMMETPHS,
3epKajibHasi CAMMETPHUS, TOBOPOT BOKPYT
psAMOI

83

[IpeobpazoBanms mompodus. [lpsmas u
cthepa Diinepa

84

I'eomeTpuueckue 3ajaun Ha TPUMEHEHUE
JBUKEHUS

85

Kontponbras padota "BekTops! B
npocTpaHcTae”

86

O6o6maromee moroperue 11 moHsITHI 1
MeToA0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allns 3HAHUN:
"[MapannenbHOCTh NPSIMBIX M INIOCKOCTEH
B MpOCTpaHcTBe"

87

O6o6maromee moBroperue 11 moHITHI 1
MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3allns 3HAHUH!
"BekTopsl B mpocTpaHCTBE"

88

Oo6o06maromiee noropenue 11 nonsruit u
MeToJI0B Kypca reomerpun 10-11




KJIACCOB, CUCTEMAaTHU3all1s 3HAHUI !
"BexTopsl B IpocTpaHCTBE"

89

Ob6o6maroiee nopropenue 11 nonsaruii u
MeToI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3all1s 3HAHWI .
"O06beM MHOTOrpaHHuKa"

90

O6o6maroiee nopropenue 11 nonsruii u
MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3all1s 3HAHWI !
"O06beM MHOTOrpaHHuKa"

91

O6o6maroiee nopropenue 11 nonsruii u
MeTOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3all1s 3HAHWI !
"[1momrau MOBEpXHOCTH U OOBEMBI
KpyTJIbIX Ten"

92

O6o0mmaromee moroperue 11 moHsITHI 1
MeToA0B Kypca reomerpun 10-11
KJIACCOB, CHUCTEMATH3ALIHs 3HAHMIA:
"[1momraay MOBEpXHOCTH U OOBEMBI
KpyTJIbIX Ten"

93

HroroBas koHTposbHAs paboTa

94

HroroBas koHTposibHas paboTa

95

[ToBTOpEeHME, 0600IIEHNE 1
CHCTEMAaTU3aLMA 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPUU KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

Hctopus pa3BuTHs CTEPEOMETPUH KAK
HAYKU U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX HHAKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ poib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTMI

99

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ poib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTMI

100

WcTopus pa3BuTHs CTEPEOMETPUU KaK
HayKH U e€ poJib B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

WcTopus pa3BUTus CTEpeOMETPUU Kak
HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

102

HcTopus pa3BUTHs CTEPEOMETPUU KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







YYEBHO-METOJINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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