MUHHUCTEPCTBO NPOCBEIEHUS POCCUHUCKOM ®EIEPALIANA
MHHHCTEPCTBO 00PA30BAHUS M HAYKH AJITAaliCKOro Kpasi

KOMHTET 1o odpasosanuio r. bapuayaa

MBOY "COII Ne126"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
MO yuuTeneit MareMaTHKH NIEJArOTUYECKHUM COBETOM Hupextop MBOVY "COIII
Nel26"

IIporoxon or 21.08.2024 Nel  Ilporoxon or 22.08.2024 Ne9
3araiinos A.B.

Tputas o1 22.08.2024r.
Ne01-08/299

PABOYASI TIPOTPAMMA
(ID 4832875)

y4ebdnoro npeamera «I'eomerpusi. Y riyGaeHHbIi ypoBeHb»

st 11A(2) knacca
cpenHero ob1ero obpa3oBaHus
Ha 2024-2025 y4eOHbIit roj

Cocrasurelb:
Oukac FOnus BacunseBua
Yuurens MareMaTUKH

r. bBapuayn 2024



Munncrepcerso 06paszoBanus u HayKu AJITalicKoro kpas

Komurer no o6pazosanuso r.bapuayna

MBOY "COII Ne126"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
MO yuureneit nearoruvyecKuM Hupextop MBOY "COIII
MaTeMaTHKH COBETOM Nol26"
[Tporokon or 21.08.2024 Nel  TIpotoxos ot 22.08.2024 /
Ned U ! 3araifHoB A.B.

I[Npukas ot 22.08.2024 r.
Ne01-08/299

PABOYASI ITIPOTPAMMA
(ID 4328555)

ydebHoro npenmera «eomerpus. Yrny6ieHHbIH YPOBEHD
it obyuaronmuxest 11«Ax»,11«By kinaccos
cpennero obuiero o6pa3oBaHus

Ha 2024-2025 yye6HbIit ron

Cocrasurens: Yunmosa Ceernana
AnexceeBHa
YYUTEb MAaTEMATUKH

r.bapnayn 2024



HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OMHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpEIHETO
o0rmiero oOpa3oBaHusl, TaK Kak 00eCredynBacT BO3MOXKHOCTh N3YUCHUS AUCLUTUIINH
€CTECTBEHHO-HAYYHOM HAINpaBICHHOCTH W MPEAMETOB TyYMaHUTApHOTO LHUKJIA.
[lockonpky  Jormyeckoe  MbIIUIEHHE,  (opMmupyemMoe  Npu  HU3YyUEHUH
00yYaIOIUMUCS TIOHATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOUKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU T€OMETPUUECKUX
3aJa4, YyMEHHE BBIABUIaTb U ONPOBEpraTh TUIOTE3bl HEMNOCPEACTBEHHO
UCHOJIb3YIOTCS NPU PELIEHUH 33]a4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YAaCTHOCTH
(du3nYecKux 3aaau.

[enb ocBoeHus mporpaMMbl yueOHOTo Kypcea «['eomeTpus» Ha yrmyOnaéHHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJIbHBIX CIOCOOHOCTEH OO0y4arommxcsi Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABIISIOIIEH ITpeIMeTHON obsacTn «MaTtemaThka u
nHpopMatrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  MPUOOPETEHUS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACHCTBUM,
cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPoheCcCHOHATBHOTO
o0Opa3oBaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHBIME 3aJadyaMu Kypca TE€OMETPHUH Ha YIIIyOJIEHHOM YpOBHE,
PaCIIMPSIONINMH U yCUIUBAIOIIUMHU Kypc 6a30BOT0 yPOBHS, SIBISIFOTCS:

paciiMpeHue MpeAcTaBIeHUs] O TEOMETPUM KaK YaCTH MHPOBOU KYJIbTYPHI U
(opMHUpOBaHKE OCO3HAHNUS B3aUMOCBSA3M F'€OMETPUH C OKPYIKAIOLIUM MHPOM;

dbopMupoBaHHE TIPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAXHEHIINX MaTEeMaTHUYECKUX MOJENAX, IMO3BOJISIIOINIMX OMHUCHIBATH U M3Yy4yaTh
pa3HbIe SBJICHUS OKPYXKAIOLIET0 MUpa, 3HaHWE MOHITUIHOTO anmnapara o paseiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TOHATHUSAMH O
MPOCTPAHCTBEHHBIX (UTypaXx M HMX OCHOBHBIMHM CBONCTBaMH, 3HAaHHE TEOpEM,
dbopMysl U yMeHHE MX NPUMEHATb, YMEHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJAPTHBIE CIIOCOOBI PEILICHUS 3a/1a4;

dbopMupoBaHrE YMEHHUS paclio3HaBaTh HA YEPTEKaxX, MOJCTSAX U B PEAIbHOM
MHUpPE MHOTOIPAaHHUKM M Tella BpalleHHs, KOHCTPYHPOBATb TE€OMETPUUECCKHUE
MOJIENH;

(opMUpOBaHNE TOHMMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOIO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHi, (popMHupoBaHNE TMOHUMAHUS POIH AKCHOMATHUKU IIPH
IIPOBEJICHUN PACCYKIACHNN;

dbopMupoBaHHE YMEHHUS BJIa/JE€Th METOJAMHU JI0KA3aTeIbCTB U AJITOPUTMOB
pellIeHusl, YMEHHUS MX HPUMEHSTh, NPOBOJUTH J0Ka3aTeJbHbIE PACCYKICHUS B
XOJI€ peIICHHUs CTePEOMETPUUECKUX 3a7a4 U 3a71a4 C IPAKTHUECKUM COJIep KaHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTelbCTB  MpPH



000CHOBaHMHU MaTEMAaTUYECKUX YTBEPXKJIECHUH U pPOJIM aKCHOMATHKHU B IPOBEJCHUU
JeTYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPILIEHCTBOBAHWE WHTEIUIEKTYyaJIbHBIX M  TBOPYECKHX
CIOCOOHOCTEN 00yUarOMIMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETpPUH:
YMEHHUSI pPaclo3HaBaTh MPOSIBJIECHUS T'€OMETPUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peaibHBIX >KM3HEHHBIX CUTYyalUsX W NPH U3YYEHUU APYTHUX
y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEHl U  3aKOHOMEPHOCTEH,
MOJIETUPOBAHUSl pEATbHBIX CHUTYallUid, HMCCIEIOBAHUS MOCTPOEHHBIX MOJIEJEH,
MHTEPHPETALNU [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBistorca: «lIpsMble W IUIOCKOCTH B HPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtopel u  KoOpAMHATHL B
MIPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHSTUSAMMY», PEIEBAHTHBIMH T'€OMETPUM Ha yriayOJIEHHOM YpOBHE OOyueHUs B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHbIM JIMHUSM y4€OHOTO Kypca, a
dbopMHpoBaHUE JIOTMUECKUX YMEHUH  pacmpenensiercs He  TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yudenusa. Coaep:xanue oOpa3oBaHHs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil padoueit
IpPOrpaMMbl, paclpee€HHbIM IO rojaM OO0Yy4YeHHS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpaliaiucb  HEOJHOKpPAaTHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMH MOHATHUAMH U HABBIKAMU MOCJIEIOBATENBHO U MMOCTYNATENIBHO, C
COOJTI0/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPECTABICHUN 00yUaroluXCs, paclupsis U yriyosss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

Ilepexon K U3y4EHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISAET:

co3garh ycinoBus s guddepeHunanuu  00ydeHHs,  MOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX IMpOrpamMM, OOECHeuuTh yriayOnaeHHoe
M3YUYEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MateMaTukay;

MOJTOTOBUTh OOYYarOIIMXCA K MPOJODKCHHUIO M3YUYEHHS] MAaTeMaTUKH C
yuéToM BbIOOpa Oyaymied npodeccuu, obOecreurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha usyuenue yueOHOro kypca «l'eomerpusi» Ha yriayoaéHHOM ypoBHe B 11
kiacce oroautcs 102 vaca (3 yaca B HEZIEIIO).



COILEPKXAHUE OBYUYEHUA
11 KVIACC

TeJia BpaleHnus

[Tonarus: mUIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAasi MOBEPXHOCTb,
chepuueckas TMOBEPXHOCTh, oOOpasyromue noBepxHocTe. Tema BpamieHwus:
IWIMHIP, KOHYC, YCEUYE€HHBIM KOHYyC, cdepa, map. B3aumHoe pacnosioxeHue
chepbl U TUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpaIrieHusl Ha TuiockocTu. Pa3BépTka nunmuHApa M koHyca. CumMmeTpusi cepsl u
mapa.

O6béM. OcHoBHBIE CcBOIicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenunesa u ciaefactBus u3 He€. OObEM mpsMol u
HAKJIOHHOW TPU3MBI, MIWJIWHPA, TUpaMHuIbl U KoHyca. OOBEM Imapa U mapoBOTo
CErMeHTa.

KoMOunanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B
LIUJUHIpP, OMNHCaHHas oKojio IwmiauHapa. llepeceyenue cdepbl u mapa c
miockocThio. Kacanuwe mapa u cdepsl miockocTeio. [loHsITHE MHOTOrpaHHUKA,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BOUCAHHON B MHOTOTPAHHUK WA TEJO
BpalllCHHUS.

[Tnomaar MOBEPXHOCTH IUIMHApPA, KOHYCA, IUIOMAab chephl U €€ yacTeu.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJCH TOBEPXHOCTEH
nofaoOHeIx Quryp. IlpeoOpazoBanue momoOus, romMoreTus. Pemienune 3amad Ha
IUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BpPAIlCHUS: CEUSHUS IIIHMHAPA
(mapayyienbHO M TMEPHNEHANKYISIPHO OCH), CEUYECHHS KOHyca (mapajijieiabHbIe
OCHOBAHHUIO U MPOXOSIIME YEPE3 BEPIIUHY), CEUCHUS 1Iapa, METOAbI TOCTPOCHHS
CEUCHHI: METO/ CJIeIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO MEepeHoca
CEKYLIEH IIJIOCKOCTH.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepauuud Haja BeKTopamu. BekTopHoe
yMHOXX€HHE BeKTOpoB. CBOHCTBa BEKTOPHOro yMHOXeHUs. [IpsMoyronbHas
cucreMa KoopauHaT B mpoctpancTtBe. Koopaunatel Bektopa. Paznoxxenue BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJA MPU PEUICHUU TE€OMETPUUYECKUX
3a/1ay.

JABUKEeHNS B IPOCTPAHCTBE

JIBwxkenust npoctpanctBa. OtoOpaxeHus. [[BKeHUST U paBEeHCTBO (UTYD.
OOmme CBOWCTBAa NBWKCHHWA. BuUIb JBWKEHWN: TMapajuIeNbHBIA IEpPEHOC,
[EHTpaAJIbHAsI CUMMETpHsA, 3€pKajbHas CHUMMETPHS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IHVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BocMTaHMe:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMKM 00YyYaIOIIEeTrocs Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  oO0IIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXIAHCKOro oOmiecTBa (BBIOOPHI, OMPOCH M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COIIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C HX
(YHKIIUSIMU 1 HA3HAUYCHUEM;

2) naTpUOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKONW HIACHTUYHOCTH, YBOKCHHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOUICHHE K
JOCTUKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOU LIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHWA B JPYTrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOr0O Hapojaa, chOpMUPOBAHHOCTh
HPAaBCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IMOBEICHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCThIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) acTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAsg OSCTETUKY MAaTEeMaTHYE€CKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUN, PACCyK/IEHUN, BOCTIPUUMYNBOCTD
K MAaTEMaTUYECKUM aCIeKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

chOpPMHPOBAHHOCTh, yMEHHUS TPUMEHSATh MAaTEMaTUYECKHE 3HAHUS B
MHTEpecax 3JI0pOBOTO M 0€30MacHOT0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM PEXHUM 3aHATUNA H
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATENHOCTHIO;

6) TpynoBOe BocnuTaHMeE:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpec K
pasnmuuHbiM  cpepam  TPOdECCUOHATIBHOM  JIESITEIBHOCTH, CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKECHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymieli mpodeccudn W pealn30BBIBAaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTU4eCcKoMy  OOpa3oBaHUI0O U



caM000pa30BaHMI0 HAa TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PELICHUH NPAKTUYECKUX 3a]]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, TOHUMAHUE BIUSHUS
COLUAIBHO-3KOHOMUYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHUE TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTHYECKUX 3HAHWN JJi1 pelieHus 3ajad B 00JacTH
OKPYXarUIEd Cpeapl, IUIAHUPOBAHHE IIOCTYNKOB M OIEHKM HMX BO3MOXHBIX
MOCJICACTBUUN IISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTeMaTUYeCKOM HayKh Kak cQepbl YEeIOBEUECKOW NeATeNbHOCTH, JTaloB ¢
pa3BUTHA M 3HAYUMOCTH JUISI PAa3BUTHS LMBUIM3ALMHU, OBJIAACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHUS MHUPA,
FOTOBHOCTh OCYIIECTBJISATh MPOCKTHYKD M HCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
ompeiesICHUs] TIOHSITUHN, YCTaHABIMBAThH CYILIECTBEHHBIN MpPHU3HAK KiIacCUPUKAIIH,
OCHOBAHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAIN34;

BOCIIpUHUMATh,  (popMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

nenaTh BBIBOJABI C HMCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOAUTD MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHS U BHIBO/IBI;

BBIOMpATh CMOco0 pelieHnus y4eOHOW 3ahaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHHUs, BHIOWpaTh Hauwboliee TMOAXOMSIMUNA €  y4&ToM
CaMOCTOSITETIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkyue 1eMCTBUSA:



HCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh  BOIMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  MpodiemMy,
yCTaHaBJIMBAaTh MCKOMOE M JaHHOEe, (OPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEA0BAHKE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4eckoro oObeKTa, siBJIEHUs, MpoIliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITeNIbHO (OpMYyIHpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIOACHHUS, HUCCIENOBaHMUs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIyYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIECHHUI;

MPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpoliecca, a TakKe BbIJIBUTAThH
MPEANOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmanmei:

BBISBJISITh JACPUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOJAUMBIX JIJIi OTBETA Ha
BOIPOC U JUIsS pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEGOPMAIMIO PA3IWYHBIX BHUJIOB H
(dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBAaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WUTIOCTPUPOBATh TpaUuECKH;

OLICHUBATH HaJIEXKHOCTh uH(bOpMaluu 1o CaMOCTOSATEIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMATH U (DOPMYIIMPOBATH CY>KJICHHUS B COOTBETCTBUU C YCIOBUSAMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a/add,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yIbTarT;

B XOJ¢ OOCYXXJEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBbI, pemaeMol 3aJadd, BBICKA3bIBATh HJCH, HAIICJCHHBIE HA TIOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTUX YYACTHHKOB
nuajora, oOHapy>XKMBaTh Pa3jIudue U CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1ayi, DKCIIEPUMEHTA, UCCIIEI0OBaHUS,
MPOEKTa, CAMOCTOSTEILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3a/ad
MIPE3CHTAIIMN 1 0COOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCOO pPEIIeHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATENHHON  pedUieKCMM  Kak  OCO3HaHHUS
COBEpIIAEMBIX JCHUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIIAJIETh
crnoco0aMu CcamMONpPOBEPKHU, CAMOKOHTPOJSI Mpollecca U pPe3ysbTara pelleHHs
MaTeMaTHYEeCKOM 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTbH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHKEHUSI WM HEAOCTH>KEHUSI Pe3yJIbTaTOB AESATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MMOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaAJIbHOU
paboThl mTpu pemeHuu Y4eOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOM
NEeSATENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM palOoThl, paclpeneisTh
BUJIbI pabOT, JOrOBapUBAThCS, OOCYXIaTh TMPOIIECC M pe3yJbTar padoOThI,
00001aTE MHEHUS HECKOJILKHX JIIOJIEH;

y4acTBOBaTh B TPyNMHOBBIX Gopmax paboTel (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThHl H
KOOPAUHUPOBATh CBOW JCHUCTBUS C JPYTMMH 4YJI€HAaMU KOMaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K koniy 11 kiacca oOyyaromuiicss HayduTCs:

e CBOOOJIHO OMNEPUPOBATh MOHSATHUSIMH, CBA3AHHBIMU C LHWJIUHIPUYECKOM,
KOHMYECKON U CcPEeprUYeCKOM TMOBEPXHOCTIMH, OOBSICHATH CIOCOOBI
MOJIyYeHHUS;

e OINEPUPOBATH MOHATHUIMU, CBI3AHHBIMU C T€JIAMU BPAICHUS: IIUITUHIPOM,
KOHYCOM, c(hepoii 1 mapowm;

e pacrmo3HaBaTh Teia BpamieHus (WIMHAP, KOHyC, cdepa u 1map) u
OOBSACHATH CIIOCOOBI TOJIYYESHHUS TeJl BPAIlCHUS;

e KJacCU(PUIIMPOBATH B3aUMHOE PACTIONOKEHUE C(HEPhI U TIIOCKOCTH;

e BBIUKCISATh BEJIWYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB W TEJ BpallCHUS,
O0BEMBI U TUIONIA/IA TOBEPXHOCTEH MHOTOTPAHHUKOB W TEJNl BpAICHUA,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;



CBOOO/IHO OIEPUPOBATh MOHATUSMHU, CBS3aHHBIMH C KOMOMHAIMSMH TeJ
BpallleHHs] 1 MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, cepa, BOUcaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHMUS;

BBIYKCIIATh COOTHOILIEHUS MEXY IO MU IOBEPXHOCTEN U 00BEMaMU
MOJOOHBIX TEN;

M300pakaTh M3y4yaemble (QUTYphl, BBINOJIHATH (BBIHOCHBIE) IUIOCKUE
YEepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BPAILCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTaBICHHYIO Ha
YyepTekax U pucyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ONIEPAIMU HAJl BEKTOPAMU;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIMHAT;
pemarb reOMETPUYECKHE 3a/1a4l Ha BBIUMCIECHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAaCCTOSSHUM OT TOYKM JO IUIOCKOCTH, B
LIEJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA IIPU PEIICHUU;
CBOOOJHO ONEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C JIBJKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBIMOJHATh HM300paKEHUST MHOTOTPAaHHMKOB M TE€J BpaUICHHUs IpHU
MapajuieIbHOM  MEPEHOCE, ILEHTPAIbHOM CUMMETPUH, 3E€PKaJbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00us;
CTPOUThH CEYEHUsI MHOTOTPAHHUKOB M TEJl BPALLEHUSA: CEUCHMS LMIMHIpA
(mapayienbHO U NEPHEHIUKYIISIPHO OCH), CEYEHHUs KOHYyCa (MapaiieiabHbIe
OCHOBAHMIO U MPOXOIAIIUE YepPe3 BEPIIUHY ), CEUCHUS 1I1apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUN: METOJl CJIE0OB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEH MITOCKOCTH;
JIOKa3bIBaTh FEOMETPUUYECKHE YTBEPKICHHUS;

MPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHUs CTePEOMETPUUECKUX
3a/lay, MPEANOJaraloliMX HECKOJbKO IIAroB PEIICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

pemarb 3aJadyd Ha JOKAa3aTelbCTBO MAaTEMaTUYECKUX OTHOLICHUHA U
Hax0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHSATH MPOTPAMMHBIE CPEACTBA U AJNEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay;

NPUMEHATh  IOJyYEHHbIE  3HAHWA HAa  IPAKTUKE:  CpPAaBHUBATbH,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYallu, IPUMEHSITh U3yUCHHBIE
MOHATHUS, TEOPEMBbI, CBOMCTBAa B TNpolLEcCe TOWCKA  PpelIeHUs



MaTeMaTU4ecku  CHOPMYJTUPOBAHHOM  TPOOJEMBI,  MOJEIUPOBATH
peallbHBIE CUTYAallMd Ha SI3bIKE T'€OMETPUHU, HUCCIEAO0BATH IIOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUUECKUX TIOHITAM UM TEOPEM,
anmapara anreOpbl, peniaTh MNPAKTUYECKHE 3aJlaud, CBS3aHHBIE C
HAXOKJACHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh MpeACTaBiICHUs] 00 OCHOBHBIX dTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4yacTu (PyH1aMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE INTAHUPOBAHUE
11 KITACC

KoanvecTBo yacos DJIeKTPOHHBbIE
Ne i/ :-[I;:rn;j:;o;;::me PAINIEIOn M TEM Beero KouTtposbhbl IIpakTu4yeckue f)lél:)(zl::)o?al::lbnme
e padoThblI padoThI pecypebi
1 AHanuThuyeckas reoMeTpHusl 15 1
) [ToBTOpEHwUe, O606I.H€Hlfe u 15 |
CUCTEMaTHU3AIIMs 3HAHUM
OOBEM MHOTOrpaHHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaay moBepXHOCTH U 00BEMBI 9 |
KPYTJIBIX TEI
6 JIBU>KEeHUA 5 1
. [ToBTOpECHME, 0606H16H1fe u 17 )
CUCTeMAaTH3aIHs 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KUIIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kourpoasnsie | IlpakTuyeckn
n/n Bceero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI e padoThl
pecypcsl

[ToBTOpenue Temsl "KoopauHaThl

1 BEKTOpa Ha IVIOCKOCTH U B 1
npocrpaHcrae”

) IToBTOpenue temsl "CkansipHOE 1
MIPOU3BEIEHNE BEKTOPOB"

3 [loBTOpeHue TeMsbl "Brruncienue yria |
MEXJly BEKTOpaMHU B IPOCTpaHCcTBE"

4 [ToBTOpeHue TeMbl "YpaBHEHHE PSIMOH, |
MPOXOAsIIeH uepe3 1Be TOUKU"

5 YpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

6 YpaBHEHHE IOCKOCTH, HOpMaJlb, |
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

7 BekropHoe npousBeneHue 1

2 JInneliHbIe HEPABEHCTBA, JINHEWHOE 1
IPOrpaMMUPOBaHUE

9 JIuHeiitHble HEPaBEHCTBA, TUHEUHOE 1




IporpaMMUpPOBaHUE

AHaIUTUYECKHE METOBI pacuéra yria

10 MEXy PSIMBIMH B MHOTOTPaHHHUKAX

1 AHanuTuueckue METObl pacuéra yria
MEX/1y TUIOCKOCTSIMH B MHOTOI'paHHUKAX

12 ®dopmyJsia pacCTOSIHUSL OT TOUKH J10
IUIOCKOCTH B KOOPJHMHATaX

13 Haxoxzaenue paccTossHU# OT TOYKHU A0
IJIOCKOCTH B Ky0e

14 HaxoxzaeHnue paccTossHU# OT TOYKHU A0
IUIOCKOCTH B MPaBUJILHON MTUPaMUIE

15 KonTponbHas padbota "Ananurnyeckas
reomerpus”

16 CeueHust MHOTOI'paHHUKOB:
CTaHJapTHBIE MHOTOT PAHHUKHU

17 CedeHuss MHOTOIPaHHUKOB: METOJ
CIIEJIOB
CeueHuss MHOIOIpaHHUKOB:

18 CTaHJapTHbIE TNIOCKOCTH, TIEPECEUCHUS
HPSIMBIX U IJIOCKOCTEN

19 [lapasnienbHble MPsIMbIE U TNIOCKOCTH:
napauieNbHble CeYeHUS

20 [lapanenbHble NpsIMbIE U TNIOCKOCTH:
pacu€T OTHOLIECHUI
[lapanienbHble NpsIMbIE U TNIOCKOCTH:

21 YIJIBI MEK1y CKPEIIMBAIOIIUMUCS

IpsAMBIMHA




22

[lepnenauKyIsipHbIE MIPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIECHIUKYISAPHBIX TIIOCKOCTEN U
IPSIMBIX, CHMMETPUU MHOTOTPAHHHUKOB

23

[lepnienquKynsipHBIE IPSAMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYISPAX

24

[IepnieHquKynsipHBIE MIPSAMBIE U
IIJIOCKOCTH: BBIYHACIICHUS JUIUH B
MHOT'OTPaHHUKAX

25

IToBTOpenue: mwiomanu
MHOTOYTOJIEHUKOB, ()OPMYJIBI JIJIs
IoIaAel, COOOpaKeHUS MO00HSI

26

[ToBTOpEHMeE: mIomaau
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIS
Ioaaen, cooopakxeHus moa00us

27

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJEHUKOB, (DOPMYIIBI JIJIsS
TIoIIa e, cooOpakeHus Moa00us

28

[Inomaau ceyeHnii MHOTOTPaHHHUKOB:
TUTOIIAIM TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MMOA00uUs

29

[Inomany ceyeHnit MHOTOIPAaHHUKOB:
IUIOIAAM IOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOI00uUs

30

KonTponbnas padora "[loBTOopenue:
MHOTOTPAaHHHKH, CEUCHUS
MHOTOTpaHHHUKOB"




31

O06BEM Tema. O0BeM IPSIMOYTOJIEHOTO
napauiesienumnea

32

3anaun 00 yaABOCHHH Ky0a, O
KBaJpaType Ky0a; 0 TPHUCEKIINU yTJia

33

CrepeomeTpHuuecKkue 3aa4u, CBI3aHHbIC
¢ 00bEMOM TIPSAMOYTOJIBHOTO
napaJiesienumnea

34

HpI/IKHaILHBIe 3aJa4u, CBA3aHHBIC C
BBIYKCIICHHEM 00bEMa MpsAMOYT'OJIbHOTO
Mapauicjicnmncaa

35

O0BEM npsMOit TPU3MBI

36

CrepeoMeTpuueckue 3aauu, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOiA
IPU3MBI

37

[TpukinagHble 3a0a4M, CBSI3aHHBIE C
00BEMOM TMPSMON MTPU3MBI

38

Brruncnenue 00bEMOB TN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaita. Oobém
HAKJIOHHOU MPU3MBI

39

Brrunciaenue 006EMOB TE ¢ TOMOILBIO
omnpenenéuHoro uarerpana. Oobpém
HI/IpaMI/IILBI

40

®opmyna o0bEMa MUPaMUIBIL.
OTtHotieHne 00bEMOB TUPAMU] C
OO0IIKM YTJIOM

41

dopmyia 00bEMa MUPaAMUJIBL.
OTtHotieHne 00bEMOB TUPAMU] C
00IIUM yTIIOM




CTepGOMeTpI/I‘IeCKI/Ie 3aJa4M, CBA3aHHBIC

42 ¢ 00bEMaMH HaKJIOHHOW TIPU3MBI

13 CrepeomeTpuuecKkue 3a1a4u, CBI3aHHbIC
¢ 00BEMaMM MUPAMUTBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Tel", CBA3aHHBIC C 00HEMOM HAKIOHHOM
MIPU3MBI

45 [Mpuknanueie 3ana4un mo Teme "OObEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

46 [Ipumenenne 00bEMOB. Beruncnenue
paccTosiHUS J0 MIIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOT'OrpaHHUKA"
Hunuuaapudeckas MOBEPXHOCTb,

48 o0pa3yromue MUITHHIPHIECKOM
MMOBEPXHOCTHU

49 Munuuap. [pssMoi KpyroBod HUIMHAP.
[Inomane MOBEpXHOCTH HUIUHAPA

50 Konnueckasi noBepXHOCTh, 00pa3yloiiue
KOHHUYECKOU noBepxHoctu. Konyc

51 CeueHune KOHyca IIOCKOCTHIO,
napajuieIbHOM TNIOCKOCTH OCHOBaHUS

57 VYceu€nnsiii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOM MOBEPXHOCTH U




TTOJIHOM IMOBCPXHOCTU KOHYCaA

55

CrepeomeTpryeCcKHe 3a/1a4u Ha
JTIOKa3aTeNIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUCHHI LUIHHIIPA,
KOHyca

56

CrepeomeTpHuuecKkue 3a1a4 Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
IOCTPOEHUEM CEYEHUN UINHAPA,
KOHyca

57

HpI/IKHaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUIMHAPOM

58

HpI/IKHa,Z[HBIe 3aJa4yu, CBA3aHHBIC C
MUIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bu 1 n300pakenue mapa

61

Ilepeceuenue cheps! 1 mapa ¢
1ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bus n n3o0paxeHue mapa

62

VYpasaernne chepsl. [Lnomans chepst u
e€ yacrei

63

Cummerpus cheps! 1 1apa

64

CrepeoMeTpuuecKkue 3aJauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO Cepoil U Mapom,
MMOCTPOCHUEM UX CEYCHHI MII0CKOCTHIO

65

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4M Ha




JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsi3aHHBIE cO chepoit 1 mapom,
TIOCTPOCHHUEM MX CEYCHHU TUIOCKOCTHIO

[Ipuknaguelie 3a1a4n, CBI3aHHBIE CO

66 N
cthepoit u mapom
[ToBTOpEHME: OKPYKHOCTH HA

67 IJIOCKOCTH, BBIYMCIICHUSI B OKPY>KHOCTH,
CTaHJapTHHIE TTO100US

68 Paznuynble KOMOMHALIMY TEI BpaIlleHUs
Y MHOTOTPaHHHUKOB

69 3anaun o reme "Tena u MOBEpXHOCTH
BpanieHus"

70 3agauu no Teme "Tena u MOBEPXHOCTH
BpanieHus"

71 Kontponbnas padota "Tena u
MOBEPXHOCTH BpalieHus"

7 O0béM mummHIpa. Teopema 006 00bEéMe
MPSIMOTO ITWJIMHAPA
Brrunciienue 00bEMOB TEJI C TTOMOIIBIO

73 ornpenenéHHoro uHrerpana. O0bsEM
KOHycCa

74 ITnomagu 60KOBOM U MOJIHOM
MOBEPXHOCTU KOHYyCa
CrepeoMeTprYeCKHE 3a/1a4, CBSI3aHHBIE

75 C BBIYUCIIEHHEM 00BEMOB LIMIUH/IPA,
KOHYyca

76 [Ipuknagueie 3agaun mo Teme "OO0bEMBI

Y TJIOIIAAM OBEpXHOCTEM Ten"




77

OO0BEM 11apa M MapoBOro CEKTOpA.
Teopema 006 06bEme mrapa. [Tnomans
cdepsl. CTepeoMeTprudecKue 3a1auu,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
apa, mapoBOro CErMEeHTa U apoBOT0
CeKTopa

78

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
momasio cepbl. COOTHOIICHUS
MEX]Ty TUTOMIAASIMHU IIOBEPXHOCTEH U
00BEMaMU ITOTO0HBIX TEJT

79

[TogoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue o0bEMa 1pu mo00uu.
CrepeoMeTprUYeCKHE 3a/1a4d, CBSI3aHHBIE
C BBIYHMCIECHUEM 00BEMOB TEN U
IJI0IIAaeH TOBEPXHOCTEN

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

81

JIBM>KeHUsI MPOCTPAHCTBA.
OTtobOpaxkenusi. /IBukeHus: 1 paBeHCTBO
¢uryp. O6mire cBoiCTBa IBUKEHUN

82

Buael n1BukeHuUii: napaieIbHbIA
IIEPEHOC, LEHTPAJIbHASL CUMMETPUS,
3epKaJibHasi CHMMETPHS, TOBOPOT
BOKPYT IIPSIMOM

83

[Ipeo6pazoBanus nogodus. [Ipsmas u
cdepa Ditnepa

84

FCOMeTpI/I‘leCKI/IC 3aJa4M Ha




IMPUMCHCHUC IBHIKCHUA

85

Kontponbnas padota "BekTops! B
npocrpaHcrae”

86

Ob6o6maromiee nosropenue 11 moHsaTuit
1 MeToJI0B Kypca reometpun 10-11
KJ1aCCOB, CHCTeMaTH3allMs 3HAHMIA;
"[TapamienbHOCTh NPSMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87

Ob6o6maromiee nosropenue 11 moHsaTuit
U METOJ0B Kypca reomerpuu 10—11
KJIaCCOB, CUCTeMAaTU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

Ob6o6maromee nosropenue 11 moHsaTuit
1 METOJ0B Kypca reomerpun 10-11
KJ1aCCOB, CHCTEMaTH3allMs 3HAHMIA;
"BekTopsl B ipocTpaHcTBe"

&9

O6o06maromee moropenue 11 moHsTHii
1 METOJ0B Kypca reometpun 10-11
KJIaCcCOB, CUCTEMAaTH3allHsl 3HaHUI:
"O6beM MHOTOrpaHHuKa"

90

O6o6maromiee nopropenue 11 nonsaruii
¥ METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTEMATH3AIlUs 3HAHUI:
"O6beM MHOTOTpaHHHUKA"

91

O6o61maromniee nopropenue 11 nonsruit
¥ METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTEMATHU3aIl1sl 3HAHUI:
"[1n01aa1 MOBEPXHOCTU U O0BHEMBI




KpymJibIX Ten"

92

Ob6o61maromiee nopropenue 11 nonsruit
1 MeToJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aIl1sl 3HAHUI:
"ILmomaau MOBEpXHOCTH U 0OBEMBI
KpymJibIX Ten"

93

Wrorosas koHTposbHAs paboTa

94

Hrorosas KoHTpOJbHASA paboTa

95

[ToBTOpeHnue, 060061mEeHNEe 1
CHCTeMAaTH3aIINs 3HAHUH

96

HcTopus pa3BuTHS CTEpEOMETPHUH Kak
HAyKU U €€ poJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

97

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ poJib B Pa3BUTUU
COBPEMECHHBIX UHKEHEPHBIX U
KOMITBFOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3sBuTHSA CTEPEOMETPHUH KaK
HayKH U €€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hctopus pasBUTHS CTEpPEOMETPUN KaK
HAaYKH U €€ POJIb B Pa3BUTUH




COBPCMCHHBIX MHXKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BuUTHS CTEpEOMETPUH KaK
HayKH " €€ pojib B Pa3BUTHU

101 COBPEMEHHBIX HHIKCHEPHBIX U 1
KOMIIBIOTEPHBIX TEXHOJIOTUM
Hcropus pa3sBuTHs CTEPEOMETPUN KaK

102 HAyKU U €€ pOJIb B pa3BUTUU 1

COBPEMEHHBIX WHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOIOTHI

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

102




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

JI.C. AtanocsiH u n1p. Marematuka: ainreOpa u Hadajla MaTEMaTUUYE€CKOTO aHAJIN3a,
reomerpusi. ['eomerpus. 10-11 kmaccel: y4eOHHMK 1711 001I€00pa30BATENBHBIX
opranuzanuii (6a3oBblif 1 yriryOiaeHHbIN ypoBHH). M.: [IpocBemenue, 2020.

METOAUYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Nuenckas M.A. I'eometpusi. Kontponbshbie padotsl. 10-11kmacce : yueo.
nocobue nyis1 obmeooOpaszopat. Opranmuzanuii. — M. : [Ipocsemenue, 2019

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

LIOK






