


HOACHUTEJIBHAA 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB TyYMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUTaTb U ONpPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEW OOydYaromuxcs Mpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO MPOo(deCCUOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHYECKUX TEeOpHid, (popMHpoBaHME MOHMMAHUSA POJU AKCHOMATUKH TpU
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocoOHOCTEM 00yYaromuXcs, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CUTYAlMSX W MPHU U3YYCHUHU IPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMHW», PEICBAHTHBIMH T'€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha usyuenue yueOHoro kypca «l'eomerpusi» orBoaurcs B 11 kiacce —
684acoB (2 yaca B HEJIEINIO).



COIAEPKXAHUE OBYYEHUA
11 KVIACC

TeJia BpalueHus

[ToHdTHA: UUIMHOpPUYECKAsT TMOBEPXHOCTb, KOHUYECKAs MOBEPXHOCTb,
chepuueckass MOBEPXHOCTb, oOOpa3ytoniue mnoBepxHocTed. Tena BpamieHus:
UWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. BzaumHoe pacrnosoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHusI Ha TUIOCKOCTU. Pa3BépTka nmmnuHapa U konyca. Cummerpus cepsl U
mapa.

O6bEéM. OcHoBHbIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00bEME
NPSMOYTOJIBLHOTO Tapajuiesienunena U ciaeAcTBus u3 He€. OO0BEM mpsimMoill u
HAKJIOHHOW MPU3MBI, HWJIWHIPA, TUpaMUibl U KoHyca. OO0BEM 1apa U 11apoBOTro
CErMeHTa.

KomOunauu Ten BpalieHuss U MHOTOrpaHHHMKOB. [lpu3ma, BmucaHHas B
IWIMHJIP, OINHCaHHasg oOKojo uuiauHApa. Ilepecedyenune cdepbl u mapa c
iockocThlo. Kacanume mapa u cdepsl miockocTeio. [ToHATHE MHOTrOrpaHHHKA,
OMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalICHUSI.

[Tnomaas MOBEPXHOCTH LWIMHApA, KOHYyCa, IUlomaab chepsl U e€ yacTei.
[lonobue B mpoctpaHcTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAACH MOBEPXHOCTEM
nonoousix ¢uryp. IlpeobpasoBanue mogoOus, romoteTHs. Pemenue 3amad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

ITocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAlllEHUs: CEUEHUS [IMINHAPA
(mapamienbHO W TEPHNEHAMKYJISAPHO OCH), CEUEeHHUs KOHyca (mapasuieibHbIe
OCHOBAHUIO U MPOXOJSIINE YEpPE3 BEPIIUHY), CEYEHUS 1Iapa, METOAbI TOCTPOCHHUS
CEUYEHUI: METOJ CIEJ0B, METOJI BHYTPEHHErO MPOEKTUPOBAHMS, METO] MEpPEeHOca
CEeKyIIEH TIIOCKOCTH.

BekTOopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopst B mpoctpaHcTtBe. Omnepanuu Haa BekTopamu. BekTopHoe
yMHOXkEHUE BeKTOpoB. CBoilcTBAa BEKTOPHOrO yMHOXeHHs. [IpsimoyronbHas
cucTteMa KoopauHat B mpoctpaHcTtBe. Koopaunatel Bektopa. Pasnoxkenue BekTopa
mo Oasucy. KoopauHaTHO-BEKTOPHBIH METOJ TPH PEHICHUH TeOMETPUUYECKHUX
3a7a4.

JIBHKeHHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OtoOpakeHus. JIBWKEHHS W PaBEHCTBO GUTYP.
OOmue cBoiicTBa JBWKCHUN. Buasl ABWKEHWI: MapaielbHBIM MEPEHOC,
LIEHTpaJIbHas CHUMMETpPHS, 3€pKaJIbHasi CUMMETPHUS, MOBOPOT BOKPYT MPSIMOIl.
[IpeobpazoBanus nonobus. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBAaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETHUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3JI0pOBOro u 6€30macHOro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniMTaHKe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHbIC IUJIaHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKON KYJbTYypbl, TOHUMAHHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHUE IOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JIESITEIIBHOCTH, ITAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJMBUIYaJbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIaccU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBIIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmocod pemieHus y4eOHOM 3amaun  (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTHBOpEUYHE,  MpoOJIeEMYy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXy OOBEKTaAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IMIpPOllecca, a TaKKe BbIABUTATh
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOAY PELICHUs 3aJadd,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUS, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYACTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS C YYETOM 3ajaad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C y4ETOM HOBOW MH(OpMALUU.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3ysbTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[EJIU U YCIOBUIM, OOBSICHATh MPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU pEHIeHUH Y4YeOHBIX 3aJay, NPUHUMATh IIeJIb COBMECTHOM
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXAeHHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIbTATBI

K xonmy 11 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OINEpPUPOBATH MOHATHUSAMH, CBSI3AHHBIMU C HWJIMHAPUYECKOM,
KOHUYECKOM U CcPEepuUecKOl IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
TIOJTYYCHHS;

e ONEPHUPOBATH MOHATHIMU, CBI3aHHBIMU C TEJIAMHU BPAIICHUS: [TUIMHIPOM,
KOHYCOM, c(hepoil u mapowm;

e pacmo3HaBaTh Tela BpameHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSCHATH CIIOCOOBI TIOYYCHHUS TEJ BPAIICHHUS;

e KJacCU(PHUIMPOBATH B3aUMHOE PACIIONIOKEHUE C(HEepPhI U TIIOCKOCTH;

e BBIYNCIATh BEIMYHUHBI DJIEMEHTOB MHOTOTPAHHUKOB W TENl BpaIleHUS,
00BEMBI W TUIOMIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJI BPAIICHWS,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;



CBOOOJIHO OIEpPUPOBATH MOHSTUSMU, CBI3aHHBIMU C KOMOWHALUSIMU TEJ
BpallleHUs U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
OMHUCaHHBIN 0KOJ0 cdepsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK WM TEJIO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUSI MEXKIY IUIOMIAAIMHU TOBEPXHOCTEN U 00BEMaMu
IT0JTOOHBIX TEI;

u3o0paxaTh wu3y4daeMble (UTYpBI, BBIMOJHATh (BBIHOCHBIE) IUIOCKHE
YepTeXKHU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUSI;

U3BJICKATh, WHTEPIPETUPOBATH M TMPeoOpa3oBBIBATH HHGOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, MNpeacTaBICHHYIO Ha
YepTekax U pucCyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CUCTEME KOOPUHAT;
periaTh TEOMETPUUECKUE 3a/1a4i Ha BBIYUCIICHUE YTJIOB MEXY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUYMCIIEHHUE PACCTOSIHUM OT TOYKH O IUIOCKOCTH, B
11eJI0M, Ha TPUMEHECHHE BEKTOPHO-KOOPAMHATHOTO METOIa TIPH PEIICHUH;
CBOOOJTHO OMNEPUPOBATH TMOHATHUSIMHU, CBSI3AHHBIMU C JIBIDKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKEHUM;

BBIMIOJHATh M300paKeHUs] MHOTOTPAaHHMKOB U Tl BpallleHUs Mpu
napajieIbHOM T[E€pEeHOCE, LIEHTPAIbHOM CUMMETPUHU, 3€pKajIbHOMN
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSAMOU, IpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS MHOTOTPAHHHUKOB M TEJ BpAILIEHHUS: CEUYECHUs LUIIUMHIpA
(mapajuiesibHO U TIEPIICHAUKYJISIPHO OCH), CEUCHUSI KOHYca (TapajuieibHbIe
OCHOBAHUIO ¥ IPOXOJSIIINE YEPE3 BEPUINHY ), CEUCHUS 1I1apa;
UCIIOJIB30BaTh METOJIbl TOCTPOEHUS CEUEHHI: METOJ CJIEAOB, METOJ
BHYTPEHHEr0 MPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYILIEH MIOCKOCTH;
JIOKa3bIBaTh TE€OMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TE€OMETpUYEeCKrue (PaKThl I PEIICHUs CTEPEOMETPUUECKHUX
3a/a4, MPEANoJIaralolinX HECKOJbKO MIArOB PEIICHHS, €CIH YCIOBHS
IIPUMEHCHHMS 3aJIaHbI B SIBHOK W HESIBHOU dopme;

pemaTh 3ajJayd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUW U
HAXOXKJICHHE T€OMETPUUYECKUX BEJIUYHH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUMEHATh  TOJIyYEHHbIE  3HAHUSI HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATH U OLIEHUBATh PEAIbHbIC CUTYallMU, IPUMEHSATh U3YUEHHbIE
MOHSATUS, TEOPEMbI, CBOHCTBA B TMpOIECCEe I[OUCKA  PEIICHUS



MareMaTuyecku  CHOPMYIUPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
peallbHbIE CUTYyalluM Ha s3bIKE T'€OMETPUM, UCCIEA0BATH ITOCTPOCHHBIC
MOJEIA C HCIOJIb30BAHUEM TI'E€OMETPUYECKUX IIOHATHUM U TEOPEM,
annapara anreOpbl, pemaTh NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HAaXO0XJIECHUEM I€OMETPUUECKUX BEIINYMH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX ATamax pa3BUTUS T€OMETPUHU Kak
COCTaBHOM YacTH (GyHAAMEHTA PA3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE
11 KVIACC

KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMbl Bcero
padoTsbI padoTsbI
Tena Bpaiienus 12 1
O06beM MHOTpaHHHKA 11 1
5 [Tnomaau MoBepXHOCTU U 0OBEMBI 8 1
KPYTJIBIX TEJ
AHaIATHYECKAs TEOMETPHS 10
6 [ToBTOpEeHUE, 0600IIEHNE 1 97 5
cUCcTeEMAaTU3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 7 0




11 KVIACC

KoandecTBO 9acoB

Ne i/ Tema ypoka B Konrpoasubie | IlpakTuyeckue
cero
padoThI padoThI

1 Hunuaapudeckas MoBepXHOCTb, 00pa3yrone 1
LUMIMHAPUYECKON TOBEPXHOCTH

2 Hunuuap. [psamoit kpyrosoi nunueap. [nomans 1
MOBEPXHOCTH LUJIMH]IpA

3 Konnueckas moBepxHOCTh, 00pa3yrome KOHUYECKOM 1
nosepxHocTh. Konyc

4 CedeHne KOHyca IIOCKOCThIO, MapaJuIeIbHOM MIIOCKOCTH 1
OCHOBaHUS

5 VYceuénnsiii konyc. M300paxeHnne KOHYCOB M YCEUEHHBIX 1
KOHYCOB

6 [Tnomaaps 60KOBOY MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH 1
KOHYyca

7 [Tmomanpe 60KOBOY MOBEPXHOCTH M TIOJHOM MMOBEPXHOCTH 1
KOHYyca

8 Cdepa u map 1

9 VYpasuenue chepsl. [Inomans chepsr u e€ yacreit 1

10 3agaun no Teme ""Tena ¥ MOBEPXHOCTHU BpaleHus " 1

1 3anauu no teme "Tena 1 NOBEPXHOCTH BpallieHus" 1

12 KonTponpHast padota "Tena 1 moBEpXHOCTH BpalieHus" 1 1




13

O06BéM Tema. O0beM MPSIMOYTOJIBHOTO TapaJuIeIenuie/1a

14 O0BEM psAMON TIPU3MBI

15 CrepeoMeTprYeCKHE 3a/1a4H, CBSI3aHHBIC C BBIYUCICHUEM
00BEMOB TIPSMON TTPUMBI

16 [IpuknanHelie 3a1a4n, CBsI3aHHbIE C 00BEMOM IPSIMOI
MIPU3MBI

17 Brruncnenue o0EMOB TeJ € MOMOIIBIO OTIPENETIEHHOTO
uHTerpana. O0bEM HaKIIOHHON IPU3MBI

18 Brruncnenue o0EMOB TeJ € MOMOIIBIO OTIPENETIEHHOTO
uHTerpaia. O0bEM nupamubl

19 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB
MUpaMuz ¢ OOIIUM YTIOM

20 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00HEMOB
MUpaMHU/I ¢ OOITUM yTIIOM

21 [Tpuknagasie 3agaun mo Teme "OOBEMBI TeNn", CBA3aHHBIC
¢ 00BbEMOM TTUPAMUIBI

99 [Ipumenenne 06EMOB. Borunciienue paccTosiHus 10
IJI0CKOCTH

23 Kontponbhas padota "O0bEM MHOTOTpaHHHUKA"

24 O6beM unuHApa. Teopema 06 00bEME TIPSIMOTO
UWIHHIpA

o5 Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONPEAETIEHHOTO
unterpana. O6bpEéM KoHyca

26 [Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH KOHYCA

97 CrepeoMeTpHryuecKue 3a/1a4uu, CBI3aHHbBIE C BHIYHCICHUEM
00BEMOB IUIMHAPA, KOHYCA

28 [Mpuknanueie 3ana4yn o Teme "OOBEMBI U TIJIOMIAAN




noBepxHocTel Ten”

OO0BéM mapa u mapoBoro cexkropa. Teopema 06 06bEME
mrapa. [lnomazne chepsl. CTepeoMeTpruvecKue 3a1auu,

29 CBsI3aHHbIE C BHIYHMCIEHUEM 00bEMOB 111apa, IapOBOT0
CErMEHTa U I1apOBOI0 CEKTOpa
[Ipuknanueie 3anaun no teme "OO0bEMBI TEN", CBA3aHHbBIE

30 ¢ 00BEMOM 11apa ¥ miomaabo chepbl. COOTHOLIEHUS
MEXAY IUIOIAIMU IOBEPXHOCTEN 1 00bEMaMu
MOJOOHBIX TEJ

31 KonTtponbnas pabora "[1nomaamu mnoBepxHOCTH U 00bEMBI
KpYTJIbIX Ten"

39 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa HA MIIOCKOCTH
U B IPOCTpaHcTBE"

33 [ToBTOpenue Temsbl "CrasipHOE TPOU3BEICHNE BEKTOPOB"

34 [ToBTOpeHue TeMbl "Bbrunucinenue yriia Mexay BEKTOpaMHu
B IPOCTpaHCTBE"

35 VYpaBHeHHE MJIOCKOCTH, HOPMaJlb, YPABHEHUE TNIOCKOCTH
B OTpe3Kax

36 AHanuTHuyecKre MeTO/bl pacyéra yriia MeKay NpsiMbIMU
B MHOTI'OI'paHHHMKaX

37 AHanmuTHyecKre MeTO/Ibl pacyéra yria Mexay
IUIOCKOCTSIMU B MHOTOTPaHHUKaX

38 dopmyina pacCTOSHUS OT TOUKHU JI0 TUNIOCKOCTH

39 HaxosxaeHue paccTossHUM OT TOUKHM JI0 INIOCKOCTH B KyOe

40 HaxoxneHne paccTosHUI OT TOYKHU 10 TUIOCKOCTH B
MPaBUILHON MUpaMuJIe

41 KonTponeHas paboTa "AHanuTHueckas reomeTpus"

42 CeueHMs1 MHOTOIPAaHHUKOB: CTaHAAPTHBIE TUIOCKOCTH,




MEPCCCUCHUS MPAMBIX U IUIOCKOCTEH

43 [TapannensHble TPsIMbIE U TIOCKOCTH:

44 [TapamienpHble IPSIMBIE U IITIOCKOCTH: PACYET
OTHOIIICHUM

45 [TapannensHbie TPSIMBIE U TJIOCKOCTH: YTJIBI MEXKITY
CKPEIIUBAOIIUMHUCS TTPSIMBIMU
[TepnienqukynsipHbIE IPSMBIE U TUIOCKOCTH: CTaHIAPTHHIE

46 Tapbl NEPICHIUKYISIPHBIX INIOCKOCTEH U TIPSIMBIX,
CUMMETPHUH MHOTOTPAaHHUKOB

47 [TepnienquKysipHBIE TIPSMBIE U TUIOCKOCTH: TEOpPEMa O
TpeX MePHEeHIUKYIIpax

48 [TepnienquKyIIsIpHBIE TIPSMBIE U TUIOCKOCTH: BBIYUCIICHHS
JUTMH B MHOTOTpaHHUKAX

49 [ToBTOpEHME: TIIOMIAAM MHOTOYT'OJIBHUKOB, (DOPMYITBI TSI
TJI0IA IeH, COOOpaKeHHS TTIO100Us
[lnomany ceyeHnii MHOTOrPaHHUKOB: TUIOIAAN

50 MTOBEPXHOCTEH, pa3pe3aHus Ha YaCcTH, COOOPaKCHHS
nonoous

51 Kontponbnas padota "[lapamiensHbie TpsMbIe U
TIJIOCKOCTH, TIEPIICHIUKYIISIPHBIC MTPSMBIE M TUIOCKOCTH "
O6o061maroniee NTOBTOPEHUE MOHITUN U METOJIOB Kypca

52 reomerpun 10—11 kinaccoB, cucremaTusanus 3HaHUMN:
"[TapamienbHOCTb MPSAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE
O6o061maroniee NTOBTOPEHHUE MOHITHI U METOJIOB Kypca

53 reomeTpun 10-11 knaccoB, cucremaTh3anus 3HaAHUH «
[lepneHIUKYIAPHOCTD MPSMBIX H IIOCKOCTE

54 Ob6o06m1aroriee MOBTOPEHUE MOHATHI U METOJIOB Kypca

reomerpun 10—11 knaccos, cuctemaru3anys 3HaHUMN:




"O6beM MHOTOTpaHHUKA"

O6o6maromee noproperue 11 mMoHITHI U METOJIOB Kypca

55 reomerpun 10—11 knaccos, cuctemarusanys 3HaHUN: 1
"O6beM MHOTOrpaHHuKa"
O06o06maroree TOBTOPSHUE TOHITHI U METOJIOB Kypca
56 reometpun 10—11 xnaccoB, cucremMaTu3anus 3HAHH: 1
"[Tmomaan MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TENT"
O6o0matoiee MOBTOPEHUE TMOHATUNA U METOJO0B Kypca
S7 reometpun 10—11 xmaccoB, cucremMaTu3anus 3HAHH: 1
"[Tmommaan MOBEPXHOCTH U OOBEMBI KPYTIIBIX TET"
58 Hrorosas koHTpoJbHAs paboTa 1
59 Hrorosas koHTpoJBbHAs paboTa 1
60 [ToBTOpEHUE, 0000IIECHNE U CHCTEMATH3aINs 3HAHUI 1
61 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS 3HAHUT 1
62 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUT 1
63 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUT 1
64 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT 1
65 [ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIUs 3HAHUH 1
66 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT 1
67 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUT 1
68 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUT 1
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Matemartuka: anreOpa 1 Hayajia MaTeMaTHIECKOTO aHAIN3a, TE€OMETPHSL.
I'eomeTpus.10-11 knaccel: yueO. s obmeoo6pa3zoBat. opranu3anuii:6a30BeIi 1
yray6i.ypoBuu/ JI.C.Aranacsin u np.M.: [Ipocsemienue, 2022r.
Junaktuueckue matepuaisl o reomerpun ais 10 k. M.: [Ipocsemenue, 2001,

Junaktuueckue matepuansl o reomerpun As 11 k. M. [Ipocsemenue.2001

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

Nzyuenne reomerpuu B 10-11 kmaccax: Meroa.pekomenaaiuu k yue6. Kaura
s yaurens./C.M.CaaxksiH, B.®.byry3oB.- M: [Ipocsemnienue, 2004r;
I'eomeTpus. 1 1xn.Iloypounsie mnansl o yueOHuky JI.C.Atanacss u ap Yacts 1 u

yactb2.CoctaButens [.D.AiBazsH, JI.A.AiiBazsin Bonrorpan: Yuutens.2004

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET caiit ®UIIN ( oTKpbITHINA OaHK 3a/1aHMIN)






