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HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpuss Kak OOWMH W3 OCHOBHBIX pAa3/JeliOB IIKOJBHOW MAaTEMAaTHKH,
UMEIOIUNA CBOEH 1eNbI0 00ECIEeUnTh M3YUEHUE CBOMCTB U Pa3MepoB QUIyp, HX
OTHOLIEHWH M  B3aMMHOE PACHOJIOKEHHE, OINHUPACTCd HAa  JIOTHYECKYIO,
JOKa3aTeNbHYIO JIMHHUIO. LIEeHHOCTh M3y4eHMs T€OMETPUU HA YPOBHE OCHOBHOTO
oOmero 00pa3oBaHUsl 3aKIIOYAETCS B TOM, YTO OOYYaIOLIUNCA YYUTCS MPOBOAMTD
JIOKa3aTeNbHBIE PACCYXKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS], IOKA3bIBATh
WCTUHHBIC YTBEPXKICHHUS W CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyKIeHusi «OT MPOTUBHOIO», OTJIMYAaThb CBOWCTBA OT  IPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPKIACHHUS.

Bropoil 1nenpt0 u3y4eHHs TEOMETPUH SIBISETCS MCIOJB30BAHHE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MaTEeMaTUYECKUX, TaK W MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOM >ku3HM. OOydaromuiics AOKEH HayYUThCs
OTpPEJICIUTh TEOMETPUUYECKYI0 (QUTYpY, OMMCATHh CIOBAMH JAHHBIA YEpPTEXK WU
PUCYHOK, HAMTH TJIOLIAAb 3€MEJILHOIO yYacTKa, paCCUYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO KaOess WM TpeOyemble pa3Mepbl rapaxa s aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAs, BHIYUCIUTEIbHASI JUHUS B U3YYEHUH T'E€OMETPHUH.
[Ipu pemieHuu 3amad MPaKTUYECKOTO XapakTepa OOYYaroIUNCS YYUTCS CTPOUTH
MaTeMaTHYEeCKUEe MOJENN  peajbHbIX JKMU3HEHHBIX CHUTyallui, MPOBOJIUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJYYEHHOI'O PE3yJIbTaTa.

KpaiiHe BakHO MNOMYEPKUBATH CBA3M TEOMETPUU C JPYTUMHU Y4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh OMpPENENIEHUsI TEOMETPUUECKUX (PUTYP
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX yYMEHHH B (U3HKE U
TEXHUKE. JTU CBSI3M HauOoliee SAPKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpruueckue CcoOOTHoOLIeHUA», «Merton koopauHaty U «Teopema
[Tudaropar.

VYyeOubiii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3Jeibl
conepxkanusi: «['eomeTpuueckue Qurypsl u uX CBoicTBa», «lM3mepeHue
F€OMETPUYECKUX BEIUYUHY, «JeKapTOBbl KOOPIUHATHI HA IJIOCKOCTH,
«BexTopsl», «JIBrukeHUs TIockocTy, «IIpeodpazoBanus mogoous».

Ha usyuenue yue6noro kypca «I'eometpusi» otBoautcst 204 yaca: B 7 kmacce
— 68 vacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B HezAeno), B 9
KJacce — 68 yacoB (2 yaca B He/IeIO).



COAEPXAHUE OBYUYEHUA
7 KIIACC

HavanpHbie nonsatus reomerpun. Touka, npsiMas, OTpE30K, Jyd. Yroia. Buasl
yrioB. BeprukanbHble © CcMexHble Yyriabl. buccekrpuca yria. Jlomanas,
MHOTI'OYTroJIbHUK. [[apaninenbHOCTh U NEPIEHIUKYIAPHOCTD NPSMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOICTBA OCEBOM CHMMETPHUHU.
[IpuMepbl CUMMETPHUH B OKPYIKAIOIIEM MUPE.

OCHOBHBIE IOCTPOEHUS C MOMOULIBIO LUPKYJIS W JUHEHKH. TpeyroibHUK.
BricoTa, Meninana, GucceKTpuca, UX CBOMCTBA.

PaBHOOeApEeHHBIE UM  PABHOCTOPOHHMI  TpeyrojbHUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CBoiicTBa W TpHU3HAKK PABHOOEAPEHHOro TpeyrojbHuka. llpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M IPU3HAKHU MAPAJUIENBHBIX NPsAMbIX. CyMMa YriioB TPEYTrOJIbHUKA.
BHemnue yriael TpeyrojgbHHKA.

[IpsMoyronbHbIld  TpeyroapHUK. (CBOWCTBO MEAMAaHbl MPAMOYIOJIBHOTO
TPEyroJibHUKAa,  IPOBEAEHHONM K  rumnoreHyse.  [Ipusnaku paBeHCTBa
OPSAMOYTOJIHBIX TPEYTroJIbHUKOB. [IpsiMOyTonbHbI TpeyroybHUK ¢ yrioMm B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OoJIbIIeM yrie W OOJbIIed CTOPOHE TPEYroJbHHKA.
IlepnieHAUKYJIAp U HaKJIOHHAS.

['eomeTpuueckoe wmecto TOYEK. buccekTpuca yria W CEpEAUHHBIN
NEPIEHIUKYIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJa M JAUaMeTp, HUX CBoicTBa. BzammHoe
PacCIIOIOKEHUE OKPYXKHOCTH M IpsAMoU. KacarenbHass M ceKylas K OKPYKHOCTH.
OKpyXHOCTb, BIIMCAHHAas B YyroJ. BrnucaHHas W ONHCaHHas OKPYXXHOCTH
TPEYrOJIbHUKA.

* KUIIACC

UYeteipéxyronpauku. llapamnenorpamMm, ero npu3Haku U cBouMcTBa. HacTHbIE
Clly4aW TMapajuieiorpaMMoB (IIPSIMOYTOJILHUK, pOMO, KBajpar), UX MPU3HAKUA WU
cBoiictBa. Tpamenusi, paBHOOOKas Tpameuus, €€ CBOHCTBA M MPUZHAKU.
[IpssmoyronpHas Tpanenusi.

Meton ynsoenuss meauansl. LleHTpanbHas cummetpus. Teopema ®Daneca u
TEOpEMA O MPOMOPLUHOHAIBHBIX OTPE3KaX.

CpenHue NTMHUM TPEYTOJIbHUKA U Tpanenuu. LleHTp Macc TpeyrojabHUKa.

[logoOue TpeyroabHUKOB, Ko3(pduuueHt nomodusa. [IpuzHaku nogoOus
TpeyroiabHUKoB. [IpuMeHenune nogo0us npu peuieHuy MPakTUUYEeCKUX 3a/1au.



CaoiicTBa miomaael reomerpuueckux ¢uryp. Dopmynbl s MUIOHIATU
TpEyrojbHUKa, Mapajuienorpamma, poMmOa u Tpanenuu. OTHOIIEHHE IUIOIIAIeH
NMoJ00HBIX GUryp.

Breruuciienue miomianen TpeyroJibHUKOB U MHOIOYTOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrja HOpsIMOYTOJIbHOTO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUECKUEe (YHKIIUU
yrioB B 30, 45 u 60°.

Brincanneie U LEHTpaldbHBIE YIJIBI, YTOJ MEXKAY KAacaTeJIbHOW U XOPIOM.
Yrael  Mexay — XopJaMH M CEeKyUIMMHU. BhOucaHHble W ONMCAHHBIC
YEThIPEXYTOJIbHUKH. B3auMHOE pacmnolsio)keHue ABYX OKpyxHocTen. Kacanue
OKpyxkHOCTeH. OOIIHe KacaTelbHbIC K JIBYyM OKPY>KHOCTSIM.

* KIIACC

Cunyc, kocuHyc, TaHrenc yriaoB ot 0 pmo 180°. OcnHoBHOe
TPUTOHOMETPUYECKOE TOXKAeCTBO. DopMyIbl mpuBeIeHUS.

Pemiennie TtpeyrosbHuUKOB. TeopemMa KOCMHYCOB W TEOpeMa CHHYCOB.
Pemienrie mnpakTUyecKUMX 3aJad C MCIOJIb30BAHHEM TEOPEMbl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nonoous. [logodre cooTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mNpPOW3BENEHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIIHNX, TEOPEMA O KBAIpaTe KacaTeJIbHOM.

Bektop, anmHa  (MOAyJb)  BEKTOpa,  COHANpPaBJICHHBIE  BEKTOPHI,
IPOTUBOMOJIOAKHO  HAIPABJICHHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallid HaJa BeKTopaMu. Pa3iokeHue BeKTopa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKajasipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUSI IJIUH U YTJIOB.

JlekapToBbl KOOPJIAUHATHI HA IUIOCKOCTU. Y PaBHEHUS NPSMOU U OKPYKHOCTH
B KOOpPJIMHATAX, MEPECEUCHUE OKPY>KHOCTEH M MPSIMbIX. MeTol KOOpJIUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbIE MHOTOYroJIbHUKM. JInmuHa oOKpyxkHOcTH. I'pamycHas wu
paauaHHas Mepa yrja, BBIUMCICHHE JIUH Iy OKpyxHocTeil. Ilnmomans kpyra,
CEKTOpa, CETMEHTA.

JIBU)KEHHSI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (Uryp (dJIeMeHTapHbIE
npeactasnenus). [lapannensHbiii nepenoc. [ToBopor.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHSA MpOrpaMMbl  Y4eOHOro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

* NaTPUMOTHYECKOEe BOCIIMTAHUE:

IOPOSIBIEHUEM HMHTEpPEca K TMPOIUIOMY M  HACTOSIIEMY POCCUHCKOM
MAaTE€MAaTHK{, LEHHOCTHBIM  OTHOIIEHUWEM K  JIOCTWKEHHSM  POCCHMCKHUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIbI, K MCIOJIB30BAaHUIO 3THUX
JOCTHXKEHUH B APYIMX HayKax M MPUKIAIHBIX cepax;

* IPakIaHCKOE M IYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEH rpaklaHUHA U peaiu3alii ero
npaB, TMPEJACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp TpakJIaHCKOro obIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K 00CY X ACHUIO 3TUUECKUX MPOOIIeM, CBA3aHHBIX
C MPAKTUYECKUM [PUMEHEHUEM JOCTHIKEHUW HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX IIPUHIUIIOB B AEATEIILHOCTHA YUEHOTO;

* TPYAOBOE BOCIIMTAHHE:

YCTaHOBKOW Ha aKTUBHOE Y4YacTHE B PELICHUM NPAKTUYECKUX 3a]ad
MaTeMaTUYEeCKOM HAIIPaBJIEHHOCTH, OCO3HAHUEM BAXXHOCTH MaTE€MaTUYECKOIO
o0pa3oBaHUs Ha MPOTSHKCHUM BCEH JKM3HMU I YCHENTHON TpodecCHoHaIbHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBHIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

* 3CTeTHYECKOe BOCIIMTAHME:

CHOCOOHOCTBIO K OSMOIIMOHAIBHOMY H©  3CTETHYECKOMY  BOCHPHSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajad, PEIIECHUH, pacCyXACHWH, YMEHHIO BUIEThH
MaTeMaTH4EeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

* LEHHOCTH HAYYHOIO O3HAHMSA:

OpPHUEHTALlMEN B JEATEIBHOCTH HAa COBPEMEHHYI) CHCTEMY Hay4HBIX
IIPEICTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs YEJIOBEKA, MPUPOJBI U
o0miecTBa, MOHMMAaHHEM MaTEMaTHUYECKOW HAyKd Kak cQepbl YeI0BEYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAYMMOCTH JJISI PA3BUTHS LUBUIM3ALUH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTEMATHUYECKOW KYJIbTYpOU KaK CPEICTBOM
MO3HAHHUSI MHPA, OBJAJCHHEM MPOCTEHIINMHU HABBIKAMU HCCIEI0BATENBCKOMN
NEATEIbHOCTH;



* ¢usuyeckoe BocnuTaHue, GopmMHpPOBaHME KYJIbTYPbl 310POBbSl H
IMOIMOHATIBLHOTO 0J1AT OOy M

TOTOBHOCTBIO MPUMEHITh MaTeMaTHYECKHE 3HAaHHUS B HHTEpPECax CBOETO
3I0pOBbs,  BEAEHMsS  3J0pOBOro  oOpa3a KU3HM  (310pOBO€  IUTaHUE,
cOaTaHCUPOBAHHBIN pEXUM 3aHATHM W OTAbIXA, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOro K€ IIpaBa APYroro 4eaoBeKa;

* JKOJIOrHYecKOoe BOCIIUTAHHE:

OpUEHTAIMEN HA MPUMEHEHNE MAaTEeMAaTHUYEeCKUX 3HAHUM JJIs PEIICHUs 3a/1a4
B 00JIaCTH COXPAHHOCTHU OKPYKAIOIIEH Cpesbl, IJIAHUPOBAHUS TOCTYIKOB H
OIICHKM MX BO3MOXHBIX TOCIEJICTBUI ISl OKPY>KaroIlehd cpeabl, OCO3HAHHEM
100aJIFHOTO XapaKTepa dKOJOTHUECKUX MPOoOJIeM U MyTel UX PeIICHUs;

e aJanTanus K U3MEHSIIONIUMCS YCJIOBHSIM CONMAJIBHON M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJOBHUAX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JIPYTrUX JIOJIEH, MpUOOpEeTaTh B COBMECTHOW JIESITCIBHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUHU U3 OIbITA JPYTHUX;

HEOOXOJIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIIE
bopMynupoBaTh UJIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee  HEU3BECTHBIX, OCO3HABaTh Je(UUUTHI COOCTBEHHBIX 3HAHUA WU
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOIMHMI KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAEeMble PEIICHUsT U ACHCTBUS, (OPMYIUPOBATH U OIICHUBATH PHUCKU H
NOCITIEICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA

ba3oBble JJoruuecKkne JeMCTBUS:

8 BBIIBIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKKM MaTEMaTHYCCKHX
00OBEKTOB, IOHATHH, OTHOIICHUN MEXTy THOHITUAMH, (HOPMYIHPOBATH
ONpENICJICHUS]  MOHATUW,  YCTAaHABIMBATh  CYIICCTBEHHBIM  MPU3HAK
KJIaCCH(UKAIINK, OCHOBAHUSA JUIsi OOOOIICHUS W CpPaBHCHHS, KPUTCPHUHU
MPOBOJIMMOTO aHAJIN3a;

9 BocmpuHMMAaTh, (OPMYJIHpPOBATH M  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPJAUTEIbHBIE W OTPHUIIATENIbHBIC, €IWHUYHBIC, YacCTHBIE W OOIIHE,
YCJIOBHBIE;



10BBIABIATh ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U u
NpOTHBOpeUHsl B (aKkTax, JAaHHBIX, HAOJIOACHUAX M YTBEPIKICHUSX,
npearaTh KpUTEPHUH [T BBISIBICHHS 3aKOHOMEPHOCTEH 1 TPOTUBOPEUHiA;

11lnenaTh BBIBOABI C WCIOJB30BAHHUEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX U
VHJYKTUBHBIX YMO3AKJIIOUCHUHN, YMO3AKIFOYEHHUN 110 aHAJIOTUU;

12pa30upath J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKICHHUM (TpsIMbIE U OT
NPOTHBHOTO), TPOBOJIUTH CAMOCTOATEIHHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4eCKuX (aKTOB, BBICTPAWBATh aAPryMEHTALMIO, TPHUBOJIUTH
IpUMEpHl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

13BbIOMpaTh cnoco® pemieHus y4yeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHUs, BBIOMPATh HaWOONee TMOAXOMANUN C Y4ETOM
CaMOCTOSITETTFHO BBIICTICHHBIX KPUTEPHUEB).
Ba3oBble ucciieqoBaTeIbCcKue AeiicTBHSA:

14ucronp30BaTh BOMPOCHI KaK HMCCIEOBATEIBCKUNH HMHCTPYMEHT IIO3HAHUS,
GopMynupOBaTH BOMPOCH, (PUKCUPYIOIIUE TMPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITETTLHO ~YCTaHABIMBAaTh HWCKOMOE W JaHHOE, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

15mpoBOAUTE TIO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHUE 110 YCTAHOBJICHHIO 0COOCHHOCTEN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXK Y COOOM;

16camocTosaTensHO (HOPMYITUPOBATh O00OOIIEHHS M BBIBOJBI MO pPe3yJbTaTaM
NPOBENEHHOTO HAOIO/IEHNs, HUCCIIENOBaHUs, OIIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

17mporHo3upoBaTh BO3MOXKHOE pa3BUTHE IMpoOIlEcCa, a TaKKE BBIABUTATH
MPEINONIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmanueii:

18BBIABIATE HEAOCTATOYHOCTh W HM30BITOYHOCTH MH(OpPMALMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

19BbIOMpaTh, aHANM3UPOBATh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (HOPM MpPEICTABICHUS;

20Bb1OMpaTy QopMy TpencraBieHus HWHGOPMAIMH ¥ WILTIOCTPUPOBATH
pelraemMbie 3alayd  CXeMaMH, AWarpaMmamMu, HWHOW Tpadukod U HX
KOMOMWHAIIHSIMU;

2lomneHnBaTh HAAEKHOCT, WHPOPMAIMHU IO KPUTEPUSM, MPEIIOKECHHBIM
yuuTeNeM WK c(HOpMYITHUPOBAHHBIM CaMOCTOSITENBHO.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIC AeiICTBHS:

22BoctipHHUMATh U (HOPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU

U LEJISAMH OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PCHHS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOAY PELICHUS
3a/1a4yu, KOMMEHTUPOBATH MOJIYyYEHHBIN pe3ysbTarT;

23B xoz1€ 00CYyXJeHHUs 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIa€MOH TEMBI,
poO0JIeMBbl, peraeMoi 3ajaun, BbICKa3bIBaTh UEH, HAIIEJICHHBIE HA MOUCK
pElIeHMs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPyTUX
YYaCTHUKOB JMAJIOTa, OOHApyXKUBaTh pa3jiMyle M CXOACTBO MO3UIUH, B
KOppeKTHOU (hopme hOopMyIHpoBaTh pa3HOTIACHUs, CBOM BO3PAKEHUS;

241npeiCTaBIATh PE3YJIbTATHI PELICHUS 3a/1a4l, SKCIEPUMEHTA, UCCIIEOBaHUS,
POEKTa, CAMOCTOSITENIbHO BEIOMPATh (DOpMAT BBICTYIJIEHUS C YYETOM 3a]a4
pe3eHTAlMU U 0COOCHHOCTEN ayIUTOPHH;

25MOHMMATh U UCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U MHJIMBUyalbHOU
paboThl MpHU pelIeHnH Y4eOHbIX MAaTEMAaTUUECKUX 3a/1a4;

26npuHUMATh 11eJIb COBMECTHOM JESTeNIbHOCTH, IUIAHMPOBATh OPraHU3aLUIO
COBMECTHOW palOThl, pacmpenensTh BHABI padOT, JIOroBapUBATHCH,
o0CyXJ1aTh MPOIECC U pe3yabTaT paboThl, 00001IaTh MHEHHSI HECKOJIbKHUX
JIIO/IEH;

27y4acTBOBaTh B TPyHHoBBIX (opmax paboTel (0OCYXIeHus, oOMeH
MHEHUSIMH, MO3TOBbI€ IITYPMbI U JPYTHUE), BBHIOIHATH CBOIO YacTh pabOThI
U KOOpPAMHHUPOBATH CBOM JEHUCTBUS C JPYTMMH WIEHaMHU KOMAaHJbl,
OLIEHHMBAaTh KAaueCTBO CBOEr0 BKJIAJa B OOIIMN MPOAYKT MO KPUTEPUSM,
c(OpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOIEUCTBUSI.

PerynsiTuBHbIe YHUBepcaibHbIe YUueOHbIe JeiCTBUSA

Camoopranusanus:
28caMOCTOATENFHO COCTABIATh IUJIaH, alTOPUTM PpEIIEeHUs 3a1ayd (WU ero
4acTh), BBIOMPATh CHOCOO pEIICHUS C YYETOM HMEIOUIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBaTb M KOPPEKTHPOBATH
BapUAHTHI PEHICHUH ¢ YIETOM HOBOW MH(POPMAIIHH.
CaMOKOHTPOJIb, SMOIMOHAJILHbI HHTEJLJIEKT:
29BnazeTh CIOCOOaMM CaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIlecca U Pe3ysbTraTa
pELIeHUsI MAaTEMATUYECKON 3a/1a4H;
30mpeaBuAeTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IIPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJICHHBIX OIMOOK, BBISABICHHBIX TPYAHOCTEH;
3lomneHuBaTh COOTBETCTBUE pe3yJbTaTa NMEATCILHOCTH MOCTABICHHON IENU |
YCIIOBUSAM, OOBSICHSATh MPUYMHBI JOCTIDKCHHSI WJIM HEIOCTHIKCHHS IENH,
HaxOJIUTh OLIMUOKY, 1aBaTh OLICHKY NPHUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOydenuss B 7/ KJjacce OOYYalOIIMIICS MOIYYUT CIHEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3snaBaTh M3y4eHHBIE TE€OMETPUYECKHE (DUTYPBI, OMNPEACNATh HUX
B3aMMHOE€ pacCIoJIOKEHUE, H300paxaTb T€OMETPUYECKHE (QUIYpHl, BBINOJIHATH
YEpPTEXKU MO YCIOBHUIO 3ahauyu. M3MepsATh JMHEWHBIE W YIJIOBBIE BEJIUYUHBI.
PemaTe 3a1aun Ha BBIUMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jllenate TpyOyr0 OILICHKY JHMHEHHBIX M YIJIOBBIX BEJIUYUH NIPEAMETOB B
peanbHOM JKM3HM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznmuuath pasmepbl ITHUX
00BEKTOB TIO MOPSIKY BEJIMUYUHBI.

CTpouTh 4epTekKHU K TECOMETPUUYECKUM 3a]1auaM.

[Tonp30BaThCsd MOpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BAThH
IIPU3HAKW U CBOMCTBA paBHOOCAPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUH 3a]1a4.

[TpoBOUTH JTOTHUYECKHE PACCYXICHHUS C MCIOJIL30BAHUEM T€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCsd NpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MeEIMaHbl, TMPOBEAEHHOM K THUIOTEHY3€¢  MNPSMOYTOJILHOIO
TPEYroJbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Onpenenste NapajIeIbHOCTD MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe NapajuieJIbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PaCCTOSHUN OT TOYEK OJTHOM MPAMOU 10 TOUEK APYTOW MPSIMOM.

Pemath 3a71aun Ha KieTyaTon Oymare.

[IpoBOaUTH BBIUMCICHUS W HAXOAWTH YUCIOBbIE UM OYKBEHHBIC 3HAYCHUS
yIJIOB B TIEOMETPUUYECKUX 3ajJadyaXx C HCIOJIb30BAaHUEM CYMMBbI  YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
NEepPECEYEeHUN JABYX IMapajuleibHBIX MNPSAMBIX CeKylleil. Pemare mnpakTuueckue
3a/1a4M Ha HAXOXKJIEHUE YTIIOB.

Bianetp MOHATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh OIpPEIEIIITh
OMCCEeKTPHCY yIJla U CEPEeIMHHBIN MEPIEHANKYIIAP K OTPE3KY KaK TeOMETPUIECCKUE
MECTa TOYEK.

DopMynUpPOBaTh ONPENECICHUS OKPYKHOCTH WU Kpyra, XOpAbl M AUaMeTpa
OKPY>KHOCTH, TIOJIb30BATHCSI UX CBOMCTBAMU. Y METh IIPUMEHSATH 3TH CBOWCTBA IIPU
pELICHUN 3a7a4.

BiageTp MOHSATHEM ONMCAHHOM OKOJIO TPEYrOJIBHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaTbes ¢akTamMu O TOM, YTO OHMCCEKTPHUCH YTJIOB
TPEYTrOJIbHUKA IIEPECEKAOTCS] B OJAHOM TOYKE, M O TOM, YTO CEPEIAWHHBIE
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE.



Brnanets nonsATHEM KacaTelIbHOU K OKPYKHOCTH, I0JIB30BATHCS TEOPEMOU O
NEPHEHANKYIIPHOCTH KacaTeIbHOW U pajnyca, MPOBEAEHHOTO K TOYKE KacaHHsl.

[Tonbp30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMH, MOHUMATh
UX IPAKTUYECKUN CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE MMOCTPOCHUSI C MOMOILBIO LIUPKYJIS U
JINHEWKMU.

K koHmy oOydenuss B 8 kJacce 0Oy4arIIMICS MOMYYHUT CICAYIOIINE
MpEeIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, MX JJIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMM MPU PEIICHUH T€OMETPUUYECKUX 3a]1aY.

[IpuMeHsATh CBOICTBAa TOUYKM IEpECEYeHHs MeAuaH TPEyroyibHUKa (ILeHTpa
Macc) B pEeLIECHNH 3aa4.

BnageTrs noHsTMeM cpeqHed JIMHUW TPEYroJbHUKA U TPamneluu, TPUMEHSITh
UX CBOWCTBa MpH pEUICHUWU TeoMeTpudeckux 3anad. [lonbp3oBaThcs Teopemoi
dasnieca 1 TEOPEMOIA O MPOMOPIIMOHATBHBIX OTpPe3KaX, MPUMEHSTh UX JIJISl PEIICHUS
NPaKTUYECKUX 3a]a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTOILHUKOB B PEIIEHUH T€OMETPUUYECKUX
3a/1ad.

[Tonb3oBaTecst Teopemoii Iludaropa st pelieHUs TEeOMETPUUECKHX U
npakThuueckux 3anad. CTpOUTh MAaTEeMaTHYECKYIO) MOJAENb B  MPAKTHYECKHX
3a/1a4ax, CaMOCTOSITEIBHO JENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIIUE IJIMHBI.

Brnanerp DNOHATHMSAMM CHHYCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
OPSMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMM JJIS1 PELICHHS
NPaKTUYECKUX 3a]1ay.

Boruucnsats (pa3nuuHbIMU CIIOCO0aMU) TUIOMIAh TPEYTONbHUKA U TUIOIIAIN
MHOTOYTOJIbHBIX ~ Quryp (moib3ysiCh, TJ€ HEOOXOJUMO, KAIBKYIATOPOM).
[TpuMeHATh MOyYEHHBIE YMEHHUS B IPAKTHYECKUX 3a/1a4ax.

Brnanerp NOHATHUAMM BIHMCAHHOTO M LIEHTPAIBHOIO YyIJa, HCHOJb30BAThH
TEOPEMBI O BIIMCAHHBIX YIJIaX, YIriax MEXAY XOpAaMu (CEKYUIMMHU) U YTiie MEXAY
KacaTeJIbHOW M XOpI0M MPU PELICHUU T'€OMETPUUECKHUX 3a]1a4.

Brnanerp MOHSATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJbHUKA [IPU PEIICHUH 3a/a4.

[IpuMeHsTh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIH TS 3a7]a4 PeaibHOM KU3HU U IPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpUMEHEHHEeM TNOoAo0us W TPUTOHOMETpHUM (IOJIB3YACH, I/I€ HEOOXOIUMO,
KaJbKYJATOPOM).

K xonmy oOyuenus B 9 KJjacce 0Oy4aromuMiCs TMOJTYyYUT CICAYIONINE
IIPEIMETHBIE PE3YJIbTATHI:
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3HaTh TPUTOHOMETPUYECKHE (DYHKIMHM OCTPHIX VYIJOB, HAaXOAWTh C WX
MMOMOIIBI0 PA3JIMYHBIC 3JIEMEHTHI TPSIMOYTOIBLHOTO TPEYTrOJbHUKA («PEIICHUE
MPSMOYTOJILHBIX TPEYTOIBHUKOBY). HaXoMuTh (C TOMOIIBIO KATBKYJISATOPA) JITHHBI
W YTJIBI JTsI HeTAaOJUYHBIX 3HAYCHUH.

[Tonp3oBaThCs popMysiaMu MPUBEICHUS ¥ OCHOBHBIM TPUTOHOMETPUUYCCKUM
TOXKJECTBOM Ui HAXOXKJICHUS COOTHOIICHWA MEXIy TPUTOHOMETPUYCCKUMU
BEJIMYUHAMHM.

Hcronp30BaTh TEOPEMBbI CHHYCOB M KOCHUHYCOB JIJISl HAXOXKICHUS Pa3TUIHBIX
AJIEMCHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOBY), TPHMCHATh WX TIPH
pEIICHUH TeOMETPUUECKHUX 3a]1a4.

Brnagets moHATHSAMH — mpeoOpa3oBaHUS — MOAOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCs CBOMCTBAMU MOAO0US MPOU3BOIBHBIX
Guryp, ymMeThb BBIYUCIIATH JJIUHBI W HAXOAWTh YIJbI Y TMOAOOHBIX QUTYP.
[TpuMeHATH CBOWMCTBA TOJOOMS B TMPAKTHYCCKUX 3ajadyaX. YMETh IPHBOJHTH
IPUMEPHI TOJJOOHBIX (PUTYDP B OKpYXKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMu O MPOM3BEICHUN OTPE3KOB XOPJ, O TMPOU3BEIACHHUH
OTPE3KOB CEKYINUX, O KBaApaTe KacaTeJIbHOM.

[Tonb30BaThCSA BEKTOpPAMH, MOHMMATh WX T€OMETPHUYCCKUN W (pu3ndeckuid
CMBICII, TPUMEHATh HMX B PEIICHUH TIE€OMETPHYSCKMX M (PU3MYCCKHX 3ajad.
[TpuMeHATH CKaIIpHOE MPOU3BEICHNE BEKTOPOB JIJI HAXOXACHUS JJIMH U YTJIOB.

[Tonp30oBaThCS METOJOM KOOPJMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B
PEIICHUH TeOMETPHUSCKUX U TPAKTUYCCKUX 3a]1a4.

BnageTs MOHATHSIMH TMPaBUILHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI JIyTH OKPY>KHOCTH W paJdaHHOW MEphl yIriia, yMETh BBIYMCIATH IUIOMIATb
Kpyra u ero 4acteil. [[puMeHsTh MOJIydYeHHBIC YMEHUS B MIPAKTUYCCKUX 3a1adax.

Haxomute ocw (WM LEHTPHI) CUMMETPUU (GUTYp, NMPUMCHSATH IBHIKCHUS
IUIOCKOCTH B IIPOCTEHUIITUX CITyYasiX.

[TpyMeHATH TOJIYYCHHBIC 3HAHHWS Ha MPAKTUKE — CTPOUTh MaTEMaTHYCCKUE
MOJISIH IS 3a7a4 PeaTbHOM KU3HHU U IMPOBOJIUTH COOTBETCTBYIOIINE BHITUCIICHUS
C TPUMCHECHHEM IIOJ00MS W TPUTOHOMETPHUYCCKHUX (DYHKIUH (IMOIB3YySICh, TJIE
HEO0OXOUMO, KAJIBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM (uu¢pposrIe)
Ne i/ Konrpoasbnbie | IlpakTHyeck
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI ue padboTsbl
pecypcsbl
[Ipocreimme reome ecKue
L | cuotersn Vnepemmereomemiconn | 14 Extmmorers LIOK
' p p https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6mmoreka [IOK
2 Tpeyroabmiit 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIE IPAMBIEC, CYMMa YIJIOB 14 1 bubnuorexa [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTb M Kpyr. [ 'eoMeTprueckue bubnuorexa [JOK
4 14 1
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 I1 6006 4 1
OBTOPEHHUE, ODODIIEHIE SHAHIH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 0

12



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

« KNIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kontpoabubie | IIpakTHuec
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIEC
padoTsbI KHe padoThbl
pecypcsl
. bubnuorexa [JOK
! Herbipexyronpiiki 12 1 https://m.edsoo.ru/7f417e18
Teopema ®aneca u reopema o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmorera [JOK
poropHt P 1104 https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKA
[nomane. Haxoxaenue miomanen
3 Tpe HIOJ'I)II)HI/IKOB u ff[Horo OJ'IHIjHJIfIX ¢ur 14 1 bubmorexa HOK
peyr a P- https://m.edsoo.ru/7f417e18
[Tmomaau nogoGHBIX GhUTyp
4 Teopema [Tudaropa n Hagyana 10 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriabl B OKpY)KHOCTH. BriicanHbie u
5 OIKMCAHHBIC YETHIPEXYTrOJIbHUKHU. 13 1 bubnuorexa [JOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYXHOCTEHN
. bubnuoreka [JOK
6 I1 6006 4 1
OBTOPCHHE, ODODILCHIE SHAHMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 6 0
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

« KNIACC

KoauyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM IpakTHyec (undposbie)
Ne i/ KonTtpoJbHbie
NporpamMmsl Bcero KHe o0pa3oBaTte/ibHbIE
padoTsI
padoTbI pecypcehbl
1 Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpaszoBanue nmomobus. Metpuueckue 10 1 bubnnoreka [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HA TIOCKOCTH 9 1 bubmorexa HOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY)KHOCTH | ILIOMIA b KpyTa 8 bubmorexa HOK
Py N pyra. https://m.edsoo.ru/7f41al2c
Brruucienue miomnaaei
bu6mmoreka [JOK
0 JBIKEHHA TLIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHUE, CHCTEMATH3AIUS 7 5 bubmuoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 6 0
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https://m.edsoo.ru/7f41a12c
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYHEHUKA

8T'eomertpust, 7-9 xknaccel/ Atanacsu JI.C., Byty3os B.®., Kangomuer C.b. u

npyrue, AkimonepHoe oduiectBo «M3narensctBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

YMK AraHacsiHa, IPOEKTOP, SKPaH, HOYOyK

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mmoreka IIOK
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