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HOACHUTEJIBHASA 3AIINCKA

I'eomeTpuss Kak OJMH M3 OCHOBHBIX pa3JelOB IIKOJIBHOM MAaTeMAaTHKH,
UMEIOINNA CBOEH LEIbI0 00ECHEeUNUTh M3YyYEHUE CBOMCTB M Pa3MepoB (QUIYp, HX
OTHOLIEHMM M  B3aMMHOE PACIOJIOKEHUE, ONUPAETCA Ha  JOTUYECKYIO,
JIOKA3aTeJIbHYIO JINHUIO. LI[eHHOCTh M3y4eHMsI T'€OMETPUU Ha YPOBHE OCHOBHOI'O
o011ero oOpa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYyYarOIIUNCS YUUTCS MPOBOJIUTH
JIOKa3aTEJIbHbIE PACCYKICHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
UCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPHOPHUMEPHI K JIOXKHBIM, MPOBOJUTH
pacCyXKJIE€HHsI «OT MPOTUBHOIO», OTJIMYaThb CBOWCTBA OT IIPU3HAKOB,
dbopMynHpOBaTh OOPATHBIE YTBEPIKIACHUS.

Bropoli 1menpr0 u3yyeHUs TE€OMETPUH SIBISETCS HCIOJb30BAaHHE €€ Kak
MHCTPYMEHTA IPHU PEIICHUU KaK MaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3aaad,
BCTPEUAIOUINXCA B peaJbHOM ku3HU. OOyuaromuiics TOJKEH Hay4HuThCs
OTIpEeACUTh T€OMETPUUECKYI0 (UTYpPY, OMUCATh CIOBAMH JAHHBIA UYEPTEK WU
PUCYHOK, HAWTH IJIOIIA/lb 3€MEJIBHOIO y4acTKa, pacCYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOI'O Kalenss wiu TpeOyemble pasMepbl Trapaxa JJisi aBTOMOOWJIS.
OTOMy COOTBETCTBYET BTOPAsi, BBIYUCIMUTEIBbHAS JIMHUAS B M3yYEHUH I'€OMETPUH.
[Ipu pemeHnH 3aaad MPAKTUYECKOrO XapakTepa OO0ydaroIIHUKCsS YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJENU pEANbHbIX JKU3HEHHBIX CHUTYyallMil, MIPOBOIUTH
BBIYMCJIEHUS U OLIEHUBATh aJIEKBATHOCTD IOJYYEHHOI'O PE3yibTaTa.

Kpaiine BakHO NOJUEPKUBATH CBSI3U T'€OMETPUM C JAPYTUMHU Yy4eOHBIMU
npeaMeTaMi, MOTHBHPOBATh MCIIOIb30BATh OMPEICICHUS T€OMETPUUYECKUX HUryp
U TIOHSTHUM, JIEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX YMEHHH B (U3HKE U
TEXHUKE. OTH CBSI3W Haumbojee SApPKO BHAHBI B Temax «Bekropsi»,
«Tpuronomerpuueckue cootHomeHus», «Merox koopauHat» u «Teopema
[Tudaropar.

VYu4eOHbIil Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE DPa3/E€ibl
comepxkanusi: «['eomerpuueckue @urypsl U uX cBoicTBa», «M3mepeHue
F€OMETPUYECKUX  BEJIMYMH», «JleKapTOBBI KOOpAMHATBI HA  IUIOCKOCTHY,
«Bekrops, «/IBrxeHns minockoctn», «lIpeodpazoBanus nogoous».

Ha n3yuenue yuebHnoro kypca «I'eomerpusi» orBonutrcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Hejeno0), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJICIIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

HauvanbHble nonstus reomerpun. Touka, npsmas, OTPE30K, Jy4d. Yrou. Buasl
yriioB. BeprukanbHble W cMexHbIE yIuIbl. buccekrpuca yruma. Jlomanas,
MHOTOYyroJibHUK. [[apayisieabHOCTh M IEPIIEHANKYJIAPHOCTD MPSIMBIX.

Cummerpuunbie  ¢urypel. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETPHUH.
IIprMepsl CHMMETPUH B OKPYKAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHHUS C TOMOLIBIO LUPKYJSA W JHHEUKU. TpeyroybHUK.
BricoTa, Mmenunana, Guccekrpuca, MX CBOMCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHMM  TpeyrojbHUKWA. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBAa W TOpHU3HAKK PAaBHOOEAPEHHOro TpeyroibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJbHHUKOB.

CBoiicTBa M MPU3HAKU NapaJUIeIbHbIX MPsAMbIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Breninue yrisl TpeyroiabHuKa.

[IpsamoyrosbHbIi  TpeyrodpHUK. CBOWCTBO MEAHMAaHbl MPSAMOYTOJBHOTO
TPEYTOJbHUKA,  NPOBEAEHHOM K  rumoreHy3e. [Ipu3sHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpSIMOYTOJIBHBII TPEYrOJbHUK € YoM B 30°.

HepaBencTtBa B reoMerpuu: HEPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM yIJie U OOJIbIIEH CTOPOHE TPEyroJbHUKA.
[leprieHAMKYASp U HAKIIOHHAS.

['eomerpuueckoe MecTo TOuYeK. buccekrpuca yriia U CEepeaMHHBIN
NEPIEHINKYJISIP K OTPE3KY KaK F€OMETPUUECKAE MECTA TOUYEK.

OKpyXKHOCTb W KpyI, XOpJa M JHWAMETP, HX CBOMCTBA. B3ammHoe
PacIooKEeHUE OKPYKHOCTU M npsMoi. KacarenbHas M ceKylias K OKpY>KHOCTH.
OkpyXHOCTb, BHNMCaHHass B yroi. BrnucaHHas W omnMcaHHAas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KNIACC

YerbipéxyroabHuku. Ilapamnenorpamm, ero npusHaku M cBomcra. HacTHbie
cllyyau NapajijiesiorpaMMoB (MIPSIMOYTOJIBHUK, pOMO, KBajpaT), UX MPU3HAKUA U
cBoiictBa. Tpamemnusi, paBHOOOKas Tpamerus, e€ CBOWCTBA U TMPU3HAKU.
[IpssmoyrosibHas Tpaneuus.

Meron yaBoenuss meauanbl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TeopeMa O MPONOPLUOHATIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyrojabHHUKa.

[Tonobue TtpeyronbHUKOB, Ko3(pduimreHT nomodus. IlpuzHaku mnogobOus
TPEyTroJabHUKOB. [[puMeHeHue moao0ust mpu peleHuy MPaKTUYECKUX 3a1ad.



CpoiicTBa mIomaged reoMeTpudeckux (uryp. D@opMynbl mJis TUIOMIAIH
TPEYroJIbHUKA, Napajuienorpamma, pom6a u Tpaneuuu. OTHOILIEHHE IUIOMIAIeH
n000HBIX (UTYP.

BrruncnieHne miomanei TpeyroJibHMKOB U MHOTOYTOJBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemeHUn
PAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO YIUIa HIPSIMOYI'OJBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXIECTBO. TpuroHomerpudeckue (GyHKUIUU
yriioB B 30, 45 u 60°.

BrnucanHble M LEHTpaJbHBIE YIUIBL, YIOJl MEXIY KacaTelIbHOW M XOpIOM.
Yrael Mexay ~XopaaMHM M CEeKyllMMHM. BrmcanHele U ONHCAHHBIC
YETBIPEXYTOJbHUKHA. B3anMHOE pacmosiokeHue AByX OKpyxHocter. Kacanwne

OKpyXHOCTeH. O0IIME KacaTeIbHBIE K JBYM OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHUSI.

Pemenne tpeyronbHukoB. TeopemMa KOCMHYCOB W TEOpEMa CHHYCOB.
Pemienne mnpakTHUeCKUX 3adad C HUCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB H
TEOPEMBbI CUHYCOB.

IIpeo6pazoBanue mompodus. [1ogodre COOTBETCTBEHHBIX AIIEMEHTOB.

Teopema O NOPOU3BEICHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIHUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bekrop, anuHa  (Momydb) — BEKTOpa,  COHAINPABICHHBIE  BEKTOPBI,
IPOTUBOMOJIOKHO  HAIpPAaBJICHHbIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallud Haja BeKTopaMu. PaznmokeHue BEKTOpa MO JIBYM
HEKOJIMHEAapHbIM BekTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXOXKICHUS JUIMH U YTJIOB.

JIlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH. Y PAaBHEHUS MPSIMOU U OKPYKHOCTH
B KOOpJIMHATaX, MEPECECUCHUE OKPYKHOCTEH U MpsIMbIX. MeToJ KOOpAUHAT U €ro
IPUMEHCHHUE.

[IpaBunbHBIE MHOTOYroJIbHUKHM. [JInmuHa oOkpyxHOcTH. I'pamycHas w
paauaHHas Mepa yrja, BBIUHMCICHHE IJIMH AYr oKpyxkHocTeil. Ilmomans kpyra,
CEKTOpa, CETMEHTA.

JIBI)KEHUSI TUIOCKOCTH M BHYTPEHHHE CUMMETpPUU GUryp (dJIeMeHTapHbIC
npezactaiienus). [TapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«I"eomeTpus» XapakTepHU3yOTCS:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBIEHHEM MHTEpeca K IMPOHUIOMY M  HACTOSALIEMY POCCHUMCKOU
MaTE€MaTUKH, 1EHHOCTHbIM OTHOUIEHHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHUX
MaTEMaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THUX
JOCTUKEHHUM B IPYrUX HayKax U MPUKIAJAHBIX chepax;

2) rpaskaaHcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealli3aliu ero
opaB, MpPEICTAaBICHUEM O MaTeMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABJICHUH, MPOLEAYp TpakIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B JACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a]ay
MaTEMaTUYECKOM HAIpPABICHHOCTH, OCO3HAHHEM BAXKHOCTU MaTEMaTHYECKOTO
o0pa3oBaHMsl Ha TMPOTSHKEHUHM BCEH JKU3HU I YCHEHIHOW TPOQeCcCHOHANIbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHUBUYAIbHON TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PELICHHUH, pacCyX JCHHH, YMEHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

OpUEHTAaLMEed B JIEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPObI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak c@epbl 4YeJI0BEYECKOM
NEeATENbHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYMMOCTH JJI PA3BUTHS LIMBUIM3ALNU,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJBTYpPOW Kak CPEICTBOM
NIO3HAHWUS MHpPA, OBJIAJEHUEM IIPOCTEUIIMMU HAaBBIKAMH MCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPbl 310POBbSI H
IMOLMOHAJILHOIO0 0JIaronoJy4ms:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTH4YeCKHe 3HaHUS B HHTEpecax CBOETO
30pPOBBS, BEACHHS  370pOBOro  oOpa3a KM3HH  (3J0pOBOE  IHTAHHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHM U OTAbIXa, peryspHas duznueckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpHEHTalMel Ha MPUMEHEHUE MATEMaTUYECKUX 3HAHUM JJIs pelIeHus 3a7ad
B 00JIACTU COXPAaHHOCTH OKPY>KAIOIIEH Cpeapl, MIAHUPOBAHUS TOCTYIKOB U
OLIEHKM HMX BO3MOYKHBIX TMOCJIEICTBUH ISl OKPYKAIOUIEH CpeAbl, OCO3HAHUEM
rJI00AJBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHNUS;

8) ajanranusa K M3MEHAKWINUMCH YCJOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSIX HEOINPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM UHCIIE
YMEHHUE YUUTHCS y JPYyTUX JOJIeH, MPUOOpETaTh B COBMECTHOM JESATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKK U KOMIIETCHIIUU U3 OTBITA JIPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIE
dbopMynHpoBaTh MU, TOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEW, IUIAaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOMUA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMBbIC PEIICHUS W JCHCTBHUSA, (OPMYIMPOBATh W OICHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBblie jlornueckue aeiicTBUA:

e BBIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUWH MEXIy HOHATUAMHU, (HOPMYIHPOBATH
ONpeleseHUs  NOHSATUM, YCTaHaBIMBAaTh  CYIIECTBEHHBIA  IPHU3HAK
Kjaccu(ukanmy, OCHOBaHUS sl OOOOIIEHHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIMN3A;

e BOCIpPUHHUMATh, (OpPMyIHpOBaTH U  IPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAMUTENIbHbBIE M OTpULIATEIbHBbIC, €AWHUYHbIC, YacTHbIE W OONIUE,
YCIIOBHBIE;



BBISIBIISITH ~ MAaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBOopeursi B (akTax, JaHHBIX, HAONIOACHUSAX U YTBEPKIACHUSX,
npeajiaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U TPOTUBOPEUMI;
JieN1aTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U
VWHYKTUBHBIX YMO3aKJIFOUEHHH, YMO3AKIFOUEHHI 110 aHAJIOTUH;

pa30uparh J0Ka3aTelibcTBa MaTEMATHUYECKUX YTBEPKIECHUHN (MpPSMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSATEIBHO HECIOXKHBIE JOKA3aTelbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAWBATh APryMEHTALUI0, MPUBOIUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus y4dyeOHOW 3ajaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEUIEHMs, BBIOMpAaTh HauboJiee MOAXOMAMI ¢  y4éToMm
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble HcaiaeaA0oBaTe/JIbCKIue I[eﬁCTBHﬂ:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIICIOBATCIIbCKUH HHCTPYMEHT TO3HAHHS,
(GbopMyIMpOBaTh BOIPOCH], (UKCHPYIOUIUE IPOTUBOPEUHE, IPOOIEMY,
CaMOCTOSITEJIbHO ~ YCTaHABJIMBAaTh HWCKOMOE W JIaHHOE, (opMHpOBaThH
THIIOTE3Y, ApIYMEHTHUPOBAThH CBOIO ITO3HIINIO0, MHECHUE;

IPOBOJAMWTH IO CAaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE HCCIICIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIEHUSI M BBIBOJABI MO pe3yJibTaTam
IPOBEACHHOTO HAOJIFOJCHHS, HWCCJICIOBAaHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TAKXKE BBIIBHTAThH
IIPEJIITOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M W30BITOYHOCTh WH(GOPMAIMH, IaHHBIX,
HEOOXOMMBIX JIUIS PEIICHUS 3aa49H;

BBHIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBaTh U HHTEPHPETUPOBATH
uH(}OpMaIUIo pa3TUYHBIX BUIOB U (POPM IIpeICTaBIICHNUS,

BBIOMpATh (GopMy mpenacTaBieHuss HHGOPMAIMM UM UIUTIOCTPUPOBATH
pemnraemMple 3amaydl  CXeMaMH, JIuarpaMMam#, WHOW TpaduKkod ©u UX
KOMOMHAIIUSIMU,

OLICHUBATh HAJAEKHOCTh HHPOPMALMU IO KPUTEPHUSIM, MPEII0KEHHBIM
YUHUTENIEM UIIH COPMYITMPOBAHHBIM CAMOCTOATEIBHO.

KOMMyHI/IKaTI/IBH])Ie YHuBeEpcajibHbIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATDH U (bOpMy.TII/IpOBaTB CYXXICHUSA B COOTBCTCTBUHU C YCIOBUAMU
" OcJsiMHU O6IH€HI/IH, SICHO, TOYHO, I'PAaMOTHO BBIPAXAaTb CBOXO TOYKY 3PCHUA



B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0Jie 00CYX/IE€HHS 337aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMON TEMBI,
npo0JieMbl, perraeMoi 3ajauu, BbICKa3blBaTh MJIEU, HAllEJIEHHbIE HA MOUCK
peuIeHus, COIOCTaBIATH CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB AMAJIOra, OOHApyXUBaTh pa3jM4ve U CXOJICTBO MO3ULIUWA, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIacHs, CBOM BO3PAXKEHHUS;
IOPEACTABISATh  PE3yNbTaTbl  pPELIEHUs 3aJ1a4H, DKCIIEPUMEHTA,
UCCIIEIOBaHMsI, MPOEKTa, CAMOCTOSTENIbHO BIOUpaTh (hOpMAT BHICTYILICHUS
C Y4€TOM 3aJa4 MPE3eHTALNHU U OCOOCHHOCTEN ay/IMTOPUH;

NOHMMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHONW Y MHAUBUYaJIbHOM
paboTHI IPH PEIICHUU YUYeOHBIX MATEMATUIECKUX 3a]1a4;

NPUHUMATh LEJIb COBMECTHOM JAEATENbHOCTH, IJIAaHUPOBATH OPraHHU3ALUIO
COBMECTHOM paboThl, pacOpeneysarh BHABI pabOT, JAOrOBapUBATHCH,
00Cy>XJaTh MPOLECC U PE3yJbTaT pabOThl, 0000IaTh MHEHHSI HECKOJIBKUX
JIFOJICH;

y4acTBOBaTh B TIPyNHoBBIX (opmax padoTel (0OCyxJIeHus, OOMEH
MHEHUSIMHA, MO3TOBBIE IITYPMbI U JPYTHUE), BBINOJIHATH CBOIO YacTh PabOTHI
U KOOPAMHMPOBATh CBOMU JEHCTBUS C JAPYTMMH WIEHAMH KOMAaHJBbI,
OLICHMBATh KAadyeCTBO CBOETO BKJIaJa B OOIIMH HPOAYKT MO KPUTEPUSM,
c(OpMyIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ

CaMOOpFaHI/l3aHI/IH:

CaMOCTOSITETILHO COCTaBJIAThH IJIaH, alrOPUTM pPElIeHUs 3aJayd (WIH €ro
4acTbh), BBIOMpATh CIOCOO pELIEHMs] ¢ Y4ETOM MMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHPOBATh
BapUaHThI pEIIEHUH C Y4ETOM HOBOM MH(OpMauu.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJICKT:

BJIAJETh CIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS MpoIlecca U pe3yibTrara
pelIeHNs] MaTEMaTUYECKOM 3a/1auu;

NPEABUJIETh TPYJIHOCTH, KOTOPbIE MOTYT BOSHUKHYThH MPU PEIICHUH 3a]1auH,
BHOCHUTH KOPPEKTHBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB,
HaWJIEHHBIX OIMMOOK, BBISIBJICHHBIX TPYHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEIIBHOCTH MOCTABICHHON LEIN U
YCJIOBUSIM, OOBSACHSTH MPUUYUHBI JOCTHKEHUS WM HEAOCTHXKCHUS LEIH,
HAXOJIUTh OMIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

IHNPEJMETHBIE PE3YJIBTATBI



K koHmy oOyueHuss B 7 Kjacce 0O0yd4arolIMiiCsl MOMYYMT CIEAYHOIIHME
IIPEAMETHBIE PE3YIIbTATHI:

Pacno3naBaTh W3yuy€HHbBIE T€OMETpUYECKHE (QUTYpBI, ONpPENeNsATh HX
B3aMMHOE pPaCIOJIOKEHUE, H300paXaTb TIeOMETpUYECKHe (Urypbl, BBINOIHATH
YEpTEXKU 110 YCIOBUIO 3anaud. M3mepsaTs JMHEHHbIE W YIJIOBBIC BEIMYMHBI.
Pemars 3a1aum Ha BBIYMCIICHUE UIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH IIPEIMETOB B
peanbHOM XKU3HU, Pa3MEPOB MPUPOAHBIX O0BEKTOB. Paznuuarh pa3Mepsl ATHX
OOBEKTOB 110 OPSAAKY BEJINUUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUYECKUM 3a1a4aM.

[lonp30BaTbCsl NpU3HAKAMU PABEHCTBA TPEYTOJBHHUKOB, HCIOJIbB30BAThH
IPU3HAKU U CBOKCTBA PABHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PELLICHUH 3a1a4.

IIpoBOOUTE JIOTMYECKUE PACCYXKACHUSA C UCIOJb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[lonp30BaTbCsl MpU3HAKAMU DPABEHCTBA NPSIMOYTOJBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEIWaHbl, IIPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJIbHOIO
TPEYTOJIbHUKA, B PELICHUN F€OMETPUYECKUX 3a4ay.

OmnpenensTh napamienabHOCTh MPSMBIX ¢ TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymad. OnpenensaTe NapaJuleIbHOCTh MPSAMBIX C IMOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPAMOU O TOUEK APYTOU IPSIMOM.

Pemrars 3amaun Ha KieryaToi Oymare.

[IpoBOANTH BBIYKMCIEHHUS W HAXOAUTh YHUCIOBbIE M OyKBEHHbIE 3HAYECHUS
yIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJIb30BAHUEM CYMMBI YTJIOB
TPEYrOJIbHUKOB M MHOIOYTIOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIpU
IIEPECEYEHNN JBYX IIAPAJUIEIBHBIX MpPsAMBIX CEKyIlled. Pemares mnpaxkThdeckue
3a71a4M Ha HAXOKJICHUE YIJIOB.

Brnanerp NHOHATHEM TI'E€OMETPUYECKOIO MECTa TOYEK. YMETh OIPENEIATH
OMCCEKTPUCY YIJIa U CEpEeIMHHBIN NMEPIEHAUKYIISP K OTPE3KYy KaK F€eOMETPUUECKUE
MeCTa TOYEK.

@opMyIMpOBaTh OIPENEICHUs] OKPYKHOCTH M KpyTrd, XOpAbl W THUAMETpa
OKPYXHOCTH, I10JIb30BATHCS UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIpU
pelLIeHnH 3a1a4.

Brnaners moHATHEM OIMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilonb3oBaTbed (akTamMu O TOM, YTO OHUCCEKTPUCHI YIJIOB
TPEYTOJbHUKA TIEPECEKAIOTCs] B OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC
NIEPIIEHINUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OTHON TOUYKE.

Brnaners nmonsiTHeM KacaTelnbHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOMU O
NEPIEHINKYJISIPHOCTHA KAaCcaTeJIbHOM U paauyca, IPOBEAEHHOTO K TOYKE KaCaHUs.



ITonb30BaTbCs MPOCTEHIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMH, TOHUMATh
UX IPAKTUYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUYECKHE TTOCTPOEHUS C MOMOIIBIO [IUPKYJIS U
JIMHENKHU.

K xonmy oOydenuss B 8 kJjacce OOyyaromuics TMOTYYUT CIEAYIOIINE
IpPEeIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, HX DJIEMEHTHI,
II0JIB30BATHCS X CBOMCTBAMU IPH PELIEHUH T€OMETPUYECKUX 3a4ad.

[IpuMeHATH CBOMCTBA TOYKHM IEPECEUYEHUS] MEIHMAH TPEYroJIbHHKA (LIEHTpa
MAacc) B pELICHUH 3a/1ay.

Branets noHstHeM cpenHed JIMHUU TPEYroJbHUKA U Tpanelnuu, IpUMEHSTh
MX CBOMCTBA MNpPH PEUIEHUM T€OMETPUUYECKUX 3anad. llonmp3oBaTbCcs Teopemoi
Qajieca U TEOPEMOI O MPOMOPILIUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJIS PELICHUS
IPaKTUYECKUX 33]aY.

[IpuMeHATh NpU3HAKK MOI00MS TPEYTOJbHUKOB B PEHICHUU T€OMETPUUECKUX
3azay.

[lonb3oBatbest Teopemoil Ilugaropa ang pemieHUsT TE€OMETPUYECKUX U
npakThyeckux 3agad. CTpoOUTh MaTEMaTUYECKYI0 MOJIeIb B MPaKTUYECKHX
3a/1ayax, CaMOCTOSITEIbHO JIeNaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIUE IJTUHBI.

Biagere DOHATHMSAMH CHHYyCA, KOCHMHYyca M TaHIEHCAa OCTPOro yria
OPSIMOYTOJIBHOTO TPeyrojbHUKa. [10ab30BaThCsl 3TUMU MOHATHAMU ISl PELICHUS
NPaKTUYECKUX 33]1aY.

Boruucnats (pa3audyHbIiMEA COCO0AMU) TIJIOMIAL TPEYTOIbHUKA U TIIOMIATN
MHOTOYTOJIBHBIX ~ (puryp (Ioyib3ysiCh, TA€ HEOOXOJUMO, KaJbKyJISTOPOM).
[IpuMeHATH MONTyYEHHbIE YMEHHUS B IPAKTHYECKHUX 3a/1a4ax.

Bragete NOHATUSMH BIHCAHHOTO W LEHTPAJIBHOIO YIJa, HMCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTriaX, yriax MEeXIy XOpJaMu (CEeKYIIUMH) U yIiie MEXIY
KAacaTeJIbHOM Y XOPJAOU MPU PEIIEHNHA T€OMETPUUYECKUX 3a7a4.

Bragere moHATHEM ONHMCAHHOTO YETBHIPEXYTOJbHUKA, MPUMEHSATH CBOMCTBA
OMKUCAHHOTO YEThIPEXYTOIBHUKA MIPU PEILICHUH 3a]1ay.

[IpuMeHATHh MONTy4YEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYEeCKUE
MOJIENIN JUIS 3a/1a4 PeabHOW >KM3HU U IPOBOJIUTH COOTBETCTBYIOIINE BbIYUCICHUS
C TNpPUMEHEHUEM TMOoAOOUsS U TPUTOHOMETPUHU (MOJB3YACh, A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xonmy oOydenuss B 9 kJjacce OOy4arolmuics TMOJTYYUT CIEAYIOIINE
IpEeIMETHBIE PE3YJIbTATHI:

3HaThb TPUTOHOMETPUYECKHE (DYHKIIMU OCTPBIX YIJOB, HAXOIUTh C HUX
MOMOIIBIO PA3JIMYHbIE DJIEMEHTHI MPAMOYTOJBLHOTO TPEYrojbHUKA («pEelIeHUe



NPSIMOYTOJIbHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOINIBIO KATbKYJIATOPA) AJIMHbI
U yTJIbI J1J1sl HETAOJIMYHBIX 3HAUYCHUM.

[Tons3oBaThest hopmysiaMu TPUBEIEHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM ISl HAXO0XICHUS COOTHOUIEHUH MEXAY TPUTOHOMETPUYECKUMHU
BEJINYMHAMH.

Hcnonb3oBaTh TE€OPEMbl CUHYCOB U KOCUHYCOB JIJIs HAXOXKJIEHUS Pa3IMUHbBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEUIeHUE TPEYroJbHUKOBY), MPUMEHSITh UX TMpU
pELIEHUH T€OMETPUYECKUX 3a]1ay.

Brnamers moHsTHsMH — mpeoOpa3oBaHUST  MOAOOHWS, COOTBETCTBEHHBIX
3JIEMEHTOB Mo100HBIX Guryp. [loas30BaThCsa CBOMCTBAMU MTOA00MS MPOU3BOIBHBIX
buryp, yMeTb BBIUMCIATH MJIWHBI W HAXOAUTh YIJIbI Yy MOAOOHBIX GUTYP.
[IpuMmeHsATh CBOMCTBa MOAOOMS B IMPAKTHYSCKUX 3ajadaX. YMETh IPUBOIUTH
IpUMEpPBI NOJTOO0HBIX (PUTYp B OKPYIKAOIIEM MHUPE.

[Tonp30BaThCst TEOpEMaMU O TPOU3BEICHUU OTPE3KOB XOP, O TPOU3BEICHUU
OTPE3KOB CEKYILUX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbcst BEKTOpaMH, MOHUMATh MX T€OMETPUUECKHN M (U3HYECKUi
CMBICJI, TPUMEHSTh HX B PEHICHUU TEOMETPUYECKUX M (PU3MUECKUX 3a/ad.
[IpuMeHsTh cKalIsipHOE MPOU3BEICHUE BEKTOPOB JJIsl HAXOXKICHUS IJIUH U YIJIOB.

[Tonp30BaTbCsl METONOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSTh €ro B
pELIEHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3aaY.

Brnanets MOHSTUSMH NPaBUJIBHOTO MHOTOYTOJIBHHMKA, JJIUHBI OKPY>XKHOCTH,
JUTMHBI TyTU OKPYKHOCTH U PaJMaHHON MeEpbl Yrjia, YMETh BBIUMCIATH ILJIOIMIA/Ib
Kpyra u ero yactei. [[puMeHsTh oy4yeHHbIE YMEHHS B TPAKTHUYECKUX 3a/1a4ax.

Haxomuth ocu (MM LEHTPHI) CUMMETPUH (PUTYP, TPUMEHSATH JIBUKCHUS
MJIOCKOCTHU B MPOCTEUIINX CIydasiX.

[IpuMeHsTh MOJyYEeHHBIC 3HAHUSI HA MPAKTUKE — CTPOUTHh MaTEMaTUYECKHUE
MOJENH IS 3a/1a4 pEAIbHOW KU3HHU U MMPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHHEM TOJ00WS M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJIB3YSCh, TIE
HEO0OXOJIMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HanmeHnoBaHue pa3iesioB U TeM

KoanuyecTBO 4acoB

JIeKTpPOHHbBIe (LM(pPOBbIE)

Ne n/m KoHnTpoibHbIe
NMPOrpamMMbI Bcero o0pa3oBaTesibHbIE PecypChl
padoThI
[Ipocreitmue reome €CKHE
1 I/I)E) CBZIZP(I:IE:; Ir/131\14\:3 1;3pHI/II/;{e re:M;b H;}IIII:::IKT/IX 14 0 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJINYUH
bu6mmorexa [IOK
2 T 22 1
DEYTOIBHHIH https://m.edsoo.ru/7f415e2e
3 [TapamienbHble IPsIMBIE, CyMMa YTIII0B 14 1 bubanorexka [JOK
TPEYTrOJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy’kHOCTb U KpyT. [ 'eomeTpudeckue 14 1 bu6nmorexa [IOK
MMOCTPOEHUSA https://m.edso0.ru/7f415e2e
. bubmmorexa [JOK
5 II 4 1
OBTOpenHe, 0600meHHe sHanMii https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 4



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

8 KUIIACC

HaumeHoBaHue pa3/ieioB U TeM

KoanuyecTBO 4acoB

JuieKTpOHHBIE (U poBbIE)

Ne ni/m KonTpoJbHbIe
NporpaMmbl Bcero o0pa3oBaTeJIbHbIE PeCypChl
padoTsI
" bubmuotexa [JOK
4 12 1
CTRIPEXYTOTBHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa o
MIPOTMOPLIMOHANBHBIX OTpPe3Kax, MOJ00HbIE 15 1 bubmorexa LIOK
ponopH P - 1O https://m.edsoo.ru/7f417e18
TPEyTOJIbHUKU
[Inomane. Haxoxnenne miomanein
Tpe III“IOJJIIBHI/IKOB u f/[HOFO ro;jHilx ¢bur 14 1 bubmmorexa [JOK
pey y P https://m.edsoo.ru/7f417e18
[Tnomaau mogo6HBIX GUryp
Teopema ITudaropa u Hauana 10 1 bub6mumorexa [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYrisl B OKpyKHOCTU. Brincanusie u
OIMCAHHBIEC YETHIPEXYT OJIbHUKH. 13 1 bubnuoreka [IOK
Kacarenbhbie k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYKHOCTEH
bubmuorexa [JOK
II 600 i 4 1
OBTOPEHHE, ODODILEHHE SHATHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6



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

9 KIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuyecTBO 4acoB

DJIeKTpPOHHbIE (LM(pPOBbIE)

Ne ni/m KontposabHbie
NMPOrpamMmbl Bcero o0pa3oBaTesibHbIE PeCypChl
padoThbI
1 Tpuronometpus. TeopemMbl KOCUHYCOB U 16 1 bub6mmorexa [IOK
CHHYCOB. PenieHne TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
5 [TpeoOpa3zoBanue nompodus. Merpudeckue 10 1 bubanorexa [HJOK
COOTHOIIEHUSA B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
butmmoreka [IOK
B 12 1
3 CHTOPET https://m.edsoo.ru/7f41al2c
bu6nuoreka [JOK
4 9 1
JlexapToBBI KOOPIMHATHI HA TNIOCKOCTH httos://m.edsoo.ru/7fA1a12¢
[TpaBuiIbHBIE MHOTOYTOJILHUKH. J{THHA
5 OKPY>KHOCTH U IIJIOIIAb KpyTa 8 0 bubmorexa HOK
py m I[U pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaneit
bu6nuoreka [JOK
6 6 0
Jpwiketis woCkocTh https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AITHS 7 9 Bbu6nuoreka [JOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




HNOYPOYHOE IIVTIAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTtpoJsbHbie padoTsl

[Ipocreiimune reoMeTpruueckue 00bEKThI

Msor OYTOJIbHUK, JIOMaHasa

CMeXHBIC U BEPTUKAJIBHBIC YTJIBI

CMeXHbBIE U BCPTUKAJIBHBIC YTJIBI

CMeXHBIE U BEPTUKAJIBHBIE YTJIbI

CMeEXHEBIE U BCPTUKAJIBHBIC YTJIbI

CMeXHBIC U BCPTUKAJIBHBIC YIJIBI

0o N o oW N -

CMeKHbBIE U BCPTUKAJIBHBIC YTJIbI

RlRr R Rr(RP[(RP|FP|E

O O 0o oo olo| o

©

I/ISMepeHI/IC JIMHEWHBIX U YTJIOBBIX BCJIMYHH,
BBIYHUCJICHUC OTPE3KOB U YIJIOB

[EEY

o

10

N3Mepenne TMHENHBIX U YTIIOBBIX BEJIUYHUH,
BBIYMCJICHHE OTPE3KOB U YIJIOB

11

N3MepeHnne TMHENHBIX U YTIIOBBIX BEJIUYUH,
BBIYKCIICHHE OTPE3KOB U YIJIOB

12

N3Mepenne TMHENHBIX U YTIIOBBIX BEJIUYHUH,
BBIYHCIICHHE OTPE3KOB U YTIIOB

13

[TepumeTp ¥ miomags GUryp, COCTaBICHHBIX U3
IIPSAIMOYTOJIbHUKOB

14

[lepumerp u maomaab GUryp, COCTaBICHHBIX U3
PSIMOYTOJIbHUKOB

15

ITonsiTve O paBHBIX TPEYTOJIbHUKAX U IIEPBUYHBIE
NPEJCTaBICHHS O PaBHBIX QUTYpax




16 Tpu mpu3Haka paBeHCTBA TPEYTOJIbHUKOB 1 0

17 Tpu npu3HaKka paBeHCTBA TPEYTOJIbHUKOB 1 0

18 Tpu mpu3Haka paBeHCTBA TPEYTOILHUKOB 1 0

19 Tpu npu3HaKa paBeHCTBA TPEYTOJILHUKOB 1 0

20 Tpu nmpu3Haka paBeHCTBA TPEYTOJILHUKOB 1 0

21 Tpu mpu3HaKa paBeHCTBA TPEYTOJIbHUKOB 1 0

29 [Tpr3Haku paBeHCTBA MPSAMOYTOJIBHBIX 1 0
TPEYTOJIbHUKOB

93 [Tpu3Haku paBeHCTBA MPSMOYTOIBHBIX 1 0
TPEYTOJIbHUKOB

24 CBoiicTBO MeTuaHbI prlMOYfOJ‘IBHOFO 1 0
TPEYTOJIbHUKA, IPOBEAEHHOM K FMIIOTEHY3€

25 CBoIiCTBO MeTUaHBI MIPSIMOYTOJIEHOTO 1 0
TPEYTOJIbHUKA, IIPOBEAEHHON K THIIOTEHY3€

26 PaBHOOEIpeHHBIC 1 PABHOCTOPOHHUE TPEYTOJIILHUKH 1 0

97 [Ipu3Haku u cBOMCTBA paBHOOEIPEHHOTO 1 0
TPEYTOJIbHUKA

28 [Tpu3Haku U CBOMCTBA paBHOOEIPEHHOTO 1 0
TPEyToJIbHUKA

29 [Ipu3Haku u cBOMCTBA paBHOOEIPEHHOTO 1 0
TPEyTOJIbHUKA

30 HepaBeHnctBa B reomeTpuu 1 0

31 HepaseHnctBa B reomeTpun 1 0

32 HepaBeHncTBa B reoMeTpuu 1 0

33 HepaBeHnctBa B reomeTpuu 1 0

34 ITpstMOyTOBHBIN TPEYTOJIBHUK € yTioM B 30° 1 0

35 [TpstMOyTONBHBIN TPEYTONbHUK ¢ yriaoM B 30° 1 0




36 Konrtpomnbaas padora o teme "TpeyronbHukn" 1

37 [TapannenbHbie TpsSMbIe, IX CBOWCTBA

38 [TsaTeiii moctynar EBknuaa 0
Haxkpecr nexaiiye, COOTBETCTBEHHbIE U

39 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHBIC IPH 1 0
nepecevYeHUH MapauIeIbHbIX MPSMBIX CEKyIIeH
Haxkpecr nexarue, COOTBETCTBEHHbBIE U

40 OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE PH 1 0
HepeCceuYeHU ! NapauleIbHbIX MPSAMBIX CEKyILEH
Haxkpect nexamue, COOTBETCTBEHHBIE U

41 OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHbIC MTPU 1 0
NepecevyeHnH MapauieIbHbIX MPSAMBIX CEKyIeH
Haxkpecr nexaiue, COOTBETCTBEHHbBIE U

42 OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE PU 1 0
NepeceueHUH MapauIeIbHbIX MPSAMBIX CEKyIIeH
Haxkpecr nexaiiye, COOTBETCTBEHHbIE U

43 OJIHOCTOPOHHHUE YTJIbI, 00pa30BaHHBIC MPH 1 0
NEepecedyeHN! NapauieIbHbIX MPSAMBIX CEKyILEH
[Tpu3Hak mapasuieTbHOCTH TPSMBIX Yepes3

44 PaBEHCTBO PaCCTOSHUI OT TOYEK OJHOM MPSAMOM 10 1 0
BTOPOU MPSIMOiA
[Tpu3Hak mapauieTbHOCTH MPSMBIX Yepes

45 PABEHCTBO PACCTOSIHUM OT TOYEK OJHOM IPSIMOM 10 1 0
BTOPOU IIPSIMOI

46 CyMmMa yriioB TpeyrojabHHUKa 1 0

47 CyMMa yTJIOB TPEyrOoJIbHUKA 1 0

48 BHelnue yribl TpeyrojibHUKa 1 0

49 BHelnue yriel TpeyrojipHUKa 1 0




KontponbHas pa6ota mo teme "llapannenbHabie

50 " 1 1
psIMBIE, CYMMa yTJIOB TPEYTOJIbHHIKA

51 OKpy’KHOCTb, XOPZIbl U TUAMETP, UX CBOICTBA 1 0

52 KacarenbHast Kk OKpy>KHOCTH 1 0

53 OKpy’KHOCTb, BIIUCAHHAS B YTOJl 1 0

o4 OKpy’KHOCTb, BIIUCAHHAS B YTOJl 1 0

55 [Tonsitue o 'MT, npuMmeHeHHUE B 3a1a4ax 1 0

56 [Tonsitue o 'MT, npuMmeHeHue B 3a1a4ax 1 0

57 buccektpuca v cepeIMHHBIN MEPIICHANKYIISP KaK 1 0
TEOMETPUIECKHE MeCTa TOYEK

58 OKpyXHOCTb, OTUCAHHASI OKOJIO TPEYTOJIbHUKA 1 0

59 OKpyXHOCTb, OITMCAHHAsI OKOJIO TPEYTOJIbHUKA 1 0

60 OKpy»XHOCTb, BIIHCaHHASI B TPEYTOJIbHUK 1 0

61 OKpyXHOCTb, BIMCaHHAsl B TPEYT OJIbHUK 1 0

62 [Ipocreiimue 3a1aun Ha TOCTPOEHUE 1 0

63 [Tpocreiinme 3a1aun Ha TOCTPOCHUE 1 0

64 Konrponsnas padora o teme "OKpy>KHOCTb U 1 1
Kpyr. 'eomeTpudeckue noctTpoeHus"

65 [ToBTOpeHue u 00001IeHNE 3HAHUN OCHOBHBIX 1 0
MOHATHI U METOJ0B Kypca 7 Kiacca

66 HroroBas KoHTpoNbHAst paboTa 1 1

67 [ToBTOpeHue u 06001IeHNEe 3HAHUH OCHOBHBIX 1 0
MOHATHI U METOJI0B Kypca 7 Kiacca

68 [ToBTOpEeHue u 0600IIEHNE 3HAHII OCHOBHBIX 1 0
MOHATUI U METOJ0B Kypca 7 Kiacca
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8 KUIIACC

KoanuyecTBO 4acoB

Ne n/m Tema ypoka
Bcero KonTpoabHbIe padoThI
1 [Tapannenorpamm, ero Npu3HaKu U CBOWCTBA 0
[Tapannenorpamm, €ero Npru3HaKku U CBOKMCTBA 1 0
ITapamienorpaMM, ero NpU3HAKU U CBOMCTBA 0
YacTHble ciiyyau napajuiesorpaMMoB
4 (IpSIMOYTOJILHUK, pOMO, KBaJpaT), UX MpU3HAKH U 1 0
CBONCTBA
YacTHble ciyyau napauiesorpaMMoB
5 (MpsIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U 1 0
CBOMCTBa
YacTHple cirydan mapauieiorpaMMOB
6 (MpsAMOYTOJILHUK, pOMO, KBaipaT), X MPU3HAKU U 1 0
CBOMCTBA
Tpanemus 1 0
PaBHOOOKAS ¥ IPSIMOYTOIBHAS TPATICITUN 1 0
9 PaBHOOOKas ¥ IpsAIMOYTOJIbHAS TPATIEIIUH 1 0
10 Mertoa yaBoeHUs: MEIUAHbI 1 0
11 LlenTpanbpHast CHMMETpHS 1 0
12 KonTponbHas pabota no teme 1 1
"YeTbIpEXyroJbHUKN"
13 Teopema dazeca u Teopema 0 MPOMOPIIHOHATBEHBIX 1 0
OTpe3Kax
14 Cpennsist TuHUS TpEyToJbHUKA 0
15 Cpennsist TuHUS TpeyrolbHUKA 1 0




16 Tpaneuus, e€ cpeaHsist TUHUS 1 0

17 Tpanenus, e€ cpeaHss TUHUS 1 0

18 [TponopiinoHanbHbIe OTPE3KU 1 0

19 [TponoprimoHanbHBIE OTPE3KH 1 0

20 LleHTp Macc B TpeyTroIbHUKE 1 0

21 [TogoGHBIE TPEYTOIBHUKH 1 0

22 Tpu nmpusHaka mo100us TpeyroJbHIUKOB 1 0

23 Tpu npu3HaKa 1o 100us TPEYTrOJIbHUKOB 1 0

24 Tpu npuzHaka nog00Hs TPEYTOJILHUKOB 1 0

25 Tpu npuzHaka nog00Hs TPEYTrOJIbHUKOB 1 0

26 [IpumeneHne mogo0Ous PH PEIIeHNH TPAKTHIECKUX 1 0
3amaq

97 Konrponsnas padora no teme "I[logoOHbie 1 1
TpPEeYroJbHUKN"

28 CBoiicTBa TUIONIAACH T€OMETPUIECKUX PUTYD 1 0

29 DopMyIIbl IS TUTOIIAIN TPEYTOJIBHUKA, 1 0
napasiesorpaMma

30 ®opMyIibl U151 TUIOINAAN TPEYTOJIbHUKA, 1 0
napaJuiesorpaMma

31 DopMyITbl IUTS TUTOIIAIN TPEYTOIBHUKA, 1 0
napasiesorpaMma

39 DopmyIibl U1 TUIOIIAIN TPEYTOJIbHUKA, 1 0
napaJuiesorpaMma

33 ®opMyIbl IS TIOMIAN TPEYTOIbHUKA, 1 0
napaiesorpaMma

34 Brruucnenue miomaaeit ca0xKHbIX GUTyp 0

35 [Tnomanu duryp Ha kieryatoit Oymare 0




36 [Tnomanm moto0HBIX HUTYP 1 0

37 [Tnomanu momoOHBIX HUryp 1 0

38 3ajauu ¢ MPaKTUYECKUM COJEPKAHUEM 1 0

39 3ajaun ¢ MPaAKTUUECKUM COJIEPIKaHHEM 1 0

40 Pentenue 3agau CUHOMOHII)IO METo/1a 1 0
BCIIOMOTATENIbHOM IJIOMIaIH

41 KoHntponbHas padota o teme "Ilnomans" 1 1

42 Teopema [udaropa u e€ npumeHeHue 1 0

43 Teopema ITudaropa u e€ npumeHeHUE 1 0

44 Teopema Iudaropa u e€ npumeneHme 1 0

45 Teopema [Tudaropa u e€ npumeHeHHE 1 0

46 Teopema ITudaropa u e€ npumeHeHUE 1 0
OnpezneneHre TPUTOHOMETPUIECKHUX (PYHKITHIA

47 OCTpOTO yTrJia IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, 1 0
TPUTOHOMETPHYECKUE COOTHOIICHHUS B
MIPSIMOYTOJTBHOM TPEYTOJIbHHUKE

48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 0

49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 0

50 OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO 0

51 Kontponbshas pa6ota o teme "Teopema ITudaropa 1 1
Y Hayajia TpUroHoMeTpun"

59 BHI/IC&HHBIeuI/I I_leHTpanbHLIe YTIIBI, YTOII MEXTY 1 0
KacaTelIbHOU M XOPIOH

53 BHI/IcaHHLIevI/I I.[CHTpaJ}I)HBIe YTIIBI, YTOJI MEXKITY 1 0
KacaTeJIbHOU U XOPI0H

54 BrnicanHble U IEHTpaIbHBIE YTIIbI, YTOJI MEXKIY 1 0

KacaTeJIbHOU U XOPA0i




55 VYTIIbl MEXIy XOpAaMH U CEKYIIUMHU 1

56 Vriasl MEXIy XOpJaMH U CEKYIIUMHU 1

57 BrnicanHblie U onHcaHHbIE YETHIPEXYTONBHUKH, UX 1
MPU3HAKU U CBOWCTBA

58 Brmcannbie 1 onucaHHbIE Y€THIPEXYTOIBHUKH, UX 1
MIPU3HAKU U CBOMCTBA

59 BrircanHble U OMHMCaHHBIE YETHIPEXYTONBHUKH, UX 1
MPU3HAKU U CBOWCTBA
IIpumeHeHne CBOWCTB BIMCAHHBIX U OMMCAHHBIX

60 YeTHIPEXYTOILHUKOB MIPH PEIICHUN 1
reoOMEeTPUYECKHUX 3a7a4
[IpumeHeHne CBOMCTB BIMCAHHBIX U OMIMUCAHHBIX

61 YETHIPEXYTOILHUKOB TP PEIICHUN 1
reOMETPUYECKHX 3aJa4

62 B3aumHoe pacnonoxeHue 1ByX OKpYHOCTEH, 1
o01ue KacaTelbHbIe

63 Kacanwne okpyxHOCTEH 1
KontponbHas paboTa o Teme "Yrisl B

64 OKpY’KHOCTH. BIircaHHbIE U ONMCaHHBIE 1
YeThIPEXYTOJIbHUKH"

65 [ToBTOpEHNME OCHOBHBIX MOHITUH U METOJIOB KypPCOB 1
7 u 8 Kj1accoB, 0000IIeHNEe 3HAHUHA

66 [ToBTOpEHNE OCHOBHBIX MOHITUN U METOJIOB KyPCOB 1
7 u 8 xi1accoB, 0000IIEeHNE 3HAHUN

67 Hrorosasi koHTpoBbHAs paboTa 1

68 [ToBTOpEHNE OCHOBHBIX MOHITUN U METOJIOB KypPCOB 1
7 u 8 xi1accoB, 0000IIeHNE 3HAHUN
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9 KIIACC

KoanuyecTBO 4acoB

Ne n/m Tema ypoka
Bcero KonTpoabHbIe padoThI
1 OmnpezeneHre TPUrOHOMETPUICCKUX (PYHKITHI 1 0
yrioB ot 0° mo 180°
2 DopMmyIIbl TPUBEICHUS 1 0
3 Teopema KOCUHYCOB 1 0
4 Teopema KoCHMHYCOB 1 0
5 Teopema KOCHHYCOB 1 0
6 Teopema cuHycOB 1 0
7 Teopema cuHyCOB 1 0
8 Teopema cHHYCOB 1 0
9 HaxoxneHue JJIMH CTOPOH U BEJIMYUH YTIIOB 1 0
TPEYTOJIbHUKOB
10 Pemenuie TpeyroabHIUKOB 1 0
11 Pemenne TpeyroasHUKOB 1 0
12 Pemenue TpeyroisHUKOB 1 0
13 Pelenue TpeyroibHUKOB 1 0
1 [TpakTHYeckoe MPUMEHEHUE TEOPEM CHHYCOB U 1 0
KOCHHYCOB
15 [TpakTHYeckoe MPUMEHEHNUE TEOPEM CHHYCOB U 1 0
KOCHHYCOB
16 KontponbHas pabota no teme "Penienue 1 1
TPEYroJbHUKOB"
17 [TonsiTe o npeobpa3oBaHUM OO0 1
18 COOTBETCTBEHHBIE PJIEMEHTHI MOJOOHBIX QUTYD 0




19

CoOTBETCTBEHHBIE 3JIEMEHTHI MOJOOHBIX GUTYD

Teopema 0 POU3BECHUN OTPE3KOB XOP/, TEOpeMa

20 0 MPOU3BEAECHUU OTPE3KOB CEKYIIUX, TEOpEMa O
KBaJipaTe KacaTelbHOM
Teopema o Mpou3BeIeHUH OTPE3KOB XOPJI, TeopemMa

21 0 MPOU3BEACHUU OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJpare KacaTeIbHOU
Teopema o MpoU3BEIEHUN OTPE3IKOB XOPJI, TEOpeMa

22 0 MPOU3BEACHUH OTPE3KOB CEKYIINX, TEOpEMa O
KBaJpaTe KacaTeIbHOU

93 [IpuMeHeHHE TEOpEM B PELICHUN T€OMETPUIECKUX
3aaqy

24 [IpumeHeHue TeopeM B pelICHUH FeOMETPUUECKUX
3aaqy

25 [TpuMeHeHHnEe TEOpEeM B PELICHUH T€OMETPUIECKUX
3aaq
KontponbHas padota o teme "lIpeobpazoBanue

26 moao0us. MeTpruieckrne COOTHOIICHHS B
OKpY>KHOCTH"

27 Onpenenenue BekTopoB. Puznyeckuil u
reOMEeTPUUYECKHI CMBICT BEKTOPOB

28 CrnoxeHne ¥ BEIYUTAaHHE BEKTOPOB, YMHOKEHHE
BEKTOpPA Ha YHCIIO

29 CrnoxeHue ¥ BBIYUTAaHUE BEKTOPOB, YMHOKEHHE
BEKTOpa Ha YHCIIO

30 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOXKEHHE
BEKTOpPA Ha YHCIIO

31 PasnoxeHne BekTopa 1o 1ByM HEKOJUIMHEAPHBIM




BEKTOpaM

32 Koopaunatsl BeKTOpa 1 0

33 CkansipHoe Npou3BeieHUEe BEKTOPOB, €T0 1 0
OPUMEHEHHE JJIs1 HAXOXKIEHUS JUIUH U YTJIOB

34 CkansipHOE MPOU3BEACHNUE BEKTOPOB, €TO 1 0
NpUMEHEHHE TSI HAXOXKICHUS [UTHH U YTJIOB

35 Pemenue 3a1a4u ¢ mOMOIIBIO BEKTOPOB 1 0

36 Pemenne 3a1ad ¢ MOMOIIBI0 BEKTOPOB 1 0

37 [IpuMmeHeHne BEKTOPOB ISl pelieHus 3a1a4 GU3uKu 1 0

38 Konrponsnas padora o teme "BexTopsr"” 1 1

39 JlexapTOBBI KOOPIMHATHI TOUEK HA IUNIOCKOCTH 1 0

40 YpaBHEHHE TPAMOMA 1 0

41 YpaBHeHue npsMon 1 0

42 YpaBHEHHE OKPYKHOCTH 1 0

43 KoopauHaThl Touek nepecedyeHust OKpyKHOCTH U 1 0
IpsAMOM

44 MeToa KOOpAMHAT MPH PEIIEHUN T€OMETPUIECKUX 1 0
3aJ1a4, MPaKTHUECKUX 3aj1a4

45 Meton KoOpAMHAT MPH PELLICHUH T€OMETPHUECKUX 1 0
3a1a4, MPaKTHYECKUX 3aj1a4

46 MeToa KOOpAMHAT NMPH PEIICHUN TEOMETPUIECKUX 1 0
3aJ1a4, MPaKTUYECKUX 3aj1a4

47 KoHnTtponbHas pabota mo teme "JlekapToBbI 1 1
KOOPJMHATHI HA IIOCKOCTH"
[TpaBuIbHBIE MHOTOYTOJIEHUKH, BEIYUCIICHUE HX

48 Y ’ 1 0
3JIEMEHTOB

49 Yucno n. J[nrHa OKpy>KHOCTH 1 0




50 Yucno ©t. J[nmrHa OKPY)KHOCTH 1 0
51 JinHa Iyru OKpYKHOCTH 1 0
52 Panuannas mepa yria 1 0
53 [Tnomane kpyra, CeKTOpa, CErMeHTa 1 0
54 [Tnomane kpyra, CeKTOpa, CErMeHTa 1 0
95 [Tnomane Kpyra, ceKTopa, CErMeHTa 1 0
56 [TousiTHE O ABMIKEHUH IUIOCKOCTHU 1 0
57 [TapamienbHbII IEPEHOC, TOBOPOT 1 0
58 [TapanienbHbIi IEPEeHOC, TOBOPOT 1 0
59 [TapanienbHbIi IEpeHOC, TOBOPOT 1 0
60 [TapamienbHbII IEPEHOC, TOBOPOT 1 0
61 [IpumeneHne ABMKEHUN MTPU PEIICHNUN 3a]a4 1 0
KonTponbhas pabota o Temam "[IpaBuiibHbIC
62 MHOTOYTOJIbHUKH. OKPYKHOCTb. J|BH>KEHUA 1 1
IJIOCKOCTH"
[ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIIS 3HAHUM.
63 H3mepeHne reoMeTpuIecKiX BeJTNIrH. 1 0
TpeyronbHuKH
64 [ToBTOpenue, 000061IeHNE, CCTEeMaTH3alus 3HAHUH. 1 0
[TapannenbHbIe ¥ IEPIICHINKYIISIPHBIC TIPSMBbIC
[ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIIS 3HAHUM.
65 Oxpy’KHOCTb U KpyT. I'eomeTpruyeckue nocTpoeHusl. 1 0
VYTIBI B OKPY>KHOCTH
[ToBTOpeHme, 0600IIEeHNEe, CUCTEMATH3AIIS 3HAHHM.
66 BrnincanHble U ONKMCaHHbBIE OKPYKHOCTH 1 0
MHOT'OYTOJIbHUKOB
67 HToroBast KOHTpoOJIbHAs paboTa 1 1




68 [ToBTOpeHME, 0000IIEHNE, CHCTEMAaTH3aINs 3HAHUN

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
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* 'eometpust, 7-9 knaccel/ Atanacsia JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe ooiectBo «M3narensctBo «IIpocBeiienne»

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA
1. l'eomerpus: 7—9 k. / JI. C. Atanacsu, B. @. byty3os, C. b. Kagomiies u ap.

— M.: IIpocBemenue, 2015.

5. 3uB b. I'. 'eomerpusi: nuaakt. matepuansl: 7 ki. / b. I'. 3uB, B. M. Meiinep.

— M.: IIpocBemenue, 2011.

6. 3uB b. I'. 'eomeTpus: quaakt. matepuainsl: 8 k1. / b. I'. 3us, B. M. Meiinep.

— M.: IIpoceemenue, 2006—2011.

7.3uB b. I'. 'eomeTpus: quaakt. marepuainsl: 9 k. / b. I'. 3uB. — M.:

[IpocBemenue, 2004—2011.
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