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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpuss kKak OAMH W3 OCHOBHBIX pa3AeNioB IIKOJBHOH MaTeMaTHKH,
UMEIOIMKA CBOEH 1ENbI0 00ECNeUnTh M3YyYEeHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIGHWH W B3aUMHOE PpACIIOJIIOKCHHE, OMUPAETCSs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHyI0 JMHUIO. [[€HHOCTh M3yueHUsi TeOMETPHH Ha YPOBHE OCHOBHOTO
oOuiero o0pa3oBaHUsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIIUKUCS YUUTCS TPOBOAUTH
J0Ka3aTeNbHbIC PACCYXKJICHUS, CTPOUTH JJIOTUYECKUE YMO3AKIIOUCHHUS, TOKA3bIBATh
WUCTUHHBIC YTBEPKIACHHSI W CTPOUTh KOHTPIPHUMEPHI K JIOXKHBIM, MPOBOIWTH
pacCyXJeHHs «OT TPOTHBHOTO», OTIMYAaTh CBOMCTBA OT TPU3HAKOB,
(dopmynupoBaTh OOpaTHBIE YTBEPKICHUSI.

Bropoii menpi0 u3ydeHHs TE€OMETPUU SIBISETCS MCIONb30BaHHE €€ Kak
WHCTPYMEHTA TMPHU PENICHUH KaK MAaTEeMAaTHYEeCKUX, TaK U MPAKTHYECKUX 3aj]ad,
BCTPEUAIONINXCA B pealbHOM KM3HU. OOydaomuics JOKEH HAYYUThCS
OTNpEeACTUTh T€OMETPUUECKYI0 (UTYpY, OMUCATh CIOBAMM JAHHBIA 4YEPTEX WU
PUCYHOK, HAlTH IJIOIIA/Ib 36MEJIBHOTO yYacTKa, pacCUYUTaTh HEOOXOAUMYIO JITHHY
ONTOBOJIOKOHHOTO KaOenst win Tpedyemble pa3Mepbl Tapaxka Juisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BBIUYUCIUTEIbHAS JINHUS B U3YUYEHUU T'€OMETPHUHU.
[Ipu pemieHnn 3ajay MPaKTHUYECKOrO XapakTepa OOyJarolIMHCS YYUTCS CTPOUTH
MaTEMaTHYECKUE MOJEIH  PEATbHBIX KU3HEHHBIX CHUTYyalluid, TMPOBOJUTH
BBIUMCJICHUS] U OLICHUBATh aJIEKBaTHOCTD MTOJIYYEHHOTO pe3yibTara.

Kpaiine BakHO TNOMYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMHU y4eOHBIMU
npeaIMeTaMHu, MOTUBHPOBATh UCIIOJIb30BATh OMNPE/ENIEHUsI T€OMETPUIECKUX (QUTYp
U TIOHSTHM, NEMOHCTPUPOBATH NMPUMEHEHUE MOJIYYCHHBIX YMEHHMA B (PU3UKE U
TEXHUKE. OTH CBA3M HauOoyiee SpPKO BUAHBI B TeMax «BekTopsy,
«TpuroHomerpudeckre COOTHOIICHHs», «MeTtonq koopauHat» u  «Teopema
[Tudaropar.

VY4eOusiii kypc «['eomMeTpuss» BKIIOYAET CIEAYIONINE OCHOBHBIC DPa3aeiibl
comepkanusi: «l'eomerpuueckue Gurypel W WX CBOHCTBa», «M3mepeHue
TCOMETPUUYECKUX  BEIHUWH», «JleKapTOBbI KOODAMHATHI HA  IJIOCKOCTH,
«BexTops», «JIBmkeHus maockoctuy, «lIpeodpazoBanus mo1o0us».

Ha wusydenme ydeOHoro kypca «l'eomerpusi» oTtBomutcs 238 vacoB: B 7
Kiaacce — 68 yacoB (2 vaca B Henenmo), B 8 kiacce — 102 gaca (3 yaca B Hezienio), B
9 xiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA
7 KIIACC

HauanbHuble nonstus reomerpun. Touka, npsimMasi, OTPE30K, Jy4d. Yrou. Buasl
yriaoB. BeprukaneHble U CMEXHBIE yrubl. buccexkrpuca yria. Jlomanas,
MHOI'OYTOJIbHUK. IlapamienbHOCTh M EPIIEHAUKYIIAPHOCTD NIPSAMBIX.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPUHU.
IIpuMepbl CUMMETPHUH B OKPYKAIOLLEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C TOMOULIBIO LUPKYJIS M JIMHEWKU. TpeyroyibHUK.
Bricota, mennana, OuccekTpuca, uX CBONCTBA.

PaBHOOeApeHHBII U PaBHOCTOPOHHHMM  TpeyrojibHUKW. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MpU3HAKU paBHOOEAPEHHOTO TpeyrojapHuka. IlpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa M MPU3HAKH NApaJUIEIBbHBIX NPAMBIX. CyMMa yIiIOB TPEYrOJIbHUKA.
Breminue yribl TpeyrojibHUKa.

[IpsmoyrospHblii  TpeyroabHUK. (CBOWCTBO MEAMAHBI IMPSAMOYTOJBHOTO
TpEyrojibHUKa,  NPOBEIEHHOM K  rumnorenyse. [IpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYronbHBIN TPEYTOJIBHUK C yIJIOM B 30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIEM yIjie U OOJbIIEH CTOPOHE TPEyroJbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

I'eomeTprueckoe MecTO TO4YEK. buccekTtpuca yrima W CepeIUHHBIN
NEPIEHINKYJIISP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUYEK.

OKpyXHOCTp W Kpyr, XOpJa M JHMaMeTp, HX CBOMCTBA. B3ammuoe
pacmnoJIOKEHUE OKPYKHOCTU U Npsamoi. KacarenpHas u cexymas K OKpYKHOCTH.
OKpyXHOCTb, BNMCaHHas B yrojd. BnucaHHas u onucaHHas OKPYKHOCTH

TPEYroJbHUKA.
8 KUIIACC

YereipéxyronsHuku. [lapamienorpamm, ero npusHaku U cBoucrsa. HacTHeie
cllydad NapajuleJorpaMMoB (TIPSMOYTOJBHUK, POMO, KBajapaT), UX HpPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBOMCTBA M MNPU3HAKH.
[IpssmoyronbHas Tpanenus.

Meron yasoenusst meauansl. LlenTpanbHas cummerpusd. Teopema daneca u
TeOpeMa O NMPONOPLHUOHAIBHBIX OTPE3KAX.

CpenHune MMHAM TPEYroJIbHUKA U Tpaneuuu. LIeHTp macc TpeyronbHuKa.

[logoOue TpeyroabHUkoB, Kodhduiment mnoxodbus. Ilpusnaku nomodus
TpeyrojibHUKOB. [IpuMeHenne nogoOus Npu peleHny NPakKTHYEeCKUX 3a/1a4.



CpoiicTBa mmomajei reomerpudeckux ¢uryp. PopMynbl s TUIOMIAIH
TpeyrojbHUKa, TMapajuiesorpaMma, pomo6a u Tpaneuuu. OTHOLIEHUE TIOMIAACH
o1I00HBIX GUTyp.

Brruucnenue mimomaaed TpEyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa mnpu perieHun
MPaKTUYECKUX 3a]1ay.

CuHycC, KOCHMHYC, TaHT€HC OCTPOro yrjla IPsIMOYTOJbHOI'O TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIIMH
yriioB B 30, 45 u 60°.

BrnimcanHble ¥ UEHTpalbHBIE YIJIBI, YTOJ MEXIY KacaTellbHOM M XOpJOM.
Yrael  Mexay ~XopJAamMd M CEKYIIMMHU. BrnucaHHble ©W  ONMCaHHbBIC
YETHIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue ABYX OKpyxkHocTed. Kacanue

okpyxHocTei. OO1IMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.
9 KUIIACC

Cunyc, kocunyc, TaHreic yrioB ot O go 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOK1eCTBO. DOPMYIIbI IPUBEACHUS.

Pemenne TtpeyrosbHukoB. TeopemMa KOCHMHYCOB UM TEOpeEMa CHUHYCOB.
Pemienne mnpakTHUeCcKUX 3aJad C HCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB U
TEOPEMbI CHHYCOB.

[IpeobpazoBanue nmoaoous. [Togodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENCHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, anuHa  (MOOynb) — BEKTOpA,  COHAINPABIEHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HANpPaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEpallMd HAJ BEKTOpaMmH. PasiioxkeHue BEKTOpa NO JIBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopnaunnHatel BekTopa. CKalsipHOE NPOHU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBl KOOPAMHATHI HA IIOCKOCTU. Y PaBHEHUS MPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MpAMBIX. METO KOOPAUHAT U €Tr0
IIPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHHMKH. [[nmuHa okpyxkHOCTH. I'pagycHas u
paguaHHas Mepa yIJia, BBIYHCIEHUE JUIMH JyTr OKpykHocteu. Ilmomaap kpyra,
CEKTOpa, CETMEHTA.

JIBI>KEHUST TUIOCKOCTM M BHYTPEHHHUE CUMMETpUU (GUTyp (DJIeMEHTapHbBIC
npenacrasnenus). [lapannensHeiil nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MporpamMmbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTepU3yHOTCS:

1) naTrpuoTHYecKoe BOCIIMTAHME:

IPOSBICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHUCKOU
MaTEMaTUKH, LEHHOCTHBIM  OTHOUIEHMEM K  JOCTHIKECHMSIM  POCCUHCKHX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHMYECKOM IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JNOCTHKEHUN B IPYTUX HayKax U MPUKIAAHBIX cepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IpakJlaHWHA W peasn3ali ero
npaB, MPEACTaBICHUEM O MAaTeMAaTHUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYp IpakJIaHCKOro odiiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPaKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJbHO-3TUYECKUX MTPUHIIUIIOB B ACSITEIIbHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTUE B pEIICHUU NPAKTUYECKUX 3a/1ay
MaTEeMaTUYEeCKON HamNpaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTHYECKOTrO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEH >KU3HU JJI1 YCHEIIHOW MpOoQecCHOHATbHON
NEeSATENbHOCT M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM M
NOCTPOEHUEM MHAUBUIYAILHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3creTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHHH, pacCyXICHUW, YMEHUIO BHUAETbH
MaTEMaTUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTaUWel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
npeacTaBlIeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOmiecTBa, MOHUMaHHEM MaTeMaTHUECKOM HayKu Kak cdeppl ueroBedecKon
JESATENBHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTH JUISl PA3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SA3BIKOM MAaTEMaTUKH M MAaTEMaTUYECKOH KYJIbTYpOil KaK CpPeACTBOM
NO3HAHUS MHpPA, OBJIAJICHUEM NPOCTEHIIMMHU HABBIKAMH HCCIEN0BATEIbCKOM
NEeSATENBHOCTH;



6) ¢usuyeckoe BoOcnUTaHUE, (POPMHPOBAHHE KYJAbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1ATONOTyYHs:

TFOTOBHOCTBIO NPHMEHATh MAaTEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBBSl, BEJIEHUS  3J0pOBOr0  o0paza KU3HU  (30pOBOE  THTAHUE,
cOaaHCUPOBAaHHBIA pPEXUM 3aHATHUM W OTAbIXa, pEryispHas Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHbIO HaBbIKa pediekcuy, NPU3HAHHEM CBOETO
[paBa Ha OLIMOKY M TaKOTr0 K€ IIpaBa Ipyroro 4eJlioBeKa;

7) 3kos10TMYecKOe BOCTIMTAHME:

OpUEHTallMEe Ha NPUMEHEHUE MaTeMaTU4YeCKUX 3HAHUU JJIs pelleHus 3ajad
B 00JIaCTU COXPAaHHOCTH OKpYXalollel cpenapl, IMJIaHUPOBAaHUS IOCTYNKOB H
OLIEHKM WX BO3MOXHBIX IOCJIEICTBUN JJs1 OKPY)KAIOLIEH Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPoOJIeM U MyTel UX pelieHus;

8) apanTanus K M3MEHSIOMUMCS YCJOBHAM COLMAJIbHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JACHCTBUSIM B YCJIOBHUSIX HEONPENCIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUThCA y JPYTUX JIIOJAEH, MpuoOpeTaTh B COBMECTHOM JAESITeIbHOCTH
HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEOOXOMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(GbopMynHpoOBaTh UJIEU, MTOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JAE€(PUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, IJTAaHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYK)  CHUTYyallMI0, BOCIPHUHUMATh
CTPECCOBYIO CUTYallMI0 KaK BbI3OB, TPEOYIOLIMHA KOHTPMEpP, KOPPEKTUPOBATH
OPUHUMAEMBbIE PEIICHHUs U JACUCTBUS, (POPMYyIMpPOBaTH M OLEHUBATH PHUCKU H
NOCJIEACTBUSA, ((OPMHUPOBATH ONBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue aeicTBus:

e BBIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TMOHSATUN, OTHOLIEHUW MEXJIy MOHATUAMH, (POPMYIUPOBATH
ONpENENeHUs]  TOHATHM,  YyCTaHaBIMBATh  CYIIECTBEHHBIM  IMPHU3HAK
KJaccu(ukanuu, OCHOBaHUA i OOOOIIEHHS U CpPaBHEHUS, KPUTEpUU
MPOBOJUMOTO aHAIH3a;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEeOOpPA3OBBIBATH  CYXKJICHUSA:
YTBEPAUTEIbHbIE WM OTpPULATEIbHBIE, E€IUHUYHbIC, YaCTHblE U OOUIME,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSA3UM U
npotuBopeursi B (akTaX, [aHHBIX, HAONIOACHUSX W YTBEPKICHHSIX,
npeaiaraTb KpUTEPUU sl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHUBOPEUUH;
JieNiaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTUKH, ACNYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIOUCHU 110 aHAIOTHH;

pa3dmpaTh MOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHHUN (TIPSIMBIC U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIC J0Ka3aTeIbCTBa
MaTeMaTH4ecKuX (PakToB, BBICTpaWBaTh AapryMEHTAIUIO, TPUBOJINTH
PUMEPBI ¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CHOCOO pemieHus yuyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BHIOMpATh HauOoJee TMOAXOMANIMA C YyIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTECPHUCB).

ba3oBble nucciaenoBarejbCKue IelCTBUS.

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEN0BATEIbCKUM HMHCTPYMEHT IO3HAHMS,
dbopMynMpoBaTh BOIPOCHl, (UKCUPYIOUIUE MPOTUBOpEUUEe, Npodiiemy,
CaMOCTOSITEJILHO ~YCTaHABJIMBATh MCKOMOE€ M JIaHHOE, (POPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO TTO3UIUIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEIBHO COCTABIEHHOMY IUIAHY HECIOXKHbBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEOBAHHUE 110 YCTAHOBICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOI0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEKY COOO0I;
CaMOCTOSITEILHO (OPMYIUPOBATH OOOOIIEHUSI M BBIBOJBI MO pe3yJbTaTam
MIPOBENEHHOIO HAOJIOIEHUS, HUCCIENOBaHUs, OLIEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHUI;

MIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MPOLECCa, a TaKKE BBIJIBUIaTh
MPEANOIO0KEHNS O €r0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ nHpopmanmei:

BBISIBJISITH HEJIOCTATOUYHOCTh M M30BITOYHOCTH HWH(GOpPMAIMHU, JaHHBIX,
HEO0OXOIUMBIX JIJISl PEILICHUS 3a4a4K;

BBIOMpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBAaTh W HHTEPIPETHPOBATH
UH(GOPMAIUIO PA3IMYHBIX BUAOB U (HOPM IPEICTABICHHUS;

BbIOMpaTh (OpMy TMpEICTaBICHUA HMHPOpPMAIMM U WIUIIOCTPUPOBATH
pemraemMble 3aJayd  CXEMaMH, JuarpaMMamH, HWHOM Tpaukod H HUX
KOMOWHAIHSIMU,

OLICHHMBATh HAAEKHOCTh HMH(POPMALMHU 10 KPUTEPHSIM, MPEATOKEHHBIM
YUUTEIEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBHSA:

BOCIIPUHUMATh U ()OPMYTUPOBATH CYKJICHUS B COOTBETCTBHUH C YCIOBUSIMU
U LETsIMU OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUYKY 3pEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIY pPELICHHUs
3aJja4i, KOMMEHTHPOBATh MOJTYYEHHbIN pe3yJsIbTarT;

B X0J1¢ 0OCYKJIEHHS 3a1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOIl TEMBI,
npo0JsieMBbl, pelraeMoil 3a7auu, BbICKa3bIBaTh UJIEU, HAICJIEHHbIE Ha MOMCK
pEILlIEHUsl, COIOCTABIATh CBOM CYXKICHUS C CYXICHUSAMH JIPYTHX
YYaCTHUKOB JHMAJIOTa, OOHAPY)KUBATh PA3TUYME U CXOJCTBO MO3UIIUN, B
KOppEKTHOM popme hopMyIupoBaTh pa3HOIIACHS, CBOM BO3PaKEHUS,
NOPEJCTaBIsATh  PE3yJbTaThl  PEHICHUS 3a/1a4i, AKCIIEpPUMEHTA,
UCCJIEI0BaHUSI, TPOEKTA, CAMOCTOATEIHLHO BHIOUPATh (hOpPMAT BHICTYILICHUS
¢ Y4€TOM 3a/1au MPe3eHTalUU U OCOOCHHOCTEHN ayIMTOPUH;

MOHUMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON W WHIUBUIyaIbHOU
paboThI IpH pelIeHnH YIeOHbIX MAaTEMAaTHUECKHX 3a]1a4;

NPUHUMATH 11€1b COBMECTHOW NESATEIbHOCTH, MJIAHHUPOBATh OPTaHU3AIMIO
COBMECTHOM palOThl, pachnpenensaTb BUIbl pPabOT, JOrOBapUBATHCA,
o0CcyXaTh MPOLECC U pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJbKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBbIX ¢Gopmax padoTel (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U IPYTHE), BHIOJHATH CBOIO YacTh PaOOTHI
U KOOPAMHUPOBATH CBOW JEHCTBUS C JAPYTMMHU YI€HAMU KOMAaHJBI,
OLICHMBATh KAauyeCTBO CBOETr0 BKJaga B OOMIMI TPOAYKT MO KPHUTEPHUSIM,
chopMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHUBepPCAJbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIHO COCTABJIATH IUIaH, AIrOPUTM PEIIEHUs 3aJauyd (WIH €ro
4acTh), BBIOMpaATh CMOCOO pElIeHUsI ¢ YYETOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTb U KOPPEKTUPOBATH
BapHAHTHI PEHICHUI ¢ Y4ETOM HOBOW MH(pOpMAIUH.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJLJIEKT:

BJIAJICTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3yibTara
pELICHUsI MATEMAaTHYECKOW 3a]1a4u;

MPEIBUAECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33]1a4U,
BHOCHUTh KOPPEKTHUBBHI B JACSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEINLCTB,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JACATEIBHOCTH NOCTABICHHOM LIEJIH U
YCIIOBUSM, OOBSCHSATH MPUYUHBI JTOCTHIKCHHUS WM HEIOCTHKEHUS LI,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenuss B 7 kJjacce OOYyYalOIIMICS TMOJYYUT CIICAYIOIIHE
pEeIMETHBIE PE3yJIbTAThI:

Pacno3HaBaTh H3y4yeHHBIE Te€OMETpHYECKUE (UTYpBI, ONPEIENITh UX
B3aMMHOE PAacIoOJIOKEHUE, H300pakaTb TIE€OMETpUYECKUE (UTYphI, BBITOIHSTH
YepTeXKU MO YCIOBUIO 3a1aud. M3MepsTh JMHEWHbIE WU YIJIOBBIE BEJIHYMHBI.
Pewiate 3a1aun Ha BBIUKCIEHUE JJIMH OTPE3KOB U BEIUYHH YIJIOB.

Jlenate rpyOyl0 OLIEHKY IJMHEHHBIX W YIJIOBBIX BEIWYMH MPEIMETOB B
peanbHOM XKU3HHM, Pa3MEPOB NPUPOAHBIX OO0BEKTOB. Pa3znuuare pazMepsl 3THX
0OBEKTOB MO MOPSAJKY BETUUYHHBI.

CTpouThb YepTe M K FEOMETPUUECKUM 3aJ1a4aM.

[lonb30BaThCAd NpPHU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, HCIOJb30BaTh
NpU3HAKU M CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEIICHUH 3a]1a4.

[IpoBOIUTE JOTMYECKHUE PACCYKIEHUS C UCIOJIB30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd NpPHU3HAKAMH PABEHCTBA NPSMOYIOJBHBIX TPEYrOJbHHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSAMOYTOJIBHOIO
TPEYroJbHUKA, B PELICHUU T€OMETPUUECKUX 3a/1a4.

Onpenensats napajijieIbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymas. Onpenenars NapajuieIbHOCTh IMPSMBIX C ITOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IMPSAMOU J0 TOUEK APYTrOu MPSIMOM.

Pemate 3ay1aun Ha KiieTyaToi Oymare.

[IpoBoANUTH BBIUMCIEHHUS M HAXOIUTh YHCJIOBbIE M OYKBEHHbIE 3HAUYEHUS
yIJIOB B TIEOMETPUYECKMX 33/]adyaX C HCIOJIb30BAaHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB M MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPHU
NEPECEUEHUH JBYX IMapajulelIbHBIX MpPSMBIX ceKylleil. Pemare npakTtuueckue
3a/1a4M Ha HAXOXK/JEHUE YTJIOB.

Bianerp MNOHATHEM TE€OMETPHUYECKOTO MECTa TOYEK. YMETh OIPEIEsATh
OHMCCEeKTPUCY YIJIa U CEpEIUHHBIN MEPICHIUKYISP K OTPE3KY KaKk reOMETpUUECKHEe
MeCTa TOYEK.

@opMyIupoOBaTh ONPENEIECHUS OKPYKHOCTH M Kpyra, XOpIpl M AUaMeTpa
OKPY>KHOCTH, MOJIb30BAaThCSl KX CBOMCTBAMH. ¥ METh ITPUMEHSATH 3TH CBOKCTBA MPHU
pelIeHnH 3a1a4.

Bnanets NMOHATHEM ONHUCAHHOW OKOJIO TPEYrOJbHUKA OKPY)KHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBaThes (akTaMu O TOM, YTO OUCCEKTPUCHI YTIIOB
TPEYroJbHUKA IMEPECEeKAloTCs B OJHOM TOYKE, U O TOM, 4YTO CEPEIUHHBIE
NEePHEeHAUKYIISPhl K CTOPOHAM TPEYTroJbHUKA MEPECEKatoTCs B OAHOM TOUKE.

Bnagers nmonsTHeM KacaTelbHOM K OKPYKHOCTH, IIOJIb30BATHCA TEOPEMOM O
NEePHEeHAUKYISIPHOCTH KacaTeIbHOU U paJnyca, IPOBEIEHHOTO K TOUKE KaCaHHUS.



[Tonb30BaThCA MPOCTEHIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTUYECKUU CMBICI.

IIpoBOIMTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHMSI C MTOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydYaroUIuicsi MOJYYHUT CIIETYIOIINE
PEAMETHBIE PE3YIIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUJbl UYETHIPEXYTOJIBHUKOB, HX DIJIEMEHTHI,
MI0JIb30BATHCSI UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKHUX 3a]1a4.

[IpumeHsATh CBOMCTBAa TOYKHM IEpPECEYEHHUS] MEIWaH TPEYrojibHHUKa (LIEHTpa
Macc) B pEIlICHUH 3a/1ay.

Bianetrs nmonsiTHEM cpeqHEN JIMHUM TPEYTOJbHUKA U TpPanelUuH, TPUMEHATD
UX CBOWCTBAa MpPH pEUICHUWU TeoMeTpuueckux 3aaad. llomp3oBaThecsi TeopeMoi
dajieca ¥ TEOPEMOI O MPOMOPIUOHAIBHBIX OTPE3KAX, TPUMEHSTh UX JJIs pELICHUS
IPaKTUYECKUX 3a]1a4.

[IpumeHsTh npU3HaKK MOJ00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUUYECKUX
3azay.

[Tonb3oBaThcst Teopemoi [ludaropa pns pemieHUss TE€OMETPUUYECKUX U
npakTuyeckux 3aaad. CTpouTh MaTEMaTHYECKYI0 MOJENb B MNPaKTUYECKUX
3a/1ayax, CaMOCTOSITENIBHO JeJIaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE JITTUHBI.

Brnagetp DOHATHSMU CHUHYyCa, KOCHMHYyca M TaHI€HCAa OCTPOro yria
OPsIMOYTOJIBHOTO TpeyroibHUKa. [1ob30BaThCs 3TUMH NOHATHUSMU JJISl pELICHUS
OPAKTUYECKUX 3a7ad.

Beruucnars (pa3nuyHbIMUA CIIOCOOAMU) IUIONIAAb TPEYTOJAbHUKA U TLIOIIAAN
MHOTOYTOJIbHBIX ~ Quryp (mosb3ysich, TJ€ HEOOXOAUMO, KaIbKYJISATOPOM).
[IpuMeHATh MOTy4YeHHbIE YMEHUS B TPAKTUYECKUX 3a/1ayax.

Brnagets NOHATHSMU BIHCAaHHOTO W LEHTPAJIbHOTO YIJIa, HCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yIiaX, YIJIaX MEXIY XOpJaMu (CEKYILUMHU) U yIIe MEXIY
KacaTeJIbHOM M XOPAOU NPH PEIIEHUH N'€OMETPUYECKUX 3a1a4.

Bragete moHATHEM ONMCAHHOTO YETBHIPEXYTOJIbHHKA, NMPUMEHATH CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA [TPU PEILIEHUN 3a/1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA NMPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJIENH JUISl 33]1a4 PeAIbHOM JKU3HU U MMPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TpPUMEHEHUEM TOJ00US M TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAUMO,
KTbKYJIATOPOM).

K xoHmy oOydenus B 9 kJjacce OOYYAIOIIMICSA TOJYYHT CIICAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAaXOIUTh C HX
NOMOIIBIO PA3JINYHBIE 3JIEMEHThHI MPSAMOYTOJIBHOIO TPEYroJbHUKA («peleHue



IPSIMOYTOJIbHBIX TPEYTOJbHUKOBY ). HaxoauTh (C MOMOIIBIO KAJIbKYJISITOPA) JTUHBI
Y YTJIBI ISl HETaOJIMYHBIX 3HAYEHUH.

[Tonb30Batbes popMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISl HAXOXJEHUS COOTHOLIEHHH MEXAYy TPUTOHOMETPUYECKUMU
BEJIMYHHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKIACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYroJbHUKA («pPEUIEHHE TPEYroJIbHUKOBY), NPUMEHATh HUX MpU
pELICHNU T€OMETPUUECKUX 3a/1ay.

Bnagerp moHsTHsIMM  mpeoOpa3oBaHMs  MOJOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB NOJO0HBIX (uryp. [lonb3oBarbest cBOMCTBaMHU 1101001s TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAaxXOIUTh YyIJbl Yy MOAOOHBIX (uUryp.
[IpumensaTh cBoOWCTBa MOJOOMS B TMPAKTUYECKUX 3ajayax. YMETb HIPHUBOJIUTH
IpUMEPbI TOJTOOHBIX QUTYP B OKPYKAIOIIEM MHUPE.

ITonb30BaThCS TEOPpEMAMU O MIPOU3BEICHUN OTPE3KOB XOP, O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpAaMHU, MOHUMATh HUX T'E€OMETPUUYECKUA U (PU3UUYECKUI
CMBICII, MPUMEHATh HMX B PEUICHUUM TEOMETPUYECKUX U (PU3NYECKHX 3ajad.
[IpumeHsTh cCKaJIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKICHUS ITMH U YTJIOB.

[Tonb30BaThC METOJOM KOOpPJAMHAT Ha IUIOCKOCTH, NPUMEHSTh €ro B
pEILIEHNN T€OMETPUUECKUX U MPAKTUYECKUX 3a/1ay.

Bnanete NOHATHSIMM MPaBUJIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JIyTU OKPYXHOCTH W paJUaHHON Mephl yria, yMETh BBIYUCIATH IUIOIIAIb
Kpyra u ero yacteil. [[puMeHaTh noay4yeHHbIe YMEHHUS B MPAKTUUYECKUX 3a7a4ax.

Haxonute ocu (MM LEHTPBI) CUMMETPUM (PUIYp, TPUMEHSTh IBHIKECHHS
IJIOCKOCTH B IMTPOCTENIINX CITyYasiX.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJIENH JUISl 33]1a4 PeAIbHOM JKU3HU U MMPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TPUMEHEHHEM IMOAO0OHS W TPUTOHOMETPHUUECKHX (YHKIHHA (MONIB3YSACh, TIE
HEO0OXO0/IMMO, KaJIbKYJISTOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 9acoB

daekTpoHHbIe (LM (POBbHIE)

Ne i/ KoHnTpoJbHbIe
NMPorpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
I1 el e e
1 i cnorsn Voweponte reomerpaen 14 Buamonexa LOK
' P p https://m.edsoo.ru/7f415e2e
BEIINYUH
Bbubnuorexka [JOK
2 TpeyrombHuiH 22 . https://m.edsoo.ru/7f415e2e
3 [TapannenpHblE IPAMBIE, CYMMa yII0B 14 1 bubmuoreka [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
OxkpyxHOCTb U KpyT. ['eomeTpuueckue bubmuorexa [JOK
4 14 1
IIOCTPOECHUSA https://m.edsoo.ru/7f415e2e
Bubnunoreka [JOK
5 IT 600 i 4 1
OBTOPEHHE, ODODIEHHE SHAHHHU https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPO'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 KJIACC

KoauyecTBo yacoB

HaumeHoBaHue pa3aesioB U TeM JJekTpoHHbIe (HU(POBHIE)
Ne i/ KoHTpoJbHbIE

NMporpaMmblI Bcero o0pa3oBaTeJIbHbIE pecypchl

padoThI

YeThIpEXyTrobHUKH 22

ITomoOue 16

IImomans 16

Teopema [Mudaropa u Hayana 18 1

TPUTOHOMETPUU

VYTIIbl U YeTHIPEXYTOJbHUKH, CBSI3aHHBIE C 20 1

OKPYXHOCTBIO

[ToBTOpenue, 0600IICHNE, CHCTEMAaTH3 A 10 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




HOYPOYHOE IVTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoka KonTtpoJubHbie unpposkIe
Bcero oOpa3oBaTe/ibHbIE
padoTshI pecypesI
1 [Ipocreiimue reomeTpuyeckre 00BHEKTHI 1 bubmmorexa LIOK
https://m.eds00.ru/8866b724
bubmuoreka ITOK
2 MHoroyrombHiK, JI0MaHas L https://m.edsogru/8866cb6a
3 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1 bubmmorera LOK
https://m.edso0.ru/8866¢5c0
4 CMexHBIE U BEPTUKAIBHBIC YTIIbI 1 bubmorexa [JOK
https://m.edso0.ru/8866c7be
5 CMexHbIE U BEPTUKAJIBHBIE YTJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
7 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
9 N3mepenune MuHENHHBIX U YTI0BBIX 1
BEJIMYMH, BBIYHCIEHUE OTPE3KOB U YIJIOB
10 W3mepenne TMHENHHBIX U YTI0BBIX 1 bubmmoreka [JOK
BEJIMYMH, BBIUNCIICHHE OTPE3KOB U YIJIOB https://m.edso0.ru/8866c3ea
11 N3mepenue JIMHEWHBIX U YIJIOBBIX 1
BEJIMYMH, BEIUMCIIEHUE OTPE3KOB U YIJIOB
12 N3mepeHne IMHEHHBIX U YTITOBBIX 1
BEJIMYMH, BBIYMCIEHHE OTPE3KOB U YIJIOB
13 [epumerp u momans Guryp, 1



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

COCTAaBJICHHBIX U3 ITPAMOYT'OJIbBHUKOB

[lepumerp u miomans Guryp,

14
COCTaBJICHHBIX U3 MPSIMOYTOJIHLHUKOB
[TonsiTre 0 paBHBIX TPEYrOJIbHUKAX U
15 HEPBUYHBIE IIPEACTABIEHNI O PABHBIX Bubmrorexa HOK
P pent p https://m.edsoo.ru/8866ce80
¢burypax
16 Tpu mpr3HaKa paBeHCTBA TPEYTOILHUKOB buGmuorexa OK
prTp p peyr https://m.edsoo.ru/8866d1fa
17 Tpu npu3HaKa paBeHCTBA TPEYTOJILHUKOB Bubmorexa OK
pu1p p peyr https://m.edsoo.ru/8866d34e
18 Tpu npru3HaKa paBeHCTBA TPEYIOJIbHUKOB buGmuorexa LOK
prp p peyr https://m.edso0.ru/8866e01e
19 Tpu npu3Haka paBeHCTBA TPEYT OJIbHUKOB
20 Tpu npu3Haka paBeHCTBA TPEYT OJILHUKOB
21 Tpu mpr3HaKa paBeHCTBA TPEYTOJILHUKOB buGmnorexa HOK
prp p peyr https://m.edso0.ru/8866e88e
29 [Ipu3Haky paBeHCTBA NMPSIMOYTOJIBHBIX
TPEYT OJIbHAKOB
93 [Ipu3Haku paBeHCTBA MPSMOYT OJIBHBIX
TPEYrOJIbHUKOB
CBOICTBO MeMaHbBI PSIMOYTOJILHOTO
24 TPEYrOJIbHUKA, IIPOBENEHHON K bubmorexa HOK
peyr » IPOBE https://m.edso0.ru/8866e9ec
TUTIOTCHY3E
CBOICTBO ME€IMAHBI MPSIMOYT OJILHOTO
25 TPEYTOJIbHUKA, POBEIEHHOMN K
TUIIOTEHY3E
26 PaBHOOEIpeHHBIE 1 PABHOCTOPOHHHE bubnmoreka [{OK

TPEYTr OIbHUKHU

https://m.edsoo.ru/8866d6fa



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa

97 [Ipu3Haku 1 cBOMCTBa paBHOOEPEHHOTO bubmuoreka [TOK
TPEYroJbHUKA https://m.eds00.ru/8866d880
28 [Ipu3Haku u cBocTBa paBHOOEAPEHHOTO bubnuoreka [IOK
TPEYroJbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBOiiCcTBa paBHOOEIPEHHOTO bubnuoreka LIOK
TPEYroJbHUKA https://m.edso0.ru/8866e26¢
30 HepaBenctBa B reomerpun
bubmoreka [JOK
31 Hepaseictsa b reoMeTphi https://m.edsoil.ru/8866e3a2
32 HepasencrBa B reomerpuu
33 HepasenctBa B reomerpun
34 [IpssMOYTONIBbHBIN TPEYTOJIBHUK C YTJIIOM B bu6mmoreka IIOK
30° https://m.edso0.ru/8866eb22
35 [IpssMOyTONBHBIN TPEYTOIBHUK C YTIIOM B
30°
36 KonTtponbhas pabora 1o reme bubnuoreka [IOK
"TpeyronbHuku" https://m.edso0.ru/8866echc
37 [TapamiensHbIe IpsSIMBIC, UX CBOMCTBA bubmmorexa [JOK
https://m.edso0.ru/8866ef64
38 [Iarsiit moctynat EBkinuaa
Haxkpect nexarye, COOTBETCTBEHHbIE U
39 OJTHOCTOPOHHUE YIJIbI, 00pa30BaHHbBIC bubnuoreka [IOK
IIPH NIEPECCUEHUN TIapaLIEIbHBIX https://m.eds00.ru/8866f086
IPSIMBIX CEKYLIEN
Haxpect nexanue, COOTBETCTBEHHbBIE U
40 OJTHOCTOPOHHHE YTIIbI, 00pa3oBaHHbIC

[IpH MepeCcCeueHU N NapalieIbHbIX
IPSIMBIX CEKYLIEH



https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

Hakpecr nexarine, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbl, 00pa30oBaHHbIE

41 MIPH TIEPECCUCHUH MapaLIeIbHBIX
IPSIMBIX CEKYLIEH
Haxkpect nexarye, COOTBETCTBEHHbIE U
42 OJTHOCTOPOHHHE YTIIbI, 00pa30oBaHHbIC
TIPH TIEPECCUCHUH MapaLIeIbHBIX
IPSIMBIX CEKYLIEN
Haxpecrt nexanue, COOTBETCTBEHHbIE U
43 OJTHOCTOPOHHHE YTIIbI, 00pa3oBaHHBIC bubnuoreka [JOK
MPY MEPECEUCHUH TTapajlIeIbHBIX https://m.edso0.ru/8866f3b0
IPSIMBIX CEKYLIEH
[Tpu3HaK mapayuIeIbHOCTH MPSMBIX Yepes
44 PaBEHCTBO PACCTOSHUIN OT TOUEK OJTHOU
MPSAMOU J10 BTOPOM TPSIMOM
[Ipu3Hak napamienbHOCTH IPSIMBIX Yepe3
45 PaBEHCTBO PACCTOSIHUI OT TOYEK OJTHOM
IIPSIMOM 10 BTOPOU MPSIMOM
46 CyMMa yrIiioB TpEyroibHUKA bubamorexa LIOK
https://m.eds00.ru/8866f630
47 CymMa yriioB TpeyrojibHUKa bubmmorexa LIOK
https://m.edso0.ru/8866f8ba
48 BHeniHue yriel TpeyroabHUKa bubmmorexa LIOK
https://m.edsoo.ru/8866fa5e
49 Buemrnue yriel TpeyroisHUKa
KontponbHas pabora no reme Bu6morexa LIOK
50 "TlapannensHbIe TPsSMbIE, CyMMa yTI0B

TpeyroibHHUKa"

https://m.edsoo.ru/8866fe6e



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e

51 OKpYXHOCTb, XOpAbl U JUAMETP, UX bubnmoreka [JOK
CBOICTBa https://m.edso0.ru/88670800
52 KacaTtenpHast K OKpYKHOCTH bubmmorera LOK
Py https://m.edsoo.ru/88670e9a
53 OKpyXHOCTb, BIIFICAHHAsI B YTOJI
o4 OKpyXHOCTb, BIIUCAHHAS B YIOJI
bu6mmoreka [JOK
55 [Tonsitue o 'MT, npuMeHeHue B 3a1a4ax htts://m.edsoo.ru/8867013¢
bubnuoreka [JOK
56 [Tonstue o 'MT, npuMmenenue B 3aagax https://m.eds00.ru/88670508
buccekTpuca u cepeIMHHBIN
o7 NEPIEHIUKYIISP KaK TEOMETPUUYECKUE
MeCTa TOUeK
58 OKpyXHOCTb, OMCaHHAsI OKOJIO bubnmoreka [IOK
TPEyrojJbHUKA https://m.edso0.ru/88670a62
59 OKpyXHOCTb, ONHCAaHHAsI OKOJIO
TPEYrOJIbHUKA
60 OKpY)XHOCTb, BITCAaHHAs B TPEYT'OJIbHUK bubmorexa [JOK
26 ’ peyr https://m.edso0.ru/8867103e
61 OKpyXHOCTb, BIUCAHHAS B TPEYT'OJbHUK
62 [Ipocreiimve 3a1a4n Ha TOCTPOEHUE bubmmorexa LIOK
P A ™ https://m.edso0.ru/88671188
63 [Ipocreiiive 3aaa4n Ha TOCTPOEHUE bubmmorera LIOK
P A P https://m.edso0.ru/886712d2
KontponbHas pabora mo reme
64 "OKpy>XHOCTb U K ['eomerpuueckue bubamorexa LIOK
PYHOCTE HIPYT- P https://m.eds00.ru/88671462
MOCTPOCHUS
65 [ToBTOpEeHHE 1 0000ITICHNE 3HAHUM bubmuoreka [JOK



https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462

OCHOBHBIX ITOHATHI U METOI0B Kypca 7
KJ1acca

https://m.edso0.ru/886715b6

66 HToroBast KOHTpoOJIbHAs paboTa

bu6nuoreka [JOK
https://m.edso0.ru/886716ec

[ToBTOpeHMEe U 0000IICHIE 3HAHMIA
67 OCHOBHBIX TIOHSITHI U METOJIOB Kypca 7
KJacca

[ToBTOpEeHHE 1 0000ITICHNE 3HAHUMA
68 OCHOBHBIX TIOHSATUH U METO/0OB Kypca 7
Kjacca

bubmuoreka [JOK
https://m.edso0.ru/886719bc

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KUIACC

KoaunuecTBOo 4acos

Ne i/ Tema ypoka
Bcero KoHnTpoibHbIe
padoThI
1 [Tapannenorpamm, ero Npu3Haku U CBOMCTBA 1
2 [Tapannenorpamm, €ero Npu3Haku U CBOMCTBA 1
3 [Tapannenorpamm, ero Npu3Haku U CBOMCTBA 1
4 [Tapannenorpamm, ero Mpu3Haku U CBOMCTBA 1
5 [Tapamenorpamm, ero Npu3HaKu U CBOWCTBA 1
6 [IpssMOyTroNbHHK, pOMO, KBaJIpaT, X MIPU3HAKK U CBOMCTBA 1
7 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKHU U CBOMCTBA 1
8 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA 1
9 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA 1
10 CpenHsist TMHUS TPEyroJibHUKA 1
11 CpenHsist TMHUS TPEyroJibHUKA 1
12 Tpaneuus. PaBHoOenpenHas Tparerusi, €€ CBOHCTBa U MPU3HAKH 1
13 Tpanenus. PaBHoOepenHas Tpanemnus, e€ cCBOiCTBa U MpU3HAKU 1
14 [IpssmoyronbHas Tpanenus 1
15 Cpennsis nuHus Tpaneuuu 1
16 Teopema Daneca 1
17 Teopema daneca 1
18 TeopeMa o mponopIHOHATBHBIX OTPE3Kax 1
19 Teopema 0 MpONOPLMOHAIBHBIX OTPE3Kax 1
20 IlenTp Macc TpeyroyibHUKa 1




21

LlenTpanbHO-CUMMETPUYHBIE (PUTYPHI

1
22 KonrtponbHas padora no reme "YeTblpEXyroabHUKH" 1
23 [Tono6ue TpeyronbHUKOB, KO3 PHUIIHEHT TO100us 1
24 [Tomo6ue TpeyroabHIUKOB, KO3PPHUIUEHT MO100Us 1
25 [Tpu3Haky momo0us TPEYroIbHUKOB 1
26 [Ipu3naku nonoOus TpeyroabHUKOB 1
27 [Ipu3Haky momo0us TPEyroJbHUKOB 1
28 [Tpu3Haku momo0us TPEyroJbHUKOB 1
29 [Tpu3Haky mMomo0us TPEyroJbHUKOB 1
30 [Ipu3naku nmomoOus TPEyroabHUKOB 1
31 [TpumeneHne nogo0Mst MPU PEeLICHUH MPAKTUYECKUX 3a/1a4 1
32 [IpumeneHne mogo0ust MpH PEeLICHUH MPAKTUYECKUX 3a/1a4 1
33 [IpumeneHne mogo0ust MpH PEIICHUH MPAKTUYECKUX 3a/1a4 1
34 [IpumeneHne mogo0ust MU PEIICHUH MPAKTUYECKUX 3a/1a4 1
35 [Ipumenenue nonoOus npu pelieHny NpaKTHUECKUX 3aa4 1
36 [IpumeneHwe mogo0ust IPH PEIICHUH MTPAKTUYECKUX 3a/1a9 1
37 BBenenune nousatus npeodpazoBaHus 10100us U TOJOOHBIX QUTYD 1
38 KonTponbras padora mo reme "Ilogobue" 1
39 [Tonsitue munomnaau. CBOMCTBA TIIOMAAEH TEOMETPUISCKUX PUTYD 1
40 [Tonsitue munomaau. CBOMCTBA TIIOMIAEH TEOMETPUIECKUX DUTYD 1
41 [Tonsitue mnomanu. CBoiicTBa MIIOMAAeH reOMETpHUECKUX QUTYP 1
42 [Ipocreiimme ¢popmysbl A7 MIIOMIAIU TPEYTONbHUKA, 1

napasenorpaMma, poM6a u Tpanenuu
43 [Tpocreiimne Gpopmyibl IS IUIOMAAN TPEYT OJIbHUKA, 1
napasuiesorpaMma, pomoa U Tparnenuu

44 [Ipocreiimume hopMynbl A TUIOMIAU TPEYTOJIbHUKA, 1




MnapajjiejiorpamMmma, p0M6a " Tparcuuunu

[Ipocreiimme ¢popmysbl A7 MIIOMIAIU TPEYTONbHUKA,

45 1
napasuieJiorpaMMa, pom0Oa U Tpaneuuu

46 [Ipocreiimue hopmynbl A7 TUIOMIAU TPEYTOJIbHUKA, 1
napajiesorpaMmma, pomoa u Tparnenun

47 [Tpocretimume HopMyIbI 715 TUIOMATN TPEYTOJIbHUKA, 1
napasuieJiorpaMMa, poMoa U Tparenuu

48 [pocreiitme GhopmMyIbl AJIs MIIOMIAIN TPEYT ONBHUKA, 1
napaisenorpaMmma, pom6a u Tparneuuu

49 [pocreiinme ¢hopmMysbl AT MIIOLIAIN TPEYTONbHUKA, 1
napasuieJiorpaMMa, pomoa U Tpaneuuu

50 [Ipocreiimue hopMynbl A7 TUIOMIAIN TPEYTObHUKA, 1
napasuiesorpaMma, pomoa U Tparnenuu

51 [Tnomaay momoOHBIX GUTYP 1

52 [Tnomaay momoOHBIX GUTYp 1

53 [Tnomanu nmono6HbIX puryp 1

54 Kontponbnas pabora nmo reme "Ilnomans" 1

55 Teopema [Iudaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu pemeHnn NpaKTHYECKUX 33124 1

o7 [Tpumenenne Teopems [Tudaropa npu pemeHnn NpaKTHYECKUX 33124 1

58 [Tpumenenne Teopemsl [Tudaropa npu pemeHnn NpaKTHYECKUX 33124 1

59 [Tpumenenne Teopemsr [Tudaropa mpu pemeHn# NPaKTHYECKUX 33124 1

60 [Tpumenenne Teopems [Tudaropa mpu penmreHUN MPaKTHYECKUX 33124 1

61 [TponoproHaTbHBIE OTPE3KHU B IPSMOYTOJIBHOM TPEYT OTbHUKE 1

62 [TporoproHaTbHBIE OTPE3KH B TIPSMOYTOJIBHOM TPEYT OJIbHUKE 1

63 [IpomnoprimoHanbHble OTPE3KH B MPSIMOYTOJILHOM TPEYTOJIbHUKE 1

64 [IponopuroHanbHBIE OTPE3KU B IPSIMOYTOIBHOM TPEYT OJIbHUKE 1




65

HpOHOpI_[I/IOHaJ'IBHBIC OTPC3KU B IIPAMOYTOJIBHOM TPCYT OJIBHUKC

66 [IpomopiinoHanbHbIE OTPE3KH B MPSIMOYTOJILHOM TPEYTOIbHUKE

67 Cunyc, KOCHHYC, TAHT€HC M KOTAHT€HC OCTPOro yria 1
MPSIMOYTOJILHOT O TPEYT OJIbHUKA

68 CuHyc, KOCUHYC, TAHT€HC ¥ KOTAaHT'€HC OCTPOro yriia 1
MPSIMOYTOJILHOT O TPEYT OJIbHUKA

69 CuHyc, KOCUHYC, TAHT€HC ¥ KOTaHT'€HC OCTPOro yriia 1
IPSIMOYTOJIBHOTO TPEYT OJIbHUKA

70 Tpuronomerpuueckue Gynkiuu yriaos B 30°, 45° u 60° 1

71 Tpuronomerpuueckue Gpynkiuu yriaoB B 30°, 45° u 60°

79 KonTtponbsHas pabora o reme "Teopema [Tudaropa u Havyana 1
TpUroHomeTpun"

73 Briucannblie ¥ IEHTpaIbHbBIE YIIIbI 1

74 Briucannblie 1 HEHTpaIbHbBIE YTIIbI 1

75 BrincanHnble ¥ IEeHTpaIbHbBIE YIIIbI 1

76 Brnincannble 1 1ieHTpaIbHbIE YIIIbI 1

77 Yron Mexay KacaTelbHON U XOopAoi 1

78 VYron Mexay KacateJbHOU U XOpA0u 1

79 VYTIIbl MEXAY XOpZIaMU U CEKYLTUMHU 1

80 VYTIIbl MEXAY XOpZIaMU U CEKYLTUMU 1

81 BriucanHbIe ¥ ONMCAaHHBIE YETBIPEX YT OJIbHUKH 1

82 BrnucanHble U onKMCaHHbIE YETHIPEX YT OIbBHUKHI 1

83 CBoiicTBa M MPU3HAKU BIHCAHHOTO YETHIPEX YT OBHUKA 1

84 CBoiicTBa M IPU3HAKY BIMCAHHOI'O YETHIPEX YT OJIbHUKA 1

85 CBoiicTBa M MPU3HAKY BIMCAHHOTO YETHIPEX YT ObHUKA 1

86 CRoiicTBa ¥ MPU3HAKH BITMCAHHOTO YETHIPEX YT OJIbHUKA 1




87 B3aumHoe pacnonoxeHue JByX OKpYKHOCTEN 1

88 B3aumHoe pacnionoxeHue JByX OKpyKHOCTEN 1

89 Kacanue okpyxHOCTEH 1

90 Kacanue okpyxHOCTEH 1

91 OO0mme KacaTenbHBIE K IBYM OKPYXHOCTSIM 1

92 KonTponbhas pabota no reme "Yribl U 4eTHIPEXYTOJIbHUKH, 1
CBSI3aHHBIE C OKPY>KHOCTHIO"

03 [ToBTOpenue u 0606meHNe. Pemenne 3a1a4, HIUTFOCTPUPYIOIIUX 1
CBSI3U MEXKAY pa3IMYHbIMU TEMaMH Kypca

94 [ToBTOpenue u 06o0meHue. Permenue 3a1a4, MILTIOCTPUPYIOIIUX 1
CBSI3U MEKIY pa3IMYHBIMU TEMaMH Kypca

95 [ToBTOpeHue n 00600mEeHHe. Pemenne 3a1a4, HIUTFOCTPHP YIOLITIX 1
CBSI3U MEKIY pa3IMYHBIMU TEMaMH Kypca

96 [ToBTOpenue u 06o0IeHNe. Permenue 3a1a4, WIUTIOCTPUPYIOIIHNX 1
CBSI3U MEXKIY pa3IMYHBIMU TEMaMH Kypca

97 [ToBTOopenue u 0600IeHNE. Perenue 3a1a4, WIUTIOCTPUPYIOIIHUX 1
CBSI3U MEXKAY pa3IMYHBIMU TEMaMH Kypca

08 [ToBTOpenue u 06001meHune. Pemenue 3a1a4, WITIOCTPUPYIOIINAX 1
CBSI3U MEKIY pa3IMYHBIMU TEMaMH Kypca

99 [ToBTOpenue u 0600IIeHNe. Perenue 3a1a4, WILTFOCTPUPYIOIIUX 1
CBSI3U MEKIY pa3IMYHBIMU TEMaMH Kypca

100 [ToBTOpenue u 06o0IeHNe. Permenue 3a1a4, WITIOCTPUPYIOIIHNX 1
CBSI3U MEXKIY pa3IMYHBIMU TEMaMH Kypca

101 Hrorosast koHTpoOsnbHas paboTa 1

102 [ToBTOopenue u 06o0IIeHNE. Perenue 3a1a4, WIUTIOCTPUPYIOIIHUX 1
CBSI3U MEXKAY Pa3IMYHBIMU TEMaMH Kypca

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJIAYECKOE OBECIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI JUISI YYEHUKA

* 'eometpust, 7-9 knaccel/ Aranacsu JI.C., byry3os B.®., Kanomnes C.b. u npyrue,
Axuunonepnoe o6mectBo «M3narenberBo «IIpocsenienue

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. dynmaMeHTaIbHOE SIPO CONEpkKaHus obmero oOpa3oBanus / moxa.pea. B.B.
KoznoBa, A.M. KonmakoBa. — 2-¢ u3a. — M.: Ilpocsemenue, 2010. — 59 c. —
(CranzmapThl BTOPOTO MOKOJICHUS).

2. TlpumepHbIe TIpOrpaMMbl MO Y4eOHBIM TpenaMeTraM. Marematuka. 5-9 Kiacchl:
poeKT. — 3-¢ u3x., nepepad. — M.: Ilpoceemenue, 2011[1]. — 64 c. — (CrarmapThl
BTOPOT'O MOKOJICHHUS).

3. Coopnuk “Ilporpammel amst 001eoOpazoBaTebHbIX yupexaeHuii: ['eomerpus 7-
9 xi1.”/Cocrt. T.A. Bypmuctpona. — M.: [Ipocsemenue, 2008;

4. T'eomerpus. 7 — 9 kiaccel. Paboune nporpamma k yueonuky JI.C. AtanacsHa u
ap. / B.®. byry3os. ®I'OC — M.: IIpocsemnienue, 2013. — 49 c.

5. Teomerpusa. 7 — 9 ximaccel: YueO.m1s1 obmeoOpa3oBar. opranuzamuii / [JI.C.
ArtanacsiH, B.®. byry3os, C.b. Kagomues u ap.].— M.: Ilpocsemenue, 2016. — 383
C.

6. l'eometpus. Jlmmaktudyeckue matepuansl. 8§ kinace / b. I'. 3uB, B. M. Metinep. —
13-e uzn. — M.: [Ipocsemenne, 2016. — 159 c.: um.

7. Teomerpusa: Pabouas TeTpags. 8§ Kiacc: mocodwe Juisl  ydauiuxcs
oOmreoopazoBarenbubix yupexaenuit / JI. C. ArtanacsH, B. @. byty3o0s, 0. A.
I'mazkoB, U. U. IOquna. — 12-¢ uza. — M.: [IpocBemenune, 2016. — 65 c.

8. 'eometpus. 8 kiacc. Temarndeckue Tecthl / Mumenko T.M., baunkoB A.Jl. —
M.: IIpocsemenne, 2016. — 128 c.

9. KoHTpobHBIE U CaMOCTOSITENbHBIE PAOOTHI TIO anredpe W reoMeTpuu. § Kiiacc.
Kypasnes C.I'. — M.: Dx3ameH, 2015. — 240 c.

10. M3yuenue reomerpuu B 7-9 kiaccax. [locobue mis yuureneii / Atanacsu JI.C.,
Bbytys3oB B.®., I'ma3zkos IO.A. u gp.. - 7-e uzn. -M., IIpocBenienue, 2009. — 255 c.
11. Cranpapt no matemaruke: 500 reomerpuyeckux 3aaad. [lapeirun N.®. Kuura
U1 yuutens. — 2-¢ u3a. — M.: [Ipocsemenue, 2007. — 205 c.

NUP®POBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbl CETHU
HUHTEPHET

MaremaTuka: CXKCHECACIIBHOC yT{e6H0-MeTOI[I/I‘leCKO€ IMPUIIOKCHHUC K I'a3CTC «HepBoe
ceHTs0psi»: hitp://mat.1september.ru



http://mat.1september.ru/

Hns obecrieueHusi  TJIOJOTBOPHOTO  yuyeOHOro  mpoliecca  MpernosaraeTcs
UCIIOJIb30BaHUE MHPOPMAIIMU U MATEPUATIOB CIEAYIOIINX UHTEPHET-PECYPCOB:
 MunuctepctBo oOpazoBanuss u Hayku P®. — Pexum gocryna:
http://www.mon.gov.ru

« @enepaibHOE TOCYIApPCTBEHHOE YyupexaeHue «l'ocynapCTBEHHBIM Hay4HO-

UCCIICIOBATEIHLCKHN UHCTHTYT UH(POPMAITMOHHBIX TEXHOJIOTHIA U
TEJICKOMMYHHKaIU». — Pexxum moctyna: hitp://www.informika.ru

. TectupoBanue online: 5-11 KJIACCBI. — Pexum JOCTYTIA:
http://www.kokch.kts.ru/cdo

» IlyreBomutenr «B Mupe Haykw» i IKOJbHUKOB. — PexuM goctymna

‘http://www.uic.ssu.samara.ru/~nauka
» CaiiT sHIuKIIoNeIni. — PesxkuMm moctyna : http://www.encyclopedia. ru

[IOKYMEHT MOATMWUCAH 3/TIEKTPOHHOI NOAMNUCHIO

rOCYAAPCTBEHHOE BIOAXXETHOE OBLLIEEOGEPA30BATEJIbHOE 31.08.23 09:41 CepTudukat F6459377BCE010BCFO0BD8219BF42239

YYPEXXAEHWE CPEAHAS OBLLEOBPASOBATEJ/IbHAS LUKOJIA N2 644 (MSK)
MPUMOPCKOIO PAMOHA CAHKT-NETEPBYPrIA, lNeTyxoBa Tamapa BeHopoBHa,
[vpekTop
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