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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbI0 00ECTIeYnTh U3YUeHHE CBOMCTB M pa3MepoB Quryp, ux
OTHOIIEHUH Y B3aUMHOE PpACIOJIOKEHHE, ONHUPAETCs Ha  JIOTUYECKYIO,
JOKa3aTeNbHYIO JUHHIO. LIeHHOCTh M3ydeHHsT T€OMETPUM Ha YPOBHE OCHOBHOI'O
o01ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKJIEHHUS, CTPOUTD JIOTHUECKHE YMO3aKIIFOUECHHS, JOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPHOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyX JeHHs «OT TPOTHUBHOTO», OTIMYAaTh CBOWCTBA OT IPU3HAKOB,
(opMyIMpoBaTh OOpaTHBIE YTBEPHKICHUSI.

Bropoii 1enpl0 HM3ydeHUs TE€OMETPUU SBISIETCS HCIOJb30BAHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH Hay4duThCs
OIPENETUTh FEOMETPUUECKYIO0 (UTYpY, ONUCATh CIOBAMU JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/(b 36MEJIIBHOTO YYacCTKa, pacCUUTaTh HEOOXOJUMYIO JIIUHY
ONTOBOJOKOHHOIO KaOenss wih TpeOdyeMmble pa3Mepbl Tapaxa sl aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIMUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Tpu pemieHnn 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUuiicss y4uTcs CTPOUTh
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOJYEPKUBATH CBSI3M T€OMETPUU C JPYTUMU YYEOHBIMH
peIMETaMHi, MOTUBUPOBATh MCIOJb30BaTh OMPEAEIICHUS T€OMETPUUECKUX (PUTYD
U TIOHATUH, IEMOHCTPUPOBATH NPUMEHEHHUE MOJIYYEHHBIX YMEHHH B (u3uke u
TeXHUKE. OTH CBsI3W Haumbojee SIpKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIINE OCHOBHBIC pPa3feiibl
conepxkanusi: «['eomerpuueckue ¢Gurypel M UX CBOWCTBay, «M3mepeHue
F€OMETPUYECKUX  BEJIIMUMH», «JleKapTOBBI KOOpAMHATBI Ha  IJIOCKOCTH,
«BekTopbl», «/[BrmkeHus mockoctny, «lIpeodpazoBanus moaoousy.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 ywaca B Henenio), B 8 kiacce — 68 yacoB (2 yaca B HeJenw), B 9
KJ1acce — 68 JacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

HavanbHble nOHATHA TeoMeTpuH. Touka, npsiMasi, OTPE30K, JIyd. YToi. Buael
yrioB. BeprukanbHble H CMeXHBIE yIUBl. buccekrpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapaninenpsHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbie  (urypel. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETpPHUH.
[Ipumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOECHHUS C IMOMOIIBIO LIUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricora, Mennana, OMCCEeKTprca, UX CBOMCTRA.

PaBHOOEApEeHHBII M  PAaBHOCTOPOHHUW  TpeyroiabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuka. llpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBOICTBA M NIPU3HAKU NapaJUIEIbHBIX MPAMBIX. CyMMa yIiIOB TPEYrOJIbHUKA.
BuentHue yriel TpeyroibHUKA.

[IpssmMoyrosibHBIN  TpeyroibHUK. CBOWCTBO MEAHMAHBI MPAMOYTOJIBHOTO
TPEyrojbHHUKA,  MPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEYrOJbHUKA.
[lepneHaAUKYIISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccekrpuca yria W CEpeOUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTh W Kpyr, XOpAa W JWaAMETP, HX CBOMCTBA. B3anmuHoe
PacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexylias K OKPYKHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yroi. BnucaHHas W onMcaHHas OKPYXHOCTH

TPEYTrOJIbHUKA.
8 KIIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero nmpusHaku U cBoucTBa. HacTHbie
cllyyau MapajijiesiorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajpar), UX MPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TeopeMa O NPONOPLUOHATIBHBIX OTPE3KAX.

CpenHue MTMHAM TPEYroJIbHUKA U Tparnenunu. LIeHTp macc TpeyronbHuKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. I[lpuznaku mnomoOus
TpEeyroJbHUKOB. [IpuMeHeHne moqooust mpy pereHny MPaKTUYECKUX 3a/1a4.



CpoiicTBa miomaaei reomerpudeckux ¢uryp. P@opmynbl A IUIOLIAAM
TpPEYroJibHUKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeH
oA0OHBIX GUTYP.

Brruncnenne nmiuomaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yrIjia MPsIMOYTOJBHOIO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. [pUTOHOMETpHUECKUE (DYHKITUN
yriaoB B 30, 45 u 60°.

BrnucaHHble M IEHTpalbHBIE YTIIIbI, YrOJd MEXKIY KacaTEIbHOW M XOPIOW.
Yrael  Mexay XopgaMM M CeKyllMMH. BrnucaHHble W ONUCaHHBIC
YETBIPEXYTOJIbHUKHA. B3auMHOE pacrnoyiokKeHne ABYyX OKpykHocre. Kacanue
OKpy>kHOCTeH. OO111e KacaTelbHbIC K IBYM OKPY>KHOCTSIM.

9 KIIACC

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

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYecKHX 3aJad C HCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [1ogodue COOTBETCTBEHHBIX JJIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEIACHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIpaTe KaCcaTEIbHOM.

Bektop, amuHa  (MOAaynb)  BEKTOpa,  COHANpaBlICHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOXKHO  HAalpaBi€HHbIE  BEKTOPBl, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalspHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHE U1l HAXOXKACHUS JIJIMH U YTJIOB.

JlexkapToBbl KOOPIMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEH M MPpSIMbIX. MEeTOJl KOOPIAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHbBIE MHOTOYrOJbHUKHU. JlnmHa OKpyxkHOCTH. I'panycHas wu
paguaHHas Mepa yriia, BBIYUCIEHUE JUIMH Iyr OKpyxX)Hocted. [lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (Guryp (aremMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yIOTCS:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY W HACTOSAIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEH Ipak/laHWHA U peau3alii ero
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKUMX OCHOBaxX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJTIbHO-3TUUYECKUX TPUHIIUAIIOB B ICSATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTHYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCTENMIHON MpodeccruoHaTIbHOM
JIEATCIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUJIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTalMel B JACATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, PUPOJILI U
oOliecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKH Kak cQepbl YelloBeueCKOin
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAYMMOCTH JUJISI PA3BUTHUS ITMBHIIM3AIINU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH M MAaTeMaTUYECKOW KYJIbTYpOM KakK CPeICTBOM
MO3HAHUS MHPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEIOBATEIbCKON
JeATEeIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO MPHUMEHSTh MATEMATHUYECKUE 3HAHUS B HMHTEpPECax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, pErysapHas ¢uznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IIpaBa JIPyroro 4yeaoBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAIOIIeH Ccpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPoOJIeM U IMMyTeH UX pelIeHus;

8) ajanranus K U3MEHAIIMMCSH YCJIOBHSAM COLMAJIBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHN JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC pEIICHUs] W JeHCTBUSA, (OPMYJIUPOBATH U OIEHUBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIC y4eOHbIe 1eCTBUA

ba3zoBble 1ornyeckue aAecTBu:

e BBIABIIATh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKKM MATEMaTHYCCKUX
OOBEKTOB, TOHATHMW, OTHOIICHHH MEXKIYy TMOHATUAMH, (POPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  IMPHU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Ui OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €IUHUYHBIC, YaCTHBIE W OOIIHeE,
YCIIOBHBIE;



BBISBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSAX U YTBEPKACHUIX,
npejiaraTe KpUTEPUH JJIs BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJBI C HCHOJB30BAHMEM 33aKOHOB JIOTMKH, JEAYKTHBHBIX H
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3bupath 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECIIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAMBATh aAPTYMEHTAIMIO, MPHUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOHMpaTh CMOCOO pemlieHuss y4eOHOM 3amayn (CpaBHUBATh HECKOJIBKO
BapMAHTOB pELICHUs, BBIOMpAaTh HauboJee MOAXOMAUIMM C yd€ToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK HCCIEAOBATEIIbCKUNA MHCTPYMEHT IO3HAHUA,
(GopMynupoBaTh BOMNPOCHI, (PUKCUPYIOLIUME IPOTUBOPEUYHUE, MpPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMHpOBAThH
TUIOTE3Y, ApTYMEHTUPOBATh CBOKO NTO3ULINIO, MHEHHE;

IPOBOJUTh MO CaMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIENOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEeMaTHYECKOTr0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;
CaMOCTOSITENILHO (HhOPMYIHPOBaTh 0OOOIEHUS U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHMSI, HCCIEIOBAHUS, OLEHUBAaTh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOJKHOE pa3BUTUE IMPOLECCA, a TaKXKE BBIIBUTaTh
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh WH(GOpPMAIMHU, aHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

BbIOMpaTh GOpMy TMpeACTaBICHUS HHPOPMAMU UM UIUTFOCTPUPOBATH
periaemMble 3aJayd  CXeMaMu, JuarpaMMmamMi, HWHOM Trpapukod Hu uXx
KOMOHMHAILIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSAM, MPEII0KEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXICHUA B COOTBETCTBUU C YCIOBHAMU
H nejisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY pPELICHMS
3aJ1a4l, KOMMEHTUPOBATh MOJYyUYEHHBIN PE3YJIbTaT;

B X0Jie 00CYXJIeHUs 3a]]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JAMAJIOra, OOHApYKMBATh pa3lIMyue M CXOJCTBO IO3ULUH, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3ydbTaTbl  PELICHUSA 3a]a4H, AKCIIEPUMEHTA,
MCCJIEIOBAHHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATHh (POPMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEN ayAuTOpUH;

NOHMMATh U UCIOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIyaJIbHOM
paboThI IIPU PEIICHNN YYEOHBIX MATEMAaTUYECKUX 3a/1a4;

NPUHUMATh LEJIb COBMECTHOM JAESITENIbHOCTH, IIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0CyKIaTh MPOLECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJIEH;

ydacTBOBaTh B TPyHmHoBBIX (opmax paboTbl (0OCyXIeHus, OOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YaCTh paOOThI
U KOOPJAMHHMpPOBaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLIEHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, JITOPUTM peIIeHUs 3aiauu (WU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcca U pe3yJibTaTa
peleHns MaTeMaTUIeCKOM 3a/1auu;

IPEABUAETH TPYAHOCTH, KOTOPBIE MOI'YT BOSHUKHYTH IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B AECATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU [OCTABICHHOM L€ U
YCIOBUSIM, OOBSCHATh NMPUYHMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HAXOAUTh OIIHUOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenuss B 7 kJjacce OOyYaroIMICS TMOJYyYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

PacriosnaBaTh W3ydeHHBIE TE€OMETpPHUYECKHE (DUTYpBI, OMpPEaeisITh UX
B3aMMHOE PAacCIlOJIOKECHHE, H300pakaTh TreoMeTpuueckue (Urypbl, BBHITTOIHATH
YEepTEXKU M0 YCJIOBUIO 3ajauyu. M3mepsATh JHUHEHHBIE WU YIJIOBBIE BEJIUYMUHBI.
PemaTe 3a1aun Ha BRIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYWH TPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl 3THX
0OBEKTOB T10 TOPSIIKY BETUYUHEI.

CTpouTh 4epTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd TNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUHU 3a/1a4.

[IpOoBOIUTE JTOTMYECKHUE PACCYXKIACHUS C MCIOJBb30BAHUEM TE€OMETPUUECCKUX
TEOPEM.

[Tosnb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIBHBIX TPEYTOJBHUKOB,
CBOWCTBOM  MEJWAHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOTO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OmnpenensaTs napauieIbHOCTh IPSAMBIX C IIOMOIIBIO YTJI0B, KOTOphIE 00paszyer
C HUMHM cekymag. OnpeaensaTh MapaieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTH BBIYMCICHUS W HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHX 3aJadyaX C HCIOJb30BAaHUEM CYMMbI  YIJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MEPECEYEHNH JIBYX MApAJUICIBbHBIX TMPAMBIX CEeKyuled. Pemare mnpakThydeckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Bnagers MOHSATHEM T€OMETPHUYECKOIO MECTa TOYEK. YMETh ONPEACIATh
OMCCEKTPHCY yIJIa U CEPEIUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMETPUUISCKUE
MECTa TOYEK.

@opMynMpOBaTh OMPEACICHUS OKPYKHOCTH WM Kpyra, XOpAbl U JIHAMETpa
OKPYXKHOCTH, TTOJIb30BAThCSI MX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA MPHU
pEIIEHUH 3aa4.

Brnagete moHATHEM ONMCAHHOM OKOJIO TPEYIrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHTp. Ilonb3oBarhecsi pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TIEPECEKAOTCS B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagete noHsATHEM KacaTelbHOU K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



ITonp30BaThCs MPOCTEHIIMMHM I€OMETPUUECKUMHI HEPABEHCTBAMHU, IOHUMATh
UX MPAKTUYECKUI CMBICII.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKHUE TIOCTPOEHUS C MMOMOIIBIO LIUPKYIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromiuiicsi MOJIYYUT CIIECAYIOIINE
IpEeIMETHBIE PE3YJIbTAThI:

Pacnio3HaBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU NPH PELIEHUH T€OMETPUUECKUX 3aa4.

[IpuMeHsATh CBOMCTBAa TOYKHM IEPECEUEHHS] MEIHMAH TPEYroJIbHHKAa (LIEHTpa
Macc) B PEILICHNH 3a/1ay.

Brnaners noHsTHEM CpelHEN JMHUM TPEYroJIbHUKA M Tpaleluuu, IpUMEHATh
UX CBOICTBa IpH pPEIICHUU TeoMEeTpudeckux 3aaad. llomp3oBaThCcsi Teopemoi
dasieca U TEOPEMON O TPOMOPLIMOHATIBHBIX OTPE3KaX, MPUMEHATh UX JJI PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU 000U TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUIECKUX
3a/1ay.

[Tonb3oBatbes Teopemoil [ludaropa ans pelieHuss T€OMETPUUYECKUX U
npakTUyeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTHUYECKHX
3a/layax, CaMOCTOSITENIBHO JENNaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

BrmageTts DOHATMAMM CcHUHyca, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYTroibHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Beruncnars (paziuyHbIMU CcIOCOOAMM) TUIOINIA/Ib TPEYTOJbHUKA U TLIOIIAAH
MHOTOYTOJBHBIX  (GUryp (moab3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHSATh MOyYeHHbIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Brnagete NOHATHAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIia, MCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriaxX MeXAy XOpJaMH (CEeKYIIMMH) U YTiie MEXKIY
KacaTeJIbHOM U XOPAOU NPH PEIICHNH T€OMETPUYECKUX 3a1a4.

BraneTe MoHATHEM ONMMCAHHOIO YETBHIPEXYTIOJbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3aa4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJEIIU JIJIS 3a/1a4 peanbHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUMUCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMM OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBIE 3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTMHBI
Y YIJIBI JIJ1s1 HETAOIMYHBIX 3HAYEHUH.

[Tonp30Batbes (popMynamMu NMPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKJIECTBOM JIJIl HAXOXJICHUSA COOTHOIICHUH MEXKAY TPUTOHOMETPHUECKUMU
BEJIMUYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIsl HAXOKJICHUS Pa3IM4HbIX
3JIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
peIlIeHNU TeOMETPUIECKUX 3a]1a4.

Bnagerp moHsATHAMH — mpeoOpa3oBaHHs — MOAOOHS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. [loap30BaThCcs CBOMCTBAMHU MOAOOMS MPOU3BOIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAXOAWUTh YIJIBI y THOJOOHBIX (uryp.
[TpumeHsATh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7adax. YMEThb MPUBOJIUTH
IpUMEPHI TOJ0OHBIX (PUTYP B OKPYKAIOIIEM MHpE.

[Tonb30BaThCSA TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, IMOHUMAaTh MX T'€OMETPUUECKUA U (DU3HUECKUN
CMBICJI, TNPUMEHSATh MX B pPEHICHUH TEOMETPUUECKUX M (U3MUECKUX 3ajad.
[TpuMeHsTh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJTUH U YTJIOB.

[Tomp30BaThcss METOAOM KOOPAMHAT HA IUIOCKOCTH, TNPUMEHSTH €ro B
pELICHUN T€OMETPUUYECKUX U MTPAKTUUECKUX 3aj1au.

Bnaners NOHATHAMU NPaBUIBHOTO MHOTOYI'OJBHUKA, JIMHBI OKPY>KHOCTH,
JUIMHBI IYTH OKPYXHOCTH U PaJHaHHONW MEpHl yIila, yMETh BBIUUCIATH IUIOMIA/Ib
Kpyra u ero yacteid. [[puMeHsTh moydeHHbIe YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TNPUMEHSTh JBHIKECHHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpyuMeHsTh MOJlydYeHHbIE 3HAHMSI Ha MPAKTHKE — CTPOUTh MAaTeMaTHYECKHE
MOJIEJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MOJ00Ms M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIBbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[Ipocreiimme reoMmerpudeckre GUrypsl u
1 Hf cBoiicTBa. M3me epHI/Ie reOMS; I/I}‘IlpeCKI/IX 11 1 bubmorera [JOK
’ p p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyrobimku 22 2 https://m.edsoo.ru/7f415e2e
3 [TapamtensHble IpsiMBIE, CyMMa YIJI0B 13 | bubnnorexka [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢2e
4 OxkpyxHOCTb U KpyT. ['eomMeTpuueckue 1 bubnnoreka [JOK
IIOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
IT 5 1 1
> OBTOpEHHUE, 0000IeHHe 3HAHNUH 0 https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM nupposbie
Ne n/m P Kourpoubnble IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOABHHRA https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 15 1 bubnmorexa LIOK
poropn P - 11OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 14 1 bubmmorexa [OK
peyr T P https://m.edsoo.ru/7f417¢18
[Tnomaau nonobHbIX GUryp
4 Teopema [Iudaropa n Hauana 10 | bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 | bubnuoreka [IOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
bubmuorexa [JOK
6 II 600 i 4 1
OBTOPEHIE, ODOBIIEHHE SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 B 12 1
CKTOPBI https://m.edsoo.ru/7f41al2c
2 JlexkapToBbI KOOPJAMHATHI HA TUIOCKOCTH 9 1 bubmmorexa [IOK
p pA https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubmmoreka [JOK
CUHYCOB. Pelienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
4 [IpeobOpaszoBanue mogodus. Merpuueckue 10 | bubnuoreka [IOK
COOTHOILLEHHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
[IpaBuibHbIE MHOTOYTOJIBHUKH. JITMHA
5 05 HOCTH | TUIO y: b Kpyra 8 8 1 bubmorexa HOK
Pyx m HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue mioniaaeit
bu6nunorexa LIOK
6 6
JBIKEHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 7 | bubnunorexa LIOK
3HaHUH https://m.edsoo.ru/7f41al2c¢
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero H3YYeHH S o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
1 Touku, npsiMbie, OTPE3KH 1 bubmorexa [IOK
1P TP 03.09.2024  https://m.edsoo.ru/8866b724
bubnuoreka [{OK
2
Jlysu yron ! 05.09.2024  https://m.edsoo.ru/8866cbba
3 CpaBHEHHE OTPE3KOB U YTJI0B 1 bubmorexa HOK
P P - 10.09.2024  https://m.eds00.ru/8866¢5¢c0
bu6mmoteka IIOK
4 1
Jlnnita oTpeska 12.09.2024  https://m.edsoo.ru/8866c7be
5 Enuuuier namMepenus. 1
W3mepuTenbHbIe HHCTPYMEHTBI 17.09.2024
6 Ypok-npaktukym "M3mepenue 1 |
OTpe3KOB" 19.09.2024
7 r 1
pafycHas Mepa yria 24.09.2024
8 14 1
SMEpeHe yrion 26.09.2024
9 Ypok-npaktukym "M3mepenune | |
yriaos" 01.10.2024
10 CMeXHbIE U BEPTUKAJIBHBIE YIJIbI 1 bubmorexa [OK
P yr 03.10.2024  https://m.edsoo.ru/8866¢c3ea
11 [IepnieHauKyIsApHBIE IPSIMbIE 1




Ypok cucremMarusanuu u

08.10.2024

12 000011161 3HaHUI 10.10.2024
KonTtponsnas padora Nel o reme
13 "IIpocTeiine reoMeTpUUECcKre
¢uryps! u ux cporictsa. izmepenue 15.10.2024
r€OMETPUYECKUX BETNYUH"
14 Tpeyroabnuk. Ilepumerp
TPEYroJIbHUKA 17.10.2024
15 Pemenue 3agau no reme "llepumerp bubnunoreka LIOK
TpeyrojabHuKa'" 22.10.2024 = https://m.edsoo.ru/8866ce80
16 [lepBrIii mpU3HaK paBeHCTBA Bbu6moreka [JOK
TpEyroJbHUKA 24.10.2024  https://m.edsoo.ru/8866d1fa
17 Pemenue 3agad Ha 10Ka3aTeILCTBO bubnuorexa [IOK
05.11.2024 | https://m.edsoo.ru/8866d34e
IleprieHAUKYAAP K MPSAMOA.
18 MeI;[I/IaHIIZI, chfeKTpl:I)/ICH U BBICOTBI bubnmorera HOK
07.11.2024  https://m.edsoo.ru/8866e01e
TPEYroJIbHUKA
Pemenue 3agad mo reme
19 "TlepieHAUKYIIAp K IPSIMOM.
Menunanbl, OUCCEKTPUCHI M BHICOTHI 12.11.2024
TpeyrojabHuka"
20 CaoiicTBa paBHOOEIPEHHOTO
TpEyroJbHUKA 14.11.2024
21 Pemenne 3agau mmo Teme "CBolicTBa bubnunorexa LIOK
PaBHOOEAPEHHOTO TPEYTrOIhHUKA" 19.11.2024  https://m.edsoo.ru/8866e88e
22 Pewenne 3a1a4d Ha JOKa3aTEIbCTBO

21.11.2024




BTtopoii npusHak paBeHCTBa

23 TPEYrOJIbHUKOB 26.11.2024
24 Pemenue 3amaud no teme "BTopoii bubnunorexa LIOK
MPU3HAK PABEHCTBA TPEYrOJIbHUKOB" 28.11.2024 = https://m.edsoo.ru/8866e9ec
)5 Tperuil npu3HaK paBeHCTBA
TPEYroJIbHUKOB 03.12.2024
26 Pemenue 3agau no teme "Tperuit bubnuoreka [{OK
IIPU3HAK PABEHCTBA TPEYrOJIbHUKOB" 05.12.2024  https://m.edsoo.ru/8866d6fa
Pemenne 3a1ay Ha TOTOBBIX
27 yeprexax "lIpu3zHaku paBeHCTBA bubmorexa [IOK
" 10.12.2024 | https://m.edsoo.ru/8866d880
TPEYTrOJIbHUKOB
)3 VYpoxk-npaktukym "llpusnaku bubmmoreka [JOK
paBEHCTBA TPEYTOJILHUKOB" 12.12.2024  https://m.edsoo.ru/8866d880
79 VYpok cucrematusanuu u bubnmnorexa [JOK
000011Ie N 3HAHUI 17.12.2024 @ https://m.edsoo.ru/8866e26¢
30 Konrtponsnas pabora Ne2 o reme
"TpeyrosbHUKH" 19.12.2024
bubmmnoreka HOK
31 OkpysiiocTs 24.12.2024 https://m.edsofru/8866e3a2
32 [Ipumepsl 3a1a4 HA TOCTPOEHUE 26.12.2004
13 Ornpenenenne napamieabHbIX
MPSIMBIX 09.01.2025
34 [Tpr3Haky napamiebHOCTH ABYX but6mmorekxa [IOK
MPSAMBIX 14.01.2025 | https://m.edsoo.ru/8866eb22
35 Pemenue 3agau no reme "[lpusnaku
MapaJyIeIbHOCTH IBYX MPSIMBIX" 16.01.2025
36 [IpakTudeckue crocoOs bubnmoreka [JOK




37

IMOCTPOCHU MapaJlJICIbHBIX IIPSAMBIX

AKCHOMBEI reoMETprun

21.01.2025

23.01.2025

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

bubnunorexa LIOK
https://m.edsoo.ru/8866ef64

38

39

40

41

42

Axcuoma mapalJICJIbHBIX IMPAMBIX

Teopemsl 00 yriax, 00pa3oBaHHBIX
JBYMsI TTapaJICIbHBIMU IPSIMBIMU U
cexyuien

Pemenne 3a1ay Ha TOTOBBIX
yeprexax "TeopeMsl 00 yriax,
00pa30oBaHHBIX JIBYMS
napauieTbHBIMU MPSIMBIMU U
cekyten"

Pemenue 3anau no teme "Teopemsl
00 yrnax, 00pa3oBaHHBIX JBYMs
napauieTbHBIMU MPSIMBIMU U
cekyuieit"

VYpok-npaktukym "Teopemsl 00
yri1ax, 00pa30BaHHBIX IByMs
napauieTbHBIMU IPSIMBIMU U
cekymieit"

28.01.2025

30.01.2025

04.02.2025

06.02.2025

11.02.2025

bubnuoreka [IOK
https://m.eds00.ru/8866f086

43

VYT1ibBl ¢ COOTBETCTBEHHO
HapaJ'IJ'IeJ'II)HI)IMI/I NN
NepHEHAUKYISIPHBIMUA CTOPOHAMHU

13.02.2025

but6mmorexa [IOK
https://m.edsoo.ru/8866f3b0

44

45

Ypok cucreMarusamnuu u
000011Ie N 3HAHNUI

KontponbHast padora Ne3 o reme
"ITapannenpHble npsmble”

18.02.2025

20.02.2025




46 Teopema 0 cymme yriioB bubnmnoreka HOK
TPEYroJIbHUKA 25.02.2025  https://m.edsoo.ru/8866f630
47 OcCTpOyroJbHbIN, IPSIMOYTOJIBHBIN 1 bubmmoreka [JOK
TYNOYTOJbHBIA TPEYTOJbHUKHU 27.02.2025 | https://m.edsoo.ru/8866f8ba
43 Pemenue 3amau no reme "Cymma bubnmnoreka HOK
YTJIOB TPEYrojibHUKA" 04.03.2025  https://m.edsoo.ru/8866faSe
49 TeopeMa 0 COOTHOILIEHUH MEXIY
CTOPOHAMH U YIJIAMU TPEYTOJIbHUKA 06.03.2025
50 HepaBeHcTBO TpeyroyibHUKA bubmorexa [IOK
11.03.2025 @ https://m.edsoo.ru/8866fe6e
51 Hexkotopsle cBOMCTBa U PU3HAKH bubnuorexa [IOK
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB 13.03.2025  https://m.eds00.ru/88670800
57 [TpusHaku paBeHCTBa bubmuoreka [IOK
IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB 18.03.2025  https://m.edsoo.ru/88670e9a
53 Pemienue 3a1au mo teme
"ITpstMOyTOJIbHBIE TPEYTOJIBHUKH" 20.03.2025
PaccrostHue oT TOYKH /10 IPSIMOH.
54 Paccrostnue Mexay napauieabHbIMU 01.04.2025
PSIMBIMH
55 [locTpoenue TpeyronbHHUKa IO TPEM bubmuorexa [IOK
3J€MEHTaM 03.04.2025  https://m.edsoo.ru/8867013e
56 Ypok cucreMarusanuu u bubmuoreka [JOK
0000111eHUs 3HAaHUH 08.04.2025  https://m.edsoo.ru/88670508
57 KonTponbnas padota Ne4 o teme
"CyMMma yrJIoB TpEyroabHUKA 10.04.2025
. bubmotexa LIOK
>8 CBOIHCTBO OuCCeKTpUCEL yriia 15.04.2025 https://m.edsofru/88670362
59 CBOIiCTBO CEpeAMHHOTO




NEPIEeHIUKYIIAPA K OTPE3KY

17.04.2025

60 Pemenne 3aga4 1mo Teme 1 bubnunorexa LIOK
"I'eomeTpuueckoe MecTo To4ek" 22.04.2025 | https://m.edsoo.ru/8867103e
CBOIiCTBO TMaMETPOB U XOPJ
61 .K 1
okpykHOoCcTH. KacarenbHas k 24.04.2005
OKPYKHOCTHU
62 Bnucannas u onncanHas 1 bubnuoreka [{OK
OKPYKHOCTH TPEYTOJIbHUKA 29.04.2025 | https://m.edso0o.ru/88671188
Pemenne 3aga4 mo reme
63 "OxkpyxHocTh. KacaTenbHas k 1 bubmorexa LIOK
PYIHOCTE- 06.05.2025  https://m.edsoo.ru/386712d2
OKPYKHOCTHU
Pemienue 3a1au Ha JOKa3aTEIBLCTBO
64 o TeMe "OKPYKHOCTh 1 bubmorexa [IOK
Py ) .\ 08.05.2025  https://m.eds0o.ru/88671462
KacarenbHast K OKpY>KHOCTH
bubnunorexa LIOK
1
65 CrmmeTpranbIe Quryp! 13.05.2025 @ https://m.eds00.ru/886715b6
66 VYpok cucrematuzanuu u 1 bubnnorexa [JOK
000011161 3HAHUI 15.05.2025 @ https://m.edsoo.ru/886716ec
67 14 0 1
TOTOBasi KOHTPOJIbHAs paboTa 20.05.2025
[ToBTOpeHme u 0000IIEHNE 3HAHUMA
68 OCHOBHBIX ITOHSTHH M METOJIOB 1 bubmmorexa [IOK
A 22.05.2025  https://m.edso0.ru/886719bc
Kypca 7 kjiacca
[ToBTopenue u 0600IIeHNE
69 i 1
OCHOBHBIX TIOHSITUN U METOJIOB 7 05.2025
Kypca 7 kiacca
OBIIEE KOJIMYECTBO YACOB I10 69

[NPOT'PAMME




8 KVIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 BBIITyKJIBIi 4€TBIPEX YT OJIBHUK 1 bubmorexa HOK
03.09.2024 = https://m.edsoo.ru/88671af2
2 YeTeIpeX yroJIbHUK 1 Bubmorexa HOK
pexyr 05.09.2024  https://m.edsoo.ru/88672858
bubnunoreka LIOK
3 I1 1
e 10.09.2024  https://m.edsoo.ru/88671ca0
bubmmoteka IIOK
4 I1 1
apaETIoTpaMM 12.09.2024 | hittps://m.edsoo.ru/88671ca0
5 IIpu3naku napamienorpaMma 1 Bubmorexa HOK
P P P 17.09.2024 | https://m.edsoo.ru/8al4lefe
6 IIpusznaku napamienorpaMma 1 Bubmoreka HOK
P P P 19.09.2024  https://m.edsoo.ru/8al420ac
7 Tpanemus 1 bubnuoreka [{OK
24.09.2024  https://m.eds00.ru/88672358
g PaBHOOOKas ¥ IPAMOYTOJIbHAS ] bubmuorexa [IOK
Tpanemnus 26.09.2024 = https://m.edsoo.ru/8867252¢
but6mmorekxa [IOK
9 II 1
PAMOYTOIBHUK 01.10.2024 | https://m.edsoo.ru/88671dea
10 Por6 1 bubmuorexa [JOK
03.10.2024 = https://m.edsoo.ru/88671£20
bubnunoreka LIOK
11 K 1
Basipat 08.10.2024  https://m.edsoo.ru/8867209¢




bub6nmoreka [IOK

12 HenpaneHas cimmeTpi 10.10.2024  https://m.edsoo.ru/88672b14
13 VYpok cucrtemaTu3anuu 1 00001IeHus bubmmoreka [JOK
3HAHUU 15.10.2024  https://m.edsoo.ru/88672b14
14 KonrtponsHas padora Nel mo reme bubnuoreka [JOK
"YeTbIpEXyrolbHUKHU" 17.10.2024  https://m.edsoo.ru/88672c9a
15 [TonsTHE MIOIAAX MHOTOYTOJIbHUKA bubmorexa HOK
22.10.2024  https://m.edsoo.ru/886745fe
16 [Inomane npsAMOYyroJbHUKA bubmmorexa LIOK
24.10.2024 | https://m.eds00.ru/88674860
17 [Inomane napannenorpamMmma bubmmorexa [TOK
05.11.2024  https://m.edsoo.ru/88674a22
13 Pemenne 3agau o teme "Ilmomans bu6nunorexa LIOK
napajuiesorpamma’ 07.11.2024  https://m.edsoo.ru/88674f90
19 [Inomane TpeyrojbHUKa brbmmorexa [TOK
12.11.2024  https://m.edsoo.ru/88674a22
20 Pemenue 3anau mo teme "Ilmomane bu6nmorexa LIOK
TpeyroJbHUKa" 14.11.2024  https://m.edsoo.ru/88675288
21 [Imomane Tpaneunu Bubmiorexa IIOK
19.11.2024 | https://m.edsoo.ru/8867542¢
” Pemenue 3agad mo treme "Iliomans
Tpaneuuu"” 21.11.2024
= Teopewa Miaropa 26.11.2024 Etltfsj?/ljr(feecllic]frc:/§8675918
24 Teopema [Iudaropa u eé
IIPUMEHEHHE 28.11.2024
25 OoparHnas Teopema [Tudaropa 03.12.2024 ngs?;;f:;(i)gg};%ﬁ%S




bub6nmoreka [IOK

26 Popwyra Lepona 05.12.2024 | https://m.edsoo.ru/88675abc
7 [Tnomanu ¢huryp Ha KiIeT4aTon bubmmoreka [JOK
Oymare 10.12.2024 | https://m.edsoo.ru/8867473e
73 Ypok (jI/ICTeMaTI/IBaI_[I/II/I 1 0000MIeHNS bubnmnoreka HOK
3HAaHUHU 12.12.2024  https://m.edsoo.ru/88675684
29 KonTponbnas pabota No2 mo teme bubanorexa [JOK
"[Tnomans" 17.12.2024  https://m.eds00.ru/8867579¢
IT )
y | e
19.12.2024  https://m.edso00.ru/88673794
TPEYroJIbHUKOB
31 OTHoIIeHHE TUIOMIAIeH MOA00HBIX
TPEYroJIbHUKOB 24.12.2024
1 I1epBbIii mpu3HaK nogoous bubmuoreka [IOK
TPEYroJIbHUKOB 26.12.2024 | https://m.edsoo.ru/88673bae
33 Bropoii npuzHak nogo0ust bubnmnoreka [HOK
TPEYroJIbHUKOB 09.01.2025 | https://m.eds00.ru/88673d52
34 Tperuit npusHak nogoOus bubmmnoreka HOK
TPEYTroJIbHUKOB 14.01.2025  https://m.edsoo.ru/8867400e
bubnmnoreka [JOK
35 Pemenue safad 16.01.2025 https://m.edsogru/88674e78
bubnuotexa [JOK
36 Petuerne sazias 21.01.2025 https://m.edsocljru/88675558
37 VYpok cuctemaTuzai 1 0000meHns
3HAHUH 23.01.2025
18 KonrtponsHast padora Ne3 o reme bu6muoteka [JOK
"[TogoOHbBIE TPEYTOTLHUKH" 28.01.2025  https://m.edsoo.ru/8867445a
39 Cpenusisg TuHUS TPEYroJIbHUKA bubnmoreka [JOK




30.01.2025 | https://m.edsoo.ru/88672f38
40 Yetbipe 3aMeyaTebHbIE TOUKU Bu6mumoteka [JOK
TpeyroJibHuKa 04.02.2025 = https://m.edsoo.ru/88672e0c
41 IIponoprroHanbHbIE OTPE3KU B bubmuoreka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE 06.02.2025  https://m.edsoo.ru/88673794
42 IIponopunoHanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE 11.02.2025
43 Mertoj mogo0us B 3aa4ax Ha bubnunoreka LIOK
MOCTPOEHHUE 13.02.2025 = https://m.edsoo.ru/8867337a
44 [IpakTHueckue NpuII0KEeHUs
oA00HUs TPEYTrOJIbHUKOB 18.02.2025
45 N3meputenbHbie paboThl HA bubmmoreka [JOK
MECTHOCTH 20.02.2025 | https://m.edsoo.ru/88673a78
46 CuHyc, KOCUHYC M TAHT€HC OCTPOTO bubmuorexa [JOK
yrila IpsIMOYT'OJIBHOTO TPEYroJIbHUKA 25.02.2025  https://m.edsoo.ru/88675d32
3HaueHue CUHyca, KOCUHyca U
47 :;1;;:/1;2 muist yroioB 30, 45 u 60 27 02.2025
43 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO 04.03.2025
49 VYpok cuctemaTuzaruu 1 0000eHUst bubnuotexa [JOK
3HAHUU 06.03.2025  https://m.edsoo.ru/88675f44
50 KonTponbhas padora Ne4 o teme bubmuorexa [IOK
"Hauana rpuronomerpun" 11.03.2025 = https://m.edsoo.ru/8a1407e8
51 B3aumHoe pacnionoxenue npsmMon u bubmuorexa [IOK
OKPYKHOCTH 13.03.2025  https://m.edsoo.ru/88672358
57 B3anmHoe pacnonoxxeHue AByx bubnuoteka [JOK
OKPY>KHOCTEHN 18.03.2025  https://m.edsoo.ru/88673064




53 OO6mue KacaTenbHBIC IBYX bubnuorexa [JOK
OKPY>KHOCTEHN 20.03.2025 | https://m.edsoo.ru/8a141b34
54 I'pagycHas Mepa qyru OKpy>KHOCTH bubmorexa HOK
Py Pa AT OkpY 01.04.2025  https:/m.edsoo.ru/8al415b2
55 TeopeMa 0 BIUCAHHOM yTJie bubmmorexa [OK
P Y 03.04.2025 | https://m.edsoo.ru/8a141940
56 Vb1, 0Opa3oBaHHbBIE XOPAaMH,
KacaTelbHBIMU U CEKYLIUMU 08.04.2025
57 Yrib1, 00pa3oBaHHBIE XOpIaMH, bubmmoreka [JOK
KacaTeJIbHbIMU U CEKYLIUMU 10.04.2025  https://m.edsoo.ru/8a140£86
58 Bnmcannas okpyXKHOCTB bubmorexa LOK
pyE 15.04.2025  https:/m.edsoo.ru/8al416d4
59 Brimcannast okpy>KHOCTb bubmorexa [IOK
Py 17.04.2025  https://m.edsoo.ru/886738fc
60 OnucaHHasi OKPY>KHOCTb bubmmorera [OK
by 22.04.2025  https://m.edsoo.ru/8al416d4
61 O
MCaHHas OKPYKHOCTh 24.04.2005
[IpumeHeHne CBOMCTB BIMCAHHBIX U
2 OIMHMCAHHBIX YEeTHIPEXYTOILHUKOB
IIPU PELICHUN F€OMETPUUYECKHUX 29.04.2025
3aaq
63 Ypok cuctemMaTH3auu 1 00001IeHus
3HAHUU 06.05.2025
KonTponbhas padota Ne5 mo teme
64 "VYrabl B OKpy)XHOCTU. Brincanusie u bubmorexa [IOK
Y ' " 08.05.2025 | https://m.edsoo.ru/8al41c88
OIMHMCAHHBIC YETHIPEXYTOIbHUKH
65 [ToBTOpEHNE OCHOBHBIX MIOHSITHI U bubnuoteka [JOK




METOJIOB KypCOB 7 U 8 KJIaCCOB, 13.05.2025 @ https://m.edsoo.ru/8a142368
00001IeHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
66 METOJIOB KypcOB 7 U 8 KJIacCOB 1 bubmorexa HOK
. ’ 15.05.2025 @ https://m.edsoo.ru/8al410a8
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
67 METOJIOB KypCOB 7 U 8 KJIaCCOB 1 bubmorexa [IOK
. ’ 20.05.2025  https://m.edsoo.ru/8al410a8
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
68 METOJIOB KypCOB 7 U 8 KJIacCOB 1 bubmmorexa [IOK
. ’ 22.05.2025  https://m.edsoo.ru/8al41ddc
000011IeHe 3HAHUI
IToBTOpEHNE OCHOBHBIX IMOHATHH M
69 €TOoI0 coB 7 1 8 KJ1accos, 1
MCTOAOB KYpeoB [ 11 8 [Iaccos 27.05.2025
000011IeHNE 3HAHUHA
OBILIEE KOJIMYECTBO HACOB I10 60

I[TPOTPAMME




9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
°
Jlj;n Tema ypoka Bcero Kontpoapirie  Ipaxruteckue i[:;:eﬂnﬂ :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenr
| Onpenenenre BeKTOopoB. PU3nUecKuil 1 | bubnuoreka [JOK
FEOMETPUUYECKUIN CMBICI BEKTOPOB https://m.edsoo.ru/8a144960
) Ciio)eHne ¥ BBIYMTaHUE BEKTOPOB, | bubnuoreka [IOK
YMHOJKEHHE BEKTOpa Ha YHCII0 https://m.edsoo.ru/8al44a8c
3 CrnokeHue ¥ BRIUUTAHUE BEKTOPOB, | bubmmoreka [JOK
YMHOXXEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
4 Cno)xeHue ¥ BBIYUTAHHUE BEKTOPOB, |
YMHOKE€HHE BEKTOPA Ha YHUCIIO
5 Paznoxxenue BexkTopa 1o 1sym |
HEKOJUIMHEAPHBIM BEKTOPAM
bubnuoreka [IOK
6 Koopaunater sexropa ! https://m.edSO(]fru/Sa144fbe
7 CkansipHO€E IPOU3BEIEHUE BEKTOPOB, €TO | bubmmnoreka HOK
MPUMEHEHHE JJI1 HaXOKICHUS UIMH U YIIJIOB https://m.edsoo.ru/8al14539c¢
g CkansipHO€ TPOU3BEIEHNE BEKTOPOB, €TO 1 bubmmnoreka HOK
MPUMEHEHHE JJI1 HAXOXKIECHUS UIUH U YIIIOB https://m.edsoo.ru/8a14550e
9 Pemenue 3amayu ¢ mOMOIIBI0 BEKTOPOB 1 bubnnorexa [IOK
https://m.edsoo.ru/8al44c3a
10 Pemenue 3agad ¢ moMOIIbIO BEKTOPOB 1 bubnmorexa LOK
https://m.edsoo.ru/8a1458c4
1 [IpumeneHne BEKTOPOB ISl pEICHUS 3a/1a4 1
(076370431
12 Kontponbnas padota mo teme "Bektopsr” 1 1 ngj;if:;;gg}; 145608
13 JlekapTOBBI KOOPIMHATHI TOUEK Ha 1




IIJIOCKOCTH

14 YpaBHeHue npsmoit bubmmorexa [IOK
https://m.edsoo.ru/8al145c48
15 VYpaBHeHHe NpsMOi
16 VYpaBHEHHE OKPYKHOCTU bubmmorexa LIOK
https://m.edsoo.ru/8a14635a
17 Koopaunars! Touek nepeceyeHus bubnuoreka [JOK
OKPYKHOCTH U IIPSIMOU https://m.edsoo.ru/8a146620
13 Meroa koopAMHAT NpU PELICHUN
F€OMETPUYECKHX 3a/1a4, IPAKTUYECKUX 3a]1a4
19 Meroa KOOpAMHAT NPH PELICHUN
F€OMETPUYECKHX 3a/1a4, IPAKTUYECKUX 3a]1a4
20 Ypok 00001IeHNS U CUCTeMAaTU3aINH 3HAHUN
o1 KonTponbnas pabota no teme "JlekapToBbl bubmmoreka [JOK
KOOPJMHATHI Ha TJIOCKOCTH" https://m.edsoo.ru/8al146e0e
2 OrnpesenieHne TPUTOHOMETPUIECKUX bubmuoreka [IOK
¢ynkuit yrinos ot 0° 1o 180° https://m.edsoo.ru/8a1424bc
23 ®opMyIIbl IPUBEACHUSA
bubnnorexa [JOK
24 Teopema kocunycos https://m.edsogru/Sa143360
25 Teopema KOCHHYCOB
bu6muoreka [JOK
26 Teopena kocmirycon https://m.edsogru/8a142dSe
bu6muoreka [JOK
27 Teopena cuirycon https://m.edsogru/8a14268a
28 Teopema cunycoB
29 Teopema cuHycoB
30 Haxoxnenue niivH CTOPOH M BEJIMYHH YIJIOB bu6muoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8a1430b0
31 Pemenue TpeyroiabHIUKOB bubnmorexa LOK

https://m.edsoo.ru/8al42ac0




but6mmoreka [IOK

32 Petutertie Tpeyronpiikon https://m.edsoo.ru/8a142ac0
33 Pemenue TpeyroiabHIUKOB bubmmorexa [JOK
https://m.edsoo.ru/8a142ac0
34 Pemenue TpeyroiabHIUKOB bubmmorexa [IOK
https://m.edsoo.ru/8a142ac0
35 [IpakTHyecKoe NPUMEHEHUE TEOPEM CUHYCOB bubnmnoreka HOK
A KOCUHYCOB https://m.edsoo.ru/8al142c3c
36 Ypok 000011IeHHS ¥ CHCTEeMaTH3alluy 3HAHU I
37 KonTponbhas padora no teme "Pemienue Bbu6mmotreka [JOK
TPEyroJbHUKOB" https://m.edsoo.ru/8a14392a
bubmmoreka [JOK
38 [TonsiTrie 0 mpeoOpa3zoBaHUM TOAOOHS https://m.edsofru/8a143ab0
39 COOTBETCTBEHHBIE DJIEMEHTHI ITOA00HBIX bubmuoreka [IOK
¢buryp https://m.edsoo.ru/8al43de4
40 CoOTBETCTBEHHBIE AJIEMEHTHI MTOJJOOHBIX
duryp
Teopema o mpou3BeEHNUN OTPE3KOB XOP/I,
41 TeolfeMa 0 H§OH3BC,HHCHHH 0T}21)363K0B . bbmmorexa [TOK
. https://m.edsoo.ru/8a14406e
CEKYIINX, TEOpeMa O KBaJpaTe KacaTeJIbHOU
Teopema o mpou3BeASHUN OTPE3KOB XOP/I,
42 Teolf)eMa 0 HI?OI/ISB@JJIIGHI/H/I OTIE)CSKOB . bubmorexa [IOK
. https://m.edsoo.ru/8al441a4
CEKYIINX, TeOpeMa O KBaJpaTe KacaTeIbHOU
Teopema 0 mpoU3BEAECHNUN OTPE3KOB XO
43 Teo;)eMa 0 H;)OI/ISBe;IIeHI/II/I 0T§e31<013 o bubmorexa HOK
. https://m.edsoo.ru/8al442da
CEKYIINX, TeOpeMa O KBaJIpaTe KacaTeIbHON
m IIpumeHeHne TEOpEM B pELIEHUH bubmuorexa [IOK
T€OMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a143f06
45 [IpumeneHne TeopeM B peLIEHUU bu6muoreka [IOK
reoOMEeTpUYECKUX 3a1a4 https://m.edsoo.ru/8al443fc
46 Ypok 00001IeHHs ¥ CHCTeMaTH3alluy 3HAHU I but6mmoreka [IOK




https://m.edsoo.ru/8a144578

KonTponbhas pabota no teme

47 "[IpeobpazoBanue moH00USI. 1'\'/[eTpI/I‘IeCKI/IC ngg;lglf;;gﬁgal 44728
COOTHOIICHUS B OKPY>KHOCTHU
43 [IpaBusBbHBIE MHOTOYTOJIBHUKH, BBIYUCIICHHUE bubmmoreka [JOK
HUX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmmoreka [JOK
49 Hueno . Jlnnia OkpyKHOCTH https://m.edsofru/8a147208
50 Uucno n. [nrHa OKpy)KHOCTH ngs?;;?ee;;frou/léalﬂlk
51 JlnvHa 1yru OKpy»KHOCTH
bubmmoreka [JOK
32 Panuartnas mepa yria https://m.edsofru/8a14714c
53 [Inomane Kkpyra, ceKTopa, CerMeHTa buGnuorexa [IOK
https://m.edsoo.ru/8a147426
54 [Inomans kpyra, ceKTOopa, CErMEHTa bubamorexa LOK
https://m.edsoo.ru/8a147750
55 [Inomane kpyra, ceKTopa, cCerMmeHTa bubmmorexa LIOK
https://m.edsoo.ru/8al147750
56 ITonsaTHE O ABMIKEHUH INIOCKOCTH bubnuorexa [IOK
https://m.edsoo.ru/8al147c82
57 [TapannensHBIN IEPEHOC, TOBOPOT bubmmorexa [IOK
https://m.edsoo.ru/8al47f16
58 [TapannensHBIN IEPEHOC, TOBOPOT bubmmorexa [IOK
https://m.edsoo.ru/8a147f16
59 [TapannensHbII IEPEHOC, TOBOPOT
60 [TapajutenpHBIN IEPEHOC, TOBOPOT
61 Ypok 00001IeHHS ¥ CHCTeMaTH3alluN 3HAHU I ngﬁ;;f;;gﬁgal 480e2
KontponbHas paboTa mo temam
62 "[IpaBunbHBIE MHOTOYTOJILHUKH.

OxkpyxHOCTb. [IBUKEHUS ITOCKOCTH"




[ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL
63 3HaHuU. MI3MepeHne reoMeTpru4ecKux
BeJIMYUH. TpeyroabHuKU

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS

64 3HaHui. [lapaiensHubie u
MEPICHIUKYIIAPHbIC IPSIMbIE

but6mmoreka [IOK
https://m.edsoo.ru/8a148524

bubnunoreka LIOK
https://m.edsoo.ru/8a148650

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
65 3HaHUU. OKPYKHOCTb U KPYT.
I'eoMeTpHuyecKre IOCTPOCHHUS. YTJIbI B

OKPY’KHOCTHU

[ToBTOpeHME, 00001IeHNE, CHCTEMAaTH3 AU
66 3HaHWi. BiMcaHHbIe U OIMMCAHHBIE
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJibTara
6 I'eomerpus
Pacnio3naBaTh M3y4eHHbIE T€OMETpUYEeCKHe (DUTYPBI, ONpPEaeNsiTh MX
B3aMMHOE pACIIOJIOKEHHE, H300pakaTb TeoMeTpuueckue (Urypsl,
6.1 BBIIIOJIHATh YEPTEKHU IO YCIOBUIO 3ahauu. M3MepsaTh JMHEHHbIE U
YIJI0BbIE BEJIMYMHBI. Pemare 3a1auu Ha BHIYHUCIICHHUE JJTUH OTPE3KOB U
BEJIMYMH YTIJIOB
Jenate rpyOyI0 OLEHKY JIMHEHHBIX M YTJIOBBIX BEIUYHH MPEAMETOB B
6.2 peambHON JKU3HH, pa3MEpOB MNPUPOIHBIX OO0BEKTOB. Paznmuarh
pa3Mepsl AITHX 00BEKTOB MO MOPSAIKY BETUUHHBI
6.3 CTpouTh 4epTexu K reOMETPUUECKUM 3aa4am
[Tonb30BaTbes MpU3HAKAMU PABEHCTBA TPEYTOJBLHUKOB, UCIOIB30BATh
6.4 MIPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTrOJIbHUKOB IPU PELLICHUN
3aa4
65 [IpoBoguTh  JOTMYECKME  PACCYKIEHUS  C  HUCIOJIb30BAHUEM
' reOMETPUUECKUX TEOPEM
[Tonb3oBatbes IpU3HaKaMu paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYTOJIbHUKOB, CBOMCTBOM MEIMaHbl, MPOBEAEHHON K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1a4
OnpenensaTs napauleIbHOCTh NPSAMBIX C IOMOIIBIO YIVIOB, KOTOPBIE
67 oOpasyer ¢ HUMHU cekymias. OnpenensTe napaieIbHOCTh MPSIMBIX C
' IIOMOIIBI0 PABEHCTBA PACCTOSIHUI OT TOYEK OJHOM IPSIMOM O TOYEK
JIPYrou MpsMon
6.8 Pematsb 3a1aun Ha kiieTyaroil Oymare
[IpoBOANTH BBHIYMCIEHUS M HAXOJUTh YHUCIOBbIE U OYKBEHHbIE
6.9 3HAUEHUs YIJOB B TE€OMETPUYECKHMX 3a/JadaX C HCIOJIb30BAaHUEM

CyMMBI YIJIOB TPEYTrOJIBHUKOB M MHOI'OYTOJBHUKOB, CBOMCTB YIJIOB,

O6p3.30BaHHLIX npu TMEepeCCYCHHUU [BYX IMApaJUICIIBHBIX MPAMBIX




CeKyllel. PemaTe npakTuyeckue 3a1auu Ha HaXOK/ICHHUE YIII0B

BHaI[GTb IIOHATHUCM TCOMETPHUICCKOIO MECTa TOYCK. YMeTh

6.10 onpeAensiTh OUCCEeKTPUCY YIJla M CEPEeIUHHBIA MEePIEeHIUKYISAp K
OTpE3KY KaK FT€OMETPUYECKHE MECTA TOUEK
@opMynHpOBaTh OMNPEIEICHUSI OKPY)KHOCTHU U Kpyra, XOpAbl H
6.11 JIMaMeTpa OKPYKHOCTH, TIOJIb30BaThCS MX CBOHMCTBaAaMHU. YMETh
MIPUMEHATH 3T CBOMCTBA MPU PEILICHUU 3a/1a4
Bilagers NOHATHEM ONKMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH,
yMmeTb HaxoauTh e€ meHtp. [lomb3oBarbest (akTamMu O TOM, 4YTO
6.12 OMCCEKTPUCHI YTTIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJHON TOUYKE, U O
TOM, YTO CEpeIWHHBbIC MEePIEHIANKYISIPHl K CTOPOHAM TPEYrOoJbHHKA
MEPECEKAIOTCA B OJTHOWM TOUKE
Bnagerp mnoHsATHEM KacaTeabHOW K OKPYXHOCTH, IOJIb30BaThCS
6.13 TEOPEMOW O TMEPHNEeHIUKYISIPHOCTH KacaTeJIbHOM W paauyca,
MPOBEIEHHOTO K TOUKE KACaHHs
614 [Tonb3oBaTbcss MPOCTEHIIMMU T€OMETPUUYECKUMHU HEpPAaBEHCTBAMH,
' MMOHUMATD UX TIPAKTUYECKUNA CMBICIT
615 [IpoBOANTH OCHOBHBIE TI'€OMETPUUECKHUE IIOCTPOEHHSI C IIOMOIIbIO
' LUUPKYJIS U JIMHEHKH
8 KIIACC
Kon .
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA
pe3yJabTara
6 I'eomerpus
61 Pacrio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIHHUKOB, UX JJIEMEHTHI,
' MOJIb30BaThCA UX CBOMCTBAMHU IPHU PEIICHUH T€OMETPUUECKHUX 3a1a4
62 [IpuMeHATh CBOICTBA TOYKM MEPECEUCHMs] MEANaH TpPEeyroJbHUKA
' (TIeHTpa Macc) B pelieHU  3a1a4
Brnagers noHsTHEM cpeaHENH JHMHMM TPEYroJibHUKAa W Tpameuuu,
63 MPUMEHATh WX CBOWCTBA TPH PEHICHUH TEeOMETPHUUECKUX 3ajad.

[Tonp3oBarbcs Teopemoit dasieca U TEOPEMOK O MPONOPLHUOHATBHBIX

OTpE3Kax, MPUMCEHATE UX IJIA PCIICHUSA IPAKTUYCCKUX 3aJa4




6.4

6.5

[IpumeHsTh NpU3HAKK 1MOAOOMS  TPEYroJbHUKOB B  PEUICHUU

TCOMETPHUYCCKUX 3aaa4d

[Tonb3oBatbes Teopemoit [Iudaropa g pemieHns reoMeTpUUEcKUx 1
npakTuueckux 3anad. CTpoUTh MAaTeMAaTHUYECKyld MOJElIb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JIeNIaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHEC TJIMHBI

6.6

Bnagers moHsATHAMU CHHYCa, KOCHMHYCAa M TaHI'CHCAa OCTpPOTO YyrIJja
IpsAMOYI'OJIBHOTO TPEYIrOJIbHHKA. Ilonp30BaThCs 3THUMH TOHATHSIMU

IJId pCIICHUS IMPAKTUYCCKUX 3aaa4d

6.7

6.8

6.9

Bbruucnare (pa3nuyHbIME - crioco0amMu) IUIOINAAb TPEYrojJbHHKA U
IUIOINAZ MHOTOYTOJIBHBIX (uryp (monb3ysck, rae HeoOX0IuMo,
KaJbKyIITOpoM). IIpUMEHATh MONy4eHHbIE YMEHUS B IPAKTHUECKHUX

3aJadax

Bitagers NOHATHAMM BOIMCAaHHOTO M LIECHTPAJIBHOIO yIja, UCIOJIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIJax MEXKAY XOpJIamMH (CEeKyLIUMH) U
yrie MeXAy KacaTeJIbHOW M XOpPJOM NIpPU PELICHUH T'€OMETPUYECKUX

3a1a4

Bnagets mnoHsTHEM ONMCAHHOTO ‘IeTHpéXYFOJ’IBHI/IKa, IIPUMCHATDb

CBOMCTBA OIIMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4

6.10

[IpuMeHATH 1ONy4YeHHBIE 3HAHUSA HAa IPAKTHKE —  CTPOUTH
MaTeMaTHYeCKUEe MOJCIH I 3a1ad PEaJbHOU JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOILIME BBIYUCIEHHUS C TPUMEHEHHEM Toao0us U

TPUTOHOMCTPUHU (HOJ'IBSy}ICB, rac HCO6XOI[I/IMO, KaJIBKy.]'ISITOpOM)

9 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

6.1

I'eomerpus

3HaTh TPUTOHOMETpUYECKHE (PYHKIIMU OCTPHIX YIJIOB, HAXOJUTh C MX
IIOMOIIBID PA3JIUYHBIE JJIEMEHTHI MPSMOYTOJIBHOTO TPEYrOJbHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYrojabHUKOBY»). Haxomute  (c

IIOMOIIBIO KaJ'IBKy.HSITOpa) JJIMHBI U YTJIbI JJIA HETAO0IMYHBIX 3HAYECHUH




6.2

6.3

6.4

6.5

6.6

6.7

6.8

ITons3oBarbcs bopmynamu IIPUBEICHUS 51 OCHOBHBIM
TPUTOHOMETPUUYECKUM TOKIECTBOM JUIsl HAXOXKIEHUS COOTHOLIECHUH

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUYHMHAMHA

Hcnonb30BaTh TeOpeMbl CHHYCOB M KOCHHYCOB JISi HaXOXKICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYroOJbHUKA («PEIIEHUE TPEYrOoJbHUKOBY),

MNPUMCHATH UX IMPU PCIHICHUH TCOMECTPHUICCKUX 3ada1

Bnagers mnonstusmMu npeoOpazoBaHUS MOAOOMUS, COOTBETCTBEHHBIX
3JeMEHTOB MoA00HBIX ¢uryp. Ilomp3oBaThcsi cBoiicTBaMU MOAO0US
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JJIWHBI U HAXOJIUThH YIJIBl Y
nono6ubIX Quryp. IlpuMeHsATh CBOICTBA MOAOOMS B TPAKTHUECKUX
3ajayax. YMeTb MPUBOJUTH MPUMEPHI MOAOOHBIX (Quryp B

OKpYyKaromeM MHUpe

ITonp3oBathes TCOpEMaMH O IIPOU3BCACHHUHU OTPC3KOB XOopAa, O

MMPOU3BCACHUN OTPC3KOB CCKYIIUX, O KBaApaTe KacaTeJbHOM

ITons30BaThCA BCKTOpaMHu, IIOHUMAThb HUX FGOMeTpI/IIIGCKI/Iﬁ n
(I)I/I3I/I‘IGCKI/II7I CMBICJI, IIPUMCHAThL UX B PCHICHHUHN TI'COMCTPHUUYCCKUX H
(I)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMCHHTL CKaJIPpHOC IMPOU3BCACHHUC BCKTOPOB

IJI HAXOKACHWA NJIMH U YIJIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHSATEL €ro B

PEIICHUH T'COMCTPUYCCKUX U IPAKTHYCCKUX 3a1av

Biagers NOHATUSMHM  NPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPYKHOCTH, JUIMHBI JYI'M OKPYKHOCTM WM DPaJMaHHOW MeEphl YIUIA,
YMEThb BBIYMCIIATH IUIOIIAJb Kpyra W ero 4acred. IIpumeHsars

MOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3aJavdaXx

6.9

HaxomuThs ocu Wiy EHTpbl CUMMETPHUH (QUTYDP, TPUMEHSATh JIBUXKEHUS

IJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

[IpumeHsaTh TNONyYyeHHBIE 3HAHUS HA MpPaKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU JUIs 3ajlad peajbHOW >KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIIME BBIYUCICHHS C TPUMEHEHHEM NOJ00MS U
TPUTOHOMETPUYECKHX (QYHKUUH (TOJIB3YsICh, TI/I€ HEOOXOIUMO,

KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 I'eomerpus
Hauansneie nonstus reomerpun. Touka, npsmas, OTpe30K, Jyd. Yrou. Buasl
6.1 yriioB. BeprukanbHbie W cMexHbIE yIUbl. buccekrpuca yria. Jlomanas,
MHOTOYyrojpHUK. [TapamienbHoCTh U NEPIEHIUKYIIPHOCTD IPSIMBIX
62 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.
' [Ipumepsl cHMMETPHUM B OKPYXKaIOLIEM MUPE
6.3 OcCHOBHBIE IIOCTPOCHMSI C IIOMOIIBIO LUPKYJIS WU JIMHEHKU. TpeyrosibHUK.
' BricoTa, Mmennana, OMcceKTprca, X CBOWCTBA
6.4 PaBHOOepeHHBIE W pPaBHOCTOPOHHUI  TpeyroibHUKU. HepaBeHcTBO
' TPEYroJbHUKA
6.5 CpoiicTBa ¥ TMpHU3HAKM paBHOOEIPEHHOro TpeyrojabHUKa. [Ipu3HaKu
' paBEHCTBA TPEYTOJbHUKOB
6.6 CBolicTBa ¥ NPU3HAKU MapaJUIENbHbIX NPAMbIX. CyMMa yIJIOB TPEYTrOJIbHUKA.
' BHemrnue yriel TpeyrojibHUKa
[IpssmoyronbHblil  TpeyroapHUK. CBOMCTBO MeIuaHbl MPSIMOYTOJbHOTO
6.7 TPEYrOJbHUKA, IPOBEAEHHOW K runoreHyse. [lpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTOJIbHBIN TPEYrOJIbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEpPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopemMa o OonbineM yrjie © OOJbIIe CTOpPOHE
TpeyroibHUKa. [lepnenauKynsap u HakJIOHHAs
69 I'eomeTpruueckoe mecto Touek. buccekTpuca yrma W CepeAMHHBIN
' MEPIEeHIUKYIIAP K OTPE3KY KaK FT€OMETPHYECKHE MECTa TOUEK
OKkpyXHOCTB W Kpyr, XOpJa MW JWaMeTp, HX CBoWcTBa. B3ammHoe
6.10 pacrlojoKEeHUE OKpY)KHOCTH U 1npsmor. KacarenbHas u cekymias K

OKPY>KHOCTH

6.11

Opr}KHOCTB, BIIMCAHHAsA B YTOJL. Bnucannas u omnmcanHas OKPY’KHOCTH

TPEYroJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

6 I'eomerpus

6.1 YeteipéxyronpHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsmoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKHU U CBOICTBA

63 Tpaneuus, paBHOOOKast Tpanenus, e€ cBoicTBa U npu3Haku. [IpsmMoyroiapHas
' Tpaneuus

64 Merton yaBoenusi menuansl. LlenTpanbHas cummerpus. Teopema PDaneca u
' TE€opeMa O IPONOPLUOHAIIBHBIX OTPE3Kax

6.5 Cpennue TMHUM TpeYrojbHUKA U Tpanenuu. LlenTp macc TpeyronbHuKa

6.6 [MomobOue TpeyronpHUKOB, Kod(hdumuent momodus. [IpusHaku mnOHOOHS
' TPEeYroiabHUKOB. [I[puMeHeHre mogo0us Mpy pelIeHUH MPAKTUIECKUX 331a4

6.7 @opmynbl AN IUIOMIAAU TPEYrolbHUKA, MapajjienorpamMmma, pomba W
' Tpaneuuu

63 CpoiicTBa mmomaneit reomerpuueckux ¢uryp. OTHOIIeHHE TUIOIIaaei
' moTI00HBIX GUTyp

69 Brruucnenue miomanei TpeyroJlbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIET4AaTOU
' Oymare

6.10 Teopema IIudaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHuu
' MPaKTUYECKUX 3aja4

CuHyC, KOCHHYC, TaHI€HC OCTpPOr0 yIja MNPSMOYTOJbHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. |pUTOHOMETPUYECKUE
¢yskuu yrios B 30°, 45° u 60°

6.12 BrnucanHble M IEHTpalbHbBIE YIJIBI, Yrojl MeEXAy KacaTeJbHOM U XOpAoH.
' VYTIIbl MEXAY XOPAaMHU U CEKYIIUMU

6.13 BrnncanHble ¥ onMCaHHbIE YETHIPEXYTONbHUKU

6.14 B3anmHOe pacnonoxkeHue IByX OKpyxHocTed. KacaHnme OKpyKHOCTEH.

OOmre kacaTenbHbIE K IBYM OKPYKHOCTSIM




9 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yriaoB oT 0 g0 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
' TOKeCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronbHUKOB. TeopeMa KOCHHYCOB M TeopeMa CUHYCOB. PeleHue
6.2 IIPAaKTUYECKUX 3aJa4 C MCIIOJb30BAaHMEM TEOPEMbl KOCHHYCOB M TEOPEMbI
CHUHYCOB
6.3 [IpeobpazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o npousBeeHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEeKYIIMX, TeOpeMa O KBaJipaTe KacaTeabHON
Bexktop, miuHa  (MOAynb) — BEKTOpa,  COHAlpaBICHHbIE  BEKTODBI,
65 IIPOTHBOIOJIOKHO HANpPABJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalluy HaJ BeKTOopamu. PaznokeHue BeKTopa 1o JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKalsipHOE NMPOU3BE/IEHHE BEKTOPOB, IPUMEHEHUE IS
' HaXO0XJACHUS JUIMH U YIJIOB
JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATax, IEPECEUCHNE OKPY)KHOCTEN U MPSAMBIX. METOoA KOOpAUHAT U €ro
MIPUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlinHa okpyxHOoCTH. ['pagycHas u paguaHHast Mepa yriia, BBIUMCICHHUE JUIUH AyT
' OKPYKHOCTEMN
6.10 [Tnomane kpyra, ceKkTopa, CerMeHTa
6.11 JIBUKeHMsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUHM (Guryp (3J1eMeHTapHbIe

npencrasnenus). [Tapamiensusiit nepenoc. [ToBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepalMy HaJ MHOXECTBAMU;, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh UX MPU PELICHUH
3aJ1a4; YMEHHUE UCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, NIPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUAMM: OIPEACICHHUE, aKCHOMa, TEOpPEMA,
J0Ka3aTeNIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJINUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATYpPaJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIb YHUCIAa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YUCIAaMHU, CpaBHUBaTb U
YHOOPSIIOYMBATh YWCA, TMPEACTABISATH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JENaTh MNPUKUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYeCKUIl KBaJpaTHBII KOpeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHU
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPAacuy€Thl MO (Qopmylam,
npeoOpa3oBaHus IENbIX, JAPOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMHM, Pa3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHHWEM (OpMyYJ pa3HOCTH KBaJApaToB U

KBaZpaTa CyMMBI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEHHBIX YpaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHN 33134 U3 IPYruxX MpeaMeTOB
U TMPAKTUYECKUX 3a7a4; YMEHUE HCIIOJIb30BaTh KOOPAMHATHYIO
MNpSMYI0O ¥ KOOPJMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl pelIeHuit

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, rpaduk QYHKIMU, HYIN
byHKIIH, IPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE ¥ HAaUMEHbBIIEE 3HAYCHHS
byHKIHMH; yMeHHe OIIEpUPOBATH HOHATHSAMHU: npsimast
MPONOPIMOHAIBHOCTh, JTHHEWHAs (YHKIUS, KBaJApaTuyHas (HyHKIIHS,
oOpaTHasi TPOMOPIHMOHANIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEICTICHIS
CBOMCTB IPOIIECCOB M 3aBUCHMOCTEH, ISl PEIICHHs 3aJad U3 JPYTUX
y4eOHBIX TIPEJAMETOB W pEAJbHOW JKM3HM;, YMEHHE BBIPAXXaTh

(1)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUPOBAThH HOHATHAMMU: [0CJIe10BATENbHOCTb,
apudmernueckass M TE€OMETpUYEcCKass  IMPOTPecCUr;  yMEHHUe
UCIOJIb30BaTh CBOICTBA MOCJIEAOBAaTENLHOCTEH, (OPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIe 3a1a4 U3 JPYTUX

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBWXKEHHE, PadoTy, IIEHy TOBAapOB M CTOMMOCTh
TOKYIIOK W yCITyT, HAJIOTH, 33J1a4i U3 00JIaCTH YIPABJICHUS] IUYHBIMHU U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUsA, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHUIO  3aJ/1ayH,
WCCIIEeIOBATh MOJIYUEHHOE PElIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

MMOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJbHBI TPEYroibHUK,

MEaHaHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYr'OJIbHUKA, I-ICTIJIpéX}/TO.]'H:HI/IK,




napajienorpaMM, pomMO, TPSAMOYTOJbHUK, KBaJpaT, Tpalelus;
OKPY>KHOCTb, KpYTI', KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJauyd, B TOM YHCIIE U3 MOBCEIHEBHOMN
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (uUryp u pakroB
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YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; IMAPALUIEIbHOCTh M NEPHEHAUKYISAPHOCTh MPSIMBIX,
yrojl MEXAY HpsIMbIMH, MEPHEHIUKYJAp, HAKIOHHAsA, IPOEKLUs,
nonobue ¢puryp, NoJoOHbBIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM W NPAMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieaIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaoIlleM MUpe
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YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPacCTOSHUE, Yroj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OpMyabl TNepuMeTpa U IIIOLIaIU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO IApaUICIENUIe1a; YMEHUE INPUMEHATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJVIOB TPEYTOJBbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, TTONAAeH
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YMenue wuzo0paxarb IUIOCKHE (UIypsl W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOIIbIO YepTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY MWJIU

CHUMBOJIbHOMY OIIMCAHUTO
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VYMmenue OICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucremMa
KOOPAUHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATHL BCKTOPbBI U KOOPAWHATHI JISI MPCACTABIICHUS
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
quarpaMMbl,  TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HANMMEHbIIEEe 3HAYCHHS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE  U3BJIEKaTh, HMHTEPIOPETUPOBATH M  MPeoOpa3OBHIBATH
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uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIaXx M Ha JgUarpaMmax,
OTPa)KAIOILYK0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb HW3MEHYMBBIE BEIUYMHBI B

OKpY’KaroIllleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHBII
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYaWHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITUSIMU; YMEHHUE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa M C HCIOJIb30BAaHHEM
MpaBWjia YMHOXKEHHUS; YMEHHUE OIICHMBAThb BEPOATHOCTH peabHBIX
COOBITUH M SIBICHWUH, NMOHUMATh POJIb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHI B OKpYXAlOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBLIX ABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON AJIs pPeUIeHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTEMAaTHUKHU B
HCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIPUMEPhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




HNEPEYEHDb 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucina v BBIYUCICHUS

1.1 HarypanbHble u nienble yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEell

- OOBIKHOBEHHbIE M JIECATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHBIE
' MEPHOINIECKHIE TPOOH

13 Panmonaneupie  uncia. ApudMeTuyeckue omnepanuu ¢ paldoOHAIbHBIMU
' quciIaMu

14 JeiictButenpupie yncna. ApupMETHYECKHE OINepaluu ¢ JeHCTBUTEIbHBIMU
' YUCIAMHU

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHUS, NPUKHAKA M OILIEHKa
' pe3ynbTaTa BEIUACICHUN
2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpaKeHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenb ¢ nenbiM mnokaszatesneM. CTENEHb C pPALMOHAIBHBIM IOKA3aTEJIEM.
. CBolicTBa CTENEHU

2.3 MHorouseHsl

2.4 Anrebpanueckast 1poOb

) s Apudmernueckuit KOpPEHb HaTypaJlbHOU CTEIICHH. HevictBus c
' apu(pMeTUYECKUMU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHHUSI U HEPABEHCTBA

i1 Llensie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. ypaBHEHUU

1s Llensle u nApoOHO-panoOHabHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekCTOBBIX 3a11a4
4 YucnoBbIe TOCIEA0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENLHOCTEH

4.2 Apudmernueckass U reomerpuyeckas mnporpeccund. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIU
OyHKIUsA, cnocoObl  3amanus  GyHkiuu. ['paduk  pyakmuu.  OO6nacTh
OIpesieNIeHnsl U MHOKeCTBO 3HaueHul ¢pyHkuuu. Hynu gynkuuu. IIpomexyrku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBl (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IIPOMEXKYTKE
6 Koopaunatsl Ha IPSIMOM U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHoOroyroiabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsb! Ha mIOCKOCTH
8 BeposiTHOCTB U cTaTucTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 143507986500560089701835989304833372774460075032
Bnageney Xuakosa Okcada BopucosHa

Oeictevrened C 31.03.2025 no 31.03.2026



http://www.tcpdf.org

		2025-12-10T12:43:29+0500




