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HOACHUTEJIBHAA 3AIINCKA

I'eomeTpust Kak OOUH M3 OCHOBHBIX pa3/eioOB IIKOJIBHOM MAaTE€MaTHKH, UMEIOIIMNA CBOEH
[EeNbI0 00ECIeYnTh H3YYeHHE CBOWCTB M pa3MepoB (UTYp, WX OTHOUICHWHA W B3aUMHOE
pacroJio’)KeHUE, ONUPACTCSl Ha JIOTMYECKYH0, JOKa3aTeNbHYH JUHHUIO. LleHHOCTh u3yueHus
Ir€OMETPHUH Ha YPOBHE OCHOBHOI'O 00IIEr0o 00pa30BaHUs 3aKJIFOUAETCS B TOM, YTO OOy4aromuiics
YUUTCS HPOBOAMTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYCHMUS,
JIOKa3bIBaTh WMCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, TPOBOJUTH
paccyXJIeHHs «OT IPOTHBHOT0», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHBIC
YTBEPIKJICHHSL.

Bropoii 11enpi0 U3ydyeHus reOMETpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
peleHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
KU3HU. OOydaroluics OOJDKEH HAyYUTbCS OIPENENIUTh TNeOMETPHUYECKYI0 (Urypy, OmucaTh
CIIOBAaMHU JaHHBIA 4YEpPTEX WM PUCYHOK, HAMTHU IJIOLIaJb 3€MENIbHOTO Y4acTKa, paccuuTaTh
HEOOXOIMMYIO JIJTMHY OINTOBOJIOKOHHOTO Kalens wim TpeOyemble pa3Mepbl rapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAas, BHIYMCIUTENIbHASA JIMHUS B U3y4YEHUU T€OMETPUU.
[Ipn pemeHnn 3agad  OPAKTHUECKOTO — XapakTepa OOydalolIuiCsS  y4UTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIA PEATbHBIX JKU3HCHHBIX CHUTYAllHid, IPOBOJUTH BBIYHCICHHUS U
OIICHMBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJbTaTa.

KpaitHe BaxHO MOJUEPKUBATH CBS3U TEOMETPUU C JPYTUMHU YUEOHBIMH IPEAMETAMH,
MOTHBUPOBAaTh  HCIOJB30BATh  OMpENEICHUS T€OMETpPUYECKUX (GUIYp U IOHSTHIA,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hanboliee
SPKO BUIHBI B TeMaX «Bekropb», « TpuroHomeTpuyeckue COOTHOIIEHU», «MeToI KOOpauHaT»
u «Teopema [Tudaropar.

VYueonnlii kypc «['eomeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIC Pa3leibl COJEPIKaHUS:
«['eomerpuueckue ¢urypsl M UX CBOicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBBl ~ KOOpAWMHATHl Ha  IJIOCKOCTH», «BekTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust mo00Us».

Ha usydenue yuebnoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 4acoB
(2 gaca B Henenm0), B 8 kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Hauvanenabie monsrus reomerpuu. Touka, mpsiMas, OTpe30K, Jiyd. Yroda. Buasl yrios.
Beprukanbaele UM cMexHbIE yriabl. buccekrpuca yrima.  Jlomanas, MHOTOYrOJIbHHK.
[TapamienpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPY’KAIOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHUS C IOMOIIbIO LUPKYJIs M JuHeHku. TpeyronbHuk. BricoTa,
MeJraHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W MNpU3HAKM paBHOOEAPEHHOro TpeyrojbHuKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajieNbHbIX NpsiMbIX. CymMMa YIiioB TpeyrojpHuKa. BHemiHue
YIJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIl TpeyroJbHUK. CBOMCTBO MEIMaHBl IPSAMOYIOJBHOIO TpPEYrOJIbHUKA,
MpOBEACHHON K TrunoTeHy3e. IIpu3Haku paBeHCTBa MNPSAMOYrOJIBHBIX TPEYrOJbHUKOB.
[IpssMOYTOIBHBIN TPEYTONBHUK € YIiIoM B 30°.

HepaBeHcTBa B reoMeTpum: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JJOMAHOM,
TeopeMa o OoJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp u HakJIOHHAs..

I'eomeTrpuueckoe mecto Touek. buccekTpuca yria ¥ CEpeIMHHBIA NEPHNEHIUKYIAp K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOUEK.

OKpyXHOCTb M Kpyr, XOpJa W JuaMeTp, UX CBOWCTBa. B3auMHOe pacmoJiokeHue
OKpPY)KHOCTH U mpsMmoil. KacarenbHasi U cekyiias K OKpyKHOCTH. OKpy>XKHOCTb, BIMCAHHAs B
yroz. BnvcanHas u onrcaHHas OKPYKHOCTH TPEYTrOJIbHUKA.

8 KVIACC

Yerbipéxyronpuuku. [lapamienorpamm, ero mnpu3Hakd W CBOMcTBAa. YacTHbIe Ciydau
napajyuieorpaMmoB (MpsSMOYTOJIbHUK, POMO, KBaJapar), UX NpHU3HAKU U CBOMCTBa. Tpamenwus,
paBHOOOKas Tpameuus, e€ cBOWCTBa U npu3Haku. [IpsMoyronbpHas Tpanenus.

Meton ynBoenuss menuanbl. Llentpanbnas cummerpus. Teopema daneca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyrojibHUKA.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku nogoOus TpeyroJbHUKOB.
[Ipumenenue mogoOUs P PELICHUH MTPAKTHUECKUX 3a1a4.

CpoiicTBa muomaael reomerpuueckux Quryp. @opmyssl s MUIOMAAA TPEYroJbHUKA,
napasesnorpaMma, pom0a u tpanenuu. OTHOIIEHHE TUI0IIa e NoJ0OHBIX QuUryp.

Brruucnenue miomiaieit TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa nmpu pemeHur NPaKTUYECKHX
3ajay.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO Yrja MpsSMOYTOJIbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrincanHble ¥ LIEHTpalbHBIE YIJIbI, YTOJ MEXIY KacaTelbHOW M XOpJOW. YT MEXIy
XOpJlaMM UM CeKyIIMMH. BrucanHple W oONHMCaHHBIE YeTHIPEXYroJbHUKU. B3anmHoe



pacmoJio’)keHue JIBYX OKpyxkHocTel. Kacanme okpyxHoctei. OOmme KacaTelbHBIE K JBYM
OKPYXHOCTSIM.
9 KJIACC

Cunyc, xocunyc, TaHrenc yriaoB or 0 go 180°. OcCHOBHOE TPUrOHOMETPHUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcoB. Pemienue
MIPaKTUYECKUX 33a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noaoo6us. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o nmpousBeieHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB CEKYLIUX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bektop, anuHa (MOAYNb) BEKTOpAa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalyd HaJ
BeKTOpamu. Pa3nojkeHne BEeKTOpa Mo JIByM HEKOJUIMHEApHbIM BekTopaM. KoopanHaTel BEKTOpa.
CkansipHO€ MMPOU3BEIEHNE BEKTOPOB, MPUMEHEHHE JIJIsl HAXO0KICHUS IJIMH U YIJIOB.

JlexapTOBbl KOOPJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPY)KHOCTH B
KOOpJMHATaX, lepecedyeHrne OKpYKHOCTEHN U NpsAMbIX. MeTo1 KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. [[TMHA OKpY:KHOCTHU. ['pajiycHas u paaraHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTeH. [Inomans kpyra, ceKkTopa, CerMeHTa.

JIBUKEeHMs MJIOCKOCTU ¥ BHYTPEHHUE CUMMETpUU (QUTYp (1€MEHTapHbIE TPEJICTaBICHHUS).
[TapannensHbiii neperoc. [ToBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS IPOrpaMMBI ydeOHOro Kypca «l'eomeTpusd»
XapaKTEPU3YIOTCS:

1) naTpuoTHYEeCKOe BOCIIUTAHHE:

MPOSIBICHUEM HMHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKHMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX W MPUKIIATHBIX
chepax;

2) rpa:kaaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alid ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS PaA3IUYHBIX CTPYKTYP,
SIBJICHHH, TIPOIIEAYP TPakJIaHCKOTO oOImecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE y4YacCTHE B PEUICHUW NPAKTUUYCCKUX 3a7a4 MaTEeMaTHUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
XKU3HU JJIs1 YCHEIHON Npo¢decCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIAMBHUAYaJbHON TpaekTopuu oOpa3oBaHUs H
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHUIO BUAECTh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MHPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak c(epbl 4eloBEeYecKON MAESITEeNbHOCTH, ATAloB €€ pa3BUTUA U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKOM
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIEA0BATEIbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbA,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas (usuueckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKA pedreKcHw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUH U pelieHus 3agad B o01acTu
COXpPAaHHOCTH OKPYKAIOIIEW cpenbl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HMX BO3MOXHBIX
MOCJICJICTBUH JUIsl OKpY>KaIoIIel cpefbl, 0CO3HAaHHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel uX peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAILHOM M IPUPOTHON Cpebl:

TOTOBHOCTBIO K JCUCTBUSAM B YCIIOBMSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYHUTHCS y IPYTUX
moziei, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU M3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAX W SIBICHUSAX, B TOM UHUCIIE PaHEE€ HEU3BECTHBIX, OCO3HABATh
neuuuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMI0, BOCIPHHUMATb CTPECCOBYIO
CUTYal[MI0 KakK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBAaTb NPUHHUMAEMbIE pPELICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, HOPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIC yHHBepPcaibHbIe YueOHbIE 1eliCTBUSA

ba3oBble Jjoruyeckue a1eiicTBUsA:

® BBISBIATh M XapaKTEPU30BATh CYNICCTBEHHBIC MPHU3HAKH MATEMATHYECKHUX OOBEKTOB,
MTOHATHH, OTHOIICHHNA MEXIY IOHATHAMH, (OPMYIUPOBATH OINpEACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIIK, OCHOBAHHMS JIJIsi 0000IeHUS 1
CpaBHEHHSI, KpUTSPHUH TTPOBOAMMOTO aHAIIN3A,

® BOCIpPUHHMATh, (POPMYIHpPOBATH M MPEOOPa30BHIBATh CYXICHUS: YTBEPIUTCIbHBIC H
OTpHIIATENIbHBIC, eIMHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOPEUUs B (pakrax,
JaHHBIX, HAONIONCHHUAX W YTBEPXKICHHSX, NpeaiaraTb KPUTEPUU IS BBISABICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

e JenaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKITIOYeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e pa30uparh JOKAa3aTEIhCTBA MATEMATUYCCKUX YTBEPIKACHUH (TIPSMBIC U OT MPOTHUBHOTO),
MPOBOJIUTh CAMOCTOSITENIFHO HECIIOXKHBIC JOKa3aTelbCTBA MaTEeMaTH4eCKUX (DakToB,
BBICTpaMBaTh apryMEHTAIIUIO, IPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIC PACCYXKICHHUS,

e BBIOMpATh CIOCOO pelIeHUs y4eOHOHM 3amaud (CpaBHHBATh HECKOJBKO BapHaHTOB
peleHusi, BEIOUpaTh HanOoJee MOIXOMANIMA C YIETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTebcKue IelCTBHUS:

® UCMOJB30BaTh  BOMPOCHI  KaK  HWCCIEAOBATCIbCKUH  MHCTPYMEHT  ITO3HaHWUS,
(dhopMynupoBaTh BOMPOCH], (GPUKCUPYIOIINE TPOTHBOpPEUHE, TPOOIEeMy, CaMOCTOATEIHHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpPMUPOBATH TUIIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIMI0, MHEHHE;

® TMPOBOJIUTH IO CAMOCTOATEIHHO COCTaBICHHOMY IUIAaHY HECIOXHBIA JKCIIEPUMEHT,
HEOONBIIIOE HCCIIEeOBAaHUE IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;



CaMOCTOSITENIBHO  (OPMYIMPOBATH  OOOOIICHHMS W  BBIBOJBI 1O  pe3yIbTaTaM
MPOBEIEHHOTO HAOIIOJICHUS, MCCICAOBAHUS, OICHUBATH JIOCTOBEPHOCTH TOJTYYCHHBIX
pe3ybTaTOB, BBIBOJIOB U 0000IICHHUIA;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, & TAKXKE BBIIBUTATH MPEAOIOKCHHUS
0 €ro pa3sBUTHUH B HOBLIX YCJIOBUAX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh HH(POPMAIIMH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTABICHUS;

BbIOMpaTh (OpMY MpecTaBieHUss HHGOPMAIMKU U WUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AMarpaMMaMu, HHOM rpadukoi ¥ ©X KOMOMHALUSAMY;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHBLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHEMATH ¥ (DOPMYJIUPOBATh CYXJICHHS B COOTBETCTBHUHU C YCIOBHUSIMH U IEISIMHU
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIpAXKaTh CBOK TOYKY 3pEHUS B YCTHBIX W
MMACBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 0 XOJy PEIICHUsS 3a/Ja4d, KOMMEHTHPOBATH
MTOJTY4YEHHBIN pe3ynbTar;

B X0Jie 00CY)KJeHHS 3a7aBaTh BOTPOCHI MO CYIIECTBY 00CY)KIaeMOW TEMBI, MPOOIEMBI,
pelaeMoi 3a1a4uM, BHICKa3bIBaTh HJIEH, HAllEJICHHbIE HA MOUCK PELIEHUs, COMOCTaBIATh
CBOM CYXKJCHHS C CY)KICHHUSIMH IPYrMX yYaCTHHKOB JAMajora, 0OHapyXUBaTh paziindue
U CXOJCTBO TMO3ULMH, B KOPPEKTHOH Qopme (opmynupoBaTh pa3HOIJIAcUsi, CBOU
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3YyIbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTAa, UCCIIEeOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3CHTAlUU U
0COOCHHOCTEH ayIuTOpUU;

MMOHUMATh ¥ UCHOJIb30BaTh MPEUMYILECTBA KOMAHIHOW ¥ MHAUBHUIYaIbHOU pabOThHI IpH
pelieHnn y4eOHbIX MaTeMaTHUYeCKHX 3a/ay;

MIPUHUMATD 1IeJIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacmpeneisiTh BUIbI padoT, J0roBapuBaThCs, 00CYKIaTh MPOIIECC U Pe3yNIbTaT
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (0OCyKaeHHs, 0OOMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBIIOIHATH CBOIO YaCTh Pa0OTHI U KOOPIUHUPOBATH CBOU JCHCTBUS
C APYrUMU YJIEHAMU KOMAaHJbl, OIIEHUBATh KA4€CTBO CBOETO BKJIaJga B OOIIMI MPOIYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

PeryasitTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTABJIATh IUJIaH, aJTOPUTM pELIeHHs 3aJauyd (WIK €ro 4YacTh),
BbIOMpATh CcHoco0 pemeHuss ¢ Y4ETOM MMEIOLIUXCS PECYpCcOoB M COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTUPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIECHUN € y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:



e BJAJIETh CIIOCOOAMHU CAMOTPOBEPKH, CAMOKOHTPOJIS Ipollecca M pe3yibTara perIeHus
MaTeMaTUYEeCKOM 3adauu;

® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PEIICHUU 3aJa4l, BHOCUTH
KOPPEKTHBBI B JICATEIHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJECHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLEHUBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH MOCTABIEHHOM L€ U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJOCTUKEHUSI LIEJIU, HaXOJUTh OLINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K koHmy oOydyenuss B 7 kJjacce OOydalOIIMICS TMOTYYUT CICAYIOMIUE TPEIMETHBIC
pe3ynbTaThI:

Pacro3naBate W3y4YeHHBIE Te€OMETpUUYECKHE (UTYpBI, OMpEenensiTh WX B3aUMHOE
pacrnosio’keHue, u300paxkaTb TeOMETPHUYECKHE (UTYpBI, BBIMOJIHATH YEPTEKH IO YCIOBHIO
3amaun. V3MepsTh JWHEWHbIE W YTJIOBBIC BEIWYMHBI. Permath 3amauvl Ha BBIYUCIICHHE JJTUH
OTPE3KOB U BEJTUYUH YTJIOB.

Jlenath TpyOyI0 OLICHKY JIMHEWHBIX W YTJIOBBIX BEJIMYHH MPEAMETOB B PEaTbHOUN KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTh pazmMepsl STUX 0OBEKTOB TIO MOPSIKY BETHYUHBI.

CTpouTh 4epTek 1 K TEOMETPUUECKUM 3aa9aM.

[Tonp30BaThCcsi TpU3HAKAMH DPABEHCTBA TPEYrOJbHHUKOB, WCIOJIB30BaTh MPHU3HAKU U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOUTH TIOTHYECKHE PACCYXACHUS C UCTIOJIL30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaThcsi MpHU3HAKaAaMU PaBEHCTBA MPSMOYTOJIbHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJHaHbl, MPOBEIEHHOW K THUIOTEHY3€ MPSAMOYrOJbHOTO TpPEYrojbHHKA, B pEIICHUU
reOMEeTPUYECKUX 3a/1a4.

Onpenenars napamiedbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymas. OnpenensaTh NapamieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM JIO TOUEK APYTrou mpsiMOM.

Pemratp 3agaun Ha kieT4yaron Oymare.

[IpoBOIUTH BBIYUCIEHHUS W HAXOAWUThb YHUCIOBbIE M OyKBEHHbIE 3HAYEHHUS YIIIOB B
FeOMETPUYECKUX  3a7ayax C  HCIOJb30BAaHUEM CYMMBbI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPH MEPECCUYCHUU IBYX NapauieIbHBIX
MPSMBIX cekyllel. PemaTts npakTuyeckue 3ajauu Ha HaX0XKJICHUE YTIIOB.

Brnagets nmoHATHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh ONpEeAeNsTh OMCCEKTPUCY yria
U CEepEeIMHHBINA NEPICHIUKYISAP K OTPE3KY KaKk FTeOMETPHUECKUE MECTa TOUECK.

@opMyIHpOBaTH OMPEACNCHUSI OKPYKHOCTH M Kpyra, XOpJbl M JuaMeTpa OKPYKHOCTH,
MOJIb30BAaThCS UX CBOWCTBAMHU. YMETh MIPUMEHSTh 9TH CBOWCTBA MPH PEIICHUH 3a]1au.

Bragets moHATHEM ONMUCAHHOW OKOJIO TPEYrOJIbHHKA OKPYXHOCTH, YMETh HaXOAUTh €&
teHtp. Ilonp3oBaTecs akTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, MU O TOM, YTO CEpPEAUHHBbIE NEPIEHIUKYISIPbl K CTOPOHAM TPEYroJIbHUKA
MEPECEKAIOTCS B OAHOU TOUKE.

Brnagete noHsATHEM KacaTe€IbHOM K OKPY)KHOCTH, TIOJIb30BaTbCs TEOPEMOMl O
MEePHIEHUKYIISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEIEHHOTO K TOUKE KaCAHMUSL.

[Tonb3oBaThcst MPOCTEHIIMMU TEOMETPUYECKUMH  HEPABEHCTBAMHU, IMOHUMATh UX
MPAKTUYECKUIA CMBICIL.



[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOCHUS C TOMOILBIO IIUPKYJIIS U JTMHEHKHU.

K xonHmy oOydenus B 8 kJjacce oOydJaromuiics TOIYYHT CIEAYIONUE IPEAMETHBIC
pe3ynbTaThl:

Pacnio3naBath OCHOBHBIE BHJbl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BAThCA HX
CBOMCTBAMM MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOWCTBA TOYKM TEPECEUCHUs] MEIUMaH TPEYroJibHUKa (LIEHTpa Macc) B
pelieHnu 3a1ay.

Bragets nonsitueM cpeHel JIMHUM TPEYroJbHUKA W Tparelud, MPUMEHATh UX CBOMCTBA
IIpY pElIeHUM reoMerpudeckux 3anad. llosmb3oBarecsa Tteopemoit daseca U TEOpeMol O
MPOTNIOPIUOHATBHBIX OTPE3KaX, MPUMEHSITh UX JUISI peLICHUs MPAKTUYECKHUX 3a]1a4.

[IpuMeHsTh MpU3HAKK MTOJ00HUS TPEYTOJIHLHIUKOB B PEIICHUH T€OMETPUYECKUX 3a/1a4.

[Tonw3oBatbest Teopemoit Iludaropa mis pemieHUss T€OMETPUUECKHX W MPAKTHUECKHX
3amad. CTpoUTh MaTEMaTUYECKYI0 MOJIENIb B MPAKTHUYECKUX 3a/auyax, CaMOCTOATENILHO JeaTh
YepTEX U HAXOIUTh COOTBETCTBYIOIIUE JJIUHBI.

Brnanets moHSTHSIMU CHHYCAa, KOCHHYCAa M TaHT€HCa OCTPOTO yria MpsSMOYroJIbHOTO
TpeyronbHuKa. [101630BaThCS 3TUMU MOHATUSIMH TSI PEIICHUS TMPAKTHISCKUX 3a1ad.

Beruucnsate  (paznuyHBIME - criocoOaMu) — IJIOMIAAL  TPEYroJbHUKA W TIJIOMIATH
MHOTOYTOJIbHBIX ~ Quryp (TOJIB3ysACh, TJ€ HEOOXOaUMO, KalubKymsiTopoMm). [lpumeHsTsh
MOJTyYCHHBIC YMEHHUS B MPAKTHYECKUX 3a/1auax.

BrnageTs MOHATHSMU BIWUCAHHOTO W IEHTPAIBHOTO YIJIa, HCIOJB30BaTh TEOPEMBI O
BIHMCAHHBIX yriaxX, yriiax MEXIy XOpJaMH (CEKYIIMMH) U YIiie MEXAYy KacaTelIbHOW M XOPAoH
IIPU PELICHUH F€OMETPUUECKHUX 3a/1ay.

BrageTe moHATHEM ONHMCAHHOIO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOMCTBA OMMCAHHOTO
YETBIPEXYTOJIBHUKA ITPU PELIEHNH 3a/1a4.

[IpuMeHATh MONy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJEIU s
3a/1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCICHHS C IPUMEHEHHEM MO00us
U TPUTOHOMETPUH (TOJIB3YACh, IIe HE0OX0IUMO, KaJbKYIITOPOM).

K xonmy obOydenus B 9 kJjacce oOydaromuiicss HOJYyYUT CIEAYIOIIUE TPEAMETHbIE
pe3ynbTaThl:

3HaTh TPUTOHOMETpUYECKHME (QYHKIHH OCTPBIX YIVIOB, HAXOAWTh C HMX IOMOUIbIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYIOJILHOTO  TPEYroJbHUKAa  («pEelIeHHEe  MPSIMOYrOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISATOpa) AJIMHBI U YIJIbl JUISI HETAOIMYHBIX
3HAYECHUU.

[Tonb3oBatbest hopMynaMu IPUBEIECHUS 1 OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUISI HAXOXKJACHHUSI COOTHOILIEHUI MEX/1y TPUTOHOMETPUUYECKUMH BEITMYUHAMM.

Hcnonp30BaTh TEOpPEMbl CUHYCOB U KOCHUHYCOB JJIsi HAXOXACHHS Pa3IMYHBIX JIEMEHTOB
TPEYroJibHUKa («pelIeHHue TPEyroJdbHUKOBY), MPUMEHSITh MX NpPU PELUICHUU TeOMETPUUYECKHX
3az1ay.

Brnanets noHsTHAME MpeoOpa3oBaHus MOJ00US, COOTBETCTBEHHBIX JIEMEHTOB MOJ0OHBIX
¢buryp. [lonp30BaThcs cBOKWCTBAMU MOAOOHS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JATUHBI U
HaXOJHUTh YTkl Y OoA00HBIX (uryp. [IpuMensTh cBoiicTBa MoA0OMS B MPAKTUUYECKUX 3a/adax.
YMeTh NPUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaTbCst TEOpEMaMH O MPOU3BEAECHUU OTPE3KOB XOPJ, O MPOU3BEACHUHN OTPE3KOB
CEKYIIHX, O KBaJIpaTe KacaTeabHOM.



[Tonp30BaThcs BEKTOpaMH, MOHUMATh HMX TEOMETPUYECKHA U (PU3MUECKUH CMBICIH,
INPUMEHATh MX B PELICHUHM TE€OMETpUYeCKUX M (usmueckux 3amad. [IpuMeEHATH CKamspHOE
IIPOU3BEICHUE BEKTOPOB Ul HAX0XKACHUS JJIMH U YIJIOB.

Ilonp30BaTbCcsi METONOM KOOpPAMHAT Ha INIOCKOCTH, IPUMEHATH €ro B pEUICHUHU
F€OMETPUYECKUX U ITPAKTUYECKUX 3a/1a4.

Bnagers moHATHSAMU NPaBUIBLHOIO MHOTOYTOJIbHHMKA, JIMHBI OKPYKHOCTH, JUIMHBI JTyT'U
OKPYXKHOCTHM M paJUaHHOM MeEpbl YIJIa, YMETh BBIYMCIATH IUIOLIAJb Kpyra M €ro 4acTeu.
[IpMeHSTH NOTy4YEeHHbIE YMEHHS B IPAKTUUECKUX 3a7a4ax.

Haxomute ocu (M UEHTPH) CUMMETpPUU (QUTyp, TPUMEHSTH JBWKEHHUS TUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpuMeHATH MOTy4YeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJEIU IS
3a/1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCIEHUS C IPUMEHEHUEM MO00us
U TPUTOHOMETPUUYECKUX (PYHKIUH (MOIB3YSCh, II€ HEOOXO0IUMO, KAJIbKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabnbie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
[Ipocreiiume reoMmerpuueckue GUrypsl U 0
1 HX CBOMCTBA. MI3MepeHne reoMeTpuYeCcKuX 14 bubmmorexa LIOK
’ P P https://m.edsoo.ru/7f415¢e2e
BEITUYHH
0 bubmuorexa [JOK
2 T 22 1
PeYTOTbHHKH https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIE NPSIMBIE, CyMMa YTJIOB 14 1 0 bubmuorexa [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMmeTprueckue 14 | 0 bubmuorexa [JOK
MTOCTPOCHUS https://m.edsoo.ru/7f415e2e
0 bu6mmoreka [IOK
5 II 606 i 4 1
OBTOPEHHE, ODODINCHIE SHAHHE https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOTPAMME




8 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
0 bubnuoreka [JOK
1 q ¢ 12 1
CTRIPEXYTOTLHIKH https://m.edsoo.ru/7f417e18
MIPOIMTOPIIMOHABHBIX OTPE3KaXx, IT HBI
pomoph P > HOA https://m.edsoo.ru/7f417e18
TPEYTrOJIBHUKH
IImomans. Haxoxnenue miomanein 0
3 TPEYrOJIbHUKOB M MHOTOYTI'OJIbHBIX (hUT 14 1 Bubnuorexa LOK
peyr y P https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUryp
Teopema IIudaropa u Havana 0 bubnuorexa [JOK
4 10 1
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie 0
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubmuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
0 bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPCHHE, ODODIICHIS SHATMA https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME




9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kourponsmse | Tpakruuecie (uu¢pposwIe)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
| Tpuronometpus. Teopembl KOCUHYCOB U 16 | 0 bubnuorexa [JOK
CHUHYCOB. Pelienne TpeyroJbHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 | 0 bubnuorexa [JOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
0 bubmuorexa [JOK
3 Bexropet 12 : https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA INTIOCKOCTH 9 1 0 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. JlJTHHA 0
5 ofpymHocm " nnomy;nb Kpyra. g 8 Bubnuorexa LOK
L https://m.edsoo.ru/7f41al2c
Brruucnenune miomanein
6 JIBYOKEHUS TIOCKOCTH 6 0 Bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHUE, 0600IICHNE, 7 ) 0 bu6mmoreka [JOK
cHUCTEMAaTU3als 3SHAaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O0 68 6 0

I[TIPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KoumnuecTBo yacos Jlara DJIeKTpOHHbIe U poBbIe
Ne i/t Tema YpoKka B KOHTpoJu,H],]e HpaKanecxne rsp— OﬁpaSOBaTeJII)HI)Ie
cero
padoTsI padoThbI pecypchl
| [Ipocreiinme reoMmerpuueckme | 0 bubnuorexa [JOK
00BEKThI https://m.edsoo.ru/8866b724
0 bubmmoreka [{OK
2 M 1
HOTOYTOILHUIS, JOMaHad https://m.edso0.ru/8866¢bba
0 bub OK
3 CMexHBIE U BEPTUKAIBHBIE YIIIbI 1 uommotexa L
https://m.eds00.ru/8866¢c5c0
0 bu6moreka [IOK
4 C 1
MCACHPIE 1 BEPTHIATLHRE YHIR https://m.eds00.ru/8866¢7be
5 CMexHbIC U BEPTUKAJIbHBIC YTJIbI 1 0
6 CMexHbIC U BEPTUKAJIbHBIC YTIIbI 1 0
7 CMexHbIC U BEPTUKAJIbHBIC YTJIbI 1 0
8 CMexHbIC U BEPTUKAJIbHBIC YTJIbI 1 0
N3mepenune TMHEUHBIX U YIIIOBBIX 0
9 BEITUYMH, BEIUHCICHHE OTPE3KOB U 1
yTJIOB
N3mepenne IMHEWHBIX U YTIIOBBIX 0
bub. OK
10 BEJIMYMH, BEIYUCIIEHUE OTPE3KOB U 1 nomwotexa 11
- https://m.edsoo.ru/8866¢3ea
11 N3mepenne IMHEWHBIX U YTIIOBBIX 1 0




BEJIMYMH, BBIUHUCIEHUE OTPE3KOB U
YIJIOB

12

N3mepenue IMHEWHBIX U YTIIOBBIX
BEJINYUH, BBIYUCICHUE OTPE3KOB U
YIJIOB

13

[epumeTp u momans Gpuryp,
COCTaBJICHHBIX W3
MPSIMOYT OJIbHUKOB

14

[lepumerp u momans Guryp,
COCTaBJIEHHBIX U3
MPSIMOYT OJIbHUKOB

15

[TonsATHe 0 paBHBIX
TPEYroJIbHUKAX U IEPBUYHbBIC
IIPENICTaBJICHNS O PABHBIX

¢durypax

bu6moreka [IOK
https://m.edso0.ru/8866ce80

16

Tpu npuszHaka paBeHCTBa
TPEYTrOJIbHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/8866d 1fa

17

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

bu6mmoreka [JOK
https://m.edsoo0.ru/8866d34e

18

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/8866¢e01e

19

Tpu npu3Haka paBeHCTBA
TPEYTrOJIbHUKOB

20

Tpu npu3Haka paBeHCTBA
TPEYroJIbHUKOB

21

Tpu npuzHaka paBeHCTBA
TPEYTr0JIbHUKOB

bubmuoreka [JOK
https://m.edso00.ru/8866e88¢e




IIpu3naku paBeHCTBA

22
MIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
2 [Ipu3Haku paBeHCTBA
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
24 1(1j BEESTBZntZi?iH; Ie OJIbHHUKA bubmmorexa LIOK
p yr N peyr ’ https://m.edsoo.ru/8866e9ec
MIPOBEJIEHHON K TUIIOTEHY3€
CBOCTBO MeTMaHbI
25 MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA,
MIPOBEAEHHON K THIIOTEHY3€
26 PaBHoGeipeHHbIE 1 bubnuoreka [IOK
PaBHOCTOPOHHUE TPEYTOJIbHUKH https://m.edsoo.ru/8866d6fa
7 [Ipu3naku u cBoiicTBa bubnuoreka [JOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
)3 [Ipu3Haku u cBoOMCTBA bubmuorexa [JOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoMCcTBA bubmuorexa [JOK
PaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepaBencrtBa B reomerpun
31 HepaBencrtBa B reomerpun Bubmiorexa LIOK
P P https://m.edsoo.ru/8866e3a2
32 HepaBenctBa B reomerpun
33 HepasencrBa B reometpun
34 IIpsAMOYrOIBHBIN TPEYTOIBHUK C bu6nuoreka [IOK

yriaom B 30°

https://m.edsoo.ru/8866eb22




35

[IpsAMOYrOIBHBIN TPEYTrOIBHUK C
yriaom B 30°

36

KonTtposnsHas paboTa o teme
"TpeyroabHuku"

bubmmoreka [{OK
https://m.edsoo.ru/8866ecbc

37

[TapamienpHble IpsIMBbIE, UX
CBOMCTBA

bubmmorexa [{OK
https://m.eds00.ru/8866ef64

38

[Iarslit moctynar EBkinaa

39

Hakpecr nexamue,
COOTBETCTBCHHBIC N
OJHOCTOPOHHHUCE YI'JIbI,
00pa30BaHHbIE NPH NIEPECEUEHUN
MapajuIeIbHbIX MPSMBIX CEKYyIEH

bu6moreka [IOK
https://m.eds00.ru/8866{086

40

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbIE NIPU MTEPECEUCHUH
napajuleNbHbIX IPSIMbIX CeKyIlen

41

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IIPU MTEPECCUCHUH
napajuIeNbHbIX IPSIMbBIX CeKyIlen

42

Haxkpecr nexanue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
0o0pa3oBaHHbIE NMPH NEPECEUCHUU
napajiesIbHbIX MPSMBIX CEKYIIEH




Hakpecr nexaue,
COOTBCTCTBCHHBIC U

bubmmoreka [{OK

3 OAHOCTOPOTIHIHE YHIR, https://m.eds00.ru/8866£3b0
o0pa3oBaHHbBIE TP NTEPECEUCHUU
MapajuieIbHbIX MPSMBIX CEKYIIEH
[Ipu3Hak napajienbHOCTH
44 MPSIMBIX Y€pe3 PAaBEHCTBO
paccTOSIHUIA OT TOYEK OJHOMU
MPSIMOM JI0 BTOPOU MPSIMOM
[Ipu3Hak napajienbHOCTH
45 MIPSIMBIX Y€pe3 PAaBEHCTBO
pacCTOSIHUNA OT TOYEK OJHOU
MPSIMOM JI0 BTOPOU MPSIMOM
46 CymMa yriioB TpeyroJibHUKa bubmorexa LIOK
https://m.eds00.ru/8866f630
47 CyMMma yriioB TpeyroJibHuKa Bubnuorexa LIOK
https://m.edso0.ru/8866f8ba
48 Bueninue yribl TpeyroJibHUKa bubmmorexa OK
https://m.edsoo.ru/8866faSe
49 Buemnue yriel TpeyrojbHUKa
KounTtponbHas pabota o teme
50 "Hap:J'IJ'IGJ'ILHLII)e psIMbIE, CyMMa bubmuorexa OK
W https://m.edsoo.ru/8866fe6e
YIJI0B TPEYroJIbHUKA
51 OKpyXHOCTb, XOP/Ibl U TUAMETP, bubnunoreka [JOK
HX CBOWCTBA https://m.edsoo.ru/88670800
bub6nmnoreka [JOK
52 KacarenbHast K OKpy’KHOCTH

https://m.edsoo.ru/88670e9a




53

OKpyXHOCTb, BIIUCAHHAS B YTOJI

54 OKpyXHOCTb, BIIUCAHHAS B YTOJI
55 [Tonarue o 'MT, npumenenue B bubnuorexa [JOK
3aja4ax https://m.edso0.ru/8867013e
56 [Tonarue o 'MT, npumenenue B bubnuorexa [JOK
3aa4ax https://m.edso0.ru/88670508
buccekrpuca u cepeMHHBIN
57 MEPIEeHIUKYIISAP KaK
T€OMETPUUECKHE MECTA TOUEK
53 OKpYyXHOCTH, OITUCAHHAS OKOJIO bubmuorexa [JOK
TpeyrojbHUKa https://m.edso0.ru/88670a62
59 OKpYyXHOCTb, OITMCAHHAS] OKOJIO
TpEeYrojJbHUKa
60 OKpyXHOCTb, BICAaHHAs B bubmuorexa [JOK
TPEYrOJIbHUK https://m.edsoo.ru/8867103e
61 OKpyXHOCTb, BIIUCAHHAS B
TPEYTrOJIbHUK
2 [Ipocreitmue 3a1aun Ha bu6mmoreka [JOK
MOCTPOCHHUE https://m.edsoo.ru/88671188
63 [Ipocreitmue 3amaun Ha bu6mmoreka [JOK
MOCTPOCHHUE https://m.edsoo.ru/886712d2
KonTtponbHas pabora no teme
64 " OKP;KHOCTBI; Kpyr. bubnuorexa [IOK
https://m.edsoo.ru/88671462
I'eomerpuueckue nocrpoeHus”
HOBTOPGHI/IC u O606IJ.ICHI/I€V BuGmorexa [OK
65 3HaHUN OCHOBHBIX MOHATHI U

MCTOIOB KypcCa 7 Knacca

https://m.edsoo0.ru/886715b6




bubmuoreka [JOK

66 Nrorosas koHTpoJIbHAS paboTa 1 https:/m.eds0o.ru/8867 16
[ToBTOpeHue u 06001IICHNE

67 3HAHUM OCHOBHBIX ITOHSTHI U 1
METOJIOB Kypca 7 Kiacca

5 | st oontmne nommmin 1 Batmorera LIOK

https://m.edso0.ru/886719bc
METOJIOB Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl

| [Tapannenorpamm, ero nNpu3Haku U | 0 bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/88671af2

) [Tapannenorpamm, ero nNpu3Haku U | 0 bubnuoreka [JOK
CBOMCTBa https://m.edsoo.ru/88671cal

3 [Tapannenorpamm, ero nNpu3HaKku U 1 0 bubmuotexa [JOK
CBOMCTBA https://m.edsoo.ru/88671ca0
YacTHele citydan 0

4 napajuieJIorpaMMOB | bubmuorexa [JOK
(TIpsIMOYTOJILHHK, pOMO, KBaJIpar), https://m.edsoo.ru/88671dea
UX TIPU3HAKHU U CBOMCTBA
YacTtHble citydan 0

5 napajuieJIorpaMMOB | bubmuorexa [JOK
(TIpsIMOYTOJILHHK, pOMO, KBaJIpar), https://m.edsoo.ru/88671120
WX NMPU3HAKU U CBOICTBA
YacTtHble ciiydan 0

6 MapajjieIorpaMMoB | bubnunoreka [JOK
(IpAMOYTOJILHUK, POMO, KBaApaT), https://m.eds00.ru/8867209c
WX MPU3HAKU U CBOICTBA

7 Tparers | 0 bubmuoreka [JOK

https://m.edsoo0.ru/88672358

2 PaBHOOOKast 1 IPSAMOYTOJIbHAS | 0 bubnuoreka [IOK

Tpaneuuu https://m.edsoo.ru/8867252¢




PaBHOOOKast ¥ IPSIMOYTOJIbHAS

bubmuoreka [JOK

? Tpaneuuu https://m.eds00.ru/88672858

bubnuorexa [JOK
10 MeToz yaBoeHns Me ALt https://m.edsc]i).ru/88672b14

11 [lenTpansHas cuMMeTpus Brbmiorexa LIOK
https://m.edsoo.ru/88672b14

2 KonTponsHas pabora no teme bubnuorexa [JOK
"YeTbIpEXyroabHUKN" https://m.edsoo.ru/88672c9a

13 Teopema daneca u Teopema o bubnnorexa [JOK
MIPOMOPLIMOHAIBHBIX OTPE3Kax https://m.edsoo.ru/8867337a

14 CpenHss TUHUS TPEYroJibHUKA bubmmorexa LIOK
https://m.edsoo.ru/88672e0c

15 CpenHsisi TMHUS TPEYroJIbHUKA Bubnuorexa LTOK
https://m.edsoo.ru/8867238

16 Tpaneuus, e€ cpeaHssa JUHUS bubmorera [IOK
https://m.edso0.ru/88672358

17 Tpaneuus, e€ cpeaHss JUHUS bubmorexa [TOK
https://m.edso0.ru/88673064

18 [IponoprmoHanbHbIe OTPE3KU bubmmorexa OK
https://m.eds00.ru/88673794

19 [IponopumoHanbHbIE OTPE3KU bubmuorexa OK
https://m.edso0o.ru/88673794

20 Lentp Macc B TpeyroJibHUKE bubmuorexa OK
https://m.edsoo.ru/886738fc

21 ITotoOHBIE TPEYrOIBHUKH bubnmorexa HOK
https://m.edsoo.ru/88673a78

” Tpu npuznaka nogo6us bubnuoreka [IOK

TPEYroJbHUKOB

https://m.edsoo.ru/88673bae




Tpu npuznaka nogoous

bubmuoreka [JOK

23 TPEYTr0JIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npusHaka noxodus bubnuorexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8867400e
)5 Tpu npusHaka noxodus
TPEYroJIbHUKOB
26 [Ipumenenue noao6us npu
peIIeHUN TPAKTUIECKUX 3a1a4
7 KonTponsHas pabora no teme bubnnorexa [JOK
"[logoGHbIE TPEyroJIbHUKH" https://m.edsoo.ru/8867445a
)% CBoiicTBa Iomaaei bu6moreka [IOK
r€OMETPUYECKUX PUTYD https://m.edsoo.ru/886745fe
29 DopMyJIbI IS TIIOIIAAN bu6moreka [IOK
TpPEyroJIbHUKA, apajljieiorpaMmma https://m.eds00.ru/88674860
30 DopmyJibl IS TIIOMIAAN bu6mmoreka [IOK
TPEYroJIbHUKA, TapaJljieiorpaMmma https://m.edsoo.ru/88674a22
31 DopMyJIbl IS TUIOIIAAN bu6mmoreka [JOK
TPEYroJibHUKA, MapajjiesorpaMma https://m.edsoo.ru/88674a22
1 DopMyJIbl IS TUIOMIAAN bu6mmoreka [JOK
TPEYroJibHUKA, MapajjiesorpaMma https://m.edso0.ru/88675288
1 @opmynbl ISl IIOLIAAN bu6mmoreka [JOK
TpEeyroJibHUKA, Napajljiesorpamma https://m.edsoo0.ru/8867542¢
34 Brruncnenue mioanaeii CiIoXHBIX bu6mmoreka [JOK
¢buryp https://m.edsoo.ru/88674e78
35 [Mnomaau duryp Ha KIeT4aToin bu6mmoreka [JOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau nogoOHBIX GUryp




37 [Tnomamyu mogo6HeIX Guryp
o 3ajauu ¢ MPaKTUYECKUM bubnuorexa [JOK
CoJIepKaHUEM https://m.edsoo.ru/88675558
39 3ajauu ¢ MPaKTUYECKUM bubnuorexa [JOK
CoJIepKaHuEM https://m.edsoo.ru/88675684
40 Pemenne 3ama4 ¢ moMoIIpI0 METO1a bubmmoreka [{OK
BCIIOMOTaTEILHON IIOIIaI1 https://m.edso0.ru/88674190
A1 KonTponbHas pabora o teme bubnuorexa [JOK
"ITnomans" https://m.eds00.ru/8867579c¢
4 Teopema [Iudaropa u e€ bubnuoreka [IOK
MIPUMEHEHHE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u eé bubnuoreka [IOK
MIPUMEHCHHE https://m.eds00.ru/88675918
m Teopema [Tudaropa u e€ bubmuorexa [IOK
MIPUMEHEHHE https://m.edsoo.ru/88675abc
45 Teopema [Iudaropa u e€
MIPUMEHEHHE
46 Teopema [Iudaropa u e€
MIPUMEHEHHE
Onpenenenue
TPUTOHOMETPUUECKUX (PYHKUIUN
| Comoro e ey romsoro Bumorexa LOOK
’ https://m.edsoo.ru/88675d32
TPUTOHOMETPHUECKUE
COOTHOIIIEHUS B IPSIMOYT'OJIEHOM
TpEeYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnunoreka [JOK




TOXKACCTBO

https://m.edso0.ru/88675f44

OCHOBHOE TPUTOHOMETPUYECKOE

49
TOXIECTBO
50 OCHOBHO€ TPUTOHOMETPUYECKOE
TOXIECTBO
KonTponsnas pabora o teme
51 "Teo pe all q?a opa ¥ Havasa Brbmiorexa LIOK
Ma [Tudaropa n Haa
P " P https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHH
50 BnucanHbie ¥ IEHTpaJIbHBIE YIIBI, bubnnorexa [JOK
YTOJI MEeXIy KacaTelIbHON U XOpJon https://m.edsoo.ru/8al1415b2
BnucanHbie ¥ IEHTpaIbHBIE YIJIbI, bubnuoreka [IOK
53 . .
YTOJI MEXYy KacaTeJIbHOW U XOpJOH https://m.edsoo.ru/8a141940
BnucanHbie ¥ IEHTpaIbHBIE YIJIBI, bubnuoreka [IOK
54 . .
YIroJI MEeXAY KacaTelIbHOU U XOPAOU https://m.edsoo.ru/8al41b34
55 VYTel MeXIy XOpJaMu U CeKYIITUMU
56 VYTl MeXy XOpJaMu U CEKYIITUMU
Bnucannble u onricanHble
57 TR bu6mmoreka [JOK
YeThIPEXYTOJIbHUKH, UX MPU3HAKH U
“p r p https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucannblie u oncaHHbIe
58 N bubmuoreka [JOK
YeThIPEXYTOJIbHUKH, UX MPU3HAKH U
IPeRyT P https://m.edsoo.ru/8al416d4
CBOICTBa
Bnncannble u onricaHHble
59 R bubmuoreka [JOK
YeThIPEXYTOJIbHUKH, UX MPU3HAKH U
IPeRYT P https:/m.edsoo.ru/8al1416d4
CBOIicTBa
60 [IpuMeHeHMe CBOWMCTB BIUCAHHBIX U

OITMCAaHHBIX I-ICTI:IpéX}’I‘OJ’H:HI/II(OB




IIpU PELICHUH FEOMETPUYECKUX
3a1a4

[IpumeHeHre CBOMCTB BIIUCAHHBIX U
OIMCAHHBIX YETHIPEXYTOJIBHUKOB

61 1
IIPH PEIICHUN T€OMETPHYSCKUX
3a1a4
6 B3anMHoe pacnosiokeHue 1Byx | bubnnorexa [JOK
OKpYKHOCTEH, 00I11e KacaTeIbHbIe https://m.edsoo.ru/8al410a8
bubmmoreka [{OK
K i 1
63 Acatiie OKpyxHocTen https://m.edsoo.ru/8al410a8
K o
6 | ryomss oxpysmoomn Bumcamse | 1 BuGnotera LIOK
Py ) . https://m.edsoo.ru/8a141c88
Y OTIMCAHHBIC YETBIPEXYTOJTBHIUKU
n -
e
HOB KYPCOB /1 : https://m.edsoo.ru/8al41ddc
00001IeHre 3HaHNUI
o H;)BTOpeHI/Ie OCH(;BHI;IX MIOHATHI 1 1 BuGnorexa LIOK
METOJIOB KypCOB 7 U 8 KIaccoB
: P . ’ https://m.edsoo.ru/8al4lefe
000011IeHre 3HAHUI
67 Hrorosas koHTpoJbHas padoTa 1 bubmorexa HOK
P P https://m.edsoo.ru/8a142368
" [ToBTOpEHUE OCH(;BHIéIX MOHATHAN U 1 BuGmiorexa LIOK
METOIOB KypCcOB 7 U 8 KIaccoB
: P . ’ https://m.edsoo.ru/8al420ac
000011eHrEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne HMara
Tema ypoka Kontpoabubie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3YYeHH S
padoTsI padoThbI pecypchl
O 0
| npeo)le;e:ple e o . | bubmmoreka [IOK
TPUTOHOMETPHUECKUX KLU
P P YHIER https://m.edsoo.ru/8al1424bc
yriaoB ot 0° 1o 180°
2 @opMyIIbl IPUBEICHUS 1 0
3 TeopeMa KOCHHYCOB 1 0 bubmorexa [IOK
p Y https://m.edsoo.ru/8al14336¢
4 Teopema KOCHHYCOB 1 0
5 Teopema KOCHHYCOB 1 0 bubmorexa OK
p Y https://m.edsoo.ru/8al42d5e
0 bu6mmoreka [IOK
6 Teopewa cuirycos ! https://m.edsoo.ru/8al42e8a
7 TeopeMa cuHycoB 1 0
8 TeopeMa cuHycoB 1 0
9 Haxoxnenue njivH CTOpOH U | 0 bu6mmoreka [JOK
BEJINYUH YIJIOB TPEYTrOJbHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyrojibHUKOB 1 0 bubmorexa HOK
peyr https://m.edsoo.ru/8al42ac0
11 Pemenne T JILHUKOB 1 0 bubmorexa HOK
CHICHHE TPEyro ° https://m.edsoo.ru/8al42ac0




bubmuoreka [JOK

12 Petnertiie TpeyroabHiKos https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroapHUKOB Brbmiorexa LIOK
https://m.edsoo.ru/8al42ac0
14 [IpakTueckoe NpUMEHEHUE TEOPEM bubnuorexa [JOK
CHUHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NpUMEHEHHE TEOPEM
CHUHYCOB U KOCHHYCOB
16 KonTponsHas pabora no teme bubnuorexa [JOK
"Pemenue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTHe o npeobpazoBaHUU bubnuoreka [IOK
noxoous https://m.edsoo.ru/8al43ab0
13 COOTBETCTBEHHBIE DJIEMEHTHI bubmuorexa [JOK
Mo00HBIX pHUTyp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI
mo00HBIX puTyp
Teopema o mpou3BeIeHUU OTPEIKOB
XOp/Jl, TeOpEMa O MPOU3BEACHUU bubnuoreka [JOK
20
OTPE3KOB CEKYIIUX, TEOpEMa O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTeabHOM
Teopema o mpou3BeIeHUU OTPEIKOB
XOpJ, TeopeMa O MPOU3BEICHUU bubnunorexa [JOK
21
OTPE3KOB CEKYIIUX, TEOpeEMaA O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTeabHOM
Teopema 0 pon3BeIEHUN OTPE3KOB
” XOpJ, TEOpEMA O IPOU3BEIECHUU bu6nuoreka [IOK

OTPE3KOB CCKYIIUX, TCOpPEMA O
KBaapare KacaTelbHOU

https://m.edsoo.ru/8al442da




IIpuMeHeHne TeopeM B pellIEeHUN

bubmuoreka [JOK

23 Ir€OMETPUUECKUX 3a/1a4 https://m.edsoo.ru/8a143f06
4 [IpuMeHeHne TeopeM B pelIEHUN bubnuorexa [JOK
r€OMETPUUECKUX 3a/1a4 https://m.edsoo.ru/8al443fc
)5 [IpuMeHeHne TeopeM B pelIEHUN bubnuorexa [JOK
r€OMETPUUECKUX 3a/1a4 https://m.edsoo.ru/8a144578
KonTponsHas pabora no teme
26 "[IpeoOpa3oBanue mogoous. bubnnorexa [JOK
Metpurueckue COOTHOLIEHHS B https://m.edsoo.ru/8al447a8
OKpyXHOCTH"
OrnpeneneHne BEKTOPOB.
27 @HI;HieCKHﬁ u FeOMETpI/I'—IeCKI/Iﬁ bubmmorexa LIOK
https://m.edsoo.ru/8a144960
CMBICIT BEKTOPOB
)3 CIio’)xeHue U BBIYUTAHHUE BEKTOPOB, bubmuorexa [JOK
YMHOKEHUE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8al44a8c
CIio)xeHue U BBIYUTAHUE BEKTOPOB, bubnuorexa [JOK
29
YMHOXEHHE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,
YMHOKEHHUE BEKTOpa Ha YUCIIO
31 Pa3noxxenue Bekropa 1o 1ByM
HEKOJUIMHEAPHBIM BEKTOpaM
32 Koopnunatsl BekTopa bubmuorexa IOK
https://m.edsoo.ru/8al44fbe
CkansipHO€ Mpou3BeIeHNE
33 BeKTo;)OB, er(l)j HpI/IMSHeHI/Ie JUISt bubnmorexa HOK
https://m.edsoo.ru/8a14539c¢
HaXO0’KJICHUS JUIUH U YTJIOB
34 CkansipHo€ npou3BeIeHNUE bubnunoreka [JOK

BCKTOPOB, €I0 IPUMCHCHHUC JJIS1

https://m.edsoo.ru/8al14550e




HaxOXXIACHUA JJIMH U YI'JIOB

35 Pemienue 3a71a4 ¢ MOMOIIBIO bubmuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3ama4 ¢ momompio bu6mmoreka [{OK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB 1S
pelieHus 3a1a4 GU3UKU
18 KonTponsHas paborta o teme bubnuorexa [JOK
"BexTops!" https://m.edsoo.ru/8a145b08
39 JlexapTOBBI KOOPUHATHI TOUYEK Ha
TIJIOCKOCTH
40 VYpaBHeHHE NpAMON bubmorexa LIOK
https://m.edsoo.ru/8al45c48
41 YpaBHeHue npsmoit
bu6mmoreka [IOK
42 ¥PABHEHHE OKPYKHOCTH https://m.edsoo.ru/8al14635a
43 Koopaunatsl Touek nepeceyeHus bubnuoreka [JOK
OKPY>KHOCTH U NPAMOM https://m.edsoo.ru/8a146620
MeTto1 KOOpAMHAT MIPU PEIICHUU
44 reoMeTpUUYECKUX 3aj1ay,
MPAKTUYECKUX 33734
MeTo1 KOOpAMHAT MIPH PEIICHUU
45 reoMeTpUUYECKHUX 3aj1ay,
MPAKTUYECKUX 33734
MeTto1 KOOpAWHAT MIPH PEIICHUU
46 reOMETPUUECKHX 3a/1ay,

MPaKTUYCCKUX 3adav




KonTtposnpsHas paboTa o teme

bubmuoreka [JOK

4 "
! HeKapTOB{?I KOOPHHATEL HA https://m.edsoo.ru/8al46e0e
IUIOCKOCTH
43 [IpaBHiIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBEIYHMCIIEHHE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmmoreka [{OK
4 q .
? MCIO T. JLAHHA OKPYKHOCTH https://m.edsoo.ru/8al1472c8
bubmmoreka [IOK
q .
>0 MCIo 7. JLAHHA OKPYKHOCTH https://m.edsoo.ru/8al4714c
51 JlivHa oyru OKpY»KHOCTH
bu6mmoreka [IOK
2 P
> dnatHas Mepa yra https://m.edsoo.ru/8al4714c
53 IImomans kpyra, cekropa, CerMeHTa bubmorera [IOK
tHans xpyra, pa, https://m.eds0o.ru/8a147426
54 IImomans kpyra, cekTopa, cerMeHra bubmorera [IOK
tHank xpyra, pa, https://m.eds00.ru/8a147750
55 IImomans kpyra, cekTopa, cerMeHra bubmorexa [OK
tHank Kpyrd, pa, https://m.edso0.ru/8a147750
56 TToHsaTHE O IBUXEHUU IIIIOCKOCTH bubmorexa [OK
a https://m.edsoo.ru/8al47c¢82
57 ITapannensHblii IEPEHOC, HOBOPOT bubmmorexa [OK
P p ’ p https://m.edsoo.ru/8al147f16
58 ITapannensHblii IEPEHOC, HOBOPOT bubmmorexa [OK
P PEHOC, TOBOP https://m.edsoo.ru/8al4716
59 [TapamiensHbIN IEPEHOC, TOBOPOT
60 [TapamiensHbIN IEPEHOC, TOBOPOT




61

[IpuMeHeHne NBUKEHUI ITpU
peuieHuu 3anaqy

bubmuoreka [JOK
https://m.edsoo.ru/8a1480e2

62

KonTposnsHast paboTa o Temam
"[IpaBusibHBIE MHOTOYT OJIbHUKH.
OKpyXHOCTb. JIBH>KEHUS
miockoctu"”

63

[ToBTOpenue, o6o0IICHNE,
CHCTEMAaTH3aIis 3HAHWH.
N3mepenune reoMeTpuaecKux
BEeNUYWH. TPEeyroJbHUKN

bubmmoreka [{OK
https://m.edsoo.ru/8a148524

64

[ToBTOpEeHuEe, 0600IICHNE,
CUCTEMAaTH3aIsA 3HAHWH.
[TapannensHble U
MEePIEeHANKYIISIPHBIE TTPSMBbIE

bu6moreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpEeHue, 0600IICHNE,
cUCTEMAaTH3aIysI 3HaHUH.
OKpYyXHOCTb U KPYT.
['eomeTpuueckre moCTpOCHHUS.
VYTIBl B OKPY)KHOCTH

66

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMAaTH3AI[Us 3HAHMIA.
Brucanubie ¥ OnMCcaHHEBIC
OKPY>XHOCTH MHOTOYTOJIbHUKOB

67

HroroBas koHTposbHasA paboTa

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpeHnue, 06061IeHNE,
cHUCTEMATH3allHsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O

68
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

PacriozHaBaTh M3ydeHHbIE TeoMeTpUyYecKue (UIyphl, ONPENeNiaTh HX
B3aUMHOE€ pACIOJIOKEHHE, H300pakaTb TIeoMeTpuueckue QUrypsl,
BBIIIOJIHATE YCPTCKU IO YCIOBHUIO 3aJlavM. I/ISMepﬂTB JIMHEWHBIE W
YIJIOBBIC BEJIMYUHBI. Pemars 3aaa4y Ha BBIYUCIICHHUE OJIWH OTPE3KOB U

BCJIMYHMH YI'JIOB

6.2

Jenate rpy0Oyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BETUYHUH MPEIMETOB B
peanpbHOM JKHU3HH, pa3sMepoB MPHUPOIHBIX OO0BEKTOB. Paznuuarh

pa3Mepsbl 3TUX 0OBEKTOB MO MOPSIKY BETUUNHBI

6.3

CTpouThb yepTeKH K TeOMETPUUECKUM 3a7a4amM

6.4

[Tonb3oBaTbCs MPU3HAKAMU PaBEHCTBA TPEYrOJIbHUKOB, UCIOIB30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELICHUU

3a1a4

6.5

HpOBOI[I/ITB JJOT'HYCCKHUC pacCyKacHuA C HCIIOJIBb30BaHHUEM

TCOMETPHUUCCKUX TCOPEM

6.6

ITonn3oBaThCs IIpU3HAKaMH PaBCHCTBA MpAMOYTOJIBHBIX
TPEYIrOJIbHUKOB, CBOMCTBOM MCAUAHBbI, HpOBC,Z[éHHOfI K THUIIOTCHY3C

IMIPAMOYTOJIBHOT'O TPEYIr'OJIbHUKA, B pPCHICHUN I'COMETPUICCKUX 3ada1

6.7

OHpC,Z[CJ'IfITL MapaJiuiCJIbHOCTh IMPAMBIX € IIOMOHIBIO YTJIOB, KOTOPBIC
06pa3yeT C HUMHU CCKYyIIasd. Onpe,ueJme NnapaieJIbHOCTb IPSAMBIX C
IMOMOIIIBKO PABCHCTBA paCCTOHHI/Iﬁ OT TOYEK OJIHOM HpHMOﬁ J0 TOUYCK

APYrou mpsmMou

6.8

PemaTte 3agaun Ha KaeT4aTOU 6yMare

6.9

HpOBOI[I/ITL BBIYHMCJICHUA MW HAXOJWTb YHCJIOBBLIC U 6YKBeHHLIe
3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3aJavdaX C HCIOJIb30BAHUCM

CYMMBbI YIJIOB TPCYTOJIbHHUKOB W MHOI'OYT'OJIbHHUKOB, CBOICTB YI'JioB,




06p330BaHHBIX Ipru HNOCPpCCCUCHUN JBYX MapalICIIBHBIX HPSAMBIX

ceKyllel. Pemare npakTuyeckue 3aa4i Ha HaXO0K/JICHHUE YIJIOB

BJIaI[eTB IIOHATHEM reoMEeTpUICCKOIro MECTa TOYCK. YMmeTh

6.10 OTpeneNniaTh OWUCCEKTPUCY yIila W CEepeAWHHBIA TEPHEeHIUKYISIp K
OTPE3Ky KaKk FTE€OMETPUICCKHIE MECTa TOUCK
DopMyIHpOBaTh ONPEICIICHUS OKPY)KHOCTH U Kpyra, XOpIbl |
6.11 TUaMeTpa OKPYXKHOCTH, TOJb30BaThbCs HMX CBOWCTBAMHU. YMETh
MIPUMEHSTH 3T CBOMCTBA MIPH PEIICHUH 33124
Bragers TOHSATHEM ONMHMCAHHOW OKOJIO TPEYrOJIbHWKA OKPYXKHOCTH,
yMeTh HaxomuTh e¢ TmeHTp. [lomp3oBartbest (pakraMu O TOM, HTO
6.12 OMCCEKTPHUCHI YTIO0B TPEYTrOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O
TOM, YTO CEPEAWHHBIC TMEPICHIANKYISIPBl K CTOPOHAM TPEYrOoJIbHHUKA
MEePECEKAIOTCS B OJTHOM TOUKE
Bragerp TOHATHEM KacaTebHOW K OKPYKHOCTH, TIOJB30BAThCS
6.13 TEOPEMOM O TEPHEHIUKYIIPHOCTH KacaTeIbHOW W  paJuyca,
MPOBEIEHHOTO K TOYKE KAaCAHMS
6.14 [Tonb3oBaTbcsi MPOCTEHIIMMHU T'€OMETPUYECKUMHU HEpPaBEHCTBaMH,
' MMOHUMATbh UX MPAKTUYECKUI CMBICIT
615 [IpoBOIUTH OCHOBHBIE TE€OMETPHUYECKHE IOCTPOEHUS C MOMOIIbIO
' LHUPKYJIA U JIMHEHKU
8 KVIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJLHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJibTara
6 I'eomerpus
61 Pacrio3naBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
' M0JIb30BAThCS UX CBOMCTBAMU MU PEIICHUH T€OMETPHUECKUX 33134
62 [IpumeHsATh CBOWCTBA TOUYKHM TMEPECEUEHUs] MEAUaH TPeYroJbHHKa
' (meHTpa mMacc) B peleHun 3a1a4
Brnagere mnoHsTHEM cpeAHEW JIMHUM TPEYrolbHUKA W Tpareluu,
6.3 MPUMEHSATh WX CBOWCTBA MPH pPEIICEHUH TEeOMETPUYECKHX 3ajad.

[Tonp3oBatbes Teopemoit daseca U TEOPEMON O MPONMOPLUHUOHAIBHBIX




OTPE3Kax, MPUMCHATH UX JJISA pCHICHUSA NPAKTUICCKUX 3alaYd

6.4

[IpumensaTs npu3Haku NOA00US  TPEYTOJIBHUKOB B PEIICHUU

TCOMCECTPHUUICCKUX 3ada1d

6.5

[Tone3oBaTbes Teopemoit [Iudaropa mis pemieHus reoMeTPUIECKUX U
IMPAKTUYCCKUX 3aJa4. CTpOI/ITL MaTEMaTUYCCKYIO MOACIb B
IMMPAKTUYCCKUX 3aJavdax, CaMOCTOATCIbHO ACJIAaThb qepTén( U HaXOJUThb

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Biagets noHATHMSMM CHHYCA, KOCHMHYCAa M TAaHIE€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TpeyroibHUKa. [lonb30BaTbCs ATUMU TNOHATUSAMU

I PEIICHUSA MPAKTUYCCKUX 3aJa4

6.7

Boruncnate (pa3nuyHbIMU crioco0aMu) IUIOLIAAb TPEYroJbHUKA U
IUION[AAM  MHOTOYTOJBHBIX Guryp (moJsib3ysch, TIJe HE00X0AUMO,
KalbKynaTopoM). [IpUMeHSTh MOTy4YeHHbIE YMEHUS B MPaKTUYECKHX

3a7a4ax

6.8

BirageTs MOHATHAMM BOMCAHHOTO M IEHTPAJIBHOIO yIria, MCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yrilax MeXay XOopAaMu (CEeKyLIUMHU) U
yIJ€ MEXKIy KacaTelbHOW M XOPIOW NPH PEUICHHH I€OMETPHUYECKUX

3a1a4

6.9

BJ'Ia,Z[eTB IIOHATUEM OIIMCAaHHOI'O IICTBIpéX}’l"OJ'IBHI/IKEEl, IIPUMCHATH

CBOMCTBA OMUCAHHOTO YETHIPEXYrOJbHUKA [IPH PEIICHUH 3a]a4

6.10

HpI/IMeHHTB IIOJIYYCHHBIC 3HaHHMA Ha  IIPAKTUKE —  CTPOHUTH
MaATEMAaTUYCCKUEC MOJACIN OJIA 3aJayd peaanofI JKU3HHU U IIPOBOJUTH
COOTBCTCTBYHOIIME  BBIYMCIICHHA C IIPUMCHCHUEM HO,Z[O6I/I${ n

TPUTOHOMETPHH (IIOJIB3YSICh, TJIe HEOOXOAUMO, KAIbKYISITOPOM)

9 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUCCKUC (byHKI_II/II/I OCTPBIX YI'JIOB, HAXOOUTH C UX
IIOMOIIBIO PAa3JIMYHBIC JBJIEMCHTBI MPAMOYT'OJIBHOTO TPCYTrOJIbHUKA

(«pemieHre  MPSIMOYTOJBHBIX  TPEYroJibHUKOB»). Haxomute (¢




MOMOIIBIO KATBKYJISATOPA) JITUHBI U YTIIbI 1711 HETAOIMYHBIX 3HAYCHHIA

6.2

[Tonwp30BarbCs dbopmynamu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM ISl HAXOXKJICHUSI COOTHOIIEHUM

MCKAY TPUTOHOMCTPHUYCCKUMH BCIMUYNHAMU

6.3

Hcnonp30Bare TEOpEMBI CHHYCOB M KOCHUHYCOB [UISl HAaXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYroJbHUKOBY),

IMPUMCHATH UX IIPU PCIICHUH I'COMCTPHUICCKUX 3a1a4

6.4

Bnagerp noHsTHsIMM TpeoOpazoBaHUs MOJOOMS, COOTBETCTBEHHBIX
aneMeHToB moJ00HbIX (uryp. Ilonb3oBaThes CBOMCTBaMU T0J100MS
MPOU3BOJBHBIX (PUTYpP, YMEThb BBIYHCIATH JJIMHBI U HAXOJUTh YIJIbI Y
nonoOHbIX ¢uryp. [lpumeHsTs cBOMCTBA MOAOOWS B MPAKTHUECKHX
3ajayax. YMeTb NPUBOJUTH MPUMEPHI MOJOOHBIX (GUTYp B

OKpY’KaIoIlleM MUpe

6.5

[lonb3oBaTbcsi TeopeMaMud O TPOU3BEACHUM OTPE3KOB XOpH, O

MIPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHON

6.6

[lonb3oBaTbcsi BEKTOpaMM, TIOHUMATh MX TEOMETPUYECKUA U
(¢busznueckuil CMbICH, TPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX U
¢usnueckux 3amad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHUE BEKTOPOB

JUTSI HAXOXKICHUS JUTUH U YTII0B

6.7

Ilonp30BaThCs MCTOAOM KOOpAMWMHAT Ha INIOCKOCTH, IIPUMCHATH €0 B

PEIICHNHU TCOMETPHUICCKUX U MPAKTUYCCKUX 3ada4

6.8

Brnagerp NOHATHSIMM — TPAaBUJIBHOTO  MHOTOYTOJbHUKA,  JUTMHBI
OKPY)KHOCTH, JUIMHBI AYT'M OKPY)KHOCTHM U paJMaHHON Mepbl yria,
yMeTb BBIYMCIATH IUIOHIaAb Kpyra W ero uacred. Ilpumensars

IMOJIYYCHHBIC YMCHUS B IIPAKTUYICCKHUX 3a/ladax

6.9

Haxoaute ocu nnu LHCHTPbI CUMMCTPHHA (1)I/Il"yp, MNPpUMCHATDL JABUKCHUA

IIIIOCKOCTHU B HpOCTCfII.HHX ciryqgasax

6.10

[IpuMeHsAT, TONyYeHHBIE 3HAHUS Ha TMpPaKTHUKE — CTPOUTH
MaTeMaTHYECKUE MOJENIN JUIsl 3aJad peaJbHON XU3HU U NPOBOIUTH
COOTBETCTBYIOLIIME BBIUUCICHHS C NPUMEHEHHEM TOoJ00us |
TPUTOHOMETPUYECKHX (YHKUUH (MONB3ysich, TJe HE0OXO0AUMO,

KaJIbKYISTOPOM)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomerpus
Havanphbie nonsitus reometpun. Touka, npsimasi, OTpe30K, Jdyd. YroJ. Buabl
6.1 yriaoB. BeprukaneHele M cMexHbIEe yribl. buccekrpuca yrina. Jlomanas,
MHOTOYTOJIbHUK. [lapanienbHOCTh U epIeHANKYISIPHOCTD MPSMBIX
6.2 Cummetrpuunble  (urypel. OCHOBHBIE CBOWCTBa OCEBOW CHUMMETPHUH.
' [IpuMepsl CUMMETPHH B OKPY)KAIOIIIEM MUPE
63 OCHOBHBIE TIOCTPOEHHS C TOMOIIBK) LHUPKYJIS W JIMHEWKU. TpeyroyibHHK.
' BricoTa, meanana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE UM pPAaBHOCTOPOHHUN  TpeyroibHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CBoiicTBA ¥ TIPU3HAKK PABHOOCAPEHHOTO TpeyroyibHUKA. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBoiiCTBa U MPU3HAKU NapaJUIENIbHBIX NMPsAMBIX. CyMMa yIiloB TPEyroJabHUKA.
' Breminue yriibl TpeyrojibHUKa
[IpsimoyronpHbiii  TpeyroiabHUK. (CBOMCTBO MeEIUaHbl MPAMOYTOJIBHOTO
67 TPEYroJbHUKA, MPOBEIEHHONM K runorteHy3e. llpu3zHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. 1IpSIMOYTOJIBHBIN TPEYroiabHUK C YIJIOM B
30°
HepaBenctBa B reomMeTpuu: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHo#, TeopemMa o OonblieM yrie u Oousblieil  cTOpoHE
TpeyroyibHUKa. [lepnenauKkysp u HaKJIIOHHas
69 l'eomerpuueckoe Mecto TOYeK. buccekrpuca yria #W  CepeMHHBIN
' NEePHEHANKYIISAP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUYEK
OKpy)XHOCTb U Kpyr, XopJa M JuaMeTp, HuX cBoiictBa. B3aumHoe
6.10 pacmoyioKeHUue OKpYKHOCTH U mnpsmoi. KacarenpHas u  cekymas K
OKPY>KHOCTH
611 OKpyXHOCTb, BINHMCAHHas B yroj. BrnucaHHas M ONUCaHHAsE OKPYKHOCTHU

TPEYTrOJIbHUKA




8 KJIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6 I'eomerpus

6.1 UYerplpéxyrosbHuku. [lapamenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpssmoyronpHUK, poMO, KBajipaT, UX PU3HAKU U CBOMCTBA

63 Tpamnenus, paBHOOOKas Tparnenus, e€ cBoicTBa U npu3Haku. [IpsMoyroiabHas
' Tpaneuus

6.4 Meron yaBoenuss Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TE€OopeMa O MPOMOPLUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa

6.6 [Togo6ue TpeyronbHUKOB, KOdpduiueHt mnonodus. Ilpusnakum nomgoOus
' TpeyrojabHUKOB. [IpruMenenne nogo0us npu peneHnH NpakTUIeCKUX 3a1au
6.7 @opmynbl U IUIOIIAM TPEYroJibHUKA, TMapajienorpamMma, pomba U
' Tpaneuuu

6.8 CpoiicTBa turomane reomerpuueckux ¢uryp. OTHOIICHHWE IUIOMIAaeH
' MoI00HBIX uUryp

6. Brrunciienue miomanaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
' MPaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TaHITE€HC OCTPOro yrja MpsSMOYTrOJIbHOIO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTOHOMETpPUYECKHUE
¢bynkun yrinos B 30°, 45° u 60°

6.12 Brnucannble W LEHTpaibHBIE YIUIBI, YrOJ MEXIY KacaTellbHOM U XOpIOW.
' VYTibl MEXIY XOpIaMU U CEKYLITUMU

6.13 BrucanHbIe ¥ ONMCAaHHBIE YETBIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpyXHocTed. KacaHuwe OKpyXHOCTEH.

OOu1me kacaTenbHbIE K ABYM OKPYXHOCTSIM

9 KJIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX1eCTBO. DOPMYIIBI IPUBEICHUS
Pemrenne TpeyronpHuKOB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PemieHue
6.2 MPaKTUYECKUX 3a/ad C MCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [Tpeob6pazoBanue nomoo6wus. [logodre cCOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema 0 nmpous3BeAEeHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
' CEKYILUX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bexkrop, umHa  (MOJIYJIb) BEKTOpa, COHAIIPaBJICHHBIE  BEKTOPBHI,
6.5 MIPOTUBOMOJIO)KHO ~ HANpPaBJIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallK HaJl BeKTOpamu. PasznokeHne BeKTopa Mo AByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopnunats! Bekropa. CkajsipHOE MpPOU3BENECHUE BEKTOPOB, NMPUMEHEHUE IS
' HaXOJICHUS JITUH U YTJIOB
JlekapTOBBI KOOPJMHATHI HA IUIOCKOCTU. YpPaBHEHUA MPAMOU U OKPYKHOCTH B
6.7 KOOpJIMHATaX, MEPECEUCHUE OKPYKHOCTEN U MPAMBIX. MeTO1 KOOPJUHAT U €r0
MIPUMEHEHHE
6.8 [IpaBunbHBIE MHOTOYTOJTBHUKH
6.9 JlnvHa okpyxHOCcTU. ['pajycHast u paguaHHasi Mepa yria, BBIYUCICHHUE UTHH YT
' OKpPY>KHOCTEH
6.10 [lnomane kpyra, ceKTopa, CerMeHTa
611 JIBuKeHHUsT TUIOCKOCTH W BHYTPEHHUE CHUMMETpUH ¢uryp (31eMeHTapHbIe

npencrasienus). [lapamnensusiii nepenoc. [loBopot




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
onepanuy HaJ MHOXECTBAMM; YMEHHE OIEepUpOBaTh IOHATUIMM:
rpad, cBs3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE HCII0JIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUIsL OTIMCAHUsl PEAIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELICHUU 3a]a4

U3 IpYTUX y4eOHBIX TPEIMETOB

YMeHHne onepupoBaTh MOHATUAMM: ONpPEAEIICHNE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HAaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKAa3bIBAHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHCIIO, JEIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCI0, MOIYlb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuuHasi IpoOb, CTAaHAAPTHBIM BUJ YHCIA, PAallMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE 4YHUCJIO, apu(METHYeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINIOJHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YHCIA, TNPEJCTABIATH 4YHCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATH 4YKCIA; YMEHHE [ellaTh MPUKHUIKY U OILIEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, alredpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHU
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYETHl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI C KOPHAMM, pa3joXKeHHEe MHOTOYJIEHAa Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYN Pa3HOCTH KBAJApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YMmenue ONICpUPOBATh NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHbIE W KBAJpaTHbIC ypaBHEHMS,
IPOOHO-PAMOHANBHEIC YPABHEHHSI C OJHOW TEPEMEHHOW, CUCTEMBI
JBYX JUHEHHBIX YPaBHECHMI, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NIPU PELICHUN 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/lad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI pelleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsl, YyObIBaHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHHS
GbyHKIMH; yYMEHHE OTIepUpOBaThH HNOHSATUSMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QYHKUUS, KBagpaTuyHas (QyHKIIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKIINUNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul pelleHHs 3a4a4 U3 APYrux
YUEOHBIX MpPEIMETOB U PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrPecCUu;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEN0BATEIbHOCTEH, (GOPMYIBl CYyMMBI H
oOl1ero wjieHa IpH pElIeHUd 3a/ady, B TOM YHCIE 3aJad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIE Ha ITPOLICHTHI,
JOJIM MW 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK M YCJIYI', HAJIOTH, 3a1a4U U3 obnactu YIIpaBJICHUA JIUYHBIMU U
CEeMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HEPABCHCTBA W CHUCTEMbI II0 YCIIOBHUIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[LOHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUSAMU: (UTypa, TOUKA, OTPE30K, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYTOJIbHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajiesorpaMM, poMO, TPSMOYTOJIbHUK, KBajpaT, Tpameuus;
OKPY>KHOCTb, KpyrI, KacareibHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3alauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh MOHATHSMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; IMApaUICbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nonaooue ¢uryp, moao0HbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA U TIPSIMOM;, YMEHHE paclo3HaBaTh PABEHCTBO, CHMMETPHUIO U
nonodue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAlb;
YMEHHE OLIEHUBATh Pa3MEpbI MPEIMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAAH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopeMy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHMS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkaTh IUIOCKMEe GUTYPBl W HX KOMOHWHAIWH,
IPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIBHOMY OITMCAHHIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM MpAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHE HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PCHICHHA 3aJda4, B TOM YHCIC H3 JPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIr'OBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOC, MEuaHa,
HauOOJIbllIee ¥ HauMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC MU3BJICKATh, HHTCPIIPETUPOBATDH )51 Hp606pa3OBBIBaTL




uHbOpMAIMIO, TPEJICTABICHHYI0 B TallMIAX M Ha JdarpamMMax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IIPOLECCOB U
SIBJICHUH; yMEHME paclo3HaBaThb W3MEHYMBBIE BEJIMYMHBI B

OKpYKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4dalHbBIN
9KCIIEPUMEHT), D3JEMEHTApHOE€ COOBbITHE (JIIEMEHTApPHBIN HUCXO[)
CIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/la4yd METOJOM OpraHM30BAaHHOTO mepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHUE OLIEHUBATh BEPOSITHOCTH pPEATbHBIX
COOBITHM M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJOBEpPOSITHBIX COOBITHI B OKpYXKallleM MHpPe U B IKU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIMNA W3YYCHHBIM METOJ MJIsi PEIICHHS
3a7a4¥, TPUBOJAUTH MPUMEPHl MATEeMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTE€MaTUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEJIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ PAa3BUTHSI MATEMAaTUKH KAaK HAyKH, MPUBOJIUTH
MIPUMEPbl MATEMaTHYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOI HCTOpUU




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, TIPOBEPAEMBIX HA OID ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbsublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

- OObIKHOBEHHbIE M JIECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' MePUOANYECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyecKhe ONepalud ¢  PaldoOHATBHBIMHU
' YUCIaMH

- JHelictButenbHbie uncia. ApudmeTHdecKkue omnepanud ¢ JAeUCTBUTEIbHBIMU
' YUCIIaMH

s [IpubmmkEéHHBIC BBIUMCICHUS, TPABHJIA OKPYTJICHUS, TPUKUAIKA U OIEHKA
' pe3ynbTaTa BEIYUCICHUN
2 AnreOpandeckue BhIpaXKEHUS

2.1 bykBeHHBIC BhIpaXKEHUS (BRIPAKECHHS C TIEPEMEHHBIMH )

59 Crenenp ¢ wnenplM nokasareneM. CTEneHb C pPalMOHAIBHBIM ITOKa3aTENIEM.
' CBoiicTBa CTENEHU

2.3 MHorousneHsl

2.4 AnrebOpaunveckas 1po0b

) s ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

21 Hensle u apoOHO-panmoHanbHble ypaBHEHHS. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHUH

3s Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 HucnoBsle MOCIE10BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEH

4.2 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 OyHKIMU
Oynknmst, cnocoObl 3amanus QyHknud. [padux  dynkinumu.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [Ipomexyrku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GYHKIMH. MaKCUMyMBbl H
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3HaYeHHWE (PYHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTtnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue urypsl 1 Ux cBoiicTBa
7.2 TpeyrosbHHUK
7.3 MHOroyrojasHuKN
7.4 OKpYXHOCTb U KPYyT
7.5 N3Mepenne reoMeTpu4ecKuX BeJTMYNH
7.6 BekTops! Ha MII0CKOCTH
8 BeposiTHOCT 1 cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

I'eomerpus 7-9 knacc, yueOHUK A1t 0011e00pa30BaTeIbHBIX OPraHu3aInid, 0a30BbI YPOBCHbD,
aBTop JI.C.AranacsH u npyrue, Mocksa «IIpocsemienuey 2023
['eomerpus. Pabouas Tetpans. 7,8,9 kimaccsl, mocodue ajisi ydamuxcsi 001eo0pa3oBaTeIbHbIX

opranusanuii. Mocksa «IIpocsemenue» 2023

METOIUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA
I'eometpust 7 knacc [loypounsie tiansl (o yaueoHuky JI.C.Atanacsaa u np. «['eomerpus. 7-9
knaccel). ABtopsl T.JI.AdanaceeBa, JI.A. Tanununaa, Bonrorpan 2020
I'eometpus 8 xknacc [Toypounsie miansl, 9acth 1,2 (o yueonuky JI.C.AtanacsiHa u ap.
«I"eometpus. 7-9 xnaccer). ABrop M.I'. I'mnsposa, Bonrorpan 2020
I'eomerpus 9 xknace [loypounsie miansl, (o yueonuky JI.C.Atanacana u ap. «['eomerpus. 7-9
knaccel). ABtop T.JI.Adanacwesa, JI.A. Tanmmnuna, Boarorpan 2020
Tectel mo reometpuu k yueOnuky JI.C. Atanacsina u np. «I'eomerpus. 7-9 kmaccol, 7,8,9
kiaccsl. M3parensctBo «Ok3ameny MockBa*2016

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

PO, MO, Yun.py, Pemny OI'D, Pemry BITP
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