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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OAMH U3 OCHOBHBIX PA3JEIOB IIKOJIBHOM MaTEMAaTHKHU, B 7-9
Kjaccax Juisi cimaboBumsanux oOydaronuxcs (Bapwadt 4.1) mMeeT CBOEH IENbi0
o0ecreyuTh U3y4eHHe CBOWCTB M pa3MepoB (UTyp, UX OTHOIICHUN W B3aUMHOE
pacrnoyioxkeHue, OMUpaeTcs Ha JIOTMYECKYI0, JOKa3aTeldbHYI0 JIMHUIO. LleHHOCTh
M3YUYEHUS] T€OMETPUM Ha YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUs 3aKIHOYAETCS B
TOM, 4YTO OOYYAlONIUHCSA YYUTCS TPOBOIUTH JOKA3aTEIbHBIE PACCYKICHUS,
CTPOUTH JIOTUYECKHE YMO3aKJIIOUEHUs, OKa3bIBaTh UCTUHHBIC YTBEPXKICHUS H
CTPOUTH KOHTPIPHUMEPHI K JIO)KHBIM, MMPOBOJIUTH PACCYXKIIEHUS «OT MPOTUBHOTOY,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYITUPOBATH OOpATHBIC YTBEPKICHUS.

Btopoii uenpi0 H3ydeHUsT TEOMETPUU SIBIISIETCS. HUCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TIPU PEIIEHUU KaK MaTEeMaTHYECKUX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEUAIOIIMXCA B pealbHOW Ku3HU. OOyyaromuiicss TOJDKEH HayYUThCs
ONPENENIUTh TEOMETPUUECKYIO (UTYpYy, ONMUCATh CIOBAMHU JAHHBIM UYEPTEXK WIH
PUCYHOK, HAITH IJIOMIaJb 36MEIBHOTO YYaCTKa, PaCCYUTATh HEOOXOAUMYIO IJIUHY
ONTOBOJIOKOHHOTO KaOenss win TpeOdyemble pa3Mephbl Tapaxka isi aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpas, BHIYMCIMUTENbHAS JUHUS B M3YYEHUU T€OMETPHUHU.
[Ipu pemienuu 3aga4 MPakTUYECKOTO XapakTepa OOYyYaIOIIMICS YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJICTTM PEATbHBIX KU3HCHHBIX CHUTYalWid, TPOBOIUTH
BBIYHCIICHUS U OIIEHUBATDH aJIEKBATHOCTh MOTYYEHHOTO pe3yJibTara.

Kpaiine BakHO NOMYEPKUBATH CBS3M T€OMETPUU C JPYTUMHU Y4EOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIOJIL30BaTh OMPEACICHHUS T€OMETPUUECKUX (PUTYD
U TIOHSITHH, EMOHCTPUPOBATH MPUMEHEHUE TMOJYYCHHBIX YMECHHH B (U3HKE U
TeXHUKE. OTH CBA3W HauOoyiee spKO BHUAHBI B TeMax «BeKkTopsy,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebnpiii kypc «l'eomeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC Pa3/IeiibI
comepxkanusi: «['eomerpuueckue ¢Gurypel M UuX CBOWCTBay, «UW3mepeHue
F€OMETPUYECKUX  BEIIMYUH», «JleKapTOBbl ~KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BekTopbl», «/[BrkeHus miockoctny, «IIpeodpazoBanus mogoousy.

Ha wu3ydyenme yuebHoro «kypca «['eomeTpus» uisi  CIaOOBUISIIIAX
obyuarommxcs (BapuantT 4.1) orBogutcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B
HeleNno, M3 HuUX | Yyac — OuYHbIE JUCTAHIMOHHBIE 3aHATUA U | dYac —
camocToATeNnbHas pabora ywammxcs c¢ nociuenytomuMm off-line  konTposnem
YUUTEIEM U 00CYXICHHEM BBITTOJHEHUS pabOTHI ¢ yUalluMucs B on-line pexume),
B 8 Kiacce — 68 yacoB (2 yaca B HEZIEJI0, U3 HUX | 4ac — OYHbIE TUCTAHI[MOHHBIC
3aHATUA M 1 Yac — caMocTosTeNIbHas padoTa ydamuxcs ¢ nocieayromum off-line
KOHTPOJIEM YYHUTEJIEM U OOCYXJICHUEM BBIMOJHEHUS PabOThl ¢ YYalIUMUCS B ON-
line pexxume.), B 9 kmacce — 68 gacoB (2 yaca B Hexento, 3 Hux 0,5 yaca — OUHBIC



JTUCTAaHITMOHHBIE 3aHATHS W 1,5 "yaca — camocrosiTenbHas paboTa ydamuxcs C
nocienyomum off-line  KoHTpoJieM yuuTeleM Hu OOCYXKJICHHEM BBITOTHEHUS
paboThI ¢ yyamiuMucs B on-line pexxume.).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Hauanbnble nousatus reomerpun. Touka, IpsiMasi, OTpE30K, JIyd. YToJI. Buasl
yriioB. BeprukanmbHble © cMexHbIE yIUIBl. buccexktpuca yria. Jlomanas,
MHOI'OyroyibHUK. [IapannenbHOCTh ¥ EPIEHIUKYIAPHOCTD NPSAMBIX.

CummMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOW CHUMMETpPHUHU.
IIpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LHMPKYJIS WU JIMHEWKU. TpeyrojbHUK.
Bricora, Menuana, OMcceKkTprca, UX CBOWCTBA.

PaBHOOE/IpeHHBII W PaBHOCTOPOHHHMM  TpEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa ¥ TpHU3HAKU pPaBHOOEAPEHHOTO TpeyroiapHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU NApAJIIENBHBIX IPsAMBIX. CyMMa YIJI0B TPEYIrOJbHUKA.
Brenrnue yriel TpeyroyibHUKA.

[IpssmoyrosibHbIE  TpeyroiabHUK. CBOWCTBO MEAHMAHBl MPSAMOYTOJIBHOIO
TPEYyroJibHUKA,  IPOBEAEHHOM K  rumnoreHy3e. lIpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. 1IpsIMOYTOJIBHBII TPEyroJabHUK ¢ yIriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOW, TeopeMa O OOoJbIIeM yIjie U OOJbIIEH CTOPOHE TPEYrOJIbHHKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

I'eomeTpuyeckoe MecTo TO4YEK. buccekrpuca ymia U CepeIMHHBIN
MIEPIIEHIUKYJISP K OTPE3KY KAK TEOMETPUUECKAE MECTA TOUYEK.

OKkpy>XHOCTb M KpyI, XOpJa M JuaMeTp, HuX CBOMCTBa. BzaumHoe
PacCIIOIOKEHUE OKPYKHOCTH U npsiMoM. KacarenbHas M cexylas K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCAaHHAas B YroJ. BnucanHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamienorpamm, ero npu3Haku U cBoucTBa. YacTHble
cllydad NapajuleJorpaMMoB (TPSMOYTOJIBHUK, poMO, KBajapaT), UX HpHU3HAKU U
cBoiictBa. Tpamerus, paBHOOOKas Tpamerus, €€ CBOWCTBA M TMPHU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

Meron ynBoenuss menuassl. LleHTpanbHas cumMmerpus. Teopema Paneca n
TEOpEMa O IPONOPLUOHAIBHBIX OTPE3KaX.

Cpennue JIMHAM TPEYTOJIbHYUKA U Tpanenuu. LleHTp macc TpeyrojbHUKa.



[Togobue TtpeyronbHUKOB, Ko3pduiueHnt mnomodus. I[lpusHaku momooUs
TpEeyroJbHUKOB. [IpruMeHeHne noqooust mpy peleHny NPakTUIeCKUX 3a/1a4.

CpoiicTBa miomaaei reomerpuueckux ¢uryp. DopmMynbl A IUIOLIAAH
TPEYroJIbHHKA, NapajienorpaMma, pomOa u Tpanenud. OTHOLIEHUE MJIoMaaen
MOI00HBIX GUTYP.

Brluncnenue miomaaeid TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemenun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TAaHT€HC OCTPOro yrila MNPSIMOYTOJIBHOTO TPEYIrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUroHOMETpUYecKHe (YyHKIHMH
yrioB B 30, 45 n 60°.

BrnincanHble W LUEHTpaNbHBIE YIJIbI, YTOJl MEXIY KacaTeJIbHOM M XOPJIOU.
VYrnel  Mexay XopAamMud M CEeKylUMMH. BrnucaHHble W ONMCaHHBIE
YETBIPEXYTOJBbHUKNA. B3auMHOE pacnojiokeHue HAByX OKpykHoctei. Kacanue
oKpykHOCcTel. OO11I1e KacaTeNbHbIE K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKI€CTBO. POPMYIIbI TPUBEACHHUS.

Pewienne TpeyroiapbHuUKoB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTUYeCKUX 3ajlad C MCIHOJb30BAaHUEM TEOPEMbl KOCHHYCOB H
TEOPEMbI CUHYCOB.

IIpeobOpazoBanme nompoous. [logodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mNOpPOW3BECEHHH OTPE3KOB XOPA, TEOPEMBbI O MPOU3BEAECHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBAAPATE KacATEIbHOM.

BekTop, amuHa  (MOIylb)  BEKTOpa, COHAIIPaBIEHHBIE  BEKTOPHI,
MPOTUBOMOJIOKHO  HANpaBJIECHHbIE  BEKTOPbHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallid HaJ BEKTOpaMu. Pa3iokeHue BEKTOpa MO JBYM
HEKOJUIMHEeapHbIM BekTopaM. Koopaunatel BekTopa. CkajsipHOE NpPOU3BEICHHE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JIlekapTOBBI KOOPJAUHATHI HA IUIOCKOCTU. Y PABHEHUS MPSIMON U OKPYKHOCTHU
B KOOpJMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MpsAMbIX. MeToa KOOpAUHAT U €ro
IPUMEHEHHUE.

[IpaBunbHbIE MHOTOYTOJBHUKH. JlnmHa OKpyxkHOCTH. ['pamycHas u
paauaHHas Mepa yrIiia, BBIYUCIEHUE JUIMH JIyr OKpyx)HocTel. Ilnomans kpyra,
CEKTOpa, CErMEHTA.

JIBI>KEHHST TUIOCKOCTH W BHYTPEHHHUE CUMMETpUM (Guryp (sjaeMeHTapHbIe
npeactaienus). [lapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHS TIIPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSA

JInyHOCTHBIE, MeETaNpeAMETHbIE U MPEAMETHbIE PE3yJbTaThl  OCBOCHUS
cmaboBuaAIUMU  oOydaronumucs (BapuanT 4.1) mpemsaraeMoil MpOTpaMMBbl
cootBeTcTBYlOT DPI'OC OOO ¢ ydyetoM HX 0COOBIX 00pa30BaTEIbHBIX
NOTpeOHOCTEM.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaTbhl OCBOCHHMsS MpOrpaMMbl Yy4yeOHOro Kypca
«"eomeTpus» XapaKTEpHU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTE€MaTHKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHMSIM  POCCHUICKHX
MaTEMaTUKOB M POCCHUICKOM MaTeMaTUYECKOW IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHKEHUW B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 0053aHHOCTEN I'paXkIaHWHA U peau3aliu ero
npaB, NPEICTaBICHHEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHUPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP IPakIaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ITHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIIEHUWM MPAKTHUYECKUX 3a/1a4
MaTE€MaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MAaTeMaTHYECKOro
o0Opa3oBaHMsI Ha NPOTSHKEHUUM BCEH JKHU3HM JUI YCHEIHOW MpodeccroHaIbHOM
JESATENbHOCTY M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYyAIBHON TPAEKTOPUH O0pAa30BaHUsS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTE€MaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUW, YMEHUIO BHUAETH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTalUueld B [JEATEITbHOCTM HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHUECKON HayKd Kak cdepbl uelIoBEYECKOi
JEATENBHOCTH, HTANOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,



OBJIQJICHUEM SI3BIKOM MaTE€MaTHKH U MAaTeMaTUYE€CKOW KYJIbTYpOH KaK Cpe/ICTBOM
MO3HAHUSI MHUPA, OBJAJACHUEM MPOCTEUIIMMU HABBIKAMHM HCCIIEI0BATEIbCKON
JEATSILHOCTH;

6) ¢usuyeckoe Bocnuranue, (popmMHupoBaHHMEe KYJIbLTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0J1ArONOJYYHus:

FOTOBHOCTBIO MPUMEHSTH MATEMAaTHUUYECKUE 3HAHUA B HMHTEpPECaX CBOETO
3I0POBbsI, BEJACHUS  3J0POBOrO0  00pa3a  KU3HU  (30pOBOE  MHTaHUE,
cOaJlaHCUPOBAHHBIM PEXUM 3aHSATUM U OTAbIXa, peryispHas ¢usndeckas
aKTHBHOCTB), C(OPMHPOBAHHOCTBHIO HaBbIKa pPeQICKCHH, TPH3HAHHEM CBOETO
IpaBa Ha OIIMOKY W TaKOTo K€ TMpaBa JPYroro 4ejIoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHNE MAaTEMATUUYECKUX 3HAHWUW IS PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIeH Cpeapl, IUIaHUPOBAaHUS TIOCTYIIKOB U
OIIEHKM WX BO3MOJKHBIX TIOCJIEACTBUM ISl OKPYXAKOUIEH Cpelbl, OCO3HAHHEM
1100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTeHW X pelieHus;

8) ajanTanus K U3MEHSIOIIMMCS YCJIOBUSAM COLMAJIBLHOM M NMPUPOIHOMI
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO JI€SITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JIPYyTUX JIOJIe, MpUOOpeTaTh B COBMECTHOM AESTEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OIbITA JIPYTHX;

HEOOXOTUMOCThI0O B (OPMUPOBAHUM HOBBIX 3HAaHMK, B TOM YHCIIC
dhopMyIHpOBATH WUJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHHMATh
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIE pELICHUs] U JeUCTBUS, (OPMYJIHUPOBATH U OIICHUBATH PUCKU U
MTOCJIEACTBUS, (OPMHPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC Y4eOHbIE AeiCTBUA

ba3oBble Jjornueckue aeicTBUA:

@ BBUIBILATH U XapaKTEPHU30BaTh CYIIECTBEHHBIE IMPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, TOHATUI, OTHOLIEHUN MEXIy MOHATUAMHU, (OPMYIUPOBATH
ONpEAENCHUs]  TMOHATHM, yCTaHAaBIMBaTh  CYLIECTBEHHBI  INpPU3HAK
KJaccu(uKanuy, OCHOBaHUS i OOOOIIEHHUS W CpPaBHEHMS, KpPUTEPUU
MIPOBOJMMOI0 aHAJIN3;



BOCHIPUHUMATh, (opmMylIupoBaTh M  IpeoOpa3oBbIBATh  CYXKIACHUS:

YTBCPAUTCIIBHBIC W OTPpHUHOATCIBHBIC, CAWMHHUYHBLIC, YaCTHBIC U 06[III/I€,
YCIIOBHBIC,

BBIABJIIATD MAaTCMaTHYCCKUC 3dKOHOMCPHOCTH, B3aMMOCBIA3H u

IIPOTUBOPCYUA B (1)aKTaX, JaHHBIX, H&6JIIOI[€HI/IHX n  YTBCPKIACHHAX,
npeaaratb KpUTCpruu JJIs1 BBISIBJIICHUA SaKOHOMepHOCTGﬁ u HpOTHBOquHﬁ;

JIeJaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTHBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOYEHUHN, YMO3AKIIOUEHUH 110 aHAJIOTHH;
pa30bupaTh JOKa3aTebCTBA MaTEMATUYECKUX YTBEPKIACHUHN (IIPSAMBIE U OT

MPOTUBHOI0), MPOBOJAUTH CAMOCTOSITEJILHO HECJIOXKHbBIE JT0Ka3aTeIbCTBa
MaTeMaTU4ecKux (HakToB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOJIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh Ccroco0 pemieHus y4dyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO

BAPUAHTOB pEIICHHUs, BbIOUpPATh HauOoee MNOAXOMSAINMNN C Yy4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareabCcKHue AeiiCTBUSA:

HCIIOJIB30BATh BOIIPOCHI KakK I/ICCJIGILOBaTeJ'H:CKI/Iﬁ HHCTPYMCHT IIO3HAHMHA,

dbopMyIMpOBaTh BOIPOCH, (PUKCUPYIONIUE MPOTUBOpEUNE, MpoodiIeMy,
CaMOCTOSITENIFHO ~yCTaHABIMBAaTh HMCKOMOE U JlaHHOe, (OPMHUPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UITUIO, MHCHHUE;

INPOBOJUTL II0 CaMOCTOATCIBHO COCTABJICHHOMY IIJIaHY HECJI0XKHbBIN

AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAaHUE TT0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOMH;

CaMOCTOATENHHO (POopMyIHUpPOBaTH 00OOIIEHUS U BBIBOJBI MO pe3yibTaTaM

HpOBeI[éHHOFO Ha6J'IIOI[eHI/I$I, HCCICAOBaHHMA, OLCHHUBATH AOCTOBCPHOCTD
IMOJIYUYCHHBIX PC3YJIbTATOB, BEIBOAOB U 0606H16HI/H>'I;

IIPOrHO3UPOBATE BO3MOKHOC PpPA3BUTUC IIPOHCCCA, A TAKIKC BBbIABUT'ATH

MPCAIOJIOKECHHA O €T0 PAa3BUTHHU B HOBBIX YCJIOBUSAX.

Pabora ¢ undgopmanmeii:

BbIABJIATHE HEAOCTATOYHOCTH H M30BITOYHOCTD HH(i)OpMaI_II/II/I, JAaHHBIX,
H€O6XOI[I/IMBIX AJI1 pCIICHUA 3a1a9M,
BBI6I/IpaTB, AHAJIM3UPOBAThb, CHUCTCMATU3HUPOBATL W HHTCPIPCTUPOBATH

uH(OPMAIUIO Pa3TUYHBIX BUAOB U (POPM IIpeICTaBIICHNUS,



BbIOMpaTh (OpMy MPEACTaBICHUS MHPOPMALUA M HWILIFOCTPUPOBATH

pelraeMbie 3aJaud  CXeMaMmu, JuarpaMMaMH, WHOM Tpadukoil u wux
KOMOMHAIIMSIMHU;

OLICHMUBATDH Haﬂé}KHOCTB I/IH(I)OpMaIII/II/I 0 KpUTCPUAM, IIPCIAJIOKCHHBIM

YUYUTCIIEM UJIN C(l)OpMYJIHpOBaHHLIM CaMOCTOATCIIBHO.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

BOCIIpUHUMATDb U q)OpMy.TII/IpOBaTB CYXXICHUA B COOTBECTCTBUHU C YCIOBHUAMU

Hn ncjisiMm O6I].I€HI/I$I, SACHO, TOYHO, I'PAMOTHO BbIpa’KaTb CBOXO TOYKY 3pPpCHUA
B YCTHBIX W IMHCBMCHHBIX TCKCTAX, AaBaTb IIOJACHCHUA IIO XOAYy PCIICHHUA
3ala4yu, KOMMCHTHPOBATH HOqueHHBIﬁ pE3yIbTAaT,

B XO0I€ O6CY}KI[€HI/I}I 3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY}KI[3,GMOIZ TCMBI,

npo0JieMbl, pelaeMoil 3aauu, BeICKa3blBaTh UJIEU, HALIEJICHHbIC HA TIOUCK
pELICHMs, COIMOCTABIATh CBOM CYXIEHUS C CYXICHUSMU JPYyrUxX
YYACTHHKOB JHAJIOTa, OOHAPYXMBATh PA3JIMYME U CXOJCTBO NO3ULUH, B
KOppEKTHOH (popme PpopMyIupoBaTh pa3HOIIACHs, CBOU BO3PAKEHUS;

npcacCTaBJIAATh PE3yJIbTAThI peHuiCHuA 3aJa4u, OKCIICPUMCHTA,

UCCJIeIOBAHUSI, IPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh (hOpMAT BHICTYILJICHUS
C Y4€TOM 3aja4 MPEe3eHTALUHU U OCOOCHHOCTEN ayIMTOPHH;

ITIOHUMATh U UCIIOJIb30BATh NPEUMYILIECTBA KOMAaHIHON U HHIAUBUILYAIbHOU
paboThI MPU PEIICHUH YYEOHbIX MaTEMaTUUYECKUX 3a/1a4;
MIPUHUMATh LEJIb COBMECTHOM IEATENbHOCTH, IUIAHUPOBATH OPraHU3aLNI0

COBMECTHOW pabOThI, pacmnpenensTh BUIbI pPabOT, JOTOBAPUBATHCA,
0o0CyXIaTh MPOIIECC M Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKHUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (popmax paboTel (0OCykaeHHs, OOMEH

MHEHHUSMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacTh PaOOTHI
U KOOPJMHHUPOBATH CBOU JIEUCTBHUS C JPYTUMHU WICHAMH KOMAaHJIbI,
OLICHMBATh KAyeCTBO CBOEro BKJaJa B OOIIMU MPOIYKT IO KPUTEPHSM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEpCAJbHbIE Y4eOHBIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOATCIIbHO COCTABJIATH ILIAH, aJITOPUTM PCHICHUA 3aJjaduu (I/IJ'II/I €ro

9acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpPOBaTh M KOPPEKTUPOBATH
BapUaAHTHI pelIeHUH ¢ y4ETOM HOBOM MH(pOpMAIUK.



CaMOKOHTpOJIb, 3MOIII/IOH2L]ILH])Iﬁ HHTCJJICKT:
@ BJIAACTH criocodaMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIPOLECCCa U pe3yJjibTaTa
peICHus MaTeMaTH4YEeCKOMN 3aJa4u,
@ IPCIABHUIACTH TPYAHOCTH, KOTOPHIC MOI'YT BO3ZHHUKHYTH IIPH PCHICHHUU 3a1a4H,

BHOCHUTb KOPPEKTHUBBI B AESITEIBHOCTb Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HaMJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

@ OICHMBATH COOTBCTCTBUEC PE3YyJIbTaTa ACATCIBHOCTU IMOCTaBJICHHOM oejan nu

YCIIOBHSIM, OOBSICHSATH NMPUYUHBI JOCTIDKCHHS WJIM HEIOCTYDKCHHS IICINH,
HAXOJIUTh OMHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 kJjacce OOyYarolmMICs TMOJYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

Pacrio3naBaTh UW3y4YeHHBIE TE€OMETPUUECKUE (UTYpBI, ONPENeNsITh UX
B3aMMHOE PAacCIOJIOKEHHE, H300pakaTb T'eOMETpUYecKue (UTYphI, BBIOIHSTH
YEpTEXKU MO0 YCIOBUIO 3amaud. M3mepsTh NHUHEHHBICE W YIJIOBBIE BEJIWYHWHBI.
PemaTe 3a1aun Ha BEIYMCIIEHHUE JJIMH OTPE3KOB U BEJIUYWH YIJIOB.

Jlenate TpyOyr0 OIICHKY JWMHEWHBIX W YIJIOBBIX BEIUYHH IMPEAMETOB B
peaNbHON >KM3HHU, pa3MEpOB NPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepsl 3THX
00BEKTOB IO TMOPSIAKY BETUYUHEI.

CtpouThb yepTeKu K T€OMETPUUYECKUM 3a/1auam.

[Tonp30BaTbCAd MpHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
NPU3HAKKU U CBOMCTBA PABHOOEAPEHHBIX TPEYTOJIBHUKOB IIPHU PEIICHUH 3a/1a4.

[IpoBOANUTE JTOTHYECKHE PACCYXKICHUS C HUCIOJIb30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.

ITonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEAMAaHbl, TMPOBEIAEHHOW K  THUIOTEHY3€  MPIMOYTOJBHOTO
TPEYroJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OnpenensiTe napamuiebHOCTh IPSIMBIX C MOMOIIBIO YTIIOB, KOTOPhIE 00Opa3yeT
¢ HUMU cekymas. OnpeaensaTh NapaieIbHOCTh NPSIMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSAMOM.

PemaTe 3a1aun Ha Ki1eT4aTol Oymare.

[IpoBOANTH BBIYKMCICHUSI M HAXOJUTh YHUCJIOBbIE W OYKBEHHBIC 3HAUYCHUS
YIJIOB B TEOMETPUYECKMX 3aJadyax C HCHOJIb30BAaHUEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPHU



[IEPECEYEHNH [IBYX IapaJUICIbHBIX NPSAMBIX CeKyleud. Pemare mnpakTtuyeckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Brnagete NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OINPEACIsTh
OMCCEKTPUCY yIJia U CEPEIMHHBIN MEPICHANKYIISIP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opMynupOBaTh ONPENECICHUS OKPYKHOCTHM M Kpyra, XOpAbl U JHAMETpa
OKPY’KHOCTH, TOJIb30BATHCS UX CBOWCTBAMHU. ¥ METh NNPUMEHSATh 3TU CBOMCTBA IIPH
pEIICHUY 3a7a4.

Brnagere moHsATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXXHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilonb3oBaThecsi (pakTaMu O TOM, UYTO OMCCEKTPHUCHI YIJIOB
TPEYroJibHUKA IMIEPECEKAIOTCSI B OJAHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaaere noHsATHEM KacaTeNnbHOM K OKPYKHOCTH, IOJIB30BATHCA TEOPEMOU O
NEPIEHAUKYJIIPHOCTH KacaTeJIbHOM U paguyca, IPOBEAEHHOIO K TOYKE KACAHUS.

[Tonp30BaThCA MPOCTEUIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMH, TIOHUMATh
VX IPAKTHYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE ITOCTPOEHHUS C TOMOIIBIO LIUPKYJIA U
JINHENKHU.

K xoHmy oOydenuss B 8 kJjacce oOydYaromMiiCs TOJYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

Pacnio3HaBaTe OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
IIOJIb30BATHCS UX CBOMCTBAMU IPU PELICHUU F€OMETPUYECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOYKHM TMEPECEUCHHUS MEIUaH TPEyrojbHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnaaeres noHsATHEM CpegHEW JIMHUM TPEYTrOJIbHUKA U TpaIelu, NPUMEHSTh
UX CBOWCTBA IIPU PELIEHUWHU TreoMeTpudeckux 3anad. [losb3oBaTbest TeopemMon
daneca ¥ TEOPEMOU O MPOMOPLUUOHATBHBIX OTPE3KaX, MPUMEHSTh UX JJIs1 PELICHUS
MPAaKTUYECKUX 3a7a4.

[IpumeHsTh MpU3HAKY MOJ00US TPEYTOILHUKOB B PEIICHUH T€OMETPUIECKUX
3a7a4.

[Tonb3oBaTecs Teopemoir [ludaropa npns pemeHuss TE€OMETPUYECKUX MU
npakThdeckux 3aaad. CTpouTh MATEMATUYECKYK) MOJEIb B MPAKTHUYECKHUX
3a71a4ax, CaMOCTOSITEIBHO JIE€JaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIUE JJITUHBI.

Bnagers mnonsTHSAMHM CHMHYyCAa, KOCHMHYyCa M TaHIE€HCa OCTpPOro yria
MPSAMOYTOJBHOTO TPEYroiabHHUKA. [10Ib30BaThCA ITUMM MOHATUSIMU JJISl PEUICHUSA
MPAaKTUYECKUX 3a7a4.

Boraucisats (pa3audHbIMU CIOCOO0aMM) TUTOMIAAh TPEYTOJBHUKA U TUTIOIIAIH
MHOTOYTOJIbHBIX ~ Quryp (moyib3ysich, TJ€ HEOOXOAUMO, KaJbKYJISTOPOM).
[IpuMeHSTh OTy4YEHHBIE YMEHUS B TPAKTUYECKUX 3a/1a4ax.



Brnanerb MNOHATUSMH BIHUCAHHOTO M IEHTPAJIBHOTO YIJIA, HCMOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MEXay XOpAaMH (CEKYIIMMH) U YIiie MEXKIY
KacaTeJIbHOM U XOPJIOU MPU PELIEHUHA N'€OMETPUYECKUX 3a1a4.

Brnagete mOHATHEM ONMMCAHHOTIO YETHIPEXYTOJBbHUKA, NMPUMEHIThH CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3aa4.

[IpuMeHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHYECKHE
MOZENH VISl 3a/1a4 PEAJIbHOW KU3HU U MTPOBOAUTH COOTBETCTBYIOLINE BBIUUCICHUS
C OPUMEHEHUEM NOAOOUS W TPUTOHOMETPHUH (IMOJNB3YSACh, I/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce oOydYarOmIMICS TONYYHUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBHIX YIJIOB, HAXOJUTh C WX
MIOMOIIBI0 PA3NUYHBIE BJEMEHTHI MPSMOYIOJBHOTO TPEYroJibHUKA («penieHue
IPSIMOYTOJIbHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJISITOPA) ATUHBI
Y yTJIbI 111 HETAOJIUYHBIX 3HAYECHUM.

[Tonp3oBaThes popMyliaMH MPUBEIECHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM i1 HAXOXKJICHHS COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXO0XKACHUS PA3JIUYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («pEIIeHuE TPEYroJbHUKOBY»), MPUMEHSTh HUX MpHU
pEeLIEHNN FeOMETPUYECKUX 3a1ad.

Brnagets moHsTHSIMH  nipeoOpa3oBaHMs  MOJOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX puryp. [1onp30BaThCSI CBOMCTBAMHU MOI00MS MPOU3BOJIBHBIX
buryp, ymeTh BBIYUCHATH JJIMHBI W HAXOJIWUTh YIJbl Yy NOAOOHBIX (uryp.
IIpuMeHATH CBOMCTBA TOMOOMS B IPAKTHYCCKHX 3ajadax. YMETh HIPHUBOIUTH
IpUMEPBI TOJIOOHBIX GUTYP B OKPYIKAIOIIEM MHUPE.

[Tonp30BaThCs TEOpEMAMU O MPOU3BEAECHUH OTPE3KOB XOPA, O MPOU3BEACHUN
OTPE3KOB CEKYLIUX, O KBaAPaTe KacaTeIbHOM.

[Tonp30BaThCS BEKTOpAMH, MOHMMATh MX TE€OMETPUYECKUA W (PU3HUECKUI
CMBICII, TIPUMEHSATh HMX B PEIICHUU T'C€OMETPUYECKUX U (PU3MYECKUX 3ajad.
[IpuMEHATH CKaISIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXOKACHHUS IJIMH U YIJIOB.

[lonp30BaTbCs METOJOM KOOPAMHAT HA IUIOCKOCTH, HPUMEHATH €r0 B
pELIEHNH T€OMETPUUYECKUX U MPAKTUYECKUX 3aa4.

Brnanerp MOHATUSAMH MPAaBWIBHOTO MHOTOYTOJBHUKA, IJIMHBI OKPY’KHOCTH,
JUIMHBI JYyTU OKPY>KHOCTH W PaJlUaHHOW MEphI yIJia, YMETh BBIUUCIATH ILIOIIAIb
Kpyra u ero yacteul. [[puMeHsATh noTydeHHbIE YMEHHS B PAKTUYECKUX 3a]1a4aX.

Haxomute ocu (Wnm TEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JIBHKCHUS
IJIOCKOCTH B MPOCTEUIINX CIIyYasiX.



[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMAaTHYECKHE
MOJIENU ISl 3a]1a4 PeasIbHON KU3HHU U MTPOBOJUTH COOTBETCTBYIONIUE BHIYMCIICHUS
C TPUMEHEHHEM TMOAOOUSI M TPUTOHOMETPUYECKUX (PYHKIHMN (MOJB3YSCh, TJIE
HEO00XO0JIUMO, KATbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
KosanuecTBo 4yacos
Ne n/m HaumeHoBaHue pa3aesioB U TeM IPOrpaMMbl Beero KoHTpoJibHbIE IIpakTHYeckue
padoThI padoThI
1 [Ipocreiitme reomeTpryeckie GUrypsl 1 ux 14 1
cBoiicTBa. Mi3MepeHne reoMeTpuyecKiX BEJIMYUH

2 TpeyroabHUKN 22 1
3 [lapasiesnbHbIe PsIMbIE, CYMMa YIJI0B TPEYTOJIbHUKA 14
4 Oxpy>kHOCTb U KpYT. ['eoMeTpruecKre NOCTPOCHHUS 14
5 [loBTOpenue, 00001eHNE 3HAHUI 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 2




8 KVIACC

KoanyecTBo yacoB

Ne ni/m HaumeHoBaHue pa3/ie/ioB M TeM IPOrPaMMbI Beero KounTtposbHbie IIpakTnyeckue
padoThI padoThI

1 YeThIpEXYroJbHUKI 12 1

) Teopema ®arneca u TeopeMa 0 NPONOPIIUOHATBHBIX 15 1
0Tpe3Kax, NOJOOHBIE TPEYTOIbHUKU

3 [Imomane. HaxoxaeHue miomaaei TpeyrojabHUKOB U 14 1
MHOrOyroJjbHbIX Guryp. Ilnomanu nono0HbIX huryp

4 Teopema [Iudaropa u Hauasa TPUrOHOMETPHH 10 1
YTIIbl B OKPY’KHOCTU. BricaHHbIe U OMCaHHbIE

5 4EeTBIPEXYTOJIbHUKU. KacaTenbHble K OKPY’KHOCTH. 13 2 1
Kacanue okpyxHOCTEH

6 [ToBTOpeHHe, 06001IeHNE 3HAHUI 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 1




9 KUIACC

KoauuyecTBo 4acoB

Ne ni/m HaumenoBaHue pa3ie/ioB U TeM NPOrPaMMbI Beero KonTtposbHbie IIpakTu4yeckue
padoThI padoThI
1 Tpuronomerpus. TeopemMbl KOCHHYCOB U CUHYCOB. 16
PenicHue TpeyrojabHUKOB
) [IpeoOpazoBanue nogodus. Merpuyeckue 10 1
COOTHOLICHMSI B OKPY’KHOCTH
3 BekTopsl 12
4 JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH 9 1
5 [ [paBrIIbHBIE MHOTOYTOJIBHUKH. [JIMHA OKPYKHOCTH ]
1 IUIOIIAAb Kpyra. Beluucienue miomaneu
6 JBHYKEHUS INIOCKOCTH 6 1
7 [loBTOpeHmne, 060011IeHNE, cCUCTeMaTU3alusl 3HaHUI 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0




IHOYPOYHOE IINIAHUPOBAHUE

7 KIIACC
Hara A-ayIuTOpPHBIH KoJsimyecTBo 4acos
Ne U3ydeHust ok; C- Buawbi, gopmbl
Tema ypoka y YPOIK; KonTtpousnsblie |[IpakTnueckune > dop
n/n camocrositesibHOe | Bceero KOHTPOJIsI
padoThI padoThI
H3y4deHune
Paznen 1. [Ipocreiimue reomerpuyeckue purypbl u ux cpoiictpa. U3mepenue reomerpudyecknx BeJiuauH (14 yacon)
[Ipocrerimme 1 Henens A .

1 p A 1 'Y CTHBIN OIIpOC
reoMeTpuuecKre 0OBEKTHI.

C [lucbMeHHBIH

2 |[MHOroyroJjpHUK, JOMaHasl. 1

KOHTPOJIb
CMexHBIE U BEpTUKAIIbHBIE 2 "Henens A .

3 1 'Y cTHBIN onpoc

YTJIBIL.
C [lucbMeHHBIIH
CMexHbIE U BEepTUKAIIbHBIE
4 1 KOHTPOJIb,
YIJIBI.
TECTUPOBAHUE
3 Henens A 'Y cTHBIN ompoc.
CMexHbIE U BEpTUKAIIbHBIE .

5 1 MaremaTuyecKuin
YTJIBL.

TUKTAHT

6 CMexHbIe U BEpTUKAJIbHbBIC C 1 [[1CbMEeHHBIN
YTJIBL. KOHTPOJIb
CMexHbIE U BEpTUKAIIbHBIE 4 nenens A

CamocrosiTenbHas

7 |yrabl. CamocTosITENbHAS 1

pabora.
pabora.

] CMexHbBIE U BEPTUKAIbHbIE C 1 [[nCbMEHHBIN
YTJIbIL. KOHTPOJIb
M3MepeHne IMHEHHBIX 1 5 Henens A

TJIOBBIX BEJIMUUH .

9 VP ’ 1 Y CTHBIN onpoc
BBIYHMCIICHHE OTPE3KOB U
YIJIOB.

10 |M3mepeHue TUHEHHBIX 1 C 1 [[1CbMEeHHBII
YTJIOBBIX BEJIMYMH, KOHTPOJIb

BbIYHCJICHHC OTPC3KOB U




YIJIOB.

M3MepeHne IMHEHHBIX 1 6 Henens A
YTJIOBBIX BEJIMUMH,
11 |BbIYMCIIEHHE OTPE3KOB U 1 [IpaxTrueckas paboTa.
yrioB. [IpakTrnueckas
pabora.
M3MepeHne JIMHEHHBIX 1 C
|p [YTIOBBIX BEIMYHH, 1 [TCbMEHHBIN
BBIYHMCIICHUE OTPE3KOB U KOHTPOJIb
YIJIOB.
[lepumerp u mowmaab Guryp, | 7 Hexenst A
13 |cocTaBneHHBIX U3 1 'Y CTHBI Oonpoc
MPSIMOYTOJIbHHKOB.
[Tepumetp u miomanb Gur C .
p P wam, Guryp, [I1CbMEHHBIN
14 |cocTaBneHHBIX U3 1
KOHTPOJIb
PSIMOYTOJILHHKOB.
Pasznea 2. Tpeyroabuuku (22 yaca)
[ToHsiTHE O paBHBIX 8 Henens A .
TPEYTrOJIbHUKAX U IEPBUYHbBIC ¥ CTHbIl onpoc.
15 [P p 1 MaTeMaTHIeCKUH
[IPEACTABIECHUS O PABHBIX
TUKTaHT
¢durypax.
Tpu nmpu3Haka paBeHCTBa C .
PHTIp p N [TnCbMEHHBIN
16 (rpeyronbHukoB. [lepBbrit 1
KOHTPOJIb
MPU3HAK.
Tpu nmpu3Haka paBeHCTBa 9 Henens A
17  |rpeyronbHukos. IlepBsbiii 1 'Y CTHBIN OIIpOC
MPU3HAK.
Tpu npu3Haka paBeHCTBA C
18 |rpeyronbHuKOB. BTOpoii u 1 TectupoBanue
TPETUN TPU3HAKH.
Tpu npu3Haka paBeHCTBa 10 Henens A
19 |rpeyronbHukoB. Bropoii u 1 'Y CTHBII OIIpOC
TPETHUIl MPU3HAKH.
20 |Tpu mpu3HaKa paBeHCTBa C 1 [IncbMEHHBIN




TpEyroJIbHUKOB. BTopoii
TPETUN TPU3HAKHU.

KOHTPOJIb

21

Tpu nprusHaka paBeHCTBA
TPEYrOJIbHUKOB.
CamocrosiTenpHast padboTa.

11 Henens

CaMocCTOSITENbHAS
pabora

22

[Ipu3Haku paBeHCTBA
[IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB

TectupoBanue

23

[Ipn3HaKy paBeHCTBA
[IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.

12 Henmens

'Y CTHBIHN OIIpOC

24

CBOICTBO MeIHAHBI
MPSIMOYTOJIBHOTO
TPEYTroJbHUKA, TIPOBEAEHHON
K THIIOTCHY3€.

[ InceMeHHEBII
KOHTPOJIb

25

CBoOMCTBO MeIHAHBI
MPSIMOYTOJIBHOT'O
TpPEYTroJbHUKA, IPOBEACHHON
K TUTIIOTEHY3€.

13 wenmens

'Y CTHBII onpoc

26

PaBHOOCIpEHHBIC 1
PaBHOCTOPOHHHE
TPEYTOJBHUKH.

TectupoBanue

27

[Ipu3HaKy U CBOMCTBA
PaBHOOEIPEHHOTO
TPEYrOJbHUKA.

14 nenens

'Y CTHBII Oonpoc

28

[Ipr3Haku U CBOMCTBA
PaBHOOEIPEHHOTO
TPEYrOJbHUKA.

TectupoBanue

29

[Ipu3HaKy 1 CBOMCTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
[IpakTuyeckas pabora.

15 uenmens

[IpakTrueckas padbota

30

HepaBeHncTBa B reoMeTpun.

'Y cTHBIN onpoc

31

HepaBCHCTBa B I'COMCTpPUMH.

16 Henensa

Q>

[ IncbMeHHEBIH




KOHTPOJIb

32 |HepaBeHCTBa B TEOMETPHH. A 1 Y cTHBIN onpoc
17 senens C [IrceMeHHEbIN
33 |HepaBeHCTBa B TEOMETPHH. 1
KOHTPOJIb
[IpsamoyronbHbIT A .
34 PAMOY o 1 'Y CTHBIN ONpocC
TpPEYroJbHUK C yriioM B 30°.
35 [IpssMOyTONBHBIN 18 Henens C | [IncbMEHHBIN
TpPEYroJbHUK C yrioM B 30°. KOHTPOJIb
36 KoHTponbHas padoTa mo A 1 1 KoHTponbHas pabota
teme "TpeyroabHuku'.
Pa3nea 3. IlapajienbHble NpsiMble, CYMMa YIJIOB TpeyroiabHuka (14 yacos)
AHaJIN3 KOHTPOJIbHOU 19 genensa A
37 |paGotsl. [lapannensHele 1 'Y CTHBIN OIIpOC
MpPsIMbIE, UX CBOMCTBA.
. C [lucbMeHHBIH
38 |[LaTsiii moctynar EBkinpa. 1
KOHTPOJIb
Y1u1b1, 00pa3oBaHHbBIE TIPU 20 nenens A
39 |mepeceueHUH mapalIeIbHBIX 1 Y CTHBIN Onpoc
[IPSIMBIX CEKYILEH.
Y1761, 00pa3oBaHHbIE MTPH C .
[InCcbMEHHBIN
40 |mepecedyeHUU MapayIeIbHbIX 1
- KOHTPOJIb
PSIMBIX CEKYLIEH.
Vb1, 00pa3oBaHHbIE IPU 21 nenens A
41 |mepeceueHuU napamieIbHBIX 1 'Y CTHBIN OIIpOC
PSIMBIX CEKYILEH.
Yribl, 00pa3oBaHHbIE IPU C .
[I1CbMEHHBIN
42 |mepeceuyeHUH MapaieIbHbIX 1
. KOHTPOJIb.
MPSIMBIX CEKYLIEH.
YT1u1B1, 00pa30BaHHBIE TIPH 22 "Henens A
43 [flepeceeHnH MapaenbHbIX 1 CamocTosTenbHas
MPSMBIX CEKYLIEH. pabora.
CamocrosiTenpHast paboTa.
44  |[Ipu3HaK napajaesbHOCTH C 1 TectupoBanue

MPSIMBIX Y€PE3 PAaBEHCTBO




pPacCTOSIHUM OT TOYEK OJAHOMN
[PSIMOM 10 BTOPOH IIPSIMOU.

[Ipu3Hak napamieabHOCTH 23 nepens C

45 |MPAMBIX 4€Pe3 PABEHCTBO [lncbMeHHBIN
paccTOSIHUM OT TOYEK OJHOM KOHTPOJIb
MPsSIMOM 10 BTOPOH NIPSIMOM.

46 |CymMa yryioB TpeyrojbHHUKa. A 'Y CTHBIN onpoc.

24 uenens C [ InceMeHHBIN

47 |CymMa yrJioB TpeyrojbHUKa.

KOHTPOJIb

48 BHEUIHHE yriibi A 'Y CTHBII OIIpOC
TPEYTOJIbHUKA.

49 BHemHue yrisl 25 wenens C [ TnceMeHHBIN
TPEYTOJIbHUKA. KOHTPOJIb
KonTtponbHas padoTa mo A KoHTposnbHas pabota

5o [reme "[TapannenbHble
[PsIMbIE, CYMMa YIJIOB
TpeyrojpbHuKa'.

Paznes 4. OkpykHOCTH U KpPYI. I'eomeTpuueckue nocrpoerus (14 yacon)
AHaJ13 KOHTPOJIbHOM 26 nenens A

51 |paGoTbl. OKpY>KHOCTb, XOP/IbI 'Y CTHBII OIIpOC
Y TMaMeTp, UX CBOMCTBA.

C [lucbMeHHBIN

52 |KacaTenbHas K OKPYKHOCTH.

KOHTPOJIb

53 OKpy’KHOCTb, BIIUCAHHAs B 27 nepens A Vermnii ompoc
yroJ.

54 OKpy>XHOCTb, BIIMICAaHHAs B C [lucbMeHHBIH
YTOJI. KOHTPOJIb
[loustue o I'MT, 28 Henmens A .

55 'Y CTHBIN onpoc
[IPUMEHEHHUE B 33/1a4ax.

56 Iloustue o I'MT, C [TchMEHHBIH
[MPUMEHEHHUE B 3a/1a4ax. KOHTPOJIb

57 |buccekTpuca u cepeauHHbIA | 29 Henmens C [IrceMeHHEbIN
MEepHIEHANKYIISIP KakK KOHTPOJIb

IrCOMETPHUICCKUEC MECTA




TOYCK.

53 OKpy>KHOCTb, OTIHCAaHHAS A 1 Y CTHBIHN orpoc.
OKOJIO TPEYTOJIbHUKA.

IIpomeskyTOouHAs 30 nenens A

59 p y A 1 1 KonTponbHas paboTa
arrecTanms.

60 OKpy>XHOCTb, BIIMICAaHHAs B C 1 [lucbMeHHBIH
TPEYTOJIHHUK. KOHTPOJIb
AHaJIN3 IPOMEKYTOYHOU 31 nenens A

61 |arrecranuu. OKpy>KHOCTB, 1 'Y CTHBIN OIIpOC
BIMCAHHAS B TPEYTOJIbHHUK.

[Ipocreiimue 3a1a4u Ha C

62 p g 1 TectupoBanue
MMOCTPOCHUE.

63 [Ipocrelimne 3ana4m Ha 32 "Henens C 1 [InceMeHHBIN
MOCTPOCHUE. KOHTPOJIb
KonrtposbHas pabora o A KonrtponbHas pabora

64 [TEME "OKpY>KHOCTb U KpYT. 1 1
['eomeTpuueckue
[MOCTPOEHus "

Pasnea S. [loBTopenue, 06001enue 3Hanuii (4 yaca)
[ToBTOpEeHME M 0000IIEHNE 33 "Henens C .
y N [[rcbMEHHBIN

65 |3BHaHU OCHOBHBIX MOHSTHH U 1

KOHTPOJIb
METOJIOB Kypca 7 Kiacca.
AHaJIN3 KOHTPOJbHOU A
pabotsl. [ToBTOpenue u

66 |00001IEeHNEe 3HAHUI 1 'Y CTHBIN ompoc.
OCHOBHBIX TTOHATHH U
METOJIOB Kypca 7 Kiiacca.

[ToBTOpenue n 06001IeHNE 34 nenens C .
y N [[McbMEHHBIN

67 |3HaHU OCHOBHBIX IMOHSATHMN U 1

KOHTPOJIb
METOOB Kypca 7 Kjacca.
[ToBTOpeHHe u 006001IeHUE A

68 |[3HaHUI OCHOBHBIX MOHATUH U 1 'Y CTHBII OnpocC
METOJIOB Kypca 7 Kiacca.

OBIIEE KOJIMYECTBO YACOB A-34 C-34 68 4




IO TPOTPAMME




8 KUIACC

ara A-ayMTOpPHBII Buasl, popmbi
A ya p KosnnuyectBo yacos b1, Gop
e H3y4eHUst YPOK; KOHTPOJIA
Tema ypoka C-
n/n Konrtpousbnsbie (IIpakTtnyeckue
camocroaTebHoe | Bceero
padoThI padoThI
U3yueHue
Pasnen 1. Yernbipéxyroabuuku (12 yacos)
[lapamienorpamm, ero 1 Henens A .
1 P PanM, a 1 'Y CTHBII OnpoC
[IPU3HAKU U CBOWCTBA.
) [Tapannenorpamm, ero C 1 [[1CcbMEeHHBI
[IPU3HAKU U CBOMCTBA. KOHTPOJb
3 [lapauienorpamm, ero 2 Henens C 1 [InceMEeHHBIN
[IpU3HAKU U CBOWCTBA. KOHTPOJIb
UacTHble cayyau A
rapaJjuieJIorpaMMOB .
p rp 'Y cTHBIH orpoc,
4  |(mpAMOYTOIBHUK, POMO, 1
TECTUPOBAHUE
KBaJpar), UX MpU3HAKU U
CBOVCTBA.
UacTHble cinydyan 3 genens C
apajuieJorpaMMOB .
[I1CbMEHHBIN
5 |(mpsIMOYTOJILHUK, pOMO, 1
KOHTPOJIb
KBaJpar), UX IPU3HAKU U
CBONCTBA.
YactHble caydan A
rapajieJIorpaMmMoB .
(HpHMO roﬁHHK oM0 Y CTHEIH onpoc.
6 PAMOY » POMD, 1 CamocrosiTenbHas
KBaJpar), X MPU3HAKU U
. pabora.
cBoiicTBa. CamocTOSATEIbHAS
pabora.
7 |Tpanenus. 4 Henens A 1 Y CTHBII onpoc
] PaBHOOOKAs U IPAAMOYTOJIbHAS C | [IncbMEHHBIN
Tpaneuuu. KOHTPOJIb
9 PaBHOOOKAS U IPSIMOYTOJIbHAS S Henens C 1 [ICbMEHHBIN

TpalCIUU.

KOHTPOJIb




10 |[MeTox yABOCHHSI MEANAHBI. A 1 'Y CTHBIN ONpoc.
6 Henens C [lucbMeHHBIN
11 |LenTpanbHas CHMMETpHS. 1
KOHTPOJIb

12 KonrtposibHas padora 1o reme A 1 1 KoHnTposnbHas

"UeThIpEXYTroJIbHUKH' . pabora
Pa3nea 2. Teopema Pasieca u TeopeMa 0 NPONOPIHOHATBHBIX 0TPe3KaX, N0K00HbIe TPeyroJbHUKH (15 yacoB)
AHaJn3 KOHTPOJIbHOM paboTHI. 7 Henens A

13 [Teopema @aineca u Teopema o 1 'Y CTHBII OnpocC
MPONOPIMOHAIBHBIX OTPE3KaX.

C [lrucbMeHHBIH

14 |CpenHss nMHUA TPEYrOJIbHUKA. 1

KOHTPOJIb
15 |Cpennsist TMHUS TPEYTOJIbHUKA. 8 Henmest A 1 'Y CTHBIN onpoc.
" C [lucbMeHHBIN
16 (Tpanernus, €€ cpeHss JIUHUA. 1
KOHTPOJIb
. 9 Henens C [lucbMeHHBIH
17 |Tpanenus, e€ cpeHss TUHUS. 1
KOHTPOJIb
18 [[IponopirioHaIbHbIE OTPE3KH. A 1 'Y CTHBII onpoc
10 nenens C [lucbMeHHBIH
19 |[IponopuuoHaIbHBIE OTPE3KHU. 1
KOHTPOJIb
20 [LleHTp Macc B TPEYrOJbHUKE. A 1 'Y CTHBIH onpoc.
11 nenens C [ICbMEHHBIN
21 |[TomoOHBIE TPEYTOIBLHUKH. a 1
KOHTPOJIb
Tpu npusHaka nonoodus A .

22 | PUTP a 1 'Y CTHBII onpoc
TPEYroJbHUKOB.

23 Tpu npu3Haka moxoous 12 nenens C 1 [ InceMeHHBIN
TPEYTOJIbHUKOB. KOHTPOJIb
Tpu npuzHaka nogoous A

CamocrosiTenbHas

24 |TpeyroJIbHUKOB. 1

pabota
CamocrosiTenbHas paboTa.

75 Tpu npusHaka noxoous 13 Henmens C | [ IriceMeHHBIN
TPEYIroJbHUKOB. KOHTPOJIb
[Ipumenenue nonoOus mpu A .

26 P A p 1 'Y CTHBII onpoc

pELICHUH IPAKTUYECKUX 3a/1a4.




27 KoHnTponbHas paboTa no teme 14 nepens A 1 1 KoHTposibHast
"ITomo6HbBIE TPEYTONBHUKH' . paboTa
Paznea 3. [laomans. HaxoxaeHnue mioniageil TpeyroaibHMKOB M MHOTOYroJibHbIX ¢uryp. Ilinomaau nonodoubix puryp (14 yacon)
3 CaoiicTBa uiomaaei C 1 [ICbMEHHBIN
reoMeTpruecKux Guryp. KOHTPOJIb
AHaJIN3 KOHTPOJIBLHOM paboTHI. 15 nenens A
DopMYyJIBI JJIs TUIOIA N .
29 PMYJIBL I s 1 'Y CTHBIN onpoc
TPEYTOJIbHUKA,
napajuieJorpaMmma.
DopMyITBI TS TIOMA TN C .
PMYJIBL A s [[cbMEHHBIN
30 |TpeyroJibHHKA, 1
KOHTPOJIb
napajuiesorpaMmma.
dopmyJIbl 1S TUIOIAIN 16 Henena A
31 (|rpeyronpHuKa, 1 'Y CTHBIH OIpOC.
napajuiesorpamma.
DopMyJIbl 1S TUIOIAIN C .
PMYJIbL A s [[cbMEHHBIN
32 |TpeyroJjipHUKA, 1
KOHTPOJIb
napajuiesorpaMmma.
DopMyITBI JJIs1 TUIOIIAIN 17 nenens C .
PMYJIBL A tad a [[ucbMEHHBIN
33 |TpeyroJibHUKA, 1
KOHTPOJIb
napajuiesorpaMmma.
Brraucnenue miomaaei A .
34 Han 1 'Y CcTHBIN onpoc
CJIOKHBIX QHTYD.
[Imomanu ¢puryp Ha kineryatord | 18 Hexens A .
35 @ Guryp a 1 'Y CTHBIN ompoc.
Oymare.
C [TnCbMEeHHBIH
36 |[Tnomaau mogoO0HBIX (UTYP. 1
Ha A (uryp KOHTPOJIb
37 [Tnomanu nooOHBIX GuUryp. 19 nenens A 1 CaMOCTOSITEIbHAS
CamocTodTenbHas pabora. paboTa
38 3amaun ¢ TPaKTUYECKUM C 1 [TnCcbMEHHBIN
COJIEpKAHUEM. KOHTPOJIb
39 3ajaun ¢ TPaKTUYECKUM 20 nenens C 1 [TnCbMEHHBII
COJICPKAHUEM. KOHTPOJIb
40 |Pemenue 3a1a4 ¢ IOMOIILIO A 1 'Y cTHBIN onpoc




METO/1a BCIIOMOTaTEIbHOU
MJI01LAH.
41 'I'<OHTp0JH>Ha$I paboTta no Teme 21 nepens A 1 1 KoHTposnbHas
ITmomans". pabora
Paznen 4. Teopema Iludaropa u nayana rpuronomerpun (10 yacon)

4 Teopema [Iudaropa u eé C | [ IncbMEeHHBIN
IPUMEHEHUE. KOHTPOJIb
AHaJM3 KOHTPOJIbHOM paboThl. | 22 Hexens A

43 [Teopema [Iucgaropa u eé 1 'Y CTHBII OIIpOC
IPUMEHEHUE.

44 Teopema [Iudaropa u e€ C 1 [[ucbMEHHBIN
IPUMEHEHUE. KOHTPOJIb

45 Teopema [Iudaropa u e€ 23 Hepens A 1 VeTHbiii onpoc
[IPUMEHEHUE.

46 Teopema [Iudaropa u eé C | [IncbMEeHHBIN
IPUMEHEHUE. KOHTPOJIb
Ornpenenenue 24 nenens A
TPUTOHOMETPHUECKUX (PYHKITHI

47 [0CTPOTO yriia pAMOYTONBHOTO 1 VerHbiii ompoc.
TPEYTOJIbHUKA,

TPUTOHOMETPHUUECKHE
COOTHOUIIEHMUS.

48 (OCHOBHOE TPUTOHOMETPUUYECKOE C 1 [TnCbMEHHBII
TOXJIECTBO. KOHTPOJIb

49 (OCHOBHOE TPUTOHOMETPHUUECKOE | 25 Heaens A 1 VerHbiit onpoc
TOKJIECTBO.

50 OCHOBHOE TPUTOHOMETPHUYECKOE C 1 [[nCcbMEeHHBIN
TOKJIECTBO. KOHTPOJIb
KoHTponbHas paboTa 1o TeMe 26 Hezens A
" KonTtposnbHas

51 ['"Teopema Iludaropa u Hauana 1 1 6
TPUTOHOMETPHUH". paboTa

Pa3zgen S. Yribl B OKpykHOCTH. BriicaHHbIe M onMcaHHbIE YeThIpexyroabHuku. KacaregbHbie Kk okpy:kHOCcTH. Kacanue
oKkpyxkHocTei (13 yacoB)




Bmicannbie n OCHTPAJIbHBIC

N [[cbMEHHBIN

52 |yriabl, yroa MeXay KacaTelbHOU

. KOHTPOJIb
1 XOPIOMH.
AHaIIN3 KOHTPOJIBHOUW pabOTHI. 277 Henenst
BrricanHbie U LIEHTpaIbHBIC .

53 p . 'Y cTHBIN onpoc
YIJIBI, YTOJI MEXIY KacaTeJIbHOU
1 XOpJION.

BrucanHbie U LIEHTpaIbHbIE .
. [ICbMEHHBIN
54  |yribl, yrod MeXy KacaTelabHOU
. KOHTPOJIb
1 XOpIOM.
YTIIBI MEXKIY XOpJAaMH U 28 Henxensd o

55 Y X0p 'Y CTHBIN onpoc
CEeKYLIUMHU.

56 YTIIbl MEXAY XOpAAMHU U [ InceMeHHEBII
CEeKYIITUMHU. KOHTPOJIb
BrcanHble 1 ONUCaHHBIE 29 uvenens

57 [4eTBIPEXYTOJIBHUKH, UX 'Y CTHBII OnpocC
MIPU3HAKU U CBOMCTBA.

BrycanHble 1 OnMCaHHbIE .
.. [[cbMEHHBIN
58 [4eTBIpEXYTOJIbHUKH, UX
. KOHTPOJIb
[IPU3HAKU U CBOMICTBA.
30 Henens KoHTposbHas
59 [([Ipome:kyTO4YHAsi aTTeCTALMS.
pabota
[ I[puMeHeHne CBOWCTB
BIMCAHHBIX M ONMHUCAHHBIX .
N [ lncbMeHHBIN
60 |[4eThIpEXYTONBHUKOB IIPU
KOHTPOJIb
PEIIEHUN T€OMETPUUECKUX
3a/1a4.
AHaAJIN3 MPOMEKYTOYHOM 31 "enens
arrecrauuu. [Ipumenenne
CBOICTB BIMCAHHBIX U
61 |omucaHHBIX 'Y CTHBIN onpoc

YEeTHIPEXYTOILHUKOB TIPU
PEIICHUN T€OMETPUUECKUX
3ajad.




B3aumHoe pacrosioxxeHue aByx C .
. [ICbMEHHBIN
62 |oKpy>KHOCTE, o01IHe 1
KOHTPOJIb
KacaTesbHbIE.

63 Kacanue okpykHOCTEi. 32 "Henens C 1 [IpakTuueckas
[TpakTrueckast pabora. abora
KonrtponbHas padora 1o reme A

64 "VYTbl B OKPYKHOCTH. 1 1 KonTponbpHas
BrircaHHble 1 ONIMCaHHBIE pabota
YETHIPEXYTOJIBHUKH".

Pasnen 6. [loBTopeHue, 06001meHue 3Hanunii (4 yaca)
AHan3 KOHTPOJIbHOM paboTHI. 33 Henens A

65 [loBTOpEHNE OCHOBHBIX 1 [ IncbMeHHBIN
MOHSITUI U METOJIOB KYpCOB 7 U KOHTPOJIb
8 Kj1accoB, 0000IIEHNE 3HAHUHN.

[ToBTOpEHNE OCHOBHBIX C .
N [[nCcbMEHHBIN
66 |[MOHATHI U METOJIOB KypcOB 7 1 1
. KOHTPOJIb
8 K1accoB, 0000IIEHNE 3HAHNM.
[loBTOpEHKHE OCHOBHBIX 34 uenens A

67 |MOHATHI U METOZOB KypcoB 7 U 1 'Y CTHBII OIIpOC

8 K1accoB, 0000IIECHIE 3HAHNM,
[ToBTOpEHNE OCHOBHBIX C .
N [ ICbMEHHBIN
68 |MOHATHI U METOJIOB KypCcOB 7 1 1
. KOHTPOJIb
8 KaccoB, 0000IIEHNE 3HAHNM.
OBIIEE KOJIMYECTBO YACOB A-34 C-34 68 6

[10 [IPOTPAMME




9 KUIACC

ara A-ayIuTOPHBIH Buasi, popmbl
A yuarop KoanuecTBo yacos Al Gop
e NpoBeIeHUs YPOK; KOHTPOJIAA
- Tema ypoka OKa C-
n/n yp yp Kontpousbnsbie (IIpakTnyeckue
camocrofTeabHoe | Bcero
padoThI padoThI
H3yvyeHue
Paszpnen 1. Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. Penienune TpeyrobHuKoB (16 yacoB)
Onpenenenue 1/2 senenn A
TPUTOHOMETPUUECKUX .
1 p METP o 1 Y CTHBII OIIpOC
¢byukuit yrios ot 0° 1o
180°.
C [[ncbMeHHBIH
2 |®opmyibl IpUBEIEHUS. 1
KOHTPOJIb
C [[ucbMeHHBIM
3 |TeopeMa KOCUHYCOB. 1
KOHTPOJIb
C [[ncbMeHHBI
4 |Teopema KOCHHYCOB. 1
KOHTPOJIb
5 |Teopema KOCHHYCOB. 3/4 venenu A 1 Y cTHBIN onpoc
C [[ncbMeHHBIH
6 |[Teopema cuHyCOB. 1
KOHTPOJIb
C [[1ucbMeHHBIM
7 |Teopema CUHYCOB. 1
KOHTPOJIb
C [lucbMeHHBI
8 |Teopema cuHYCOB. 1
KOHTPOJIb
Haxosx/ieHue JUIMH CTOPOH U 5/6 nenenun C .
A 8 p A [I1ceMEHHBIN
9 |BenMuYMH YrioB 1
KOHTPOJIb
TPEYTOJILHUKOB.
C [[ncbMeHHBIM
10 |Pemenue TpeyroabHUKOB. 1
KOHTPOJIb
A 'Y CTHBII OIIpOC.
Pemenuie TpeyroabHUKOB.
11 1 CamocTosTenbHast
CamocrositenbHas padboTa.
abora.
12 |Pemenue TpeyroabHUKOB. C 1 [IncbMEHHBIN




KOHTPOJIb

7/8 Henenu C [ lncLMeHHEbIH
13 [PemeHue TpeyroabHUKOB. 1
KOHTPOJIb
[IpakTHueCcKOE IPUMEHEHHE A
14 |reopeM CHHYCOB 1 1 'Y CTHBII ompoc.
KOCHHYCOB.
[IpakTHUecKoe MPUMEHEHHE C .
[ [ucbMEeHHBIM
15 |reopeM cuHyCOB 1 1
KOHTPOJIb
KOCHHYCOB.
[IpakTHyeckoe NprMeHeHue C .
[ [ucbMEeHHBIM
16 |reopeM CUHYCOB U 1
KOHTPOJIb
KOCHHYCOB.
Pasznea 2. [IpeoOpazoBanne noaodus. Merpuyeckue cCOOTHOMEHUs1 B OKPYKHOCTH (10 4acoB)
[lonsitue o mpeoOpazoBanuu | 9/10 Henenu A .
17 beodp g 1 Y CTHBII OIIpOC
no100Msl.
18 COOTBETCTBEHHBIE HJIEMEHTHI C 1 [[riceMEeHHBII
o J00HBIX Uryp. KOHTPOJIb
19 COOTBETCTBEHHBIE JIIEMEHTBI C 1 [luceMeHHBIN
10 T00HBIX (UTYp. KOHTPOJIb
Teopema o mpousBeIeHUN C
OTPE3KOB XOpJI, TEOpEMa O .
P P71, TEOp [[1iceMEHHBIN
20 |mpou3BeIECHUH OTPE3KOB 1
KOHTPOJTb
CEeKYILIHX, TEOpeMa O KBaJipaTe
KacaTeJIbHOM.
TeopeMa o mpou3BeeHUN 11/12 venenu A
OTPE3KOB XOpJ, TEOpEMA O
21 |mpou3BeIEeHUH OTPE3KOB 1 'Y CTHBII ONpoc
CEKYIIUX, TeOpeMa O KBajpare
KacaTeJIbHOM.
Teopema o mpousBeeHUN C
OTPE3KOB XOpJI, Teopema o .
P P/, TEOp [ [ucbMEeHHBIM
22 |npoU3BEACHHUU OTPE3KOB 1
KOHTPOJIb

CEeKyIIHX, TeoOpeMa O KBajpaTe

KacaTeJIbHOH.




[IpuMeHeHne TeopeM B

[[1icCEMEHHBIN
23 |pelleHnU FeOMETPUUYECKHUX 1
KOHTPOJIb
3aja4.
[IpumeHeHne TeOpeM B C .
[[riceMEeHHBII
24  |pelieHnu TeoMEeTPUIECKUX 1
KOHTPOJIb
3a1a4.
[IpumeHneHne Teopem B 13/14 venenu C .
[T1iceMEHHBII
25 |peleHnu reoMETPUIECKUX 1
KOHTPOJIb
3a1a4.
KonrtposbHas padorta no reme A
"PemieHne TpeyroiabHUKOB.
KonTtposbHas
26 |[IpeoOpazoBaHme MOIOOMS. 1 aGot
MeTtpuueckre COOTHOIIEHUS B P
OKpY>KHOCTH .
Paspnen 3. Bekropsl (12 yacos)
Omnpenenenrue BEKTOPOB. C
27 DuU3NYECKUN U 1 [[ncbMeHHBIH
reOMETPUUYECKUN CMBICT KOHTPOJIb
BEKTOPOB.
CrnoxxeHue ¥ BbIYUTaHUE C .
[T1icCEMEHHBII
28 |BEKTOpOB, YMHOXKEHUE 1
KOHTPOJIb
BEKTOPA HA YHCJIO.
AHaJIU3 KOHTPOJIBHOMN 15/16 wenenun A
pabotel. CloXeHHne u
29 |BbBIYMTaHUE BEKTOPOB, 1 'Y CTHBII OIIpOC
YMHOKEHUE BEKTOpa Ha
YHCIIO.
CnoskeHue v BBIYMTAHUE C .
[[ncbMeHHBIM
30 |BeKTOpOB, YMHOXEHHE 1
KOHTPOJIb
BEKTOPA Ha YHCJIO.
31 Pasnoxenne BeKTOpa 1o 1ByM C 1 [IncbMEeHHBIN
HEKOJUIMHEAPHBIM BEKTOpaM. KOHTPOJIb
C [[ncbMeHHBIM
32 |KoopauHathl BEKTOpA. 1

KOHTPOJIb




CkansipHoe mpou3BeIeHre
BEKTOPOB, €r0 MPUMECHEHHUE

17/18 venenu A

33 1 Y CTHBII OTIpoC
TSI HAXOKICHUS IJTUH U
YIJIOB.
CkansipHoe mpou3Be/IeHue C
34 [BEKTOPOB, ET0 MPUMEHEHNE 1 [[ncbMeHHBIH
TUTSl HAXOXKICHUS IJTUH U KOHTPOJIb
YIJIOB.
35 Pemnrenue 3agad ¢ moMOIIBIO C 1 [ IncLMeHHEbIN
BEKTOPOB. KOHTPOJIb
36 Pemnrenue 3agad ¢ moMoOIIbIO C 1 [ IncLMeHHEbIi
BEKTOPOB. KOHTPOJIb
37 [IprMeneHne BEKTOPOB IS 19/20 uegenn C | [ IncrMeHHbIN
penreHus 3a1a4 Gu3nKy. KOHTPOJIb
38 Peenne 3a1ay ¢ TOMOLIBIO C 1 [[ncbMeHHBIH
BEKTOPOB. KOHTPOJIb
Pa3nea 4. /lekapToBbl KOOPAHHATHI HA IIOCKOCTH (9 YacoB)
39 JlekapTOBBI KOOPJIMHATHI C 1 [[riceMEeHHBII
TOYEK Ha MJIOCKOCTH. KOHTPOJIb
40 |YpaBHEHHE NPSAMOIA. A 1 Y CTHBII OIIpoC
. 21/22 wenenu C [TucbMEHHBIN
41 |YpaBHEHHE NPAMOIL. 1
KOHTPOJIb
C [[ncbMeHHBIM
42 |YpaBHEHHE OKPY’KHOCTH. 1
KOHTPOJIb
KoopanHatse! Touek C .
[ [ucbMEeHHBIM
43 |mepeceueHuUs: OKPY>KHOCTH U 1
. KOHTPOJIb
PSIMOIA.
MeTto KOOpAUHAT NpU A
44  |peleHnn reOMETPUIECKUX 1 Y CTHBII OIIpOC
3a/1a4, IPAKTHYECKUX 3a]1a4.
Metoa KOOpAUHAT MpU 23/24 nenenu C .
g P P a [[ncbMeHHbBIM
45 |peleHnu reoMeTpuYeCKuX 1
KOHTPOJIb
3a/1a4, IPAKTUYECKUX 3a]1a4.
46 |Metol KOOpJAUHAT MPHU C 1 [ IncLMeHHEbIN




PCIICHUN T'COMCTPUICCKUX

KOHTPOJIb

3a[a4, IPAKTUYECKHX 3a1au.
KoHnTponbHas paboTa 1o teme A
" KontponbHas

47 |"Bekrtopsl. [lekapToBbl 1 aGoTa

KOOpJMHATHI Ha MJIOCKOCTH". P

Pa3nea 5. IlpaBuiibHbIe MHOTOYTOJIBHUKH. JIVINHA OKPY/KHOCTH M IUIOIIaAb Kpyra. Beruuciaenue miomaneii (8 yacon)

[IpaBHuIEHBIE C .

[[1iCEMEHHBII
48 |MHOTOYTOJILHUKH, 1

KOHTPOJIb

BBIUKCIICHHE UX 3JIEMEHTOB.

25/26 nenenu C [TucEMeHHBIN
49 |Yucno m. /InnHa OKpYyKHOCTH. A 1
KOHTPOJIb
C [TrcbMeHHBIH
50 [Yucno . [{nnHa OKpYyKHOCTH. 1
KOHTPOJIb
C [[ncbMeHHBIH
51 |lnuHa gyru OKpy’>KHOCTH. 1
KOHTPOJIb
AHanu3 KOHTPOJIBHOU A

52 |pabotsl. Pangunannas mepa 1 Y CTHBII OIIpOC
yria.

[Tnomans kpyra, cekropa 27/28 nenenu A .

53 HIaab Kpyra, pa, A 1 Y CTHBIN o1poc
CETMEHTA.

54 [Imomaae kpyra, cekropa, C 1 [[1iCEMEHHBIN
CETMEHTA. KOHTPOJIb

55 [Imomans kpyra, cekropa, C 1 [[ricbMEeHHBII
CETMEHTA. KOHTPOJIb

Paszgea 6. /IBukeHus niiockocTu (6 4acon)

56 [TonsTue o IBUKECHUU C 1 [ IncrMeHHEbIi
[JIOCKOCTH. KOHTPOJIb
[lapanienbHblii IepeHoc, 29/30 nenenu A Y cTHBII ompoc.

57 |moBopoTt. CaMocTOATEIbHAS 1 CamocTosiTepHast
paborta. abota

5g [lapaienpHbIN IEPEHOC, C 1 [IncbMEeHHBIN
TOBOPOT. KOHTPOJIb

59 [IlapannenbHbli IEPEHOC, C 1 [[1iCbMEHHBIN




MOBOPOT. KOHTPOJIb
60 [TapamienbHslii nepeHoc, C 1 [ [nceMeHHbIN
MOBOPOT. KOHTPOJIb
61 IIpome:xxyTouHast 31/32 nenenu A 1 1 KoHTponbHast
arrecTanms. abota
Pasnen 7. [loBTopenue, 06001eHue, cUCTeMaTH3anMsl 3HaHUIi (7 4acoB)
[IpuMeHeHne NBHKEHUN ITPU C
6o |PCLICHMH 3ajad. [ToBTOpEHUE, 1 [T1iceMEHHBII
000011IeHe, CUCTEMAaTH3AIIS KOHTPOJIb
3HAHUU.
[ToBTOpEeHME, 0000IICHNE, C
63 |cucTeMaTnsalus 3HAHUM. 1 [[1iCEMEHHBIN
M3mepeHne reoMeTpuaecKux KOHTPOJIb
BeJMYUH. TpeyroJbHUKH.
[ToBTOpeHue, 06001IeHNE, C
64 cucTeMaTu3alys 3HaHU. 1 [ IncLMeHHEbIN
[lapamiensHbie U KOHTPOJIIb
MEePHEHINKYIISIPHBIE ITPSIMBIE.
AHaJIN3 IPOMEKYTOUHOU 33/34 nenenu A
arrectanuu. [ToBropenue.
65 |OKpy>XHOCTb U KpYT. 1 Y CTHBII OIIpOC
['eomeTpuyecKkre MOCTPOCHHUS.
YTIIbl B OKPY>KHOCTH.
[ToBTOpeHue, 06001IeHNE, C
CUCTEMaTU3aIs 3HAHUM. N
66 |BrniucaHHbIe U ONTUCAHHBIE 1 [lucoMeHHbIH
OKPY>KHOCTH KOHTPOIH
MHOT'OYTOJIbHUKOB.
[loBTOpEHuUe, O606H1€HI:IC, C TvichMEHHbIN
67 |cucTeMaTHu3alus 3HAHUI. 1
KOHTPOJTb
[Tnomanu duryp.
63 [ToBTOpEHME, O606H1€HI:I€, C 1 [MrceMeHHbBIH
CUCTEMATU3AIMs] 3HAHUM. KOHTPOJIb
OBUIEE KOJIMYECTBO YACOB A-17 68 3
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YYEBHO-METO/IMYECKOE OBECNEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

7 KJIACC
1. Maremaruka. ['eomeTpus: 7-9 xiacchl: 60a30BbIii ypoBeHb: M34 yueOnuk/ ArtanacsH JI.C.,
byty3oB B.®., Kagomues C.b. u apyrue - M: [Ipocsemenue, 2023.

8 KVIACC

1. Maremaruka. ['eometpust: 7-9 kmaccel: 6a30BbIii ypoBeHb: M34 yueOnux/ AtanacsH JI.C.,
byty3os B.®., Kagomues C.b. u nqpyrue - M: [Ipocsemenue, 2023.

9 KJIACC

1. Maremaruka. ['eometpus: 7-9 xiacchel: 60a30BbIii ypoBeHb: M34 yueOnuk/ ArtanacsH JI.C.,
byty3oB B.®., Kagomues C.b. u apyrue - M: [Ipocsemenue, 2023.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

7 KJIACC

1. Maremaruka. ['eometpus: 7-9 xiacchl: 0a30BbIi ypoBeHb: M34 yueOnuk/ ArtanacsH JI.C.,
byty3oB B.®., Kagomues C.b. u apyrue - M: [Ipocsemenue, 2023.

2. Teomerpusi: 7 Kiacc: CaMOCTOATENbHbIE M KOHTPOJIbHBIE paboTHl : ydeOHOe
nocobue/Muenckas M. A. - M: [Ipocsemnienue, 2023.

3. 'eometpus. 7 kmacc. Pabouas terpaas / Atanacsa JI.C. u ap. - M: [Ipocsenienne,2022.

4. «DenepalbHbIil TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPT OCHOBHOIO OOIIETO
o0Opa3zoBaHMs» YTBEPKIEHHBIN MpukasoM MuHucTepcTBa npocsenienus Poccun ot 31.05.2021
No 287.

5. ®enepanpHas pabodas mporpamMma OCHOBHOTO 001ero oopazoBaHusi MareMaTuka (0a30BBbIii
YpOBEHB) /s 5-9 Ki1accoB 00IIe00pa30BaTEIBHBIX OpraHU3aIli.

8 KVIACC

1. Maremaruka. ['eomeTtpust: 7-9 kmaccel: 6a30BbIii ypoBeHb: M34 yueOHux/ AtanacsH JI.C.,
byty3oB B.®., Kanomues C.b. u apyrue - M: [Ipocsemnienue, 2023.

2. Teomerpus: 8 Kiacc: CamMOCTOSTENbHBIE M KOHTPOJbHBIE paboOThl : ydeOHOe
nocobue/Nuenckas M. A. - M: IIpocsemenue, 2023.

3. 'eometpusi. 8 knacc. Pabouas rerpans / Atanacsan JI.C. u np. - M: Ilpocemenue,2023.

4. «DenepallbHbIl TOCYJapCTBEHHBIM 00pa3oBaTeNbHBI CTaHIAPT OCHOBHOIO OOIIETO
o0Opa3oBaHMs» YTBEPKIEHHBIN MpuKazoM MuHUCTepcTBa npocBemeHuss Poccun ot 31.05.2021
Ne 287.

5. @enepanpHas pabodas mporpaMmMa OCHOBHOTO 00IIero oopa3oBaHus MareMaThka (0a30BBIi
ypoBeHb) 1715 5-9 ki1accoB 00111e00pa30BaTEIbHBIX OpraHU3aIUi.

9 KJIACC

1. Maremaruka. ['eometpus: 7-9 xiacchl: 0a30BbIii ypoBeHb: M34 yueOnuk/ ArtanacsH JI.C.,
byty3oB B.®., Kagomues C.b. u apyrue - M: [Ipocsemenue, 2023.

2. Teomerpus: 9 Kimacc: CamMOCTOSITENbHBIE U KOHTPOJBbHBIE pabOTBI : ydeOHOe
nocobue/Muenckas M. A. - M: [Ipocsemnienue, 2023.



3. I'eometpus. 9 knacc. Pabouas terpans/ Oquna U.U., Atanacsu JI.C., Byty3oB B.®., I'na3kos
IO.A. - M: IIpocsemenue, 2023.

4. «®DenepanbHbIi TOCYAApCTBEHHBIH 00pa3oBaTEeNbHBIA CTAHAAPT OCHOBHOIO OOILEro
oOpa3oBaHMs» YTBEPKIAEHHBIN TTprkasoM MunucrepcTBa npocsenieHuss Poccun ot 31.05.2021
Ne 287.

5. ®enepanpHas pabodasi mporpaMma OCHOBHOTO OOIIETo oOpa3oBaHUsi MaTeMaTHKa (0a30BBIH
YpPOBEHb) U1 5-9 KitaccoB 0011e00pa3oBaTeIbHBIX OPraHU3AIHA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIACC

1.POIlIhttps://resh.edu.ru/

2.06pazoBarenbHas miatpopma LECTAhttps://lecta.rosuchebnik.ru/
3.Learningappshttps://learningapps.org/

4.Bcepoccuiickas acconuanus yuyutenei Matematuku. https://raum.math.ru/
5. ¥Ypoku Matematuku https://urokimatematiki.ru/biblioteka/type/11

6. Uurepuerypok https://interneturok.ru/

7. bank 3aianuii 1o GyHKIMOHAIBHON rPaMOTHOCTH
http://skiv.instrao.ru/bank-zadaniy/

8. http://moodle.kras-do.ru/course/view.php?id=29

9. @enepanbHbIl TOCyAapCTBEHHBIH 00pa3oBaTeNbHBIA CTaHAApT (OQUIMATBHBIA CaliT)
http://standart.edu.ru/

8 KJIACC
. POIII https://resh.edu.ru/
. O6pazoBarensHas miatdopma LECTAhttps://lecta.rosuchebnik.ru/

1
2
3. Learningappshttps://learningapps.org/

4. Becepoccuiickas accolyanysi yuureaeil MareMaTuku. https://raum.math.ru/
5

6

7

. Ypoku Matemartuku https://urokimatematiki.ru/biblioteka/type/11
. UaTepuetypoxk https://interneturok.ru/

. baHk 3a1aHuit M0 PyHKIMOHAIBHOM IPaMOTHOCTH
http://skiv.instrao.ru/bank-zadaniy/
8. http://moodle.kras-do.ru/course/view.php?id=29
9. ®@epnepanbHbIi TOCYAapCTBEHHBIM 00pa3oBaTenbHbIM cTaHAAPT (OodUIIMATBHBIA CaT)
http://standart.edu.ru/

9 KJIACC

1.POIlIhttps://resh.edu.ru/

2.06pazoBarenbHas miarpopma LECTAhttps://lecta.rosuchebnik.ru/
3.Learningappshttps://learningapps.org/

4.Bcepoccuiickas acconuanus yuyutenei Matematuku. https://raum.math.ru/
5. ¥Ypoku Matematuku https://urokimatematiki.ru/biblioteka/type/11

6. Uurepuerypok https://interneturok.ru/

7. baHk 3aianuii 1o pyHKIMOHAIBHON rPaMOTHOCTH
http://skiv.instrao.ru/bank-zadaniy/
8.http://moodle.kras-do.ru/course/view.php?id=29

9.@enepanbHblil  TOCyIapCTBEHHBIH 00pa3oBaTeNbHBI  CcTaHAApT (OQUIMATIBHBIA  CalT)
http://standart.edu.ru/




MATEPHUAJIBHO-TEXHNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NPOIIECCA YYEBHOE OOPYJ1OBAHUE
PaGouee / ydeOHOe MecTO OOydwaromerocs Cco3JaHO C  yY4eTOM  €ro
WHJIMBUAYAJIbHBIX BO3MOXHOCTEM M OCOOBIX 00pa3oBaTEIbHBIX MOTPEOHOCTEH.
[Ipu opranuzanuu y4eOHOrO MeCTa YYHUTHIBAIOTCS BO3MOYKHOCTH U OCOOEHHOCTH
MOTOPHUKH, BOCIIPUATHA, BHUMAHWS, ITaAMATHU pe6eHKa.

Pabouas cranmus AppleMacmini

Monwutop 19" ViewSonic

Knasuatypa USB Apple Keyboard

Mpeis USB Logitech

HaymHuku

Muxkpodon

Axyctuueckas cucrema 25 W Logitech

Be6-kamepa

Ckanep A4

[TpuHTEp N1a3epHBIN, YepHO-OEIIbIi

Muxkpockon nudposoit Digital Blue QXS.

KomruiekT mudpoBoro yueOHOro o00pyaoBaHus ISl IPOBEACHUS (DU3MUECKUX UCIBITAHUN U
(bU3MOTOTHUECKUX HAOMIOACHUN B JOMAIIHUX YCIOBUAX (matuuk apixanus DT037, maTuwmk
yacToThl cokpamienus: cepana DT155A, peructparop nanusix FourierSystemslInc.-USBLink,
natuuk TtemmnepaTypsl FourierSystems -DT029, natuuk pH-merp DTO017(c snextpomom
DTO018), matuuk ocemennoctu DT009-4, natumk Brnaxknoctu DTO014, matumk pacctosHus
DT020-1, natunk naBnenus DTO15-1).

®oroanmapat Canon PowerShot A3100IS +Kapta mamsaru SD Transcend

Knauarypa ¢ Oompmmmu kHomkamu BNCDistribution — ClevyKeyboard u paznenstomeit
KJIABUILIY HAKIAJKOU

KomnbroTepHsIil posiiep

Habop 1BETHBIX BBIHOCHBIX KOMITBIOTEPHBIX KHOIIOK MaJIbIX
BblHOCHAs KOMITBIOTEPHAS] KHOTIKA CPEIHSISI

CereBoii pmibtp-yanuauteab SVENOptima 5 m




