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INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OGPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJabTAaThl OCBOSHHs NMpPOrpaMMel yueOHOro kypca «l'eomerpus» XapaxkTepu-
3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpECa K MPOLLIOMY U HACTOSIIEMY POCCHICKON MAT€MAaTHUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHXKEHUSIM POCCHUHMCKUX MATEMATUKOB M POCCHUHCKON MAaTEMaTHYECKOHN LIKOJIBbI, K
UCTIOJIb30BAHUIO 3TUX JOCTHKEHHH B JPYTHX HayKax U MPUKIAAHBIX cepax;

2) rpaxaaHcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEN IpakIaHWHA W PeaTu3allii ero MpaB, MpeAcTaBlie-
HUEM O MATEeMAaTHYECKHUX OCHOBaX (PYHKIIMOHWPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM, MPOLEAYP
rpakIaHCKOro o0ImecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO STHYECKHIX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM MOCTH)KCHHI HAyKH, OCO3HAHHEM BaXKHOCTH
MOPAJTbHO-3THYECKUX MPUHIIUIIOB B NEATEIBHOCTH YYEHOTO,

3) TpyaoBOe BOCIUTAHHE:

YCTAHOBKOM Ha aKTHUBHOE y4acTHE B PELICHUU NMPAKTHYECKHUX 3a7a4 MaTeMaTHU4E€CKOW Hampas-
JIEHHOCTH, OCO3HAHHEM BaYKHOCTH MATEMaTHYECKOro OOpa3OBaHUsS Ha MPOTSKEHUH BCEH JKU3HU IS
yCHeurHon npoeCCHOHANBHON NESTeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BbI-
00pOM U TOCTPOCHHEM HHIUBUAYAJIBHOH TPAEKTOPHH OOpPA30BaHMS U KM3HEHHBIX IUIAHOB C YUETOM
JMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOE BOCIIUTAHHUE:

CITOCOOHOCTBIO K SMOLMOHAJIBHOMY U 3CTETHYCCKOMY BOCIPUATHIO MATEMATUYICCKUX O6”beKTOB,
3anaa4, pemeHI/Iﬁ, paCCY)KI[eHI/IfI, YMEHUIO BUACTH MATCMATUYICCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE,

5) neHHOCTH HAYYHOI0 MO3HAHHUS:

OpHeHTaL[PIefI B OCATCIIBHOCTU Ha COBPEMEHHYH CUCTEMY HAyYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOB-
HBIX 3aKOHOMECPHOCTAX pPa3dBHUTHUA YECJIOBCKA, MPUPOABI U O6H_I6CTBa, MMOHUMaHHEM MaTeMaTHIECKOH
HAaYKH KakK C(I)epbl 4eJIOBEYECKOM JACATCIIbHOCTH, 3TaIlOB eé Pa3BUTHA U 3HAYUMOCTU AJIA pa3BUTHUA LU~
BUJIN3allMHU, OBJIAACHUEM SA3BIKOM MAaTEMaTHKH U MaTeMaTHU4IeCKOI Ky.]'[bTypOfI KaK CpE€ACTBOM MO3HA-
HUSA MUpa, OBJIAACHUEM HpOCTefILHPIMPI HaBbIKaMU I/ICCJIGI[OBaTeJIbCKOfI JACATCIIbBHOCTH,

6) ¢pusnueckoe BocnutaHue, GopMHpPOBaHHE KYJIbTYPbI 3A0POBbsI H IMOLHOHAJIBLHOIO 0,1a-
romoJIy4Hsi:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHUECKUE 3HAHMS B MHTEPECaX CBOErO 370POBbs, BEACHUS 370-
poBoro obpasa JKHU3HHU (310pOBOE MHUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHITHHA U OTIbIXA, PETYJsip-
Hasi pu3MUecKasi aKTHBHOCTH), C(POPMUPOBAHHOCTBIO HABBIKA pe(IICKCHH, IPU3HAHUEM CBOETO IpaBa
Ha OIMOKY U TaKOro JKe MpaBa APyroro 4eIoBeKa,

7) 3K0JIOrHY€ecKOe BOCITHTAHHE:



OpHUEHTALMe Ha MPUMEHEHHE MaTeMaTHYECKUX 3HAHUH I peIueHus 3a1a4 B 00JacTH COXpaH-
HOCTH OKPY>KaOLIe Cpenbl, MIaHUPOBAHMS MOCTYNKOB U OLEHKH WX BO3MOJKHBIX NMOCIENCTBHUN IS
OKpY’KaroIlel Cpeabl, OCO3HAHUEM TJIOOANBHOIO XapaKTepa 3KOJOTHUECKUX NMpodJeM U MyTed ux pe-
LIEHMUS,

8) axanTauus K H3MEHSAIIIUMCS YCJIOBHAM COLHATBHON U NPUPOAHOH Cpeabl:

FOTOBHOCTBIO K ACUCTBUSIM B YCJIOBHSIX HEONPENENEHHOCTH, OBBIIIEHUIO YPOBHSI CBOEH KOMIIe-
TEHTHOCTH 4epe3 MPAKTUYECKYIO AEATEeNbHOCTb, B TOM YUCJIE YMEHUE YUUTLCA Y APYTHX JIIOAEH, Npu-
oOpeTaTh B COBMECTHOM AEATEIHHOCTH HOBBIC 3HAHSI, HABBIKM U KOMITETEHIIMN U3 ONbITA JPYTHX;

HEOOXOIUMOCTBIO B (POPMHPOBAHUH HOBBIX 3HAHHIA, B TOM 4YuCIe (POpMYyIUpPOBaTh UAEH, TTOHS-
THS, TUMOTE3bl 00 OObEKTaX M SIBJICHUSAX, B TOM YHCIE pPaHee HEHM3BECTHBIX, OCO3HABATh AC(HUIIUTHI
COOCTBEHHBIX 3HAHHUH U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PA3BUTHE,

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCIPUHIMATD CTPECCOBYIO CUTYALUIO KaK
BbI30B, TPeOYIOIUN KOHTPMEp, KOPPEKTUPOBATh MPUHIMAEMBbIC PEIICHUS U IeHCTBHA, (OpMyIHpO-
BaTh M OLICHUBATh PUCKH U TOCIEACTBUS, (POPMHUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIBTATBI
[Ho3naBaTeIbHBIE YHHBEPCAJbHbIE YUeOHbIE JeHCTBHS
Ba3oBbie joruyeckue JelHcTBUA:

e  BBIIBJSITH U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKIX OOBEKTOB, MOHATH,
OTHOIIEHUI MEXAy MOHATHSAMH, (OPMYJUPOBATh ONpPEeNICHHs] OHATHH, yCTaHABIMBATE CY-
IIECTBEHHBIN NMPU3HAK KJIACCU(DUKALIMKM, OCHOBAHUS AT OOOOIIEHUSI U CPABHEHUS, KPUTEPUU
MPOBOJUMOTO aHAJIN3A,

e BOCHPUHUMATH, (POPMYJIHPOBATH U MPEOOPA3OBBIBATE CYXKACHUS: YTBEPIUTEIbHBIC U OTPULIA-
TeJbHbIE, EANHUYHbIE, YACTHBIE U O0IINE, YCIOBHBIE,

e BBIIBISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M NPOTHUBOpPEYHs B (akTax, HaH-
HBIX, HAOJFOMEHUSIX W YTBEPXKACHUSX, MpenjiaraTb KPUTEPUU UIA BBIABJICHHS 3aKOHOMEPHO-
CTeH U MPOTUBOPEUUL,

e JeNaTh BBIBOIBI C HCIOJB30BAHHEM 3aKOHOB JIOTHMKH, NENYKTHBHBIX U WHAYKTHBHBIX YMO3a-
KJIFOUEHUN, YMO3AKJIIOUEHU 110 aHAJIOTHUH,

e pa3duparh NOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKACHUN (TIPsSIMbIE U OT MPOTHUBHOIO), MPO-
BOJIUTb CAMOCTOSITEJIbHO HECJIOXKHBIE TOKA3aTebCTBA MAaTEMAaTHUECKUX (DaKTOB, BBICTPAMBATH
apryMEHTAlNI0, MPUBOIUTH NMPUMEPBI M KOHTPHPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE pac-
CYXK/IEHUS,

e BbIOMpaTh crocod pemeHus: y4eOHOH 3ama4yn (CpaBHMBATH HECKOJBKO BAPHUAHTOB PELICHUS,
BbIOMpPATh HANOOJIEe MOIXOMALINI ¢ YIETOM CAMOCTOSITEIIbHO BBIEIEHHBIX KPUTEPHEB).

Bba3oBble HccienoBaTebCKHe AeHCTBHA:

e  HCIOJB30BAaTh BOMPOCHI KaK MCCIIEAOBATENILCKUI HHCTPYMEHT MO3HAHUS, HOPMYJIHPOBaTH BO-
POChI, PUKCUPYIOLIHE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATENILHO yCTaHABIUBATD HCKOMOE U
naHHOe, (POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOO MO3ULIMIO, MHEHHE,

e MPOBOAUTH MO CAMOCTOSITENILHO COCTABIIEHHOMY TUIAHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIbIIIOE
UCCIIEIOBAHKME TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTreMaTW4ecKoro OObeKTa, 3aBHCHMOCTEH
00BEKTOB MEXKIY COOOM;

e CaMOCTOSTEIBHO (OpMyIHPOBaTh OOOOIIEHHST W BBIBOALI IO Pe3yJbTaTaM MPOBEAEHHOTO
HaOJTFOIEH U], UCCIIENOBAHUS, OLEHUBATL JOCTOBEPHOCTD MOJYYEHHBIX PE3yJIbTATOB, BHIBOIOB
1 00001IeHMIA;

[ MPOrHO3UpPOBATh BO3MOXKHOEC PA3BUTUC MPOLHECCCA, a TAKIKEC BBIABUIATh MPECATNOJIOXKEHUA O €ro
Pa3BUTHUU B HOBBIX yCJIOBUAX.



PaGora c undopmanueii:

e BBIIBISITH HEJOCTATOYHOCTb M M30BITOYHOCTh MH(POPMAINH, JAHHBIX, HEOOXOAUMBIX UI pe-
IICHUS 3a/1a4H;

e BBIOMpATH, AHAJIM3UPOBATH, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATh MHPOPMALIMIO pa3INy-
HBIX BHJIOB U ()OPM MPENCTABJICHUS,

e BbIOMpaTH POpMy MpeAcTaBiIeHU HHPOPMALIUN U WILTIOCTPUPOBATD peIaeMble 3a7auu CXeMa-
MU, JTUarpaMMaMH, HHOH rpaduKoi 1 UX KOMOMHALMSIMI,

e OICHMBATH HANEKHOCTb MH(MOPMALMH 1O KPUTEPHUSIM, MPEIVIOKEHHBIM YUHTENEM HIH Chop-
MYJIUPOBAHHBIM CaMOCTOSATENBHO.

KommyHukaTHBHBIe YHHBepCAJbHbIe yueOHbIe JeHCTBHS:

e BOCIPUHUMATH U (HOPMYJIHPOBATH CYKICHUS B COOTBETCTBUHU C YCJIOBUSIMH U LEJSIMU OOIIe-
HUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIKO TOYKY 3PEHUsI B YCTHBIX M MUCbMEHHBIX TEKCTAaX,
I1aBaTh MOSICHEHHS 10 XOy PeLlIeHHs 3a/1a41, KOMMEHTHPOBATH MOy YeHHbIH PEe3yJIbTaT;

e B x0Jme 00CYKIEHUs 3a1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaeMOU TeMbl, MPOOIeMBI, pernae-
MO 3a/1a4M, BBICKA3bIBATh UICH, HALlCJIEHHbIE HAa TIOUCK PELISHHs], COIIOCTABIISTh CBOU CY K e-
HUSI C CYKISHHUSMH APYTHX YYaCTHHKOB HMAJIOra, OOHApy KUBaTh Pa3jiM4YMe U CXOJACTBO MO3H-
LU, B KOPPEKTHOH popme hopMyIHpPOBATh PA3HOTIACHS, CBOU BO3PAKECHUS,

e TMPEICTABIIATH PE3yJIbTAThl PEIICHUs 3aJadd, SKCIEPUMEHTa, UCCIENOBAHMSA, MPOEKTa, CaMo-
CTOSITENIbHO BBIOMPATh (pOPMAT BBICTYIUICHHS C YYETOM 3aay MPE3eHTALMH 1 OCOOCHHOCTEH
ayAUTOPHH,

e TOHHUMATh M MCIOJb30BATh NPEHMYIECTBA KOMAHIHONW U MHAMBUAYAIbHON pabOoThl MpU perie-
HUH Y4eOHBIX MaTeMAaTU4YeCKUX 3a/1a4;

e TIPUHHUMATH LEJIb COBMECTHON NESTEIBbHOCTH, IUIAHUPOBATh OPTaHM3aLUI COBMECTHOW pabo-
ThI, PacHpeneNsTh BHABI PadOT, JOrOBapHBATHCS, OOCYKAATh MPOLECC W Pe3yjbTaT padoThl,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

e yHYaCTBOBAaTh B TPYMNMOBBIX (opMax paboTel (0OCykAeHHs, OOMEH MHEHHSMHU, MO3TOBBIC
IITYPMBI U APYTHE), BBITOIHITH CBOK 4aCTh PA0OThI U KOOPAUHUPOBATH CBOH JEUCTBHSI C IPY-
I'MMH 4JICHAMH KOMaH[Ibl, OLIEHUBATh KAue€CTBO CBOETO BKJIaAa B OOLIMIA MPOAYKT MO KPUTEPH-
M, ChOpMyTHMPOBAHHBIM YYaCTHUKAMH B3aUMOCHCTBHS.

PerynisiTuBHbIe YHHBepcaJbHbIe YueOHbIe AeiicTBHS
Camoopranmn3anus:

e  CaMOCTOATENBHO COCTABJISATH IUIAH, aJTOPUTM pEIIeHUs 3amadyul (UM €ro 4acThb), BHIOUPATH
CHOCO0 pelIeHusl ¢ YYETOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeH-
THPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIIEHH C y4ETOM HOBOH MH(pOpMAaLIUH.

CaMOKOHTPO.JIb, IMOLMOHANLHBII HHTENJIEeKT:

e BIAETH criocobamMMu CaMOIMPOBEPKH, CAMOKOHTPOJISI POIiecca U pe3yJibTaTa PeIeHHst MaTeMa-
TUYECKOIH 3a/1a9Hu;

e MpeABUAETb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPU PELIEHUU 3a/1a4dl, BHOCUTb KOPpeK-
TUBBI B JEATENbHOCTb HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAHIEHHBIX OLIMOOK, BBISIBIEHHBIX
TPYAHOCTEH;

e OIICHMBATH COOTBETCTBHE Pe3yJbTaTa AEATEIBHOCTU MOCTABJICHHON LGN U YCIOBUSAM, 00BsIC-
HSTh TPUYHHBI AOCTIDKEHHS WJIM HEAOCTIDKEHHs LeNIM, HaXOOUTh OWIMOKY, NaBaTh OLEHKY
npuoOPETEHHOMY OMBITY.

HNPEJIMETHBIE PE3YJIBTATBI

K xoH1y ofyuenust B 7 kaacce oO0ydarOIIHIACS MOMyYUT CIEAYIOIINE IPEAMETHBIC PE3yIbTaThI:



Pacnio3HaBaTh W3ydeHHbIE r€OMETPUUECKHEe (UTYPHI, ONMPENENATh X B3aUMHOE PACIOJIOKEHUE,
n300pakaTh reoMeTpuyYeckre (PUrypbl, BBIMOJHIT YEPTEXKH IO YCJIOBUIO 3ana4yn. M3mepsTh TUHET-
HBIE U YIJIOBbIE BEJIMYNHBL. PelmaTs 3a1a4n Ha BBIYHUCIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyro OLIEHKY JHHEHHBIX M YIJIOBBIX BEIMYHH MPEIMETOB B PEATIbHON JKU3HH, pa3Me-
POB MPHUPOIHBIX 00BEKTOB. Pa3znuyarh pasMepsl STHX OOBEKTOB MO MOPSIIKY BEJIUYHHBL

Ctpoutb yepTexku K TeOMETPUIECKUM 3a/1a4aM.

Ilonp30BaTeCsl NMPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BAaTh NPU3HAKUM M CBONCTBA
paBHOOEPEHHBIX TPEYTOJIBHUKOB IPH PEIIEHUH 3a1ad.

HpOBOI[I/ITb JIOTUYCCKUEC PACCYKACHUA C UCITOJIb30OBAHUEM I'COMETPUUICCKHUX TCOPEM.

Ilonp30BaTeCs MpU3HAKAMH PAaBEHCTBA MPSMOYTOJNBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIUAHBIL,
MPOBEAEHHON K TMIIOTEHY3€ NPSIMOYTOJIBHOIO TPEYTOJbHUKA, B PEIICHUH F€OMETPUUECKUX 3a4a4.

OnpenensiTe MapajuIeNIbHOCTD MPSIMBIX C TIOMOLIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢ HUMH CEKyIlasl.
OmnpenensaTs napajieIbHOCTh MPSIMBIX C IMOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOUEK OAHOMN MpsiMOM
10 TOYEK APYroi MPsIMOM.

Pemars 3amaun Ha knerdaroii Oymare.

IIpoBOAUTE BBIUMCIIEHUS U HAXOAWTb YHCIOBbIE U OyKBEHHBIC 3HAYCHUS YIJIOB B reOMETpUYE-
CKMX 3aJ]a4ax C MCIOJb30BAHUEM CyMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYIOJIBHUKOB, CBOWCTB YIJIOB,
00pa30OBaHHBIX MPH MEPECEUCHNH JIBYX MapajUIeNIbHBIX MPsIMBIX cekymeil. Pemars mpaktuiyeckue 3a-

AavUi Ha HAXOXKACHUEC YIJIOB.

Bragers MoHATHEM TE€OMETPHUECKOTO MECTa TOYEK. Y METh ONpeneNATh OMCCEKTPHCY YIia U Ce-
PEAVHHBIN MEPIICHAUKYJISIP K OTPE3Ky KaK re€OMETPUUECKIE MECTa TOUEK.

DopMyIUpPOBATh ONMPEAEIEHUs OKPY>KHOCTH U KPyra, XOpAbl U JUaMeTpa OKPY KHOCTH, MOJIb30-
BaTbCsl UX CBOMCTBAMH. Y METh IPUMEHSTh 3TH CBOWMCTBA MPU PEIIEHUH 3a7a4.

Bnaners noHsATHEM ONMUCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETb HAXOIUTh €€ LEHTP.
ITonb3oBaThCs pakTaMu O TOM, YTO OUCCEKTPHCHI YIJIOB TPEYTOJbHHUKA MTEPECEKAIOTCS B OOHOHN TOUKE,

1 O TOM, YTO CEPEANHHBIEC NEPIIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAKTC B OJHON TOUKE.

Bnaners moHsATHEM KacaTeIbHON K OKPY>KHOCTH, MOJIb30BAaThCSI TEOPEMON O NMEPNEHIUKYJIAPHO-
CTH KacaTeJbHON U pafilyca, NPOBEAEHHOIO K TOUKE KACAHUS.

Ilonp30oBaTbCs HpOCTefILHPIMPI FrCOMCTPUICCKUMU HEPABCHCTBAMMU, ITOHUMATh HUX HpaKTI/ILIeCKI/Iﬁ
CMBICJI.

IIpoBOAUTE OCHOBHBIE FEOMETPUUECKHE MTOCTPOCHHSI C IIOMOIIBI) LUPKYJIS U JINHEHKH.
K xoH1y ofyuenust B 8 knacce o0ydaromuiics NOMyYUT CIEAYIOIINE IPEAMETHBIEC Pe3yIbTaThI:

PacrmioznaBaTe OCHOBHBIE BHUbI "IeTpréXYFOJ'IbHI/IKOB, HUX 3JEMCHTBI, IIOJIb30BATLCA HUX CBOH-
CTBaMU MPU PEIICHUN TCOMETPUICCKUX 3aaaY.

[IpumeHsTh CBOWCTBA TOUKH MEPEeCEYSHUsI MEIHAH TPEYTOJIbHUKA (LIEHTPa MAcC) B PEIICHUH 3a-
nad.



Bnaners moHsiTUEM CpenHEN JMHUU TPEYTOJbHUKA W TpAlELMH, IPUMEHSATh UX CBONCTBA MpPHU
peleHnu reoMerpudeckux 3agad. Ilonp3oBaTecsa Teopemont Paneca U TeOpeMON O MPONOPLUOHANb-
HBIX OTPE3KaxX, IPUMEHATD UX AJI PELICHUS MPAKTUYICCKUX 3adaY.

IIpuMeHATh NpU3HAKK OA0OUS TPEYTOJBHUKOB B PEIIEHUH Mr€OMETPUYECKHX 3a/1a4.

ITonb3oBatecst Teopemoii [Iugaropa anst pemieHUs T€OMETPHUYECKHX M MPAKTHYECKHX 3a/ad.
Ctpouth MaTeMaTHUECKyI0 MOJAENb B IMPAKTHUUECKUX 3a7ayax, CaMOCTOSTENbHO AeNaTb 4epTExX U
HaXOAMUTb COOTBETCTBYIOIIHNE JJIMHBI.

Brnaners moHsATHSMU CHHYCA, KOCHHYCA M TaHIME€HCA OCTPOro yTrJia MPSMOYTOJBHOTO TPEYrojib-
Huka. [1o1p30BaThCs 3STUMHU HOHATHSIMH IJIS1 PEIICHUS TIPAKTUYECKUX 3a1a4.

Beraucasars (pa3nuyHbIME Ccroco0amMu) IUIOLIAb TPEYTONbHUKA M IUIOLIATd MHOTOYTOJIBHBIX
¢buryp (mosp3ysich, rue HeoOXOOUMO, KaIbKyJIATOpOM). IIpuMeHsITh MoTyueHHbIE YMEHUS B TIPAKTHY €-
CKHX 3a7a4ax.

Bnaners NOHATUAMHU BNIHCAHHOIO U LEHTPAJIBHOIO YIJjd, UCIOJIB30BATh TEOPEMBI O BIIMCAHHBIX
yIJax, yriax Mexay XopaamH (CeKyIlMMH) U YIiie MEeXAy KacaTeJIbHOH U XOPAOH NpU peleHu: reo-
METPUYECKHUX 3a7a4.

Bnaners moHATHEM OMMCAHHOTO YETBIPEXYTOJNBHUKA, MPUMEHTh CBOWCTBA OMHUCAHHOIO YETbI-
PEXYrONbHUKA MTPU PELIECHUN 3a1a4.

[IpMeHATh MoNyueHHbIe 3HAHUSA HA MPAKTUKE — CTPOMTb MAaTEMAaTHYECKHE MOJACTH IUIS 3a/1au
peanbHOHN KU3HU U MPOBOIUTH COOTBETCTBYIOLINE BBIYUCICHHS C IPUMEHEHNEM MOJO0HUS U TPUTOHO-
METpHUH (MOJIB3YsICh, TTIe HEOOXOANMO, KaJbKYJISITOPOM).

K xoH1y ofyuenust B 9 knacce o0ydarommiics NOMyYUT CIEAYIOIINE IPEAMETHBIC PE3yIbTaThI:

3HaTh TPUTOHOMETPHUECKHE (YHKIHMU OCTPBIX YIJIOB, HAXOAUTH C UX IOMOIUBIO PA3JIMYHBIC
3JIEMEHTBI MPSIMOYTOJIbHOTO TPEYTOJbHUKA («PELICHHE MPSIMOYTOJIbHBIX TPEYroJbHUKOBY ). Haxoanthb
(C MOMOIIBIO KATBKYJIATOPA) AJIMHBI U YTIIBI U HETAOINYHBIX 3HAYSHUH.

Ilonp3oBaTbCs (I)OpMy.]'IaMI/I NPpUBCACHUA U OCHOBHBIM TPUTOHOMETPUYCCKUM TOXICCTBOM IJIA
HaXOXICHUA COOTHOIIIEHUH MECXKAY TPUTOHOMETPUICCKUMHU BEJIMYHHAMU.

Hcnonb3oBaTe TEOpEMBbI CUHYCOB U KOCHHYCOB [JIsl HAXOXKAEHUS PA3IUYHBIX DJIEMEHTOB Tpe-
yTOJIbHUKA («PELIeHNEe TPEYTOJbHUKOBY ), MPUMEHSTD UX MPHU PEIICHUH reOMETPHUYECKIX 3a/1a4.

Brnaners mousitusiMmu npeoOpa3oBaHusl MONOOUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (hU-
ryp. Ilonb3oBaTecsi cBOWCTBAMH NOAOOUST MPOU3BONBHBIX (PUIYp, YMETh BBIYUCIATH AJIHHBI U HAXO-
IUTb yTIIbl y TOR0OHBIX (uryp. IlpuMeHsTh cBolicTBa momoOus B MPaKTHYECKUX 3aa4ax. Y MEeTh IpH-
BOJIUTH PUMEPHI MOJOOHBIX (PUTYP B OKPYIKAIOIIEM MHUPE.

ITonb30BaTECS TEOpEMaMu O MPOM3BEACHUM OTPE3KOB XOpI, O MPOU3BEICHHM OTPE3KOB CEKY-
LIUX, O KBaApaTe KacaTeJIbHOM.

Ilonp30oBaTbCs BCKTOpaMH, MOHUMATh UX FeOMeTpI/ILIeCKI/Iﬁ u (I)I/ISI/ILIGCKI/Iﬁ CMBICJI, IPUMECHATDL UX
B PCLICHUU T'COMCTPHUYCCKUX U (I)I/ISI/ILIGCKI/IX 3aga4v. HpI/IMeHSITb CKAJIAPpHOEC MPOU3BCACHUEC BCKTOPOB
AJIE HAXOXKACHUA AJIMH U YTJIOB.

Ilonp30oBaTbCs MECTOAOM KOOPAWHAT Ha MJIOCKOCTH, MPUMECHATDL €r0 B PCIICHUU I'€COMETPUICCKUX
U IPAKTUYICCKUX 3aaay.



Bnaners NOHATHUAMU NPaBUIBHOIO MHOTOYIOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIUHBI OYTH OKPY K-
HOCTH M PaJUaHHON Mephl yIjla, YMETh BBIUUCIIATE IJIOLIAAb Kpyra u ero 4yacreil. IlpumensTe nony-
YEHHBIE YMEHHMsI B IPAKTUYECKUX 3a7a4ax.

Haxoauth ocu (Mu HEHTPbI) CUMMETPUN (PUTYpP, TPUMEHSTH ABIDKEHHSI TUIOCKOCTH B TPOCTE M-
LIUX CJTy4asix.

[IpMeHATh MoNyueHHbIe 3HAHUS HA MPAKTUKE — CTPOMTb MAaTEMAaTHYECKHE MOJACTH IUIS 3a/1a4
peanbHOHN KU3HU U MPOBOIUTH COOTBETCTBYIOLINE BBIYUCICHHS C IPUMEHEHNEM MOJO0HUS U TPUTOHO-
METpUIECKUX (PyHKIHH (TIOTIB3YCh, IIe HEOOXOIUMO, KAIbKYJISITOPOM).

COAEP/)KAHUE OBYYEHUA
7 KJIIACC

HauanpHble moHsATUS reomeTpuu. Touka, mpsiMasi, OTPe3OK, Jyd. Yroa. Bupaer yrnos. Bepru-
KaJIbHbIE U CMEXHbIe yribl. buccektpuca yrna. Jlomanas, mHoroyroasHuk. IlapannenpHocTs u nep-

MNEHUKYJISIPHOCTD MPSAMBIX.

Cummerpuunbie ¢Gurypel. OCHOBHBIE CBOICTBa OCeBOH cuMMeTpuu. llpumepsl cuMMeTpuu B
OKPY’KaroIlleM MUDE.

OcCHOBHBIE MOCTPOEHUS C MOMOIIBIO LUPKYyJsd U JuHeHku. TpeyronbHuk. BricoTa, menuaHa,
OuccekTpuca, UX CBOICTBA.

PaBrOGenpeHHBIN 1 PpaBHOCTOPOHHHHN TPEYroJbHUKUA. HepaBeHCTBO TpEeyroJbHUKA.
CpoiicTBa 1 IpU3HAKK paBHOOEAPEHHOTO TPeyroibHUKA. [IpU3Haku paBeHCTBA TPEYTrOJbHUKOB.

CpolicTBa U NMpU3HAKU HapajuiebHBIX MpsimMbIx. CymMMma yIJIOB TpeyrojibHUKa. BHelHue yribl
TPEYTOJIbHUKA.

IIpsiMoyronbHbIil TpeyroibHUK. CBONWCTBO MequaHbl NPSMOYTOJILHOTO TPEYroJIbHHUKA, MPOBe-
NEHHON K rMnoTeHy3e. lIpu3Haku paBeHCTBa MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpsiMOyronbHblil Tpe-
YTOJIbHUK C yIiioM B 30°.

HepaBeHcTBa B reOMeTpUH: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIHMHE JIOMAHOM, TEO-
pema o OombieM yriie u OOoNbIIel CTOpOHe TpeyronbHuKa. [leprneHauKysp U HaKJIOHHAS.

I'eomerpuueckoe MecTo Touek. buccekTpuca yria U CepeAMHHbIN NEPICHINKYJISIP K OTPE3KY Kak
reOMETPUYECKHE MECTA TOUEK.

OKpy>KHOCTBb U KPYT, XOpJla U JUaAMETpP, UX CBOWCTBA. B3auMHOE pacroynioKeHne OKPyKHOCTH U
npsimoii. KacarenpHas u cexyimas kK okpykHOCTH. OKpy»KHOCTb, BIIUCAHHAs B yroy. Brimcannas u onu-
CaHHAasl OKPY KHOCTU TPEYTOJIbHUKA.

8 KJIACC
UYetsipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOWCTBA. YacTHbIe Cllydau mapajuieno-
rpamMMoB (IIpsIMOYTOJIBHUK, pOMO, KBaapar), UX NpU3HAKU U cBoicTBa. Tpaneuus, paBHOOOKas Tpare-

1us, e€ CBONCTBA U npusHaku. IIpsmoyronbHas Tpanenus.

Merton yasoenus: Mmeauansl. LlentpanpHas cumMmerpus. Teopema Paneca u TeopemMa 0 mpomnop-
LHUOHAJIbHBIX OTPE3Kax.

CpenHue TMHUYU TPEyToJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyroJibHUKA.



ITonobue TpeyronbHUKOB, ko3(pduumenT nogodus. Ilpusnaku nogobust TpeyronpHUkoB. [1pu-

MEHCHUEC HOI[O6I/I$I pyu PpCIICHNUU IMPAKTUYCCKUX 3a0a4.

CaoticTBa miomazaeil reomerpudeckux puryp. @opmysibl Ajisl MJIOMAAA TPEYTrOJNbHUKA, Mmapaj-
nenorpamma, pombda u Tpaneui. OTHOIEHNE TUIOMAAeH MoA00HBIX GUryp.

Brruncnenne rmomaz[ei/'l TPEYTOJIbHUKOB U MHOT'OYT'OJIbHUKOB Ha KJIeT4aTOM 6yMare.

Teopema ITudaropa. ITpumenenne Teopemsl Ilnudaropa npu pemeHnr NpaKTHUECKUX 3a1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOrO yrija MpsAMOYTrOJbHOIO TpeyroapHuka. OCHOBHOE TPUTOHO-
METPUYECKOE TOKAECTBO. TpuroHomerpuyeckue GyHkuuu yrios B 30, 45 u 60°.

BriucaHHbIE U LEHTPaANbHBIE YIJIbI, YTOJI MEXIY KaCATEIbHOW U XOPAOH. YIUIbl MEXIY XOPAaMH
U CeKyUIuMU. BriricaHHble U OMMCaHHbIE YETIPEXYTONbHUKHN. B3auMHOE pacnoyioskeHue OBYX OKpY K-
Hoctell. Kacanue okpy:xHoctedl. O0mue kacaTeabHbIe K IBYM OKPYIKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreHc yrioB oT O go 180°. OcCHOBHOE TPUrOHOMETPUUYECKOE TOXKAECTBO.

DopMy bl IPUBEIEHUS.

Pemenne tpeyronpHukoB. TeopeMa KOCMHYCOB U TeOpeMma CHUHYCOB. PelieHne mpakTUUeCKuX
3a4a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[Ipeobpazosanue mogobusi. [logoOne COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o npousBeAeHUN OTPE3KOB XOpA, TEOPEMBI O MPOU3BENEHNN OTPE3KOB CEKyLIUX, T€O-

peMa o KBaJpaTe KacaTeIbHOI.

Bekrop, amuHa (MOIyJib) BEKTOPA, COHATIPABJICHHBIE BEKTOPBI, IPOTUBOIOJIOKHO HAIIPABJICHHBIC
BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLlUHd Haja BEKTOpaMu. Pasznoxenue
BEKTOpa MO JIByM HEKOJUIMHeapHbIM BekTopaM. KoopanHatel Bekropa. CkansipHOe NPOU3BEIEeHUE BEK-
TOPOB, NPUMEHEHUE IJI1 HAXOXKAECHUS JJIMH U YIJIOB.

JlexapTOBbI KOOPAMHATHI HA MJIOCKOCTH. Y PABHEHUS IPSAMON U OKPY>KHOCTH B KOOPJIUHATAX, Ie-
pecedeHre OKPyKHOCTEeN U NpsAMbIX. MeToa KOOpAUHAT U €r0 NPUMEHEHHE.

IIpaBunbHBIE MHOTOYrONbHUKHU. JInMHA OKPY>KHOCTH. I'panycHas U paguaHHas mMepa yria, Bbl-
YUCJIEHUE JJIUH AYyT OKpYy XKHOCTeHN. [lmomans kpyra, CeKTopa, CErMEeHTa.

JIBIDKEHUS TUIOCKOCTH W BHYTPEHHHE CUMMeETpuH puryp (3nemeHTapHsle npencrasieHus). Ila-

pasuienbHbIi epeHoc. I1oBopoT.

3. TemaTu4eckoe NJIaHUPOBAHHE
7 kJjacc

Paszpennl
NPUMEPHOI

Conepsxanne marepuana
NPOrpaMMbI

Konu-
4eCTBO
JaCOB

XapakTepUCTHKH OCHOBHBIX BUIIOB
NeSITeJIbHOCTU YUEeHHKA
( Ha ypoBHE yueOHBIX NeHCTBUI)

OcHOBHEIE
HaTPaBJICHUS
BOCIIHTA-
TEJNbHOH pa-
OOTBI




HauyanbHble reomeTpuyeckue
CBeJdeHUs

10

1 .IIpsimast u otpesok. Jlyd u yron

2.CpaBHeHME U U3MEpPEHHE OT-
PE3KOB U YIJIOB

[‘eomeTpuyeckue purypni. Purypsl B reo-
MeTpHUH H B OKpPY:KaomeM Mupe. BeanunHbl

3 .IlepneHnuKyJIApHBIE IPSIMBIE
H3 Hux:
KonTponbHas padbora Ne 1

OOCBACHUTH, UTO TaKoe OTPe3OK, JyY, YIoj, KaKue
Gurypsl HaspIBAIOTCA paBHBIE, KaK CpPaBHHBAIOTCS H
H3MepSIOTCS OTpe3KH H YIJIBL, 9TO Takoe Ipagyc Hu
rpaJycHas Mepa yria, Kako# yroi Ha3bIBaeTCsI IPSIMBIM,
TYIbIM, OCTPHIM, Pa3BepHYTBIM, UTO TaKoe CepeJHHa
OTpe3Ka U GHCCeKTpHca yIJIa, KaKHe YIJIbl Ha3hIBAIOTCS
CMeXKHBIMH H KaKHe BepTHKAJIbHBIME; (GopMyIHpoBaTh
H 000CHOBBIBATH YTBEPIXKICHHE O CBOMCTBAX CMEIKHBIX H
BepPTHKAJIBHBIX YIJIOB; OOBACHSTH, KAKHE NIpsMbIe Ha3bl-
BAIOTCS IepHeHTUKY/SIPHBIMH, (QOpMYJIHpOBaTH U
00OCHOBBIBATE YTBEPIKICHHE O CBOMCTBE ABYX HPSIMBIX,
MepIeHUKYJIPHLIX K TpeTel; H306pakaTh H paclo3Ha-
BaTh YKa3aHHBIe IpOCTeHImHe (UTYyphl Ha UepTelKax;
peliaTh 3aJaud, CBs3aHHBIE ¢ STHMH HPOCTeHIMUMHU

(urypamu

3,4,5.6,7

Tpeyroabnukn

17

1.I1epBeIil npU3HAK PaBEHCTBA
TPEYTOJIbHUKOB

2 MenuaHbl, OUCCEKTPUCHI U BbI-
COTBI TPEYTOJIbHUKA

3.BTopoii u TpeTHil NpU3HAKU
PaBEHCTBA TPEYTOJbHUKOB

MHuoroyroabuuxku. Papenctso ¢puryp.

FeOMeTpnqecmne MOCTPOCHHUS.

DKpy:RHOCTD, KpPYT. llepnenauxkyaspabie

MINAMEIL

4.3agaun Ha OCTpPOEHUE
U3 Hux:
KonTponbHas pabora Ne2

OGBACHUTS, KaKasl QUTypa Ha3bIBAeTCs TPEYTOJIBHUKOM,
9TO TAaKoe BepIIHHBI, CTOPOHBL, VIJIBI H HEPHMETp
TpeyrojbHUKA, Kakol TpeyrolbHHK HasbIBAeTCsl paBHO-
GeApeHHBIM M KaKoll paBHOCTOpDOHHHM, KaKHe Tpe-
VIOJIBHUKH HAasbIBAIOTCS pPAaBHBIMH; H300paxaTh H
pacmosHaBaTh Ha UepTelkaX TPeyroJbHUKH H HX dJIe-
MeHTHI; (QOpMyNIHpOBaTH H JIOKA3BIBATH TEOPEMBI O
MpHU3HAKAX PABEHCTBA TPEYTOJbHHUKOB, OOBACHATH, UTO
HasplBaeTCA IePHEHTUKYJSIPOM, IPOBEJCHHBIM U3
JTAHHOM TOYKH K JaHHOM mpsMoii; dopmyaupoBats u
JOKa3bIBaTh TeopeMy O MepIeHIHKYJIpe K IpsMOH;
OOBSACHSTh, KaKHe OTPe3KH Ha3bIBAIOT MeJHMaHOM, OHc-
CeKTPHCOH U BHICOTOH TpeyrojbHHKa; GopMyJIHPOBATH
U J0Ka3bIBaTh TeOpeMbl O CBOMCTBaX paBHOOSAPEHHOIO
TpeyrojbHUKA, pellaTh 3aJaud, CBsI3aHHBIC ¢ IpH3Ha-
KaMH paBeHCTBA TPEYTOJBHUKOB H CBOHCTBAMH PaBHO-
GepeHHOTO TPEYTOIbHHUKA, (POPMYIHPOBATH OIIpe/ielie-
HHe OKPYKHOCTH; OOBSICHATD, 9TO TaKoe IeHTp, PaJuyc,
XopAa H JHaMeTp OKPYKHOCTH; pellaTh NpocTeHimue
3aJa9d Ha TIOCTpOeHHe (IIOCTPOSHHe YIIa, PaBHOTO
JTAHHOMY, TTOCTPOCHHe OHCCEKTPHCH YIJIa, MOCTPOSHUS
MePIeHUKY/IPHBIX TPSMBIX, MOCTPOCHHe CepeIHHBI
oTpe3Kka) W Goyiee CJIOXKHBIE 3a/1aUH, HCIONB3YIOIIHe
yKa3aHHBIE HPOCTeHINHe, CONOCTABIATL IIOJIYUSHHBIH
pe3yJbTaT ¢ YCJIOBHEM 3a/laud; aHAJIH3HPOBaTh BO3-
MO>KHBI® CITyUan

3,468

4,5,6,7,8




IMapanaensHblie NpsMbIE

13

1.IIpusHaku napamienbHOCTH
IBYX IPSIMBIX

2.Axcuoma napasenbHbIX Mpsi-
MBIX

U3 Hux:

KonTponbHas pabora Ne 3

QopMyIHpOBaTH ONpeAeIcHHe MApaJUISTbHBIX MPSIMBIX;
OOBACHSTH ¢ MOMOIIBIO PHUCYHKA, KaKHe YIJIbI, o0pa3y-
I0TCST IPH [IepecedeHUH JBYX IPSIMBIX CeKyIeH, Hasbl-
BAIOTCSI HAKPECT JISKAIUMH, KaKHe OJHOCTOPOHHUMH U
KaKHe COOTBETCTBEHHBIMH; (GOPMYJIHPOBATh H JOKA3BI-
BaTh TeOPEMBI, BBHIpAXKAIOMMEe HPH3HAKH MApajUIeJIBHO-
CTH JABYX IPpSMBIX; OOBSCHATh, UTO TAaKOe AKCHOMBI
TeOMEeTpHH ¥ KaKHe aKCHOMBI yiKe HCIIOJIb30BaTHCh
panee; GOpMyJIHPOBATH aKCHOMY HapaUISIBHBIX IIps-
MBIX H BBIBOJHUTH CIISJCTBHSA U3 Hee, GopMyIHPOBATL U
JOKa3bIBaTh TeOpeMbl O CBOMCTBAX HapaUIeNIbHBIX
IpSIMBIX, 0OpaTHBIe TeopeMaM O MpU3HAKAX Mapajlienb-
HOCTH CBSBBAHHBIX ¢ HAKpecT JICHKAIUMH, COOTBET-
CTBEHHBIMH H 0 JHOCTOPOHHHMH YIJIAMH, B CBSI3H ¢ 5THM
OOBACHSTH, YTO TAKOE YCIOBHE H 3aKIIIOUSHHE TEOPEMBL,
KaKkas TeopeMa Ha3pIBaeTCsl OOpaTHOH 10 OTHOIICHHIO K
JTaHHOH TeopeMe; OOBSICHSTH, B UeM 3aKIIOUACTCS METO
J0Ka3aTellbcTBa OT MPOTHBHOTO: (GOpMYJIHpOBATL H
JTOKa3bIBaTh TeOpeMbl 00 YIIaX COOTBETCTBEHHO Hapa-
JISTIBHBIMH U IepIeHAUKYISIPHBIME CTOPOHAMH;, IPHBO-
JUTh TIPHMEpHl HCIONL30BAHUS STOTO MeToja; pemaT
3a7a94 Ha BRIYHCIICHHE, 0KA3aTeIbCTBA U HOCTPOCHHE,
CBSI3aHHBIC ¢ MApaJUIeJIbHBIMHE NIPSMBIMH

1,4,5,6,7,8

[eomerpuueckue Gpurypsr. Muoroyrossuukn. [eomerpuaeckne nocTpoeHusPTHomeHus. IlapannenbHocTh NpAMBIX

CooTHOLIEHHE MeEXKAY CTOPO-
HAMH H YIJIAaMH TPEYIroJIibHHUKA

18

1.Cymma yrioB TpeyroyibHHKa

2.COOTHOLIEHUE MEKITY CTOPO-
HaMU U YIJIaMU TPEYTOJIbHUKA
H3 Hux:

KonTponbHas pabora Ne 4

3 IIpsAsmMoOyrosbHbIE TPEYTOJBHUKU

4 ITocTpoeHue TpeyrolbHUKA M0
TPEM 3JIeMEHTaM

U3 Hux:

KonTponbHas pabora Ne 5

QopMyIHPOBATH U JOKA3bIBATH TEOPEMY O CyMMe YIJIOB
TpeyrojbHUKA U e¢ CJIeJICTBHe O BHEIIHeM YIJIe Tpe-
YTOJIbHHEKA;, HNPOBOAUTH KIACCH(PUKAIUIO TPEYTOJbHHU-
KOB II0 yIjaMm; ¢opMyJHpOBaTh U JOKA3BIBATh TeOpeMy
0 COOTHONICHHSIX MeXJTy CTOPOHAMH H YIJIAMH Tpe-
yroJbHHEKA (IpsiMoe B oOpaTHOE YTBEPIKICHHS) H Cllea-
CTBHS M3 Hee, TeOpeMy O HEpaBeHCTBE TPeyroJIbHHKA,
(dopMyNHpPOBaTh U JOKa3bIBaTh TeOPEMbI O CBOMCTBAX
OpSIMOYTOJIBHBIX ~ TPeYTOJBHHUKOB  (TIPAMOYTOJIBHBIN
TpeyroJbHUK ¢ yIjIoM 30°, IpU3HAKH PaBeHCTBA MPSIMO-
YTOJBHBIX TPEYTOIBHUKOB), (GOpMYyIHpOBATh OINpese-
JICHHe pAcCTOSHHUS TOUKH [0 MpSIMOM, paccTOSHHS
MeXK/y HapajUleIbHBIMU NPSIMBIMHE; pellaTh 3aJaud Ha
BBIYHCIICHHE, JOKAa3aTeJIbCTBO H IIOCTpOSHHE, CBS3aH-
HbIe ¢ COOTHONICHHSIMH MEXKTy CTOpOHAMH H YIJIAMH
TpeyroJbHUKA H PACCTOSIHHEM MeXTy HMapaUleIbHbIMH
IpSIMBIMH, TIPH He0OXOAMMOCTH IMPOU3BOAMUTD IO XOTY
pelIeHHe JOIOIHUTEIIbHbIC IOCTPOSHHUS, COIOCTABIIITH
MOJTyYeHHBIH pe3ysbTaT ¢ YCIOBHEM 3a7adH, B 3a7adax
Ha IOCTPOSHHE HCCIIe0BATh BO3MOIKHBIE CIIyIan

1,5,6,7.8

IlosTOpenue. Pemenne 3axau

10

8 kiacc




Paszpennl
NPUMEPHOI
NMPOrpaAMMBI

Coneprxanne marepuana

Konu-
4eCTBO
JaCcOB

XapaKkTepUCTHKH OCHOBHBIX BUIOB
NeSITeIbHOCTH YUEeHUKA
( Ha ypoBHE YUeOHBIX NEHCTBUIA)

OcHOBHEIE
HaIpaBJIeHUs
BOCTIUTATENHHO
JIEeSITeJIbHOCTH.

T'eomempuueckue puzypvl. Muozoyzonvuuxu. /leusicenus

YeTbIpexyroabHHKH.

14

1.MHuoroyronsHuKu

2 IlapannenorpamMmm u Tpa-
rnenus

3 IIpsIMOYTOJIBHUK, POMO,
KBaJpaT.
Hx Hux:
KonTponbHas pabora Nel

OGBACHATH, YTO TaKoe JIOMAaHHAs, MHOTOYTOJbHHK,
ero BepHIMHBI, CMEKHBIE CTODOHBI, JHATOHAJH,
n306paxkaTh M pacHo3HaBaTh MHOTOYTOJIBLHHKH Ha
qepTexkax; MOKa3pIBaTh DIeMEHThl MHOTOYTOJIbHHKA,
ero BHYTpeHHIOIO M BHEIIHIOW oOnacTH; GopMyIH-
pOBaTh OMpe/eIeHHe BBITYKIOr0 MHOTOYTOJIBHHKA;
H306paxkaTh U paclosHAaBaTh BRIYKIIbIC U HEBBIMY K-
JIble MHOTOYTOJILHHKY; (OpMYJHpOBATh H JOKA3bl-
BaTh YTBePIKIACHHS O CyMMe YIJIOB BBITYKJIOTO MHO-
TOYroJbHHKA M CyMMe €T0 BHENIHHWX YIJIOB; 0OBsIC-
HSITh, KaKHe CTOPOHBI (BepIIHHBI) UeTHIPEXYTOIBHHU-
Ka Ha3bpIBAIOTCS NPOTHBOMOJIOKHBIMY; (GopMyIHpO-
BaTh OMpeJelieHHs1 Hapalle/lorpaMMa, TpamnelliH,
paBHOOCIPEHHOM W TIPSIMOYTOJBHOM Tpamenuei,
IpsIMOYTOJIBHHKA, poMba, KBajapata; H300paxkaTh U
paclo3HaBaTh DTH HUeThIPeXYTONLHHUKH; (OpMyIIH-
poBaTh H JOKa3bIBATh YTBEpXKJACHHS o0 HX CBOM-
CTBaX M IpHU3HAKAX; pelIaTh 3a/[aUd Ha BHITHCIICHHE,
JI0Ka3aTeIbCTBO M MOCTPOCHHE, CBSI3aHHBIC ¢ STUMH
BHJIAMH 9eThIPeXYTOJIbHUKOB; OOBSICHSTh, KaKHe /IBE
TOYKH HasBIBAIOTCS CHMMETPHUIHBIME OTHOCHTEJIBHO
MpsiMOM (TOUKHM), B KAKOM ciiyuae GUrypa Ha3bpIBaeT-
Csl CHMMETPHYHOH OTHOCHUTEJILHO MPsIMOH (TOUKH) U
9T0 TaKoe OCh (IIEHTp)CHMMETPHH (GUTYpHI; IPHBO-
JIUTH TIpEMepsl QHUTYp, 00TaTaloMUX OceBoH (IleH-
TpaJIbHOW) CHMMeETpHeH , a Takke IpUMephl 0CEBOH
U IeHTpaJIbHOH CHMMETpHH B OKpyxKalomed Hac
00CTaHOBKE

5,6,7,8

Benu-
YUHDbI.
H3me-
penus u

Ilnomane.

14

1.I1nomane MHOrOyrob-
HUKA.

OGBACHATD, KaK MPOU3BOAUTCS M3MepeHHe IUIomia-
Jed MHOTOYTOJPHHKOB, KaKHe MHOTOYTOJILHHKH
Ha3bIBAIOTCS PABHOBEJIHKMMHY U KaKWe PaBHOCOCTAB-
JICHHBIMH; (OpPMYJIHPOBATh OCHOBHBIE CBOMCTBa
Wwiomajed ¥ BBIBOAUTH ¢ HX IOMOIIBIO (DOPMYJIBI
wiomajged NpsIMOYTrojbHHKA, TNapaUleJorpaMMa,

2,5,6,7,8




2 Ilnomaaun napasieno-
rpaMma, TpeyrojbHHUKa,
Tpanenuy.

3.Teopema ITugaropa.
H3 Hux:
KonTponbHas pabora Ne2.

TpeyrojbHUKa, Tpaleluy; GopMyIHpOBaTh U JAOKa-
3bIBaTh TeopeMy o0 OTHOMEHHWH IUIOmajed Tpe-
YTOJIBHUKOB, HMEIONHX [0 PaBHOMY YIJIy; dopMy-
JIHpOBaTh U JOKa3bIBaTh TeopeMy Iludaropa um o6-
paTHyIo eif; BhIBOAUTH dopmyny ['epona mist mio-
magu TpeyroJbHHKA; pelaTh 3a/laud Ha BBIYHCIIE-
HHe W JO0Ka3aTelIbCTBO, CBsBaHHBIE ¢ (hopMyJIaMHU
wiomaei u Teopemoii Iudaropa.

IHooooue. H3mepenus u evruuciienus. I'eomempuueckue guzypot

ITonoOHbBIE TPEyroabHM-
KH.
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1.Onpenenenne mogoOHBIX
TPEYTOJIbHUKOB.

2 Ilpusnaku nmopobust Tpe-
yTOJIbHUKA.

U3 Hux:

KonTponpHas pabora Ne3

3 Ilpumenenue mopodus K
TOKa3aTeNbCTBY TEOPEM H
PELISHHIO 3a1ad.

OGBSICHATh MHOHATHE IPONMOPIMOHAIBHOCTH OTpes-
KOB, (DOPMYJHMpPOBATh ONpEJCNICHHS IOJOOHBIX
TPEYTOJIbHUKOB U Kod(dduiueHTa nogodus, GopMmy-
JIMPOBATh M JOKA3bIBATH TEOPEMbI 00 OTHOIICHHH
IUIOMIa/IeH HOJOOHBIX TPEYTOJIbHHUKOB, O HPHU3HAKAX
0/100UsT TPEYTOMBHUKOB, O CpeJHel JIHHWUM Tpe-
VTOJIBHHUKA, O HEPeCceUeHUH MeIHaH TPeyroJbHHKA,
0 HPOMOPIMOHAIBHEIX OTPE3Kax B IPSIMOYTOJIBHOM
TPEYTOJIBHHUKE ;00BICHITh, UTO TAKOe METOJ HOJ0-
6wl B 33/1a9aX Ha MOCTPOCHME, U IPUBOJUTH IIpUMe-
pbl IPHMCHCHHS STOrO0 METOAa, OOBSICHATH , Kak
MOKHO MCIIOJIb30BATh CBOMCTBA TMOJOGHBIX Tpe-
VTOJIBHHKOB B H3MEPUTCIBHBIX paboTax Ha MECTHO-
CTH; OOBSICHATH , KAaK BBECTH MOHSTHE MOJOOHS IS
[IPOU3BOMBHBIX(HUTYP; (DOPMHUPOBATH OIpPEICICHUS
W WUIIOCTPUPOBATh MOHATHS CHHYCa , KOCHHyCa H
TAaHTeHCA OCTPOTO YIJIA MPSAMOYTOIBHOTO TPEYrob-
HHUKAa ;, BBIBOJAWTH OCHOBHOE TPHIOHOMETPHUESCKOS
TOX/ICCTBO M 3HAYCHHE CHHYyCa , KOCHHyCa W TaH-
rerca st yraos 300 | 450600 ; pemars 3amaum,
CBSI3aHHBIC C MOJOOHMEM TPEYrOJIbHHUKOB, UL BBI-
YHCIICHHS 3HAYCHHM TPUTOHOMETPHUYECKUX (yHK-
I[UH HCIIOJIB30BATh KOMIIBIOTCPHBIE IPOrPAMMBL.

2,4,5,6,7,8




4. COOTHOLIEHUS MEXKIY
CTOPOHAMH U YTJIAMH TIPsi-
MOYTOJIbHOTO TPEYTOJIbHU-
Ka

W3 anx

KonTponbHas pabora Ned

Oxkpy:xHOCTH
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1.KacarenpHas K OKpyKHO-
CTH.

2.1lenTpanbHble U BIUCAH-
HBIE YIJIbI

3.UetnIpe 3aMevaTeNbHbIC
TOYKH

4 BrimcaHHas U ONMUCAHHAS
OKPY>KHOCTH
.TPEYTOJbHUKA U3 HUX:
KonTponbHas pabora Ne5.

Oxpy:xkHocts. Kpyr.

HccnmetoBaTh B3aMMHOE PACIIONOMKCHHe MPSIMOH U
OKPY’KHOCTH; (hOpMYJIHpOBATH OIpe/eciicHHe Kaca-
TeJIBHOU K OKPYIKHOCTH; (OpMYIHPOBATh H JOKA3BI-
BaTh TEOPEMBI: O CBOMCTBe KacaTelbHOMH, 00 oTpes-
KaxX KacaTeJIBHBIX , IPOBEACHHBIX M3 OJHOM TOUKH;
(opMyNHpPOBaTh MOHSITHE LEHTPATLHOTO H IPagyc-
HOH Mephl JAYTH OKPYIKHOCTH; (GOpMYJIHPOBATh U
JTOKa3bIBaTh TEOPEMBI: O BIHCAHHOM YIJIe, O IIPOH3-
BeJIeHUH OTPE3KOB IepeceKalomuxcs Xopa; GopMy-
JIHPOBaTh U JOKA3BIBATH TEOPEMBI, TeOPeMBI, CBSI-
3aHHBIC ¢ 3aMeYaTeIbHBIMU TOUKAMH TPeyTOJIbHUKA:
0 OHCCeKTpHCe yIJa H , KaK CIIeJICTBHE, O Iepecetde-
HUH OHCCOKTPHC TPESYTONLHHKA ; O CepeJUHHOM
MepIeHUKYJIpe K OTpesKy U , KaK CJIeJICTBHE, O
MepecedeHUH CepeIUHHBIX MePIeHAHKYJIIPOB K
CTOpOHAM TpPEYroJbHHUKA, O IEepPecedeHHH BBICOT
TpeyroibHUKa ; (OpMyIHpOBAaTh OIpeIelICHHUS
OKPY’KHOCTeH, BIIMCAHHOH B MHOTOYTOJNBHHK H
ONHCAHHOM OKOJIO MHOTOYTOJBHHKA;, (GopMysHpo-
BaTh H JIOKa3bIBaTh TEOPEMBIL: 00 OKPY)KHOCTH, BIIH-
CaHHOH B TPEYTOJIBHUK;00 OKPYKHOCTH , OTIMCAHHOM
OKOJIO TpeyrojbHHKA;, O CBOMCTBE CTODOH OIHCAH-
HOTO UYeTBHIPeXyToJbHHKA, O CBOMCTBE VIJIOB BIIH-
CaHHOTO UYeTBIPeXYTroJbHHKA ; pellaTh 3aJaud Ha
BBIYHCIICHHS, JOKa3aTeJIbCTBO H IOCTPOCHHE, CBSI-
3aHHBIE ¢ OKDPYXKHOCTHIO, BIIHCAHHBIMH H OIIHCAH-
HBIMH TPeyTOJIBHUKAMH H UeThIPeXyTOJIbHHKAMHU
JHCCIIeZIOBaTh CBOMCTBa KOHMUIypalui, cBsS3aHHBIX
C OKPYIKHOCTBIO, ¢ TIOMOIbIO KOMITBIOTEPHBIX IPO-
TpaMM.

2.3,5.6,7.8

IloBTOpenue. Pemenue 3axau4.

4,5,6,7

9 Knacc




Pasnennl
NPHMEpPHOH
NPOrpaMmbl

Conepsxanne matepuana

Konu-
4eCTBO
JaCcOB

XapaKkTepUCTHKH OCHOBHBIX BUIOB
NeSITeIbHOCTH YUEeHUKA
( Ha ypoBHE yueOHBIX NeHCTBUI)

OcHOBHEIE
HaIpaBJIeHUs
BOCTIUTATENHHO
IEeSITEIIbHOCTH

Bekmoput u xoop-
OuUHamul HA NILOC-

BekTophl.

8

1.IlonsATHE BEKTOpA.

2

2.Clio)KeHe U BBLIYUTAHHE

QopMyIHpOBaTh OIpeAeIeHHe M WLIIOCTPHUPOBAThH
MOHSTHS BEKTOpA , TO JUIHHBI, KOJIMHeapHBIX H pPaB-
HBIX BEKTOPOB; MOTHBHpPOBATh BBEJCHUE IOHITHH H
JeWCTBHUH , CBSIBaHHBIX ¢ BEeKTOPAMH, COOTBETCTBYIO-
MAMH OpuMepaMH. OTHOCSIMUMECS K (H3HISCKHM
BeKTOPHBIM BeJIHUHHAM; NIPHMEHSITH BEKTOpPHI H JeH-
CTBHS HajJ HHMH IIPH PENICHHH TeOMeTpHUSCKHX 3a-

1,5,6,7.8

BCKTOPOB.
= Ja.
£
Q
S 3.YMHOXeHHe BekTopa Ha | 3
yucio. IlpumeHeHne Bek-
TOPOB K PELIECHHIO 3a/1a4.
Metona KOOPAHHAT. 10 OG}?{CH?{T}; U GOpMYJIHPOBATh MOHSTHSIPSIMOYTOIb- 1’476’778
v X HOM CHCTEMbI KOOP/HHAT;, KOOPIHHAT TOUYKH H KOOD-
,§ § 1 .KOOpI[I/IHaTbI BEKTOpA. 2 JTHHAT BEKTOPA; BLIBOJUTH U HCIIOIB30BATh TIPH pellie-
% § HHH 32724 HOPMYJIbI KOOPIHHAT CEPEIUHBI OTPE3Ka,
) = JUIHHBI BEKTOPA, PACCTOSIHUS MEXKLY IBYMS TOUKAMH,
)
: S 2 Ilpocrenmue 3amauu B | 2 ypABHEHHS! OKDYIKHOCTH H MPAMOH.
3 5 KOOPJMHATAX.
R
Q oy
2
S g 3.YpaBHeHUsI OKPYKHOCTH | 6
Y 3 o
R = U TIPSIMOH.
H3 Hux:
KonTponbHas pabora.Nel
CoOTHOIIeHHS MEKIy 11 OGbsiCHATL U (GOPMYIIHPOBATH OTIPE/ICIICHHUSI cnoHoyca, 1,27375,677,8
KOCHHyca TaHIeHCAa M KoTaHrenca yrios ot 0° mo
CTOpOHAMHU H  yrjamMu 180°,BBIBOJIHTE OCHOBHOE TPHTOHOMETPHYECKOE TO K-
- TPeyroJbHUKA. CKaJ'lﬂp- necTBO M (GOPMYJIBI IPHBEICHHS ; GOPMYIHPOBATH U
= JOKa3bIBATH TEOPEMBI CHHYCOB U KOCHHYCOB, IIPUMe-
g HO€ TIIPOHU3BEACHHUEC BCK- HATH WX NPU PENIEHAH TPEYTOJILHHUKOB, OOBACHATH,
& TOPOB KaK HCIHOJB3YIOTCS TPUTOHOMETpHYECKHe (HOPMYJIBI B
g - H3MEPHTEIbHBIX paboTtax Ha MECTHO-
= l.CI/IHYC, KOCUHYC U TaH- CTH;(pOPMYITHPOBATROTIPEIEICHHEYTIIA MEKTY BEKTO-
= 3 paMH H CKASIPHOTO MPOM3BENICHUSI BEKTOPOB; BBHIBO-
= PEHC yTJIa. IUTh  (GOPMYJY CKAJSIDHOTO TPOHM3BEICHHSI depes
E KOOP/IMHATHL BEeKTOPOB 4 GopMyJIHUpoBaTh B 0GOCHO-
ﬁ 2 COOTHOIIEH IS MESKITY BLIBATE YTBEPAUICHHS O CBOHCTBAX CIQUIPHOIO NpO-
P U3BEJICHHST, MCHOJbB30BATh CKAJSIPHOS HPOM3BEICHHE
E CTOpOHaMI/I U er‘IaMI/I Tpe_ 4 BEKTOPOB IIpH PECUICHUH 3aJ1a1.
=
=3 yTOJIbHUKA.
=
=]
= 3.C
.LKaJIApHOC IPOMU3BEHC-
=
A HHUE BCKTOPOB.
2
=3 %1 . 4
s 3 HUX:
-
% KontponbHas padora Ne2
=]
5 Z[.]'ll/ll'la OKPYKHOCTH H 12 (I)OpMyJ'II/Ipol(B;.TL OTpeJIeNieHHe MPABHIILHOTO MHOTO- 1’576’778
YIONbHUKA; HOPMYIHPOBATH U JIOKA3BIBATH TEOPEMBI
S IJomaab Kpyra. 00 OKPYKHOCTSIX, OIMHCAHHOH OKOJIO HPABHIBHOTO
. MHOTOYTOJIbHHKA M BIIMCAHHOW B HErO; BHIBOJUTH H
2 HCIIOJIB30BATh (DOPMYJIBI JUISL BBIYHCIIECHHUS IUTOIIAIH
= HPABHILHOTO MHOTOYTOJILHHKA, €r0 CTOPOHBI H PajiH-
E‘ E l'HpaBH‘HbeIe MHOT'0- 4 yca BIHCAHHOM OKPYXKHOCTH; PelllaTh 3aJ1a4d HA IO-
_E. E YTONILHUKH. CTpOEHHE MPABHILHOTO MHOTOYTOJIBHHKA, OOBICHATH
HOHSITHSL [UTHHBI OKPY)KHOCTH M IUIOIIAAH KPYTra; Bbl-
° 5 BOJUTH (POPMYJIBI ISl BHIYHCIICHHS JUTHHBI OKPYIKHO-
= E CTH W JUIHHBI JIYTH , IUIOMAAH KPyra U IUTOMAIH KpYy-
& 3 FOBOTO CEKTOpA HPUMEHSITh 5TH (GOPMYJIBI IIPH pelie-
[
g : 2 JInvHa OKPY >KHOCTH H e
=
njaomangb Kpyra. 8
o R
- = )51 .
L = 3 HHUX:
£ § KonTposbHas paborta Ne3.
-P)
— =




npeoo-

I'eomeTpuueckue
pa3oBaHusl

JBHIKeHMS].

1 I1oHsTHE OBUKEHUS.

2.11apannenpHblil IEPEHOC
U TIOBOPOT

U3 Hux:

KonTponbHas pabora Ned

OGT)?{CH?{TL, 9TO TaKoe 0T06pa)l(eHI/Ie IUIOCKOCTH Ha
cebst B B KakoM CJIy4ac¢ OHO HA3bIBACTCs ABHIKCHHEM
IUTOCKOCTH, 061>${CH${TI>, UTO TaKO€ OCEBadA CUMMETPHL,
LOEHTpaJIbHAA CUMMETPHU:, l'[apaJ'[J'IeJ'[LHLIﬁ IIEpEHOC H
IIOBOPOT;, OGOCHOBLIBaTL, qTo 3TI/IOT06pa)KeHI/I${ mIocC-
KOoCcTH Ha cebst SIBIIFOTCAABUKCHUAMU, 061>${CH${TI>,
KaKoBa CBsA3b MCKAY ABUKCHUAMU W HAJIOMKCHUSIMHUL
HWUIIOCTPUPOBATE OCHOBHBIC BHULI HBHX(eHHﬁ, B TOM
THUCJIC ¢ TOMOIIBIO KOMIIBIOTEPHBIX IIPOTPAMM.
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I'eomerpuyeckne Gurypel B IPOCTPAHCTBE

HauaabHbie  cBeaeHUS
U3 CTepeoOMeTPHH.

1.MHororpaHHuku

2Tena u NOBEPXHOCTH

BpaLleHUs

OGBsicHATh. UTO Takoe MHOTOTPAHHHK, €T0 TIpaHH,
pebpa, BepIIMHBL, JHATOHAIM, KAKOH MHOTOTPaHHHK
HAa3BIBACTCS BBIIYKJIBIM, YTO TAKOE /-YTOJBHAS IPH3-
Ma, ¢ OCHOBaHHUs, OOKOBBIC I'paHu U GOKOBBIC pebpa,
Kakasi IPU3Ma Ha3bIBAaeTCS NPSIMOM M Kakasi HaKJIOH-
HO# , 9TO TAKOE BBICOTA IPU3MBI, KaKasi IPU3Ma Ha3bl-
BAeTCS Hapa/UICIICIIHIICOM M KaKO# Hapasiie/IeIIue |
Ha3BIBACTCSA IPSIMOYTOJBHBIM, (DOpMyIHpOBaTH H
0GOCHOBBIBATh YTBEPKACHUS O CBOMCTBE AHAroHasei
HapaJuleylenueaa ¥ O KBaJpaTe AHATOHATH MPSMO-
YTOJIBHOTO MapaUIeNIeIIHIe R, , OOBACHSTH, YTO TAaKoe
00BeM MHOTOTPAaHHMKA  BBIBOJUTH (C IOMOIIBIO
npuHiuna Kasamsepu)hopMyity oGbeMa HPsIMOYTOJIb-
HOTO IapajUlesieluIesia; OOBSICHAT KaKOM MHOTO-
IPaHHHUK HA3bIBACTCS [HPAMHAOH, 9TO TAKOS OCHOBA-
HHE, BeplIMHA, GOKOBbIE TI'paHH, GoKOoBbIe pebpa u
BBICOTA [MpPAMHJBI, KakKas IHpaMHUAA HasbIBACTCS
[IPaBWILHOH, YTO Takoe amoeMa HPABWIBHOW IHpa-
MHUJTBI, IPUBOAUTE HOpMYITy oObeMa MUPaMUJIBL, 00b-
SICHATH KaKOe TeJIO Ha3bIBASTCS IJIHH/POM, UTO TaKOe
0Ch , BBICOTA, OCHOBAHHE, PAJHYC, OOKOBas IOBEpX-
HOCTh, 00pasyromue, pasBepTka GOKOBOH MOBEPXHO-
CTH , KaKUMH (POpMYJIaMH BBIpaKaeTcst o0beM H ILIO-
maab GOKOBOM MOBEPXHOCTH LHIMHIPA; OOBSCHSTE ,
KaKoe TeJIO Has3blBaeTCS KOHYCOM, 9TO TaKOe OCh,
BBICOTA, OCHOBaHHE, OOKOBasi IMOBEPXHOCTh, 0oOpasy-
OIasi , pa3BepTka GOKOBOW IOBEPXHOCTH , KaKMMH
(dopMyTaMH BRIpaKAIOTCS 00BEM KOHyCa H ILTOIAIb
GOKOBOH TMOBEPXHOCTH; OOBSCHSITH, Kakas IMOBEPX-
HOCTh HasbIBaeTcs chepoil M Kakoe Teslo HashIBaeTCS
ApOM, 4TO TAaKOe PaJUyc U AuaMeTp cdepsl (mmapa) ,
KakuMH  (OpMyJIaMH  BBIPAXKAIOTCSO0BEM IMapa |
wiomags cepel; W300paskaTh M paclo3HABAaTh Ha
PUCYHKaxX NpPHU3MY, MapajUle/iclHIe]l, THPaMUuIy, IIH-
JIMHJP, KOHYC , Iap

1,5,6,7.8

00 akcnomMax MJIAaHUMETPHH.

1,5,6,7.8

IlosTOpenue. Pemenue 3agau.

4,5,6,7

COI'NTACOBAHO

Ha 3acenanun MO yuuteneit MaTeMaTHKA

npotokon 3acenanust MO Ne 1
0t1.28.08.2023 roga
Pykosoaurens MO

/ByxoBa A A./

COI'NTACOBAHO

3amecturens aupexropa no YBP

28.08.2023

3anepeit O.M.
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