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INOACHUTEJIBHASA 3AIINCKA

Opranuzanus npernoaaBaHus ydeOHoro mpeamera «MaremaTHKa» Ha YPOBHSX OCHOBHOTO
obmero obpazoBanus B 2024/2025 y4eOHOM TOIy OCYIIECTBIISIETCS B COOTBETCTBUU CO CICAYIOIIUMH
HOPMAaTHUBHO-TIIPABOBBIMU aKTaMHU:

— O@enepanbHblil 3ak0H 0T 29 nexadbps 2012 r. Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

— ®enepanpHbiii 3ak0H 0T 19 gexabps 2023 r. Ne 618-d3 «O BHECEHMM W3MEHEHUH B
®denepanbHblil 3akoH «O0 o6pa3zoBanuu B Poccuiickoit deneparuny;

— @epnepanbHbIi  TOCylapcTBEHHBIH 00pa30BaTeNbHBIA CTaHAAPT OCHOBHOTO OOIIEro
obpaszoBanus (yTB. mpukazoM Munmnpocsenieruss Poccuu ot 31 mas 2021 r. Ne 287) (manee — ®I'OC
000);

— ®epgepanbHast oOpa3oBaTelibHas MporpaMma OCHOBHOTO oOmiero ooOpaszoBanus (yTB.
npukazoM Munnpocseuienust Poccun ot 18 mas 2023 r. Ne 370) (nasiee — ®OIT OO0);

— npuka3 Munnpocsemienus: Poccun ot 21 centsaops 2022 r. Ne 858 «O0 yTBepxaeHun
@denepallbHOTO TEpPEUHs yYEOHHMKOB, JOMYIIEHHBIX K HCIOJIB30BAHHUIO MPH peaM3allid HMEIOIINX
rOCY/IapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTENIbHBIX IPOTrPaMM Ha4dallbHOTO OOIIEro, OCHOBHOIO
o0miero, cpeaHero oOmero o0pa3oBaHUS OPraHM3ALUSMH, OCYHIECTBISIOMIMMHU 00pa30BaTEIbHYIO
NESTEIBHOCTh M YCTAHOBJICHUS MIPEICIBHOIO CPOKA UCTIOJIb30BAHUS NCKIIIOUEHHBIX YICOHUKOBY;

— npuka3 MunnpocsenieHus Poccun ot 21 mas 2024 r. Ne 347 «O BHeceHUM U3MEHEHUU B
npuka3 Munnpocsemienusi Poccun ot 21 centsiops 2022 r. Ne 858 «O6 yrBepxaenuu deaepanbHOro
nepevHsl Y4eOHUKOB, JOMYIICHHBIX K UCIOJIb30BAaHUIO TIPH peaTN3alliid UMEIOIINX TOCYIapCTBEHHYIO
aKKpeauTaluio o0pa3oBaTeNbHBIX MPOrpaMM HadyaabHOrO OOIIEr0, OCHOBHOIO OOLIEr0, CPEIHEro
obmiero o0Opa3oBaHUS OpPraHHU3AIUSIMHU, OCYIIECTBISIOIIMMU OOpPa30BaTENbHYIO NEATEIbHOCTh U
YCTaHOBJICHUSI IPEACTHFHOTO CPOKA MCTIOIb30BAHUS UCKITIOUEHHBIX YYCOHUKOBYY;

— npuka3z Munnpocsenieans Poccun ot 4 oktabps 2023 1. Ne 738 «OO yTBepKAeHUU
(benepanbHOro MepeyuHs 3IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K UCIOJIb30BAaHUIO
npu Peanmzanmum MMEONMUX TOCYIApCTBEHHYIO aKKpETUTAIMI0 00pa3oBaTENbHBIX MPOrpaMM
HayaJIbHOTO 0OIIEr0, OCHOBHOI'O O0ILEro, CpeJHEero ooiiero o0pa3oBaHus»;

— Konnenuusa pa3sutus mMarematuueckoro oOpaszoBanusi B Poccuiickoit ®enepamnuu (yTB.
pacniopspxkennem [IpasutensctBa Poccuiickoit @enepannn; mpotokon oT 24 nexadbps 2013 1.Ne2506-p)

['eomeTpus Kak OIMH U3 OCHOBHBIX Pa3JIEOB IIKOJIBHON MaTeMAaTUKH, UMEIOLUI CBOEH LIEIIBbIO
o0ecneunTh HM3y4eHHE CBOWCTB W pa3MepoB (Uryp, MX OTHOLIEHUH M B3aUMHOE pacCIOJIOKEHHE,
OMMpPAETCS] Ha JIOTUYECKYIO, J0Ka3aTelbHYI0 JIMHUIO. L[eHHOCTh H3yueHUsi reoMeTpUHu Ha YpOBHE
OCHOBHOTO 0011ero oOpa30BaHUS 3aKJIIOYaeTcs B TOM, UYTO OOYYArOIIMHCS YYUTCS MPOBOJIUTH
JOKa3aTENIbHBIE PACCYXKIEHHUS, CTPOUTH JIOTMUECKHE YMO3AKJIIOYEHHUs, JOKa3blBaTb HCTUHHBIC
YTBEPKACHUSI U CTPOUTH KOHTPIPHUMEPHI K JIO)KHBIM, IPOBOAUTH PACCYKIEHHUS «OT NPOTUBHOIOY,
OTJIMYATh CBOICTBA OT MPU3HAKOB, (HOPMYJINPOBATH OOpAaTHBIE YTBEPIKICHUS.

Bropoii nenpro M3yd4eHHs T€OMETPUM SIBISETCS HUCIOIb30BAaHUE €€ KaK MHCTPYMEHTa IIpH
pElIeHNN KaK MaTeMaTHUYeCKHUX, TaK U MPAKTUYECKUX 3a]ay, BCTPEUAIOIIUXCS B PEAJBbHON KHU3HU.
OOyuaromuiics 10JKE€H HAyYUThCS OMPEENIUTh T€OMETPHUUECKYIO0 (PUTYpY, ONKMCATh CIOBAMH JaHHBIN
4epTé&X WIM PUCYHOK, HAWTH IUIOIIAJb 3€MEJIbHOTO YYacTKa, paccyuTaTb HEOOXOIUMYIO JUIHHY
OITOBOJIOKOHHOTO Kalels win TpebyeMble pa3Mephl rapaka Jiisi aBTOMOOMIISl. DTOMY COOTBETCTBYET
BTOpas, BBIUMCIUTENBHAS JIMHMS B M3ydyeHUM reomerpuu. llpm pemeHum 3agad MpakTHUYECKOIO
XapakTrepa OOyd4aromMiicss YYUTCS CTPOUTh MaTeMaTH4YeCKHEe MOJENU peajbHbIX >KU3HEHHBIX
CUTYaluH, IPOBOJIUTH BBIYMCIIEHUS U OLIEHUBATH a/IeKBaTHOCTh MOJYYEHHOTO pe3yibTara.



KpaitHe BaxkHO MOAYEPKUBATH CBS3M TEOMETPHH C JAPYTUMHU Y4YEOHBIMU TIPEAMETAMH,
MOTHBHUPOBATh HCIOJB30BaTh OMPEICICHUS TeOMETPUYECKUX (PUTYp W TMOHSATHH, TEMOHCTPUPOBATH
MIPUMEHEHUE TMOJIyYEHHBIX YMEHUH B (U3UKE U TEXHHKE. DTH CBSI3U HamOoJjee spKO BUIHBI B TeMax
«BexTope», «TpuronoMmerpuyeckrue COOTHoLEHUs Y, «MeTton koopauHat» U «Teopema [Tudaropar.

Y4eOHbiii kypc «l'eomMeTpus» BKIIOUAET CICAYIONIME OCHOBHBIC pa3JeNbl COJCPIKAHUS:
«["eomerpuueckue (GUTypbl U UX CBOWCTBaY, «V3MepeHHe TeoOMEeTpUUYECKUX BEIUYMH», «JeKapTOBBI
KOOpPJIUHATHI Ha IJIOCKOCTUY, «BekTopbl», «/IBruxkeHus miockoctny, «IIpeodpazoBanus momnodus».

Ha m3yuenue yueOHOro Kypca «I'eomerpus» orBomutcs 204 vaca: B 7 kiacce — 68 yacoB (2
yaca B HeZIeI0), B 8 kiacce — 68 "acoB (2 yaca B Heleno), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS MporpaMmbl  ydeOHoro Kkypca «l'eomerpusi»
XapaKTEepU3yIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBIEHUEM MHTEpEca K MPOLIJIOMY M HACTOSLIEMY POCCUHCKON MaTEMaTHKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTHXKEHHMSIM POCCHUMCKHX MAaT€MaTUKOB U POCCHUICKONM MAaTEMAaTHYECKOW IIKOJIBI, K
MCIOJIb30BAaHHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax M MPUKJIAJHBIX chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

FOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJaHWHA U peaju3aldd ero Ipas,
MPEJCTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX (YHKIMOHHMPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
MpoLEeayp TpaKIaHCKOro oOIecTBa (HAIpHUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXIIEHUIO
THYECKUX MPOOJEM, CBA3AHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHIKCHUH HAayKH, OCO3HAHUEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHLUIIOB B IEATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pELICHUU NPAKTUYECKUX 3a7a4 MaTeMaTUYeCKOM
HaIPaBJICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTeMaTHYeCKOTro oOpa3oBaHUS Ha IMPOTSKEHUU BCel
KHU3HU JI1 YCIEUTHOW MpodecCHOHANbHON NeATENbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BbIOOPOM M IMOCTPOCHHEM WHIMBUIYaIbHOW TPACKTOPUM OOpa30BaHUS U JKU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M OCTETHYECKOMY BOCHPHUSTHIO MaTeMaTHYEeCKHX
OOBEKTOB, 33/1ay, PEIICHUH, PacCyKACHUH, YMEHHIO BHJIETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAIlel B JEATEIIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpelCTaBICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS 4YeNOBEKa, MPUPOJbI U  OOIIeCTBa, MOHUMAaHUEM
MaTeMaTHYeCKOM HayKu Kak cepbl 4eTOBEUECKON JIeSTeNbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYMMOCTH
JUIS pa3BUTHUS LUBWIM3ALMM, OBJIAJEHUEM S3BIKOM MAaTeMAaTUKH MU MaTEeMaTHYeCKOH KyJIbTypoH Kak
CPEACTBOM IIO3HAHUS MHUPA, OBJIAJEHUEM IPOCTEHIIMMH  HABBIKAMHU  HCCIIENOBATEIbCKON
NeSITENIbHOCTH;

6) ¢pusuyeckoe BocmuTaHHE, (POPMHPOBAHHE KYJIbTYPbI 310POBbS M IMOLHMOHAJIBHOIO
Os1aromostyums:

TOTOBHOCTBIO TPUMEHATH MaTEMaTHYECKHE 3HAHMSI B MHTEPECAX CBOErO 370POBbs, BEACHHUS
310pOBOr0 0Opa3a >KM3HM (370pOBOE€ NHTAaHWE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHUM M OTAbIXa,
peryisipHas pu3ndeckas akTUBHOCTB), C(OOPMUPOBAHHOCTBIO HAaBbIKa pe(IeKCUH, TPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAKOT'O K€ IpaBa JIPyroro 4eioBeKa;

7) IK010TNYeCcKOe BOCIIUTAHHUE:

OpUEHTallel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAaHUW JUId pelleHus 3ajnad B olnactu
COXPAHHOCTH OKPYXAIOLIEH cpeibl, INIaHUPOBAHUS IIOCTYIKOB M OLIEHKU UX BO3MOKHBIX ITOCIIECTBU I
JUIS OKpY>KaroIllel cpefibl, OCO3HAHHEM TJI00aJIbHOr0 XapaKkTepa IKOJIOTUYECKUX MpodsieM U myTel ux
peleHus;

8) ajanTanust K MN3MEHAOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEWCTBHUSAM B YCIOBUSAX HEOIPEIEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO A TeIbHOCTh, B TOM YHCJI€ YMEHUE YUYUTHCS Y JPYTUX JIOEH,
npuoOpeTaTh B COBMECTHOM J€SITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA APYTHX;

HEO0OXOIUMOCThIO B (DOPMHpPOBAHMHM HOBBIX 3HAHUM, B TOM 4Hcie (HOPMYIHpPOBATh HAEH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaX W SBJICHUAX, B TOM UHUCIIE pPaHEe HEU3BECTHBIX, OCO3HABATh
NePUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAILIUIO KaK
BbI30B, TpEOYIOUIMI KOHTPMEp, KOPPEKTUPOBaTh TNPUHUMAEMble pEIICHUs ©  JEHCTBHUA,
(GbopMynHUpoOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeicTBus:

[ ] BBISIBJIATE U xapaKTepnsoBaTL CYH_ICCTBCHHBIG HpI/I3HaKI/I MAaTEMATHUYCCKUX 06’b€KTOB,
MOHATUH, OTHOIICHUH MEXAy MOHATHSIMHU, (GOPMYIHPOBATH OINpPENEICHUSI MOHSATHH, yCTaHABINBAThH
CYIIECTBEHHBIM MpU3HAK KiIacCHU(UKAIIMH, OCHOBAHHS i OOOOIICHHMS W CpaBHEHUS, KPUTCPUH
MIPOBOIMMOTO aHAJIN3A;

o BOCIPUHUMATh, (OPMYNIHpPOBaTh U MPEOOPA3OBBIBATH CYXACHUS: yTBEPIAUTEIbHbIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;
o BBISIBJISITH MATEMATHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MMPOTUBOPEUHs B (aKTax,

TAHHBIX, HAOMIOEHUSX U YTBEPKACHUSIX, MPEAJIaraTb KPUTSPUH JIJIS BBISIBICHUS 3aKOHOMEPHOCTEHN 1
MPOTHUBOPEUHIA;

o JIeJIaTh BBIBOJII C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX U HWHIYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
o pa3bupaTh  J10Ka3aTeIbCTBA MaTEMAaTUYECKMX  YTBEPXKICHUH (OpsAMble U OT

MPOTHBHOTO), TPOBOJIUTH CAMOCTOSITEIIBHO HECIIOXKHBIC J0KA3aTeIhCTBA MATEMaTHYECKUX (PaKTOB,
BBICTpAauBaTh apryMEHTALUIO, IPUBOANUTH MPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHbBIE
paccyxIeHus;

° BBIOMpATh Ccroco0d pemieHUs ydeOHOW 3amayn (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOupaTh Hanbosee NOAXOAAIMNN ¢ YIETOM CaMOCTOSITENIbHO BbIJIETIEHHBIX KPUTEPUEB).

Ba3oBrble ncciie10BaTeIbCKHE AeHCTBHSA .

° WCIIOJIb30BAaTh  BOMPOCHI  KAaK  HMCCJICIOBATEIIBCKUI ~ WHCTPYMEHT  IO3HAHWUS,
dbopMynupoBaTh  BOMPOCHl,  (QUKCUPYIOUIME  MPOTUBOpPEYHE,  MpoOJeMy,  CaMOCTOSITEIBHO
YCTaHaBJII/IBaTI) HCKOMOE€ H JaHHOC, (i)OpMI/IpOBaTI) FI/IHOTGSy, aprMeHTI/IpOBaTB CBOKO IIO3HIIHUIO,
MHEHHE;

° MPOBOJNTH IO CAaMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECIIOKHBIM JKCIICPUMEHT,
HEOOJIBIIIOE  HWCCJIEAOBAaHUE TI0 YCTAHOBIIGHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEeKTa,
3aBHCHMOCTEN 0OBEKTOB MEX Y COOOI;

. CaMOCTOATENbHO  (OPMYIUpPOBAaTh OO0OOIIEHHS W  BBIBOABI 1O  pe3yjibTaTaM
MPOBEIEHHOTO HAOJIOCHMSI, MCCIEAOBaHUS, OICHUBATh JOCTOBEPHOCTH TOJTYYCHHBIX PE3yIbTaTOB,
BBIBOJIOB 1 OOOOILEHHIH;

L] HpOFH03I/IpOBaTI> BO3MOXHOEC paSBI/ITI/Ie HpOHGCCﬁ, a TAK)XEC BBIIBUI'ATH HpCI[HOJ'IO)KeHI/ISI
0 €ro paSBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Pabora ¢ nndopmanmei:

o BBISIBJISITH HEJOCTaTOUYHOCTh M HM30BITOYHOCTh MH(POpPMAIUH, JaHHBIX, HEOOXOJUMBIX
JUIS pellieHus 3a/1auH;

o BbIOMpPATh, aHAJIM3UPOBATh, CUCTEMATH3MPOBATh W HHTEPHPETHPOBATH HH(POPMALIHIO
Pa3NUYHBIX BUAOB U (OPM NPEICTABICHUS;

. BbIOMpaTh opMy HpeacTaBieHus HHGOPMALMU U WUTIOCTPUPOBAThH pellaeMble 3a1a4u
CXE€MaMH, IMarpaMMaMi, HTHOU rpaduKoi U X KOMOUHALIUAMU;

o OLIEHUBATh HaJI&KHOCTh MH(OPMAIMK MO KPUTEPUSAM, MPEAJIOKEHHBIM yUYUTEIeM WIN

c(hOpMYyIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

o BOCIPUHUMATH U (POPMYIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSMHU U LIETSIMU
oOI1IeHHs], ICHO, TOYHO, TPAaMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCHBMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS 110 X0y PELIEHUS 3a7a4l, KOMMEHTHPOBATh ITOJYYEHHBIN pPe3yNbTarT;

o B X0JIe 00CYX/IeHUs 3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TeMbl, MTPOOIEMBI,
pemaeMoil 3amauyu, BBICKA3bIBaTh WJAEU, HAllEJIEHHbIE Ha IOMCK pELIEHUs, COIOCTaBISATh CBOU

5



CYXKJCHHUSI C CYXKICHHSIMH JApPYTUX YYaCTHUKOB JAuaiora, OoOHapyXUBaTh pa3jiMuue U CXOJICTBO
MO3UILINH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOITIACHS, CBOM BO3PaXKEHHUS;

o MIPENICTaBIATh PE3YJIbTAThl PELICHUS 3a/a4yH, SKCIIEPUMEHTa, HCCIEI0BaHus, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (popMar BBICTYIUIEHHS C y4€TOM 3ajad Mpe3eHTalud U OCOOeHHOCTEH
ayJIUTOPHH;

° IIOHUMATh M HUCII0Jb30BaTh IIPEUMYIICCTBA KOMaHHHOfI n HH,HHBHHyaHBHOfI pa6OTBI Ipu
pPEIICHUA yLIe6HI)IX MaTEeMaTHUYCCKUX 3aJa4,
L4 IMpUHUMATh LECJIb COBMECTHOM ACATCIIbHOCTH, INJIAHUPOBATH OPraHU3al o COBMECTHOM

paboThI, pacmpenensTh BUILI pabOT, JOTOBApUBATHCS, OOCYXIATh MPOIECC W PEe3yabTaT padOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;

° y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00CykIeHUsI, 0OOMEH MHCHHUSIMH, MO3TOBBIE
IITYPMBI U JPYTHE), BBITOIHATH CBOIO 4acTh paObOThI M KOOPJAWHUPOBATH CBOW JEHCTBUS C APYTUMU
YJIcHaMd KOMaH/Ibl, OIICHMBATh Ka4yeCTBO CBOEr0 BKJIaJa B OOIIMHA TMPOAYKT IO KPUTCPHUSM,
chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranu3anus:

° CaMOCTOATENIbHO COCTaBIIATh IUIaH, AJITOPUTM pEIICHHS 3adaud (WIA €ro 4YacTh),
BBIOMPATh CMOCOO pemeHust ¢ y4ETOM HUMEIOIIUXCS PEeCcypcoB MW COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPO.JIb, SMOIHOHAJIbHBIH HHTE/JIEKT:

. BJaJIeTh CIOCO0aMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoOLecca U pe3ysbTaTa pelleHus
MaTeMaTU4YeCKOU 3a/1a4u;
. MIPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IPH PEIICHUM 3a7a4d, BHOCHUTH

KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIXHOCTEH;

o OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa JEATENbHOCTH MOCTABICHHOM 1€ U YCIOBHSIM,
OOBSICHATh NPUYMHBI JIOCTUKEHUS WIM HEAOCTHKEHHs LEJIH, HAaXOAWUTh OLIMOKY, /1aBaTh OLICHKY
PUOOPETEHHOMY OIIBITY.

INMPEIMETHBIE PE3YJIBTATHBI

K koH1ty 00ydeHus B 7 Kjaacce 00yJaromuiics MOIyYuT CIeyIONUe TPeIMETHbIE Pe3yIbTaThI:

PacriozHaBath n3ydeHHble TeOMETpUUECKHE (PUTYPBI, OIPEENIATh UX B3aUMHOE PaclojIOkKeHHeE,
n300pakaTh T€OMETpHUECKHe (UTYpbl, BBINOJHATH YEPTEXKU IO YCIOBHUIO 3amauu. M3mepsaTs
JMHEIHbIE U YITIOBbIE BEIMYMHBI. PemaTh 3a1auu Ha BHIYMCIEHUE JITTMH OTPE3KOB U BEJIMYMH YIJIOB.

Jenatb rpyOyr0 OLIEHKY JHMHEHHBIX M YIJIOBBIX BEJIMYMH NPEAMETOB B pPEANbHOM JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyuare pa3mMepbl 3TUX OOBEKTOB 110 MOPSIIKY BETHUUUHBI.

Ctpouth 4epTeKM K F€OMETPUUECKUM 3a/ladaM.

[Tonb30BaTbcs MpHU3HAKaMU PAaBEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BaTh NMPU3HAKU U CBOWMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.

[TpoBOAUTH TOTUYECKHE PACCYKIECHUS C UCTIOIB30BAaHUEM IT'€OMETPUUECKUX TEOPEM.

ITonp30BaThCs MPU3HAKAMU PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIUaHbI,
MPOBEAEHHON K TUIIOTEHY3€ NMPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEICHUH T€OMETPUUECKUX 3aj1au.

OnpenensaTh NapasieIbHOCTh MPSAMBIX C TOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. OnpenensiTe NapajjieIbHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOMN
MIPSIMOM 10 TOYEK APYroM IpsiMOil.

Pemate 3amaun Ha KieT4aTon Oymare.

[IpoBOIUTH BBIYMCICHHS W HAXOAUTh YHCIOBbIE U OYKBEHHBIE 3HA4YCHHS VYIJIOB B
reOMETPUYECKUX 33a7adaX C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB M MHOTOYTOJIbHUKOB,
CBOWCTB YIJIOB, OOpa30BaHHbBIX IMPH MEPECEUEHUH JABYX MapajuleibHBIX MPSIMBIX cekyeil. Pemarsb
MIPaKTUYECKHE 3a/1a4l Ha HAXO0X/IEHUE YTJIOB.



Brnaners NOHATHEM reOMETpUYECKOr0 MECTa TOYEK. YMETh ONpeleATh OMCCEKTPUCY yria U
CEpEAVHHBIN NEPIIEHIUKYIISAP K OTPE3KY KaK FEOMETPUUECKHE MECTa TOUEK.

DopMyIUpOBaTh ONPENEICHUS OKPYKXHOCTH M Kpyra, XOpAsl W JIUaMeTpa OKPYKHOCTH,
II0JI30BaThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU PEILICHUU 3a4a4.

Brnaners moHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh €€ LIEHTP.
[Tonp3oBatbest (hakTaMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA NEPECEKAIOTCS B OJHON TOUKE,
U O TOM, YTO CEPEIUHHBIC NIEPIIECHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OAHON TOUKE.

Biamers  noHsATMEM — KacaTeIbHOM K OKPYXKHOCTHM, IIOJI30BaTbCsd  TEOPEMOH O
NEPIECHIUKYJIAPHOCTH KacaTeNbHON U paguyca, IPOBEAEHHOTO K TOYKE KaCaHU.

ITosp30BaThCsA MPOCTENIIMMH IT'€OMETPUYECKMMHU HEPABEHCTBAMH, IOHUMATh UX IIPAKTUYECKUN
CMBICIL.

ITpoBOAMTE OCHOBHBIE T€OMETPUUECKHUE TIOCTPOCHMSI C ITIOMOILBIO HUPKYJIS U JINHEHKH.

K koniy o0yuenus B 8 kjacce 00yJaromuiics MOIyduT CIEIyIONIUe IPEIMETHbBIE Pe3yIbTaThI:

PacniosHaBaTh OCHOBHBIC BHUIBI YETBIPEXYTOJBHUKOB, MX JJIEMEHTBI, I0Jb30BaTbCS UX
CBOMCTBAMH IIPH PEILIEHUH F€OMETPUUECKUX 3a]au.

[TprMeHATH CBOWCTBA TOUKHU MEPECEUYEHUs] MEAMaH TPEYrojbHUKa (LEHTpPAa Macc) B pPEIIECHUU
3a1a4.

Brnaners noHATHEM CpelHEN JIMHUM TPEYTOJIbHUKA U TpalelUy, IPUMEHATh UX CBOMCTBA IpU
peumieHun  reomerpudeckux  3axad. llomp3oBatecs  Teopemoint  Pameca M TeopemMor O
IIPONOPLINOHANIBHBIX OTPE3KAX, IPUMEHATD UX Ul PEIICHUS IPAKTUYECKUX 3a]ad.

[TprMeHsTh IpU3HAKU 10J100US TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUYECKUX 3a/1a4.

[Tons3oBatbest Teopemoii Iludaropa aas pemeHus: reOMETPUYECKUX M MPAKTUYECKUX 3a/ad.
Crpouth MaTeMaTHUYECKyI0 MOJIENb B MPAKTUYECKUX 3a/ayaxX, CaMOCTOSITENIbHO JellaTh YEepTEX U
HaXOJUTb COOTBETCTBYIOLINE JUIMHBI.

Brnagerp mNOHATHSMHM CHHYyCa, KOCHHYCAa M TaHI€HCAa OCTPOro yrjia MpsMOYTOJbHOIO
TpeyrojabHuka. [101p30BaThCS 3STUMHU MOHIATUAMM ULl PEILICHUS TPAKTUYECKUX 3a]ad.

Bbraucnare (pa3iuyHbIME CIIOCO0aMHM) TIOMIA b TPEYTOJbHUKA W IIIOUIAJAW MHOTOYTOJBHBIX
¢uryp (monb3ysach, IJe HEOOXOAUMO, KaJbKylasaTopoM). [IpuMeHsATh NOJIy4YeHHBIE YMEHHS B
MIPaKTUYECKUX 3ajjadax.

Brnaners MOHATUAMU BIIMCAHHOTO M LIEHTPAJIIBHOTO YIJIA, HCIIOJIB30BATH TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexJIy XopJaMu (CEeKyIIMMH) U YIJIe MEXAY KacaTelIbHOM M XOpAOW IMpH pELIeHUH
reOMETPUUYECKUX 3a7ad.

Brnagerp mnOHSATHEM ONHMCAHHOTO 4YETHIPEXYTOJIbHUKA, NPUMEHATh CBOWCTBAa OIKMCAHHOTO
YETBIPEXYTOJIbHUKA ITPU PELICHNUH 3a]1a4.

[TpyMeHsTh MOJyYeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHUYEeCKUE MOJIENH i 3a]a4
peasbHOM KU3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C NpPUMEHEHHEM MOoJ00us U
TPUTOHOMETPHH (IIOJIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

K koH1y 00ydeHus B 9 kiaacce 00yJaromuiics MoyyuT ClIeIyIoNnue NpeIMeTHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HaXOJUTh C MX MOMOILBIO pa3iHyHbIe
3JIEMEHTHI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIeHNe MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTth
(c MOMOIIBIO KATIBKYJIATOPA) AJIMHBI U YTJIbI 17151 HETaOJIMYHBIX 3HAYEHU.

[Tonp3oBatbest hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXXKJIECTBOM ISt
HAXO0XJICHUS COOTHOILIEHUHN MEXy TPUTOHOMETPHUUECKUMHU BETUYUHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOKIEHHUS Pa3IUYHBIX 3JIEMEHTOB
TpEeYrojbHUKa («peleHne TPEyroJbHUKOBY), IPUMEHSTh UX MPU PELIICHUH FT€OMETPUUECKHX 3a/1au.

Bnaners mousTHAMH TpeoOpa3oBaHUs MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB I0JI00HBIX
¢uryp. Ilonp3oBaThCcsi CBOMCTBaAMHM MONOOUS MPOU3BOJIBHBIX (QUTYpP, YMETh BBIYUCIATH JIMHBI U
HaXOJUTh YIJIbl y MOA0OHBIX (uryp. [IpuMeHsATh cBOWCTBA MOJO0MS B MPAKTUYECKHUX 3aadyax. Y MeTh
MPUBOJUTH MPUMEPHI TOJOOHBIX (DUTYDP B OKPYIKAIOIIEM MUPE.

[Tonp30BaTbes TEOpeEMaMH O IPOU3BEAECHHUU OTPE3KOB XOpJ, O IPOU3BEACHUHM OTPE3KOB
CEKYILIUX, O KBaJpaTe KacaTeIbHO.



[Tonb30BaTbCs BEKTOpamMH, MOHUMATh UX F€OMETPUUECKUN U (HU3HUECKUN CMBICI, IPUMEHATH
UX B PEIICHUH TEOMETPUYECKUX U (U3UYECKUX 3anad. [IpUMEHSATh CKaJsIpHOE IPOU3BEICHHE
BEKTOPOB JUIsl HAXOXACHUS JJIVH U YIJIOB.

[Tonb30BaTbcs  METOAOM  KOOpAMHAT HAa IUIOCKOCTH, [PUMEHATh €ro B  PEUICHUH
F€OMETPUYECKUX U MIPAKTUYECKUX 3a]1a4.

Brnaners mMOHATUSMH NPaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYXHOCTH, JUTMHBI JIyTH
OKPY’KHOCTH M PaJIMaHHOM MEphbI yIJla, YMETh BBIUUCIATH ILIOIIAb Kpyra U ero yacrei. [Ipumenars
[I0JIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (MM LEHTPBI) CUMMETPUU (QUTYp, HPUMEHATH JBUKEHHS IUIOCKOCTH B
MPOCTEUIINX CITyYasiX.

[TpyMeHsTh MOJlyYeHHBIE 3HAHUS HA MIPAKTUKE — CTPOUTh MaTeMaTUUYECKUE MOJIENH I 3aJa4
peaIbHOM KU3HU U TMPOBOJUTH COOTBETCTBYIONIME BBIUYMCICHHUS C MPUMEHEHHEM TMOA0OHS U
TPUTOHOMETPHUYECKUX (PYHKIUHU (TIOJIB3YSCH, T/Ie HEOOXOIUMO, KAIBKYIIITOPOM).



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Havanphble nonsatus reomerpuu. Touka, mpsmMas, OTPE30K, Jyd. Yroiu. Buasl yrios.
Beprukansable 1 cMexHBbIe yribl. buccekrpuca yria. JIomanas, MHOroyrosnsHuk. [lapaniensHocTs 1
NEPIEHIUKYJIAPHOCTD MPSIMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOMCTBA OCeBOM cumMMmeTpuu. [IpuMepsl cuMMeTpuu B
OKpPY’KarollleM MHpE.

OcHOBHBIE MOCTPOEHUS C MOMOIIBI0 LUUPKYJIS U JUHEWKU. TpeyronpHuk. Beicota, Mmeauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEeApeHHBII 1 PABHOCTOPOHHUHN TPEYroNIbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa W  NOpU3HAKU  PaBHOOEIPEHHOro  TpeyrojbHUKa. [Ipu3HaKuM  paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKY NAapaJICNIBbHBIX MpsMbIX. CyMMa yIiioB TpPeyrojabHUKaA. BHEmHuE yrisl
TPEYroJIbHUKA.

[TpsimoyronbHblll  TpeyroapHUK. CBOMCTBO MEIMaHbl HPSIMOYTOJIBHOIO — TPEYrOJbHUKA,
IIPOBEAEHHON K rMnoTeHy3e. [Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsMOyronbHbIi
TpPEyroJbHUK ¢ yriaom B 30°.

HepaBencTBa B reoMerpuu: HEpaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o 0oJbIleM yrie U 6oibleil cTopoHe TpeyronbHUKa. [leprneHuKysp u HaKJIIOHHAS.

['eomeTpuueckoe Mecto Touek. bruccekTpuca yria U cepeIuHHBIA NMEPIEHAUKYISAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOUEK.

OKpy’KHOCTb U KpYT, XOpJla U IuaMeTp, UX CBOMCTBA. B3anMHOe pacnosokeHue OKpy>KHOCTH U
npsmoi. KacarenpHast M cekymas K OKpy:KHOCTH. OKpY)KHOCTb, BIIMCaHHas B yroj. Brnmcannas u
OIMCaHHasl OKPYKHOCTH TPEYToJIbHUKA.

8 KUIACC

UYerpipéxyronbHuku. IlapamienorpamMM, €ro mnOpu3HakKd W CBOWCTBA. YacTHbIE ciaydau
napajuiesiorpaMmoB  (IpsSIMOYTOJIBHUK, poMO, KBajapar), HMX IPU3HAKU MU CBOMCTBA. Tpameuus,
paBHOOOKas Tpanenus, e€ cBoiicTBa u npusHaku. [IpsMoyronbHas Tpanenus.

Meton yaBoenuss menuanbl. LlenTpanbHas cummerpus. Teopema ®aneca um Teopema o
IIPONOPLIMOHANIBHBIX OTPE3KaX.

Cpennue TMHUM TpeYrojbHUKA U Tpanenuu. L{enTp macc TpeyroyibHuKa.

[Tono6ue TtpeyronbHUKOB, Kod(h¢uiueHt nonodus. I[IpusHaku momodus TPEyroJbHUKOB.
[Ipumenenue no1o0ust MpH peIeHUH IPAKTUUECKUX 3ajau.

CpoiicTBa miomaneil reomerpudeckux ¢uryp. DopMmynsl Ui IUIOLMAAM TPEyrojbHHKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMIAACH MOI00HBIX QUryp.

Beruucnenue miomazei TpeyroJibHIUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenue Teopemsl [ludaropa npu pemieHnn NpaKTUYECKUX 3a/ad.

CuHyC, KOCHHYC, TaHI€HC OCTPOro yrjia MpsSMOYIOJbHOIO TpeyrojpHUKa. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkmuu yrios B 30, 45 u 60°.

BrnrcanHbIE U IEHTpATIBHBIE YIIIBI, YTOJ MEKIY KacaTeJIbHON U XOpAOH. YTIIbI MEXKIY XOpAaMH
U CceKyllMMU. BrucaHHble M OIUCaHHBIE YETHIPEXYTOJbHUKH. B3auMHOe pacnojiokeHue IBYyX
okpykHocteill. Kacanue okpyxHocteit. O01mue kacaTrenbHbIe K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tanresc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO.
®opMyIbl TPUBECHHUS.

Pemenne tpeyronpHuKoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. PellleHre mpakTH4ecKuX
3aJ1a4 C UCIIOJIBb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne moaobus. [Togodue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 NpPOM3BENEHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIECHUM OTPE3KOB CEKYILIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.



Bektop, anuHa (MOAynb) BEKTOpa, COHANpaBlIE€HHbIE BEKTOPbI, POTHUBOMOIOKHO
HaIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIE€pALK HAJl BEKTOPAMMHU.
Pa3znoxxeHne BekTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CkansipHOe
IIPOU3BE/ICHNE BEKTOPOB, IPUMEHEHUE /ISl HAXO0XKJCHUS IJIUH U YIJIOB.

JlexkapToBbl KOOPAMHATHI HA IJIOCKOCTH. YPaBHEHHUS MPSMOMl U OKPYXKHOCTH B KOOpAMHATAX,
IIepeceyeHre OKPYKHOCTEN U IpsIMbIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[nuHa okpyxkHocTu. ['pagycHas u paauaHHas mepa yria,
BBIYMCIICHUE JUIMH AYT OKpykHOCTel. [limomane kpyra, ceKTopa, CErMeHTa.

JIBuKeHMsI TUIOCKOCTH U BHYTPEHHHE CUMMETPUH (QUryp (dJIeMEHTapHbIe NpEeACTaBICHUS).
[TapannensHbiii iepenoc. [1oBopoT.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HauMeHOBAHME KosaunyectBo yacos JIeKTPOHHbIE
[1]
No pa3IeNIoB 1 Tem KouTp.  [Ipaxr. ILtanupyemMbie 00pa3oBaTe/ibHbIE Pe3yJILTATHI H3YUeHHUsI pa3aea  (uu(poBbie)
n/n Bcero (IMYHOCTHBIE, MeTaNlpeIMeTHbIE, TPeMeTHbIE) o0pa3oBaTte/ibHbIE
NPOrpaMMsblI pa6oTrel  padoThI pecypebi
®opmMy/IMpPOBATh OCHOBHBIE ITOHATHUSA U onpeneneHus. PacnosnaBarb
M3y4YEHHBIE TeOMeTpUUecKue (GUTyphl, ONpeaessiTb UX B3aUMHOE
[Ipocreiimue pacroiokKeHUE, BBIMOJHATBL YEPTEX 10 ycnoBuio 3aaaud. [IpoBoanTs
reoMeTpUYECKIe MPOCTEUIINE MMOCTPOEHHUS C MOMOILBIO IUPKYJIA U JIMHEHKU. U3mepATh
urypbl 1 ux JIMHEUHBIE U YIJIOBbIE BETUMYMHBI TEOMETPUUECKUX U MPAKTUUYECKUX Bubnuoreka
CBONCTEA. 14 00bekTOB. OnpenessiTh «Ha I1a3» pa3Mepbl peajlbHbIX 00BEKTOB, LIOK
NMPOBOIUTH TPyOyIO OLIEHKY UX pa3MepoB. Pemars 3a1aun Ha https://m.edsoo.ru/
Hsmepenue
BBIUMCJICHHE JUTHH OTPE3KOB M BEITUYHH yriioB. Pemars 3anaun Ha 7f415e2e
TCOMCTPUICCKIX B3aMMHOE PACIIOIOKEHUE TeOMETpHIecKHX Guryp. IIpoBoauThH
BCJIMNH KJIaCCU(UKALIUIO YTIIOB, BBIYMCJIATH JIMHEHHBIC U YTIIOBBIE BETUYHHBL,
NMPOBOIUTH HEOOXOUMBIE T0KA3aTeNbHbIE PACCYKIACHHUS.
3HAKOMUTBCS ¢ HCTOPHEI Pa3BUTHS T€OMETPUHU
Pacno3naBaTh mapsl paBHBIX TPEYrOJbHUKOB HA TOTOBBIX YepTexkax (c
yKa3aHHEM NPU3HAKOB). BBIBOAUTD Cile/CTBHS (PaBEHCTB
COOTBETCTBYIOIIMX 3JIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
®opMyJIMPOBATh ONPEJIEIICHUS: OCTPOYTOJIBHOTO, TYIIOYTOJILHOTO,
IPSMOYTOJIBHOTO, PAaBHOOEPEHHOI0, PABHOCTOPOHHETO
TPEYTrOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIMAHBI TPEYTOJIbHUKA; BrbmmoTexa
Tpeyronbnuku 22 1 CEepPEeIMHHOTO MEPIEeHIMKYIsIpa OTPE3Ka; IEPUMETPA TPEYTOJIbHHUKA. ]H[OK/ Im.ed /
®opMyJIMpOBaTh CBONCTBA U MPU3HAKH PaBHOOEPEHHOTO 7;2)155;22 ecsoo.ll
TpeyroyibHuKa. CTPOUTH YEPTEKH, PeliaTh 32Ja4M C TOMOIIbIO -
HAXO0XKJICHUS PaBHBIX TPEYrobHUKOB. [IpUMeHATh pU3HAKH
paBEHCTBA NMPAMOYTOJIbHBIX TPEYTOJIBLHUKOB B 3a/1auax. Mcnmoab30BaTh
1M (pOoBbIE peCypPCHI AJIsl HCCJIeJOBAHUS CBOMCTB HU3ydaeMbIX
¢buryp.3HAKOMUTHCS ¢ HCTOPHEN Pa3BUTHSI TEOMETPUU
[apasienbHbIe ®opmyIMpPOBATH NOHATHE NAPATIICIBHBIX IPSIMBIX, HAXOAUTH bubnmnoreka
MpSMBIE, CyMMa 14 1 npakTuyeckue mpuMepsl. U3yuaTh cBOICTBA yrioB, 00pa30BaHHBIX [HOK
U TIEPECEUCHNH TTapaJUIeIIbHBIX NPSIMBIX ceKyiell. [IpoBoauTh https://m.edsoo.ru/
YIJIoB 7f415e2e
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TPEYroJIbHUKA

OxpyKHOCTb U

4 KpYT.
I'eomerpuueckue
MOCTPOCHUS
IToBTOpEHUE,

5 .
00o011eHue 3HaHu i

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME

14

68

JA0Ka3aTeIbCTBA [apaJLIEIbHOCTH ABYX IPSAMBIX C [IOMOILBIO YTJIOB,
00pa30BaHHBIX NPU NEPECEUEHUN ITUX IIPSIMBIX TPETHEH MPSAMOM.
BbruncasaTs cyMMy yIJIOB TPEYTOJIbHMKA M MHOTOYTOJIBHUKA.
HaxoauThb unciioBbie 1 OYKBEHHBIE 3HAYEHUS YTIIOB B TEOMETPUIECKUX
3aJ]a4ax C UCIIOJIb30BAHUEM TEOPEM O CYMME YIJIOB TPEYTOJbHUKA U
MHOIOYTI'OJIbHUKA. 3HAKOMHUTBCS C MCTOPHEH Pa3BUTHs FEOMETPUU

®opMyIMPOBATh ONPeAeJeHUs. OKPYKHOCTH, XOpbl, JUaMeTpa U
KacaTeNbHOM K OKpYKHOCTH. M3y4aTh UX CBOWCTBA, IPU3HAKH,
cTpouTh ueptexu. UceienoBarb, B TOM YHCIIE HCIOJIb3YS M (ppoBLIe
pecypchbl: OKPY>KHOCTb, BIIUCAHHYIO B YIOJl; LIEHTP OKPYKHOCTH,
BIIMCAHHOW B YIOJI; PABEHCTBO OTPE3KOB KacarelbHbIX. Mcnoab30BaTh
metox 'MT 11t okas3arenbcTBa TEOPEM O IiepeceueHUH OMCCEKTPHC
YTJIOB TPEYTOJIbHUKA U CEPEIUHHBIX NEPIICHINKYIIAPOB K CTOPOHAM
TpeyroyibHUKa ¢ nomoipo 'MT. OBiageBaTh NOHATHAMH
BIIMCAHHOW M OIIMCAHHOM OKPYKHOCTEU TPEYroJIbHUKA, HAXOAUTh
LIEHTPBI 3TUX OKPYKHOCTEH. PemiaTb OCHOBHBIE 3a1a4H HA
MOCTPOEHHE: YIJIa, PABHOTO JAaHHOMY; CEpEAMHHOTO NEPIEHANKYIIApa
JJAaHHOT'O OTPE3Ka; MPSMOM, IPOXOAAILEH Yepe3 JaHHYIO TOYKY U
NEepIEeHIUKYIIPHON JTaHHOW MPSIMOM; OMCCEKTPUCH] JAaHHOTO yIJia;
TPEYrOJIbHUKOB IO PA3JIMYHBIM IEMEHTaM. 3HAKOMHUTbCS € HCTOPHEH
pPa3BUTHUSA T€OMETPUU

Pemarhb 3a1aun Ha MOBTOPEHUE, NILTIOCTPUPYIOIINE CBSI3U MEXKITY
Pa3IMYHBIMH YacTAMHU Kypca
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8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
No HaumenoBanue ILtanupyemMbie 00pa3oBaTe/ibHbIE Pe3yJIbTATHI (mdp OpBbIe)
pa3aejioB M TeM K()]-[Tp_ HpaKT, H3y4YeHMs pa3jaesia (JIH‘lHOCTHbIe, P
n/n Bcero o0pa3oBaTtejibHbIE
MPOrpaMMbl padoTbl  padoThI MeTanpeJaMeTHbIe, IpeIMeTHbIE) pecypeb

HN300paxkaTs U HAXOAUTH HA YEpPTEKaAX
YEeTBIPEXYTOJbHUKN Pa3HbIX BUJIOB U UX 3JIEMEHTHI.
DopMyIHPOBATH ONpPeIeICHU:
napasuiesiorpaMma, IpsiMOyroJibHUKa, poM0a,
KBaJipaTa, Tpareluuu, paBHOOOKOH Tparenuu,
MPSAMOYTOJIbHOM Tpaneuuu. /loka3biBaTh U

) HCIO/Ib30BATE NIPH PelleHHH 3a/1 [IPH3HAKH 1 Bu6morexa LIOK
YeThIpEXyroabHUKH 12 1 CBOHCTBA: NapaJlIeNorpaMma, PAMOYToJIbHHKa, https://m.edsoo.ru/7f417e18
pomOa, KBajpara, Tpanenu, paBHOOOKOM
Tpaneuuu, IpsIMOYrOJbHOM TPAIeLHH.
IIpuMeHATH MeTOJ yABOEHUS MEAUAHBI
TpeyroipHuka. Mcnosib3oBaTh ndpoBbie
peCypChI I UCCIEA0BAHUS CBOMCTB N3y4aeMbIX
dburyp.

3HAKOMUTBCS ¢ UCTOPHEI Pa3BUTHS T€OMETPUHU

IIpoBoaAMTH MOCTPOEHMSI C IOMOIIBIO IUPKYJIIS U
JIMHEVKHU C UCTI0JIb30BaHue Teopembl Daneca u
TEOPEMBI O IPONOPLIHOHAIBHBIX OTPE3KAX,
CTPOMTH YETBEPTHIN MPONOPLIMOHATIBHBIN OTPE30K.
IIpoBoauTH 10KA3aTENBCTBO TOTO, YTO MEANAHBI
TPEYTOJIbHUKA MEPECEKAKOTCS B OJTHOM TOUKE, U
Teopema o HAXOJHTD CBA3H C LICHTPOM MacC, HAXOAUTL Bu6morexa LIOK
IPpONOPLHHUOHATIBHBIX 15 1 OTHOLICHHUE, B KOTOPOM MEIMAHBI ACHITCI TOYKOU hitps://m.edso0.ru/7f417¢18
OTpe3Kax, MoI00HbBIE ux nepeceuenus. Haxoaurb nomooHbIe
TPEyroNbHUKH TPEYTrOJIbHUKH Ha TOTOBBIX YEPTEXKAX C YKA3aHUEM
COOTBETCTBYIOIIMX MPU3HAKOB 10100us1. PemaTh
3a/1a4M Ha MOAO00HBIEC TPEYTOJILHUKH C MIOMOIIBIO
CaMOCTOATEJIBHOTO MTOCTPOEHUS YEPTEKEN U
HAXO0XJICHUS MTOJ0OHBIX TPEYTOJIBHUKOB.
IIpoBoauTH 10KA3aTENBCTBA C UCIIOJIB30BAHUEM

Teopema Paneca u
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pU3HAKOB No00us. Jloka3pIBaTh TpU MpU3HAKA
noooust TpeyroabHUKOB. IlpuMeHsaTHL
MOJIy4YEHHBIC 3HAHUS [P PEIICHUN
FEOMETPUUYECKHUX U MPAKTUUECKHUX 3a/1a4.
3HAKOMUTBLCA C HCTOPHEN PA3BUTHSI TECOMETPUU

IInomans.
Haxoxnenune
IIomageu
TPEYTOJIbHUKOB U
MHOTOYTOJIbHBIX
¢buryp. [Inomaau
NoJI00HBIX (Uryp

Teopema [Tudaropa u
Havaa
TPUTOHOMETPHH

14

10

OsgiageBaTh NePBUYHBIMH NMPeICTABICHUSIMU
00 o0u1eil Teopuu miomanu (Mepsl),
(hopMyJIMpOBaTh CBOWCTBA IUIOIIA/IU, BBICHATH
WX HaIJISTHBIA CMBICT. BBIBOAUTH POpMYITHI
TUIOIIA/IM TTapajuieIorpaMMa, TPeyroJIbHUKA,
Tparnenuu u3 GopMyJbl IUIOMAAN TPIMOYTOJIbHUKA
(xBagpara). BeiBoauTH (hOpMYIIBI MIIOIIATN
BBIITYKJIOTO YETHIPEXYTOIBHUKA Yepe3 TUaroHaiu u
yrou Mexay Humu. HaxoauTsb muiomany Guryp,
n300paxEHHBIX HA KJIeT4aTou Oymare,
HCMO0JIB30BATH pa30oueHune GUrypsl Ha 4acTu U
nocrpanBanue. Pa3ouparbs npumMepsl
MCIIOJIb30BaHUs BCIOMOTATEeNbHOM MO JISI
peleHns reoMmeTpuaeckux 3anad. Haxonurb
TUIOMIAIM TOI0OOHBIX (uUryp. BeruneasTe
TUTOIIAH PA3IMYHBIX MHOTOYTOJBHBIX (DUTYD.
Pemath 3a1a4uM Ha MIIOMIA/Ib C MTPAKTHYECKUM
coJiep>KaHueM

JoxaszbiBaTh TeopeMy [Iudaropa, ncnosjb3oBarnb
e€ B IPAaKTUYECKUX BBIYMCICHUSAX.
®opMyJIMPOBATH OIPE/IEICHUS
TPUTOHOMETPUUYECKUX (PYHKLUI OCTPOTro yria,
NMPOBEPATH UX KOPPEKTHOCTh. BHIBOAUTH
TPUTOHOMETPUYECKHUE COOTHOLLEHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBarb COOTHOLIEHUS MEKIY CTOPOHAMH B
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriaMu B 45° u
45°; 30° n 60°. Ucnoab3oBaTh GOpPMYIIBI
IPUBEJICHNS U OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO JUIsl HAXOXKJEHMSI COOTHOIIEHUN MEXTY

bubnnoreka IIOK
https://m.edsoo.ru/7f417e18

but6mmoreka [IOK
https://m.edsoo.ru/7f417e18
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VYTIbl B OKpYKHOCTH.
Bnucanusie u

TPUTOHOMETPUUECKUMHU (QYHKIIUSMU PA3ITUYHBIX
ocTphIX yriioB. IIpMMeHsATH [10JIy4eHHbIE 3HAHUS U
YMEHHUsI IPU PEeUICHUH MPAKTUYECKUX 3a/1ad.
3HAKOMMTBCS € HCTOPHE pPa3BUTHS T€OMETPUU

DopMyJIHMPOBATH OCHOBHBIEC OIIPEIECIICHUS,
CBSI3aHHBIE C YIJIaMU B Kpyre (BIMCaHHBIN yrol,
LEHTpaJIbHbIi yroi). HaxoauTh BIIMCaHHBIE YIIbI,
ONMPAIOLIUECS HA OJHY IYTY, BBIYMCIAATH YIJIbl C

OIHCAHHbIC IIOMOILBIO TEOPEMBI O BIUCAHHBIX YIJIaX, TEOPEMBI
YEThIPEXYT'OJIbHUKHU. 13 O BIIMCAaHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O bubnuorexa [IOK
Kacarenbnbie k LIEHTPAJIbHOM YTJIE. https://m.edsoo.ru/7f417e18
OKPY)KHOCTH. I/ICCJIeIIOBaTb, B TOM YHCJI€ C IIOMOIIBIO
Kacanue KM (POBBIX PECYypCOB, BIIUCAHHBIC U ONMMCAHHBIC
ORpYIRHOCTE YETBIPEXYTOJIbHUKY, BHIBOAUTH I/IXUCBOI/ICTBa u
npusHaku. McnoJib30BaTh 3TH CBOWCTBA U
MPU3HAKU TIPU PELICHUN
TToBTopeHHe, . Pemars 3a1a4u Ha TOBTOPEHUE, Bu6morexa [IOK
00001IeHNe 3HAHUHT VLTIOCTPUPYIOILHE CBAM MEHCLY PasiHIHbIMA https://m.edsoo.ru/7f417e18
4acTsMH Kypca
OBIIEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME
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9 KJIACC

HauMeHOBAHME KosaunuyectBo yacos JIeKTPOHHbIE
[
No pasIe/IoB 1 Tem Kontp. Tpaxr. Ili1anupyemblie 00pa3oBaTe/ibHbIE Pe3YJbTATHI H3yYEeHUSA (undposbie)
n/n Bcero pazaesa (IMYHOCTHBIE, MeTalNpeAMeTHbIe, NPeIMeTHbIe) o0pa3oBaTe/ibHbIE
MPOrpamMmbl padoTbl  padoThI pecypenl
®opMyJIMpOBaTh ONpeAeTeHUs] TPUTOHOMETPUUECKUX
GyHKIMHI TYIBIX U IPSAMBIX YITIOB. BBIBOAUTH TEopeMy
KOCHUHYCOB M TEOPEMY CUHYCOB (C PaIlyCcOM OIHUCAHHOMN
Tpuronomerpus. OKPYXHOCTH). BHIBOAMTH (pOpMYJIbI AJ15l BHIYMCJIEHUS
Teopembl koCHHYCOB 16 1 IJI0mA/del ¢ HCIO/Ib30BAHHEM TeopeM TPUIOHOMETPHH Bubmmoreka [IOK
U cUHycOB. Pemienue (dbopmyra mioraaM TPEYroibHUKA Yepe3 IBE CTOPOHBI U yrosi  https://m.edsoo.ru/7f41al2c
TPEeyroIbHUKOB MEXTy HUMH, (hopMyJIa IUIOMIAIN YETHIPEXYTOIbHUKA Yepe3
€ro JWaroHajI U yrojl Mexay HuMH). PemaTtb TpeyroibHUKH.
Pemath npakTHueckue 3a1auu, CBOASIIUECS K HAX0XKICHUIO
Pa3IMYHBIX JIEMEHTOB TPEYTOJbHUKA
OcBauBaTh NOHAITHE TPEOOPA3OBAHUS TOI00US.
HccnenoBarb OTHOIIEHNE JIMHEWHBIX JIEMEHTOB QUTYp IIpU
IIpeoGpasosatine npeoOpa3oBanuu noaoodus. Haxoaurs npuMeps! nogodus B
MO00Hus. OKpYXKAaroIIeH JeHCTBUTEILHOCTH. BBIBOAMTHL METpUUICCKUE Bu6mnorexa LIOK
Mertpuueckue 10 1 COOTHOILIEHUS MEXKIY OTPE3KaMH XOP/J, CEKYIINX U https://m.edsoo.ru/7f41a12¢
COOTHOILIEHUS B KacaTeNbHbIX C UCIOJIb30BAHUEM BIIMCAHHBIX YIJIOB U
OKPYKHOCTH oJOOHBIX TPEYroJbHUKOB. PemaTtes reomerprueckue 3a1auu
Y 33J1a4d U3 peasIbHOM JKU3HHU € UCTIOJIb30BAaHUEM MOAOOHBIX
TPEYrOJIbHUKOB
Hcnosib30BaTh BEKTOPHI KAK HAMPABIIEHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUUECKHH (TIepeMenieHne) u
dbusnueckuii (cuiia) CMbICIBI BEKTOPOB. 3HATH ONpeaeeHus
CYMMBI M pa3HOCTH BEKTOPOB, YMHOXKEHUS BEKTOpa Ha YUCIIO,
HCCIIe10BATh [EOMETPUHECKHUIE 1 (bu3MYECKUN CMBICIBI ATHX Bu6mmotexa IJOK
Bexkropsl 12 1 onepanvii. Pemars reoMeTpudeckue 3a1auu ¢

MCII0JIb30BaHUEM BEKTOPOB. PackiIaAbIBaTh BEKTOP 10 IBYM
HEKOJUTMHEapHbIM BekTopaMm. Uenosib30BaTh CKalsipHOE
IIPOU3BE/ICHUE BEKTOPOB, BBIBOAUTB €0 OCHOBHBIE CBOMCTBA.
BbIuucasTh CyMMy, pa3HOCTb U CKJIIPHOE IPOU3BECHHE
BEKTOPOB B KoopauHaTax. [IpuMeHsATH cKaasipHOe

https://m.edsoo.ru/7f41al2c
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IMPOU3BCACHUC IJI HAXOXACHHUA NJIWMH U YIJIOB

JexkapToBbI
KOOpIMHATHI Ha
IJIOCKOCTH

[IpaBunbHbBIE
MHOTOYTOJIbHUKH.
JlinHa OKpyKHOCTH
Y TUIOIIAJb Kpyra.
Brruucnenue
II0IAAe

JBroxeHus
IIJIOCKOCTH

OcBauBaTh NOHSITHE NIPSIMOYTOJIBHON CHCTEMBI KOOPJIMHAT,
JIEKapTOBBIX KOOPJAMHAT TOUYKH. BHIBOAMTH ypaBHEHNE
MPSIMON U OKPY>KHOCTH. BbIIe/IsITh MONHBIN KBaJpaT AJis
HaXO0XIECHUS LIEHTPA U pajuyca OKPYKHOCTH 110 €&
ypaBHeHHUIO. PemiaTh 3a1aumM Ha HaXOXKACHHUE TOUYEK
nepeceyeHusl MPSIMbIX U OKPYKHOCTEN € TIOMOIIIbIO METOAA
koopauHat. Mcnoab30BaTh CBONCTBA YIIIOBOTO

K03 puIreHTa MPSIMOii IPH PEIICHUHN 3ajad, JIs
ompezeneHus pacnonoxenus npsmoid. [l pumeHsTh
KOOpJMHATHI IPU PELLIEHUH N'€OMETPUUECKUX U MPAKTUYECKUX
3aja4, Ui MOCTPOCHUSI MaTeMaTHUYECKHX MOJIeIe pealbHbIX
3aja4 («verona koopauHaTy). Ilonb3oBaTbes 1715 TOCTPOEHUS
U UCCIIeZIOBaHUN UG POBBIMHU pecypcamu.

3HAKOMMTBCS € HCTOPHE pPa3BUTHS T€OMETPUU

DopMyIHPOBATH ONPEICICHUE TPABUIIbHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTH UX 3eMeHThI. [loib30BaThCH
MOHATHEM JUTMHBI OKPY’KHOCTH, BBEIEHHBIM C TTOMOIIBIO
MIPAaBUIbHBIX MHOTOYTOJIbHUKOB, ONIPeAeJsTh YUCIIO T, JJINHY
JIIyTH ¥ paaraHHyto mepy yria. Ilposoauts nmepexon ot
paZiaHHOI MepHI yria K TpajyCHON U HAa00O0poT.
OnpenpensaTs wionaas kpyra. Beisoauts gopmy.isl (B
rpaJyCHOM U paJiuaHHON Mepe) Ui JUIUH YT, IIoMmaaeH
CEKTOPOB M CETMEHTOB. BbIuucasaTh miomanu uryp,
BKITIOUAIOIIUX AJIEMEHTHI OKPY>KHOCTH (Kpyra).

HaxoauTsp ruiomaay B 3aa4ax peaibHON KU3HU

Pa30upartpb npuMepsl, WUTIOCTPUPYIOLINE TOHATHS
JIBHKEHUS. POPMYIHPOBAThH ONPEACIEHNUS NapajIEIbHOIO
MepeHoca, MOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAUTH UX
CBOICTBa, HAXOAUTH HENOABIKHBIE TOukH. HaxonuTs
LEHTPbI U OCH cUMMeTpHi npocreiiux ¢puryp. [Ipumenstb
NapauIeIbHBIA IEPEHOC U CHMMETPHIO TIPU PELLIEHUHT
reOMETPUUYECKHX 3a/1a4 (pa30oupaTh MPUMEPHI).
Hcnoab30BaTh U1 NOCTPOCHUS U HCCIIEJ0BaHUH I(POBLIE

pecypcsl

bubnunoreka LIOK
https://m.edsoo.ru/7f41al2c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41al2c

bubnunorexa LIOK
https://m.edsoo.ru/7f41al2c
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[ToBTOpEHwUeE,

7 00001IeHNE,
CUCTEMAaTHU3aLMs
3HaHUHI

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68

OnepupoBath NOHATHAMM: (UTypa, TOUKA, TIpsMas, yrol,
MHOT'OYTOJIbHUK, paBHOOEIPEHHBIN U pAaBHOCTOPOHHUIA
TPEYrOJIbHUKH, IIPSIMOYTOJIbHBIN TPEYrOJIbHUK, MEINAHA,
OMCCEKTpHUCa U BBICOTA TPEYTOJIbHHUKA, APALIEIOrPaMM,
pOMO, IPSIMOYTOJIbHUK, KBAaJPaT, TpareLus; OKPYKHOCTb,
KacaTeJbHast; paBeHCTBO U No00ue (Guryp, TpeyroibHUKOB;
[apAJUIEIbHOCTD U NEPIEHIUKYIIIPHOCTD IIPSIMBIX, YTOJI
MEXy NPSMBIMH, CHMMETPHSI OTHOCUTENBHO TOUKU U
IIPSIMOM; JUIMHA, PACCTOSHUE, BEIMUMHA YIJIa, IUIOIIA/b,
nepumetrp. Uenoab3oBaTh (popMyJIbl: IEpUMETPA U
IUIONIAI MHOTOYTOJIbHUKOB, JIJIMHBI OKPY>KHOCTH M IIJIOLIAAH
Kpyra, 00bEMa MPsIMOYTOJIBHOTO TTapajuIesIeIUIIe/1a.
OnepupoBaThb NOHATHAMM: NIPSIMOYIOJIbHASA CUCTEMA
KOOpJIMHAT, BEKTOP; MCMOJAb30BaTh 3TU NOHATUS IS
IIPEJICTaBICHUS] JaHHBIX U PEIICHUS 33/1a4, B TOM YUCJIE U3
JIpYrux y4yeOHbIX NpeaAMeToB. PemiaTs 3aga4uu Ha NOBTOpEHUE
OCHOBHBIX NOHSTHH, WIIJIIOCTPALIAIO CBSI3EN MEKIY
pa3IMYHBIMU YacTsIMH Kypca. BeiOupaTs MeTon 1uis
pelIeHns 3a1a4H.

Pemathb 3a1aum 13 NOBCETHEBHOM KU3HU

18

bubmnoreka IIOK
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Cnoco0bl OLeHKH TOCTHKEHUS] YYAIIMMHUCS IUIAHUPYEMbIX pPe3yJbTaTOB

CnocoObl OIEHKM JOCTIKEHHS Yy4allUMUCA IUIAHUPYEMBIX pPe3yJIbTaTOB pa3padOTaHbl B
coorBercTBUM ¢ [lomojkeHHMEeM O cHucTeMe OLEHOK, (hopMax, MOpsAKe, MEPUOAUYHOCTH TEKYIIETO
KOHTPOJISI U MIPOMEXYTOUYHOM aTTeCcTallud U MepeBoje o0ydarouuxcs (MPUHATO HA MelarorudeckoM
cosete npoTokos Nel ot 29.08.2023, npuka3z No__ ot «29»aBrycra 2024 rona)

Jns  oleHWBaHHWS TPEAMETHBIX pE3ylIbTaTOB IO ydyeOHOMY mpeaMery «Marematukay
OIpe/ieNIEHbl YPOBHU JIOCTH)KEHUHN yUaIIUXCsl, COOTBETCTBYIOLIMX OTMETKAM OT «5» 10 «2».

ba3oBbIil ypoBEeHb JOCTH)KEHUW — YPOBEHb, KOTOPBIH JIEMOHCTPUPYET OCBOCHHE Y4EOHBIX
JENUCTBUM C OMIOPHOM CUCTEMOM 3HAHUM B paMKax Jguarna3oHa (Kpyra) BblJEJIEHHbIX 3a1a4. OBiajieHue
0a30BBIM YPOBHEM SBIIIETCS 0OCMAMOYHbIM ISl TIPOJIOJDKEHUSI O0y4YeHUSI Ha CIENYIOIIeH CTYyNeHU
o0pa3oBaHMs, HO HE MO0 NPOPHILHOMY HarpaBieHuIo. JJOCTIKEHHIO 0a30BOT0 YPOBHSI COOTBETCTBYET
OLIEHKA «YyJOBJIETBOPUTEIHHOY (UM OTMETKA «3%», OTMETKA «3a4TCHO»).

[TpeBbimieHre 6a30BOT0 ypOBHS CBUAETEILCTBYET 00 YCBOSHHM OIOPHOW CHCTEMBbl 3HAHUW Ha
YpOBHE OCO3HAHHOTO MPOHU3BOJILHOTO OBJIAJICHHUS YYEOHBIMH JIEHCTBUSIMH, a TaKKe O KpPYrosope,
mupore (WM U30UpaTenbHOCTH) MHTEpecoB. LlemecooOpa3sHO BBIACTUTH CIEAYIOUIME JBAa YPOBHA,
MpeBBILIAIONINE 0A30BBIA:

* IOBBILLIEHHBIN YPOBEHb JOCTH)KEHUS IUIAHUPYEMBIX PE3YJIbTATOB, OLIEHKA «XOPOIIO0Y» (0OTMETKa«4»);
* BBICOKUI YPOBEHb JOCTUKECHHUS INIAHUPYEMBIX PE3YJIbTaTOB, OLEHKA KOTIIMYHOY (OTMETKA«S»).

IToBbIlIEHHBIT M BBICOKMA YPOBHU JOCTH)KEHHUSI OTJIMYAKOTCA IO TIOJHOTE OCBOCHHUS
IUTAHUPYEMBIX PEe3yJIbTaTOB, YPOBHIO OBIAJCHHS Y4EOHBIMH AEUCTBUAMU U CHOPMUPOBAHHOCTHIO
WHTEPECOB K JTaHHOW PEAMETHON 00IacTH.

WuauBuayaibHbIe TPAeKTOPUH 00yUYeHHs 00yUYaroIuXcs, IEMOHCTPUPYIOIINX MMOBBIIIEHHBINA U
BBICOKMH YpPOBHH JIOCTHIKCHHH, IMeecoo0pasHo (GOpMHpPOBAaTH € YYETOM HMHTEPECOB OTHX
oOyuaromuxcsi U MX IUIaHOB Ha Oyaymiee. [Ipy HanuuMu YCTOWYUBBIX HHTEPECOB K yueOHOMY
IpeIMETy U OCHOBATEJIbHON MOATOTOBKH 10 HEMY TakHe OOydarolluecss MOTYT ObITh BOBJICUEHBI B
MPOEKTHYIO ACSITENbHOCTh MO MPEIMETY U COPUEHTUPOBAHBI HA MPOJOJKEHHE OOYYeHHs B CTapIIUX
KJIaccax 1o JIAHHOMY MPOQUITIO.

* HU3KUH YpOBEHb JIOCTIKEHUH, OIEHKA «II0OX0» (OTMETKa «2»), HE JIOCTHXKEHHE 0a30BOro
YpOBHSI PUKCUPYETCS B 3aBUCUMOCTH OT 00bEMA U YPOBHSI OCBOEHHOT'O U HEOCBOEHHOT'O COJIEP KAHUS
peaMera.

Kak nmnpaBuno, HHM3KUA ypOBEHb JIOCTM)KEHUH  CBUJIETENBCTBYET 00 OTCYTCTBHH
cucreMaTudeckoi 6a30BOM MOATOTOBKH, O TOM, YTO OOYYarOIIMMCS HE OCBOEHO JIa)Ke€ M MOJOBHHBI
IUTAHUPYEMBIX Pe3yJIbTaTOB, KOTOPHIE OCBaMBAET OOJBIIMHCTBO O0YYarOIIMXCSA, O TOM, YTO UMEIOTCS
3HaYMTENbHbIE MpoOeNbl B 3HAHMWAX, JajbHellnee oOydeHue 3arpyaHeHo. JlaHHas rpymmna
oOyuvaroruxcsi (B cpefHeM B XoJe 00yudeHus cocrapisiromias okono 10 %) tpebyer crneruanbHOM
JMAarHOCTHKH 3aTpyJHEHUH B 00yuyeHHH, TPOOEIOB B CUCTEME 3HAHUM U OKa3aHUs LI€JIeHaIPaBICHHOM
ITOMOLIH B IOCTHKEHUHU 0a30BOr0 YPOBHSI.

Hu3zkuil ypoBeHb OCBOEHUS IJIAHUPYEMBIX PE3YJIbTATOB CBUIETEIBCTBYET O HAJIMYUU TOJIBKO
OTHENbHBIX (parMEeHTapHbIX 3HAHUW 10 TpeaMeTy, JajbHeillee oO0ydyeHHe MPaKTUYECKU
HEBO3MOXKHO. OOyuaromumcs, KOTOpble JIEMOHCTPUPYIOT HU3KHM YpOBEHb JOCTHXKEHUH, Tpebyercs
crieluanbHas MOMOIIb HE TOJBKO MO y4eOHOMY NpeaMeTy, HO U MO (OPMUPOBAHUIO MOTHBALUU K
o0yuYeHHUIO, pa3BUTHUIO HMHTEpeca K H3ydyaeMoll mnpeaMeTHOW o0sacTH, MOHMMAHUIO 3HAYMMOCTH
npeaMera i JKU3HU U J1p. TonbKO HaJW4ue MOJOKUTEIBHON MOTHBALlUM MOXET CTaTh OCHOBOM
JUKBUJAIIMN TIPOOETIOB B OOYUYECHHH JIJIsl JAHHOM TPYIIITBI 00 yJIarOIXCsl.

@opMbl KOHTPOJISI: YCTHBI OTBET, KOHTpOJIbHAs paboTa, camMocTosATeNbHas paboTa,
MaTeMaTHYeCKUI TUKTAHT, TeCT (POBOJUTCS B paMKax ypoka 5-10 MUHYT)

HopMbl oleHOK NHMCBMEHHBIX PadoT (KOHTpoJbHas paboTa, caMocTosTeldbHas pabdoTa,
TeKyIlasi MuCbMeHHasi paboTa)

Conepxxanne U 00BEM MaTepualsia, BKJIIOYAEMOI'O B KOHTPOJIbHBIE NMHUCBMEHHbIE PaloThI, a
TaK)Ke 3aJaHusl ISl TOBCEIHEBHBIX NHCbMEHHBIX VYIPAXHEHUH, ONpeAeNstoTcs TpeOOBaHUIMMU,
YCTaHOBJICHHBIMH 00pa30BaTeIbHON MPOTPaMMOiA.
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[To xapakTepy 3amaHuii TUCbMEHHBIE PAOOTHI COCTOST: a) TOJIBKO U3 MPUMEPOB; O) TOJBKO W3
3a/1a4; B) U3 3a/1a4 U IPUMEPOB.

OneHka MNHCbMEHHOM paboOThl ompenensercs ¢ yd4€ToM Mpexae Bcero e€ o01ero
MaTEeMaTHYECKOT0 YPOBHS, OPUTHHAIBHOCTHU, TOCIIEAOBATEILHOCTH, JJOTHYHOCTH €€ BBIOJIHEHHS, a
TaK)Ke 4Kcia ounOOK U He104E€TOB M KauecTBa 0(OpMIICHUS PabOThI.

Ommbka, nosmopswwascsi B OAHOW padOTe HECKOIBKO pa3, pacCMaTpHUBAcTCS KaK 0O0HA
owudbra. 3a opgoepaguueckue owiudKu, NOMYIUICHHBIC YYCHHUKAMH, OICHKA He CHudcaemcs, 00
opdorpadudecknx OImMMUOKaX TOBOJUTCS 1O CBEICHHS IPENoaaBareis pycckoro s3bika. OmHAKO
OLIMOKW B HANHCAHUU MAmeMamuyecKux mepMUHOs, YK€ BCTPEUABIIMXCS IMIKOJIBHHUKAM KJjacca,
JOJKHBI YYUTBIBATHCS KaK Hedouémul B paboTe.

IIpu oneHke NUCbMEHHBIX PadoT MO MaTeMaTHKe PAa3JMYAKOT 2pyobie OwUOKU, OWUOKU U
Hedouémol. I pybvimu CIUTAIOTCS OLIMOKH, CBSI3aHHBIE C BOIIPOCAMU, BKIIOUEHHBIMU B « Tpebosanus Kk
VPOBHIO NO020MOBKU OKAHYUBAIOWUX HAYUANLHYIO WKOLY» O00pa30BaTEeNbHBIX CTAHIAPTOB, a TaKXKe
MOKA3bIBAIOIINE, YTO YYCHHUK HE YCBOMJI BOIPOCHI U3yYEHHBIX HOBBIX T€M, OTHECEHHBIEC CTaHIapTaMU
OCHOBHOTO 00111eT0 00pa30BaHUs K YHCITY 00s3aTEIbHBIX I YCBOCHUS BCEMH YUEHUKAMHU.

Tak, Hampumep, K TIpyObIM OTHOCSTCS OIIMOKA B BBIYHUCICHHSX, CBUACTEILCTBYIOIIHUE O
HE3HAHWM TaOJHIBI CIOKEHUS WM TaOJMIBl YMHOXXCHHS, CBSI3aHHBIC C HE3HAHHEM allTOpUTMa
MUCBMEHHOTO CJIOKEHHSI M BBIYMTAHUS, YMHOKEHUS U JeJIEHUsI Ha OJTHO- WM JIBY3HAYHOE YHUCIIO U T.
1., OIIMOKH, CBHICTEIHCTBYIOIINE O HE3HAHWW OCHOBHBIX (DOPMyJ, MPaBHI U SIBHOM HEYMEHUHU HX
MIPUMEHSITh, O HE3HAHUU TPUEMOB PEILICHUS 3aa4, aHAJIOTUYHBIX paHEe U3YUCHHbBIM.

Ilpumeuanue. Ecnu Tpy0as ommbOKka BcTpedaercss B pabOTe TOJBKO B OJHOM Cliydyae u3
HECKOJIbKUX aHAJIOTMYHBIX, TO IIPU OLIEHKE paObOThI 3Ta OMIMOKa MOKET OBITh IPUPABHEHA K HETPYOOId.

[Tpumepamu HeepyObIX OwuOOK SIBIAIOTCS: OIIMOKH, CBSI3aHHBIE C HEAOCTATOYHO ITOJHBIM
YCBOGHHEM TEKYILEro y4eOHOro marepualia, He BIOJHE TOYHO C(HOPMYIUPOBAaHHBIM BOIPOC WIIH
MOSICHEHHE MTPU PEUICHNUH 33/1a49H, HETOYHOCTHU TIPU BBITTOJHEHUH T€OMETPUYECKHIX TTOCTPOCHUH H T. II.

Heoouémamu cuuTaroTcsi HepalHOHAIbHBIE 3alMCH TPU BBIYUCICHUSX, HEpAllMOHAJbHBIC
npuéMbl BBIYHCIICHUN, NMPEoOpa3oOBaHUN M PEHICHWH 3a/ad, HeOpEe)KHOE BBHINMOJHEHUE YepTekKed U
CXeM, OTJIebHbIE MOTPEUIHOCTH B (hOPMYIHPOBKE MOSICHEHHUS WM OTBeTa K 3amade. K Hemouéram
MOJKHO OTHECTH U JPYTH€ HEJAOCTATKU PaOOTHI, BEI3BAHHBIC HEAOCTATOUYHBIM BHUMAHHUEM YYaIlHXCH,
HamnpuMep: HEMOJIHOE COKpalleHne ApoOeil UM YICHOB OTHOLIEHHUS; 0OpallleHHe CMEIIaHHbIX YuCell B
HETNPABWIBHYIO Apo0b NPHU CIOKEHWW W BBIYMTAHUH, TPOIYCK HAaWMEHOBAaHHI, MPOIYCK YUCEN B
MIPOMEKYTOUHBIX 3aMUCSX; MEpecTaHOBKAa LU(pP MPH 3aMUCH YHUCEN; OLIMOKH, JOIMYLIEHHbIE NpHU
MEPENUCHIBAHUH U T. TI.

OrneHka NUCbMEHHOW pabOThI MO BBHIMOJHEHUIO BBIYMCIUTEIbHBIX 3aJJaHUN M anreOpanyecKux
npeoOpa3oBaHU

Buicokuii yposens (0TMETKa «5») cTaBUTCS 3a 0€3yKOPU3HEHHOE BBINOJIHEHHE MHUCHhMEHHOM
paboThI, T. €. a) €ClIM pEIIeHHEe BCeX MPUMEPOB BEpHOE; 0) €Clu BCe NCUCTBUS M MPeoOpa3oBaHUs
BBINOJIHEHBI MPaBUWIIbHO, 0€3 OIIMOO0K; BCE 3alMCH X0/1a PEIIeHUs PaclooKEHbI IOCIeA0BaTEeNbHO, a
TaKXKe cellaHa MPOBEpKa PEIICHHs B TEX CIIydasiX, KOTJa 3TO TpedyeTcs.

Tlosviwennsiii yposens (0TMETKa «4») cTaBUTCS 3a pabOTy, KOTOpas BBHIMOJIHEHA B OCHOBHOM
MIPaBWJIbHO, HO JIONyIIeHa ofHa (HerpyOas) omrOka Uiy ABa-Tpu HEO0UETA.

bazoswiii yposens (0TMETKA «3%») CTaBUTCS B CIEIYIOIUX CIIydasx:

a) ecnu B paboTe uMeeTcs ogHa rpy0as ommuoka u He 6os1ee 0HOM HerpyOoit ommoOKy;

0) Mpu HAJTMYUU OAHOI rpy0oif OIMOKHN U OTHOTO-ABYX HET0UETOB;

B) MpPU OTCYTCTBHM TIpyObIX OLIMOOK, HO MPH HAJUYMM OT JABYX /10 UYETHIPEX (HErpyObIX)
OIIIMOOK;

') IpU HAJIMYUU JABYX HETPpyObIX OMIMOOK U HE OoJiee TPEX HEJOUYETOB;

1) IpU OTCYTCTBUH OIINOOK, HO TIPY HAJIMUUU YETHIPEX U Oosiee Hel0uETOB;

€) €CITM BEPHO BBIMOJIHEHO 00JIee MOJIOBUHBI 00BhEMA BCell pabOTHI.

Huskuii yposens (0TMETKa «2») CTaBUTCS, KOT/Ia YHCIO OIIMOOK MPEBOCXOAUT HOPMY, MpH
KOTOPOH MOXKET OBITh BBHICTABIICHA TOJIOKUTEIbHAS OIIEHKA, WM €CITU MPABIILHO BBHIITOJIHEHO MEHEE
non06uUlbl BCEH padOTHI.
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Ilpumeuyanue: oTMeTka «5» MOXET OBITh MOCTaBIIEHA, HECMOTPS Ha HaJIW4YWE€ OJIHOTO- JBYX
HE/T04ETOB, €CIIM YUCHUK Jall OpPUTHHAIBHOE PEeIIeHUE 3aaHNH, CBUIETENBCTBYIOIIEE O €r0 XOPOIIeM
MaTEeMaTHYeCKOM Pa3BUTHH.

Ounenka nucbMeHHO# padoThI N0 pelIeHNI0 TEKCTOBBIX 33124

Buicokuii yposenv (oTMeTKa «5») CTaBUTCS B TOM cllydae, KOrJa 3ajiadya peuieHa MpaBUIIbHO:
XOJI peIIeHHs 33aJ]aui BepeH, BCE NEHCTBUA U MPeoOpa30BaHUs BBIIOJHEHBI BEPHO M PAlMOHAIBHO; B
3ajjaye, pelaeMoil ¢ BONpPOCAaMH WU TOSCHEHUSIMU K ACHCTBHSIM, JaHbl TOYHbIE U TMpPaBUIIbHBIC
(bopMyIHpOBKH; B 3ajadye, pelaeMol C MOMOINBIO YpaBHEHHs, JaHbl HEOOXOIMMBbIC MOSCHEHHS,
3alKuCcy MPAaBHIbHBI, PACIONOXKEHBI MOCIEAOBATENbHO, 1aH BEPHBIA M HCYEPIBIBAIOIIMKA OTBET Ha
BOIIPOCHI 33]Ia4M; C/IeJIaHa IPOBEPKa peleHus (B TeX clydasx, Korjaa 3To Tpedyercs).

Togvluennviti ypogens (OTMETKA «4») CTaBUTCS B TOM CiIydae, €ClId MPH MPAaBUIHLHOM XOJe
pellIeHus 3a/1a4uM JOIMyIIeHa O/IHa HerpyOasi omnOKa WK JBa-Tpu HEA0UETa.

ba3zoswiii yposens (0TMETKA «3%») CTAaBUTCS B TOM CIIydae, €CIIU X0/ PEIICHUs MPAaBUIbHBIN, HO:

a) JIONyIIeHa oJiHa rpyOas ommbOKka W He Oosiee OHOM HerpyOoii; 0) momyiieHa oaHa rpyoas
omuOKka 1 He Oosiee IByX HEJOUYETOB; B) JOMYIIEHBI TPHU-UYETHIPE HETPyOble OIIMOKH MPU OTCYTCTBUU
HEJ0YETOB; T') AOIMYIICHO HEe 0ojiee ABYX HErpyObIX OMIMOOK M TPEX HENOYETOB; /) MPU OTCYTCTBUH
omuOOK, HO MPU HATMIHH OoJiee TPEX HEJJOUETOB.

Huskuii yposens (OTMETKA «2») CTaBUTCS B TOM CiIy4ae, KOTJa YHCIO OMIMOOK MPEBOCXOAUT
HOPMY, TIPH KOTOPOI MOXKET OBITh BHICTABIICHA MOJIOKUTEIbHAS OIICHKA.

Ipumeuanus

1. Ormerka «5 » MOXET OBITh MOCTABIICHA, HECMOTPSI HA HAJIM4YHE ONUCKU WU HEHI0YETa,
€CIIM yYEHUK Jall OPUTHHAIBLHOE PEIlIeHUE, CBHUJICTEILCTBYIOIIEE O €r0 XOpOIlIeM MaTeMaTHYeCKOM
Pa3BUTHH.

2. TlonoxurenbHast OTMETKA «3%» MOXKET ObITh BHICTABJICHA YUCHHUKY, BBIIIOJIHUBIIEMY paboOTy
HE MOJIHOCTBIO, €CTIM OH 0€30IMO0YHO BBITIOIHMI 00JIee MOJIOBUHBI 00BEMa Beeil paboThI.

OneHka KOMOMHUPOBAHHBIX MUCbMEHHBIX Pa0OT 10 MaTeMaTHKe.

[Tucemennast paboTa Mo MaTeMaTHKe, MOJUIekKAIIAsi OIICHUBAHUIO, MOXKET COCTOSITh M3 3a1a4
npuMepoB  (KomMOMHHMpoBaHHass pabora). B »ToM chnyuae nmpenojaBaTenb CHauyana  Jaér
MPeIBAPUTENLHYIO OIIEHKY Ka)KJOW 4acTH paboThl, a 3aTeM OOIIYI0, PYKOBOJCTBYSCH CIIEAYIOIIM:

a) ecau o0e yacTu pabOThl OLIEHEHBI OJIMHAKOBO, TO 3Ta OTMETKA JIOJKHA OBITh OOLIeH ams
BCE pabOTHI B IIEJIOM;

0) eciu OLIEHKU YacTei pasHATCA Ha OAMH 0ajul, HapUMeEp, JaHbl OTMETKH «5 » U «4 » UM
«» «3 » u T. 1., TO 32 paboOTy B LIEJIOM, KaK MPaBUJIO, CTABUTCS HM3IIAs U3 JIBYX, HO MPH 3TOM
YUUTHIBAETCS 3HaUCHUE KXIOU U3 YacTeil padoThl;

B) HU3IIAs W3 JBYX JAaHHBIX OTMETOK CTaBHTCS M B TOM Cllydae, €CJIM OJIHA YacTh pabOTHI
olLleHeHa OamoM «5 », a Ipyras — 6ayioM «3 », HO B 3TOM ciydae MpenojaBaTeib MOXKET OLIEHUTb
TaKyr paboTy B 1esToM OamioM «4 » TIpU YCIIOBHH, YTO OTMETKA «5)» IMOCTaBJIeHA 32 OCHOBHYIO 4acTh
paboThI;

') €clIi OJHa U3 YacTel paboThl OLleHEHa 0aiIoM «5 » WiH «4 », a ipyras — 0amioM «2 », To
3a BCIO pabOTy B LIEJIOM CTaBUTCS Oaul «2», HO MpenojaBareib MOXET OLEHUTh BCIO padoTy Oaymiom
«3» TP YCIIOBUH, YTO BBICIIAS M3 IBYX JaHHBIX OIEHOK ITOCTABJICHA 32 OCHOBHYIO YacTh PaOOTHI.

Ilpumeuanue. OcnoHoll CYUTAETCS TA YaCTh PaOOTHI, KOTOPAsk BKIIOYAET OONBIINHA MO0 00BbEMY
WA HanOoJiee BXKHBIH 110 3HAUYCHUIO MaTepHaIl TI0 U3y4aeMbIM TeMaM MPOTPaMMBbI.

OneHka TeKylmux NUCbMEHHbIX padoT

[Ipu omneHke MOBCETHEBHBIX OOYYarOmUX pabOT MO MaTeMaTHKE YYHTEIh PYKOBOJCTBYETCS
yKa3aHHBIMM HOPMaMHU OIICHOK, HO YYHTBIBAET CTENEHb CAaMOCTOSATEIBHOCTU BBIMOJIHEHUS DPaboOT
YUYaAIIUMUCS, a TAKKE TO, HACKOJIBKO 3aKPETIEH BHOBh H3y4aeMbIl MaTepHall.

Obyuatowue THCbMEHHBIE pabombi, BBHINOJHEHHBIC YYaIIUMHCS BIIOJHE CAMOCTOSATENBHO C
MPUMEHEHHEM paHee HM3YYCHHBIX H XOPOouio 3aKpeniéHHulx 3HAHWW, OICHWBAIOTCS mak oice, KaK U
KOHmMpOabHble PAOOTHI.

Obyuatiowue TTHCbMEHHBIE pa®omsl, BBHITOJHEHHBIC BIIOJIHE CAaMOCTOSTEIFHO, HA TOJBKO YTO
U3YYEHHBIE U He0OCMAamouyHo 3aKpeniéHHvle TPAaBUIIa, MOTYT OLEHUBATHLCS Ha OOuH Oaunl 6biuie, YEM
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KOHTpPOJIbHBIE PabOThI, HO OTMETKA «5 » U B ATOM CIIy4yae BBICTABIISETCS TOJIBKO 3a 6e3YKOPU3IHEHHO
BBITIOJTHEHHBIE Pa0OTEHI.

ITucomennvie pabomoi, BBHIIOTHEHHBIE B KJIACCE€ ¢ npedsapumenvHulM pazdopom WX TOJ
PYKOBOJCTBOM YYMTENsl, OLEHUBAIOTCA HA O0OuH Oanl Hudce, YEM 3TO IPEAYCMOTPEHO HOpMaMH
OLIEHKH KOHTPOJIbHBIX MUCbMEHHBIX paboT. Ho 6e3ykopusnenno BhIMoIHEHHAsI paboOTa U B 3TOM Cllydae
OLIeHUBAeTCs O6ammoM «5 ».

Homawnue nucvmennvle pabomwvl OLUEHUBAIOTCS TaK K€, KaK KiaccHas pabora 00ydaroliero
Xapakrepa.

Hopmbl olleHOK MaTeMaTH4eCKOro /JAUKTAHTA BBICTABISIECTCA C YYETOM YHCIAa BEPHO
PEIICHHBIX 3aJJaHui:

Buvicoxuii yposens (0OTMETKA «5»): 4UCIIO BEpHBIX 0TBETOB -100%.

Tosviwennsiii ypogens (OTMETKA «4»): YUCIIO BEpHBIX 0TBETOB -0T 70 10 99%.

basosviii yposenv (0TMETKA «3»): YUCIIO BEPHBIX OTBETOB- OT 50-69%.

Husxuii yposens (0OTMETKA «2»): UMCIIO BEPHBIX 0TBETOB MeHee 50%.

Hopwmbl o1ieHOK TecTa:

Buicokuii yposens (0TMeTKa «5»): unciI0 BepHBIX 0TBETOB -0T 90 10 100%.

Tosviwennwiil ypogens (OTMETKA «4»): 9HCIIO BEpHBIX 0TBETOB -0T 70 10 89%.

ba3zoswiil yposens (OTMETKA «3»): YHUCIO BEPHBIX OTBETOB - 0T 50 10 69%.

Husxuti yposens (0OTMETKA «2»): UUCIIO0 BEPHBIX 0TBETOB MeHee 50%.

HopMmbl 011IeHOK YCTHOTO 0TBeTa:

Buvicokuii yposens (0TMETKA «5») BBICTABIISIETCS, €CIIA YUAIIUNUCS:

* TIOCTIEIOBATENbHO, YETKO, CBSI3HO, OOOCHOBAaHHO U 0e€30IIMO0YHO U3MaraeT Yy4eOHBIi
MaTepuai; [JaeT OTBET B JIOTMYECKOM IOCIEAOBATENbHOCTH C MCHOJIb30BAaHUEM IPHUHITON
TEPMHUHOJIOTUH;

* IOKA3bIBACT  I[OHUMAHHWE  CYIIHOCTH  pPacCMaTPUBACMBIX  TOHSATUH, SBICHHA U
3aKOHOMEPHOCTEH, TEOpUi, B3aUMOCBSI3€I; YMEET BBIJCNATh INIABHOE, CAMOCTOSTEIHLHO MOATBEPKAAThH
OTBET KOHKPETHBIMU IIpUMEpamH, (pakTamu;

* CAMOCTOATENILHO aHANU3UpyeT U 0000IIaeT TEOpPeTUYECKUH Marepuana; CBOOOJTHO
YCTAHABJIMBAET MEXIPEIMETHbIE (HA OCHOBE paHee NPUOOPETEHHBIX 3HAHUN) U BHYTPUIIPEIMETHBIE
CBSI3H,

* YBEPEHHO W 0€30IMO0YHO MPUMEHSET MOJTYIYCHHBIC 3HAHWS B PEIICHUU HOBBIX, paHee He
BCTpEUaBIIUXCS 3a/1a4;

* PallMOHAILHO UCIOJB3YeT HArJSAHBIC IMOCOOUS, CIpPaBOYHBIC MaTepHallbl, YYCOHHK,
JIOTIOTHUTENBHYIO JIUTEPATYpPY, MEPBOUCTOUYHUKH; MPUMEHSET YHOPSAOYCHHYIO CHCTEMY YCIOBHBIX
0003HAUYCHU TPU BEACHUH 3aIMKCEH, COMPOBOXKIAIOIINX OTBET; UMEET HE0OXOAMMbIe HABBIKU pabOThHI
¢ mpubopamu, yepTexamu, CXeMaMH U rpadukamu, COMYTCTBYIOIIUMU OTBETY;

* IONyCKaeT B OTBETE HEJJOUEThI, KOTOPBIE JIETKO HCIPABIISAET 110 TPEOOBAHUIO YUUTEIIS.

Tlosviwennsiii ypogens (OTMETKA «4») BBICTABIISCTCS, €CITU yUaIIUNHCS:

* [IOKa3bIBA€T 3HAHUE BCEro U3y4YEHHOr0 y4eOHOIro MaTepuala; 1aeT B OCHOBHOM IPAaBHJIbHBIN
OTBET; Yy4eOHBIH MaTepuand H3MaraeT B OOOCHOBAHHOW JIOTMYECKOH MOCIEN0BAaTENIbHOCTH C
MIPUBEICHUEM KOHKPETHBIX IPUMEPOB, MPU 3TOM JIOITyCKAET OJIHY HErpyOyro omMOKy miu He Ooee

* IByX HEJOYETOB B HCIIOJIb30BAHMHM TEPMUHOJOTMH Y4€OHOTO MPEAMETa, KOTOPHIE MOXKET
UCIPABUTh CAMOCTOSTENBHO; aHAIU3UPYET U 00001IaeT TEOPETUUECKHI MaTepHalt;

* COOJIIO/IaeT OCHOBHBIE TIpaBHUJia KYJIbTYpbl YCTHOH peuYd; MPHUMEHSET YHOPSAOYCHHYIO
CHUCTEMY YCJIOBHBIX 0003HAUYCHU MMPHU BEJICHUH 3aMKCEH, COMTPOBOKIAIONINX OTBET;

baszoeuiil yposens (0TMETKA «3»), BBICTABISIETCS, €CITH YUl CS:

* IEMOHCTPUPYET YCBOEHNE OCHOBHOTO CO/IEpPKaHUs yueOHOT0 MaTepHala, UMeeT poOebl, He
MPETSITCTBYIONINE JaTbHEHIIIEMY YCBOCHHIO YI€OHOTO MaTepHaa;

* IIPUMEHSET TOJTyICHHBIC 3HAHUS TPU OTBETE Ha BOIPOC, aHATU3E MPEJIOKEHHBIX CHUTYaITHi
o oo6pasiy;

* JIOMTYCKAET OMIMOKH B MCIIOIH30BAHUH TEPMUHOJIOTHH YIEOHOTO MPEeIMETa;

* TIOKa3bIBAE€T HEJOCTATOYHYIO C(OPMUPOBAHHOCTH OTACIBHBIX 3HAHUNW U YMEHHIA; BBIBOJBI U
00001IeHHS apTyMEHTUPYET c1abo, TOMYyCKaeT B HUX OIIMOKHY;
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* 3aTPYyIHACTCS MPU aHATU3€ U 0000IEeHNN yueOHOTO MaTepHaa;

* Ja€T HEMOJHBIC OTBETHl HA BONPOCHI YUUTENs WJIM BOCHPOU3BOIUT COJEP)KAHHE paHee
MPOYUTAHHOTO Y4EeOHOI 0 TEKCTa, c1ab0 CBA3aHHOTO C 3a/IaHHBIM BOIIPOCOM;

* HCIIOJIb3YET HEYMOPSIOUYECHHYI0 CHCTEMY YCIOBHBIX O0O3HAUYEHHUI IpHU BEICHUM 3aIucei,
COIPOBOXAAIOIINX OTBET.

* Husxuil ypoBeHb (OTMETKA «2») BBICTABIIETCS, €CJIN yJYaIlIUHCS:

* HE pacKpbll OCHOBHOE COJEp>KaHUE Y4YeOHOro Mmarepuajlia B Mpelenax MOCTaBICHHbBIX
BOIIPOCOB;

* HE yMEeT NPUMEHATh MMEIOIIMECS 3HaHUS K PEHICHUI0 KOHKPETHBIX BOIPOCOB U 3ajad IO
obpasiy;

* IOIYCKaeT B OTBETe OoJiee ABYX IPyOBIX OMMOOK, KOTOPhIE HE MOXKET MUCIPABUTH JaKe MPH
MTOMOIIY YYAIUXCSI U YUUTEISL.
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YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

* ['eomerpust, 7-9 xnaccel/ Atanacsia JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AkunoHepHoe
obmectBo «M3marenscTBo «IIpocBenienne»

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. 'eomeTpus: nunakTudeckue MaTepuaisl s 7 kiaacca / b.I'. 3us, B.M. Metinep. — M.:
[Ipocsemenue, 2011.

2. 'eomeTpust: nuuakTH4YecKue Matepuansl 1 7 kinacca. / B.A. I'yces, A.W. Mensnuk. — M.:
IIpoceemienue, 2008.

3. I'eometpusi: AugakTHUecKkue Matepuansl 1y 8 kiacca / b.I'. 3us, B.M. Meiinep. — M.:
IIpocemenue, 2011.

4. 'eomerpus: qunakTudeckue marepuansl st 9 knacca / b.I'. 3uB, B.M. Meiinep. — M.:
[Ipocsemenue, 2011.

5. U3yuenue reometpuu B 7, 8, 9 kiaccax: MeToANUECKUE peKoMeHaauu: kuura st yaurens / [J1.C.
Artanacsn, B.®. byry3os, F0.A. I'nazkos u np.].— M.: [Ipocsemenue, 2008.

6. PasHoypoBHEBBIE 3a/1aHUs AJI1 TEMATHUECKUX M UTOTOBBIX KOHTPOJIBHBIX paboT Mo reomeTpuu. 7-9
kiaccel. / JIS. @dequenko. — [1.,2004.

7. COOpHUK 3aIaHuH JIUTsI TEMAaTHYECKUX M UTOTOBBIX aTTECTAINi 110 TeoMeTpuu. 7- 9 kiacc. /
JLA.®enuenxo. — J1.,2009

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/subject/17/7/
http://school-collection.edu.ru
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne KonuyecTBo yacos Nara 5
L KTPOHHBIE HH(PPOBHI
n/n Tema ypoka Bcero Konp. HpaxT.pa H3YYeHH S og[fasol:;Ten:ﬂl:ﬂ(:b ;)(:)cypgm
padoThbI 00THBI
1 I[TpocTeiinme reOMETPUUECKHE 0OBEKTHI 1 BI/I@?HOTeKa HOK
https://m.eds00.ru/8866b724
2 MHOTrOyroJIbHUK, JIOMaHasI 1 bubmorexa LIOK
’ https://m.eds00.ru/8866ch6a
3 CMexxHbIe U BepTUKAIbHbIE YIJIbI 1 BHGJ?HOTeKa HOK
https://m.eds00.ru/8866c5c0
4 CMeXHbIE ¥ BEPTHKAJIbHbIE YIIIbI 1 BH6J_IHOTeKa OK
https://m.eds00.ru/8866c¢7be
S) CMeXHbIE U BEPTUKAIBHBIE YIIIbI 1
6 CMexHble U BepTUKAIbHbIE YTIIIbI 1
7 CMeXHbIe U BEpTUKAIBHBIE YTIIBI 1
8 CMexHble U BepTUKAIbHbIE YTIIIbI 1
9 W3mepeHne TUHEHHBIX U YTIIOBBIX BEJUYHH, 1
BBIUHCIICHHE OTPE3KOB U YIJIOB
10 N3mepenune TMHENHHBIX U YTIOBBIX BEJIINYMH, 1 bubnuoreka [JOK
BBIYHMCIICHUE OTPE3KOB U YIIIOB https://m.edso0.ru/8866c3ea
11 W3mepeHune TUHEHHBIX U YTIIOBBIX BEUYHH, 1
BBIUHCIICHHE OTPE3KOB U YTIJIOB
12 N3mepenue IMHEWHBIX U YTJIOBBIX BEJIMYNH, 1
BBIUUCIIEHUE OTPE3KOB H YIIIOB
13 [lepumeTp u miomaas GUryp, COCTaBICHHBIX 1
U3 IPSIMOYTOJIbHUKOB
14 [lepumerp u momaab GUryp, COCTaBICHHbBIX 1
U3 TIPSIMOYTOJIBHUKOB
15 [TonsiTHE O paBHBIX TPEYTOJbHUKAX U 1 bubnmoreka [JOK

TNCPBHUYHBIC ITPCACTABJICHUA O PABHBIX

https://m.edso0.ru/8866ce80
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¢durypax

16 Tpu npu3HaKa PaBEHCTBA TPEYTOILHHUKOB 1 bubmaorexa LIOK
https://m.edsoo.ru/8866d1fa
17 Tpu npHu3HaKa PaBEHCTBA TPEYTOILHUKOB 1 buGmuorexa [JOK
https://m.eds00.ru/8866d34e
18 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB 1 Bubmiorexa LIOK
https://m.eds00.ru/8866e01e
19 Tpu npusHaka paBeHCTBa TPEYTOJIbHUKOB 1
20 Tpu mpu3sHaKa paBeHCTBA TPEYTOJLHUKOB 1
21 Tpu npu3HaKa PaBEHCTBA TPEYTOIBHHUKOB 1 bubmorexa LIOK
https://m.edso0.ru/8866e88e
) [Tpu3HaKHM paBeHCTBA MPSMOYTOIBHBIX 1
TPEYroJbHUKOB
23 [Tpu3HaKu paBeHCTBA MPSMOYTOJIBHBIX 1
TPEYTrOJbHUKOB
24 CBOICTBO MeIUAHBI TPSIMOYTOJILHOTO 1 bubnnoreka [JOK
TPEYroJIbHUKA, IPOBENEHHOMN K TUIIOTEHY3€ https://m.edsoo.ru/8866e9ec
o5 CBoiicTBO MeMaHbI MPSIMOYTOIBHOTO 1
TPEYTOJIbHUKA, MPOBEJEHHON K THIIOTEHY3€
26 PaBHOOeipeHHBIE 1 PABHOCTOPOHHHUE 1 bubnmnorexka HOK
TPEYTrOJIbHUKHU https://m.edsoo.ru/8866d6fa
27 [IpusHaku u cBOCTBA paBHOOEIPEHHOTO 1 bubnmnoreka [JOK
TpeyrojbHUKA https://m.eds00.ru/8866d880
8 [Ipu3Haku 1 CBOHCTBa paBHOOEIPEHHOTO 1 bubnmnorexka HOK
TPEYrOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBOICTBa paBHOOEAPEHHOTO 1 bubmuoreka [JOK
TpeyrojbHUKA https://m.eds00.ru/8866e26¢
30 HepaBencTBa B reoMeTpuu 1
bu6mmoreka [IOK
31 1
Hepasenctsa B reomerpr https://m.eds00.ru/8866e3a2
32 HepaBsencrsa B reoMeTpun 1
33 HepaBeHCTBa B reOMETpUH 1
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34

[IpsiMoyronbHbIN TPEYroJbHUK ¢ yriaioM B 30°

bu6nmoreka [IOK
https://m.eds00.ru/8866eb22

35
36

[IpsiMmOyToIBHBIN TPEYTrOIBHUK C yTioM B 30°

Konrponsnas pabora o reme
"TpeyroabHUKH"

bu6nuoreka [IOK
https://m.edsoo.ru/8866echc

37
38

[TapannenbHbIe IpsIMBbIE, UX CBOMCTBA

[Iarsrit noctynar EBkinia

bu6nuoreka [IOK
https://m.edso0.ru/8866ef64

39

40

Hakpect nexaiue, COOTBETCTBEHHBIE U
OJJTHOCTOPOHHHE YTJIbl, 00pa30BaHHbIE IIPU
[IEPECEUEHUH NTAPAJUIENIbHBIX PSMBIX
CeKylIei

Hakpecr nexaine, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE IPU
MEPCCCUCHUH MaPAJJICIIbHBIX ITPAMBIX
CEeKyIIEH

bubnuorexa [JOK
https://m.edso00.ru/8866f086

41

Hakpecr nexaimme, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE TIPU
NEPECCUCHUH MapPAJIJICTIBbHBIX ITPAMBIX
CEeKyIICH

42

43

Hakpecr nexaiune, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE TPU
[IEPECCUCHUH MapAIICIBbHBIX MPSIMBIX
CeKyIIei

Hakpecr nexaine, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE TIPU
MNEPECCUCHNUH TapAJIICTIBbHBIX ITPAMBIX
CeKyIlen

but6mmoreka [IOK
https://m.eds00.ru/8866f3b0

44

[Ipu3Hak napajienbHOCTH NPSIMBIX Yepes
PaBEHCTBO PACCTOSHUM OT TOYEK OJTHOU
IIPSIMOM 10 BTOPOU MIPSIMOI

45

[Ipu3Hak napajienbHOCTH NPSIMBIX Yepe3
PaBEHCTBO PACCTOSHUI OT TOYEK OJTHOU
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MPSAMOM 10 BTOPOH MPAMON

46 CyMMa yIJIOB TPEYroJIbHUKA 1 bubmorexa LIOK
https://m.eds00.ru/8866f630
bubnuoreka LIOK

4 CyMMma yIII0B TPEYrobHHKA . https://m.eds00.ru/8866f8ba
bubnuoreka LIOK

48 BHeIHHe yribl TpeyrobHika 1 https://m.edsoo.ru/8866fase

49 BHemninue yrisl TpeyroibHUKa 1

K
50 ‘T(I): T;)J?;:J?:Ijb?: 6HOZ?\41:I()G T(G::M;[Ma JI0B 1 bubmorexa LIOK
P " p &y yr https://m.edso0.ru/8866fe6e
TPEyroJibHUKA
51 OKpy>KHOCTb, XOP/Ibl U JUAMETP, X 1 bubnuoreka [JOK
CBOMCTBA https://m.edso0.ru/88670800
bubmuorexa [JOK

52 Kacarenbras K okpyxHocTH 1 https://m.eds00.ru/88670e%a

53 OKpY>KHOCTb, BIUCAHHAS B yTOJI 1

o4 OKpY>KHOCTb, BITUCAHHAS B YTOJT 1
bu6mmoreka [IOK

55 IMousitue o 'MT, npruMeHeHHe B 3aa4ax 1 https://m.edsoo.ru/8867013¢
bu6nuoreka [IOK

56 [Moustue o TMT, npuMeHeHre B 3aa4ax 1 https://m.eds00.ru/88670508

57 buccekTpuca u cepeIMHHBIN TIEPIICHIUKYIISAP 1

KaK FeOMETPUYECKUE MECTa TOUCK
58 OKpy>XHOCTb, OITUCAHHAsL OKOJIO 1 bubmmorexka [JOK

TpEyroJibHUKA https://m.edso0.ru/88670a62
59 OKpy>XHOCTbh, ONTUCAHHAST OKOJIO 1

TPEyroJibHUKA
60 OKpY>KHOCTb, BIUCAHHAS B TPEYTOJILHUK 1 bubmiorexa LLOK

’ https://m.eds00.ru/8867103e

61 OKpY>XHOCTb, BIHCAHHAs B TPEYTOJIbHUK 1
62 I[MpocTeiiinme 3a1au Ha HOCTPOSHUE 1 buGmiorexa [JOK

https://m.eds00.ru/88671188

28



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188

bu6nmoreka [IOK

63 Hpocreliuie 3ajiaun Ha nocTpoeHue 1 https://m.eds00.ru/886712d2
64 Kontposbnas padota mo teme "OKpyKHOCTh 1 bubnnoreka HOK
u xpyr. ['eomerpuueckue noctpoeHus" https://m.eds00.ru/88671462
I1 eHue 1 006001IeHne i
65 ochommsix nowsi 1 MeTO10B KypCa T i Bu6morera LLOK
https://m.eds00.ru/886715b6
KJlacca
bubnuorexa [{OK
66 Hrorosas konTpoibHas padota 1 https://m.edso00.ru/886716ec
[ToBTOpEeHME M 0000IIIEHNE 3HAHUI
67 OCHOBHBIX IOHATUN U METOZOB Kypca 7 1
KJjlacca
[ToBTOpEeHME M 0000IIEHNE 3HAHUI
68 OCHOBHBIX IIOHATUN U METOJOB Kypca 7 1 bubmorexa [IOK
https://m.eds00.ru/886719bc
KJjlacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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8 KJIACC

KoanuecTBo 4acoB

Ne Harta DJIeKTPOHHbIE HU(POBLIE
Tema ypoka Konrpoabnbsie IIpakruuyeckue
n/m Bcero H3y4eHHsi 0o0pa3oBaTeSibHbIE pecypchl
padoThI padoTshI
1 [MapannenorpamMm, ero Mpu3HaKu U CBOWCTBA 1 bubmaorexa LIOK
’ https://m.edso00.ru/88671af2
2 [Tapamienorpamm, ero Mpu3HAKU U CBOWCTBA 1 bubmmorexa LIOK
’ https://m.eds00.ru/88671ca0
3 [MapannenorpamMm, ero mpu3HaKu U CBOMCTBA 1 bubmiorexa LIOK
’ https://m.eds00.ru/88671ca0
v | o | Bumorera LOK
pAMOYT <> POMD, XBanpat), https://m.eds00.ru/88671dea
IIPpHU3HAKN U CBOMCTBA
s | g —e— Bumorra 0K
PAMOYT %, DOMD, KBaZpat), https://m.eds00.ru/88671f20
MPU3HAKU U CBOMCTBA
o | e e Brmorera 01
PAMOYT X, DOMD, KBaZpat), https://m.eds00.ru/8867209c
MPU3HAKU U CBOMCTBA
bu6nmorexa LIOK
7 1
Tpaneuus https://m.eds00.ru/88672358
8 PaBHOOOKas ¥ IPAMOYTOJIbHAS TPATICIINH 1 bubmmorexa LIOK
https://m.eds00.ru/8867252e
9 PaBHOGOKAS U TIPSIMOYTOJIbHASI TPATIEIIA 1 bubmorexa IIOK
https://m.eds00.ru/88672858
bubnunorexa LIOK
1 1
0 Meton yiBOCHHUS MeTUAHBI https://m.eds00.ru/88672b14
but6mmorexa [IOK
11 1
HenrpankHas cHMMCTpHA https://m.eds00.ru/88672b14
12 KonrponbHas pabora no Teme 1 1 bu6muoreka [JOK
"YeTpIpEXyroJbHUKN" https://m.eds00.ru/88672c9%
13 Teopema ®aneca u Teopema o 1 bubnmoreka [JOK

IIPONOPLIMOHAJIBHBIX OTPE3KAX

https://m.edso0.ru/8867337a
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bu6nmoreka [IOK

14 CpemHsts MHHA TPEYTOILHIKA https://m.eds00.ru/88672e0c
15 Cpenusis TUHUS TPEYroJIbHUKA BH6J?HOTeKa HOK
https://m.eds00.ru/88672f38
16 Tpanenus, eé cpeaHss TUHUSL BH6J_IHOTeKa LHOK
https://m.eds00.ru/88672358
17 Tpaneuus, €€ cpeaHss TUHUSL BH6J?HOTeKa LHOK
https://m.edso00.ru/88673064
18 [TponopLUUOHaNbEHBIE OTPE3KU EH6J_IHOTeKa HOK
https://m.eds00.ru/88673794
19 [TponopIMoOHaTbHBIE OTPE3KH EH6J_IHOTeKa HOK
https://m.eds00.ru/88673794
20 LleHTp Macc B TPEYroJIbHUKE BH6J?HOTCKa HOK
https://m.edso00.ru/886738fc
Bbu6moteka [JOK
21 [onoGuere TpeyromHuiH https://m.edsogru/88673a78
22 Tpu npusHaka nogo0us TPEYTrOILHUKOB BH6J?HOTeKa HOK
https://m.edso00.ru/88673bae
23 Tpu npusHaka nogo0us TPEyroJIbHUKOB BH@HOTeKa OK
https://m.eds00.ru/88673d52
24 Tpu npusHaka nogo0ust TPEyroJbHUKOB BH@?HOTeKa OK
https://m.edsoo.ru/8867400e
25 Tpu npu3Haka o 00us TPEYTrOJILHUKOB
26 [TpuMeHeHHE TOT00HS IPU PEIICHUH
MPAKTUYECKHX 3a71a4
97 KonrtponsHast pabora no teme "[loo0HbIe bubmuoreka [JOK
TPEYTrOJIbHUKH" https://m.edsoo.ru/8867445a
28 CBoiicTBa TUIONIA/ICH TEOMETPUIECKIX but6mmorexa [IOK
¢buryp https://m.eds00.ru/886745fe
29 DopMyIIbl 114 IJIOLIAAN TPEYTOIbHUKA, bubmuoteka [JOK
napaiienorpaMma https://m.eds00.ru/88674860
30 @opMyiibl IS IUIOIIAANA TPEYTOJIBHUKA, bu6nuorexa [IOK

napajuiesiorpaMma

https://m.edso00.ru/88674a22
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31 @opMyibl 11 IUIOIIAIA TPEYTOJIbHUKA, bubmmoreka [JOK
rnapaiienorpamMmma https://m.eds00.ru/88674a22
32 @opMyIbl IS IUIOIIAANA TPEYTOJIBHUKA, bubnuoreka [JOK
napajienorpamMmma https://m.eds00.ru/88675288
33 @opMyibl U1 IUIOIIAIA TPEYTOJIbHUKA, bubmmoreka [JOK
napajienorpamMmma https://m.eds00.ru/8867542c
34 Brruncnenue miomaaei CIoKHbIX GUryp bubmorexa [IOK
https://m.edso0.ru/88674e78
. bubmuoreka [IOK
3 IInoma Guryp Ha iieruaroid Gymare https://m.edso0.ru/8867473e
36 [Tnomaam mogo0HbIX GUryp
37 [nomany mogo0HbIX GUryp
38 3amaun ¢ IPaKTHUYECKUM COJIep:KaHueM bubmorexa HOK
https://m.eds00.ru/88675558
39 3aaun ¢ MPAKTHIECKUM COJEPKAHHUEM Bubmzorexa HOK
https://m.eds00.ru/88675684
40 Pemenue 3anau ¢ moMoIip0 MeTo1a bubmmoreka IIOK
BCIIOMOTIaTeJIbHOU IIJIOIIAIN https://m.eds00.ru/88674f90
41 KonTponbnas padora no teme "Ilnomans" bubmorexa LOK
https://m.eds00.ru/8867579c
. bubnmorexa LIOK
42
Teopema Iudaropa u e& npuvenenne https://m.eds00.ru/88675918
" bubmmoreka IIOK
43
Teopema Indaropa u e& npumencrue https://m.eds00.ru/88675918
. bubnunorexa LIOK
44
Teopema Iudaropa u e& npuvenenne https://m.eds00.ru/88675abc
45 Teopema [Iudaropa u e€ npumenenue
46 Teopema [Iudaropa u e€ npumeHenue
OrnpeseneHre TPUrOHOMETPUUECKUX
47 (GyHKIUI OCTPOro yriia npsiMoyTroJbHOTO bubmuoteka [IOK

TpEyroJIbHUKA, TPUTOHOMETPUUECKHUE
COOTHOIIEHHS B IIPAMOYTOJIBHOM

https://m.edso0.ru/88675d32
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TpPEYroJbHUKE

48 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO Bubmorexa I[OK
p p A https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO
Kontponbnas padota nmo teme "Teopema bubnmnoreka HOK
51 .
[Tudaropa u HavyaIa TPUTOHOMETPUU https://m.edsoo.ru/8al407e8
57 Bnncannble v ieHTpaIbHbIE YIIIBI, YTOI bubnmoreka [JOK
MEK]1y KacaTeJIbHOW U XOPAOU https://m.edsoo.ru/8a1415b2
53 Brniucannsbie v LIEHTpaIbHBIE YTIJIbl, YTOJ bubnnorexa [JOK
MEXy KacaTeJbHOU U XOpIOH https://m.edsoo.ru/8a141940
54 Bnncannble U eHTpaIbHbIE YIIIBI, YTOI bubmmoreka [JOK
MEK]1y KacaTeJIbHOW U XOPAOU https://m.edsoo.ru/8a141b34
55 VTl MEXIYy XOPJAaMH M CEKYIIUMH
56 VYTIIbI MEXKIY XOPJIaMHU U CEKYIITUMHU
BrincanHbIe 1 OTIEICAHHBIC
57 YETHIPEXYTOJBHUKH, UX PU3HAKH U bubmoreka LOK
SIpexyT ’ P https://m.edso0.ru/8a140f86
CBOICTBa
BrircanHbIie 1 OTICaHHBIC
58 YETHIPEXYTOJNBHUKH, UX TPU3HAKH U bubmoreka LOK
SIpexyT ’ P https://m.edsoo.ru/8al416d4
CBOICTBa
BrincanHbIie 1 OTICaHHBIC
59 YETHIPEXYTOJIBHUKH, UX PU3HAKH U bubnmorexa LIOK
SIPeXyT ’ P https://m.edsoo.ru/8al416d4
CBOICTBa
[IpuMmeHeHne CBOMCTB BIMCAHHBIX U
60 OIMCAHHBIX YETHIPEXYTONBLHUKOB IIPU
pEIIeHNN TEOMETPUUYECKUX 3a/1a4
[IpumeHeHne CBOMCTB BIMCAHHBIX U
61 OIMCAHHBIX YETHIPEXYTOIBLHUKOB IIPU
pEIIeHNY TEOMETPUUYECKUX 3a/1a4
62 B3auMHOe pacnonoxeHue 1Byx bu6nuorexa [IOK

OKpPY’KHOCTEH, 001111e KacaTelIbHbIe

https://m.edsoo.ru/8a1410a8
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bu6nmoreka [IOK

63 Kacanme okpyxiHocreit L https://m.edsoo.ru/8a1410a8
6 oxpynoern, Brncanine n omicarne 1 bu6miorera LIOK
PYyK ) " https://m.edsoo0.ru/8a141c88
YeThIPEXYTOJbHUKH
65 IToBTOpEHME OCHOBHBIX IIOHATHI U METOOB 1 bubnuoreka [JOK
KypcoB 7 u 8 KiaccoB, 00001IeHne 3HaHU I https://m.edsoo.ru/8al4lddc
66 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB 1 bubmmoreka [JOK
KypcoB 7 u 8 KJ1accoB, 0000IICHHE 3HAHUN https://m.edsoo.ru/8al4lefe
bubnunoreka LIOK
67 1
Hrorosas konTpobHas pabota https://m.edso00.ru/8a142368
63 [ToBTOpEeHNE OCHOBHBIX MOHITHI U METOJOB 1 bubmmoreka [JOK
KypcoB 7 1 8 KJ1accoB, 0000IICHHE 3HAHUN https://m.edsoo.ru/8al420ac
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoanuecTBo 4acoB

Ne HMata DJIeKTPOHHbIE HH(POBLIE
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero u3ydyeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThbI
1 OrnpezenieHne TPUrOHOMETPUIECKUX 1 bubnunoreka [HOK
¢byukuii yrinos ot 0° 1o 180° https://m.edsoo.ru/8al424bc
2 dopmyIbl TpUBEICHUS 1
3 TeopeMa KOCUHYCOB 1 bubmorera [JOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
5 TeopeMa KOCUHYCOB 1 bubmorera [JOK
https://m.edsoo.ru/8al42d5e
bubmuoreka [JOK
1
6 Teopema curycos https://m.edsoo.ru/8al42e8a
7 Teopema CHHYCOB 1
8 Teopema cuHYCOB 1
9 Haxoxnenue mivH CTOpOH M BEJIMYKH YIJIOB 1 bu6mmoreka [IOK
TPEYTrOJIBHUKOB https://m.edso00.ru/8a1430b0
bu6mmoreka [IOK
10 Petuenne TpeyroLHiKos . https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
= Peruenne TpeyronpHiKos . https://m.edsoo.ru/8al42ac0
bu6mmorexa [IOK
12 Peruerne TpeyroabHHKOB . https://m.edsoo.ru/8al42ac0
bubmuorexa [JOK
1 1
3 Peruenne TpeyronLHKos https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe MpUMEHEHHUE TEOPEM CHHYCOB 1 bubnmoreka [JOK
U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHdeckoe mpUMeHEHHE TEOPEM CHHYCOB 1
1 KOCUHYCOB
16 KonTponbhas pabota no teme "Pemienue 1 1 bubnmoreka [JOK

TPEYroJIbHUKOB"

https://m.edso0.ru/8a14392a

35



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a

bu6mmoreka [IOK

17
Honsmue o mpeobpasosanun 000w https://m.edsoo.ru/8al143ab0
COOTBETCTBEHHBIC 3JIEMEHTHI TTOJOOHBIX bubmuorexa [JOK
18
¢buryp https://m.edsoo.ru/8al43de4
19 Co0TBETCTBEHHBIE 3IEMEHTHI TOJOOHBIX
duryp
Teopema o0 npou3BeCHUN OTPE3KOB XOP/,
20 TEO peMa oI pOI/IBBe I[eHI/II/I OTTp €3KOB pﬂ Eubmorexa LIOK
P P A p . https://m.edsoo.ru/8a14406e
CEKYIINX, TeOpeMa O KBaJpare KacaTeIbHOU
Teopema o mpou3BeCHUU OTPE3KOB XOP/,
21 TEO peMa om pOI/IBBe IIeHI/II/I OTTp €3KOB i bubmorexa LJOK
P P A P . https://m.edsoo.ru/8al441a4
CEKYIINX, TeOpEeMa O KBaJpaTe KacaTelIbHON
Teopema o mpou3BeCHUN OTPE3KOB XOP/,
22 TEO peMa om pOI/IBBe IIeHI/II/I OTTp €3KOB i bubmmorexa [JOK
P P A p . https://m.edsoo.ru/8al442da
CEKYIINX, TeOpEeMa O KBaJpaTe KacaTelIbHON
23 [IpuMeHeHne TeopeM B peleHnn bubnnoreka [JOK
reOMETPUYECKHUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHneHue TeopeM B peLIeHUH bubnuorexa [IOK
reOMETPUYECKHUX 3a]1a4 https://m.edsoo.ru/8al443fc
o5 IIpuMeHeHne TeopeM B pelleHUuN bubnnorexka [JOK
FEOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KontponbHas paboTa mo teme
26 "I e(r))6 a30Ba§I/Ie noxo0us. Merpuueckue 1 bubmorexa LOK
peobp 8 _ p https://m.edsoo.ru/8a1447a8
COOTHOIIICHUS B OKPY>KHOCTH
27 Omnpenenenue BeKTOpOB. DU3HUECKUI 1 bubnmoreka [JOK
T€OMETPUYECKHUM CMBICII BEKTOPOB https://m.edso00.ru/8a144960
8 CnoxxeHue ¥ BBIUUTAaHUE BEKTOPOB, bubnmoreka [JOK
YMHOEHHUE BEKTOPA HA YUCITIO https://m.edsoo.ru/8al44a8c
Ciio’)keHne U BBIYMTAaHUE BEKTOPOB, bubnuorexa [JOK
29
YMHOKE€HHE BEKTOpa HA YUCIIO https://m.edsoo.ru/8a144d52
30 CrnoxeHue ¥ BEIUUTAHUE BEKTOPOB,
YMHOKEHHE BEKTOPA HA YUCIIO
31 Pasnoxenue BEKTOpa 110 JBYM
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HCKOJUIMHCApPHBIM BEKTOpaM

32 KoopauHats! BeKTOpa BH6J_IHOTeKa HOK
https://m.edsoo.ru/8al44fbe
33 CkansipHOe MpOU3BEICHUE BEKTOPOB, €r0 bubnnoreka HOK
MPUMEHEHHUE JIJI11 HAXOXKIEHUSI JIUH U YIJI0B https://m.edsoo.ru/8a14539c
34 CkanspHoe MpoU3BeICHUE BEKTOPOB, €ET0 bubnmoreka [JOK
MIPUMEHEHHUE U HAXOXKIAEHHUS JUIUH U YIJI0B https://m.edsoo.ru/8a14550e
35 Pemenue 3a1a4 ¢ momMoIs0 BEKTOPOB BH6J,IHOTeKa LOK
https://m.edsoo.ru/8al44c3a
36 Penrenue 3a1a4 ¢ IOMOIIBLIO BEKTOPOB BH6J,IHOTeKa HOK
https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB s pelIeHUs 3a1a4
(10737001
38 Kourposnsnas pa6ora o teme "Bektopbr" 1 Eggs?ﬁr?]f(i%grou};al 45008
39 JlexkapTOBbI KOOPIMHATHI TOUEK Ha
TIJIOCKOCTH
. bubanoreka [IOK
40 YPABHCHHE IPAMOH https://m.edsogru/8a145048
41 VpaBHeHHE MPAMOii
42 VpaBHEHHE OKPYKHOCTH BH6J_IHOTCK3 IOK
https://m.edso0.ru/8al4635a
43 KoopauHaTsl TOUEK EpeceYeHUs bubnnorexka [JOK
OKPY>KHOCTH Y TIPSMOI https://m.eds00.ru/8a146620
a4 Meroa KoOpAUHAT NpPH PELICHUN
TreOMETPUUYECKUX 3aa4, MPAKTUYECKUX 3a/1a4
45 MeToa KOOpAMHAT IPU PEIICHUU
T€OMETPUUYECKHX 3a/1a4, TPAKTUYECKUX 3a]1a4
46 MeToa KOOpAMHAT IPU PEIICHUU
T€OMETPUUYECKHX 3a/1a4, TPAKTUYECKUX 3a71a4
47 KonTponbnas padota no teme "JlekapToBbl 1 bubnmoreka [JOK

KOOPJAMHATHI Ha TJIOCKOCTH"

https://m.edsoo.ru/8a146e0e
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[IpaBusbHBIE MHOTOYTOJIBHUKH, BBIYUCIICHHUE bubnmoreka [JOK
48 1
HX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuoreka [JOK
49 Hueno m. Jlmka OkpyxHOCTH 1 https://m.edso0.ru/8a1472c8
bu6mmoreka [IOK
S0 Hucno . Jluuua oxpyxHocTH . https://m.edsoo.ru/8al4714c
o1 JInvHa Iyrd OKPYKHOCTH 1
bu6mmorexa [IOK
52 Pajuannas mepa yria . https://m.edsoo.ru/8al4714c
53 [Tnommanes Kpyra, CEKTOpa, CErMeHTa 1 bubmnorexa LIOK
’ ’ https://m.edso0.ru/8a147426
54 I[Tnomans Kpyra, CEKTOpa, CErMEHTA 1 bubumorexa [IOK
’ ’ https://m.eds00.ru/8a147750
95 [Tnommanes Kpyra, CEKTOpa, CErMeHTa 1 bubmnorexa LIOK
’ ’ https://m.eds00.ru/8a147750
bu6mmoreka [JOK
1
56 HoHATHE O ABIKCHUH ILIOCKOCTH https://m.edsoo.ru/8al47c82
57 [MapaienbHbIN EPEHOC, TTOBOPOT 1 bubmiorexa HOK
’ https://m.edso00.ru/8a147f16
. bu6mmoreka [JOK
1
58 HapannenbHeti nepenoc, nosopot https://m.edso00.ru/8a147f16
59 [MapaienbHbIH IEPEHOC, TTOBOPOT 1
60 [TapasienbHbIA MEPEHOC, TIOBOPOT 1
61 [TpuMeHeHHe ABYKEHHUI TTPU PELICHUH 33124 1 bubmorexa LIOK
https://m.edso0.ru/8a1480e2
KonTponbHas padora no Temam
62 "TIpaBUIbHBIC MHOTOYTOJIbHHUKH. 1 1
OkpyXHOCTb. [[BHKEHUS TITOCKOCTH"
IT 000
63 swamni, Haiepomne reoverpiicearx 1 Bumiorexa LIOK
) p p https://m.edso0.ru/8a148524
BelMuYuH. TpeyroabHUKU
64 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1 bu6mmoreka [IOK

3HaHuil. [lapasenbHbie U

https://m.edsoo.ru/8a148650
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MEePIEeHIUKYIIIPHBIE TPSIMbIE

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS

65 3HaHUU. OKPYXHOCTb U KPYT. 1
['eomeTpuueckue nocTpoeHus. Yribl B
OKPYXKHOCTH
[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS
66 3HaHuil. Brucanuble U ONMcaHHbIe 1
OKPY>XKHOCTH MHOTOYTOJIbHHKOB
67 Hrorosast KOHTPOJIbHAs paboTa 1 1 E:fgﬁﬁf:;;ggga 148920
68 HOBTOPGHI/IG, 0000111IeH1E, CUCTeMAaTH3AIHSI 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6
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