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INOACHUTEJIBHASA 3AIINCKA

Opranuzanus npenoaaBaHus ydeOHoro mnpeamera «MaremaTHKa» Ha YPOBHSAX OCHOBHOIO
obmero obpaszoBanus B 2024/2025 y4eOHOM TOIy OCYIIECTBIISIETCSI B COOTBETCTBUU CO CIACAYIOIIMMH
HOPMAaTHUBHO-TIPABOBBIMU aKTaMHU:

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

— ®enepanpHbiii 3ak0H OT 19 gexabps 2023 r. Ne 618-d3 «O BHeCeHMM H3MEHEHUH B
®denepanbHblil 3akoH «O0 o6pa3zoBanuu B Poccuiickoit deneparumny;,

— @enepanbHbIi  rOCylapcTBEHHBIH 00pa30BaTeNbHBIA CTaHJAPT OCHOBHOTO OOIIEro
oOpaszoBanus (yTB. mpukazom MunmnpocsemnieHuss Poccuu ot 31 mas 2021 r. Ne 287) (manee — ®I'OC
000);

— ®epgepanbHas oOpa3oBaTelibHas MporpaMma OCHOBHOTO o0miero o6OpaszoBanus (yTB.
npukazoM Munnpocseuenust Poccun ot 18 mas 2023 r. Ne 370) (nasee — ®OIT OO0);

— npuka3 Munnpocsemenust Poccun ot 21 centsops 2022 r. Ne 858 «O06 yTBepkaeHun
@denepallbHOTO TMEpPEUHsS yYEOHHMKOB, JOMYIIEHHBIX K HCIOJB30BAHHUIO MPH PEAM3allud HUMEIOIINX
rOCY/IapCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTENbHBIX IMPOTrPaMM Ha4yallbHOTO OOIIEero, OCHOBHOIO
o01miero, cpeaHero oOmero o0pa3oBaHUS OPraHU3ALUSMH, OCYHIECTBISIOMIMMHU 00pa30BaTEIbHYIO
JeSITebHOCTh U YCTAHOBJICHUS TPEAEIHHOI0 CPOKA NCIIOIB30BAHUS UCKIIIOYEHHBIX YICOHUKOBY;

— npuka3 MunnpocsenieHus Poccun ot 21 mas 2024 r. Ne 347 «O BHeceHUM U3MEHEHUU B
npuka3 Munnpocsemienusi Poccuu ot 21 centsiops 2022 r. Ne 858 «O6 yrBepxaenuu ¢deaepanbHOro
nepevyHs y4eOHUKOB, JOMYIICHHBIX K MCIOJIB30BAHUIO TIPU PEATU3aIlMH UMEIOIIUX TOCYAaPCTBEHHYIO
aKKpEeIUTAIMI0 00pa30oBaTEIbHBIX IMPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEeIHETO
obmiero o0Opa3oBaHUS OpPraHHU3AIUSAMH, OCYIIECTBISIONIMMU OOpa30BaTEIbHYIO [EATEIbHOCTh U
YCTaHOBJICHHUSI IPEAECTHHOTO CPOKA UCTIOIb30BAHMS UCKITIOUEHHBIX YYCOHUKOBY»Y;

— npuka3z Munnpocsenieans Poccun ot 4 oktabps 2023 1. Ne 738 «OO yTBepKAeHUU
(benepanbHOrO MEPevHs MEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MOMYIIEHHBIX K UCIIOIB30BAHUIO
npu Peanmzanuu MMEONIUX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa3oBaTENbHBIX IMPOrpaMM
HayaJIbHOTO 0OIIEr0, OCHOBHOIO O0ILEro, CpeHero ooiiero o0pa3oBaHusm»;

— Konnenuusa pa3utus mMareMmatuueckoro obOpaszoBanusi B Poccuiickoit ®enepamnuu (yTB.
pacniopspxkennem [IpaButensctBa Poccuiickoit @eaepannu; mpotokos oT 24 nexadbps 2013 1.Ne2506-p)

['eomeTpus Kak OIMH U3 OCHOBHBIX Pa3JIENOB IIKOJIBHON MaTeMAaTUKH, UMEIOIUI CBOEH LIEIIbIO
o0ecneunTh HM3y4eHHE CBOWCTB M pa3MepoB (Uryp, MX OTHOLIEHUH M B3aMMHOE PpaCIOJIOKEHUE,
OMMpAETCs] Ha JIOTUYECKYIO, JI0Ka3aTelbHYI0 JIMHUIO. L[eHHOCTh H3yueHusi reoMeTpUHM Ha YpOBHE
OCHOBHOTO 0011ero oOpa30BaHUS 3aKIIOYaeTcs B TOM, YTO OOYYArOIIMHCSH YYHUTCS IMPOBOAUTH
JIOKa3aTENIbHBIE PACCYXKIEHHS, CTPOUTH JIOTMUECKHE YMO3AKJIIOUEHUS, JO0Ka3blBaThb HCTHHHbBIE
YTBEPKACHUSI U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKICHHSI «OT MPOTHBHOIOM,
OTJIMYATh CBOICTBA OT MPU3HAKOB, (OPMYIUPOBATh OOPATHBIE YTBEPHKIACHHUS.

Bropoii nenpro M3ydeHHs T€OMETPUM SBISETCS MCIOJIb30BAaHUE €€ KaK MHCTPYMEHTa IpH
pElIeHNN KaK MaTeMaTHUYeCKHMX, TaK U MPAKTUYECKUX 3a7ad, BCTPEYAIOIIUXCS B PEAIBbHON KHU3HU.
OOyyaromuiics 10JKE€H HAyYUThCS OMPEEIUTh T€OMETPUUECKYI0 (GUTYpPY, OMKMCATh CIIOBaMH JaHHBIN
4epTéX WIM PUCYHOK, HAWTH IUIOIIAJb 3€MEJIbHOIO YYacTKa, paccyuTaTb HEOOXOIUMYIO [UTHHY
OITOBOJIOKOHHOTO Kalelns win Tpedyemble pa3Mephl rapaka JiJIsi aBTOMOOMIISl. DTOMY COOTBETCTBYET
BTOpas, BBIUMUCIWTENbHAS JIMHMS B HM3ydyeHUM reomerpuu. llpm pemeHum 3agad MpakTH4YECKOIO
Xapakrepa OOydYaromMiics YYWUTCS CTPOMTh MaTeMaTHYEeCKHEe MOJENTU pealbHbIX >KU3HEHHBIX
CUTYaluH, IPOBOJIUThH BBIYUCIIEHUS U OLIEHUBATH a/IeKBaTHOCTh MOJYYEHHOTO pe3yibTara.



KpaitHe BaxkHO MOAYEPKUBATH CBS3M TEOMETPHH C JAPYTUMHU Y4YEOHBIMU TIPEIMETAMH,
MOTHBHUPOBATh HCIOJB30BaTh OMPEICICHUS T'eOMETPUYCCKHX (PUTYyp W MOHSATHH, NEMOHCTPUPOBATH
MIPUMEHEHUE TMOJIyYEHHBIX YMEHUH B (U3MKE U TEXHHUKE. DTH CBSI3U HamOoJjee spKO BUIHBI B TeMax
«BexTtope», «TpuronoMmerpuyeckrue cooTHoLeHUs», «Meton koopauHat» U «Teopema [Tudaropar.

Y4eOHbiii kypc «l'eomMeTpus» BKIIOUAET CICAYIONIME OCHOBHBIC pa3Jiebl COJCPIKAHUS:
«["eomerpuueckue (GUTypbl U UX CBOWCTBaY, «M3MepeHHe TeOMEeTpHUUYECKUX BEIUYMH», «JeKapTOBBI
KOOpPJUHATHI Ha IIIOCKOCTUY, «BekTopbl», «/IBmxkenus miockoctny, «IIpeobpazoBanus mogoous.

Ha m3yuenue yueOHOro kypca «I'eomerpus» orBoautcs 204 vaca: B 7 kiacce — 68 yacoB (2
yaca B HeZIeN0), B 8 kitacce — 68 "acoB (2 yaca B Hezeno), B 9 kiracce — 68 yacoB (2 yaca B HE/IEIIO).



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

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaTbhl OCBOCHHS MporpaMmbl ydeOHoro Kkypca «l'eomerpusi»
XapaKTepU3yIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBIIEHUEM MHTEpEca K MPOILIJIOMY M HACTOSLIEMY POCCUNCKON MaTEMaTHKH, LIEHHOCTHBIM
OTHOLLIEHUEM K JOCTHXKEHHMSIM POCCHUICKUX MATEMATUKOB U POCCUUCKONW MATEMaTHYE€CKOM IIKOJIBI, K
UCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

FOTOBHOCTBbIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJaHWHA U pealu3allid ero Ipas,
MPEJCTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX (YHKIHMOHHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHUH,
MpoLEAYp TPaKIAHCKOro 0OIecTBa (HApUMEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIIEHUIO
STHYECKUX MPOOJEM, CBA3AHHBIX C NMPAKTHUYECKUM NPUMEHEHUEM JOCTHKCHUN HAayKH, OCO3HAHUEM
BA)KHOCTU MOPAJIbHO-3THYECKUX IPUHLHUIIOB B I€ATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pELICHUHM NPAKTUYECKHUX 337a4 MaTeMaTUYeCKOM
HaIPaBJIEHHOCTH, OCO3HAaHMEM BA)XHOCTH MaTEMaTHYECKOro 00pa30BaHUs Ha MPOTSHKEHUU Bceel
KU3HU JJI1 YCIEUIHOW MpodecCHOHANbHON NeATENbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH,
OCO3HAaHHBIM BBIOOPOM M TOCTPOCHHEM WHAWBUIYAIBHOW TPACKTOPHHM OOpa30BaHUS W KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M OCTETHYECKOMY BOCHPHUITHIO MaTEeMaTHYEeCKHX
O00BEKTOB, 3a1ay, pPEIICHUH, pPacCyKIACHWH, YMEHHIO BHJIETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHUSA:

OpUEHTAIlel B JESATEJIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX I[pEICTaBICHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS 4YEJIOBEKa, MPUPOJIbI U  OOIIECTBA, IOHHMaHUEM
MaTeMaTHYeCKOM HayKu Kak cepbl 4YeOBEUECKON IeATeIbHOCTH, TANOB €€ Pa3BUTUS U 3HAYMMOCTHU
JUIS pa3BUTHUS LUBWIM3AIMK, OBJIAJEHUEM S3BIKOM MAaTe€MaTUKH M MaTEeMaTHYeCKON KyJIbTypou Kak
CPEACTBOM IIO3HAHWUS MHUPA, OBJIAJEHUEM MPOCTEHIIMMH HABBIKAMHU  HCCIIENOBATENbCKON
NeSITeNIbHOCTH;

6) ¢pusuyeckoe BocmuTaHHE, (POPMHPOBAHHE KYJIbTYPbI 310POBbS M IMOLHMOHAJIBHOIO
os1aromosty4ms:

TOTOBHOCTBIO TIPUMEHATH MaTEMaTHYECKUE 3HAHMS B HMHTEPECAX CBOETO 370pPOBbs, BEACHHUS
310pOBOro oOpa3a >KM3HHM (340pOBO€ NHUTAaHHWE, COATAHCUPOBAHHBIM pEXHUM 3aHATHH M OTAbIXA,
peryisipHas pu3ndeckas akTUBHOCTB), C(OOPMUPOBAHHOCTBIO HaBbIKa peduieKCUu, IPU3HAHHUEM CBOETO
IpaBa Ha OIMOKY U TAKOT'O K€ IpaBa JIPyroro 4eloBeKa;

7) 3K010THYeCKOe BOCIIUTAHHUE:

OpUEHTallell Ha MPUMEHEHHE MaTeMaTHYeCKMX 3HAaHWW JUId pelleHus 3anad B olnactu
COXPAHHOCTH OKPYXKAIOLIEHN cpenibl, INIAHUPOBAHUS IIOCTYIKOB M OLIEHKU UX BO3MOXKHBIX ITOCIIECTBU I
JUISL OKpY’KaroIllel cpefibl, OCO3HaAHHEM TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MpodsieM U myTel ux
peleHus;

8) axanTanusi K MI3MEHAOIUMCS YCJI0BUAM COLMATBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEWCTBHUSAM B YCIOBUSX HEOIPENEIEHHOCTH, IOBBIIMIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTHUECKYIO e TeIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS y IPYTUX JHOIEH,
pUOOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE 3HAHNUS, HABBIKM M KOMIIETEHIMH U3 OTbITA APYTHX;

HEO0OXOJUMOCThIO B (POPMHpPOBaHMM HOBBIX 3HAHUH, B TOM uHcie (HOPMYIHPOBATh HJEH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaX W SBJICHUAX, B TOM UHUCIIE pPaHEe HEU3BECTHBIX, OCO3HABATh
Ne(PUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAILIMIO KaK
BBI30B, TpEOYIOUIM KOHTPMEp, KOPPEKTUPOBaTh TNPUHUMAEMbIe pEIICHUs ©  JEHCTBHA,
(hopMynHpoBaTh U OLICHUBATH PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeicTBus:

[ ] BBISIBJIATE U xapaKTepnsoBaTL CYH_IGCTBCHHBIG HpI/I3HaKI/I MaTEMATHUYCCKUX O6’I>CKTOB,
MOHATUH, OTHOIICHUH MEXAy MOHATHSIMHU, (POPMYIMPOBATH OINpPENEICHUSI NMOHSATHH, yCTaHABIUBAThH
CYIIECTBEHHBIM MpU3HAK KiIacCHU(UKAIIMU, OCHOBAHHS JUIsi OOOOIICHHMS W CpaBHEHUS, KPUTCPHUH
MIPOBOIMMOTO aHAJIN3A;

o BOCIPUHUMATh, (POPMYNHpPOBaTh U MPEOOPA30OBBIBATH CYXACHUS: yTBEPIAUTEIbHbIE U
OoTpHULaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;
o BBISIBJISTh MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MMPOTUBOPEUUs B (aKTax,

JAHHBIX, HAOMIOJIEHUSX U YTBEPKACHUSX, MPEJIaraTb KPUTSPUHU JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

o JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HWHIYKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
o pa3buparh Jl0Ka3aTeIbCTBA MaTEMAaTUYECKUX  yTBEP)KICHUH (OpsMble H©  OT

MIPOTUBHOTO), MPOBOJUTH CAMOCTOSITENILHO HECIIOXKHBIE JI0Ka3aTeNbCTBA MaTeMaTH4YEeCKHX (aKTOB,
BBICTPanBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIC
paccyxIeHus;

. BBIOMpATh croco0® pemieHUs ydeOHOW 3amayn (CpaBHHBATH HECKOJIBKO BapHAHTOB
pelIeHus, BEIOUpaTh HaHOOJIee MOAXOASAIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Bba3zoBble uccienoBareibckue 1eiCTBUS:

o WCIIOJIb30BAaTh  BOMPOCHI  KAaK  HMCCICHOBATEIIbCKUN  WHCTPYMEHT  IO3HAHWUS,
dbopMynupoBaTh  BONPOCHL,  (PUKCUPYIOLIUME  MPOTUBOpPEUHE, MpPoOJIeMy, CaMOCTOSATEIbHO
YCTaHABIIMBATh WCKOMOE W JIaHHOE, (DOpMHpOBATh THUIOTE3Y, APTYMEHTHPOBATH CBOIO TO3UIIHIO,
MHEHHUE;

o MPOBOJNTH IO CAaMOCTOSITEIBHO COCTaBJICHHOMY TUIAHY HECIOXKHBIM 3KCIICPUMEHT,
HEOOJIBIIIOE  HWCCIEAOBAaHUE TI0 YCTAHOBJIICGHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa,
3aBHCHMOCTEN 0O0BEKTOB MEXIY COOOI;

. CaMOCTOATENbHO  (OPMYIUpPOBAaTh O0OOIIEHHUS W  BBIBOABI 1O  pe3yjibTaTaM
MPOBEIEHHOTO HAOJIOCHMS, MCCIEAOBAHNS, OICHUBATh JOCTOBEPHOCTH TOJTYYCHHBIX PE3yIbTaTOB,
BBIBOJIOB ¥ 00OOOIEHNUIH;

o MIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE TPOIECCA, a TAKKE BBIIBUTAThH MPEAIIOTOKCHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nndopmanmei:

o BBISIBJISITH HEJOCTaTOUYHOCTh M HM30BITOUHOCTh MH(POpPMAIUH, JAaHHBIX, HEOOXOJUMBIX
JUISL pellIeHus 3a/1auH;

o BbIOMpPATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh W WHTEPIPETHPOBATH WH(GOPMAILIMIO
pa3NUYHbIX BUAOB U (POPM IPEICTABICHHUS;

. BbIOMpaTh opMy HpeacTaBieHUs HHGOPMALMU U WUTIOCTPUPOBAThH pellaeMble 3a1a4u
CXeMaMH, AMarpaMMaMiy, HHOU rpaduKoi U X KOMOMHALIUAMU;

o OLIEHUBATh HaJI&KHOCTh MH(OPMAIMK MO KPUTEPUSAM, HPEIIOKEHHBIM yYUTENeM WIN

c(hOpMYyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

o BOCIPUHUMATH U (OPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U LEISIMHU
oO1IeHHs, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHUS 10 X0y PELIEHUS 3aJa4l, KOMMEHTHPOBATh MOJIYYEHHBIN pe3yibTar;

o B X0JIe 00CYX/IeHHUs 3aJ]aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMON TeMbl, MTPOOJIEMBI,
pemaeMoil 3amauyu, BBICKA3bIBaTh WJAEU, HAIlEJIEHHbIE HAa IOMCK pELIEHUs, CONOCTaBISATh CBOU
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CYXJCHHUSI C CYXKICHHSIMH JAPYTUX Y4YaCTHUKOB Juaiora, OOHapyXUBaTh pa3iHuue U CXOJCTBO
MO3UINH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PaXKEHHUS,

o MIPENICTaBIATh PE3YJIbTAThl PELICHUS 3a/Ja4yH, SKCIIEPUMEHTa, HCCIeI0BaHus, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (popMarT BBICTYIUICHHS C Y4€TOM 3aqad Mpe3eHTAllMd U OCOOEHHOCTEH
ayJIUTOPHH;

° IIOHUMATh 1 HUCII0Jb30BaTh IIPEUMYIICCTBA KOMaH,Z[HOI;'I n HH,I[HBI/I,Z[yaHBHOﬁ pa6OTBI Ipu
pPEIICHUA y‘IC6HBIX MaTEeMaTHYCCKHUX 3a1a4,
L4 IMpUHUMATh LECJIb COBMECTHOM ACATCIIBHOCTH, IJIAHUPOBATH OpraHHU3alio COBMECTHOM

paboThl, pacrpenenartbs BUABI pabOT, OTOBApUBAThCSA, OOCYXKIaTh MPOLECC M Pe3yiabTaT pabOTHI,
0000111aTh MHEHHUS HECKOJIbKHUX JIIOMIEH;

o y4acTBOBAaTh B IPYIIOBBIX popMax paboThl (00CYKACHUS, 0OMEH MHEHHSIMU, MO3TOBBIC
IITYPMBI M JPYTHE), BBIIOIHATh CBOKO YacTh PaOOThl M KOOPAMHHPOBATH CBOM JICUCTBHS C JAPYTMMHU
YJeHaMH KOMaH[bl, OIICHWBATh Ka4deCTBO CBOEro BKJIAAa B OOIIMI MNPOAYKT IO KPUTECPHSM,
cOpMyIHPOBAHHBIM y4aCTHHKAMHU B3aMMOJICHCTBUSL.

PeryisiTuBHBIEe YHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3amnus:

o CaMOCTOSITENTLHO COCTaBJIATh IUIAH, alNTOPUTM peIIeHUs 3agadd (WM €ro 4YacTh),
BBIOMPATh CIOCOO pemieHus] ¢ y4ETOM HMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PELICHUH ¢ YIETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

. BJaJIeTh CIOcO0aMHM CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca M pe3yibTaTa peleHus
MaTeMaTU4ECKOU 3a1a4u;
. NIPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYThH IPH PEIICHUH 3a7a4d, BHOCHUTH

KOPPEKTUBBI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWJAEGHHBIX OUIMOOK, BBISBICHHBIX
TPYIHOCTEN;

o OLICHMBATh COOTBETCTBHE PE3yJIbTaTa JESTEIbHOCTH IMOCTaBICHHOW LEIU U YCIOBUSM,
OOBSCHATH NPUYMHBI JOCTIDKEHHS WIM HEJOCTHIKCHHUS IIeTH, HAXOJUTh OMIMOKY, /1aBaTh OIICHKY
PUOOPETEHHOMY OTIBITY.

INMPEIMETHBIE PE3YJIBTATHBI

K koH1ty 00ydeHus B 7 Kjaacce 00yJaromuiics MOIyYuT CIeIyIONUe TPeIMETHbIE Pe3yIbTaThl:

PacriozHaBaTh n3ydeHHblE FreOMETPUUECKHE (PUTYPBI, OIPEENIATh UX B3aUMHOE PacloOKeHHe,
n300pakaTh T'€OMETpHUYECKHE (UTYpbI, BBIMOJHATh YEPTEXKU IO YCIOBHIO 3amaud. M3mepsaTs
JIMHEIHbIE U YITIOBbIE BEITUYMHBI. PemiaTh 3a1aun Ha BBIYMCIEHUE IJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH NPEAMETOB B pPEANbHOM >KH3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pasmMepbl 3TUX 0OBEKTOB 110 MOPSIIKY BETHUUNHBI.

Ctpouth 4epTekH K F€OMETPUYECKHUM 3a/1adaM.

[Tonb30BaThcs MpHU3HAKaMU PAaBEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BaTh NMPU3HAKU U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajiay.

[TpoBOAMTH JTOTUYECKHUE PACCYKACHUS C UCTIOIB30BAHUEM T€OMETPUUECKUX TEOPEM.

ITonp30BaThCs MPU3HAKAMU PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIUAHBI,
MPOBEIEHHON K TUIIOTEHY3€ MPSMOYTOJIbHOTO TPEYTOJbHUKA, B PEIICHUH T€OMETPUUECKUX 3a/1au.

OnpenensaTh NapasieIbHOCTh TMPSAMBIX C TOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HHUMH
cekymas. OnpeaensiTe NapajieIbHOCTh MPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OAHOMN
IIPSIMOM 10 TOYEK APYroM IpsIMOM.

Pemate 3amaun Ha KiaeT4aToi Oymare.

[IpoBOIUTH BBIYMCICHHUS W HAXOAWUTh YHUCIOBbIE W OYKBEHHBIE 3HA4YEHHUS YIJOB B
reOMETPUUYECKUX 3a7auaXx C HCIOJb30BAaHHEM CYMMBI YIJIOB TPEYrOoJbHUKOB UM MHOTI'OYTOJIbHUKOB,
CBOWCTB YIJIOB, OOpa30BaHHBIX INPHU MEPECEUEHUH JABYX MapajuleibHBIX MPSIMBIX cekylueid. Pematsb
MIPaKTUYECKHE 3a/1a4l Ha HAXO0X/ICHHE YTJIOB.



Brnaners NoHATHEM reOMETPUYECKOIO MECTa TOYEK. YMEThb ONpeNesaATh OMCCEKTPUCY yria U
CEpEIMHHBIN NEPIIEHIUKYIISAP K OTPE3KY KaK FEOMETPUUECKHE MECTa TOUEK.

@opMyIUpPOBaTh ONPENEICHUS OKPYKHOCTM M Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH,
II0JIb30BAThCA UX CBOMCTBAMH. ¥ METh IIPUMEHATH 3TH CBOWCTBA IIPU PEILICHUU 3aad.

Brnaners moHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€ LIEHTP.
[Tonp3oBatbes pakTaMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJILHUKA MEPECEKAIOTCS B OJJHON TOUKE,
U 0 TOM, YTO CEPEIUHHBIC NIEPIIEHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJHON TOUKE.

Biamers  noHsATMEM — KacaTeIbHOM K OKPYXKHOCTHM, IIOJIb30BaTbCsl  TEOPEMOH O
NEPIECHIUKYJIAPHOCTH KAacaTeNbHON U paguyca, IPOBEAEHHOTO K TOUKE KACaHUS.

ITosb30BaThCA MPOCTEUIIMMY T€OMETPUYECKUMHU HEPABEHCTBAMU, IOHUMATh UX ITPAKTUYECKHUN
CMBICIL.

ITpoBOAUTE OCHOBHBIE T€OMETPUUECKHUE IIOCTPOCHMS C TIOMOILBIO HUPKYJIS U JINHEHKH.

K koniy o0yuenus B 8 ki1acce 00yJaromuiics MoOIyduT CIeIyIONUe PEIMETHbBIE Pe3yIbTaThI:

PacniosHaBaTh OCHOBHBIE BHUIBI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTBI, I0Jb30BaTbCS UX
CBOMCTBAMH [P PELIEHUH F€OMETPUUECKUX 3aau.

[TprMeHATH CBOWCTBA TOUYKHU MEPECEUYEHUs] MEAMaH TPEYrojbHUKa (LEHTpa Macc) B pEIEHUU
3a1a4.

Brnaners noHsATHEM CpEeIHEN JIMHUU TPEYTOJIbHMKA M TpalelMH, IPUMEHATh UX CBOMCTBA IpU
peumieHun  reomerpudeckux  3axad. llomp3oBatecs  Teopemon  Pameca M TeopemMon O
IIPONOPLIMOHANIBHBIX OTPE3KAX, IPUMEHATh UX Ul PEIICHUS IPAKTUYECKUX 3a]ad.

[TpyMeHsTh pU3HAKU 10100US TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.

[Tons3oBatbest Teopemoii Iludaropa ans pemeHus: reOMETPUYECKUX M MPAKTUYECKUX 3a7ad.
Crpouth MaTeMaTHUYECKyI0 MOJIENb B MPAKTUYECKUX 3aJadaX, CaMOCTOSITENIbHO JellaTh YEepTEX U
HaXOJUTbh COOTBETCTBYIOLIUE JIIMHBI.

Brnagerp mNOHATHSAMH CHHYyca, KOCHMHYCAa M TaHI€HCa OCTpPOro yrja MpsSMOYIOJIbHOTO
TpeyrojabHuka. [101630BaThCS STUMU MOHATUIMMU VISl PELLICHUS TPAKTUYECKUX 3a]ad.

Bbraucnare (pa3in4HbIME CIIOCO0aMHM) TIIOMIAh TPEYTOJbHUKA W IUIOUIAJAM MHOTOYTOJBHBIX
¢uryp (monb3ysach, IJe HEOOXOAUMO, KaJbKylasATOpoM). [IpuUMeHsATh NOJydYeHHblE YMEHHS B
MIPaKTUYECKUX 3aja4ax.

Brnaners NOHATUAMU BIIMCAHHOTO U LIEHTPAJIIBHOTO YIVIA, HCIIOJIB30BATH TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexJIy XopJaMu (CeKyIIMMH) U YIJIe MEXAY KacaTelIbHOM M XOpAOW IMpH pELIeHUH
reOMETPUUECKUX 3a7ad.

Brnagerp mNOHSATHEM ONHMCAHHOTO 4YETHIPEXYTOJIbHUKA, HPUMEHATH CBOMCTBAa OINKMCAHHOTO
YETBIPEXYTOJIbHUKA IIPH PEIICHNUH 3a]1a4.

[TpyMeHsTh MoJlyYeHHbIE 3HaHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTH4EeCKUE MOJIENH Ui 3a1a4
pearbHOM JKU3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C NPHUMEHEHHEM MOoJ00us U
TPUTOHOMETPHH (I10JIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).

K koH1y 00ydeHus B 9 kiaacce 00ydaromuiics MoyyuT CiaeIyloNue NpeIMeTHbIe pe3ybTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOIUTh C MX IMOMOILBIO pa3iHyHbIE
3JIEMEHTHI MIPSIMOYTOJIBHOIO TPEYTOJIbHUKA («pEIIeHUe MPSIMOYTObHBIX TPEYTOJIbHUKOBY). HaxoanTte
(C MOMOIIBIO KATBKYJATOPA) AJIMHBI U YTIIbI JAJ1s1 HETAOJUYHBIX 3HAUEHUI.

[Tonp3oBatbest hopMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM TOXXKJIECTBOM IS
HaXO0XJACHUS COOTHOILIEHUHN MEXy TPUTOHOMETPUUYECKUMH BETUYUHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOKIEHUS Pa3INYHBIX 3JIEMEHTOB
TpeYrojbHUKa («peleHne TPEyroJIbHUKOBY), IPUMEHSTh UX MPU PEHICHUH F€OMETPUUECKUX 3ajau.

Bnaners moHsTHAMHM TpeoOpa3oBaHUs MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB I0J00HBIX
¢uryp. Ilomp3oBaThCsi CBOMCTBAMHM MOJOOUSI MPOM3BOJIBHBIX (QUTYpP, YMETh BBIYHUCIATH UIMHBI U
HaXOJUTh YIIIbl y MOA00HBIX (uryp. [IpuMeHsATh cBoWcTBa OJO0MS B MPAKTUYECKHUX 3a/adyax. Y MeTh
MIPUBOJIUTH PUMEPHI NOJOOHBIX (DUTYpP B OKPYKAIOIIEM MUPE.

ITonb30BaTbcs TEOpeEMamMH O IPOU3BEACHUU OTPE3KOB XOpPJ, O IPOU3BEACHUHM OTPE3KOB
CEKYIIIUX, O KBaJpaTe KacaTeJIbHOM.



[Tonb30BaThbesl BEKTOpAaMH, HOHUMATh WX F€OMETPUYECKUN M (DU3UUECKHUIA CMBICI, TPUMEHSThH
UX B PEIICHUH TEOMETPUYECKUX U (U3UYECKUX 3amad. [IpUMEHATh CKaJlsIpHOE IPOU3BEICHHE
BEKTOPOB JUTS HAXOXK/IECHHS JJIMH U YTJIOB.

[Tonp30BaTbcss METOAOM KOOPIMHAT HA IUIOCKOCTH, MPHUMEHSATh €ro B  PEIICHUH
reOMETPUYECKUX M MPAKTHYECKHX 3a/1ad.

Bnaners MOHATHAMH TNPaBHIBHOTO MHOTOYTOJBHHKA, JJIUHBI OKPYKHOCTH, JJHHBI TyT'H
OKPYXKHOCTH M PaJMaHHOM Mephl yria, yMeTh BBIYHCIATH IUIOMIA b KPYra U ero yacreil. [IpumensaTs
MOJTyYCHHbIE YMEHUS B IPAKTHUECKUX 3a/]auax.

Haxomute ocu (WM LEHTPHI) CHUMMETPUH (GUTyp, TPUMEHSATh ABMXKCHUS IIOCKOCTH B
MPOCTEHINNX CIydasx.

[TpuMeHSTh MOTy4YEeHHBIC 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEMAaTUYECKHE MOICTH Ui 33134
peaNbHONM JKM3HM W TPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHHS C MNPUMEHEHHEM MOJ00usS U
TPUTOHOMETPUYECKHUX (PYHKIUH (ITONB3YSICh, TJ€ HEOOXOUMO, KAJIbKYISTOPOM).



COJAEP)KAHUE OBYYEHUA

7 KJIACC

HavanpHble nonsatus reomerpuu. Touka, mpsmMas, OTpe30K, Jyd. Yrosu. Buasl yrios.
Beprukanbuble 1 cMexHBbIe yribl. buccekrpuca yria. JIomanas, MHOroyronsHuk. [lapaiiensHocTs
MEPIEHIUKYJIIPHOCTD MPSIMBIX.

Cummetpuunble ¢urypsl. OCHOBHBIE CBOMCTBa OCeBOM cuMMeTpuu. [IpuMepsl cuMMeTpuu B
OKPY’KarollleM MUpE.

OcHOBHBIE MOCTPOEHUS C MOMOIIBI0 UUPKYJIS M JUHEHKu. TpeyronpHuk. Beicota, Mmeauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOepeHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa W  NIpU3HAKU  PaBHOOEIPEHHOrO  TpeyrojpHUKa. [Ipu3HaKu  paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa ¥ NPU3HAKY NAapaJICIBbHBIX NpsAMbIX. CyMMa yIiioB TpeyrojabHUKa. BHemHue yrisl
TPEYTOJIbHUKA.

[TpsimoyronbHblll  TpeyroapHUK. CBOMCTBO MEIMaHbl IPSIMOYTOJIBHOIO  TPEYrOJbHUKA,
IIPOBEAEHHON K rMnoTeHy3e. [Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpsIMOyronbHbIi
TpEyroibHUK ¢ yriaom B 30°.

HepaBencTBa B reoMerpuu: HEpaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o 0oJbIleM yrie U 0oiblIeil cTopoHe TpeyronbHUKA. [leprneHIuKysp u HaKJIIOHHAS.

['eomeTpuueckoe Mecto Touek. buccekTpurca yria U cepeIuHHBIA MEPHEHAUKYISAP K OTPE3Ky
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJla U IuaMeTp, UX CBOMCTBA. B3anMHOe pacnosiokeHue OKpy>KHOCTH U
npsamoi. KacarenpHass M cekymas K OKpy:KHOCTH. OKpY)KHOCTb, BIIMCaHHas B yroj. BrnmcanHas un
OIMCaHHasl OKPYKHOCTH TPEYroJIbHUKA.

8 KUIACC

UYerpipéxyronbHuku. IlapamienorpamMM, €ro mnOpu3Hakd U CBOWCTBA. YacTHblE ciydau
napajuiesiorpaMmoB  (IpSMOYrOJIbHUK, poMO, KBaJapar), HUX IPU3HAKM U CBOMCTBA. Tpameuus,
paBHOOOKas Tpanenus, e€ cBoicTBa 1 npusHaku. [IpsMoyronbHas Tpaneuus.

Meton yaBoenuss menuanbl. LlenTpanbHas cummerpus. Teopema ®aneca u Teopema o
IIPONOPLIMOHAJIBHBIX OTPE3KaX.

Cpennue TMHUM TpeYrojbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tono6ue TpeyronbHUKOB, Kod(p¢uiueHt noaodus. I[IpusHaku momoOus TPEyroJbHUKOB.
[Ipumenenue nmo1oOUst MpH pelIeHUH TPAKTUUECKUX 3ajau.

CpoiicTBa miomageil reomerpudeckux ¢uryp. DopMmynsl Ui IUIOMAAM TPEyrojbHHKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH MoT00HBIX GUryp.

Beruucnenue miomazei TpeyroJibHIUKOB U MHOTOYT'OJIbHUKOB Ha KJleT4aTol Oymare.

Teopema [Iudaropa. Ilpumenenue Teopemsl [ludaropa npu pemieHnn NpakTUYECKUX 3a1ad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro Yyrja MpsSMOYrOJbHOIO TpeyrojbHUKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. Tpuronomerpudeckue GyHkiuu yrios B 30, 45 u 60°.

BrincanHble 1 EHTpaJIbHBIE YIJIBI, YTOJI MEKIY KacaTeJIbHOW U XOpAOH. YTIIBI MEXKIY XOpAaMH
U CeKyllMMU. BrucaHHble M ONUCaHHBIE YETHIPEXYTOJIbHUKH. B3anMHOE pacnoyiokeHue IByX
okpyxHoctell. Kacanue okpyxnocteit. O0I1mue kacaTrenbHbIe K IBYM OKPY>KHOCTSIM.

9 KUIACC

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

Pemenne TpeyronpHUKOB. Teopema KOCHHYCOB U Te€opeMa CHHYCOB. PerieHne npakTuyeckux
3a]1a4 C UCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanne moaob6usi. [logob1ne cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O NpPOM3BENEHUU OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEIEHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.



Bektop, anuHa (MOAynb) BEKTOpa, COHANpaBlI€HHBIE BEKTOPbI, MPOTHUBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaIlMU HaJl BEKTOPaMH.
Paznoxkenune BekTOpa MO JBYM HEKOJUIMHEApHbIM BekTopam. Koopaumuatsel BekTopa. CkansipHOE
IIPOU3BE/ICHNE BEKTOPOB, IPUMEHEHUE /ISl HAXO0XKJEHUS IJIUH U YIJIOB.

JlexapToBbl KOOPJIMHATHI HA IUIOCKOCTU. YPAaBHEHMS MPSMOM U OKPYKHOCTH B KOOpAUHATax,
IIepeceyeHre OKPYKHOCTEN U NpsIMbIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHUE.

[IpaBunpHBIE MHOTOYrOJbHUKH. [[nuMHA OKpyX)HOCTH. I'pagycHas W paauvaHHas Mepa yIua,
BBIYMCIICHHE JUIMH AYT OKpyxkHOocTel. [limomans kpyra, ceKTopa, CerMeHTa.

JIBuKeHMsI TIOCKOCTH U BHYTPEHHHE CUMMETPUH (GUryp (dJIeMEHTapHbIe NpEeACTaBIICHUS).
[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 (PUTYPHI, ONPeAessiTh UX B3aUMHOE
[Ipocreiimue pacoiokKeHUE, BBIMOJIHATD YEPTEXK 10 yciaoButo 3aaaud. IIpoBoanTs
reoMeTpHYECKIe MPOCTEUIINE MMOCTPOEHHUS C MOMOILBIO IUPKYJIA U JIMHEHKU. U3mMepATh
urypbl 1 ux JIMHEWHBIE U YIJIOBbIE BETMYMHBI T€OMETPUUECKUX U MTPAKTUUYECKUX Bubnuoreka
CBONCTEA. 14 00bekTOB. OnpenesfiTh «Ha I1a3» pa3Mephl peajlbHbIX 00BEKTOB, LIOK
NMPOBOIUTH TPyOyIO OLIEHKY UX pa3MepoB. Pemars 3a1aun Ha https://m.edsoo.ru/
Hsmepenue
BBIUMCJICHHE JUTHH OTPE3KOB M BeITUYHH yriioB. PemaTts 3aqaun Ha 7f415e2e
TCOMCTPUICCKIX B3aMMHOE PACIIOIOKEHUE TeoMeTpHIecKuX Guryp. IIpoBoauTh
BCJIMINH KJIACCU(UKALIMIO YTJIOB, BBIYUCIATH JIMHEWHBIE U YTIIOBHIE BEJIUYUHBI,
NMPOBOIUTH HEOOXOUMBIE T0KA3aTENbHbIE PACCYKIACHHUS.
3HAKOMUTBCS ¢ HCTOPHE Pa3BUTHS T€OMETPUHU
Pacno3HaBaTh mapsl paBHBIX TPEYrOJbHUKOB HA TOTOBBIX YepTexax (C
yKa3aHHEM NPU3HAKOB). BBIBOAUTD Ciie/CTBUs (PaBEHCTB
COOTBETCTBYIOIIMX 3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opMyJIMPOBATh ONPEJIEIICHUS: OCTPOYTOJIBHOTO, TYIIOYTOJILHOTO,
PSMOYTOJIBHOTO, PAaBHOOEPEHHOI'0, PABHOCTOPOHHETO
TPEYTOJIbHUKOB; OMCCEKTPUCHI, BEICOTHI, MEIMAHBI TPEYTOJbHUKA; BrbmroTexa
Tpeyronbnuku 22 1 CEepPEeIMHHOTO MEePIEeHIMKYIsIpa OTPe3Ka; IEPUMETPA TPEYTOJIbHHUKA. ]H[OK/ Im.ed /
®opMyJIMpOBaTh CBOMCTBA U MPU3HAKH PaBHOOEPEHHOTO 7;2)155;22 ecsoo.ll
TpeyroibHuKa. CTPOUTH YEPTEKH, PeliaTh 32Ja4M C TOMOIIbIO -
HAXO0XKJICHUS PaBHBIX TPEYrobHUKOB. [IpUMeHSAITh pU3HAKH
paBEHCTBA NMPAMOYTOJIbHBIX TPEYTOJILHUKOB B 3a/1auax. Mcnmoab30BaTh
1M (poBbIE peCypPCHI AJIsl HCCJIeJOBAHUS CBOMCTB HU3y4aeMbIX
¢buryp.3HAKOMUTHCS ¢ HCTOPHEN Pa3BUTHS TEOMETPUU
[apasuienbHbIe ®opMyIMPOBATH NOHATHE APATIICIBHBIX IPSIMBIX, HAXOAUTH bubnmoreka
MpAMBIE, CyMMa 14 1 npakTuyeckue mpuMepsl. U3yuaTh cBOICTBaA yrioB, 00pa30BaHHBIX [HOK
IIpH TIEPECEeUCHNH TTapaJUIeIIbHBIX TPSIMBbIX ceKyiell. [IpoBoauTh https://m.edsoo.ru/
YIJIoB 7f415e2e
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TPEYroJIbHUKA

OxpyKHOCTb 1

4 KpYT.
I'eomerpuueckue
MOCTPOEHUS
IToBTOpEHUE,

5 .
0000111eHIEe 3HAHUIA

OBUIEE KOJIMYECTBO

YACOB I10 [TIPOT'PAMME

14

68

JA0Ka3aTeIbCTBA [apaJLIEIbHOCTH ABYX NPSAMBIX C [IOMOILBIO YIJIOB,
00pa30BaHHBIX MIPU NEPECEUEHUN ITUX IPSIMBIX 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
MHOI'OYTI'OJIbHUKA. 3HAKOMHUTBCS € MCTOPUEH pa3BUTHs FEOMETPUU

®opMyIMPOBATh ONPeAeJeHUs. OKPYKHOCTH, XOPbl, JUaMeTpa U
KacaTelIbHOM K OKpyKHOCTU. M3y4aTh X CBOMCTBA, IPU3HAKY,
cTpouTh ueptexu. UceienoBarb, B TOM YHCIIE HCIOJIb3YS M (ppoBLIe
pecypchbl: OKPY>KHOCTb, BIIUCAHHYIO B YIOJl; LIEHTP OKPYXKHOCTH,
BIIMCAHHOW B YIOJI; PABEHCTBO OTPE3KOB KacareibHbIX. Mcnoab30BaTh
metox 'MT 111 okas3arenbcTBa TEOPEM O IIepeceueHUH OMCCEKTPHC
YTJIOB TPEYTOJIBHUKA U CEPEIUHHBIX NEPIICHINKYIIAPOB K CTOPOHAM
TpeyroyibHUKa ¢ nomoipio 'MT. OBiageBaTh NOHATHAMHA
BIIMCAHHOW M OIIMCAHHOM OKPYKHOCTEU TPEyroJIbHUKA, HAXOAUTh
LIEHTPBI OTUX OKPYKHOCTEW. PemiaTts OCHOBHBIE 3a1a4H HA
MOCTPOEHHE: YIJIa, PABHOTO JAaHHOMY; CEpEAMHHOTO NEPIEHANKYIIApa
JJaHHOT'O OTPE3Ka; MPSMOM, IPOXOAAILEH Yepe3 JaHHYIO TOYKY U
NEepIEeHIUKYIIPHON JTaHHOW MPSIMOM; OMCCEKTPUCHI JAaHHOTO yIJa;
TPEYrOJIbHUKOB IO PA3JIMYHBIM JIEMEHTaM. 3HAKOMHUTbCH € HCTOPHEH
pPa3BUTHUS T€OMETPUU

Pemathb 3a1aum Ha MOBTOPEHUE, NILTIOCTPUPYIOIINE CBSI3U MEXKIY
Pa3IMYHBIMH YacTAMU Kypca
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8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
No HaumenoBanue ILtanupyemMbie 00pa3oBaTe/ibHbIE Pe3yJIbTATHI (ud 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
YEeTBIPEXYTOJIbHUKN Pa3HbIX BUJIOB U UX 3JIEMEHTHI.
®opmMyIMpPOBATh OIpede/IeHUs:
napasuiesiorpaMma, IpsiMOyroJibHUKa, poM0a,
KBaJipaTa, Tpaneluun, paBHOOOKOH Tparenuu,
NPSAMOYTOJIbHOM Tpaneuuu. loka3biBaTh U

) HCNO.IL30BATH NPH PELIeHHH 32121 NPU3HAKY 1 Bu6uorexa LIOK
YeThIpEXyroabHUKH 12 1 CBOHCTBA: NapaJlIeorpaMma, PAMOYTOJIbHHKa, https://m.edsoo.ru/7f417e18
pomOa, KBajpata, Tparneiuu, paBHOOOKOM
Tpaneuuu, IpsIMOYroJIbHON TpareiuH.
IIpuMeHATH MeTO/ YIBOCHHS MEIHAHBI
TpeyroiapHuka. Ucnosb3oBath udpoBbie
pecypchl AJisl UCCIIEJOBaHMSI CBOMCTB U3y4aeMBbIX
dburyp.

3HAKOMMTBCS € HCTOPHE Pa3BUTHS T€OMETPUU

IIpoBoaAMTH MOCTPOEHMSI C IOMOIIBIO IUPKYJIIS U
JIMHEVKHU C UCTI0JIb30BaHue Teopembl Daneca u
TEOPEMBI O IPONOPIHOHAIBHBIX OTPE3KaX,
CTPOMTH YETBEPTHIN MPONOPLIMOHATIBHBIN OTPE30K.
IIpoBoauTHL 10KA3aTENBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA MEPECEKANOTCS B OTHOM TOUKE, U
Teopema o HAXOJHTD CBA3H C ICHTPOM MacC, HAXOAUTL Bu6morexa LIOK
IPpONOPLHHUOHATIBHBIX 15 1 OTHOLICHHUE, B KOTOPOM MEIMAHBI ACHITCI TOYKOU hitps://m.edsoo.ru/7f417¢18
OTpe3Kax, MoI00HbIE ux nepeceuenus. Haxoaurb nomooHbIe
TPEyroNbHIKH TPEYTrOJIbHUKHU Ha TOTOBBIX YEPTEXKAX C YKA3aHUEM
COOTBETCTBYIOIINX MPU3HAKOB M0100us1. PemaTh
3a/1a4M Ha MOA00HBIC TPEYTOJILHUKH C MIOMOIIBIO
CaMOCTOATEIIBHOTO MTOCTPOCHUS YEPTEKEN U
HAXO0XJICHUS MTOJ0OHBIX TPEYTOJIBHUKOB.
IIpoBoauTH 10KA3aTENBCTBA C UCIIOJIB30BAHUEM

Teopema Paneca u
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npu3HaKkoB noao0us. JlokassiBaTh Tpu NpU3HAKa
noooust TpeyroapbHUKOB. [lpuMeHsaTHL
MOJIy4YEHHBIEC 3HAHUS NP PEIICHUN
FEOMETPUUYECKHUX U MPAKTUUECKHUX 3a/1a4.
3HAKOMUTBLCA C HCTOPHUEN PA3BUTHUSI TECOMETPUU

IInomans.
Haxoxnenue
IIomageu
TPEYTOJIbHUKOB U
MHOT'OYTOJIbHBIX
¢uryp. Ilnomamu
NoJI00HBIX (Uryp

Teopema [Tudaropa u
Havaa
TPUTOHOMETPHUHU

14

10

OgJageBaTh NePBUYHBIMHU NPEACTABICHUAMHU
00 o0u1eil Teopuu miomanu (Mepsl),
(opmMy.IMpOBATH CBOWCTBA IJIOLIA U, BBISICHSTD
UX HarJSIIHBIA CMBICI. BBIBOIMTH OpMYITBI
IUIOINAAM MapajyIesIorpaMMa, TPEYTroJIbHUKA,
Tpanenuu u3 GopMyJbl IUIOMAAN TPIMOYTOJIbHUKA
(xBagpara). BeiBoauTH (hOpMYIIBI MIIOIIATN
BBIIYKJIOTO YETBIPEXYTOIbHUKA YE€PE3 AUATOHATIU U
yroa mexxay HuMmu. Haxoaurs rtomamm ¢uryp,
n300paxEHHBIX HA KJIeT4aToi Oymare,
HCNOJIb30BATh pa30ueHne GUrypsl Ha YacTU U
noctpauBanue. Pazoupars npumepsl
UCIIOJIb30BAaHUS BCIIOMOTaTeIbHOMN MO IU JUIs
pelieHus reomeTpuyeckux 3agad. Haxoaurs
IUIOINAAM MOIOOHBIX puryp. BeruucasaTs
IUIOUIA/IA PA3IMYHBIX MHOTOYTOJIBHBIX (pUryp.
PemaTts 3a1a4u Ha MJIOIAb C IPAKTUYECKUM
coJiep>KaHueM

Joxka3zpiBaTh TeopeMy [Iudaropa, ncnojb3oBarh
€€ B IPAaKTUYECKUX BBIYUCICHUIX.
®opMyJIMPOBATH OIPE/IEICHUS
TPUTOHOMETPHUUYECKUX (PYHKLUN OCTPOTro yria,
NPOBEPATH UX KOPPEKTHOCTh. BLIBOAUTH
TPUTOHOMETPUYECKHUE COOTHOLLIEHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBarb COOTHOLIEHUS MEKIY CTOPOHAMH B
MPSAMOYTOJIBHBIX TPEYTOJbHUKAX C yIJIaMu B 45° u
45°; 30° n 60°. Ucnoap3oBaTh GOPMYIIBI
IIPUBECHUSA U OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO JUIsl HAXOKJEHHSI COOTHOIIEHUN MEXTy

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

but6mmoreka [IOK
https://m.edsoo.ru/7f417e18

14



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

VYTIbl B OKpYKHOCTH.
Bnucannsie u

TPUTOHOMETPUUECKUMHU (QYHKIIUSMU PA3ITUYHBIX
ocTphIX yriioB. IIpMMeHsATH 110JIy4eHHbIE 3HAHUS U
YMEHHUSI IPU PEUICHUH NMPAKTUYECKUX 3a]1a4.
3HAKOMMTBCS € HCTOPHE pPa3BUTHS TE€OMETPUU

DopMyJIHMPOBATH OCHOBHBIEC OIIPEIECIICHUS,
CBSI3aHHBIE C YIJIaMU B Kpyre (BIMCaHHBIN yrol,
LEHTpaIbHbIi yroia). HaxoauTh BIIMCaHHBIE YIIbI,
ONMPAIOLIUECS HA OHY YTy, BBIYMCIAATH YIJIbl C

OIHCAHHbIC IIOMOILBIO TEOPEMBI O BIUCAHHBIX YIJIaX, TEOPEMBI
YETHIPEXYT'OJIbHUKH. 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 YETBIPEXYTOJIBHUKH, BHIBOAUTH I/IXUCBOI/ICTBa u
npusHaku. McnmoJib30BaTh 3TH CBOWCTBA U
MPU3HAKHU TIPH PELLIEHUU
TToBTopeHHe, . Pemars 3a1a4u Ha TOBTOPEHUE, Bu6morexa [IOK
00001IeHNe 3HAHUHT VLTIOCTPUPYIOILHE CBASHM MEHLY PasiHIHbIMA https://m.edsoo.ru/7f417e18
4acTsMH Kypca
OBIIEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME
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9 KJIACC

HauMeHOBAHME KosaunyectBo 4yacos IeKTPOHHbIE
o
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
(GyHKUUH TYIBIX U OPAMBIX YII0B. BBIBOAMTH TEOpEMY
KOCHUHYCOB M TEOPEMY CUHYCOB (C PauyCcOM OIHCaHHOM
Tpuronomerpus. OKPYXHOCTH). BbIBOAMTH (pOpMYJIbI AJISl BHIYMCJIEHUS
Teopembl kOCHHYCOB 16 1 IJI0mA/del ¢ HCIO/Ib30BAHHEM TeopeM TPUIOHOMETPHH Bubmmoreka [IOK
U cUHycOB. Pemienue (bopmyra momaau TpeyroJibHUKA Yyepes JBe CTOPOHbBI U yroi | https://m.edsoo.ru/7f41al2c
TPEYTrOIbHUKOB MCXKIAYy HUMHU, q)OpMy.Ha miomanu T-IE’:TI)IpéX}/TOJH)HI/IKa qucpes
€ro JUaroHalIu U yrojl MexJy HUMH). PemiaThb TpeyronbHUKH.
Pemath npakTHueckue 3aaun, CBOASIIUECS K HAX0XKIACHUIO
Pa3IMYHBIX JIEMEHTOB TPEYrOJbHUKA
OcBauBaTh NOHATHE [TPe0Opa30BaHUA MOAOOMS.
HccnenoBarb OTHOIIEHNE JIMHEWHBIX JIEMEHTOB QUTYp IIPU
IIpeobpasosanue npeoOpa3oBanuu noaoodus. Haxoaurs npuMeps! nogodus B
MO00Hus. OKpYXKAaroIIeH JeHCTBUTEILHOCTH. BBIBOAMTHL METpUYCCKUE Bu6mnorexa LIOK
Mertpuueckue 10 1 COOTHOILLEHUS MEXTY OTPE3KaMH XOP/[, CEKYIINX U https://m.edsoo.ru/7f41a12¢
COOTHOILEHUS B KacaTeJbHbIX C UCIOJIb30BAHUEM BIIMCAHHBIX YIJIOB U
OKPYKHOCTH oJ0OHBIX TPEYroJbHUKOB. Pemares reomerprueckue 3a1a4u
Y 33J1a4d U3 peasIbHOM JKU3HHU € UCTIOJIb30BAaHUEM MOAOOHBIX
TPEYrOJIbHUKOB
Hcnonb30BaTh BEKTOPHI KaK HalpaBJIECHHbIE OTPE3KH,
HceIe0BaTh FreOMeTpUUeCcKui (epeMelieHre) u
¢u3nueckuii (cuia) CMbICIBI BEKTOPOB. 3HATH ONpeaeIeHust
CYMMBI M pa3HOCTH BEKTOPOB, YMHOKEHUS BEKTOpa Ha YUCIIO,
HCCIIe10BATh [EOMETPUHECKHIE 1 (U3NUECKUI CMBICIBI ATUX Bu6mmotexa IJOK
Bexkropsl 12 1 onepanvii. Pemars reoMeTpudeckue 3a1auu ¢

HCII0JIb30BaHUEM BEKTOPOB. PackiiaabIBaTh BEKTOP 110 IBYM
HEKOJUTMHEapHbIM BekTopaMm. Uenosib30BaTh CKalsipHOE
IIPOU3BE/ICHUE BEKTOPOB, BBIBOANTH €0 OCHOBHBIE CBOMCTBA.
BbrunciasTs cyMMy, pa3HOCTh U CKaJIIPHOE TPOU3BE/ICHUE
BEKTOPOB B KoopauHaTax. IIpuMeHsATH cKaisipHOE

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

JexapToBbl
KOOpJMHATHI Ha
IJIOCKOCTH

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

JBroxeHus
IJIOCKOCTH

OcBauBaTh NOHSITHE NIPSIMOYTOJILHON CHCTEMbI KOOPIMHAT,
JIEKapTOBBIX KOOPJAMHAT TOUYKH. BHIBOAMTH ypaBHEHNE
MPSIMON U OKPY>KHOCTH. BbIIe/IsITh MONHBIN KBaJpaT AJis
HaXO0XIECHUS LIEHTPA U pauyca OKPYKHOCTH 110 €&
ypaBHeHHUIO. PemiaTh 3a1aumM Ha HaXOXKACHHUE TOUYEK
HepeceyeHMsl PSIMBbIX U OKPYKHOCTEN € IOMOIIIbIO METOAA
koopauHat. Mcnoab30BaTh CBOWCTBA YIIIOBOTO

K03 unreHTa MPSIMOIi IPH PeIICHUH 3aj1ad, JIs
ompezeneHus pacnonoxenus npsmoid. [l pumeHsTh
KOOpJMHATHI PU PELLIEHUH N'€OMETPUUECKUX U IPAKTUUECKUX
3aja4, Ui MOCTPOCHMSI MaTEMaTHUYECKUX MOJIeIel pealbHbIX
3aja4 («veros koopauHaT). Ilonb3oBaTbes 1715 TOCTPOEHUS
U UCCIIeZIOBaHUN UG POBBIMHU pecypcamu.

3HAKOMMTBCS € HCTOPHE pPa3BUTHS T€OMETPUU

DopMyIHPOBATH ONPEICIICHUE TPAaBUIIbHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTH UX 3eMeHThI. [loib30BaThCH
MOHATHEM JUTMHBI OKPYKHOCTH, BBEIEHHBIM C TTOMOIIIBIO
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. BbIuucasTh miomaau puryp,
BKITIOUAIOIIUX AJIEMEHTHI OKPY>KHOCTH (KpyTa).

HaxoauTsp ruiomaay B 3aa4ax peaibHON KU3HU

Pa3ouparts npumepsl, WITIOCTPUPYIOIINE TOHATHS
JIBHKEHUS. POPMYIHPOBAThH ONPEACIEHNUS NapaIEIbHOIO
MEepeHoca, MOBOPOTA U OCEBOM CUMMETPUU. BBIBOAUTH UX
CBOICTBa, HAXOAUTH HENOABIKHBIE Touku. HaxonuTs
HEHTPbI U OCH cCUMMETpHi npocteinx ¢puryp. [Ipumenstb
NapauIeIbHBIM IEPEHOC U CUMMETPHIO TIPU PELLIEHUHN
reOMETPUUECKHX 3a/1a4 (pa30oupaTh MPUMEPHI).
Hcnoab30BaTh U1 NOCTPOCHUS U HCCIIEJ0BaHUH I(POBLIE

pecypcsl

bubmnoreka IIOK
https://m.edsoo.ru/7f41al2c

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

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

7 00001IeHNE,
CUCTEMAaTU3aLMs
3HaHUHI

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68

OnepupoBarh NOHATHAMM: (UTYpa, TOUKA, IpsAMas, yrol,
MHOT'OYTOJIbHUK, paBHOOEIPEHHBIN U pAaBHOCTOPOHHUIA
TPEYrOJIbHUKH, IIPSIMOYTOJIbHBIN TPEYrOJIbHUK, MEINAHA,
OMCCEKTpHUCa U BBICOTA TPEYTOJIbHHUKA, 1aPALIEIOrPaMM,
pPOMO, IPSIMOYTOJIbHUK, KBAaJPaT, TpaNeLus; OKPYKHOCTb,
KacaTeJbHast; paBeHCTBO U No00ue Gpuryp, TpeyroJbHUKOB;
[apaJUIEIbHOCTD U NEPIIEHIUKYIIIPHOCTD IIPSIMBIX, YTOJI
MEX1y NPSMBIMH, CHMMETPHSI OTHOCUTENBHO TOUKU U
IIPSIMOM; JUIMHA, PACCTOSHUE, BEIMUMHA YIJIa, IUIOIIA/b,
nepumerp. Uenonb3oBaTh (popMyJIbl: IEpUMETPA U
IUIONIAI MHOTOYT'OJIbHUKOB, JIJTMHBI OKPY>KHOCTH M IIJIOILAAH
Kpyra, 00bEMa MPsIMOYTOJIBHOTO TTapajuIesIeIUIIe/1a.
OnepupoBarb NOHATHAMM: [IPSIMOYIOJIbHAS CUCTEMA
KOOpJIMHAT, BEKTOP; MCMOJAb30BaTh 3TU NOHATUS IS
IIPEJICTaBICHUSI JaHHBIX U PEIICHUS 3a/1a4, B TOM YHUCJIE U3
JIpYTruX y4yeOHbIX NpeaMeToB. PemiaTs 3aga4un Ha MOBTOpEHKE
OCHOBHBIX IOHSTHH, WITIOCTPALIAIO CBSI3EH MEXTY
pa3IMYHBIMU YacTsIMH Kypca. BeiOupaTs MmeTon 1uis
pelIeHns 3a1a4H.

Pemathb 3a1aum 13 NOBCETHEBHOM KU3HU
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Cnoco0bl OLeHKH TOCTHKEHUS] YYAIIMMHUCS IUIAHUPYEMbIX pPe3yJbTaTOB

CnocoObl OIEHKM JOCTIKEHHS Yy4alllUMUCA IUIAHUPYEMBIX pPe3yJIbTaTOB pa3padOTaHbl B
coorBeTcTBUM C [loyojkeHHMEM O cHcTeMe OLEHOK, (hopMax, MOpsAKe, MEPUOAUYHOCTH TEKYIIETO
KOHTPOJISI U MIPOMEXKYTOUHOM aTTeCTallud U MepeBojie oO0ydaroumxcs (MPUHATO HA MelIarorudeckoM
cosete npoTokosa Nel ot 29.08.2023, npuka3z No__ ot «29»aBrycra 2024 rona)

Jns  oleHWBaHHMS TPEAMETHBIX pE3yIbTaTOB IO ydyeOHOMY mpeamMery «Maremarukay
OIpezie/IEHbl YPOBHU JIOCTH)KEHUHN yUaIIUXCsl, COOTBETCTBYIOLIUX OTMETKAM OT «5» 110 «2».

ba3oBbIil ypoBEeHb JOCTH)KEHUNH — YPOBEHb, KOTOPBIH JIEMOHCTPUPYET OCBOCHHE Y4EOHBIX
JIEUCTBUIM C OMIOPHOM CHCTEMOM 3HAHUM B paMKax Jauarna3oHa (Kpyra) BblAeJEHHbIX 3a1a4u. OBiajieHue
0a30BbIM YPOBHEM SBIIICTCA 0OCMAMOYHbIM ISl TIPOJIOJDKEHUSI O0y4YeHUSI Ha CIENYIOIIeH CTYyNeHU
o0Opa3oBaHuMs, HO HE MO0 MPOMUIHLHOMY HaNpaBlIeHUIO. JJOCTHKEHUIO 6a30BOTO YPOBHS COOTBETCTBYET
OLIEHKa «YyJIOBJIETBOPUTEIHHOY» (MM OTMETKA «3», OTMETKA «3aUTEHO).

[TpeBbimieHre 6a30BOT0 yPOBHS CBUAETEIBCTBYET 00 YCBOSHHH OIOPHOW CHCTEMBbl 3HAHUW Ha
YPOBHE OCO3HAHHOT'O IPOU3BOJILHOTO OBJAJACHHUS Y4€OHBIMU JCHCTBUSIMH, a TakKe O Kpyrosope,
mupore (WM M30UpaTeabHOCTH) MHTEpecoB. LlemecooOpa3sHO BBIACTUTH CIEAYIOUIME JBAa YPOBHS,
MpeBBILIAIOIINE 0A30BBIA:

* IOBBILLIEHHBIN YPOBEHb JOCTHXKEHUS IUIAHUPYEMBIX PE3YJIbTATOB, OLIEHKA «XOPOIIO0» (OTMETKa«4»);
* BBICOKUI YPOBEHb JOCTHUKECHHUS INIAHUPYEMBIX PE3YJIbTaTOB, OLEHKA KOTIIMYHOY» (OTMETKAKS»).

IToBbIlIEHHBI M BBICOKMA YPOBHU JOCTH)KEHHUSI OTJIMYAKOTCA IO TMOJHOTE OCBOCHHS
IUTAHUPYEMBIX PEe3yJIbTaTOB, YPOBHIO OBNAJCHHS Y4EOHBIMH AEUCTBUAMU U CHOPMHUPOBAHHOCTHIO
WHTEPECOB K JAHHOW MPEAMETHOH 001acTH.

WuauBuayaibHbIe TPaeKTOPUH 00yUYeHHs 00yJaroluXcs, TEMOHCTPUPYIOIINX MMOBBIILICHHBINA U
BBICOKMH YpPOBHH JIOCTHIKCHHH, 1eiecooOpasHo (GOpMHpPOBAaTE € YYETOM HMHTEPECOB OTHX
oOyuaromuxcsi 1 MX IUIaHOB Ha Oyxaymiee. [Ipy Hanuumu yYCTOWYUBBIX HHTEPECOB K yueOHOMY
IIpeIMETY U OCHOBATEJIbHON MOATOTOBKHM 10 HEMY TakKHe O00ydaroliuecs MOTyT ObITh BOBJICUEHBI B
MIPOEKTHYIO ACSITeNbHOCTh MO MPEIMETy U COPUEHTUPOBAHBI HA MPOJOIDKEHHE OOYUYEHHs B CTapIIUX
KJIaccax 1Mo JIaHHOMY MpOoduIIto.

* HU3KUH YpOBEHb JIOCTHXKEHUH, OIICHKA «II0OX0» (OTMETKa «2»), HE JIOCTHXKEeHHE 0a30BOro
YpOBHSI (PUKCUPYETCSI B 3aBUCHIMOCTH OT 00BEMA M YPOBHSI OCBOEHHOTO U HEOCBOCHHOTO COJCPKAHUS
IpeaMeTa.

Kak nmnpaBuino, HHM3KMA ypOBEHb JIOCTHIKEHUN  CBUIETENILCTBYET 00  OTCYTCTBUH
cucreMaTnyeckoi 0a30BON MOATOTOBKH, O TOM, YTO OOyYaroIIMMCS HE OCBOEHO Ja)Ke U MOJOBMHBI
IUIAaHUPYEMBIX PEe3yJIbTaTOB, KOTOPHIE OCBAWBAET OOJBIIMHCTBO OOYYAIOUIUXCS, O TOM, YTO HUMEIOTCA
3HaYMTENbHbIE MpoOeNbl B 3HAHWAX, JajbHeWlnee oOydeHue 3arpyaHeHo. JlaHHas rpymma
oOyuvaroruxcst (B cpeHeM B Xojie 00yueHus cocrapisomias okono 10 %) tpebyer crneruanbHOM
JMAarHOCTHKH 3aTPyIHEHUH B 00yueHHH, TPOOETIOB B CUCTEME 3HAHUI U OKa3aHUs LieJIeHANPaBIeHHON
MTOMOIIH B IOCTHKEHUHU 0a30BOr0 YPOBHSI.

Hu3zkuil ypoBeHb OCBOEHUS IIJIAHUPYEMBIX PE3YJIbTATOB CBUIETEIBCTBYET O HAJIUMYUU TOJIBKO
OTIENbHBIX (parMEeHTapHBIX 3HAHMW 10 MpeaMeTy, JAajbHeillee oOydyeHUe MPaKTUYECKU
HEBO3MOXKHO. OOyuaromumMmcs, KOTOpble JIEMOHCTPUPYIOT HU3KHI YpOBEHb JAOCTH)XKEHHH, TpeOyercs
crieluanbHas MOMOIIb HE TOJBKO MO y4eOHOMY NpeaMeTy, HO U MO (OPMUPOBAHUIO MOTHBALUU K
oOyuYeHHUIO, pa3BUTHUIO HMHTEpeca K H3ydyaeMoOM NpeaMeTHOW o00JIacTH, NMOHMMAaHUI0 3HAYMMOCTH
nmpeaMera Ui JKU3HM U 1p. TonbKO HaJW4Me MOJOKUTEIBHON MOTHBALIMM MOXET CTaTh OCHOBOM
JUKBUJAIUN TIPOOETIOB B OOYUECHHH JIJIsl JAHHOM TPYIIITBI 00 yJIarOIruXCsl.

@opMbl KOHTPOJISI: YCTHBIA OTBET, KOHTpOJIbHAs paboTa, camocTosATeNbHas paboTa,
MaTeMaTHYeCKUI TUKTAHT, TECT (MPOBOJUTCS B paMKax ypoka 5-10 MUHYT)

HopMbl oleHOK NHMCBMEHHBIX PadoT (KOHTpoJbHass paboTa, caMocTosTelIbHas pabdoTa,
TeKyIlas MucbMeHHast paboTa)

Conepxxanne U 00BEM MaTepuasia, BKJIIOYAEMOI'O B KOHTPOJIbHBIE NMHUCBMEHHbIE PaldOoThI, a
TaK)K€ 3aJaHusl JJs TOBCEIHEBHBIX NHCbMEHHBIX VYIPAXXHEHUH, ONpeAeNnstoTcs TpeOOoBaHUSIMH,
YCTaHOBJICHHBIMH 00pa30BaTeNIbHON MPOTPaMMOii.
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[To xapakTepy 3amaHuii TUCbMEHHBIE PAOOTHI COCTOSAT: a) TOJIBKO W3 MPUMEPOB; O) TOJIBKO W3
3a/1a4; B) U3 3a/1a4 U IPUMEPOB.

OneHka MNHCbMEHHOM paloThl ompenensercs ¢ ydy€ToM TMpexzae Bcero e€ o0Imiero
MaTEeMaTHYECKOTO YPOBHS, OPUTHHAIBHOCTHU, TOCIIEAOBATEILHOCTH, JJOTHYHOCTH €€ BBIMOJIHEHHS, a
TaK)Ke yKcia ourOoK U He104E€TOB M KauecTBa 0(pOpMIICHUS PabOThI.

Ommbka, nosmopswwasicsi B OAHOW padOTe HECKOIBKO pa3, pacCMaTpHUBACTCS KaK 0O0HA
owudka. 3a opgoepagpuueckue owubdOku, AONMYIICHHbIC YYCHHUKAMH, OIICHKA He CHudcaemcs, 00
opdorpadudeckux OmMMOKaX TOBOJUTCS 0 CBEICHHUS IPEIoaaBareis pycckoro s3bika. OmHAKO
OIMOKW B HANMCAHUU MAmeMamuyecKux mepMUHOs, YK€ BCTPEYABIIMXCS IIKOJIBHHUKAM Kjacca,
JIOJKHBI YYUTBIBATHCS KaK Hedouémul B padoTe.

IIpu oneHke NUCbMEHHBIX PadoT MO MaTeMaTHKe PAa3JMYAKOT 2pyobie OwUOKU, OWUOKU U
Hedouémol. I pybvimu CIUTAIOTCS OLIMOKY, CBSI3aHHBIE C BOIIPOCAMHU, BKIIOUEHHBIMU B « Tpebosanus Kk
VPOBHIO NOO020MOBKU OKAHYUBAIOWUX HAYANLHYIO WKOLY» O00pa30BaTeNbHBIX CTAHIAPTOB, a TaKXKe
MTOKAa3bIBAIOIIUE, YTO YUCHHUK HE YCBOMJI BOMPOCHI H3YYEHHBIX HOBBIX T€M, OTHECEHHBIE CTaHIApTaMu
OCHOBHOTO 00111eT0 00pa30BaHUs K YUCITY 00s13aTEIbHBIX Ul YCBOCHUSI BCEMH YUCHUKAMH.

Tak, Hampumep, K TIpyObIM OTHOCSTCS OIIMOKM B BBIYUCICHHUSIX, CBUACTEIHCTBYIOIIHUE O
HE3HAHWH TAOJIHIBI CIOKEHUS WM TaOJMIBl YMHOXXEHHs, CBS3aHHBIE C HE3HAHHEM allTOPHTMAa
MMCBMEHHOTO CJIOKEHHSI M BBIYMTAHUS, YMHOKEHUS U JeJIEHUsI Ha OJTHO- WJIM JIBY3HAYHOE YUCIIO U T.
M., OIIMOKH, CBHICTEIBCTBYIOIINE O HE3HAHWU OCHOBHBIX (DOPMyJ, MpaBHI U SIBHOM HEYMEHUU HX
MIPUMEHSITh, 0 HE3HAHUU TPUEMOB PEILLICHUS 3a71a4, aHAIOTUYHBIX paHee H3yYCHHBIM.

Ilpumeuanue. Ecnu Tpybas ommbOKka BcTpedaeTcss B pabOTe TOJIBKO B OJHOM Cllydyae u3
HECKOJIbKUX aHAJIOTHYHBIX, TO IIPU OLIEHKE paOOThI 3Ta OMIMOKa MOXKET OBITh MPUpPABHEHA K HETPYOOIA.

[Tpumepamu HeepyObIX OwuOOK SIBIAIOTCS: OIIMOKH, CBSI3aHHBIE C HEAOCTATOYHO ITOJHBIM
YCBOGHHEM TEKYIIEero y4eOHOro marepualia, He BIOJHE TOYHO C(OpMYIMPOBAaHHBIM BOIPOC WIIH
MOSICHEHHE MTPH PEUICHUH 331a4H, HETOYHOCTH TIPY BBIITOJTHEHUN T€OMETPUUYECKIX TTOCTPOCHUH H T. II.

Heoouémamu cuuTaroTcss HepalloHaJbHBbIE 3aliCH TpPU BBIYUCICHUSAX, HEpallMOHAJIbHBIC
npuéMbl BBIYHCIICHUN, NMPEOOpa30BaHUN M DPEHICHWH 3a/ad, HeOpe)KHOE BBHINOJHEHUE YEepTeKeH U
CXeM, OTJIebHBIE MOTPEUIHOCTH B (POPMYIHpPOBKE MOSICHEHHUS WM OTBeTa K 3amade. K Hemouéram
MOJKHO OTHECTH U JPYIH€ HEAOCTATKH PabOThI, BEI3BAHHBIC HEAOCTATOUYHBIM BHUMAHHEM YyYalluXcs,
HampUMep: HEMOJIHOE COKpallleHue ApoOe Uil YICHOB OTHOLICHHS; OOpallleHue CMEIIaHHbBIX YUCEIl B
HEMPaBWIBHYIO Apo0b TPHU CIOKEHWW W BBIYMTAHUH, MPOIYCK HaWMEHOBaHWi; MPOIYCK YWCEN B
MIPOMEKYTOUHBIX 3allUCSX; MEpecTaHOBKAa LU(pP NPH 3aMUCH YHUCEN; OLIMOKH, JOIMYILIEHHbIE NpHU
MEPENUCHIBAHUH U T. TI.

OreHka MUCbMEHHON pabOThI MO BBIMOJHEHUIO BBIYMCIUTEIbHBIX 3aJJaHUN U anreOpanyecKux
npeoOpazoBaHMit

Buicokuii yposens (0TMETKa «5») cTaBUTCS 3a 0€3yKOPHM3HEHHOE BBINOJIHEHHE MHUChMEHHOM
paboThI, T. €. a) €CIM pelIeHHEe BCEX MPUMEPOB BEpHOE; 0) €Clu BCe JCUCTBUS M MPeoOpa3oBaHUs
BBINOJIHEHBI MPaBUWIIbHO, 0€3 OIMOO0K; BCE 3alMCH X0/1a PEeIIeHUs PacIlooKEHbI OCIeA0BaTEeNbHO, a
TaKXke cJellaHa MPOBepKa PEeIISHHsI B TEX CIIydasX, KOTJa 3TO TpeOyeTcs.

Tlosviuennviti yposens (0TMETKA «4») CTaBUTCS 3a pabOTy, KOTOpask BBINOJIHEHA B OCHOBHOM
MpaBWJIbHO, HO JIONyIIeHa ofHa (HerpyOasi) omroka Uiy ABa-Tpy HE0UETA.

baszoswiii yposens (0TMETKA «3%») CTaBUTCS B CIEIYIOIIUX CIIydasx:

a) ecnu B paboTe uMeeTcs oJHa rpy0as omuoka u He 6os1ee 0HOM HerpyOoi omuoOKy;

0) Mpu HAJTMYUU OAHOI rpy0oil OIMOKHN U OJTHOTO-ABYX HET0UETOB;

B) MpPU OTCYTCTBHM TIpyObIX OLIMOOK, HO MPH HAJTUYUM OT ABYX /10 UYETHIPEX (HErpyoObIX)
OIIIMOOK;

') IpU HAJIMYUU JABYX HETPYyObIX OMIMOOK U HE OoJiee TPEX HEJOUETOB;

1) IpU OTCYTCTBUM OIIMOOK, HO IPY HAJIMUUU YETHIPEX U Oosiee Hel0UETOB;

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

Huskuii yposens (0TMETKa «2») CTaBUTCS, KOT/Ia YHCIO OIIMOOK MPEBOCXOAUT HOPMY, IMpH
KOTOPOH MOXKET OBITh BBICTABIICHA TTOJIOKUTEIbHAS OIIEHKA, WJIM €CITU MPABHIILHO BHITOJIHEHO MEHEe
nono6uHbl BCE padoTHI.
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Ilpumeuanue: oTMeTKa «5» MOXKET ObITh IOCTABJICHA, HECMOTPSl HA HAJIM4YME OJHOIO- JBYX
HET04ETOB, €CIIM YUEHHUK Jall OpPUTHHAIBHOE PEeIIeHUE 3aaHNH, CBUIETENBCTBYIOIIEE O €r0 XOPOIIeM
MaTeMaTHYECKOM Pa3BUTHH.

Ounenka nucbMeHHO# padoThI N0 pelIeHNI0 TEKCTOBBIX 33124

Buicokuii ypoeenv (0TMETKa «5») CTaBUTCA B TOM ciydae, KOTJa 3a/adya pelieHa MpPaBUIIbHO:
XOJI peIIeHHs 33aJjaui BepeH, BCE NEHCTBUA U MPeoOpa30BaHUs BBIIOJHEHBI BEPHO U PAllMOHAIBHO; B
3ajjaye, pelaeMol ¢ BONPOCAMHU MJIM TOSICHEHUSIMHM K JEMCTBUSAM, JaHbl TOYHBbIE M IPaBHJIbHBIC
(bopMyIHpOBKH; B 3ajadye, pelaeMold C MOMOINBIO YpaBHEHHs, TaHbl HEOOXOIWMBIC MOSCHEHHS,
3allUCH IIPABUJIbHBI, PACIIOJIOKEHBI IIOCIEJOBATENIBHO, JAAH BEPHBIM M HCUEPIBIBAIOIIMN OTBET Ha
BOIPOCHI 33]1auM; C/I€aHa IPOBEpPKa pelIeHus (B TeX CiIydasx, Korjaa 3To Tpedyercs).

Tosvluennviti ypogens (OTMETKA «4») CTaBUTCS B TOM CiIydae, €CJIM NP MPAaBHIHLHOM XO[e
peleHys 3a/1a4n AOIYIIeHa OJJHa Herpy0Oast omnoKa UiIu J1Ba-TpU HEJA0YETa.

ba3zoswiii yposens (0TMETKA «3%») CTAaBUTCS B TOM ClIydae, €CIU X0/ PEIIeHUs MPaBUWIbHbBIN, HO:

a) JIONyIIeHa oJiHa rpyOas ommbOKka W He Oosiee OHOM HerpyOoii; 0) momyiieHa oaHa rpyoas
omuOKka 1 He Oosiee IByX HEJOUYETOB; B) JIOMYIIEHBI TPHU-UYETHIPE HETPyOble OMIMOKH MPU OTCYTCTBUU
HEJI0UETOB; T') JOIMYIIEHO HEe 0ojiee ABYX HErpyObIX OMMOOK M TPEX HENOYETOB; J) MPU OTCYTCTBUHU
OImUOO0K, HO MPU HATUYUK Oosiee TPEX HEAOUYETOB.

Huskuii yposenv (OTMETKA «2») CTaBUTCS B TOM Cllydae, KOTJa 4MCIO OHMIMOOK MPEBOCXOIUT
HOPMY, TIPH KOTOPOI MOXET OBITh BHICTABIICHA MOJIOKUTEIHHAS OIICHKA.

Ipumeuanus

1. Otmerka «5 » MOXET OBITh IOCTABJICHA, HECMOTpPSI HAa HAIWYHE ONMCKU WM HEIo4uETa,
€ClIM YYEHUK Jaj OpPUIMHAJIbHOE pEIllIeHHE, CBHJETEIbCTBYIOIIEE O €ro XOpOoLIeM MaTeMaTH4eCKOM
Pa3BUTHH.

2. TlonoxxurenbHas OoTMETKa «3» MOKET ObITh BHICTABJICHA YUEHHKY, BBIIIOJHUBIIEMY padoTy
HE MOJIHOCTBIO, €CTIM OH 0€30IMO0YHO BBITIOIHMI 00JIee MOJIOBUHBI 00BEMa Beell paboThI.

OneHka KOMOMHUPOBAaHHBIX MUCHbMEHHBIX paboT [0 MaTeMaTHKE.

[Tucemennast paboTa Mo MaTeMaTHKe, MOJUIekKAIIAsi OLICHUBAHUIO, MOYKET COCTOSITh M3 3a1a4
npuMepoB  (komMOuHHMpoBaHHas pabora). B »3ToM cinyyae mnpenojaBarenb CHadana  JaéT
MPEIBAPUTENILHYIO OIICHKY KaKJI0U 4acTH paboThl, a 3aTeM OOIIYI0, PYKOBOACTBYSICh CIIETYIOIIIM:

a) ecau o0e yacTu pabOThl OLIEHEHBI OJMHAKOBO, TO 3Ta OTMETKA JIOJKHA OBITh OOLIeH ams
BCEU pabOTHI B IEJIOM;

0) eciu OLIEHKU YacTei pasHATCA Ha OAMH 0ajul, HapUMep, JaHbl OTMETKH «5 » U «4 » UM
«» «3 » u T. 1., TO 32 paboOTy B LIEJIOM, KaK MPaBUJIO, CTABUTCS HU3IIAs U3 JIBYX, HO NPH 3TOM
YUUTBIBAETCS 3HaUCHUE KaXI0U U3 YacTeil padoThl;

B) HU3IIAs W3 JBYX JAaHHBIX OTMETOK CTaBHTCS M B TOM CIy4ae, €Clid OJHA YacTh pabOTHI
olLleHeHa 6amtoM «5 », a Ipyras — 6ayioM «3 », HO B 3TOM ciydae MpenojaBaTeib MOXKET OLIEHUTh
TaKyr padoTy B 1esoM OaimioM «4 » TpU YCIIOBHH, YTO OTMETKA «5)» IMOCTABIIEHA 32 OCHOBHYIO 9acTh
paboThI;

') €clIi OJHa U3 YacTel paboThl OLleHEeHa 0aiIoM «5 » WK «4 », a ipyrast — 0amioM «2 », To
3a BCIO paboOTy B LIEJIOM CTaBUTCS 0aul «2», HO MpenojaBareib MOXKET OLEHUTh BCIO paboTy Oaiom
«3» TIpH YCIIOBUH, YTO BBICIIAS U3 IBYX JAHHBIX OLEHOK ITOCTABJICHA 32 OCHOBHYIO YacTh PabOTHI.

Ilpumeuanue. Ocrnonoii CYUTAETCS TA YaCTh PabOTHI, KOTOpask BKIIOYACT OOIbIINI M0 00BEMY
WA HarOoJiee BXKHBIH 110 3HAUYSHUIO MaTepHall IO U3y4aeMbIM TeMaM MPOrPaMMBbI.

OneHka TeKylmux NUCbMEHHbIX padoT

[Ipu oneHke MOBCETHEBHBIX OOYJarOmUX pabOT MO MaTeMaTHKE yYHTEIh PYKOBOJCTBYETCS
yKa3aHHBIMM HOPMaMHU OIICHOK, HO YYHTBIBAET CTENEHb CAaMOCTOSATEIBHOCTU BBIMOJIHEHUS DPaldoT
YUaIIIMUCS, a TAKKE TO, HACKOJIBKO 3aKPETIEH BHOBh H3y4aeMbIl MaTepHall.

Obyuatowue THCbMEHHBIE pabombi, BHINOJIHEHHBIC YYaIlUMHUCS BIIOJIHE CAMOCTOSATENBHO C
MIPUMEHEHHEM paHee HM3YUCHHBIX H XOPOulo 3aKpenjiéHHulx 3HAHWW, OICHUBAIOTCS mak oice, KaK U
KOHmMpPOIbHble PA0OTHI.

Obyuaiowue TTHCbMEHHBIE pa®omsl, BBHITOIHEHHBIC BIIOJIHE CAMOCTOSITENIFHO, HA TOJBKO YTO
U3YYEHHBIE U He0OCMAamouyHo 3aKpeniéHHvle TIPAaBUIIa, MOTYT OLEHUBATHCS Ha OOuH Oaunl biuie, YEM
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KOHTpPOJIbHBIE PabOThI, HO OTMETKA «5 » U B ATOM CIIy4ae BBICTABISETCS TOJIBKO 32 6e3YKOPUIHEHHO
BBHITIOJTHEHHBIE PA0OTHI.

ITucomennvie pabomoi, BBHIIOTHEHHBIE B KJIACCE€ ¢ npedsapumenvHulM pazdopom WX TOA
PYKOBOJCTBOM YYMTENIs, OLEHUBAIOTCA Ha OOuH 0Oanl Hudce, 4YEM 3TO IPEAYCMOTPEHO HOpMaMH
OLICHKH KOHTPOJIBHBIX MUCbMEHHBIX paboT. Ho 6e3ykopusnenno BhIMOIHEHHAsI paboOTa U B 3TOM Cllyyae
OLIEHUBAeETCs 6amIoM «5 ».

Homawnue nucvmennvle pabomuvl OLCHUBAIOTCS TaK jKe, Kak KiaccHas pabora oOydaroiiero
Xapakrepa.

Hopmbl o0OLleHOK MaTeMaTH4eCKOro /JAMKTAHTA BBICTABIAECTCA C YYETOM YHCIA BEPHO
PEIICHHBIX 3a/laHuM:

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

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

basosvlii yposenv (0TMETKa «3»): UUCIO BEPHBIX OTBETOB- OT 50-69%.

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

HopMbI onieHoOK TecTa:

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

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

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

Husxuti yposens (0TMETKA «2»): UUCII0 BEpHBIX 0TBETOB MeHee 50%.

HopMmbl 011IeHOK YCTHOTO 0TBeTa:

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

* TIOCTIEIOBATENbHO, YETKO, CBSI3HO, OOOCHOBAaHHO U 0e301IMO0YHO U3MaraeT Yy4eOHBIi
MaTepual; JaeT OTBET B JIOTMYECKOW IOCIEIOBATEIBHOCTH C HCIIOJNB30BaHUEM TPUHSATOM
TEPMHUHOJIOTUH;

* IOKa3bIBACT MOHMMAHHWE CYIIHOCTH  PAcCMATPUBACMBIX  MOHATHH,  SBICHHHA |
3aKOHOMEPHOCTEH, TeOpUi, B3aUMOCBSI3€H; YMEET BBIJCIATD [NIABHOE, CAMOCTOSTEIILHO MOATBEPKAAThH
OTBET KOHKPETHBIMU ITpUMEpamH, (pakTamu;

* CAMOCTOATEJILHO aHANU3UpyeT U 0000IIaeT TEOPeTUYECKUH Marepuai; CBOOOTHO
YCTAHABJIMBAET MEXIPEIMETHbIE (Ha OCHOBE paHee NMPUOOPETEHHBIX 3HAHUN) U BHYTPUIIPEIMETHBIE
CBSI3H,

* YBEpPEHHO W 0€30MMO0YHO TPUMEHSET MOJYYCHHBIC 3HAHUS B PEIICHUH HOBBIX, paHEe He
BCTpEUaBIIUXCS 3a/1a4;

* pallMOHAJIFHO HCIIONB3YeT HATJISIHBIE IOCOOWsI, CIIPAaBOYHBIE MaTepuaibl, Y4YEeOHUK,
JIOTIOTHUTENBHYIO JIUTEPATypPy, NMEPBOUCTOUYHUKH;, MPUMEHSAET YHOPSIAOYEHHYIO CHCTEMY YCIOBHBIX
0003HaYeHU NPU BEJACHUH 3aIUCEH, COMPOBOXKIAIOIINX OTBET; UMEET HEOOXOJUMbIE HABBIKH pPaOOTHI
¢ mpubopamu, yepTexamu, CXeMaMH U rpapukamu, COMyTCTBYIOIIUMU OTBETY;

* IOIYCKAeT B OTBETE HEJOYETHI, KOTOPHIE JIETKO HCIIPABIISET MO TPEOOBAHUIO YUUTEIIS.

Tlosviwennsiii ypogens (OTMETKA «4») BBICTABISICTCS, €CITU yUaAIIUNACS:

* IOKa3bIBACT 3HAHWE BCEr0 M3YYEHHOr0 Y4eOHOTO MaTepuaa; 1aeT B OCHOBHOM IPAaBHIIbHBIN
OTBET; Yy4eOHBIH MaTepuand H3NaraeT B OOOCHOBAHHOW JIOTMYECKOW TMOCIIEIOBATEIFHOCTH C
MIPUBEIECHUEM KOHKPETHBIX IPUMEPOB, MPU ITOM JI0ITYCKAET OJIHY HErpyOyto OImMOKY WiIu He Ooee

* IByX HEJOYETOB B MCIOJIb30BAaHMM TEPMHHOJIOTMU Y4€OHOrO MpeaMeTa, KOTOpbIE MOKET
HCIPABUTh CAMOCTOSITENBHO; aHAIU3UPYET U 0000IIaeT TEOPETUUECKUI MaTepHall;

* COOJIIO/IaeT OCHOBHBIE TIpaBUJa KYJIbTYPbl YCTHOH peud; MPHUMEHSET YHOPSIOYCHHYIO
CHCTEMY YCJIOBHBIX 0003HAYCHUH TIPU BEICHUH 3aIHUCEH, COMTPOBOKIAIOIINX OTBET;

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

* IEMOHCTpPUPYET YCBOEHUE OCHOBHOTO CO/IEpKaHMs yueOHOT0 MaTepHala, UMeeT MpoOebl, He
MPETSITCTBYIONINE AaTbHEHIIIEMYy YCBOCHHIO YI€OHOTO MaTepHuaa;

* IPUMEHSET MOJIydYeHHBIE 3HAHUS TIPU OTBETE HA BOMPOC, aHAIHM3E MPEJI0KECHHBIX CHTYyaIlui
o oo6pasiy;

* IOITyCKaeT OIMMMOKH B MCIIOJIH30BAHUN TEPMHHOJIOTHHU YI€OHOTO TIpEIMETa;

* TIOKA3bIBAE€T HEJOCTATOYHYIO COPMUPOBAHHOCTH OTACIBHBIX 3HAHUNM U YMEHHI; BBIBOJBI U
00001IeHHS apTyMEHTHPYET c1abo0, TOMyCKaeT B HUX OIIMOKH;
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* 3aTPYyJIHACTCS MPU aHATU3€ U 0000IIeHNN yueOHOTO MaTepHaa;

* Ja€T HEMOJHBIE OTBETHl HA BOMPOCH YUWUTEN WJIM BOCIHPOU3BOIUT COJEp)KAHHE paHee
MPOYUTAHHOTO Y4EOHOI 0 TEKCTA, c1a00 CBSA3aHHOTO C 3a/IaHHBIM BOIIPOCOM;

* HCIIOJIb3YET HEYMOPSIOUYEHHYI0 CHCTEMY YCIOBHBIX O0O3HAUEHHUH IpHU BEICHUM 3alucei,
COIPOBOXAAIOIINUX OTBET.

* Husxuil ypoBeHb (OTMETKa «2») BBICTABIISETCS, €CJIN yJYaIlIUHCA:

* HE pacKpbll OCHOBHOE COJEp)KaHUE Y4YeOHOro Mmarepuayiia B Mpelelax MOCTaBICHHbBIX
BOIIPOCOB;

* HE yMEeT NPUMEHATh MMEIOIIMECs 3HaHUs K PEHICHHI0 KOHKPETHBIX BOIPOCOB U 3ajad IO
obpasiy;

* JIONyCKaeT B OTBETE OoJiee NBYX IPyObIX OMUOOK, KOTOPHIE HE MOXKET UCIPABHUTH JaXKe MPH
MTOMOUIY YYaIIuXCsl U YUUTEJIS.
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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, AknnoHepHoe
obmectBo «M3marenscTBo «lIpocBenienne»

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. 'eomeTpus: nunakTudeckue MaTepuainsl as 7 kiaacca / b.I'. 3us, B.M. Meiinep. — M.:
[Ipocsemenue, 2011.

2. 'eomeTpust: numakTH4eckrue Matepuansl 1 7 kinacca. / B.A. I'yces, A.W. Mensnuk. — M.:
IIpoceemienue, 2008.

3. I'eometpusi: AunakTHUeckue Marepuansl 1uig 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 kinaccax: MeToAHYECKUe peKoMeHaauu: kuura st yaurens / [J1.C.
Artanacsas, B.®. byry3os, FO.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 3a/IaHuH JIJIsI TEMAaTHYECKUX M UTOTOBBIX aTTECTAIUH 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 Konu4yecTBo yacos Nara 5
L KTPOHHBIE HH(POBHI
n/n Tema ypoka Bcero Konp. HpaxT.pa H3YYeHH S og[fasol:;Ten:Hl:ﬂ(:b ;):cypsm
padoThbI 00THBI
1 I[MpocTeiiie reOMETPUUECKHE 00BEKTHI 1 BH6J_IHOTeKa HOK
https://m.eds00.ru/8866b724
2 MHOTrOyroJIbHUK, JIOMaHasI 1 bubmaorexa LIOK
’ https://m.eds00.ru/8866ch6a
3 CMexxHbIe U BepTUKAIbHbIE YIJIbI 1 BHGJ,H/IOTeKa HOK
https://m.eds00.ru/8866c5c0
4 CMeXHbIE ¥ BEPTHKAJIbHbIE YIIIbI 1 BH6J_IHOTeKa OK
https://m.eds00.ru/8866c¢7be
S) CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
6 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
9 W3mepenune TMHENHBIX U YTIIOBBIX BEJINYHH, 1
BBIUHCJICHHE OTPE3KOB U YIJIOB
10 N3mepenune TMHENHHBIX U YTIOBBIX BEJIINYMH, 1 bubnuoreka [JOK
BBIYUCIIEHUE OTPE3KOB U YIJIOB https://m.edsoo.ru/8866c3ea
11 W3mepenune TMHENHBIX U YTIOBBIX BEJINYMH, 1
BBIUHCIICHHE OTPE3KOB U YIJIOB
12 N3mepenue IMHEWHBIX U YTJIOBBIX BEJIMYNH, 1
BBIUYHCIIEHHE OTPE3KOB U YIJIOB
13 [lepumerp u miomaas GUryp, COCTaBICHHBIX 1
U3 MPSMOYTOJIbHUKOB
14 [lepumerp u momaab GUryp, COCTaBICHHbBIX 1
U3 NMPSMOYTOJIbHUKOB
15 [lonsiTHE O paBHBIX TPEYrOJbHUKAX U 1 bubnmoreka [JOK

TNCPBHUYHBIC ITPCACTABJICHUA O PABHBIX

https://m.edso0.ru/8866ce80
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¢durypax

16 Tpu npu3HaKa PABEHCTBA TPEYTOIBHUKOB 1 bubmorexa LIOK
https://m.edsoo.ru/8866d1fa
17 Tpu npHu3HAaKa PaBEHCTBA TPEYTOJILHUKOB 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 TPEYTOJBLHUKOB 1
21 Tpu npu3HaKa PAaBEHCTBA TPEYTOIBHUKOB 1 bubmorexa LIOK
https://m.edsoo.ru/8866e88e
) [Tpu3Haku paBeHCTBA MPSAMOYTOIBHBIX 1
TPEYroJLHUKOB
23 [Tpu3Haku paBeHCTBA MPSMOYTOJIBHBIX 1
TPEYTrOJILHUKOB
24 CBOICTBO M€IMAHBI IPSIMOYTOIBLHOTO 1 bubnnoreka [JOK
TPEYroJIbHUKA, IPOBEAEHHOMN K THIIOTEHY3€ https://m.edsoo.ru/8866e9ec
o5 CBOWCTBO MeIMaHBI MIPSIMOYTOJIBHOTO 1
TPEYTOJIbHUKA, TPOBEJEHHON K THIIOTEHY3€
26 PaBHOOGeIpeHHBIE 1 PABHOCTOPOHHNUE 1 bubnmnorexka HOK
TPEYTrOJIbHUKHU https://m.edsoo.ru/8866d6fa
27 [Ipu3Haku u cBOICTBA paBHOOEIPEHHOTO 1 bubnnoreka [JOK
TpEeYrojbHUKa https://m.eds00.ru/8866d880
8 [Tpu3Haku u cBOHCTBa paBHOOEIPEHHOTO 1 bubnmnorexka HOK
TPEYTrOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBOICTBAa paBHOOEIPEHHOTO 1 bu6nunorexa LIOK
TpeyrojibHUKa https://m.edso00.ru/8866e26¢
30 HepaBenctBa B reoMeTpuu 1
bu6mmoreka [IOK
1 1
3 Hepasenctsa B reomerpii https://m.eds00.ru/8866e3a2
32 HepaBsencrsa B reoMeTpun 1
33 HepaBeHCTBa B reOMETpUH 1
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34

[IpsiMmoyronbHbIN TPEyroJbHUK ¢ yrioM B 30°

bu6nmoreka [IOK
https://m.edso00.ru/8866eb22

35
36

[IpsiMmOyTOIBHBIN TPEYTrOJIBHUK C yTioM B 30°

KonrponsHas pabora o Teme
"TpeyroabHUKH"

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

37
38

[TapannenbHbIe IpsIMBbIE, KX CBOMCTBA

[Iarsiit noctynar EBkinaa

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

39

40

Hakpect nexaiue, COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YIJIbI, 00pa30BaHHBIE IIPU
[IEPECEUEHUH NTAPAJUIENIbHBIX PSMBIX
CeKylIei

Hakpecr nexaine, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE IPU
NEPECCUCHUH MapAJJICTIbHBIX ITPAMBIX
CEeKyIIEH

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

41

Hakpecr nexaimme, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI, 00pa30oBaHHbIE TIPU
NEPECCUCHUH MapPAJIJICTIBbHBIX ITPAMBIX
CEeKyIICH

42

43

Hakpecr nexaiune, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE MTPU
[IEPECCUCHUH MapAIICIIbHBIX IPSIMBIX
CeKyIIei

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

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

44

[Ipu3Hak napayieabHOCTH MPSIMBIX YEPE3
PaBEHCTBO PACCTOSHUM OT TOYEK OJTHOU
IIPSIMOM 10 BTOPOU MIPSIMOM

45

[Ipu3Hak napajienbHOCTH NPSIMBIX Yepes
PaBEHCTBO PACCTOSIHUM OT TOYEK OJTHOU

27



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

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): TEJ?JJII:;II?;LII): 6110?1?\42123 TEM;Ma JIOB 1 bubmorexa LIOK
P " p &y yr https://m.edsoo.ru/8866fe6e
TPEyroJibHUKa
51 OKpy>KHOCTb, XOP/bI U TUAMETP, UX 1 bubnuoreka [JOK
CBOMCTBa https://m.edso0.ru/88670800
bubmuorexa [JOK

52 Kacarenbrast K okpyxHocTH 1 https://m.eds00.ru/88670e9%a

53 OKpY>KHOCTb, BIIUCAHHAS B YTOJI 1

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

55 IMousitue o 'MT, npruMeHeHHe B 3a1a4ax 1 https://m.edsoo.ru/8867013¢
bu6nuoreka [IOK

56 [Moustue o 'MT, npuMeHeHHe B 3aa4ax 1 https://m.eds00.ru/88670508

57 buccekTpuca u cepeIMHHBIN TIEPIIECHAUKYIISAP 1

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

TpeyroJibHuKa https://m.edso0.ru/88670a62
59 OKpy>XHOCTb, OITUCAHHAST OKOJIO 1

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

’ https://m.eds00.ru/8867103e

61 OKpYXHOCTb, BIHUCAHHAS B TPCYTOJIbHUK 1
62 I[MpocTeiiinme 3a1au Ha TOCTPOCHUE 1 buGmuorexa [JOK

https://m.eds00.ru/88671188
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bu6nmoreka [IOK

63 Hpocreliuie 3ajiaun Ha nocTpoexue 1 https://m.eds00.ru/886712d2
64 KontposbHas padota mo teme "OKpyKHOCTh 1 bubnnoreka HOK
u xpyr. ['eomerpuueckue noctpoeHus" https://m.eds00.ru/88671462
I1 eHue 1 06001IeHne 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
[ToBTOpeHME M 0000IIEHNE 3HAHUI
67 OCHOBHBIX IOHATUN U METOOB Kypca 7 1
KJjlacca
[ToBTOpeHME M 0000IIEHNE 3HAHUI
68 OCHOBHBIX IOHATUN U METOOB 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 Hata DJIeKTPOHHbIE HHPPOBbIE
Tema ypoka Konrpoabnbsie IIpakruuyeckue
n/n Bcero H3y4eHHsi 0o0pa3oBaTeSibHbIE pecypchl
padoThI padoTshI
1 [Tapannenorpamm, ero mpu3HaKky U CBOWMCTBA 1 bubmaorexa LIOK
’ https://m.edso0.ru/88671af2
2 [Tapamienorpamm, ero Mpu3HAKK U CBOWCTBA 1 bubmnorexa [IOK
’ https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, ero NpuU3HaKy U CBOWCTBA 1 bubmiorexa LIOK
’ https://m.eds00.ru/88671ca0
4
ot e gl B Bumorea 110K
pAMOYT <> POMD, XBanpat), https://m.eds00.ru/88671dea
IIPpHU3HAKN U CBOUMCTBA
S| o e Brmorera 101
PAMOYT %, DOMD, KBaZpat), https://m.eds00.ru/88671f20
MIPU3HAKU U CBOMCTBA
4
o e Brmorera 101
PAMOYT X, DOMD, KBaZpat), https://m.eds00.ru/8867209c
MPU3HAKU U CBOMCTBA
bu6nmorexa LIOK
! Tpaneuus 1 https://m.eds00.ru/88672358
8 PaBHOOOKAs ¥ IPSAMOYTOJIbHAS TPATICIIHH 1 bubmorexa IIOK
https://m.edso0.ru/8867252e
9 PaBHOGOKAS U TIPSIMOYTOJIbHASI TPATICIIA 1 bubmorexa IIOK
https://m.eds00.ru/88672858
bubnunorexa LIOK
10 Meton ynBoeHns MeMaHbl 1 https://m.edso0.ru/88672b14
but6mmorexa [IOK
11 1
HenTpankHas cHMMCTPHA https://m.eds00.ru/88672b14
12 KonrtponsHas pabora o Teme 1 1 bu6nuorexa [IOK
"UeTpIpE€XyroibHUKKN" 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 Cpemusts MHHA TPEYTOLHHKA 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 Tpanenus, eé cpeqHss TUHUSL BH6J?HOTeKa LHOK
https://m.edso00.ru/88673064
18 [TponopLUUOHaNbEHbIE OTPE3KU EH6J_IHOTeKa HOK
https://m.eds00.ru/88673794
19 [TponopIHOHaTbHBIE OTPE3KU EH6J_IHOTeKa HOK
https://m.eds00.ru/88673794
20 LleHTp Macc B TPEYTrOIbHUKE BH6J?HOTCKa HOK
https://m.edso00.ru/886738fc
bubmuoreka [IOK
21 [onobubie TpeyrombuicH https://m.edSO(])_.[ru/88673a78
22 Tpu npusHaka nogo0us TPEYTroIbHUKOB 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 mo00us TPEYTroJIbHUKOB
26 [TpuMeHeHHE TOT00HS IPU PEIICHUH
MPAKTUYECKHX 3a71a4
97 KonrtponsHas padora o teme "[lonoOHbIe bubmuoreka [JOK
TPEYTrOJIbHUKH" https://m.edsoo.ru/8867445a
28 CBoiicTBa TUIOIIA/IEH TEOMETPUIECKIX but6mmorexa [IOK
¢buryp https://m.eds00.ru/886745fe
29 @opMyIbl IS IUTOIIAIA TPEYTOJIBHUKA, bubnmoreka [JOK
rnapajuiesiorpamma https://m.eds00.ru/88674860
30 @opMyiibl I 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 @opMyIIbl IS IUIOIIAANA TPEYTOJILHUKA, bubnuoreka [JOK
napajienorpamMmma https://m.eds00.ru/88675288
33 @opMyibl 11 IUIOIIAIA TPEYTOJIbHUKA, bubmmoreka [JOK
napajienorpamMmma https://m.eds00.ru/8867542c
34 Brruncnenue miomaaei CIokHbIX GUTyp 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 ¢ MPAKTUIECKUM COJEPKAHHNEM Bubmaorexa LIOK
https://m.eds00.ru/88675684
40 Pemenue 3anau ¢ moMoIip0 MeTo1a bubmmoreka IIOK
BCIIOMOTIaTeJIbHON IIJIOIIAIN https://m.eds00.ru/88674f90
41 KonTponbhas padora no teme "Ilnomans" bubmorexa LOK
https://m.eds00.ru/8867579c
. bubnmorexa LIOK
42 Teopema Iudaropa u e& npuvenenne https://m.eds00.ru/88675918
" but6mmorexa [IOK
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
OrnpezenieHne TPUTOHOMETPUUECKUX
47 (YHKIHI OCTPOTO yIiia MPsSIMOYTOJIBHOTO bubnmoreka [JOK

TPEYroJbHUKA, TPUTOHOMETPUUECKHE
COOTHOILIEHUS B IPSIMOYTOJIbHOM

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

48 OCHOBHO€E TPUT'OHOMETPHUUIECKOE TOXKIECTBO Bubmiorexa LIOK
p p A https://m.edsoo0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO
51 KontponbHas padota nmo teme "Teopema bubnmnoreka HOK
[Mudaropa u Havyana Tpuronomerpun" https://m.edsoo.ru/8al407e8
57 Bricannble U eHTpaIbHBIE YIIIBI, YTOI bubnuorexa [JOK
MEK]1y KacaTeJIbHOW U XOPAOU https://m.edsoo.ru/8a1415b2
53 Brniucannsbie v LIEHTpaIbHBIE YTIJIbI, YTOJ bubnnorexa [JOK
MEXy KacaTeJbHOU U XOpIOH https://m.edsoo.ru/8a141940
54 Brnncannble U IeHTpaIbHbIE YTIIbI, YTOJI bubnunoreka LIOK
MEK]1y KacaTeJIbHOW U XOPAOU https://m.edsoo.ru/8a141b34
55 VTl MEXTY XOPJAaMH M CEKYIIUMH
56 VYTibl MeXAy XOpJaMu U CEKYIIIUMHU
Brnucannbie 1 onucaHHbBIE
57 YETBIPEXYTOJIBHUKHY, UX IIPU3HAKU U bubmoreika HOK
o pexyr ’ p https://m.edsoo.ru/8a140f86
CBOICTBa
Bnucannbie 1 onyMcaHHBIE
58 YETBIPEXYTOJIBHUKHN, UX IIPU3HAKU U bubmoreika HOK
o pexyr ’ p https://m.edsoo.ru/8a1416d4
CBOICTBa
Bnucannsie 1 onucaHHBIE
59 YETBIPEXYTOJIBHUKHU, UX IIPU3HAKU U bubmorexa LJOK
o pexyr ’ p https://m.edsoo.ru/8a1416d4
CBOICTBa
[IpumeHeHne CBOMCTB BIMCAHHBIX U
60 OIMCAHHBIX YETHIPEXYTONBLHUKOB TIPU
pelIeHNU T€OMETPUYECKUX 3a/1au
[IpumeHeHne CBOMCTB BIMCAHHBIX U
61 OTMCAHHBIX YETHIPEXYTOJLHUKOB TIPH
pElIeHNU T€OMETPUYECKUX 3a/1au
62 B3auMHOe pacnonoxeHue 1Byx bu6nuorexa [IOK

OKpPY’KHOCTEH, 001111e KacaTeJIbHbIe

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 MOHATHI U METOLOB 1 bubnuoreka [JOK
KypcoB 7 u 8 KiaccoB, 00001IeHne 3HaHU I https://m.edsoo.ru/8al4lddc
66 [ToBTOpEeHNE 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 [ToBTOpEHNE 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 Hara DJIeKTPOHHbIE HH(PPOBLIE
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero u3ydeHusi oOpa3zoBaTeibHbIEC peCypcChl
padoThI padoThbI
1 OrnpezenieHne TPUrOHOMETPUUECKUX 1 bubnuoreka [JOK
¢byukuii yrinos ot 0° 1o 180° https://m.edsoo.ru/8al424bc
2 DopmyJbl TpUBEICHUS 1
3 TeopeMa KOCUHYCOB 1 bubmorexa HOK
https://m.edso00.ru/8a14336¢
4 Teopema KOCUHYCOB 1
5 TeopeMa KOCUHYCOB 1 bubmorexa HOK
https://m.edsoo.ru/8al42d5e
bubmuorexa [JOK
6 Teopema curycos 1 https://m.edsoo.ru/8al42e8a
7 Teopema CHHYCOB 1
8 Teopema cuHYCOB 1
9 Haxoxnenue mivH CTOpOH M BEJIMYKH YIJIOB 1 bu6mmoreka [IOK
TPEYTOJIbBHUKOB https://m.edso00.ru/8a1430b0
bu6mmoreka [IOK
10 Petnenue TpeyrosbHikos . https://m.edsoo.ru/8al42ac0
bubmuorexa [JOK
11 1
Peruenne TpeyronLHikos https://m.edsoo.ru/8al42ac0
12 PemieHne TpeyroibHUKOB 1 bubmorera [JOK
https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
1 1
3 Petuenne TpeyronpHikos https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe MpUMEHEHHUE TEOPEM CHHYCOB 1 bubnmoreka [JOK
U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTH4eckoe MpUMEHEHNE TEOPEM CHHYCOB 1
1 KOCUHYCOB
16 KonTponbhas pabora no teme "Pemienue 1 1 bubnmoreka [JOK

TPEYroJIbHUKOB"

https://m.edso0.ru/8a14392a
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bu6mmoreka [JOK

17
Houstue o npeodpasosarnun nozodus https://m.edsoo.ru/8al143ab0
COOTBETCTBEHHBIC 3JIEMEHTHI TTOAOOHBIX bubmuorexka [JOK
18
¢buryp https://m.edsoo.ru/8al43de4
19 Co0TBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX
duryp
Teopema o0 npou3BeCHUN OTPE3KOB XOP/,
20 TEO peMa oI p01/13Be I[eHI/II/I OTTp €3KOB . buGmiorexa LIOK
p p A p . https://m.edsoo.ru/8a14406e
CEKYIINX, TeOpEeMa O KBaJpaTe KacaTeIbHOU
Teopema o mpou3BeCHUU OTPE3KOB XOP/,
21 TEO peMa om p01/13Be IIeHI/II/I OTTp €3KOB o buGmuorexa LIOK
P P A P . https://m.edsoo.ru/8al441a4
CEKYIINX, TeOpEeMa O KBaJpaTe KacaTeIbHON
Teopema o npou3BeCHUN OTPE3KOB XOP/,
22 TEO peMa om p01/13Be IIeHI/II/I OTTp €3KOB o buGmiorexa LIOK
p p A p . https://m.edsoo.ru/8al442da
CEKYIINX, TeOpeMa O KBaJpaTe KacaTeIbHON
23 [IpuMeHeHne TeopeM B peleHnn bubnuorexa [JOK
reOMETPUYECKHUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHneHue TeopeM B peLIeHUH bu6nuorexa [IOK
reOMETPUYECKHUX 3a]1a4 https://m.edsoo.ru/8al443fc
o5 IIpuMeHeHne TeopeM B pelleHUuN bubnnorexa [JOK
F€OMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
Kontponbhas paboTa mo teme
26 "I eT§6 a3013a§ne noxo0us. Merpuueckue 1 bubmmorexa LOK
peobp A o P https://m.edsoo.ru/8al447a8
COOTHOIIICHUS B OKPY>KHOCTH
27 Omnpenenenue BeKTOpOB. PUBHUECKUI 1 bubnmnoreka [JOK
T€OMETPUYECKHUM CMBICII BEKTOPOB https://m.eds00.ru/8a144960
CrnosxeHue 1 BBIYUTAHUE BEKTOPOB, bubmuorexa [IOK
28
YMHOEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
Ciio’)keHne ¥ BBIYMTAaHUE BEKTOPOB, bubnmuorexa [JOK
29
YMHOKEHHE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB,
YMHOKEHHE BEKTOPA HA YUCIIO
31 Pasnoxenue BEKTOpa 110 JBYM
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HCKOJUIMHCAPHBIM BEKTOpaM

32 KoopauHats! BeKTOpa BH6J_IHOTeKa LOK
https://m.edsoo.ru/8al44fbe
33 CkansipHoe MpOU3BEICHUE BEKTOPOB, €r0 bubnnoreka [JOK
MPUMEHEHHUE JIJI11 HAXOXKIEHUSI JIUH U YIJI0B https://m.edsoo.ru/8a14539c
34 CkanspHoe pOoU3BEICHUE BEKTOPOB, €TI0 bubnmoreka [JOK
MIPUMEHEHHUE I HAXOXKIAEHUS JUIUH U YIJI0B https://m.edsoo.ru/8a14550e
35 Pemenue 3a1a4 ¢ moMOIIbI0 BEKTOPOB BH6J_IHOTeKa LTOK
https://m.edsoo.ru/8al44c3a
36 Penrenue 3a1a4 ¢ IIOMOIIBIO BEKTOPOB BH6J,IHOTeKa HOK
https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHHE BEKTOPOB IS PEIICHUS 3a/1a9
(10737001
38 Kourposnsnas pa6ora o teme "Bektopbr" 1 Eggs?ﬁr%?:(izgrou/léal 45008
39 JlexkapTOBbI KOOPIMHATHI TOUEK Ha
TIJIOCKOCTH
. bubanoreka [IOK
40 YPABHCHHE IPAMOH https://m.edsogru/8a145048
41 VpaBHeHHE MPAMOii
42 VpaBHEHHE OKPYKHOCTH BH6J_IHOTeKa LOK
https://m.edso0.ru/8a14635a
43 KoopaunaTsl TOuEK nepecedeHus bubnnorexa [JOK
OKPY>KHOCTH U TIPSAMOM https://m.edso00.ru/8a146620
a4 Meroa KoOpAUHAT NPH PELICHUN
TeOMETPUUYECKUX 3a/a4, MPAaKTUUECKUX 3a/1a4
45 MeToa KOOpAMHAT IPU PEIICHUU
TeOMETPHUYECKUX 3a7a4, MPAKTHIECKUX 3a/1a4
46 MeToa KOOpAMHAT IPU PEIICHUU
reOMEeTPUUYECKUX 3aa4, MPAaKTUYECKUX 3a/1a4
47 KonTponbnas padbota no teme "JlekapToBbl 1 bubnmoreka [JOK

KOOPJAMHATHI Ha TJIOCKOCTH"

https://m.edsoo.ru/8a146e0e
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[IpaBusbHBIE MHOTOYTOJIBHUKH, BBIYUCIICHHUE bubmmoreka [JOK
48 1
UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuoreka [JOK
49 Hueno z. Jlnia OkpyIKHOCTH . https://m.eds00.ru/8a1472c8
bu6mmoreka [JOK
S0 Hucxno . Jlmna okpyxHocTH 1 https://m.edsoo.ru/8al14714c
o1 JInvHa Iyrd OKPY>KHOCTH 1
bubmuoreka [JOK
52 Pajannas mepa yria 1 https://m.edsoo.ru/8al4714c
53 [Tnommaas Kpyra, CEKTOpa, CErMeHTa 1 bubmnorexa LIOK
’ ’ https://m.edso00.ru/8a147426
54 I[Tnomans Kpyra, CEKTOpa, CErMEHTA 1 bubumorexa [IOK
’ ’ https://m.eds00.ru/8a147750
95 [Tnommanes Kpyra, CEKTOpa, CErMeHTa 1 bubmiorexa [IOK
’ ’ https://m.edso00.ru/8a147750
bu6mmoreka [JOK
56 loHATHE O IBIKCHUH ILIOCKOCTH 1 https://m.edsoo.ru/8al47c82
57 [MapaienbHbIN EPEHOC, TTOBOPOT 1 bubmiorexa HOK
’ https://m.edso0o.ru/8a147f16
. bu6mmoreka [JOK
1
58 Hapansienbubiii neperoc, nosopot https://m.edsoo.ru/8a147f16
59 [MapaienbHbIH EPEHOC, TTOBOPOT 1
60 [TapasensHbIA EPEHOC, TIOBOPOT 1
61 [TpuMeHeHHe ABYKEHHUI TTPU PELICHUH 33124 1 bubmmorexa [IOK
https://m.edsoo.ru/8a1480e2
KonTponbHas padboTa no temam
62 "TIpaBUIbHBIC MHOTOYTOJIbHHUKH. 1 1
OxkpyXHOCTb. [[Br>KeHUS TITOCKOCTH"
IT 600
63 i, Howeponne reoverpiuceins. 1 BuGmiorera LIOK
: p P https://m.edso00.ru/8a148524
BeJMYuH. TpeyroabHUKU
64 [ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIS 1 bubnuoreka [IOK

3HaHuil. [lapasenbHbie U

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

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL
3HaHUU. OKPYXHOCTb U KPYT.

65 1
['eomeTpuueckue nocTpoeHus. Yribl B
OKPY>KHOCTH
[ToBTOpenue, 00001IEHNE, CUCTEMATH3AIHS
66 3HaHWH. BrimcanHble U ONUCAaHHBIE 1
OKPY>KHOCTH MHOTOYTOJIbBHUKOB
67 Hrorosast KOHTPOJIbHAs paboTa 1 1 Egggﬁgg&%gﬁga 148920
68 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIUS 1
3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6
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