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MNOACHUTEJBHASA 3AIINCKA

Jlannass pabouas mnporpaMma CoCTaBieHa Ha ocHoBaHuM DenepanbHON
paboueil mporpaMMbl OCHOBHOTO oOI1ero odpazoBanusi «Maremaruka. ba3oBbiii
YPOBEHbY.

['eoMeTpusi Kak OJWMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOIINNA CBOEH 1EbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, HUX
OTHOIIEHWH M B3aMMHOE pAaCIOJIOKCHHE, ONHUpPAeTCs Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUM Ha YPOBHE OCHOBHOIO
o01miero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKJEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJIeHHs1 «OT IPOTUBHOTO», OTIMYaThb CBOWCTBA OT IIPU3HAKOB,
(bopMyIMpPOBATH OOPATHBIE YTBEPKIACHUS.

Bropoii 1nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUU KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEUAIOLUXCd B peajbHOW ku3HU. OOydaromuiicss JOKEH Hay4duThCs
OIPENETUTh FEOMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO Kabenss Wik TpeOyeMble pa3Mephl Trapaka IJjis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIMUTEIbHAS JUHUSA B W3YUYEHUU T€OMETPHUH.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIMiicss y4uTCs CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH Y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
U TIOHSATUH, IEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke M
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUIAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebubiii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC Pa3JIeibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
IF€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl KOOpAMHATHl Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miuockoctu», «lIpeodpazoBanust moaoous».

MECTO NPEIMETA B YYEBHOM IIJIAHE

Ha uzydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJient0), B 8 ki1acce — 68 yacoB (2 yaca B HeJIeN0), B 9 kitacce
— 68 yacoB (2 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
7 KJIIACC

HavanbHble mOHATHA TeoMeTpuH. Touka, npsiMasi, OTPE30K, JIyd. YToi. Buel
yrioB. BeprukanbHble M cMexHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapannenpbHOCTh U IEPIEeHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [Ipumepbt
CUMMETPHUH B OKPYXKAIOIIEM MHUpE.

OCHOBHBIE TIOCTPOECHHUS C IMOMOIIBIO LIUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricora, Menuana, OucceKTpuca, uX CBOMCTBA.

PaBHOOEApEHHBII M  pPaBHOCTOPOHHUW  TpeyroiabHUKH. HepaBeHCTBO
TPEYrOJIbHHUKA.

CpoiicTBa M TpU3HAKU paBHOOEAPEHHOTO TpeyrojbHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBOICTBA M NIPU3HAKK NapaJUIEIbHBIX MPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Baentnue yriel TpeyroyJbHUKA.

[IpssmoyrosibHBIN  TpeyroibHUK. CBONWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHOM K TUIIOTEeHY3€. [Ipr3Haku paBeHCcTBa IPAMOYTOIbHBIX
TPEYTOJIBHUKOB. [IpSAMOYTOJIBHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEYrOJIbHUKA.
IleprieHIUKYIIAp U HAKIIOHHAS.

['eomerpuueckoe MecTo TOYEK. buccekrpuca yria W CEpeOUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBA. B3amMHOe
pacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexylias K OKPYXKHOCTH.
OKpy>XHOCTb, BIIMCaHHAas B Yyroy. BrnucaHHas W onucaHHas OKPYKHOCTH

TPEYTrOJIbHUKA.
8 KIIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHbie
cllydad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBapar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tparnenus.

Meron ynBoenus menuansl. LleHTpanbnas cumMmerpus. Teopema dPaneca u
TEOpPEMa O IPOMOPLUOHAIIBHBIX OTPE3KaAX.

CpenHue TMHAM TPEyroJIbHUKA U Tparneunu. LIeHTp mace TpeyronbHuKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. I[lpusznaku mnomoOus
TpeyrojabHUKOB. [I[puMeHeHne nogo0us npu peleHnH NPaKTUYECKUX 3a/1a4.



CpoiicTBa miomaael reomerpuueckux ¢uryp. P@opmynbl A IUIOLWIAAU
TpEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeh
oA0OHBIX GUTYP.

Brruncnenne niomaaend TpeyroabHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYAaTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penreHUn
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPsIMOYTOJIbHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. [pUTOHOMETpHUECKUE (DYHKITUN
yriaoB B 30, 45 u 60°.

BrucaHHbIE U [IEHTPAJIBHBIE YIJIBI, YTOJI MEKYy KacaTeIbHOW U XOPJI0H. YTJIb
MEXIY XOpAaMH U CEKylIMMH. BrIMcaHHbIE M ONMCAaHHBIE YETHIPEXYTOJIBHUKH.
B3aumHoe pacnonokeHue AByX okpykHocte. Kacanue okpyxHocten. OOuiue
KacaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Peuienne tpeyrojibHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. Pelenue
IIPaKTUYECKUX 3a]1a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noao6us. [logoOue cCOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEICHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTE KacaTeIIbHOM.

Bektop, anuHa  (MOAyNlb)  BEKTOpa, COHANpaBJICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAMPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIE€palMyd HaJ BEKTOopaMH. Pas3noxkeHue BEKTOpa MO JBYM
HEKOJUIMHEApHbIM BeKkTopaM. KoopauHaTel BekTopa. CKaaspHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JIJIMH U YTJIOB.

JlexkapToBbI KOOPJAUHATHI HA INIOCKOCTU. Y PAaBHEHHUS NIPSMOU U OKPYKHOCTH B
KOOpJIMHATaxX, NEPECEUCHUE OKPYKHOCTEW M NpsMBIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpy)HOCTU. ['pagycHas u paguaHHast
Mepa YIJIa, BBIYMCIIEHME JJIMH AYr OKpyxHocTei. [lmomane kpyra, cekropa,
CErMEHTa.

JIBW>KEHUS TUIOCKOCTM M BHYTpPEHHUE CUMMETpuu Guryp (3jaeMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMAaTUYECKOM WIKOJbI, K HCIOJIb30BAaHUIO ITUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JEATEIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKNX OOBEKTOB, 3a/lay, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BUIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW Hayku Kak cQepbl YelIoBeueCcKOn
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUST MHpPA, OBJAJECHHUEM MPOCTEUIIMMU HABBIKAMU HCCIIEIOBATEIBCKOM
JeATEeIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHH H OTABIXa, peryasipHas ¢uzndeckas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CPe/ibl, TIIAHUPOBAHMSI IOCTYITKOB M OIEHKH
HX BO3MOXXHBIX MOCIIEJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHbIE y4eOHbIe 1eiiCTBUSA

ba3zoBble jornyeckue AecTBUS:

e BBIABITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpPMYIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Uil OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpPEUMs] B (pakTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKIACHMSIX,
npeiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUU (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBaTh AaPryMEHTALMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOHMpaTh CMOCOO pemieHuss y4eOHOM 3amayn (CpaBHUBATH HECKOJIBKO
BAapUAHTOB pElICHUs, BbIOMpATh Haubojee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

UCITI0JIb30BaTh BONPOCHI KaK HCCIEAOBATENIbCKUNA MHCTPYMEHT MO3HAHUA,
dopMynupoBaTh BOMNPOCHl, (QUKCUPYIOLIUME MPOTHBOpEUHE, MpodIeMy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OpMHpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBbHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIENOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOTr0 00BbEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;
CaMOCTOSITENIbHO (HOPMYIHPOBaTh 00OOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHMS, HCCIEIOBAHUSA, OLEHUBAThb JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOJKHOE pa3BUTHE MPOLECCA, a TaKKE BBIIBUIaTh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BbIOMpaTh GOpMY TpEACTaBICHUS HHPOPMAUU UM HWIUTFOCTPUPOBATH
peuiaemMple 3aJayd  CXe€MaMH, [darpaMmaMu, HWHOM TrpapuKod H HUX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS IO XOJAY pEILICHHUS
3a/1a4ui, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B XOJIe 0OCYKJIEHUSI 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKaeMON TEMBI,
poOJIeMBbI, peIIaeMoi 3aaud, BRICKA3bIBaTh UJCH, HAIICIICHHBIE HA TTOWCK
pEIICHMS, COTIOCTABIIATH CBOM CY>KJICHHUSI C CY>KICHHUSIMU IPYTUX YYACTHUKOB
nuanora, oOHapy»uBaTh Pa3jM4yve U CXOJICTBO MO3UIUH, B KOPPEKTHOU
dbopme GpopMyIIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MIPEICTABIIATh PE3YIbTaThl PEIICHUS 3aa91, YKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTa, CAMOCTOSITEIHHO BRIOMPATh (POpMAT BBHICTYIUICHHS C YIETOM 3a/1a4
MIPE3EHTAIUNA U OCOOEHHOCTEH ayUTOPHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW Y MHIUBUIyaIbHON
paboThI IPU PEIICHUH YYCOHBIX MATEMAaTUUECKUX 3a]1aY;

MPUHUMATh 11€7h COBMECTHOM JESITCIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboOThl, pacnpenensitb BHUIBI paldOT, JAOrOBapUBATHCS,
00CYXXJ1aTh MPOIECC U pe3yibTaT pabOThl, 0000IATh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M IPYTHE), BBITIOJHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBATH CBOM JICUCTBHS C JPYTMMHU WICHAMH KOMAaH/IBI,
OIICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOIIUNA MPOAYKT IO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aiauu (WU ero
4acTh), BBIOMpATh CIOCOO pPEIICHUS ¢ YYETOM HMEIOUIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U PE3yJIbTaTa
pELIECHNs] MaTEMaTUIECKOM 3a/1a4u;

IPEABUAETH TPYAHOCTH, KOTOPBHIE MOI'YyT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTU IIOCTABICHHOM LIEJIA U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiicsi MOJIYYUT CIIECAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacrio3naBaTh UW3y4YeHHBIE TE€OMETpUYECKHE (DUTYpbl, OMNPENEsaTh UX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaTb TIEOMETpUYECKHE (UTYpBI, BBINOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh IMHENHBIE U YIJIOBBIE BEIMYUHEBI. Pemars
3a71a4M HA BBIYKMCIIEHUE UIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath TpyOyr0 OIIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH TIPEIMETOB B
pea’bHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3TUX
O0OBEKTOB IO MOPSJIKY BETUUHHBI.

CTpouTh YyepTeKU K TEOMETPUUECKUM 3a/1auaM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTrOJIBHHUKOB, HCIOJIb30BATh
MIPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOIHLHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOANUTE JTOTHUYECKUE PACCYXKICHUS C HUCIOJIb30BAHUEM I'E€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEJMAHBI, MPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELLIECHUY I'€OMETPUUECKUX 3a/1a4.

Onpenensts napawieIbHOCTh MPSAMBIX C IIOMOIIBIO YTIIOB, KOTOPBhIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapaieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3aauun Ha KiieTyaToi Oymare.

[TpoBOIUTH BRIUMCIECHUS U HAXOUTh YHUCIIOBBIC M OYKBEHHBIE 3HAUCHUSI yTIIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpU TNEPECEYECHUU JBYX
MapaJJICTbHBIX MPSAMBIX CEKYIIEeH. Pelars mpakTuuecKkrue 3a1adyd Ha HAaXOXKICHUE
YIJIOB.

Brnagere MOHATMEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACHATH
OMCCEeKTPUCY yIJia U CEPEIUHHBIN MEPIEHIUKYIISP K OTPE3KY KaK reOMETPUUECKHE
MECTa TOYEK.

@opMynMpOBaTh OMPEAECICHUS OKPYKHOCTH WM Kpyra, XOpAbl U JIHAMETpa
OKPYXKHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
pELIECHUY 3a1a4.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonbp3oBarhecsi pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA TIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEpPEIAUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BATHCSA TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTeJIbHON U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonp30BaThCA NPOCTEUIIMMHU FEOMETPUUECKUMHU HEPABEHCTBAMM, TOHUMATD
UX IPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C IOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUIbl UYETHIPEXYTOJIBHUKOB, HWX DJIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PEUIEHUH T€OMETPUUECKUX 3a1au.

[IpuMeHATh CBOMCTBA TOYKHM IMEPECEUCHHS] MEIUaH TPEeyrojibHUKa (LIEHTpa
Macc) B PEILICHNH 3a/1ay.

Biianets moHsATHEM CpeaHEN JIMHUY TPEYTOJIbHUKA U TPANEUHU, IPUMEHSATH UX
CBOMCTBA MPU PELIEHNU reoMeTpuueckux 3anad. [lons3zoBarbcsa Teopemont daneca
U TEOPEMOMl O MNPONOPLUOHAIBHBIX OTpPE3KaxX, MPUMEHATh MX Uil PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIIEHUH I€OMETPUIECKUX
3a1ay.

[Tonb3oBatbess Teopemoit [ludaropa nans pelieHuss TEOMETPUUYECKUX U
paKkTUYECKUX 3aaa4. CTpOUTh MaTEMAaTUYECKYIO MOJIETb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATENILHO JI€NIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUTHHBI.

Brmagets DOHATMAMM CcHUHyCa, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyTroiabHUKA. 110J1630BaThCA 3TUMM NOHATUSAMU JUIS PELIEHUS
MPaKTUYECKUX 3a]1a4.

Breruucnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TUIOIIAAN
MHOTOYTOJBHBIX  (GUryp (MOAb3ysCh, TIO€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeEHSATh MOyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrnageTts NOHATHSAMM BIHCAaHHOIO W LEHTPAJIBHOIO YIJIA, HMCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yriax, YIiaxX MEXAy XOpJaMU (CEeKYIIHMMH) U yIiie MEXIY
KacaTeJIbHOM U XOPJAOU NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BraneTe MoHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA ITPU PEILIEHUH 3a]1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJIeNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TPUMEHEHUEM TMOA00OUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

K xoniy oOyuenus B 9 kiacce oOOyYarONIMICS TOJYYHT CICTYIOIIHE
NPEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOJIUTh C UX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JIUHBI
Y YIJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonp30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJECTBOM JIJI1 HAXOXJICHHSA COOTHOIICHUH MEXAY TPUTOHOMETPHUECKUMU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOKJICHUS Pa3IMYHbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PEUIEHHE TPEYroJbHUKOBY»), NPUMEHATh HUX IpHU
peIlIeHNU TeOMETPUIECKUX 3a/1a4.

Brnanets mousTusiMu npeobpa3oBaHus MOA00HS, COOTBETCTBEHHBIX JIEMEHTOB
noo0HbIX ¢uryp. [lonbp3oBaThest cBOMCTBaMU MOA00MST TMPOU3BOJIBHBIX (QUTYP,
YMEThb BBIYUCIIATH JUIMHBI M HAaXOAWUTh YIJbl y NOM0OHBIX ¢(uryp. Ilpumensars
CBOMCTBa mOAO0OMS B MPAKTUYECKUX 3a7adax. YMETb MPUBOJIUTH IPUMEPHI
NOJ00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tonmp30BaThCs TEOpEMaMU O MMPOU3BEACHUN OTPE3KOB XOP/, O MPOU3BEACHUN
OTPE3KOB CEKYIIHX, O KBaJ[paTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHUMAaTh MX T'€OMETPUUECKUN U (pU3HUECKU
CMBICJ, TNPUMEHATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsIpHOE IPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJTUH U YTJIOB.

[Tonmp30BaThCA METOAOM KOOPIMHAT HA MJIOCKOCTH, IPUMEHSATD €T0 B PEIICHUN
reOMETPUUYECKUX U MPAKTUUECKUX 3ajad.

Bnaners NMOHATHUAMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI IYTH OKPYXHOCTH U paJMaHHON MEpHl yIila, yMETh BBIUMCIATH IUIONIAIb
Kpyra u ero yacTteid. [[puMeHsTh morydeHHbIe YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (MM LEHTPBI) CUMMETPUM (PUTYp, TPUMEHSTH IBMKCHHS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpyuMeHsTh MOJydYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE
MOJIEJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM MOoJ00MS M TPUTOHOMETPUYECKUX (GYHKUUN (MOJIB3YSICh, TIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
u KounuectBo yacos DJIeKTPOHHBIE
anMeHOBaHHe
° Konrpo IlpakTun OcnoBnbIe BUIBI (m¢poBbIe)
pa3iesioB U TeM OcHoBHoOe cogepkaHue AeSITeJIbHOCTH
n/m Bcero JbHBIE — Yeckue o0pa3oBaTe/ibHbIE
NPOrpaMMblI o0yyaromuxcs
paboTbl  padoTHI pecypcnl
Ipocreifime ®opmyIMpOBaTh
reOMETPHYECKHE OCHOBHBIE [TOHATHS U
OB LEKTEL OlpesiesICHUsI.
MHOTrOYTOJIbHHUK, Pacno3naBarnb
TOMAHAS U3Y4YCHHBIE
CMeKHLIE ’ reoMeTpruIecKue GUrypsl,
BEPTUKAJILHBIE YIJIbL. ONPEAETSATD 1X
PaGota ¢ npocTeiimimy | B3AUMHOE PacrioNoxKeHHue,
[Ipocreiimue YepTeRaAMH. BBITIOJIHSITE 9EPTEXK IO
reoMeTpHUUEcKHe Usmepenue muHelHpx | YCTOBUIO 3a1a4H.
(bHTYpEI H 1X VITIOBBIX BETHYHH, IIpoBoauTsk npocreiimme
1 CBOMCTRA. 14 1 BBIYHCIICHHE OTPE3KOB 1 OCTPOCHHS C IIOMOLIIBIO bubmmorexa LIOK
" YIIIOB LUPKYJIS U JIMHEUKH. https://m.edsoo.ru/7f415e2e
3MepeHue .
P HN3MepaTh TUHEHBIE U
F€OMETPUUYECKUX
YTJIOBbIE BEIMYUHBI
BEJIMYUH

T€OMETPUYECKUX U
MPaKTHYECKUX OOBEKTOB.
OnpenessiTh «Ha a3
pa3Mephl peanbHBIX
00BEKTOB, MPOBOAUTH
rpyOyIo OIIEHKY MX
pa3MepoB.

PemaTn 3agauun Ha
BBIYUCIICHUC OJIUH



https://m.edsoo.ru/7f415e2e

2

TpeyronbHUKH

22

[lonsiTue 0 paBHBIX
TPEYTrOJIbHUKAX U
MEepBUYHBIC
IIPEACTABIICHUS O PABHBIX
¢burypax. Tpu npuszHaka
paBeHCTBA
TPEYTrOJIbHUKOB.
IIpu3Haky paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MeIHAHBI
MIPSIMOYTOJIBHOTO
TPEYroJIbHUKA,
MPOBEIEHHOM K
TUIIOTEHY3E.

OTPE3KOB U BETUYNH
YTJIOB.

PemaTn 3agauu Ha
B3aMMHOE PACIIOJIO0KEHUE
reoOMeTpHUeCcKuX huryp.
IIpoBoauTh
KJIACCU(PUKAIIMIO YTJIOB,
BBIYMCJIATH TUHCHHBIC U
YTJIOBBIC BEJIMUMHBI,
NMPOBOIUTH
Heo0XO0IUMBbIE
JIOKa3aTeIbHEIC
paccyXIeHus.
3HAKOMHUTBLCSH C
HCTOpHEN pa3BUTHS
T€OMETPUU

PacnosnaBarte napsl
PaBHBIX TPEYTOJIHHUKOB
Ha TOTOBBIX UepTexkax (¢
yKa3aHUEM TTPU3HAKOB).
BbiBoauTh ciencTBus
(paBeHCTB
COOTBETCTBYIOIIIX
3JIEMEHTOB) U3 PABEHCTB
TPEYTrOJIbHUKOB.
Dopmy/IMpOBaTh
oTpeeNeHus:
OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO,
MPSIMOYTOJIBHOTO,
PaBHOOEAPEHHOTO,

bubnunorexa LIOK
https://m.edsoo.ru/7f415e2e
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[TapamiensHbie
psIMBbIE, CyMMa

14

PaBHoOepeHHbIe U
PaBHOCTOPOHHUE
TpeyroiabHuku. [lpusnaku
U CBOMCTBA
paBHOOGIPEHHOTO
TpeyrojbHUKA.
HepaBencrna B
TE€OMETPUH.
IIpssMOyTONBHBIN

TPEYTOJIbHUK C YTJIOM B
30°

[TapajutenpHble npsAMBIE,
ux cBoiictBa. Hakpect
Jexaluue,

PaBHOCTOPOHHETO
TPEYTOJIbHUKOB;
OHCCEKTPUCHI, BHICOTHI,
M€JIMaHbl TPEYTOJIbHUKA;
CEpEMHHOIO
MEpIEHIUKYIIApa
OTpe3Ka; epuMeTpa
TPEYroJIbHUKA.
DopMyIMPOBATH
CBOMCTBA U ITPU3HAKU
PaBHOOEAPEHHOTO
TPEYroJIbHUKA.
Crtpours ueprexu,
pemiaThb 3a1a4u C
MTOMOLIBI0 HAXO0XKIEHUS
PaBHBIX TPEYTOJIBHUKOB.
IIpuMeHATH NpU3HAKU
paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB B
3a/a4ax.
Hcnoan3oBars
undpoBbIe pecypchl AJst
HCCJIEIOBAHMS CBOVICTB
n3ydaeMbIxX puryp.
3HaKOMHTBCH €
HCTOPHEeN pa3BUTHS
reoMeTpUu
Dopmy.IMpOBaTh
NOHSATHE NapAJUIEIbHBIX
MPSIMBIX, HAXOAUTH

but6mmoreka [IOK
https://m.edsoo.ru/7f415e2e
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YIJIOB
TpeyrojbHUKa

COOTBETCTBEHHBIC U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE ITPU
nepeceyeHu
napauIeIbHBIX MPSIMbIX
cekymien). [IpuzHak
MapajuIeTbHOCTU MPSIMBIX
Yyepe3 paBeHCTBO
paccTOsSHUM OT TOUYEK
OJHOM MPSIMOM 10 BTOPOM
npsimoi. Cymma yriioB
TpeyrojibHuKa. BHemHue
YIJIbI TPEYTOIbHUKA

MPAKTUYECKUE TPUMEPHI.
H3y4yars cBoiicTBa
yIJI0B, 00pa30BaHHBIX
[IpU NIEPECEUECHUN
MapajuieIbHbIX MPSAMBIX
cekyieil. IlpoBoanth
A0KA3aTebCTBA
MapajieIbHOCTH ABYX
MPSIMBIX C IIOMOUIbIO
yTJI0B, 00pa30BaHHBIX
[IpU IEPECEUECHUU ITUX
MPSAMBIX TPEThEH MPSIMOH.
BpryucasaTe cymmy
YTJIOB TPEYTrOJIbHUKA U
MHOT'OYTOJIbHHUKA.
HaxoauTp 4KCIIOBBIE U
OyKBEHHBIE 3HAYEHUS
YIJI0OB B TEOMETPUUYECKHIX
3a/1a4ax ¢
HCMOJIb30BAHUEM TEOPEM
0 CyMME YIJIOB
TPEYroJIbHUKA U
MHOTOYTOJIbHUKA.
3HAKOMHUTBCSH €
HCTOPHEeN pa3BUTHS

reOMETPHH
OKpYKHOCTS H OKpyXHOCTB, xovpjla u ®DopmyMpOBaTh
naMeTp UX CBOMCTBA. onpeeeHUs
KpyT- 14 iacaTeEbHaH K OKp )IHOCTI/I XOP/JIbI bromorexa LIOK
I'eomeTrpuueckue Py » XOPAPL, . https://m.edsoo.ru/7f415e2e
OKPYKHOCTH. JameTpa M KacaTeJIbHOM
MOCTPOCHUS

OKpY>KHOCTb, BIIUCAHHAS

K okpyxkHOCTH. U3yuaTh
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B yroit. [lonarue o 'MT,
MPUMEHEHHUE B 3a/1a4ax.
buccekrpuca u
CEepEMHHBIN
MEePHEHIUKYIISIP KaK
reOMETPUUYECKHE MECTa
ToueK. OKpYyKHOCTb,
ONMCaHHAasl OKOJIO
TPEYroJIbHUKA.
OKpyXHOCTb, BIUCAHHAs
B TPEYTOJIbHHUK.
[Ipocreiimue 3anaun Ha
MIOCTPOEHUE

HX CBOWCTBA, MPU3HAKH,
CTPOUTH YEPTEKHU.

HUccaenoBarhb, B TOM
YHUCIIC UCTIOJIb3YS
uud¢gpoBbie pecypchbl:
OKPY>KHOCTb, BIIMCAHHYO
B YTOJ; LIEHTP
OKPY>KHOCTH, BIUCAHHOMN
B YI'OJI; PaBEHCTBO
OTpPE3KOB KacaTeIbHbIX.
Hcnmoap30BaTb MeTO
I'MT niist nokazarenbCcTBa
TEOPEM O NIEPECCUECHUH
OMCCEKTPUC YIIIOB
TPEYroJIbHUKA U
CEPEeIUHHBIX
TEPIEHIUKYIISIPOB K
CTOpPOHAaM TPEYrOJIbHUKA
¢ nmomoiso 'MT.
OBJiageBarhb
MOHATUAMM BIMCAHHOMN U
OIMCAaHHOU OKPYKHOCTEU
TPEYroJIbHUKA, HAXOAUTh
LIEHTPBI ATUX
OKPYKHOCTEH.

PemaTs OCHOBHBIE
3aJ1a4M HA OCTPOEHHE:
yIriia, paBHOTO IaHHOMY;
CEpPEAUHHOIO
MEepIEHUKYISIpa JAHHOTO
OTpe3Ka; NPsIMOH,




IToBTOpEHME,
5 00001IEeHE
3HAHUH

OBILIEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

68

IToBTOpEHME M
0000111eHIe OCHOBHBIX
MIOHSITUH U METOJOB
Kypca 7 kiiacca

MPOXOIAIIEH uepe3
JAHHYIO TOUYKY U
MepIEeHIUKYISIPHON
JTAHHOU MPSIMOiA;
OMCCEKTPHUCHI TAaHHOTO
yTiia; TPEYroJIbHUKOB 10
Pa3IMYHBIM 2JIEMEHTAM.
3HAKOMHUTBCS C
HCTOpHeEl pa3BUTHUA
r€OMETpUU

Pemiats 3agaum Ha
IIOBTOPEHHE,
WJUTIOCTPUPYIOLLKE CBSI3U
MEXY Pa3IMYHbIMU
4acTsAMH Kypca

bubnunoreka LIOK
https://m.edsoo.ru/7f415e2¢
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8 KVIACC

H KosauuyecTBo 4yacos DJIeKTPOHHbIE
anMeHOBaHMe
Ne Konrpo TIpaktn OcHoBHBIC BUbI (undpossie)
pPa3aeiioB H TEM OcHOBHOE cocpiKaHue IeATeJIbHOCTH
n/m Bcero JbHbIE  4Yeckue o0pa3oBaTte/ibHbIE
NpOrpamMmbl o0yyaromuxcst
paboTbl padoTHI pecypchl
[ToBTOpEHUE N PemaTte 3agaum Ha
IloBropenue 0000111eHuEe OCHOBHBIX MMOBTOPEHUE
1 W3Y4YE€HHOTO B 7 6 1 o i ; ’ bubmmorexa LOK
TIOHSITHIA U METOJIOB WUTIOCTPUPYIOLIHUE CBSI3U
i A PHDYIO https://m.edsoo.ru/7f415e2e
KJracce Kypca 7 Knacca MEKAY pa3InIHbIMA
JacTAMHU Kypca
[Tapannenorpamm, ero W306paxkarth u
IIPU3HAKU U CBOWCTBA. HAXOMTD HA YEPTEKAX
Hactubie cyyan YETBIPEXYTONBHUKH
HapajIcIorpaMMoB PasHBIX BUJIOB M MX
(IPSIMOYTOJILHUK, POMO, | 5 naveHTEL
KBaJlpar), X MPU3HAKU U DopMyIHPOBATH
cBoiicTBa. Tpanenus. onpeeNeHus:
PaBHoOOKast 1 NapasiienorpamMma,
HpAMOYTOJIbHAM IPSIMOYTOJIBHHUKA,
) Tparneuuy. bu6muoreka [JOK
2 YeTbIpE€XyroabHUKH 12 1 M pomba, KBajipara, . _ 1
€TOZl YABOCHUS Tparneuy, paBHOOOKO https://m.edsoo.ru/7f417e18
MeNaHBbI. Tparemuy,
Lentpanbhas PSMOYTOIBHON
CUMMETpHUS TpaTemu.

Jloka3pIBaTh M
HCNO0JIb30BATh NMPH
pelleHnu 3a1a4
MIPU3HAKYU U CBOMCTBA!
napajiesorpamma,
MPSIMOYTOJIbHUKA,



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18

Teopema Paneca u
Teopema o
MPONOPIUOHATBHBIX
OTpe3Kax,
Mo1I00HbBIE
TPEYTOJIbHUKHU

12

Teopema Paneca u
Teopema

0 MPOMOPIIMOHATBEHBIX
OTpEe3Kax.

Cpenusst muHus
TPEYTOJIbHUKA.
Tpaneuus, e€ cpenss
JIAHUSA.
[IponopuuonaibHbIE
OTPE3KH.

IHenTp macc B
TPEYTOJIbHUKE.
ITogo6HbIE
TpEyroibHUKU. Tpu
npHu3HaKa noo0us
TPEYTrOJbHUKOB.

pomOa, KBajpara,
Tparnenuu, paBHOOOKOM
Tpamneuuy,
NPAMOYTOJIbHOM
Tpaneuuu.
IpumensaThr MeTOX
YBOEHUS MEIUAHbI
TpeyroJbHUKA.
HUcnonb3oBars
1M (pOBbBIE PECyPCHI IS
WCCJIEIOBaHMSI CBOMCTB
U3y4aeMbIxX puryp.
3HAKOMHTBCH C
HCTOPHEH Pa3BUTHS
TeOMETPUN

IIpoBoauTs
MOCTPOEHHA C TOMOLIBIO
LUPKYJIS U JINHEUKU C
UCIIOJIb30BaHNE TEOPEMBI
Qasieca U TEOPEMBI O
MIPONOPLIUOHAIBHBIX
OTpEe3Kax, CTPOUTh
YEeTBEPTHIN
IIPONOPLIUOHAIBHBIN
OTPE30K.

IMpoBoauTs
I0Ka3aTeJbLCTBO TOTO,
YTO MEJIMaHBI
TPEYrOJIbHUKA
MEePECEKAIOTCS B OJJTHOM
TOYKE, I HAXOAUTh

but6mmorexa [IOK
https://m.edsoo.ru/7f417e18
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[Tpumenenue nogoous
IPH PELICHUN
HPaKTUYECKHX 337144

CBSI3b C IIEHTPOM Macc,
HAXOAUTD OTHOIICHHUE, B
KOTOPOM MEJIMaHbI
JIENATCSA TOYKOHN UX
MepeCceUCHMUS.
Haxoaurtse 1mogo0HbIE
TPEYroJIbHUKH Ha
TOTOBBIX YEPTEKAX C
yKa3aHUueM
COOTBETCTBYIOILINX
MIPU3HAKOB TI0I00MS.
PemaTn 3apaum Ha
M01I00HbBIE TPEYTOIbHUKH
C IOMOIIBLIO
CaMOCTOSTEILHOTO
IIOCTPOEHHUS YEPTEKEN U
HaXO0XICHUS ITOJ00HEBIX
TPEYTrOJIbHUKOB.
IMpoBoauTnh
J0Ka3aTeJbLCTBA C
HCIOJIb30BaHUEM
MIPU3HAKOB TI0I00MSI.
Joka3biBaTh TpU
npu3HaKa noao0us
TPEYrOJIbHUKOB.
IIpumensaTs
MOJIyYeHHbIE 3HAHUS [IPU
perieHnun
Tr€OMETPUUYECKUX U
MPaKTUYECKHX 3a]1ay.
3HAKOMHUTLCS C
HCTOpPHEH pa3BUTHUA




IInomane.
Haxoxnenue
IUIOIIa e
TPEYTrOJIbHUKOB U
MHOTOYTOJIBHBIX
¢buryp. [Tnomaan
o100HBIX pUryp

14

CBoiicTBa IUIOIIAIEN
reOMETPUYECKUX (puryp.
DopmyJibl AJ1s1 TUIOILAIA
TPEYroJIbHUKA,
napa’suiesorpaMmma,
Tpaneuuu. Beraucnenue
IUIOIIAICH CIIOKHBIX
¢uryp. [Inomanu dpuryp
Ha KJeTyaToi Oymare.
ILromany 1mogo0HBIX
dburyp. 3anaun ¢
MPaKTUYECKUM
coaepxxanueM. Pemenue
3aJ1a4 C IIOMOIIILIO
MeToaa
BCIIOMOTaTeIbHOM
IO N

reoOMeTpun

OBaaneBatb
nepBUYHBIMU
npeacTaBjJeHuIMH 00
oO11eil Teopuu oA In
(Mepbl),
¢popmypoBarhb
CBOIICTBa ILIOMIAH,
BBISICHATH WX HaTJISIHBIN
CMBICTI.

BoiBoauTh hopmyIibt
iouiaau
napajuiesiorpaMmma,
TPEYroJIbHUKA, TPATeIIuu
13 GOPMYIIBI TUTOIATN
MPSIMOYTOJIbHUKA
(xBazpara).

BoiBoauTs hopmyIibt
IUIOIIAH BBITYKJIOTO
YEeTBIPEXYrOJIbHUKA
qyepe3 JUaroHaJld U yroi
Mexny Huvu. Haxoaursb
wiomaau uryp,
N300paXEHHBIX HA
KJieTyaToit Oymare,
HCI0JIL30BATh
pa3buenue purypsl Ha
YacTH U JOCTpauBaHHUE.

Pa3ouparts npuMepbl
HCTIOJIb30BAHUS
BCIIOMOTAaTEIbHOU
MJIOIIAIU JJIsl pELIeHUs
T€OMETPUUYECKHX 3a/1ad.

bubnmorexa LIOK
https://m.edsoo.ru/7f417e18
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Teopema I[Tudaropa
Y Havaja
TPUTOHOMETPHH

10

Teopema [Iudaropa, u e€
MIPUMEHEHUE.
Ornpenenenue
TPUTOHOMETPHYECKHUX
(GyHKIMI OCTporo yria
IPSIMOYTOJIBHOTO
TpEYrojabHUKA,
TPUTOHOMETPHYECKHE
COOTHOIIICHHUS B
MPSIMOYTOJILHOM
TPEYTrOJbHUKE.
OcHOBHOE
TPUTOHOMETPHUECKOE
TOKJIECTBO

Haxoauts mioiagu
moA00HBIX (uryp.
BoruncasaTh miomnaamn
Pa3IMYHBIX
MHOTOYTOJIBHBIX (pUryp.
PemaTte 3agaum Ha
ILTIOIIAb C
MPaKTUYECKUM
coaepKaHUEM

Joxa3bIiBaTh TEOPEMY
[Tucaropa,
HCI0Jb30BaTh €€ B
MPaKTUYECKHUX
BBIYMCJICHHSX.
®opmyIMpOBaTh
OIIpEAEIEeHUs
TPUTOHOMETPUUYECKUX
GbyHKIHUI OCTpOro yria,
NpoBePSATH UX
KOPPEKTHOCTb.
BriBoauTh
TPUTOHOMETPUUYECKUE
COOTHOIIICHUS B
MPSIMOYTOJIBHOM
TPEYTOJbHUKE.
HccaenoBarh
COOTHOIIEHUS MEXTY
CTOPOHAMH B
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKAX C YIIIAMHU
B 45° 1 45°; 30° u 60°.
Hcnoab3oBaTh
(GhopMyJIBI IPUBEICHUS U
OCHOBHOE€

bubmnoreka IIOK
https://m.edsoo.ru/7f417e18
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Vriabl B

OKPY>KHOCTH.

Brmcannsie u

OITMCAHHBIE
YeThIPEXyTOJbHUKH. 10
KacarensHble k
OKPY>KHOCTH.

Kacanue

OKPYKHOCTEMN

Bnucannsie u
LEHTPaJIbHBIE YTJIIbl, YTOJI
MEXy KacaTelIbHOU U
XOpI0H.

VYribl MeXay Xopaamu u
ceKymnmu. Briucanubie
Y OIMCAHHBIE
YETHIPEXYTONBHUKH, UX
MIPU3HAKU U CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB IIPU PELICHUH
TeOMETPUUYECKUX 3a/1a4.
B3anmHuoe
pacIoIoXKeHUe IBYX
OKPY>KHOCTEH, o011ne
kacarenbHble. Kacanue
OKPYKHOCTEH

TPUTOHOMETPUUECKOE
TOXJIECTBO ISl
HAXO0X/JICHUS
COOTHOUIECHUH MEXIY
TPUTOHOMETPUYECKUMHU
GYHKIUSMU pa3InYHbIX
OCTPBIX YIJIOB.
ITIpumeHATH
MOJTyYCHHBIC 3HAHUS U
YMEHUS [PU PELLICHUU
IIPAKTUYECKUX 3ajau.
3HaAKOMHTBCH C
HCTOPHEH Pa3BUTHS
reOMETpUU

®opmyIMpOBaTH
OCHOBHBIE OIIPENIEIICHN,
CBSI3aHHBIE C YIUIAMU B
Kpyre (BIUCAHHBIN yrod,
LEHTPaJIbHBIN yTo).
Haxoaputp BniicanHbie
YIJIBL, ONUpAKOLIKEcs Ha
OJIHY AYTY, BBIYUCIATH
YIJIBI C IIOMOIIBIO
TEOPEMBI O BIIUCAHHBIX
yrilax, TEOPEMBI O
BIIMCAHHOM
YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAILHOM
yrie.

HccaenoBarb, B TOM
YHCIIE C IOMOIIBIO

U (PPOBBIX PECYpPCOB,

but6mmorexa [IOK
https://m.edsoo.ru/7f417e18
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BIIMCAHHBIC U OIIMCAaHHBIC
YETBIPEXYTOJIBHUKH,
BBIBOJAUTB UX CBOWCTBA
Y IIPU3HAKHU.
Hcnonb3oBarth 311
CBOICTBA U IPU3HAKU
IIPY PELICHNN 3a]a4

[ToBTOpEHME,
000011eHNE 3HAHUNA

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68

[ToBTOpEHKHE OCHOBHBIX
HOHATHH U METOI0B
KypcoB 7 U 8 KJIaccoB,
00001IeHNEe 3HAHUI

Pemiars 3agaum Ha
MIOBTOPEHHUE,
WUTIOCTPUPYIOIIHUE CBA3U
MEXYy pa3InyHbIMU
4acTsIMU Kypca

bubnunoreka LIOK
https://m.edsoo.ru/7f417e18
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9 KJIACC

H KounuecTBo yacos DJIeKTPOHHbIE
anMMeHOBaHMe
Ne Koutpo IIpakrtu OcnoBnblie BUIBI (undposbIe)
pas3/ieioB U TeM OcHoOBHOE coepKaHHe AeATeILHOCTH
n/n Bcero JbHBIE — 4Yeckue o0pa3oBaTte/ibHbIE
NMPOrpamMMbl o0yyaromuxcst
paboTbl  padoTHI pecypcnl
[ToBTOpEHNE OCHOBHBIX Pemath 3a1a4n Ha
IToBTOpEHUE MOHSITUHA U METOIOB
718 TIOBTOpCHHC, bubmunorexa [JOK
0GOBIICHAE 3HAHMIA https://m.edsoo.ru/7f417e18
Ki1accax MEXy pa3Iu4HbIMU
4acTsMU Kypca
Omnpenenenue ®opmyIMpoBaTh
TPUTOHOMETPUUECKUX onpeeleHus
¢yHkuit yriaos ot 0° TPUTOHOMETPUYECKUX
10 180°. @opmyisl GyHKUIMH TYOBIX U
IIPUBE/ICHUS. IPSIMBIX YTJIOB.
Teopema KOCHHYCOB, BeiBoauTH TEOpEMY
TEeopeMa CHHYCOB. KOCHHYCOB U TEOPEMY
Tpuronomerpwus. Pemmenne CHHYCOB (C panycom
TeopeMsbl TPEYTrOJIbHUKOB. ONMCaHHOU
5 KOCHUHYCOB U 14 1 IIpaxTieckoe ;;pr)KHOCTH)' bubnmnorexa [JOK
BIBOAUTH (hopMyJibI
CHHYCOB. TIpUMCHCHHE A (opmy https://m.edsoo.ru/7f41al2c
J0Ka3aHHBIX TCOPEM AJIs1 BBIIMCJICHUS
Pemenune i
IJIoIA/1ei ¢
TPEYTONLHUKOB HCI0JIb30BAHHEM
TeopeM
TPUTOHOMETPUH
(bopmymna mommaam

TPEYTOJbHHUKA Yepe3
JIBE CTOPOHBI U YTOJ
MEXITy HUMH, popMyIia
TUTOTIIA M



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c

YETBIPEXYTOJIbHUKA
4yepes €ro AMaroHaiau u
YroJa MEX1y HUMU).
Pematb
TPEYrOJIbHUKH.
Pemarhb npakruueckue
3a/1a4M, CBOASAIIUECS K
HAaX0KJICHUIO
Pa3JIMYHBIX 3JIEMEHTOB
TPEYroJIbHUKA

[IpeobpazoBanue
og00us.
Merpuyeckue
COOTHOLLIEHUS B
OKPYXHOCTH

ITonsTie o
npeoOpa3oBaHUH

O 00MSI.
COOTBETCTBCHHEIE
3JIEMEHTHI ITOJOOHBIX
duryp.

Teopema o
MIPOU3BE/ICHUN
OTPE3KOB XOPI,
Teopema o
MIPOU3BEICHUN
OTPE3KOB CEKYIIHUX,
Teopema O KBaJpare
KacaTelIbHOM.
IIpumeHeHue B
pelieHnn
TEOMETPUUECKHX 3a7a4

OcBauBaTh NOHATHE
npeoOpazoBaHUs
noao0us.
HcciaenoBarhb
OTHOILIEHUE JTMHEHHBIX
3JIEMEHTOB (QUTYp NPU
npeoOpazoBaHUM
noao0us.

Haxoauts npumepst
moaoous B
OKpYy>Karolen
JEHCTBUTEIBHOCTH.
BeiBOAUTHL
METPUYECKHE
COOTHOIIICHUS MEXKITY
OTpe3KaMHu XOp/I,
CeKYIIUX U
KacaTeJIbHbIX C
HCIIOIb30BAHUEM
BIUCAHHBIX YTJIOB U
HOI00HBIX
TPEYTrOJIbHUKOB.

bubmmoteka IIOK
https://m.edsoo.ru/7f41al2c
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4

Bexkropsl

11

Onpenenenue
BEKTOPOB, CIIOXKEHUE U
BBIYMTaHUE BEKTOPOB,
YMHO>KEHHE BEKTOpa Ha
yucio. Gu3nyeckuii u
r€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxxenue BekTopa
0 IByM
HEKOJJTMHEAPHbIM
BEKTOpaM.
Koopannats! BekTopa.
CxkamnsipHoe
IIPOU3BE/ICHNE
BEKTOPOB, €r0
MIPUMEHEHUE TSI
HaXO0XJICHUS JITUH U
yrioB. Pemenue 3anau
C IIOMOIIBIO BEKTOPOB.
[IpuMeHeHre BEKTOPOB
JUISL pellieHus 3a/1a4
bu3uKu

Pematn
F€OMETPUUYECKHE
3aJla4d M 3a1a9M U3
peabHOM KU3HHU C
HCIIOIb30BaHUEM
HOI00HBIX
TPEYrOJIbHUKOB

Hcnouab3oBarb
BEKTOPbI KaKk
HarpaBJIeHHbIE
OTPE3KH, HCCJIeI0BATH
reOMEeTPUUYECKUN
(mepemerenue) u
(buzndeckuii (cuna)
CMBICJIBI BEKTOPOB.
3HaTH onpeneeHus
CYMMBI 1 Pa3HOCTH
BEKTOPOB, YMHO>KECHHUS
BEKTOPA Ha YUCJIO,
HCCIe0BATH
T€OMETPUYECKUI U
(bU3UYECKUN CMBICITBI
3TUX OIEepanui.
Pemarn
reoMeTpuyYecKue
3a/1a4yu ¢
HCIIOJIb30BaHUEM
BEKTOPOB.
PackiaasiBaTh BEKTOP
0 IBYM
HEKOJUJINHEAPHBIM

bubmmoreka IIOK
https://m.edsoo.ru/7f41al2c
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5

JlexapToBbI
KOOpJMHATHI Ha
IUIOCKOCTH

JlexapToBbl
KOOpJMHATHI TOYEK Ha
MJIOCKOCTH.

YpaBHEHHE NPAMON.
YpaBHeHue
OKPYKHOCTH.
Koopaunats! Touek
NIepECEYECHUS
OKPYXKHOCTH U NPSMOIA.
MeTton KoopAMHAT IpH
peleHnn
reOMETPUUECKUX 3a7ad,
IIPAKTUYECKUX 3a7a4

BEKTOpPaM.
Hcnoan3oBarhb
CKaJIIPHOE
MIPOM3BEICHUE
BEKTOPOB, BHIBOJAUThH
€ro OCHOBHEIE
CBOICTBA.
BoruncasaTs cymmy,
Pa3HOCTb U CKAJIIPHOE
MIPOM3BEICHUC
BEKTOPOB B
KOOp/IMHATAX.
IIpuMeHSITh CKaIsIpHOE
MIPOU3BEICHUE IS
HaxXO0KIEHUS IJINH U
YTJIOB

OcBauBaThb NOHSITHE
MIPSAMOYTOJIBHOU
CHUCTEMBI KOOp/JIMHAT,
JIEKapTOBBIX KOOPIAMHAT
TOYKHU. BBIBOAUTH
ypaBHEHUE MIPSMOU U
OKPY>KHOCTH.
BoigeasiTh TOJTHBIN
KBapar st
HAaXOXJEHUS LIEHTpa U
paanyca OKpyKHOCTH
1o €€ YpaBHEHUIO.
Pemats 3agaum Ha
HaxO0KJICHHE TOUCK
MEepECEUCHUS MPSAMBIX U
OKPY>KHOCTEH ¢

bubnunorexa LIOK
https://m.edsoo.ru/7f41al2c
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MOMOIIIBIO METO/1a
KOOpP/MHAT.
HUcnoab3oBarb
CBOMCTBA yIJIOBOTO
kod(durmenta mpsamMoit
IIpU PELLIECHUH 3a/1a4,
JUTS OTIPEJCIICHUS
pacnoyoxKeHus
MPSMOHA.
IIpumensaTH
KOOpAMHATHI IPU
peueHnu
F€OMETPUYECKUX U
MPaKTUYECKUX 3a/1a4,
JUTSI TIOCTPOCHUS
MaTeMaTUYeCKUX
MOJIENIEN PeaTbHbBIX
3a1a4 («MeToj
KOOpPJUHATY).
MMoab3oBaThCs 11
TIOCTPOCHUS U
HCCIIEIOBAHU I
u(poBEIMU
pecypcami.
3HAKOMHUTBCSH €

HCTOpPHEN pa3BUTHUA

reoMeTpUn
[IpaBunbHBIC TTpaBHIbHbIe ®opmyaIupoBaTh
MHOT'OYTOJIbHUKH. MHOTOYTOJTbHHKH. ONPEICICHUC bubnmnoreka [JOK
Hmna Yucno z. dnuna HPaBUIIbHBIX https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH H MHOTOYTOJIbHUKOB,

OKPYXHOCTH, JyTH



https://m.edsoo.ru/7f41a12c

IJI0IAIb KpyTa.
Breruncnenue
Iomanaeu

OKPY>KHOCTH.
Pannannas mepa yria.
[Tmomane kpyra,
CEKTOpa, CETMEHTa

HAXOJAHUTh UX
DJICMCHTEL.
IToan30BaThCH
TIOHATHUEM JIJTHHEI
OKPY>KHOCTH,
BBEJIEHHBIM C
MOMOIIIBIO TPaBUIIBLHBIX
MHOT'OYT'OJIbHUKOB,
onpenessiTb Ynco Ji,
JUTUHY yTU U
pallaHHYyIO MEpY yTJia.
IIpoBoauTh MEpexo
OT paiIMaHHON MepbI
yTJIa K TPaJlyCHOU U
Hao000pOT.
OnpeneassTe mI0IIA/1b
Kpyra.

BeiBoauTh hopmy.ibl
(B TpaxycHOi 1
paauaHHOlN Mepe) s
JUIMH YT, TJI01aaen
CEKTOPOB M CETMEHTOB.
BeruncasaTh miomagu
(buryp, BKIFOYAFOIIIX
3JI€MEHTHI OKPYKHOCTHU
(kpyra).

Haxoaurts miomagy B
3a7a4ax peajibHOU
JKH3HU

JIBMKEeHUS
MIJIOCKOCTH

IlousaTne o NBMKEHUN
IIJIOCKOCTH.

Pa3oupartps npumepsl,
WUTIOCTPUPYIOLIHE

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
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IToBTOpEHME,
000011IeHHE,
CUCTCeMaTHu3aluusa
3HAHWI

[TapannenbHbIA
IIEPEHOC, IOBOPOT
[Ipumenenue npu
pellIeHnH 3a1au

[ToBTOpEHNE OCHOBHBIX
MOHSITHHA U METOJIOB
KypcoB 7-9 Kkiaccos,
000011IEHE U
CUCTEMAaTH3aIHs
3HAHUU.

IIpocreiimne
reoMeTpHUUYecKre
(bUTyphI 1 KX CBOWCTBA.
N3smepenne

MOHSATHUS IBUXKEHUS.
DopmyIMpOBaTh
orpeseneHus
napaieIbHOTo
repeHoca, oBopoTa u
OCEBOM CUMMETPHHU.
BriBOoaAMTEH UX
CBOICTBa, HAXOAUThH
HEMOJIB)KHBIE TOUKH.
HaxoauThb 1IeHTpHI U
OCHU CUMMETpUH
npocTedmmx Guryp.
IlpuMmensTH
NapajuIeIbHbIN IEPEHOC
Y CHUMMETPHIO NPU
pelieHun
reOMEeTPUUECKUX 3a7a4
(pa3Oupatb npuMepsI).
Hcnoab3oBarh 11
MIOCTPOCHHUS U
HCCIIEA0BAHUI

undpoBbIe pecypehbl

Omnepuposarsp
NOHATHAMU: QUrypa,
TOYKa, MpsiMasi, yrod,
MHOT'OYTI'OJIbHUK,
paBHOOEIPEHHBIN U
PaBHOCTOPOHHUI
TPEYrOJIbHUKH,
IIPSIMOYTOJIbHBIN
TPEYroJbHUK, MEINAHA,

bubnunorexa LIOK
https://m.edsoo.ru/7f41al2c
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F€OMETPUUECKHUX
BEJIUYMH.
TpeyroabHUKH.
[TapannensHble 1
NEePHEHAUKYIISIPHbIE
npsimble. OKPY>KHOCTh
U KpYT.
I'eomerpuueckue
MOCTPOEHUA. YTIIbI B
OKPY’KHOCTH.
Bnucannsie u
ONUCaHHbIE
OKPYKHOCTH
MHOTOYTOJIbHUKOB.

IIpsiMast 1 OKpPYKHOCTb.

YeTsIpEXYroJbHUKHU.
Bnucannbie u
OTNMCaHHbIE
YETHIPEXyTOJIbHUKH.
Teopema [Tudaropa u
Hayaja
TPUTOHOMETPHH.
Pemenne obmux
TPEYrOJIbHUKOB.
IIpaBunbHbBIE
MHOT'OYTOJIbHUKH.
[TpeobpazoBanus
MJIOCKOCTH.
JBmwxenus. [TogoOue.
Cummerpus.
[Tmomans.
Brruncnenne

OWCCeKTpHca M BBICOTA
TPEYTOJIbHUKA,
napauiesnorpamm,
poMO, IPSIMOYTOJILHUK,
KBaJIpaT, Tpareuus;
OKPYXHOCTb,
KacareibHas;
PaBEHCTBO U Mo00Me
¢buryp, TpeyroabHIKOB;
napayienbHOCTh U
MEePIEeHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEXKIY
MPSIMBIMU, CUMMETPUS
OTHOCHUTEIIHO TOYKHU H
MIpsIMOM; JUIMHA,
paccrosiHe, BETUYNHA
yria, Iiouaib,
TIEPUMETP.
Hcnoab3oBarb
¢opmyaabl: mepumerpa
Y TUTOTIA/IA
MHOTOYTOJIEHUKOB,
JUTHHBI OKPY>KHOCTH H
TJIOIIAIN KpYTa,
o0béMa
IPSIMOYTOJIBHOTO
napaieNnenumnesaa.
Onepuposars
NOHATUSIMHU:
PSIMOYTOJIbHAS
cucTeMa KOOpJHMHAT,
BEKTOp; UCNOJIb30BATh




OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME
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momanen. 1lnomanu
no100HBIX uryp.
JexapToBbl
KOOpJMHATHI Ha
MJIOCKOCTH.

BekTopsl Ha miiockocTu

OTHU MOHATHUS I
MpeACTaBICHUS JaHHBIX
U peuieHus 3aj1ay, B
TOM YHCIIE U3 APYTUX
y4eOHBIX MPEIMETOB.
PemnaTn 3agaun Ha
MMOBTOPEHUE OCHOBHBIX
TOHSATHH,
WLTIOCTPAITUIO CBS3EH
MEXIy pa3InyHbIMU
4acTsIMU Kypca.
Bbioupars MmeTon s
peLICHUS 3a/1auu.
Pemiats 3agaum u3
MOBCEIHEBHOM KU3HU




CITIOCOBbI OHEHKHU JOCTUKEHUSA YYHAIIUMUCS ITVIAHUPYEMBIX
PE3YJIbTATOB

Jlns  oueHWBaHUA TPEAMETHBIX  pPe3yJabTaTOB IO y4eOHOMY TMpEAMETY
«MaremaTtuka» OIIPEAEIICHO AT ~ YpPOBHEHM  JOCTHKEHMM  ydaluxcs,
COOTBETCTBYIOIINX OTMETKAM OT «5» A0 «1».

ba30BbIil ypOBEHb JOCTHXKEHUI — YPOBEHb, KOTOPBI TEMOHCTPUPYET OCBOEHUE
y4eOHBIX JIEUCTBUH C OMOPHOM CHCTEMOM 3HAHMM B paMKax Jauama3oHa (Kpyra)
BbIJICJIEHHBIX 3anady. OBianeHue 0a30BbIM YpPOBHEM SIBISIETCA OOCMAMOYHbIM IS
OpOAODKeHHs] OOydeHHs Ha CJeAylolled CTylneHu oOpa3oBaHUs, HO HE IO
npoduIsHOMY HanpaBieHuto. JlocTikeHnto 6a30BOro ypoBHSI COOTBETCTBYET OLIEHKA
«YZOBJIETBOPUTEIBLHO» (MJIM OTMETKA «3», OTMETKA «3aUTCHO»).

[IpeBpiieHne 0a30BOr0 YPOBHS CBUAETENBCTBYET 00 YCBOEHUH OMTOPHON CUCTEMBI
3HaHWI HA YPOBHE OCO3HAHHOTO MPOU3BOJIHHOTO OBJAJCHUS YUeOHBIMH JCHCTBUSMH,
a Takke 0 Kpyrozope, mupore (Win u3bupaTesbHOCTH) MHTepecoB. Llenecoobpazno
BBIICNIUTH CJIEIYIOUINE JIBA YPOBHS, IPEBBIILIAIONINE OA30BBIN:

. MOBBIIIEHHBIN YPOBEHb JTIOCTIKEHUS MJIAHUPYEMBIX PE3yJIbTATOB, OLIEHKA
«XOpOoII0» (OTMETKA «4»);
. BBICOKHUM YPOBEHB JOCTHKEHUS TJIAHUPYEMBIX PE3YJIbTAaTOB, OLIEHKA

COTIUYIHOY» (OTMETKAKS»).

[ToBbIlIEHHBI W BBICOKHM YPOBHU JOCTHKEHHS OTJIMYAIOTCA IO TOJHOTE
OCBOCHUS TUIAHUPYEMBIX PE3YJIbTaTOB, YPOBHIO OBJAJICHUS YUEOHBIMH JICHCTBUSMU U
c(OpMHUPOBAaHHOCTHIO HHTEPECOB K JAHHON IIPEeIMETHOHN 00nacTu.

NuauBuayanbHble TpaeKTOpUH OOy4eHHs] OOyYaromMXCs, JEMOHCTPUPYIOIINUX
TIOBBIIIICHHBI M BBICOKMA YPOBHH JIOCTHIKCHHM, IeJIeco00pa3Ho (OpPMHUPOBATh C
Y4ETOM HHTEPECOB 3THX OOyYarolIuXxcsi M WX IUIaHOB Ha Oyaymiee. [lpu nHammuum
YCTOMYMBBIX HHTEPECOB K yUeOHOMY MPEMETY U OCHOBATEIHLHOU MOATOTOBKH IO HEMY
Takue O0O0ydJarouecss MOTYT OBbITh BOBJICUEHBI B MPOCKTHYIO JAESITENBHOCTH I10
MpeIMeTy U COPUEHTUPOBAHBI HA TMPOJOJKEHHE OOYYEHHs B CTApIIUX KiIaccax IIo
JTAHHOMY TPODUITIO.

Jlyist onucaHus OJATOTOBKH 00YYArONINXCS, YPOBEHb JOCTUKEHUI KOTOPBIX HIKE
6a30BOr0, 11€71€CO00Pa3HO BBIACIUTh TAKXKE JIBA YPOBHSI:

. HU3KUN YpOBEHb TOCTHKEHUH, OLIEHKA «IJI0X0» (OTMETKa «1», «2»), He
JTOCTI)KEHHE 0a30BOT0 ypOBHS (TMOHIKCHHBIM W HU3KUH YPOBHHU JOCTHIKCHHH)
dbukcupyeTcsi B 3aBUCHMOCTH OT 00beMa W YPOBHS OCBOCHHOTO M HEOCBOCHHOTO
COJIEpXKaHUS MPEIMETA.

Kak mnpaBuio, NOHMWKEHHBIH YpPOBEHb JOCTH)KEHUH CBUICTEIBCTBYET 00
OTCYTCTBUM CHCTEMAaTHYECKOl 0a30BOI MOATOTOBKH, O TOM, YTO OOydYaroUIMMCS HE
OCBOCHO Ja)K€ M TIOJIOBHHBI IUITAHUPYEMBIX pE3yJbTAaTOB, KOTOPBHIE OCBAaMBAET
OO0JIBIIMHCTBO 00YYAIOLIUXCS, O TOM, YTO UMEIOTCS 3HAYUTENbHbIE TPOOEIbl B 3HAHUSX,
nanbHelee o0ydeHue 3arpynHeHo. [Ipu 3ToM 0O0ydYaromuiicss MOXKET BBIIOTHITH
OTJIe/IbHBIC 3a/1aHUS OBBIIIEHHOTO YpoBHsl. J[aHHast Tpymna o0yyatomuxcs (B cpeiHeEM
B xoJie o0yueHHs cocrapistomas okosno 10 %) tpeOyer crnenuanbHON AMarHOCTUKU
3aTpylHEHUd B OOydeHHH, TpoOeJOoB B CHCTEME 3HAaHUH U  OKa3aHUs
L[€JIEHANPABIEHHON [TOMOILU B JOCTUKEHUU 0a30BOr0 YPOBHS.

Huskuil ypoBeHb OCBOEHHS IUIAHMPYEMBIX PpE3YyJIbTaTOB CBHJIETEIBCTBYET O



HAJIMYMU TOJBKO OTAEIbHBIX (PparMEeHTapHBIX 3HAHUI MO MpeAMETy, JalibHeiIee
o0yuyeHHe MNpaKTUYECKH HEBO3MOXKHO. OOyyarommmcs, KOTOpbIE IEMOHCTPUPYIOT
HU3KUI ypOBEHb JOCTHKEHUM, TpeOyeTcsl chelualibHas MOMOIIb HE TOJBKO IIO
y4eOHOMY MpeaMeTy, HO U 10 (OPMHUPOBAHUIO MOTHUBALMUA K OOYUYEHUIO, Pa3BUTHIO
MHTEpeca K U3y4aeMou peIMeTHON 00J1aCTH, TOHUMAaHUIO 3HAYMMOCTH IIpeaMeTa Jis
KHU3HU U Jp. TOJIBKO HaJgMuue MOJOXKHUTEIbHOW MOTHBALIMU MOXKET CTaTh OCHOBOU
JUKBUJAIMU TPOOETIOB B 00yUECHUH JIJIsl JAHHOM TPYIIBI 00 yJaronuxcsl.

@Dopmbl KOHmpona: YCTHBIM OTBET, KOHTPOJbHas paboTa, CaMOCTOSATENIbHas
paboTa, MaTeMaTUYECKUI TUKTAHT, TECT (IPOBOAUTCS B paMKax ypoka 5-10 MUHYT)

HopMbI o11leHOK TUCBMEHHBIX paboT (KOHTpOJIbHAs paboTa, CaMOCTOSITENIbHAS
pabota, TeKyIasi MMChbMEHHas paboTa)

Conepxanue 1 00beM MarepHuala, BKIIOYa€MOro B KOHTPOJIbHbIE MHCbMEHHBIE
pa®oThl, a TakXke B 3aJaHUS JUIs TIOBCEJHEBHBIX IUCHBMEHHBIX YIPaKHEHUH,
OIpEEINIAI0TCS TPEOOBaHUSIMH, YCTAHOBJIEHHBIMU 00pa30BaTEIbHON TPOrPaMMON.

[To xapakrepy 3agaHuil TUCbMEHHBIE PA0OTHI COCTOAT: @) TOJIBKO U3 MPUMEPOB; 0)
TOJIBKO M3 33/1a4; B) U3 3a/1a4 U IPUMEPOB.

OneHka MUCbMEHHOM paOOThI ONMPEENSIETCsS C YUETOM IPEk]Ie BCEro ee oOILero
MaTEMaTHYECKOr0 YpPOBHS, OPUTMHAJIBHOCTH, MOCJIEI0BATEIBHOCTH, JIOTUYHOCTU €€
BBITNOJIHEHUS, a TAKXKE YMCIIa OIIMOOK U HEI0UETOB U KayecTBa 0(OpMIICHUS pabOTHI.

Omubka, noemopsaowasnca B OTHONU paboTe HECKOJIBKO pa3, pacCMaTpPUBAETCs KaK
00Ha owuoKa.

3a opgpoepaghuueckue owubKu, NOMYIIEHHBIE YYCHUKAMHU, OLIEHKA He CHUMXCAEeMC
00 opdorpaduueckux OIMMOKax AOBOJUTCS OO CBEACHUS IMpEIojaBaTeiisi PYyCCKOIo
a3pika. OnHAaKO OMIMOKM B HAMMCAHUU MAMeMAmuyecKux mepMUHO8, YKe
BCTPEYABILMXCS KOJbHUKAM KJIACcCa, IOJKHBI YUUTBIBATHCS KaK Hedouemul B paboTe.

IIpu oueHKe NMCHbMEHHBIX PAadOT MO MaTeMaTUHKe Pa3Iu4aloT 2pydsie
OWUOKU, OUUOKU U HEeO0Yembl.

TI'pybobimu B cuuTaroTcsi OIMOKHM, CBSA3aHHBIE C BOINPOCAMH, BKIIOYEHHBIMU B
«Tpebosanusa Kk ypoeHI0 NOO20MOBKU  OKAHYUBAIOWUX  HAYATLHYIO  UIKOTLYY
00pa30BaTeNbHBIX CTAHAAPTOB, @ TAKXKE IOKA3bIBAIOIIUE, YTO YYCHHK HE YCBOMII
BONPOCHl M3YYEHHBIX HOBBIX TE€M, OTHECEHHbIE CTaHJapTaMHU OCHOBHOI'O OOIIEro
o0pa3oBaHus K YUCILY 00s3aTeNbHbIX U1 YCBOCHUS! BCEMU YUYEHUKAMH.

Tak, wHampumep, K TpyObIM OTHOCSTCA OIIMOKM B  BBIYHCICHHUSAX,
CBU/ICTENIbCTBYIOIINE O HE3HAHWU TAONMIBI CIOXKEHHMS WIM TaOMUIBl YMHOXEHUS,
CBSI3aHHBIC C HE3HAHWEM AaJITOPUTMAa IHCHMEHHOTO CIIO)KEHUS W BBIYUTAHUS,
YMHOXKEHHS W JCNEHUs Ha OJHO- WM JIBYy3HQUHOE YHWCJIO M T. T., OIIMOKH,
CBU/IETENIbCTBYIOIINE O HE3HAHWU OCHOBHBIX (DOPMYII, MPaBUII U IBHOM HEYMEHHH MX
MPUMEHSTh, 0 HE3HAHUH TTPUEMOB PEIICHHUS 3a]1a4, aHAJIOTUYHBIX paHee N3y4YCHHBIM.

IIpumeuyanue. Ecnu rpy6ast ommbka BcTpedaercs B paboTe TOJIbKO B OJJHOM Cllydae
U3 HECKOJBKHUX AaHAJOTHYHBIX, TO NPH OLEHKE padOThI 3Ta OMMOKAa MOXKET OBITH
pUpaBHEHA K HErpyOoil.

[Tpumepamu HeepybObIx 0wuOOK SBISIOTCS: OLIMOKH, CBA3aHHBIE C HEAOCTATOUYHO
MIOJIHBIM ~ YCBOEHMEM TEKYIIEro Yy4yeOHOro MaTepuajna, HE BIIOJIHE TOYHO
copMyIHpPOBaHHBIN BOMPOC WIH MOSCHEHUE MPH PEIICHUHN 33/1a4l, HETOYHOCTH TpU
BBIITOJIHEHUU I€OMETPUUYECKUX TOCTPOECHUH U T. II.

Heoouemamu cuuTaroTcsl HEpalMOHAIbHbIE 3alMCH IPU  BBIYUCIICHUSX,



HEpallMOHAIbHBIE TPUEMbl BBIUMCICHHUM, MpeoOpa3oBaHUl M pelIeHud 3anad,
HEOpeKHOE BBIIOJIHEHHE YepTeXKed U CXeM, OTHeJbHbIe MOrPEUIHOCTH B
(opMynHpOBKE MOSICHEHUS WM OTBeTa K 3ajgade. K HemoueraM MOKHO OTHECTH U
IpyTHe HEIOCTaTKU padoThl, BBI3BAHHBIE HEAOCTATOUYHBIM BHHMAaHHUEM Y4YalllUXCH,
HalpUMep: HEMOJHOE COKpallleHHue Ipo0edl WM YJICHOB OTHONICHHs; OOpalieHue
CMEIIAHHBIX YMCENl B HEMPABHIBbHYIO JIPpOOb MPHU CIOKEHUU W BBIUUTAHUU; MPOMYCK
HaMMEHOBAHUI; MPOMYCK YMCEN B IPOMEKYTOUHBIX 3aIlIUCAX; IEPECTaHOBKA LU(p Mpu
3aMKCH YUCeIT; OIMUOKH, TOMYIICHHbIE TPU NMEPENUChIBAHUH U T. TI.

Onenka NUCHbMEHHOM PAaOOTHI MO BBIMOJTHEHUIO BBIYUCIUTEIBHBIX 33JaHUM U
anredpanyeckux Npeoopa3oBaHUMA

Buwicokuit yposensv (ommemrka «5») ctaBuTcs 3a 0€3yKOPU3HEHHOE BBINOJIHEHHE
MUCBMEHHOM paboThl, T. €. a) €CIU pelIeHue BCeX MPUMEPOB BepHOE; 0) eciu Bce
JEUCTBUS U TTpeoOpa30oBaHus BBINOIHEHBI MPABUIBLHO, 0€3 OMIMOOK; BCE 3alKMCH X0/a
pELICHUs PacOI0KEHBI MOCIIEI0BATENBHO, a TAKXKE CeNIaHa IIPOBEPKA PEILIEHUs B TEX
CiIydasix, KOrjia 3To TpedyeTcs.

Ilosviuennslii yposens (ommemra «4») CTaBUTCs 32 paboTy, KOTOpas BHIMOJIHEHA
B OCHOBHOM TMpaBWJIBHO, HO JOMyIlleHa oOAHa (HerpyoOas) omuOka WM ABa-TpU
HeJoYeTa.

baszoewtit yposenv (ommemra «3») CTaBUTCA B CICAYIOUINX CIydasx:

a) ecii B paboTe mMMeeTcs oAHa Tpybas ommbka M He Oojiee OJHOW HerpyOoi
omnOKy; 0) NpyU HAIUYUU OTHOU TpyOOi OMIMOKHK U OJHOTO-ABYX HEJIOYETOB; B) MPHU
OTCYTCTBUHU TPYOBIX OIIMOOK, HO NPH HAIMYUU OT ABYX OO 4YeThIpex (HEerpyObIX)
OIIMOOK; T') MPU HAJIMYUU JIBYX HETPYOBIX OITMOOK U HE 00Jiee TPeX HEeI0UETOB; ) IPH
OTCYTCTBUM OIIMOOK, HO MPU HAJUYMH YEThIpEX U OoJiee HEAOYETOB; €) €ClIM BEPHO
BBITIOJTHEHO 00JI€€ MOJTOBUHBI 00beMa BCeil pabOTHI.

Huoice 6azo06020 ypoeenv (ommemka «2») CTaBUTCS, KOTJa YHCIO OIIHOOK
MIPEBOCXOAUT HOPMY, IIPU KOTOPOH MOXET OBITh BBICTABJICHA MOJIOKUTENIbHAS OLICHKA,
WM €CTIU TPAaBUJIbHO BBIMOJIHEHO MEHEE 10108UHbl BCEW PabOTHI.

Ilpumeuanue. OTMETKa «5» MOXET OBITH MOCTABJIICHA, HECMOTPS Ha HaJIMYUE
OJIHOTO-/IBYX HEJ0OYETOB, €CJIM YYEHUK Jajl OpUIMHAIBHOE pElIeHHE 3aJaHuil,
CBUJIETENIbCTBYIOIIEE O €r0 XOPOIlIeM MaTEMaTUYECKOM Pa3BUTHH.

OueHka NMCbLMEHHOI padoThI M0 pelieHNI0 TEKCTOBBIX 3a1a4

Boicoxuii yposenv (ommemrxa«5») CTaBUTCS B TOM CiTydae, KOTja 3aja4a pericHa
MIPABUIIBHO: X0/ PEIICHHUS 3a]]a4H BEPCH, BCE ICUCTBUS U MPEOOPa30BaHMS BHIMOTHCHBI
BEPHO W pAIMOHAIBHO, B 3a/laye, PemaeMoil C BONMPOCAMU WU TOSCHEHUSMU K
JCHUCTBUSIM, JTaHBI TOYHBIC W TpaBWIbHBIC (OPMYIHMPOBKU; B 3a7ade, periacMou C
MOMOIIBI0  YpaBHEHUS, JaHbl HEOOXOJMMBIC TIIOSCHEHUS; 3alUCH TPABWIBHEI,
PacCIoOJIOKEHBI TTOCIIE0BATEIILHO, JJaH BEPHBI U HCUSPIIBIBAIOIINNA OTBET HAa BOMIPOCHI
3a/1a4yu; cliejiaHa MmpoBepKa pemeHus (B TeX ciydasx, Korja 3To TpedyeTcs).

Iosvuuennsit yposenv (ommemka «4») CTaBUTCA B TOM cliydae, €CIH TPH
MIPABUIIBHOM XOJI¢ PEIICHUs 33Jla4yM JIOMyIIeHa OJHa HerpyOas ommOKa WiIu JBa-TPU
HEeJI0YeTa.

ba3zoeviit yposenv (ommemka «3») CTaBUTCS B TOM Ciydae, €Cld XOJ PEIICHHS
paBUJIBLHBIN, HO: a) JOMYyIlleHa oJiHa rpy0as omubka U He Oosiee 0HOM HETpyOoii; 0)



JIoTyIIeHa ofHa rpy0as ommOka v He Oojiee JBYX HEJOYETOB; B) JOIYIIEHBI TpHU-
YeTbIpe HerpyoObie OMMOKH MPH OTCYTCTBUU HEIOYETOB; T') IONYIIEHO HEe 0oJiee IBYX
HErpyObIX OMMOOK U TPEeX HEAOUYETOB; 1) MPU OTCYTCTBUM OIIMOOK, HO MPU HATUIUHU
0oJjiee TpexX HEeJIOUETOB.

Huoice 6azo6020 yposens (ommemka «2») CTaBUTCS B TOM Cllydae, KOTJla YHCIIO
OIHUOOK MPEBOCXOIUT HOPMY, IIPU KOTOPON MOXKET OBITh BHICTABIICHA MOJIOKUTEIbHAS
OIICHKA.

Ilpumeuanus.

1. OTMmeTKa «5 » MOXKET OBITh MOCTABIIEHA, HECMOTPS Ha HATMYUE OMUCKU
WJIA HEI0YEeTa, €CIIM YICHUK JaJl OpPUTHHAIBHOE PEIICHNE, CBUICTEIbCTBYIOIIEE O €r0
XOpOIIEeM MaTeMaTUYECKOM Pa3BUTHH.

2. [TomoxuTenpHas OleHKa « 3 » MOXET OBITh BBICTABIICHA YICHUKY,
BBINIOJIHUBIIEMY pabOTy HE MOJHOCTBIO, €CJIM OH 0€301MO0YHO BBINOIHUI OoJjee
MTOJIOBUHBI 00BhEMa BCEH pabOTHI.

OuneHka KOMOMHUPOBAHHBIX MUCBMEHHBIX Pa0OT M0 MaTEMaTHKe.

[TucemenHas paboTa 1Mo MaTeMaTHKe, MOJIeKAIIAS OLICHUBAHHUIO, MOYKET COCTOSITh
U3 3a/1a4 U npuMepoB (KoMOMHHMpoOBaHHas paborta). B 3Tom ciydae mpemnojaBaTenb
CHauaja JaeT NpeABAPUTENbHYIO OLEHKY KaxJ0il yacTh paboThl, a 3aTreM OOIIYyIO,
PYKOBOJICTBYSICH CIIETYIOIIHM:

a) eciu 00e 4acTH pabOThI OLIEHEHBI OJIMHAKOBO, TO 3Ta OTMETKA JTOJDKHA
OBITH OOIIICH JJIs BCeil pabOTHI B IIEIIOM;
0) €CJIM OIICHKHU YacTel pa3HATCS Ha OJIUH Oallyi, HampuMep, TaHbl OTMETKU

«S» 1 «d» mn «4» 1 « 3 » U T. 1., TO 3a pabOTy B LIEJIOM, KaK IPaBUIIO, CTABUTCS
HU3MIasi U3 IBYX OTMETOK, HO MTPH 3TOM YYUTBIBACTCS 3HAUCHUE KaXKI0H U3 yacTen
paboTHI;

B) HU3MIast U3 JBYX JaHHBIX OTMETOK CTABUTCS M B TOM CIIy4ae, €CIIi OJTHa
4acTh PabOTHI OLIEHEHA OaIITIoM «5 », a Ipyras — 0anaom «3 », HO B 3TOM ClIy4yae
MIPEI0/1aBaTeNlb MOXKET OLIEHUTh TaKylo padoTy B LIEJIOM 0aJIOM «4» IIPU yCIOBHH,
YTO OTMETKA «5» MOCTaBJICHA 32 OCHOBHYIO YacTh padOoTHI;

r) €CJIM OJIHA U3 YacTeil paboThI OlIEHEHA OaIIoM «5 » WUiH «4», a Apyras —
6amoM «2» unu «1», To 3a BCIo paboTy B 1IEJIOM CTaBUTCS 0asll «2», HO pernojaBaTeib
MOJKET OLEHUTH BCIO paboTy 6amiom «3 » IpU YCIOBHUH, YTO BBICIIAS U3 JIBYX JAHHBIX
OLICHOK MTOCTABJICHA 32 OCHOBHYIO YacTh PaOOTHI.

Ilpumeuanue. OcHOGHOU CUUTAECTCA Ta YacTb pPA0OOTHI, KOTOpAs BKIKOYAET
OonpIuil Mo 00BeMy MM HanboJiee BaKHBINA 1O 3HAUEHUIO MaTepHal Mo U3y4aeMbIM
TeMaM IPOrpaMMBl.

OueHka TeKyIMX MUCbMEHHBIX padoT

[Tpu ouileHKe MOBCETHEBHBIX 00YYAOMIUX pabOT MO MAaTEMaTUKE yUYUTEhb
PYKOBOJCTBYETCS YKa3aHHBIMU HOPMaMU OLICHOK, HO YYUTBIBAET CTEIICHb
CaMOCTOSATEIBHOCTH BBITIOTHEHHS Pab0T yJalMMHUCS, a TAKKE TO, HACKOJIBKO
3aKpEIUIEH BHOBb U3y4aeMblid MATEPHAIL.

Oobyuarowgue MACEMEHHBIE PaA0OMbl, BHIIIOJIHEHHBIE YYAIlIUMKCS BIIOJIHE



CaMOCTOATCIIbHO C IPUMCHCHUCM PAHCC U3YUCHHBIX U XOPOULO 3AKPENTIEHHBIX 3HaHI/II71,
OLCHUBAIOTCA mak aice, KaK U KOHNpOJibHble pa6OTI>I.

Oﬁyltaiomue IIMCbMCHHBIC paﬁombl, BBIITOJIHCHHBIC BITIOJIHEC CAMOCTOATCIBHO, HA
TOJIBKO YTO U3YUYCHHBIC U HeooCmamo4Ho 3aKkpenjieHrnvle IpaBuiia, MOTYT OLICHUBATBHCA
Ha 00uH bann ebliie, YCM KOHTPOJIbHBIC pa60TI>I, HO OTMETKa «5 » U B 3TOM cily4dac
BBICTABJIACTCA TOJIBKO 3a 6€3yK0pu3H€HHO BBITNIOJTHCHHBIC pa6OTBI.

Ilucomennvie pabomul, BHINIOJTHEHHBIE B KIIACCE C Nped8apumenbHuiM pazoopom
UX TIOJT PYKOBOJICTBOM YYHTENsl, OLUEHUBAIOTCS Ha OOuH OAQll Hudxdce, 4eM 3TO
IPEeyCMOTPEHO HOpPMaMH OLEHKH KOHTPOJBHBIX MHUCBMEHHBIX paboT. Ho
Oe3yKopusHeHHO BBITIOJIHEHHAs paboTa U B 3TOM ClIydae OLIEHUBAETCS 0AIIoOM «5 ».

Jlomawinue nucomeHnHble padomsl ONEHUBAIOTCS TaK K€, KaK KJaccHas pabora
oOy4aroIero xapakrepa.

HopMmBblI 011eHOK MaTeMaTH4YeCKOI0 JUKTAHTA BBICTABJIACTCH C y4eTOM 4HCJIa
BEPHO pelIeHHbIX 3aJaHMIi:

Bricokuit ypoBeHB (OTMETKA «5»): YHUCIIO BEPHBIX OTBETOB -8.

[ToBBIILIEHHBIN YPOBEHD (OTMETKA «4»): YUCIIO BEPHBIX OTBETOB - /.

ba3oBbIif ypoBeHb (OTMETKA «3»): YMCIIO BEPHBIX OTBETOB-5,6.

Hwxe 6a30Boro ypoBeHb (OTMETKA «2»): UUCIIO BEPHBIX OTBETOB MEHEE 5.

HopMmbl oneHok tecra:

Bricokuit ypoBeHb (0TMETKa «5) 4Kciio BepHbIX 0TBETOB - OT 90 10 100%.

[ToBbIlLIEHHBIH YPOBEHDb (OTMETKA «4»): YHCIIO BEPHBIX OTBETOB - OT 70 10 89%.

ba3oBblii ypoBeHb (0OTMETKA «3»): UMCII0 BEPHBIX OTBETOB - OT 5010 69%.

Huskuit ypoBeHb (0TMETKa «2»): uncio BepHbIX oTBeToB - 0 - 49%.

HopwMmsl o11eHOK yCTHOTO OTBETA:!

Bricokuii ypoBeHb (0TMeTKA «5») BBICTABIISICTCS, €CJIM yUALIHICS:

[IOCJIEIOBATENILHO, YETKO, CBS3HO, OOOCHOBAaHHO M 0€30IIMO0YHO H3JIaraeT
yuyeOHbIIl MaTepual; JaeT OTBET B JIOTUYECKOW  IOCJIEOBATEIBHOCTH C
HCIIOJIb30BAHUEM MPUHATON TEPMUHOJIOTUH;

MOKAa3bIBAE€T IMOHUMAHUE CYIIHOCTM pPAacCMaTPUBAEMBIX IOHATUN, SIBICHUM U
3aKOHOMEPHOCTEM, TEOPHUIA, B3AaUMOCBS3EM; YMEET BBIIAECIATH INIABHOE, CAMOCTOSATEIIBHO
MOTBEPKAATh OTBET KOHKPETHBIMU MTPUMEPAMH, (DAKTaMHU;

CaMOCTOSITEIBHO aHAIM3UPYET U 0000IIaeT TEOPETUUECKUI MaTepuai; CBOOOIHO
YCTaHABIIMBACT MEXIPEIMETHbIE (HAa OCHOBE paHee MPUOOPETCHHBIX 3HAHUN) U
BHYTPUIIPEIMETHBIE CBSI3H;

YBEPEHHO U 0€301IMO0YHO MPUMEHSET OJyYCHHbIE 3HAHUS B PEIIEHUH HOBBIX,
paHee He BCTpEYaBIIMXCS 3a/1ay;

paIoHaIbHO UCIOJBb3yeT HArJSAHBIE TMOCOOWs, CIpaBOYHBIC MaTepUalbl,
y4eOHUK,  JIOMOJHUTEIBHYI  JIUTEPaTypy,  MNEPBOUCTOYHHWKH;  MPUMEHSET
YIOPSA0YEHHYIO CHCTEMY YCIOBHBIX OOO3HAaYeHWIl TMpU BEJEHUU 3aluced,
COIIPOBOXKJIAIOIIMX OTBET; MMEET HEOOXOIMMBbIE HaBBIKM pabOThl C mpubopamw,
YepTekaMu, CXeMaMH U TpaduKaMu, CONYTCTBYIOIIUMH OTBETY;

JIOTTYCKAeT B OTBETE HEIOUEThI, KOTOPbHIE JIETKO UCIPABIISIET [0 TPEOOBAHUIO
yUUTEJIS.



IHoBbINIeHHBIH YPOBEHb (0TMETKA «4») BBICTABISETCS, €CIINM YYaIIUNHCS:

IOKa3bIBAET 3HAHME BCETO M3YYEHHOro y4yeOHOro Marepuaia; JaeT B OCHOBHOM
MpaBUJIbHBIA OTBET; y4yeOHBIM MaTepuan H3j1araeT B OOOCHOBAaHHOM JIOTMYECKOMH
MIOCJIEJOBATENIbHOCTH C MPUBEJIEHUEM KOHKPETHBIX IPHUMEPOB, IIPU 3TOM JOIMYCKAET
OIHY HerpyOyio omuOKy wuiu He Oosiee JABYX HEIOYETOB B HCIIOJIb30BAaHUU
TEPMUHOJIOTUM Y4€OHOrO MpeAMEeTa, KOTOPhlE MOXET HCIPABUTh CaMOCTOSITENBHO;
aHAIM3UPYET U 0000I1aeT TEOPETUYECKUI MaTEPHAIT;

coOJII0JTaeT OCHOBHBIE MPaBUiIa KYyJIbTYpbl YCTHOM pedr; MpPUMEHSIET
YIOPSA0OYEHHYIO CUCTEMY YCIOBHBIX 0003HAYEHUH MpY BEJICHUU 3aIMCeH,
COIPOBOKIAIOLINX OTBET;

ba3oBblii ypoBeHb (0TMeTKa «3»), BBICTABIIACTCS, €CIIA YUaIlHiCs:

JEMOHCTPUPYET YCBOCHHE OCHOBHOTO COJIEPKaHUs Y4eOHOT0 MaTepHalia, UMeeT
poOenbl, He MPENSITCTBYIONINE JaTbHEHIIIEMY YCBOCHHUIO YUeOHOT0 MaTepHaa;

MIPUMEHSET MOJIyYCeHHbIC 3HAHUS TIPU OTBETE HA BOIIPOC, aHATIM3E MPEITI0KEHHBIX
CUTYallui TI0 00pasily;

JIOTTYCKaeT OIMUOKU B UCIIOIH30BAaHUM TEPMUHOJIOTHH Y4€OHOTO TIPEeIMETa;
MOKa3bIBAET HEJOCTATOUHYIO CPOPMUPOBAHHOCTH OTACIHHBIX 3HAHUN U YMEHUM;
BBIBOJIBI 1 O0OOIIIECHHS apTyMEHTUPYET ¢1abo0, JOMyCKaeT B HUX OIIUOKH;

3aTpyIHSAETCS IPU aHau3€e U 0000IIEHNU y4eOHOT0 MaTepuaa;

JTaeT HETOJIHBIE OTBETHI HA BOMPOCH! YUUTEIIS WJIA BOCIIPOU3BOIUT COJAEPKAHUE
paHee MPOYUTAHHOTO y4eOHOro TEKCTa, C1ad0 CBA3AHHOIO C 3aJJaHHBIM BOIIPOCOM;

UCIIOJIb3YeT HEYMOPSIIOYCHHYIO CUCTEMY YCIOBHBIX 0003HAYECHUI MTPU BEACHHUH
3alMceil, COMPOBOXKIAOIINX OTBET.

Huxe 62a30B0r0 ypoBeHb (0TMETKA «2)) BBICTABIIACTCS, €CIU YUAUIAKUCS:

HE PacKpblUT OCHOBHOE COJIep)KaHHe y4eOHOTo MaTepuaia B mpejenax
MOCTABJIEHHBIX BOIMPOCOB; HE YMEET MIPUMEHSATh UMEIOIINECS 3HAHUSI K PEIICHUIO
KOHKPETHBIX BOIPOCOB M 33/1a4 10 00pasily;

JIOTIyCKaeT B OTBETE 0o0Jiee IBYX TPyObIX OMMOOK, KOTOPHIE HE MOXKET UCIIPABUTH
JaXe TIPY TIOMOIITY YYaIIUXCS U YIUTEIIS.



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA, OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbBI 1JIAA YYHEHUKA

['eometpus. 7-9 knaccel: yueb. 11 obmieoopazosar. opranuzauuii / [JI. C.
ArtacsH, B. @. byry3os, C. b. Kagomiies u ap.]. — 6-¢ uzg. — M. :
ITpoceemienue, 2016. — 383c.

METOJJUYECKHUE MATEPHUAJIBI I YYUTEJIA

Marematuka. Peanuzanus tpedoanuit ®I'OC ocHOBHOTO 00111€T0
oOpazoBaHus : MmeToanueckoe nocodue s yautess / JI. O. Pocnosa, E. E.
Aunekceena, E. B. byuko ; mox pexn. JI. O. Pocnopoii. — M. : ®I'bHY
«MHCTUTYT cTpareruu pa3Butus oopazoBanus PAOy», 2022. — 264 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. MockoBcKast 31€KTpPOHHAs 1IKOJIa
https://uchebnik.mos.ru/catalogue?subject_ids=19

2. 'ocynapctBenHast oOpa3zoBarenbHas miatdopma «Poccuiickas dJeKTpoHHAs
mkoay https://resh.edu.ru/subject/8/

3. «O06pa3oBaTenbHbINi MOpTan «3HaHuo» hitps://znanio.ru

4. Equnast KoJuteKIus [udpoBbIX 00pa3oBaTeabHbIX pecypcoB http://school-
collection.edu.ru/-

5. bubmmoreka L{OK https://m.edsoo.ru/7f417af8

6. http://school-collection.edu.ru/

7. https://urok.apkpro.ru/
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