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INOACHUTEJIBHAS 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JelOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECleUYUTh H3y4YE€HUE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoKeHUe, ONUPAcTCd Ha JIOTMYECKYlO, NOKa3aTeNIbHYIO JMHUIO. [leHHOCTh u3yudeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs 3aKII0YAETCsl B TOM, YTO 00yJaroLHiics
YUYUTCS TNPOBOAUTH JIOKA3ATEIbHBIE PACCYKIEHHUs, CTPOUTH JIOTMYECKHE YMO3AKIIOYCHMUS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJMTH
paccy’KIeHUs «OT IPOTUBHOI0», OTINYATh CBOIMCTBA OT MPHU3HAKOB, (POPMYJIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

BTopoi1 nenbro u3y4eHuss reOMETpUH SBIISETCS UCIIONIBb30BaHUE €€ KaK MHCTPYMEHTA IIpU
PEILIECHUHU KaK MaTEMATHYECKUX, TaK ¥ IPAKTUYECKUX 3a7a4, BCTPEYAIOIIUXCS B PEAJIbHOM JKU3HH.
OOyuarouiics JODKEH HAy4YMThCS ONpPENENUTh I'€OMETPUUYECKYI0 (pUrypy, omucaTh CIOBAMHU
JAHHBIA YepTEX WM PUCYHOK, HAWTH TIOIIA/Ib 3€MEJIBHOTO YYaCTKa, PACCUYUTATh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOensi Wi TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUUCIUTENbHAS JIMHUA B U3ydyeHUu reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOI0 XapakTepa 0OyyarolMHCs YUUTCS CTPOUTh MaTeMaTHUYeCKHe MOJIENIN PealbHbIX
JKU3HEHHBIX CUTYyallUd, IPOBOAUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOIO
pe3ynbTara.

KpaiiHe BaXHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYTMMH YYEOHBIMM IpeIMEeTaMHu,
MOTUBUPOBaTb  MCIIOJIb30BaTh  ONPEACNCHHUS  TIEOMETPUYECKUX (QUryp U TOHATHI,
JIEMOHCTPUPOBATH MTPUMEHEHHE TTOJYYSHHBIX YMEHHH B (PU3HMKE U TEXHHUKE. DTH CBSI3U HanboJee
ApKO BUIHBI B TeMaX «Bektops», « TpuroHoMerpuueckrue COOTHOIIEHU», «MeTo1 KOOpAuHAT
u «Teopema ITudaropar.

VYuebHblit Kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE pPa3Jesibl COAEPIKaHUS:
«l'eomerpuueckne GUTypsl W HUX CBOWCTBa», «VI3MepeHHE TeOMETPHYECKHX BEITHUYUHY,
«JlexkapToBBl ~ KOOpAMHATBI HA  IUIOCKOCTW», «BekTope», «/IBHKEHHsS  IIJIOCKOCTHY,
«IIpeoOpazoBanus mog00U.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos (2
yaca B Helelr), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kitacce — 68 gacoB (2 yaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

HauvanpHele nmonsTus reomerpun. Touka, mpsimas, OTpe3OK, Jyd. Yros. Bunabel yrios.
BeprukaneHple U CMEXHBIE yrubl.  buccektpuca yria. Jlomanas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMETpHH. [IpuMepbl cuMMeTpun
B OKpPY’KaroIleM MUpE.

OcHOBHBIE TIOCTPOECHMSI € TIOMOILBIO IUPKYJIS U TMHEUKHU. TpeyronbHuk. Beicota, Meauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M NpU3HAKM DPABHOOEAPEHHOro TpeyrosibHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajlieNbHbIX NpsiMbix. CymMMma yrioB TpeyrojbHuKa. BHemnue
YTJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMaHbl HMPSMOYTIOJIBHOIO TPEYTOJBHUKA,
IpOBEAEHHOW K runoreHyse. llpu3Hakum paBeHCTBa NIPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
[TpstMoyTONBbHBIN TPEYTOJIbHUK € yTaoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
TeopeMa o 0oJIbIlIeM yrie U 60blIeH cToOpoHe TpeyronbHUKA. [lepneHuKysp 1 HaKJIIOHHAS.

I'eomeTpuueckoe MecTOo TO4YeK. buccekTpuca yria M CEepelMHHBIN NEPHEHIUKYISIP K
OTpE3Ky KaK Fr€OMETPUUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, HMX CBOiicTBa. B3auMHoe pacrnoyioxxeHue
OKpYy»kHOCTH U npsiMoit. KacarenbHas u cexy1nas K OKpyKHOCTH. OKpy>KHOCTb, BIUCaHHAsI B yTOJI.
BrnircanHas U onncaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YersipéxyronsHuku. llapamnenorpamm, e€ro npusHakd W CBOMCTBA. YacTHBIE cCilyyau
napauienorpaMMoB (TIPSIMOYTOJIBHUK, PoMO, KBaJpaT), UX NpU3HAKU U cBoiicTBa. Tpamenms,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Merton ynBoenus Menuasbl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema O
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TogoOue TpeyroapHUKOB, KOdpduimenT nomaodus. [lpusnaku mogoOus TPEyroJbHHUKOB.
[TpumeHneHnne no100ust pU pelIeHUH TPAKTUUECKUX 3ajau.

CaoiicTBa miomiaaeil reomerpudeckux ¢uryp. @opmynbsl A IUIOIAAM TPEyroJIbHUKA,
napaiuienorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUI0IIael MoJ00HBIX GUryp.

Brruncnenue miomaaei TpeyroJbHUKOB M1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema I[Tudaropa. Ilpumenenue Teopemsl [Indaropa npu pereHNN NpakKTUUECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO YIJIa IpsAMOYIOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.

BrnucanHbple M IEHTPAJIBHBIE YTJbl, YIOJ MEXIY KacaTeIbHOM M XOpAOW. YTJIBI MEXKIY
XOpAaMHU U CeKylIUMH. BrincanHble U onucaHHble YeThIPEXYTOIbHUKH. B3anMHoe pacnookenue
IBYX OKpyxHocTel. Kacanue okpyskHocteil. O01ue kacaTelbHbIe K ABYM OKPYKHOCTSIM.



9 KIIACC

Cunyc, xocunyc, TanreHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyJIbl IPUBEICHHUS.

Pemenne TpeyronbHukoB. Teopema KOCMHYCOB UM TeopemMa CHUHYCOB. Pemienue
MPaKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nonobus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpoOU3BEIEHUN OTPE3KOB XOPA, TEOPEMBI O ITPOU3BEACHUN OTPE3KOB CEKYLIUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

Bektop, nnuHa (MOAYNb) BEKTOpa, COHANpaBlIE€HHbIE BEKTOPHI, ITPOTHUBOMOIOKHO
HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMM HaJ
BEeKTOpaMHu. PaznokeHue BeKTopa 10 IByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpA.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXO0XKACHUS JJIMH U YTIJIOB.

JlexapToBbl KOOpAMHATHI HA IJIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPYXHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPYKHOCTEHN U IpsIMbIX. MeTOI KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTHU. ['pajtycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JIIMH AYT OKpyx)HocTell. [nomans kpyra, cekTopa, CerMeHTa.

JIBuKEeHMsI TITIOCKOCTH U BHYTPEHHHE CUMMETpHH (QUryp (371eMEeHTapHbIE MPEACTABICHUS).
[TapannensHbIi iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IporpamMMmbl ydeOHoro kKypca «I'eomerpusi»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIGHUEM HHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM PpOCCUHCKMX MaTeMaTHKOB M POCCHICKOMN
MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M IPUKIAJHBIX
chepax;

2) rpaaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M peald3aluu ero Ipas,
NPEJCTAaBICHHEM O MAaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKHUX MpPOOJieM, CBA3aHHBIX C MPAKTUUYECKUM IMPUMEHEHHEM JOCTHXKEHHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX IIPUHLIUIIOB B ACATEIbHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUU Bcel
AKHU3HU Ul YCHEIIHON Npo(ecCHOHAIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPOM M IIOCTPOCHHUEM WHIMBUIYAJbHOW TpaeKTOpUU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB € YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHU, pacCyKJIeHUH, YMEHUIO BUJETh MAaTEMaTUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeNOBEKa, HPHUPOAbI U O0OIecTBa, NOHWMaHHUEM
MaTeMaTUYeCcKOl HayKH Kak c(epbl 4elOBEYECKOW NeATEeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAaHHWS MHUpPA, OBJIAJACHHEM NPOCTEHIIMMHU HaBBIKAMU
HCCJIEIOBATENIbCKOM 1€ATEIbHOCTH;

6) puznueckoe BocnuTaHue, popMUpPOBaHUE KYJIbTYPbI 310POBbS M SMOLMOHAJIBHOIO
Os1aromostyqusi:

TOTOBHOCTBIO TPUMEHSTh MaTEMaTUUECKHE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOr0 00pasa >KM3HH (340pPOBOE MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynspHas (Gu3nueckas aKTUBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa PeQUIEKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eloBeka,

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
HOCJEICTBUM Il OKpY’Karollel Cpesibl, 0CO3HAHHEM IJI00AJIbHOTO XapakTepa KOJIOTMYECKHX
npo0JeM U MyTel ux pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBHUAX HGOHpeI[eJIéHHOCTI/I, MOBBIICHUIO YPOBHHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLINI KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAaEeMble DPELICHUS M JCHCTBHS,
(GbopMyIHpOBATH M OLICHUBATH PUCKHU H MOCIEICTBUS, HOPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHMBepPCcaJIbHbIe YUeOHbIe 1elicTBUS

Ba3oBrble Jiornyeckue JeiicTBUA:

® BBIBIATh M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHATHSAMHU, (OPMYIHPOBATH OIpPEACTCHUS TMOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCcU(UKAIIMKU, OCHOBAHUS JIJIsI 00OOIICHUS U
CPaBHEHHS, KpUTEPHUU TTPOBOJIUMOTO aHAIIN3A,

® BOCIPHHUMATH, (HOPMYIHPOBATH M MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIBHBIC U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIIBIISATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U NIPOTHBOpEYHs B (paKTax,
TAHHBIX, HAONMIOACHHUSX W YTBEPXKICHUSAX, NpeyiaraTb KPUTCPUU I BBISBICHUS
3aKOHOMEPHOCTEH M POTUBOPECUHIA,

e JlenaTh BBIBOJBI C UCIOJIB30BAHHWEM 3aKOHOB JIOTUKH, JECTyKTUBHBIX U HMHyKTUBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30uparh I0Ka3aTeIhCTBA MATEMATUYECKUX YTBEPXKIEHUH (TIPSIMBIE U OT MPOTHUBHOTO),
MPOBOJANTH CAMOCTOSATEIHHO HECIOXKHBIE J[0OKA3aTelIbCTBA MaTeMaTUYeCKuX (aKToOB,
BBICTpAauBaTh apryMEHTAIUI0, NMPUBOJUTh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIC PACCYXKICHHUS,

e BbIOMpaTh cnoco0 pemieHUs y4eOHOHM 3ajauu (CpaBHUBaTh HECKOJBKO BapHaHTOB
pelIeHus, BEIOUpaTh HanOoJiee MOIXOMSMIINANA C YIETOM CaMOCTOSITEIIEHO BBIICIICHHBIX
KPUTEPHEB).

ba3oBble ucciaenoBaTebCKHe JeiiCTBHS

® HCIOJNB30BAaTh  BOMPOCHI  KaK  HCCICHOBATEIbCKUH  WHCTPYMEHT  ITO3HAHUS,
dbopMyIIHpoOBaTh BOIMPOCH, (PUKCUPYIOILIHE TPOTHBOPEUHE, TPOOIEMY, CaMOCTOATEIHHO
YCTaHABIIMBATh WCKOMOE M JaHHOE, ()OPMUPOBATH THUIIOTE3Y, apryMEHTHPOBATH CBOIO
MTO3HUIMIO0, MHEHHE;

® TMPOBOJIUTH IO CAMOCTOSTEIHHO COCTAaBICHHOMY IUIAHY HECIOXKHBIM AKCIEPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAaHNE TI0 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHIEeCKOTO 00OHEKTA,
3aBUCHUMOCTEN 00BEKTOB MEXKAY COOOi;



CaMOCTOSITEIILHO (POPMYITUPOBATH OOOOIIICHHS U BBIBOIBI IO Pe3yJIbTaTaM MPOBEIEHHOTO
HAOJIOJICHUS, WCCIICAOBAaHUsS, OICHUBATH JOCTOBEPHOCTH ITOJYYCHHBIX PE3yJIbTATOB,
BBIBOZOB 1 0000IIEHNI;

MIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MIPEITOJIOKESHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH UH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
pELIeHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATH, CHCTEMATHU3UPOBATh U HUHTEPIPETHPOBATh HH(OPMALIHIO
pa3IMYHbIX BUJOB U (HOPM IMpe/ICTaBICHHUS,

BbIOUpaTh opMy MpecTaBlieHuss WHGOOPMALIUK U WUIIOCTPUPOBAThH PellaeMble 3a/1adyu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJAE&KHOCTh MH(POPMAIUKM 1O KPUTEPUSM, MPEIIOKEHHBIM yUUTEJIEM WIH
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATH U (POPMYJIMPOBATH CY>KJEHUS B COOTBETCTBHH C YCIOBUSAMH U IEIISIMU
o01IeHusl, SICHO, TOYHO, T'PaMOTHO BBIp@XaThb CBOIO TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHMs 3a/ladyl, KOMMEHTUPOBAThH
MOJTyYEHHBIN Pe3yIIbTaT;

B X0JIe 0OCYKJIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY O00OCYKIaeMOU TE€MBbI, MPOOIEMBbI,
pelaeMoii 3a1aun, BhICKa3bIBaTh U], HAIICJICHHbIE HA MOUCK PEUICHHS, COTIOCTABIIATh
CBOHM CYKJICHUS C CY>KICHUSMU JIPYTUX YYACTHUKOB JTUAJIOTa, OOHAPY>KUBATh pa3inyuue U
CXOACTBO TIO3WIMA, B KOPPEKTHOW Qopme (GopMyIupoBaTh pa3HOTIACHS, CBOH
BO3PAXKEHUS,

MPEJICTaBISTh Pe3yIbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTa, UCCIEeNIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3a7a4 MPE3CHTAlUH U
0COOCHHOCTEH ayAUTOPHH;

MOHUMATh U UCIOIH30BaTh MPEUMYIIIECTBA KOMaHTHOW ¥ MHAUBHUIYAIbHON pabOTHI MpH
pelieHnr yueOHbIX MaTeMaTHUeCKUX 3a7ay;

MPUHUMATH 1I€JIb COBMECTHOM NI€ATENIbHOCTH, IJIAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM
paboThl, pacpenensaTh BUIbI padOT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC U Pe3yIbTaT
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

y4acTBOBATh B TPYIIIOBBIX (popMax paboThl (00CyX)AeHUSI, 0OMEH MHEHUSIMH, MO3TOBBIE
IITYPMBI U JIPYTHE), BBITIOJHITH CBOIO YaCTh paOOThl M KOOPIUHUPOBATH CBOU JICUCTBUS
C IpyTUMH YJICHAMHU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIa/1a B OOIIUN TIPOIYKT 1O
KpUTEpUaIM, chOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUJIaH, alTOPUTM pelleHus 3agaud (WIM ero 4acTh),
BbIOMpaTh CHoco0 pemeHus ¢ Y4ETOM HMEIOLUXCS PEecypcoB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PELICHUH € y4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:



e BIAJETh CIIOCO0AMU CaMOINIPOBEPKH, CAMOKOHTPOJIS TpOLecca M Pe3ysbTaTra peIIeHHs
MaTeMaTH4YeCKOM 3a1a49M;

® [PEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MpPH PELICHUM 337ayd, BHOCHTH
KOPPEKTHUBBI B JEATEIIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBATh COOTBETCTBUE PE3YJbTaTa JCSATEIBHOCTH IOCTABICHHON IEJIN U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MIIM HETOCTHIKCHHUS 1€, HAXOAUTh OIIUOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

K koumy oOyuenuss B 7 kJacce oOydarOUMiics MOMYYHUT CIEIYIOIIUE NpPEIMETHBIE
pE3yJIbTaThI:

Pacnio3HaBaTh UM3ydeHHbIE TI€OMETpUUYECKHE (UIYpbl, OIpPENeNATh HUX B3aUMHOE
pacrioyio’keHue, n300paxaTb FeOMETpUUECKUE QUTYpBI, BBIIOIHATH YEPTEIKH IO YCIOBHIO 334a4H.
W3mepsaTs NMHENHBIE W YIVIOBBIE BEJIMYUHBL. Pemars 3a1aun Ha BBIYHUCICHUE UIMH OTPE3KOB U
BEJIMYMH YIJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHON KU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX 0OBEKTOB 10 MOPSAIKY BETUYUHBI.

Ctpoutp 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

Ilonb30BaTbcs NpPHU3HAKAMHM PABEHCTBA TPEYrOJBHHMKOB, HCIOJIB30BaTh IIPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

ITpoBOAUTB JTOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM IN€OMETPUUYECKUX TEOPEM.

Ilonb30BaTbcs MpPU3HAKAMU PABEHCTBA IMPSIMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEIUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJBHOIO TPEYrOJbHUKA, B PpELICHUU
FEOMETPUUYECKUX 3a7ad.

OnpenensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYTOM MPSIMOM.

Pemiats 3a1a4un Ha kieT4yaToi Oymare.

[TpoBOIUTH BHIYMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIE 3HAYEHUs YIJIOB B
F€OMETPUUYECKHX 3aJ1a4aX C UCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJbHUKOB H MHOTOYTOJIbHUKOB,
CBOICTB yIJI0B, 00pa30BaHHBIX NIPU EPECEUEHHUH ABYX NApAJUIETbHBIX MPSAMBIX ceKyIel. PemaTth
IIPaKTUYECKUE 3a7a4M Ha HAXOKIECHHUE YIJIOB.

Brnanets moHATHEM r€OMETPHUECKOTO MECTa TOUEK. Y METh OIpeNeNIATh OMCCEKTPUCY yIiia
Y CEPEIMHHBINA EPIEHAUKYIISIP K OTPE3KY KaKk F€OMETPUUYECKHE MECTA TOYEK.

@opMyIMpPOBATH ONPEICIICHNUS] OKPYKHOCTH M KPYyra, XOpAbl U JUaMeTpa OKPY’KHOCTH,
MIOJIB30BAThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILIECHUHU 3a1a4.

Bnaners noHsATHEM OINMCAaHHOM OKOJIO TPEYTOJIBHUKA OKPY’KHOCTH, YMETh HaXOIUTh €€
ueHTp. Ilonp3oBaThCcs GakTamMu 0 TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYroOJIbHUKA [IEPECEKAOTCs B
OJIHOW TO4YKE, MU O TOM, 4YTO CEpPEAVHHBIE IEPIEHIUKYJSAPbl K CTOPOHAM TpPEYroJIbHUKA
IIEPECEKAIOTC B OJHOU TOUKE.

Bnamers noHsATHEM KacaTelnbHOM K  OKPYKHOCTH, IIOJIb30BaTbCs TEOPEMOU O
NEPHEHAUKYIISIPHOCTH KAcaTeJIbHOM U painyca, MPOBEAEHHOTO K TOUKE KaCaHUsI.

[Tonp30BaTbCcs MPOCTEMIIMMHM TE€OMETPHUYECKMMH  HEPABEHCTBAMH, ITOHUMATh HUX
MIPaKTUYECKUM CMBICIL.



[TpoBOIUTH OCHOBHBIE T€OMETPUUYECKHE TOCTPOCHHSI C TIOMOIIBIO LIUPKYJIS M TMHEHKH.

K koniy oOyuenuss B 8 kJacce oOydaromuiics MOMYYHUT CJEIYIOIIUE NpPEIMETHBIE
pe3yIbTAThL:

Pacrnio3HaBaTh OCHOBHBIE BM[bl YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, IOJIb30BaTbCS HX
CBOWCTBaMM IIpH PELLICHUH T'€OMETPUUECKUX 3ajiau.

[TpuMeHsTh CBOICTBA TOUKM IIE€PECEUEHMS] MEIUaH TPEyrojbHUKA (LIEHTpa Macc) B
pELICHUH 3a7ay.

Brnaners nonstuem cpenHel JUHUM TPEYrojbHUKA U TpalelMy, IPUMEHATh UX CBONCTBA
IOpU pelleHun reoMerpuyeckux 3anad. Ilomp3oBarbes Teopemoilt Paneca U Teopemoil o
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJIS PELIEHUS NPAKTUYECKUX 3a/1a4.

[TpuMeHsTh IpU3HAKU [10100US TPEYTOJIbHUKOB B PELIEHUH FEOMETPUUECKUX 3aau.

[Tonw3oBatbes Teopemoii [Tudaropa ass perieHus reOMeTpUYECKUX U IPAKTUYECKUX 3ajiau.
CrpouTh MaTeMaTHYECKyI0 MOJIENIb B IPAKTUYECKUX 3aa4axX, CAMOCTOSITEIbHO JeaTh YePTEX U
HaXOJUTbh COOTBETCTBYIOLIUE JIMHBI.

Bragerp moHATHSIMH CHHYca, KOCHMHYCa W TaHITE€HCAa OCTPOro yrija MpsIMOYTOJbHOIO
TpeyroyibHuKa. [10y1b30BaThCs STUMU HOHATHAMM IS PELICHUS IPAKTUYECKUX 3a]1ay.

Bbruucnare  (pa3nuuyHbIMM - cllocoOaMu)  IUIOIIAJAb  TPEYroJlbHHKAa MW IUIOLIaIU
MHOTOYTONBHBIX  (uryp (MOonb3ysch, TA€ HEOOXOIUMO, KaIbKyIaTopoMm). [IpuMeHsATH
[I0JTy4YE€HHbIE YMEHUSI B IPAKTUYECKUX 3a/ladax.

Bnanerp NOHATHAMM BIMCAaHHOIO W LEHTPAIBHOIO YIJIA, MCIIOJIB30BaThb TEOPEMBI O
BIIMCAHHBIX yIJax, YIJIaX M1y XoOpJaMH (CeKyILMMH) U YIJie MeKy KacaTeJIbHOM U XOpAoH pu
pelIeHUH TEOMETPUUYECKUX 3a/1a4.

Bragerp moHsATHEM ONKMCAHHOTO YETHIPEXYTOJbHHUKA, MPHUMEHSATh CBOICTBA ONUCAHHOIO
4eThIPEXYTOJbHUKA NP PEILICHUH 3a/1au.

[TprMeHATHh NOTy4YEeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHe MOAEIH s
3a[a4 peasbHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS C TPUMEHEHHEM 010015
Y TPUTOHOMETPUH (TI0NIb3YSICh, I'/I€ HEOOXOUMO, KaIbKYJIITOPOM).

K koniy oOyuenus B 9 kjacce oOydaromuiics MOMYYHUT CJEIyIOIIUE NpeAMETHbIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPUUECKHE QYHKIIMHU OCTPBIX YIIIOB, HAXOUTh C UX TIOMOIIBIO PA3INYHbIE
AJIEMEHTHl TMPSMOYTOJBHOTO TPEYTroJIbHUKA («PELIEHUE NPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxonuTh (¢ MOMOIIBIO KAJIBKYJIATOPA) JUIMHBI U YIIIbI AJI1 HETAOJUYHBIX 3HAUCHHH.

[Tonp3oBaTbes GopMysnaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKIEHHSI COOTHOILIEHUN MEX]ly TPUTOHOMETPHUUYECKMMH BETMUMHAMU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB U KOCHHYCOB JUISl HAXOX/IE€HUS PA3IUYHbIX JIEMEHTOB
TPEYTOJIbHUKA («pELIEHUE TPEYTrOJIbHUKOBY), MPUMEHATh MX INPH PEIIEHHUH T'€OMETPHUECKUX
3az1ad.

Brnagers nonstusimu npeodpazoBaHus M000Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. Ilonp3oBaThCcsl CBONCTBAMU MMOA00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HaXOJUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumensTs cBoiicTBa MOA0OMS B MPAKTUYECKHUX 3a7a4ax.
YMeTb NpUBOAUTH MPUMEPHI OJOOHBIX (PUTYP B OKPY>KAIOILIIEM MUDE.

[Tonp30BaTbess TEOpEMaMu O IPOU3BEIECHUM OTPE3KOB XOPJ, O NMPOU3BEACHUHM OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonp3oBaTbcss BEKTOpaMH, IMOHMMAaTh MX T€OMETPUYECKUH M (U3NYECKUHA CMBICT,
OPUMEHATh MX B PELICHUH T'eOMETPHUYECKUX M (U3NYecKux 3ajad. [IpuMeHSTH cKanspHoe
IIPOM3BE/IEHNE BEKTOPOB JJIsl HAX0K/IEHUs JJIMH U YIJIOB.



[Tonp3oBaTbcss METOAOM KOOpPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PEIICHUH
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnazners MOHATHAMU MPaBUIIBHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPY>KHOCTH, JJIUHBI TyTH
OKPY>XHOCTH M PpaJMaHHOW Mepbl yIja, YMeTb BBIUMCIATH IJIOLIAJb Kpyra MW €ro 4acTew.
[TprMeHATH MOJTy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxomute ocu (MM LEHTPHI) CUMMETPUU (PUTYP, TPUMEHSTH JBWKCHUS IUIOCKOCTH B
IIPOCTEUINX CIIyYasiX.

[TprMeHATH NOTy4YEeHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHe MOAEIH I
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCIIEHUS C IPUMEHEHHEM 000U
U TPUTOHOMETPHUYECKUX (DYHKIMHU (TIOJIB3YSCH, I7Ie HEOOXOIUMO, KAJIbKYJISATOPOM).

CucreMa OlleHKH JOCTHKEHHS IVIAHUPYEMbIX pe3yJ1bTAaTOB

Jns oneHuBaHUsA MPEIMETHBIX PE3YJbTATOB MPELYCMOTPEHO IPOBEICHHE BXOJIHOTIO,
TEKYILEro, MPOMEXYTOYHOTO U MUTOIOBOTO KOHTPOJIsA. BXOAHOM, TPOMEKYTOUHBI U UTOTOBBIN
KOHTPOJIb TIPOBOJIUTCS B BUJE KOHTPOJIBHOW pabOThl WIIM TECTUPOBAHUSA B TeueHUe ypoka (40
MUH. )
e BXoaHOW KOHTPOJb MPOBOJAUTCS HA BTOPOM WIIM TPETbEM HEAENIOe MEepPBOM YETBEPTH
yaeOHOoro roaa. OH MO3BOJISET BBISICHUTh YPOBEHb TOTOBHOCTH YYEHHKOB K BOCIIPUSTUIO HOBOTO
Marepuaina. Llenb BXOZHOro KOHTPOJIS: IUarHOCTUKA KCXOAHOTO WIM HAYaJIbHOTO YPOBHS 3HAHUM.
e  Tekymuili KOHTPOJIb OCYIIECTBIIAECTCS HAa KaKJIOM YPOKE U MPEAyCMaTpUBAET YCTHBIM OIIpOC,
MpOBEJICHUE JTA0OPATOPHBIX U MPAKTUYECKUX U MPOBEPOUYHBIX padOT, BHINOJHEHHE MPOEKTHBIX
3aganuil. Llenp Tekymiero KOHTPOJIA: BbISBICHHE O0beMa, TTyOMHBI U KauecTBa BOCIPHUSATHS
yueOHoro marepuana. OnpeneieHre UMEIOIUXCS TPOOETOB B 3HAHUSX U HAXO0XKICHUE MyTe nx
yCTpaHeHUs. BbIsBlieHHE CTENEeHW OTBETCTBEHHOCTH Y4YAlllUXCS U OTHONIICHHMS HUX K pabore,
YCTaHOBJICHUE MTPUYMH, MEIIAIMKX padoTe. CTUMYJIMPOBAHNUE UHTEPECA YUAIUXCS K TIPEAMETY
Y UX aKTUBHOCTH B TO3HAHUU.
e [IpoMeXyTOYHBIN KOHTPOJIb MPOBOAUTCA B KOHIIE BTOPOM YETBEPTH M BKIIFOYAET MaTeprall
nepsoro mnonyrogusa. lLlens mpomexyTodHoro KoHTpoJisA: IIpoBepka HpPOYHOCTH YCBOEHHUS
MOJIyYEHHBIX 3HAaHUU Uepe3 0oJiee MPoI0HKUTENbHBIN epruo BpeMeHu. OXBaT 3HAYUTEIbHBIX 110
00beMy pazzienoB Kypca B (hopme TecTupoBaHus. BrisiBlIeHHE yCBOCHUS 3HAHUN TEMBI 1IEJTUKOM,
CBSI3W C JIpyrdMU pazaenamMu u mnpeameramu. OOoOIeHHWE HW CHUCTEMAaTH3allvs 3HAHHM,
MPONJEHHBIX TEM.
e  1ITOroBbIil KOHTPOJIb MPU3BAH BBIIBUTH KOHEUHBIH YPOBEHb OOYYEHHOCTH 3a BECh KYypC, H
BBITIOJIHSIET OLIEHOYHYIO (yHKIMIO. [{enh UTOroBoro KOHTpoJis: BhIsBIeHHE CTENEHN yCBOCHUS
3HaHUHM 3a Kypc oOydenusi OlleHKa 3HAHUW, YMEHUW M HaBBIKOB pasjiela B COOTBETCTBUH C
TpeOOBaHUSMU YU4EOHOMN MPOTPaMMBI.

KpuTepun oneHnBaHus MPOBEPOYHBIX PadOT 00ydaromuxcst

KonTpoarHas pa60Ta

Ommemxa «5» CTaBHUTCA, €CJIN:

> pa60Ta BBITIOJITHCHA ITOJITHOCTBIO,

» B JOTMYECKHUX PaCCyKACHUAX U 000CHOBaHUH peliCHus HCT HpO6CJ’IOB n OIJ_II/I6OK;

> B PEHICHUN HET MAaTEMATUYCCKUX (9)1115(310) 3 (BOSMO)KHa OIHa HCTOYHOCTD, OIMMCKA, KOTOpas HE



ABJISIETCS CIIEJICTBUEM HE3HAHUS WJIM HETIOHUMaHUS y4eOHOTO MaTepuana).

Ommemka «4» CTaBUTCS B CIEAYIOLIUX CIyYasX:

» pabora BBINOJHEHA IOJIHOCTHIO, HO OOOCHOBAHMUS IIArOB PEHICHUS HEJOCTATOYHBI (eCin
yMEHHE 000CHOBBIBATh PACCYKACHHUS HE SBISUIOCH CIICIIHATIBHBIM 00ObEKTOM MTPOBEPKH);

»  JIONMYyIICHBI OJJHA ONIMOKA MJIM €CTh JIBAa — TPU HEJI0YETA B BBIKJIAIKAX, PUCYHKAX, YEPTEKAX
Wi rpadukax (€ciau 3TH BUABI PaOOT HE SBJISIUCH CIEIUAIbHBIM O0BEKTOM ITPOBEPKH ).
Ommemka «3» CTaBUTCS, €CIIN:

» NOomyIIeHo 0oJjiee OHOM OIMOKYU M OoJiee ABYX — TPEX HEIOYETOB B BBIKJIAIKAX, YSPTEIKAX
wiu rpadukax, Ho oOyyvaromuiics o0aanaer 00s3aTeIbHBIMA YMEHUSIMHU IO IPOBEPSEMOil TeMe.
Ommemka «2» CTaBUTCS, €CJIN:

» JONyIIeHbl CYNICCTBCHHBbIC OINMOKM, IIOKa3aBIIMe, 4YTO oOOydYaroumiics He oOiagaer
00s13aTeIbHBIMUA YMEHUSIMH T10 JTAaHHOH TeMe B MOJTHOW Mepe.

Tect

Ommemka «5» ctaButcs, ecnu BeinonHeHo 90-100% paboThr.
Ommemka «4» CTaBUTCS, €CIIH BBIIOJIHEHO 66-89% paboTHI.
Ommemka «3» CTaBUTCS, €cH BbIOIHEHO 50-65% paboThI.
Ommemka «2» cTaBUTCS, €CIU BBIIIOJIHEHO MeHee 50% paboTsbl.

VYCTHBIN OTBET

Ommemka «5» CTaBUTCS, €CIU YUCHUK:

» TIOJHO PACKpbUI COJCpKaHHE Marepuasa B o0beMe, MPEeJyCMOTPEHHOM IPOrpaMMOd M
y4eOHUKOM;

» U3IOXKWI Marepuall TPaMOTHBIM  S3bIKOM, TOYHO  HCIIONBb3yS MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEJEICHHOM JIOTHUYECKOM Mocie10BaTeIbHOCTH;

»  TIPaBUJIBHO BBHIITOJIHUI PUCYHKH, YEPTEKH, TPa(UKH, COMyTCTBYIOIINE OTBETY;

» TIOKa3aJl yMEHHE WJUTIOCTPUPOBATh TEOPHIO KOHKPETHBIMH MpPHUMEPaMH, MPHUMEHSTh €€ B
HOBOH CHUTYallM¥ MPH BBITIOJTHEHUH NMPAKTHUECKOTO 33 [aHHUS;

» TPONEMOHCTPUPOBAN 3HAHWE TEOPUHM paHee M3YyYCHHBIX COMYTCTBYIOIIMX  TEM,
c(OPMHUPOBAHHOCTh ¥ YCTOMYMBOCTH MCIIOJIb3YEMBIX TP OTBETE YMEHHI U HABBIKOB;

»  OTBEYaJ CaMOCTOSTEIbHO, 0€3 HAaBOASIINX BOIPOCOB YUHTEIIS;

» BO3MOXHBI OJlHA — JIBE€ HETOYHOCTH IPH OCBEIICHHE BTOPOCTENEHHBIX BOIPOCOB WIIM B
BBIKJIaJIKaX, KOTOPbIE YUEHHK JIETKO UCIIPABHJI MOCIIE 3aMEUaHUs YUUTEIS.

Ommemka «4» CTaBUTCS, €CIIU OTBET YJOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUAM Ha OLIEHKY «5»,
HO TIPH ATOM MMEET OJIMH M3 HEJIOCTATKOB:

» B M3JI0)KEHUH JOMYIIEHBI HeOOIbIIHe TPo0eITbl, He ICKa3UBIIee MaTEMATHIECKOE COJIEPIKAHHE
OTBETA;

» NONyIIeHBl OJWH — JBa HEJOYeTa IPH OCBEUICHWHM OCHOBHOTO COJICPKaHUS OTBETa,
UCTIpaBJIEHHBIE TIOCJIE 3aMEUaHUs] YUUTEIIS;

» JOmyIIeHbl OMIMOKa WK OoJiee TBYX HEAOYETOB IPU OCBELICHUU BTOPOCTEIIEHHBIX BOIIPOCOB
WIN B BBIKJIQJIKaX, JIETKO MCIPABJICHHBIE MTOCTE 3aMEYaHUs YUUTEIIS.

Ommemka «3» CTaBUTCS B CIEIYIOIUX CIydasK:

» HENOJHO PacKphITO COJEpKaHWe MaTrepuana (CoIep)KaHWe H3JI0KEHO (QparMeHTapHO, He
BCETJIa TI0CIIEIOBATENBHO), HO TIOKa3aHO OO0IIee MOHWMaHHUE BOIMPOCAa M TMPOJIEMOHCTPUPOBAHBI



YMEHHUsI, J0CTaTOYHBIE /ISl YCBOCHHMSI TPOrpaMMHOT0 MaTepHana (onpenenensl « TpeboBanusaMu K
MaTeMaTHYECKOHN MOrOTOBKE YUAIIUXCs» B HACTOSIIEH porpaMMe 10 MaTEeMaTHKE);

» UMEJHCh 3aTPyJHEHHS WIA JONYHICHbl OINMOKM B ONpPEACICHUH MAaTeMaTHYSCKON
TEPMUHOJIOTHH, YEePTEXkKaxX, BHIKIAKAX, UCIIPABICHHBIE ITOCIIE HECKOJIBKUX HABOISAIIMX BOIIPOCOB
YUUTETIS;

» YUEHHK HE CIpaBWICA C NPUMEHCHHEM TEOPHH B HOBOW CUTYallMM TPU BBITOJHECHHU
MPAKTUYECKOTO 3aJaHusl, HO BBIMOJIHWI 331aHUs 0053aT€IbHOTO YPOBHS CJI0KHOCTU MO JaHHOMN
TeME;

» TpH  JIOCTAaTOYHOM 3HAHMHM TEOPETHUYECKOTO MaTephalia BBISBICHA HEIOCTAaTOYHAs
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHUI U HABBIKOB.

Ommemka «2» CTaBUTCS B CIEAYIOLIUX CIyYasaX:

» HE PaCKPhITO OCHOBHOE COJICpPIKaHUE yUeOHOTr0 MaTepuana;

» 00Hapy)XeHO HE3HAHHWE YYCHMKOM OOJblllel WM HauOoJiee BaXKHOM YacTH y4eOHOIro
MaTepuana;

» JNONyIIEHbl OINMOKKM B ONPEICICHUHM TOHSATHHA, IMPH HUCIOJIb30BAaHUM MaTeMaTHUECKOU
TEPMHHOJIOTHH, B PUCYHKAX, YepTekKaxX WU rpaukax, B BBIKIAJKaX, KOTOPbIe HE HCIPABICHBI
MOCJie HECKOJIBKUX HABOJISAUINX BOIPOCOB YUHUTEIIS.

OI_IeHI/IBaHI/Ie METAIIPEAMCTHBIX PE3YyJIbTATOB IMPOBOAUTCS IIPpHU NPOBCACHUU MeTaHpeHMCTHOﬁ
pa6OTI>I OJIMH pa3 B ABa roga, IIpHU OLCHHBAHHWU y‘le6HI>IX IIPOCKTOB, UCpPC3 Ha6J'IIOI[eHI/IC.
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. (prCTenume Eezl\f:Tp:q;IZKie . y BuGmiorexa LIOK ;ezm:mm JICHb
UTYpPBI ¥ UX CBOMCTBA. MI3MepeHn MaTEeMaTHKU
P P https://m.edsoo.ru/7f415e2e
TCOMETPHUYCCKUX BEIIMIUH [peamerHast Hemest
M 30K
2 TpeyronbHUKH 22 1 Bubmiorexa LIOK Te:/[(:ITIII/IIle/eIEI:KHe ’
pey https://m.edsoo.ru/7f415e2e
3aauu
JIleHpb 3allIuTHUKA
3 [TapannensHble MpsiMbIe, CyMMa 14 1 bubnnoreka [JOK OteuecTna,
YIJIOB TPEYrOJIbHUKA https://m.edsoo.ru/7f415e2e = temarudeckue
3a/1a4uu
OKpyXHOCTh M KPYT. bubnuotexa [JOK JleHb KOCMOHABTUKH
4 14 1
['eomeTpuyuecKre TOCTPOCHHUS https://m.edsoo.ru/7f415e2e
bubnuotexa [JOK [Tpoekt
) I1 600 7 4 1
OBTOPEHIE, ODOBIIEHHE SHAHMH https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 68 4

ITPOTPAMME



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

Ne HawnMenoBaHue pa3eiioB v TEM KonunuecTBo uacos BocnurarenbHbiit
DnekTpoHHbIC (IU(PPOBLIE)
n/m POrPaMMBI Bcero  KonTtpoinbHbIe KOMITOHEHT ypOoKa
o0Opa3oBaTeNbHbIE PECYPChI
paboThI
1 YeTrIpEXYTrOIbHUKHU 12 1 brbmorexa LIOK e
pexy https:/m.edsoo.ru/7f417e18 M MATIKH
IIpenmeTHas Henemns
T o M 30X
MPOMTOPIIMOHATEHBIX Kax TEMaTUYCCKH 17
ponoptl P ’ https://m.edsoo.ru/7f417e18 8
N0J00HBIE TPEYTOIBHUKA
IImomrans. Haxoxxaenue mwiomanei JleHpb 3alIUTHUKA
bubnuorexa [IOK
3 TPEYTrOJIbHUKOB U MHOT'OYTOJIbHBIX 14 1 OrteuecTBa, TEMaTHUYECKUE
https://m.edsoo.ru/7f417e18
¢uryp. [Tnomaau mogoOHBIX Guryp 3aa4u
4 Teopema [Tudaropa u Havana 10 1 bubnmnoreka [HOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
VYrael B OKpy>XKHOCTH. Bicanubie n JleHb KOCMOHABTUKH
5 ONMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubmuotexa [JOK
KacarensHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
bubmuorexa [JOK [Tpoekt
6 I1 0600 i 4 1
OBTOPEHHE, ODODIICHIC SHAHMH https://m.edsoo.ru/7f417e18
OBHLIEE KOJIMYECTBO YACOB I10 68 5

I[TPOTPAMME



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

9 KJIACC

KomngecTBo yacos

BocnurarenpHbIi

No HanmMeHnoBanwue pa3nenoB U TeM OnekTpoHHbIC (IU(PPOBEIE)
KoHntposbnsie KOMIIOHCHT ypOKa
/1 MIPOTPaMMBI Bcero 00pasoBaTeNbHBIE PECYPCHI
paboTsI
Tpuronomerpus. Teopembl KOCUHYCOB bubmmoreka [IOK Beemmpbiit sciib
1 16 1 ) MaTeMaTHKH
U CUHYCOB. Pelienne TpeyroibsHIUKOB https://m.edsoo.ru/7f41al2c
IIpenmeTHas Hepens
[Ipeo6 ousi. M 30X
, | et o 4 bk Mok
TPUUYCCKH THOIIICHUS B TEMAaTHYCCKH 9u
P https://m.edsoo.ru/7f41al2c A
OKPYXXHOCTH
bubmuorexa [JOK
3 B 12 1
SIeTOpHL https://m.edsoo.ru/7f41al2c
4 1 9 1 bubmuorexa [JOK geHb SatttTHiRa
€KapTOBBI KOOPJUHATHI HA TNIOCKOCTH TEUYECTBA
P bA https://m.edsoo.ru/7f41al2c ’
TEMaTUYECKHE 3a7a9u
;| o g |
by R I[v pyra. https://m.edsoo.ru/7f41al2c
Brraucnenne miomanei
5 i . 0CKOC 6 bubmmorexa [JOK JleHb KOCMOHaBTUKH
BIDKEHHS TNTIOCKOCTH
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IEHNE, 7 5 bu6nuoreka [IOK [Ipoekt
CHCTEMAaTH3aLMsA 3HAHUI https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 68 6
I[TPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

- Maremaruka. ['eomerpus: 7-9 kiaccel: 6a30Bblii ypoBeHb: yueOHuk/ JI.C. AranacsH, B.O.
byry3o0s, C.b. Kagomies — 14-e uza. nepepad. — Mocksa: [Ipocsemnienue, 2023 — 416¢.

METOAUYECKUE MATEPHUAJIBI JIUIS1 YYUTEJIA

OenepanibHasg pabodasi mporpamMmma OCHOBHOTO oOuiero oOpasoBanus. MaremaTuka. ba3oBblit
ypoBeHb. - M.: ®I'BHY «HcTuTyT cTpaTeruun pa3sutus oopazoanus PAOy». 2023

- locTrxkeHne MeTanpeIMeTHBIX pe3yIbTaTOB B paMKaxX W3y4YeHHsI IPEAMETOB MAaTeMAaTUYECKOTO
0sioka (ocHOBHOE ofIiee oOpa3oBanme): meronudeckue pexomenmganuu / JI. O. Pocnosa, E. E.
Anexceesa, E. B. byniko non pen. JI. O. Pocnosoii. — M. ®I'bHY «MHcTUTyT CTpaTeruu pa3BuTus
obpazoBanus», 2023.

- Martemaruka. Peanu3zarus tpe6oBanmit @I'OC ocHOBHOTO 00111€r0 00pa30BaHUs | METOANYECKOE
noco6ue st yuurens / JI. O. Pocnosa, E. E. Anekceesa, E. B. byuiko ; mox pea. JI. O. PocnoBoii.
— M. OI'BHY «HctutyT ctpateruu pa3Buths odpazoBanus PAOy, 2022

- Cucrtema OLIEHKH JOCTI)KEHUH TUIAHUPYEMBIX MPEAMETHBIX PE3yJlbTaTOB OCBOCHUS Y4eOHOTO
npeaMmera «MaremaTtuka»: meroaudeckue pekomenaanuu / [JI. O. Pocnosa, E. E. Anekceesa, E.
B. bynxo]; ITon penaxuueit JI. O. Pocnosoil. — M., ®T'BHY «WHcTuTyT crpareruu pas3Butus
obpazoBanus», 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

- bu6imoreka [1OK https://m.edsoo.ru/

- Poccuiickas anextponnas mkona (POL) https://resh.edu.ru/

- Yuu.py https://uchi.ru/

- Metamkoma https://metaschool.ru/

- https://file.11klasov.net/
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