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HOACHUTEJIBHAS 3AIIMCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTE€MATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCAd HAa  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3ydeHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JOKa3aTeNbHBIE PACCYKIAEHUS, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHOPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT HNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 u3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUU KaK MAaTeMaTUYECKHUX, TaK U MPAKTUYECKUX 3aj1ad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyalomuiicss JOJDKEH Hay4YUThCs
OTIPEJICIUTh T€OMETPUUYECKYIO (DUTYpPY, ONMUCATH CIIOBAMM JAHHBIM YEPTEX WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOdyeMble pa3Mepbl rapaxka Juisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JIMHUS B U3YYEHUU T€OMETPUHU.
[Ipu pemeHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCS yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CHUTyallud, IPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh OMPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJYyUYEHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBS3M Haumboiee spKo BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue COOTHOIIEHUs», «Meron koopauHat»y u «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieiibl
conmepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepeHwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha u3yuenue yuebHoro kypca «I'eomeTpusi» oTBoauTCA B 9 Kitacce — 68 yacoB
(2 yaca B HezielNIO).



COIEPKXAHUE OBYYEHUA
9 KITIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO. DOpMyIbl mpuBEIEHUS.

Pemenue tpeyrosibHUKOB. TeopeMa KOCHHYCOB U T€OpeMa CUHYCOB. Pelienue
MPaKTUYECKUX 3a]]a4 C UCTOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmoao6us. [logoOre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mnpousBeneHUH OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bektop, anuHa  (MOAyNnb)  BEKTOpAa,  COHANpPABIEHHBIE  BEKTOPHI,
POTUBOIOJIOKHO HAINPaBJIECHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpallid HajJ BeKropamu. PaszjoxkeHue BeKkTopa 1O JABYM
HEKOJUTMHEeapHbIM BekTopaMm. Koopaunatsl BekTopa. CKalsipHOE HpPOU3BEACHHE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapToBBI KOOPJIMHATHI HA TUIOCKOCTH. Y paBHEHUSI PSMON U OKPYKHOCTH B
KOOpJIMHATaX, MepeceuyeHrue OKPYKHOCTEH M MpsMbIX. MeToa KOOpIMHAT U €ro
IPUMEHEHHUE.

IIpaBuibpHBIE MHOTOYTOJIBHUKH. J{1TMHA OKpykHOCTH. ['pasycHas u pairaHHast
Mepa yIJyla, BBIYMCIIEHHE JUIMH JIyr OKpyxHocTed. Ilnmomans kpyra, cekropa,
CErMeHTa.

JIBIDKEHUSI TUIOCKOCTH M BHYTPEHHHE CUMMETpUH (QUryp (3IeMEHTapHbIe
npeacrasienus). [lapamnensHbiii nepeHoc. IToBopor.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJICHHUIO STUYECKUX MPOOIEM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUAYATBLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTH4YECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
NEATEIIBHOCTH, JTANlOB €€ Pa3sBUTHs M 3HAYUMOCTH JUIS Pa3BUTHA LIMBUIIM3ALNUH,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaT€MaTH4YECKOM KyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA pe(iIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUel cpe/ibl, MIaHUPOBAHUS MMOCTYIIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEICTBUM AJI OKpY>Karoulel cpejibl, 0CO3HAaHUEM TII100aIbHOTO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHMAM CONMAJIbHOW W NPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMyaupoOBaTh UIEH, MOHATHUS, TUIIOTE3bI 00 OOBEKTAX U ABJIEHUSAX, B TOM UUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIUNA KOHTPMEp, KOPPEKTHPOBAThH
NpUHUMAaEMble pEUICHUs] W JeUCTBUS, (OpPMyNIHpoOBaTh U OLEHUBATH PUCKU U
nocjuencTBus, GOpMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBUA:

e BBISBISATh U XapaKTePU30BaTh CYIIECTBEHHBIE NMPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTHH,  YCTaHABIMBATH  CYMIECTBCHHBIA  MPU3HAK
KIaccu(UKauu, OCHOBAaHUS Ui OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCIpPUHUMATh, (QOPMYIHpPOBATH ¥  TMPEOOPA3OBBHIBATH  CYXKICHUS:
YTBEPIUTEIbHBIE W OTPHUIATEIbHBIC, CIWMHUYHBIC, YacTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBJISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUHU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEW U MPOTUBOPEUUIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECIOXKHBIE J0Ka3aTeIbCTBA
MaTEeMaTUYEeCKUX (PAKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHuss y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BbIOMpaTh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSATEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTEeILCKIE JEHCTBUS

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (PUKCUPYIONIME MPOTHUBOpEUYHE, NpodieMy,
CaMOCTOSATENIbHO ~YCTAaHABIMBAThL KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEHN
MaTEMaTHYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00OBEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POPMYIIMpPOBaTh 000OIIEHHUS W BBIBOJIBI 10 pe3yjbTaTaM
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3MPOBATh BO3MOXKHOE PpAa3BUTHE MPOLECCA, a TaKKE BBIJBHUIAThH
MPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmaumeii:

BBISBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAMU, JAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3MPOBATh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBICHHS HWH(pOpManUMM W UIUTFOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMu, JIuarpaMMaMm#, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

BOCIIPUHUMATHh U ()OPMYIUPOBATH CYKJIEHUS B COOTBETCTBHUH C YCIOBHUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOUHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS IO XOAYy PELICHUS
3a7]a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYX IA€MOM TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pElIeHUSs, COIOCTABIIATH CBOU CYKJICHUS C CYKICHUSIMU JIPYTUX YIYACTHUKOB
auanora, OOHapy>KMBaTh Pa3U4YUEe U CXOJICTBO IMO3UIUMNA, B KOPPEKTHOM
dbopme hopmMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3yJIbTAThl PEUICHUS 3a/1a4M, IKCIEPUMEHTA, UCCIICI0BaHNUS,
MIPOEKTA, CAMOCTOSITEJIbHO BHIOMPATh (DOPMAT BBICTYIUICHUSI C yUETOM 3aa4
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPUH;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U UHAUBUYaIbHOU
paboTHI MPHU pPEIICHUN YIeOHBIX MATEMATHYECKUX 3a/1a4;

NPUHUMATh 1€]b COBMECTHOM JEATEIbHOCTH, MJIAHUPOBATh OPraHU3ALINIO
COBMECTHOM paboOThl, pachnpeneisiTh BUIBI paldOT, OroBapUBAThCA,
00CyXIaTh MPOIECC M Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JII0JICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYyXIeHUs, OOMEeH
MHEHHSIMH, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHIATH CBOIO YacTh PaOOThI
U KOOPAUHUPOBATH CBOM JCHUCTBUS C JAPYTMMM YJIE€HAMU KOMAaHJbI,
OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOMIMNA MPOAYKT IO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe AeilicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELIEeHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsi ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(POPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb MPH PELICHUH 33/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaliJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JTOCTHKEHHS WM HEJOCTHKEHUS e,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 9 kJjiacce OOydYaromMiics TMOJIYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUrOHOMETpUYECKHE (YHKLIHUU OCTPBHIX YIJIOB, HAXOAUTh C UX
MOMOIIBIO PA3JIMYHBIE 3JEMEHTHhl MPSIMOYTOJIBHOTO TPEYrojbHUKA («pelIeHue
MPSIMOYTOJIBHBIX TPEYTONIbHUKOBY). HaxonuTh (C MOMOIIBIO KaTbKYISATOPA) AJTUHBI
Y yTJIbl JU1s1 HETAOJUYHBIX 3HAYCHUH.

[lonb3oBaThcst (popMysilaMH MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJECTBOM JIJIi HAaXOXKJIEHUS COOTHOIIEHHW MEXIy TPUTOHOMETPUUECKUMU
BEJIMYUHAMM.

Hcnonb3oBaTh TEOPEMbl CUHYCOB U KOCMHYCOB JIJIsl HAXOXKJICHUS Pa3IU4HbIX
AJIEMEHTOB TPEYroJbHUKA («pPELUIEHUE TPEYroJbHUKOBY), MPUMEHATh HUX IpH
pELIeHUH TeOMETPUUYECKHUX 3a]1ay.

BnageTs nonsTusiMu npeoOpazoBaHus M0100us, COOTBETCTBEHHBIX AJIEMEHTOB
noo6HbIx ¢uryp. Ilomp3oBarbecsi CBOMCTBaMHU MOAOOMS MPOU3BOJIBHBIX (GUTYD,
YMETh BBIYMCIATH JJIUHBI M HAXOAUTh YTkl Y MOAOOHBIX Quryp. IlpuMeHsaTs
CBOICTBA MOAO00MS B TMPAKTUYECKUX 3ajadaXx. YMEThb MPUBOIUTH MPUMEPHI
NOJIOOHBIX (PUTYP B OKPYXKAIOIEM MHUPE.

[Tonb3oBaThCs TEOPEMaMH O MPOU3BEICHUU OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYILHX, O KBaJpaTe KacaTelbHOM.

[Tonp30BaTbCs BEKTOpPAMHM, MOHMMATh MX TIE€OMETPUUYECKUH U (U3NUYECKUIN
CMBICJ, NPUMEHSATh HMX B PEIIEHHH TEOMETPUUYECKUX M (PU3NYECKUX 3ajaad.
[IpuMeHATh cKaJIsipHOE MPOU3BECHIE BEKTOPOB AJIs1 HAX0XKIEHUS JJIMH U YIJIOB.

[Tonp30BaThCs METOIOM KOOPJMHAT Ha INIOCKOCTH, IPUMEHSTH €T0 B PEIIEHUN
reOMEeTPUYECKUX U MPAKTUUECKUX 3aau.

Bnaners MOHATHUSMU NPaBUIBHOIO MHOTOYTOJBHHMKA, JIMHBI OKPYXKHOCTH,
JUIMHBI AYTH OKPY>KHOCTH W PaJMaHHOM Mepbl yria, yMeTb BBIYUCIATH IUIOIIAb
Kpyra u ero yacteid. [IpuMeHsATh noayyeHHbIE YMEHUS B IPAKTUUYECKUX 3a]a4ax.

Haxoauth ocu (MM LEHTPHI) CUMMETpUU (GUTYpP, TPUMEHSTH JBHKCHHUS
IUIOCKOCTHU B NMPOCTEUIINX CITydasiX.

[IpuMeHATh NOJIy4eHHBIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTEMAaTHYECKHE
MOJIEJIN JUIS 3a/1a4 peaIbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIUE BBIYMCIICHHUS
C NPUMEHEHHEM TMOAO0OMS M TPUTOHOMETPUYECKUX (PYHKUMN (TOJB3YsCh, TIE
HEOOXOANMO, KaTbKyJISATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubnuorexa [JOK
CUHYCOB. Penienue TpeyrojibsHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpaszoBanue nmomodus. Metpuueckue 10 1 bubnuoreka [JOK
COOTHOLLIEHHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
b K
3 Bekrtopsl 12 1 mommorexa T10
https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
4 JlexapTOBbI KOOPAMHATHI HA INIOCKOCTH 9 1
https://m.edsoo.ru/7f41a12c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY>KHOCTH M ILIOLIAAb Kpyra 8 Bubnmorexa [IOK
Py Hl 'HU pyra. https://m.edsoo.ru/7f41a12¢
Brruucnenue nnomanei
6 JIBYOKEHUS TIOCKOCTH 6 bubmorera [JOK
https://m.edsoo.ru/7f41a12c
7 [ToBTOpEHUE, 0000IICHNE, 7 ) bu6mmoreka [JOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE



9 KUIIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka KonTpoabnsbie | IlpakTnueckue
n/n Bcero H3y4eHUsi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
Omnpenenenue
. bubnuoreka [JOK
1 TPUTOHOMETPUUECKUX (PYHKIIHM 1
o o https://m.edsoo.ru/8a1424bc
yraoB ot 0° 1o 180
2 @opMyIIbl TPUBEIECHUS 1
bu6moreka [IOK
3 T 1
copeMa RocHiycos https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCMHYCOB 1
5 Teopema KOCHHYCOB 1 bubmorexa OK
https://m.edsoo.ru/8al142d5e
6 Teopema cunycoB 1 buomorexa OK
https://m.edsoo.ru/8al142e8a
Teopema cuHycoB 1
Teopema cuHycoB 1
9 Haxoxnenue njvH CTOpOH U | bubmuoreka [JOK
BEJIMYUH YIJIOB TPEYTOJIBHUKOB https://m.edsoo.ru/8a1430b0
10 Peuienne TpeyroinbHUKOB 1 bubmmorexa [TOK
https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
11 Peuienne TpeyroinbHUKOB 1
https://m.edsoo.ru/8al42ac0
b K
12 Pemienue TpeyroiabHUKOB 1 nommorexa [10

https://m.edsoo.ru/8al42ac0




bubmuoreka [JOK

13 Penterine TpeyrombHuion https://m.edsoo.ru/8a142ac0

14 [IpakTHueckoe NpUMEHEHHE TEOPEM bubnuorexa [JOK
CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al142c3c

s [IpakTHueckoe NpUMEHEHUE TEOPEM
CHUHYCOB U KOCHUHYCOB

16 KonTponsHas pabora o teme bubnuorexa [JOK
"Pemenue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a

17 [TonsiTHe o npeobpazoBaHUU bubnuorexa [JOK
moa00ust https://m.edsoo.ru/8a143ab0

13 COOTBETCTBEHHBIE 3JIEMEHTHI bubmuorexa [JOK
MoA0OHBIX pUryp https://m.edsoo.ru/8al43de4
COOTBETCTBEHHBIE DIIEMEHTHI

19 Mo00HBIX PuUryp
Teopema 0 Ipon3BeACHUN OTPE3KOB

20 XOp[l, TEOpEMA O MPOU3BEACHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOpPEMA O https://m.edsoo.ru/8a14406e
KBaJpare KacaTeJbHOU
Teopema 0 Ipon3BeEHUN OTPE3KOB

o1 XOp/l, TeOpeEMa O MPOU3BEACHUU bubnuoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJpare KacaTeJlbHOU
Teopema 0 IpoU3BEACHUN OTPE3KOB

” XOpA, TEOpeEMa O MPOU3BENCHUN bubnuoreka [IOK
OTPE3KOB CEKYIIHUX, TEOPEMA O https://m.edsoo.ru/8al1442da
KBaJipaTe KacaTelabHOU

2 [IpumeHeHne TeopeM B pelIEHUH bubnuoreka [IOK

TCOMECTPHUUYCCKUX 3adavd

https://m.edsoo.ru/8a143106




24 [IpumeHeHne TeopeM B peLICHUH bubmuoreka [IOK
FeOMETPUYECKHX 3a1a4 https://m.edsoo.ru/8a1443fc
)5 [IpuMeHeHne TeopeM B pelLIEHUN bubnuorexa [JOK
FeOMETPUYECKUX 3aa4 https://m.edsoo.ru/8a144578
KonTtposnsHas paboTa o teme
26 "ITpeobpazoBanne moa0oOusI. bubnnorexa [JOK
Merpudeckue COOTHOIIEHUS B https://m.edsoo.ru/8a1447a8
OKpYyX)HOCTH"
Onpenenenre BEKTOPOB.
27 d)I/II;H)tIIeCKHI?I U FeOMIe)TpI/I'—IeCKI/Iﬁ brbmmorexa [TOK
https://m.edsoo.ru/8a144960
CMBICIT BEKTOPOB
)3 CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB, bubnuoreka [IOK
YMHOXXEHHE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CIio’)xeHue U BBIYUTAHHUE BEKTOPOB, bubmuorexa [JOK
YMHOKEHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHne ¥ BBIYUTAHHUE BEKTOPOB,
YMHOKEHHE BEKTOPa Ha YUCIIO
31 PasnoxeHue BekTopa 1o 1Bym
HEKOJUIMHEAPHBIM BEKTOPaM
bu6mmoreka [JOK
32 Koopmunatet sexropa https://m.edsoo.ru/8al44fbe
CkansipHO€ ITpOU3BENCHUE
33 BCKTOII))OB, ercl;) MPUMEHEHUE IS bubmmorexa [TOK
https://m.edsoo.ru/8a14539¢
HaX0XJCHHUS JUIMH U YIIIOB
CkansipHO€ MpoU3BENECHUE BuGmiorexa LIOK
34 BEKTOPOB, €r0 IPUMEHEHUE IS

HaxO0XKJACHUA JJIMH U YI'JIOB

https://m.edsoo.ru/8a14550e




Pemenue 3a1a4u ¢ TOMOIIBIO

bubmuoreka [JOK

35 BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3ama4 ¢ momotpio bubmmorexa [{OK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB 1S
pemeHus 3a1a4 GU3NKA
18 KonTponsHas pabora o teme bubnnorexa [JOK
"BexTops!" https://m.edsoo.ru/8a145b08
39 JlexapTOBBI KOOPJUHATHI TOUYEK Ha
IIJIOCKOCTH
40 VYpaBHeHHE NPAMON Bubnmorexa [IOK
https://m.edsoo.ru/8a145c48
41 VYpaBHeHHE NpAMON
42 YpaBHEHHE OKPYKHOCTH buomorexa OK
https://m.edsoo.ru/8a14635a
43 KoopauHatsl Touek nepeceyeHus bubnuoreka [IOK
OKPY)KHOCTH U NMPAMOM https://m.edsoo.ru/8a146620
Merona KOOpAuHAT IPHU pPELICHUN
44 reOMETPUUYECKHUX 3a]1ay,
MPAaKTUYECKHX 3a/1a4
Meroa KoOpauHAT IPU pELICHUN
45 reOMETPUUECKHX 3a/1ay,
MPaKTUYECKUX 3a/1a4
Meroa KoOpauHAT IPU pELICHUN
46 reOMETPUUECKHX 3a/1ay,

MPaKTUYCCKUX 3adav




KonTtposnsHas paboTa o teme

" bubmmoreka [JOK
47 JlexapToBbI KOOPAMHATHI HA
" https://m.edsoo.ru/8al46e0e
TIJIOCKOCTH
43 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUMCIIEHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
49 Yucno n. JInmuHa OKpYKHOCTH bubmorexa HOK
https://m.edsoo.ru/8a1472c8
bubmmoreka [{OK
50 4 .
HCI0 . JUTHHA OKpYKHOCTH https://m.edsoo.ru/8al14714c
51 JlivHa Iyru OKpYKHOCTH
52 Pannannas mepa yria bubmorexa OK
https://m.edsoo.ru/8al14714c
53 [Tmomanp kpyra, ceKTopa, cerMmeHTa bubmorexa OK
tHazs xpyrd, pa, https://m.edsoo.ru/8a147426
54 [Tnomans kpyra, cekTopa, CerMeHTa bubamorera OK
tHank xpyra, pa, https://m.edsoo.ru/8a147750
55 [Tmomanp kpyra, ceKTopa, cerMmeHTa Bubnmorera [IOK
tHank Kpyrd, pa, https://m.edsoo.ru/8a147750
bu6mmoreka [JOK
56 TToHsATHE O IBUXEHUU IIIIOCKOCTH
https://m.edsoo.ru/8a147c82
. bu6mmoreka [JOK
57 ITapannensHBIN TIEPEHOC, TOBOPOT
https://m.edsoo.ru/8al147f16
. bubnuoreka [JOK
58 [TapannensHbIl IEPEHOC, TOBOPOT
https://m.edsoo.ru/8al147f16
59 [TapamiensHbIN IEPEHOC, TOBOPOT
60 [TapamiensHbIN IEPEHOC, TOBOPOT
61 [Ipumenenne IBMXEHUI TpU bubnuoreka [IOK

PCHICHUH 3a1a4

https://m.edsoo.ru/8a1480e2




62

KonTponsHas paboTa mo Temam
"[IpaBuiibHBIE MHOTOYT OJIbHUKH.
OKpyXHOCTb. JIBH>KEHUS
mockoctu"

63

[ToBTOpEenue, 060061ICHNE,
CHCTEMAaTH3aIs 3HAHUH.
N3mepenne reoMeTpuaecKux
BEeNUYUH. TPEeyroJbHUKU

bu6mmorexa [IOK
https://m.edsoo.ru/8a148524

64

[ToBTOpenue, o6o0IICHNE,
CUCTEMAaTH3aIs 3HAHWH.
[TapannensHble U
MePIEHIUKYIISIPHBIE TIPSIMbIE

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpEeHue, 0600IICHNE,
cUCTeEMAaTH3alys 3HaHUH.
OKpYXHOCTb U KPYT.
['eoMeTpuueckue mocTpoeHus.
VYTriabl B OKPY>KHOCTH

66

[ToBTOpEeHUE, 0600IICHNE,
CHUCTEMaTH3aI[1s 3HAHHA.
Brucanubie ¥ OnrcaHHbBIC
OKPY)KHOCTH MHOT'OYTOJIbHUKOB

67

Wrorosas koHTposbHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEHUE, 0000MICHNE,
CUCTEMAaTH3aIUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e Teomerpus. 7 - 9 wiacc: ydeOHHMK s oOmieoOpasoBarenbHbIX opranmsanmii/JI. C.
Aranacs, B. ®@. byry3os, C. b. Kagomues u ap. - M.: IIpocsemenue, 2017 r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Marematuka. ['eomerpusi : 7—9-e kinaccol : 6a30BbIi YPOBEHB : METOIUYECKOE
nocobue K

M34 npeameTHON TUHUM YueOHUKOB 110 reomerpun JI. C. Atanacsina, B. ©.
byry3osa, C. b., Kagomniesa u np./ — 2-e usn., crep. — Mocksa : [Ipocsernienue,

2023. — 48 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://lesson.edu.ru/

https://infourok.ru/

https://uchi.ru/teachers/lk

https://fg.resh.edu.ru

KpuTtepuu u HOpMbI OLleHKH 10 npeaMety “I'eomerpus’”.
I. OueHka NMCbMEHHBIX KOHTPOJbHBIX Pa00T 00y4aroIIMXCs 10 MaTEeMATHKe.

OTBeT OLIEHUBACTCH OTMETKOH «5)», ecJam:

L4 pa60Ta BBIITOJJHCHA IIOJHOCTBIO H 663y1(0pI/I3HeHH03 XO04 peHieHusA BEPCH, BCC Z[eﬁCTBHS[ n
npe06pa30BaHH$[ BBINIOJIHCHBI BEPHO U PALIMOHAJIIBHO, JaHbI TOYHBIC U IPABUJIBHBIC (bOpMyJ'II/IPOBKI/I,
B 3a1a4c€, pemaeMoﬁ C IIOMOIIBIO YPABHCHHSA, JAHBI HCO6X0}_'[I/IMBIG MOACHCHUS, 3alIUCH IPABUJIbHBI,



PaCIIONIOKEHBI TIOCIENOBATEIBHO, JaH BEPHBIM M HCUEPIIBIBAIONIMIM OTBET HA BOMPOCH 3a]a4H,
clenaHa MpoBepKa, Korjaa 3To Tpedyercs;
® B PaCCYXJICHUAX M OOOCHOBAHUU PEIICHUS HET MPOOEIOB U OLIHOOK;
® B DCIICHUM HET MAaTeMaTHYEeCKUX OIMMOOK (BO3MOXHA OJIHA HETOYHOCTh, OMKCKAa, KOTOpas HE
SIBJISICTCSI CJICJICTBUEM HE3HAHUS UM HEMIOHUMAHUs Y4eOHOro MaTepHaa).
Ipumeuanue. Oyenxa «S»moocem ObimMb NOCMABGIEHA NPU OOHOM-08YX Hedouemax, eciu OaHO

OpucuralbHoOE peulernue, ceudemeﬂbcmeymmee O Xopowem mamemamuideCKom passumuu

Or™MeTKAa «4» CTABUTCS B CJACIVIOIMX CJAVIAAX:

e paboTa BBITIONHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIATOB PEHICHHS HEJOCTATOYHBI (€CIH yMEHHE
00OCHOBBIBATH PACCYKIECHHUS HE SBISIIOCH CIIENUATBHBIM 00bEKTOM TPOBEPKH );

e JIONYIIEHBI OJIHA HErpy0ast OIIMOKa UITH €CTh JIBA — TPU HEA0UETA B BBIKJIAIKAX, PUCYHKAX, YePTEKAX
WM TpaduKax (€cIu 3TH BUIBI paboT HE SBISUTUCH CHEUAIbHBIM 00 BEKTOM ITPOBEPKH).

Or™MeTKa «3» CTABUTCS, €CJIHN:

JIONyIlleHa OjiHa rpy0ast omroOka u He 0oJiee OIHOM HerpyOoii OIUOKH;

oJiHa Tpy0Oast omnoOKa U OJMH-IBa HEAO0YETa;

IIPH OTCYTCTBHH IPyObIX OMIHOOK, HO MPH HATHYHN TPEX-UEThIPEX HErpyObIX OMMOO0K;

MIPM HAJIMYUH JIBYX HErpyObIX OmMOOK U He OoJiee TpexX HETO0UETOB;

MIPH OTCYTCTBUH OIIMOOK, HO IIPH HAJIMYMU YEThIPEX M OOJiee HeJI04EeTOB;

€CIIM HEBEPHO BBHINOIIHEHO He 0oJjiee MOJNIOBUHBI 00beMa Bcell padoThl, HO O0yJaroIluiics 00NagaeT

00s13aTeNbHBIMI YMEHHUAMH T10 TTPOBEPSIEMOM TeMe

OTMeTKA «2)» CTABUTCH, €CJIN:

e unciIo OmHOOK MPEBOCXOMUT HOPMY, NMPH KOTOPOW MOXKET OBITh BBICTABIICHA IOJIOKUTEIbHAS
OLIEHKa, WJIM €CITH TPABUIIFHO BBHIITOJHEHO MEHEE TIOJIOBHHBI BCel paldoThI;

® JIOITYIICHBI CYIIECTBEHHBIE OMMMOKH, ITOKA3aBIIHE, YTO 00yJaronuiics He o0aagaeT 00s3aTeIbHBIMU
YMEHUSIMU 110 JaHHOU TeMe B MOJTHOU Mepe

OmmbKa, nosmopsiowascs 6 00HOU pabome HeCKOIbKO pa3, PACCMaTPUBACTCS KaK OIHA OIIMOKA.
3a opgocpaguueckue owudbku oreHKa He cHWKaercs. OpHako OMHUOKA B HAIHCAHHH
MaTeMaTHYECKHX TEPMHUHOB, YK€ BCTPEYABIIMXCSI MIKONLHUKAM, JOJDKHBI YUYHTHIBATBCS Kak
HEZ0YEeTHI B padoTe.

[Ipu oreHKe MUCHMEHHBIX PabOT M0 MaTEMATHKE Pa3IUYaIOT 2pyoble OuwudKY, Heepyovle OWUuOKYU U
Hedouembyl.

I'pyOble omun0ku — OmMOKY, MOKA3bIBAIOLINE, YTO YUEHHK HE YCBOWJ BONPOCHl M3yYEHHBIX TEM,
OTHECEHHBIX K YHMCITy 0053aTeNbHBIX sl YCBOSHHSI BCeMU yueHHKamMu. Hanpumep: croxenne, BEIMUTaHUE,
YMHOKEHHE U JIeJICHU e UM Cell, He3HAHNE OCHOBHBIX (DOpMYII, TpaBUI U HEYMEHUE UX IIPUMEHATh, HE3HAHUE
MIPUEMOB PELICHHS 3a/1a4, aHAJOTUYHBIX PaHEe U3yYEHHBIM.

Ilpumeyanue. Ecmm rpyOas ommbOka BcTpeyaercsi B paboTe TONBKO B OJHOM Clydae M3 HECKOJIBKHX
aHAJIOTMYHBIX, TO IIPH OLIEHKE Pa0OThl OHA MOXKET OBITH MPUPaBHEHA K HErPyOOil.

Herpyﬁble OIIHOKH — OI]_II/I6KI/I, CBA3AHHBIC C HCAOCTATOYHO IIOJHBIM YCBOCHHEM TCKYILICTO
yqe6H0r0 Matepualia, HC BIIOJHEC TOYHO C(bOpMYHHpOBaHHBIﬁ BOIPOC WJIN NOSICHCHHUEC ITPU PCILICHUHN 3a1a4,
HCETOYHOCTH IIPH BBINTOJIHCHUU I'COMECTPUICCKUX HOCTpOCHI/Iﬁ u T.II.



Henoveramu cunTaroTcs HepalMOHAJIBHBIE 3alIMCH MIPU BBIUMCIEHUAX, HEPAIL[MOHATIbHbBIE IPUEMBI
BBIUMCIICHUH, TpeoOpa3oBaHWil M pemeHuid 3amad, HeOpEKHOE BBHIMOIHEHHE YEepTeXEH M CXeM,
MOrPEIIHOCTH B (OPMYJIMPOBKE IMOSICHEHWH WM OTBETa B 3ajade, HEJOCTaTKU PaOOTHI, BHI3BAaHHBIC
HEOCTAaTOYHBIM BHHMAaHHEM Yydalmuxcs. Hampumep: HemomHoe coKpalieHue ApoOH, MPOITyCK
HAMEHOBAHUH, MPOITYyCK YMCeJ B NMPOMEXKYTOUHBIX 3alUCsX, MEPECTaHOBKa LMUQP MPH 3alHCH YHUCE,
OIIMOKH, TOMYIICHHBIE IPH MTEPENUChIBAHUH U T.11.

Yunutenpr MOXKET MHOBBICUTH OTMCTKY 3a OpI/IFI/IHaJ'II)HI)II\/'I OTBECT Ha BOIIPOC WM OPUTHHAJIBHOC
pelIeHue 33129, KOTOPBIE CBU/ICTENILCTBYIOT O BBICOKOM MaTeMaTH4ECKOM Pa3BUTHH 00Y4aIOIIErocs; 3a
perieHue Oosee CIOXKHON 3aJa4l HIIM OTBET Ha 00JIee CI0XKHBIN BOIPOC, MPENIOKEHHBIC 00ydYaroeMycs
JOITOJIHUTEIIBHO ITOCJIC BBIITOJIHCHUA UM KaKI/IX-JH/I6O Apyrux 33}13HHI>1.

2.01eHKa YCTHBIX OTBETOB 00y4aI0IIMXCH 110 FreOMEeTPUH

OTBeT OLIEHUBACTCH OTMETKOH «5)», eCJAM VUCHHUK:

® TI0JHO PAacKpBI COIep)KaHNEe MaTepHraia B 00beMe, PeTyCMOTPEHHOM MTPOrpaMMoi U YIeOHHUKOM;

® M3JIOXKWI MaTepral I'paMOTHBIM A3BIKOM, TOYHO HUCIIOJB3YA MATEMATHYCCKYHO TEPMUHOJIOIUIO N
CHMBOJIUKY, B OMPE/IETIEHHOMN JIOTUYECKON MOCIE0BATENBLHOCTH;

® TIPaBWJIHHO BBIMOIHWI PUCYHKH, YEPTEXH, TPpa(UKH, COMMyTCTBYIOIINE OTBETY;

e [IOKa3aJ yMEHWE WJUTIOCTPHUPOBATH TEOPHUI0 KOHKPETHBIMH IPUMEpPaMH, NMPUMEHSATH €€ B HOBOU
CHUTYyalluu NPH BBIITOJIHCHHUU ITPAKTUYCCKOT'O 3a/IaHUA

® IIPOJIEMOHCTPHPOBAJI 3HAHUE TEOPHH PAHEE 3YUCHHBIX COMYTCTBYIONIUX TeM, CHOPMUPOBAHHOCTh
1 yCTOWYMBOCTH MCIIONB3yEMBIX IIPU OTBETE YMEHHM U HABHIKOB;

® OTBEYAJl CAMOCTOATENBHO, 0€3 HAaBOISAIINX BOIIPOCOB YUHUTEIS,

Bosmoorcnvl oona — 0se  nemounocmu npu oceewerHuu 6mopoCmeneHHblx 60npocos uiu 6 6blKJlaaKax,
Komopble YHYEeHUK JIecKO ucnpaesujl nocie 3amedanus y4umeii.

OTBeT _olIeHHBAaeTCsl _OTMETKOM _«4», ecJIM__VIOBJETBOPSIET B _OCHOBHOM

TPEOOBAHUSAM HA OLEHKY «5», HO P 3TOM HMeeT OJIMH U3 HeJIOCTATKOB:

® B H3IOKEHUH JOMYIICHB HeOONbIUEe MPOOEIbl, He NCKA3MBIIee MAaTEMaTHUECKOE COJIEpIKAHUE
OTBETA;

e JIONYIICHBI OJIMH — JIBa HEA0YETa MPU OCBEIIICHUH OCHOBHOT'O COZICPIKAHUS OTBETA, UCIPABICHHbBIE
MOCIIE 3aMEUAHHS YUUTEIIS;

e JIONYIICHBI OMKMOKA MITH OoJiee IBYX HETOUCTOB TMPU OCBEICHUH BTOPOCTEIICHHBIX BOITPOCOB HITH
B BBIKJIQJIKAX, JIETKO UCTPABICHHBIC ITOCTIEC 3aMEUaHsl yIUTENS.

O1rMeTKa «3» CTABUTCS B CJIEAVIOLIUX CJAVYASX:

® HEMOJHO PAaCKPHITO COAEpKaHWE MaTepuana (Comep)KaHhe H3JI0KEHO (parMeHTapHO, HE BCeraa
MIOCIIEIOBATENBHO), HO MOKa3aHO OOllee MOHMMaHHE BONPOCAa M MPOJAEMOHCTPUPOBAHBI YMEHHUS,
JOCTAaTOYHBIE JUIS YCBOGHHWSI HpOrpaMMHOro Matepuana (ompeneneHsl «TpeOoBaHUSAMH K
MaTeMaTHYEeCKON ITOJIrOTOBKE 00YYAIOIIMXCS» B HACTOSIIEH MporpaMMe 1o MaTeMaTHKeE);

® UMEHCHh 3aTPYAHEHHS WJIM JIONMYIIEHbI OIMIMOKM B ONPE/ICIeHNH MaTeMaTHUeCKOW TepMHHOIOTUH,
YyepTexKax, BHIKIIAIKaX, HCIPABICHHBIE TOCIE HECKOIBKIX HABOASAIINX BOIPOCOB YUUTEIIS;

® YYCHUK HE CIPABHJICS C IPUMEHEHUEM TEOPUH B HOBOW CUTYAILlMH TIPH BBITIOTHEHUH TIPAKTUYECKOTO
3aJ1aHusl, HO BBITIOJHWII 33/IaHUs1 00513aTENBHOIO YPOBHS CIIOKHOCTH T10 JaHHOH TeME;

e IIpM  JOCTaTOYHOM 3HAHMM  TEOPETHYECKOr0  MaTepuaia  BbISIBJICHA  HEJOCTATOYHAS
cpopMHPOBaHHOCTH OCHOBHBIX YMEHHI M HABBIKOB.

O1MeTKa «2)» CTABUTCS B CJASAVIOLIMX CAyYasIX:




HE PAaCKPBLITO OCHOBHOC COACPIKAHUC y‘-IC6HOFO Marepuajia;

06Hapy>I<eH0 HCE3HAHNUEC YUCHUKOM OoJbIIIeH WK HanOoJIee BaXKHOW YaCTH y’-IC6HOFO Matepuala,
AOMYHIICHBI OIIMOKH B OIpeaACIICHUN HOHHTHfI, npu HCIIOJIb30BaAHUN MaTeMaTHYCCKO
TCPMHUHOJIOTUH, B PUCYHKAX, UYCPTCKAX WA T pa(bI/IKaX, B BBIKJIaJIKaX, KOTOPLIC HE HCIIPABJICHBI
MMOCJIC HCCKOJIBKUX HAaBOAAIINX BOIIPOCOB YUYUTCIIA.

I'py0ObIMH CUMTAIOTCH OIIHOKHU:

HE3HAHUE OMNPEACNCHUs OCHOBHBIX TOHSATHN, 3aKOHOB, IPABUJ, OCHOBHBIX IOJIOKCHHUI TEOPHUH,
He3HaHWEe POPMYJI, OOIICTTPUHSITHIX CHMBOJIOB 0003HAYCHUI BEIMYUH, CAMHUIL UX U3MEPECHUS;
HE3HAHNE HAMMEHOBAHHN €MHUI] U3MEPEHUS;

HEYMEHHE BBIICIUTH B OTBETE TJIABHOE;

HEYMEHHUE TIPUMEHSTh 3HAHUS, AJITOPUTMBI JUIsl PEIICHUS 3a7ay;

HEYMEHUE JIeTIaTh BEIBOJIBI H 0000IIICHNS;

HEYMEHHUE YNTATh U CTPOUTD IpauKu;

HEYMEHHE TI0JIb30BAThCS TIEPBOMCTOUHUKAMU, YICOHUKOM U CIIPABOYHUKAMU;

MOTEPs KOPHS WM COXPAaHEHHUE TOCTOPOHHET0 KOPHS;

orOpaceiBaHie 0€3 00BSICHEHUI OHOIO U3 HUX;

paBHO3HAYHBIC UM OIIUOKH;

BBIUYHCIIUTEILHBIE OIMOKH, €CIIM OHM HE SIBJISIOTCS OIIHMCKOM;

JIOTHYECKUE OLIHOKH.

K HerpyObLIM OIIMOKAM CJI€AYeT OTHECTH:

® HETOYHOCTH (OPMYJIMPOBOK, ONMpPENEICHUIN, TTOHIATHI, TEOPHUH, BBEI3BAHHAS HEIIOJHOTOW OXBaTa
OCHOBHBIX MTPU3HAKOB OMPEENIEMOro TOHATHS WIH 3aMEHON OIHOTO - JBYX M3 ATHX MPU3HAKOB
BTOPOCTETIEHHBIMU;

® HETOYHOCTH Tpaduka;

e HEpaIMOHAJBHBIA METON pEelmIeHHs 3aJaddl UM HEeIOCTaTOYHO MPOAYMAHHBIA IUTaH OTBETa
(Hapy1IeHue JOTUKH, TTOIMEHa OTAETHHBIX OCHOBHBIX BOITPOCOB BTOPOCTENIEHHBIMN );

® HepalMOHAJBHEIE METOIBI pabOTHI CO CIIPABOYHON U APYTOH JIUTEPATYPOH;

e HEyMEHHE pelaTh 3aJa9H, BRITIOTHATH 3aIaHUs B 00IIEM BHUJIE.

Henoueramu ABJIAIOTCH:

® HepallMOHATBHBIC PHUEMBI BEIUMCIICHUH U TIPeoOpa3oBaHuUi;
¢ HeOpEKHOE BBITTOJIHEHUE 3aITICEH, YepTEeKeEH, cXxeM, TpaduKoB

3ayer MOXKET MNPEAYCMOTPETh TpPU YPOBHS 3HAHUH, YMEHHM U HABBIKOB:

CR N3 CXE N1 LR INY3

“yIOBIETBOPUTENBHBIN, “XOPOIIMI”, “OTIMYHBIN” UM JBa YpOBHA: ‘3a4er”’, “He3ayer .

[Ipu BeIMONHEHMM PaboOTHI B (hOpMe TECTHPOBAHUSI OTMETKA MOXeT ObITb He S5-OanbHOH, a
MHOTr00aIbHOW B 3aBUCMMOCTH OT YPOBHS 3HAHHUM, TPeOYEMBIX B OTBETE KaXKJI0r0 BOIIpOca.

Kputepun TecToBbIX padot B 0011e00pa30oBaTENbHBIX Kiaccax:

0% - 40% —"2"



41%_60% _n3n;
61%_ 80% _n4n;

81% - 100% - n5n'
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