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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpusi Kak OAWMH W3 OCHOBHBIX pa3[eOB IIKOJIbLHON MaTeMaTHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JI0OKA3aTeNIbHBIE PACCYXAEHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCykJIeHusi «OT NPOTUBHOTO», OTJIMYATh CBOMCTBA OT  IPU3HAKOB,
dopmynupoBaTh o00paTHble yTBepxkAeHUsA. (Ocoboe 3HaueHHE JOKa3aTesbHas
JUHUS UMEET IS yriyOJaEHHOTO U3YYCHUSI MATEMATUKH.

[lenbto U3y4YeHUs] TEOMETPUU SIBISIETCS MCMOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIpU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUECKUX 3a/]a4, BCTPEUAIOITUXCS
B peanbHOM Kku3HU. OOyyarmMiics  JOJDKEH HAy4YUThCS  ONPEACINIAThH
rEOMETPUUECKYI0 (PUTYpy, ONUCHIBATHL CJIOBAMU YEPTEXK WIM PUCYHOK, HAUTH
IO b  3E€MEJIBHOTO  y4acTKa, pPacCUUTHIBaTh  HEOOXOIUMYKO  JUJIMHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl Trapaxka JUisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapakTepa OOYyYaroNIMIiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIYYEHHOT'O pe3yJibTaTa.

Oco0eHHOCTh yu4eOHOT0 Kypca yriayOJaE€HHOTO U3YUYEHHS] T€OMETPUH COCTOUT
B TOM, YTO O0y4YaroIIHUecs HE MPOCTO 3HAKOMSITCS C ONpeeIEHHBIMU MOHATUAMH, a
YBEPEHHO OBIaJeBal0T MMHU. CyIlecTBYIOINUE TeMbl IPOrpaMMbl 0a30BOr0 Kypca
Tr€OMETPHH M3ydaroTcsl Ha OoJiee riryOOKOM YpoBHE, a 00yJaromuecs: IpuoopeTaroT
YMEHUSA, TOMOTAIONIME HWM YBEPEHHO IPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpeMETaX, Mpexae Bcero Gpusrke u nHHOpMAaTHKeE,
a TaK)Ke IMOJIb30BAaThCSl MOJYYEHHBIMU 3HAHHMSIMU TPU PEUICHUHU MNPAKTUYECKUX
3a/1au.

CormacHo yueOHOMY IMaHy B 7-9 Kimaccax wu3y4aeTrcss yriayOn&HHBIH
yaeOHBIN Kypc «I'eoMeTpus», KOTOPBIM BKIIOYAET CIASAYIONINE OCHOBHBIC pa3ieiibl
comepxkanusi: «Hawama  reomerpum», «TpeyrombHuku», «OKpYyKHOCTbY,
«HetpIpéxyronbHukny, «Ilogodue», «IneMeHTsl TpUroHoMeTpun», «llnomagn», a
Takke «MeToa koopauHaT», «BekTopei», «IIpeobpasoBanus MIOCKOCTHY.

Ha usydyenue yueOGHoro kypca «Il'eomerpusi» orBogutcs 306 yacoB: B 7
kiacce — 102 yaca (3 yaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 xnacce — 102 gaca (3 yaca B HEAEIIO).



COIAEPKXAHUE OBYYEHUA
9 KITIACC

Peuienue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic ymioB or 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opmynbl  OPUBEICHUS. Pemenue
TPEyroJbHUKOB. TeopemMa KOCMHYCOB U TeopeMa CHUHYCOB. Peuienue
MIPAKTUYECKUX 33/1a4 C UCIIOJIB30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.
Pemienne 3a1a4 reOMETPUYECKON ONTUKH.

Tpuronometrpuyueckue bopmynsl s VIO  TPEYrOJIbHHKA,
napajuiesniorpaMma, pomba, Tpanenuu. Popmyna I'epona. Popmyna mouiaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IlonoOue TpeyroJibHMKOB

Xopael U MOAOOHBIE TPEYrOJBHUKH B  OKPYXKHOCTU. Teopema o
IPOU3BEJICHUN OTPE3KOB XOpZ, TEOPEMBbI O IPOU3BEICHHH OTPE3KOB CEKYLIUX,
TeopemMa O KBaJpaTe KacaTelbHOW. [[puMeHeHue npu penieHuru reoMETPHYECKUX
3aga4d. Teopembl UeBbl 1 Menenas. [IoHsiTue 0 TOMOTETHM.

MeToa KOOpaAMHAT

YpaBHeHHE TPSIMONW Ha TUIOCKOCTH. YTJIOBOW KOA(PGIUIIMEHT U CBOOOIHBIN
YIeH, MX TEOMETPUYECKUW cMbIch. [lapamienbHOCTh W MEPNEHANKYISIPHOCTH
IpSAMBIX (Uepe3 YriIoBou K03 OHUITUEHT).

VYpaBHeHUE OKpyX)HOCTH. HaxoxkaeHne nepeceyeHUd OKpPYKHOCTEU W
NpAMBIX B KoopauHaTax. DopMytia pacCTOSHUS OT TOYKH 10 NpsiMoi. [lnomans
napajuiesiorpaMMa B KOOpAHMHATaX, IMOHSATHE OO0 OPHEHTHPOBAHHOM TLIOLIA[H.
[IpuMeHeHne MeTo1a KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/a4ax.

BexkTopsl

Bekropsl Ha minockoctu. ClOKEHHE M BbIUMTAHUE BEKTOPOB — IpaBuUia
TPEYroJIbHUKA U MapajuiesiorpaMMa. Y MHOKEHHE BEKTOpA Ha yuciio. KoopauHatsl
BekTOpa. CJOXKEHHE U BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIO B
KoopauHaTax. [[puMeHeHne BEKTOpoB B (pu3MKe, IIEHTP Macc.

[lonsitue o Oasuce (Ha TUIOCKOCTH). PasnoxeHuss BEKTOpPOB Mo 0Oa3ucy.
CkansipHoe NpPOU3BEJICHHE BEKTOPOB, N'€OMETPUYECKHUII CMBICI U BBIPAXKEHHUE B
JNEKApTOBBIX KoOpAMHATax. JIMCTpUOYTUBHOCTH CKaJIPHOTO ITPOM3BEIICHMUS.
CkansipHoe mpou3BelleHHE U nOpoeuupoBaHue. [IpuMeHeHHE CKaJISIPHOTrO
MPOU3BEICHUS BEKTOPOB JUISl HAXOXKJAEHWS [JUIMH W yIJoB. Pemenwne
F€OMETPUUYECKUX 3a7a4 C MMOMOIIBIO CKaJISIPHOTO TPOU3BEACHHUS.



JJIMHA OKPYKHOCTH M IVIOLIAAb KPYyra

IIpaBunbHbBIE MHOIOYrOJABHUKH. JlIMHA  OKpY)KHOCTU. I'panycHas u
paguaHHas Mepa yria, BBIUMCIIEHUE UIMH Iyr OKpykHocTed. Ilmomans kpyra,
CeKTopa, cermeHTa. Mcropuueckue cBeieHHsl 00 U3MEPEHUH JUIMHBI OKPYKHOCTH U
IJIOIIAH Kpyra.

JIBHKeHMS TJIOCKOCTH

Hentpanbnast cummerpus. LlenTpanbHo-cumMerpuunbie Gurypsl. [1oBopoT.
OceBas cummeTpus. @Urypbpl, CUMMETPUYHBIE OTHOCHUTEJIIBHO HEKOTOPOW OCH.
IlapamienbHblii IEPEHOC.

[lonsitTue nBwxeHus u ero cpoiictBa. PaencTBo Quryp. IlposBrenus
CUMMETPUHM B MPUPOAE, >KUBONUCH, CKYJIBITYpe, apxuTekType. Kommosuunu
IBUKEHUH (mpocTeiiiue npumepsl). [IpuMeHeHne B reOMeTpuuecKux 3aaadax.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «TEOMETPHUS» HA YIJYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

TOTOBHOCTBIO K BBITIOJIHEHHIO O0SI3aHHOCTEHN TpaXkJIaHUHA U PEaU3alUU €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPHEHTAallMEd B JIESITEIBHOCTH HAa COBPEMEHHYIO) CHCTEMY HAYy4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH I PAa3BUTHS LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHKH M MATEMAaTHYECKOW KYJIbTYPOM KaK CpeICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HHTEpecax CBOETO
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO )K€ MpaBa APYroro 4ejJoBeKa,

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPYXKAIIIEH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U yTeH X pelieHus;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMATLHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy JPYTUX JIOJed, MpUoOpeTaTh B COBMECTHOM JESATEIHLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSTHUS, TUIOTE3bl 00 O0OBEKTaxX U SIBJICHUSX, B TOM UHCJIE paHEEC HEWU3BECTHBIX,
OCO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHUNM W KOMIIETEHTHOCTEH, MIaHUPOBAThH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAEeUCTBUs, (OpMyIUpoBaTh M OICHUBATH PUCKU U
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATbHBIMA
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XapPaKTEPHU30BATh CYIIECTBCHHBIE IMPU3HAKA MAaTEMATHUYECKHUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (POpPMYIMpOBaTH W  MPeoOpPa3OBBIBATH  CYKICHHUS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
¢dakTOB, BBICTpaWBaTh apryMEHTAIMIO, MPUBOAHWTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUs, BBIOMPATh Hamboiee TOAXOASIIMUNA C  YIETOM
CaMOCTOSITETTLHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (POpMHUpOBATH THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIICHUS W BBIBOJABI IO Pe3yjIbTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BeIOMpaTh (opMy TpeAcTaBieHHs WHOOpPMAIMM W  WUIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

BOCTIPUHUMATH U (DOPMYIUPOBATEH CY)KIICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
HensiMu  OOIIEHUS, SCHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PCHHS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHUS IO XOAYy pEIICHUS 3aJaud,
KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B X0/1e OOCYXKIEeHHs 3aJaBaTh BOMPOCH MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pemiaeMol 3aJadd, BBICKA3bIBaTh WJCH, HAICICHHBIE Ha IIOHMCK
pEIICHMS, COIMOCTABIATh CBOM CYXACHHUS C CYXKICHUSIMU IPYTHMX YYaCTHHKOB
auanora, oOHapyXHBaTh Pa3lUYMe W CXOJCTBO MO3MIIHMHI, B KOPPEKTHOU (opme
GopMynupOBaTH pa3HOTIIACHS, CBOM BO3PAKCHHS,

NPECTABIIATh PE3yNbTAaThl PEIICHUS 3a/la4yd, dKCTIEpUMEHTa, MCCIEI0BaHus,
NPOEKTa, CaMOCTOSITENILHO BBIOMpaTh (hOpMaT BBICTYIUICHHS C Y4ETOM 3ajad
NpEe3eHTAIlU 1 0OCOOEHHOCTEH ayTUTOPUH;

NOHMMATh M HCIIOJIH30BaTh MPEHMYIIECTBA KOMAaHJHOW W WHIMBUIYATbHOM
paboThl TMPHU peHICHUH Y4YeOHBIX MaTEeMaTHYECKUX 3ajad, NPUHUMATH IIEJhb
COBMECTHOW JESITENbHOCTH, IUIAHUPOBATH OpPTaHU3AIMI0 COBMECTHOW padoTHI,
pacmpenensiaTh BUABI padoT, JTOTOBapHBATHCS, OOCYKIaTh IMPOILECC M PE3yNIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0OCYXIeHHs, 0OMEH MHEHHI,
«MO3TOBbI€ IITYPMB» W HWHBIE); BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIUHUPOBATH CBOU JEUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayecTBO pe3yibTaTa W KayeCTBO CBOEro BKJIaga B OOIIMI pe3yiapTaT 10
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYyaIHSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHATUS PEIICHUH (MHIUBUIYaAIbHOE,
IPYIIIIOBOE);

CaMOCTOSATETILHO COCTABJIATH IIJIAH, aJTOPUTM pEIIeHHs 3anadu (WId ero
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pENICHH ¢ YIETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJIEKT:

BJAJ€Th COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHYEeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3a7a4H,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLINOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BbIp@)KaTh 3MOLMU IMPU HM3YYEHUHU MATEMAaTHUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOydenus B 9 kiiacceoOyqaromuiics MOJIYIUT CIASAYIOUINE TPEIMETHBIC
pe3yabTaThL:

3HAaTh TPUTOHOMETPHYCCKUE QYHKIIUA OCTPBIX YIJIOB, YMETh HAXOJHUTh C UX
MIOMOIIBI0  PA3IMYHBIC JJIEMEHTBI MPSAMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE
IPSIMOYTOJILHBIX TPEYTOJIBHUKOBY). HaX0IUTh (C TOMOIIBIO KATBKYISATOPA) ITUHBI
Y YIJIBI JUIST HETaOJTMYHBIX 3HAYCHHM.

[Tonp3oBaThCcs popMysiaMu NMPUBECHUS U OCHOBHBIM TPHUTOHOMETPHUCCKUM
TOXKJIECTBOM JIII HAXOXKJCHUS COOTHOIICHUHW MEXIYy TPUTOHOMETPUUYECKHUMHU
BEJTMYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NMPHUMCHSITH WX IS
HAXOXJACHUS Pa3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («pEelIeHre TPEYyTrOIbHUKOBY),
OpU PEUICHUU TEeOMETPUYECKUX 3anad. [IpuMeHSATh TOJNydYeHHbIE 3HAHUS MpH
pEIICHUH MPAKTUYECKHUX 3a]1ay.

[IpuMeHsTh TPUTOHOMETPUIO B 33/1a4aX HA HaXOXK/IEHUE IJIOIIA1, BEIBOJUTD
U BIIQJIETh TPUTOHOMETPUUECKHUMH (PopMylaMu i TUIOMAAM TPEYrojbHUKA,
napasuiesiorpaMma, pom0a, Tpaneiuu, BHIBOJUTh U PUMEHATh ¢hopmyity [ epoHa u
dbopMyIy AJIs TIOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

Nmers mpeacTaBieHHE€ O TOMOTETHH, TNPUMEHITh B IPAKTHYECKUX
CUTYalUsX.

Hcnone3oBatk TeopeMbl UeBbl 1 MeHenas nmpu pelieHUy 3a1a4.

Hcnonb3oBaTh TEOpeMbl O BIHMCAHHBIX VYIiax, yriax MeEXAYy XOpAaMmu
(CexymuMu) U yrie MeXay KacaTelIbHON U XOPI0H TIPH PEIICHUH T€OMETPUIECKIX
3amay. JlokaspiBaTh W MPHUMEHSTH TEOPEMBI O TPOU3BEACHUH OTPE3KOB XOP, O
MPOU3BEACHUHN OTPE3KOB CEKYIIHNX, O KBAJPaTe KacaTelIbHOM.

BnageTs moHsSTHEM KOOpPAMHAT HAa IUIOCKOCTH, paboTaTh C ypaBHEHHEM
mpsMOM  Ha IUIOCKOCTH. BiameTs TOHATHSMHU yriaoBoro koddduiuenta u
CBOOOJHOTO YJICHA, MOHUMATh WX TEOMETPHUYECKUN CMBICT M CBSA3b YIJIOBOTO
kodddumnmenTa ¢ Bo3pacTaHWEM M YOBIBAaHHMEM JIMHEWHOW (YHKIUH. YMETh
pemarb METOJOM KOOPAWHAT 3aJadd, CBS3aHHBICE C TAPaJUICIBHOCTBIO U
MEPICHANKYIIPHOCTHIO TPSMBIX, TIEPECCUCHUEM MPSMBIX, HAXOXKICHUEM TOUYCK
MEPECECUCHHUS.



BeiBoguTh ¥ BIANETh YpPaBHEHHEM OKpYXKHOCTU. Mcmonb30BaTh METON
KOOpAMHAT I HAaxXOXACHUs IIEPECEYECHUM OKPYKHOCTEHM W HpsMbIX. Bragers
dbopMmynaMu paccTOSIHUSL OT TOYKU JI0 MPSMOM, IUIOHIAAW MapajiejorpaMma B
KOOpAWHATaX, UMETh MOHSITHE 00 OpHEHTUPOBaHHOM ruiomanu. [lonb3oBaThCs
METOJIOM KOOpPAMHAT Ha IUIOCKOCTH, MPUMEHITh €ro TMpU PEIICHUU
F€OMETPUUECKUX M TPAKTUYECKUX 3anad. [IpumeHsaTh MeToJ KOOpAMHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHUX 3aadax.

Brnanete mnonsiTueM BeEKTOpa. YMETh CKJIAIbIBaTh M BBIUUTATh BEKTOPBI,
YMHOAaTh Ha YMCJO, BIAJETh MpaBWJIAMU TPEYrOJIbHUKA WU TapajuiesorpaMmma.
BiafgeTs npakTUYECKUMU HUHTEPIPETAUUSIMHU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpAWHATAMU BEKTOpa. Brnagerh CHOXEHWEM U BBIYMTAHUEM BEKTOPOB,
YMHOKEHUEM BEKTOpA HA YUCIIO B KOOPJIUHATAX.

Nmets npencraBiaeHue o 0asuce (Ha miockocTH). PackiaapiBaTh BEKTOPHI IO
O0aszucy. PackmaapiBaTh BEKTOpbHl CHJ € TIOMOIIBIO MPOCIUPOBAHUA H
TPUTOHOMETPUUECKUX COOTHOWICHUU. [IpUMEHATh TOJy4YeHHbIC 3HAHUA B
npocTeUIMnX (PU3NUECKUX 3a/1auax.

Biangets MNOHSTHEM CKaJISIPHOTO MPOU3BEIACHUS BEKTOPOB, MOHUMATh €rO
F€OMETPUUECKUM CMBICI W YBEPEHHO IOJB30BAaThCS €r0 BBIPAKEHUEM B
JIEKapTOBBIX KOOpAMHATAX. 3HATHh AUCTPUOYTHBHOCTH CKAJISAPHOTO MPOU3BEICHUS
U €ro CBA3b C MpoeuupoBaHueM. [IpUMEHATHh CKalsipHOE MPOU3BEIECHUE BEKTOPOB
IUIsl HAXOXKJAEHUS JUIMH W YIJIOB. Pemiatb reomMeTpuyeckue 3aladd ¢ IMOMOUIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnoap30BaTh CKaJspHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux U GU3NIECKUX 3a7a4ax.

Brnanerp MOHATHSMU NPaBUIBHOIO MHOTOYTOJBHUKA, JJIUHBI OKPYKHOCTH,
JUTMHBI JyTH OKPY>KHOCTH U PaJMaHHON MEpPHI yria, BRIUUCIATH ILIOMaAb Kpyra u
ero vacreu. [lonnmars cmbici yucia m. [IpuMEHATh NOJTyYEHHBIE YMEHUSA IMPHU
pEIICHUH MPAKTHYECKUX 3a7ad. 3HaTh HCTOPUYECKHE CBEIECHHUS 00 H3MEPEHHH
JUIMHBI OKPYKHOCTH U IUIOIIAAU Kpyra.

Nmers mnpencraBieHue o0 TMpeoOpa3OBaHUM TUIOCKOCTH, O JBUIKCHUSX.
HaxomuTe ocu, UEHTpsl cUMMETpu#M GUTYp, UEHTPHl IMOBOPOTA, HAXOIUTH
KOMITO3UIIUKA TPOCTEHINX mpeoOpa3zoBanuii. [IpuMeHSATh NBUMKEHUS TIIOCKOCTH
IIPY PELICHUU T€OMETPUUECKUX 3a/1a4.

[IprMeHATh MOMYyYEHHBIE 3HAHHS HA MPAKTUKE — CTPOUTHh MAaTEMaTUYECKHE
MOJIENIN JJIS 33724 PEAIbHOM KU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TMPUMEHEHHEM TMOJO0HUS U TPUTOHOMETPUYECKUX (YHKIMK (TOIB3YSCh, TI€
HE0OXO0IUMO, KaJTbKYJISTOPOM).



Cucrema OICHUBAHUSA TOCTUKCHUS IIJIAHUPYEMBIX PE3YJIbTATOB I10
MaTEeMaTHKE

O1ieHKa YCTHBIX OTBETOB 00YyYalomUXCs M0 MaTeMaTUKE:
O1MeTKa «5» CTaBUTCS, €CIIM 00YUaOIINIICS:

o IIOJIHO pACKpblI COJEp)KaHUME MaTepuasa B 00beMe, NPeIyCMOTPEHHOM
pPOrpaMMoi y4eOHHUKOB,;

e M3JIOKWJI Marepuajg TPaMOTHBIM SI3BIKOM B OIPEAECICHHOM JIOTMYECKON
IIOCJIEA0BATENBHOCTH, TOYHO MCIOJIB3YySl MAaTeMaTH4YECKyl0 TEPMUHOJIOTHIO U
CUMBOJIHKY;

e TPABUJIBHO BBIMOJIHWI PUCYHKH, YEPTEXKH, TpadUKy, COMYTCTBYIOIINE OTBETY;

o MOKa3aJl YMEHUE WLIIOCTPUPOBATH TEOPETUUYECKHUE IOJOKEHHUS KOHKPETHBIMU
npUMepaMu, MPUMEHATh UX B HOBOM CUTYallMM MPHU BHIMOJHEHUH MPAKTUUYECKOTO
3a/1aHUs;

o MPOAEMOHCTPUPOBAJ YCBOCHHME PAaHEE HM3YUYEHHBIX COMYTCTBYIOLIUX BOIIPOCOB,
c(hOpPMHUPOBAHHOCTh W YCTOMYMBOCTH HCIOJB3YEMbIX TPHU OTBETE HABBIKOB H
YMEHHU;

¢ OTBEYAJ CAMOCTOSITEIBHO 0€3 HABOJAIINX BOIPOCOB YUUTEIIS.

Otmerka «4» CTaBUTCA, €CJIHN O6yanOHII/II>JICSI OTBCTHUII IIO Tp€6OBaHI/I$IM Ha

OTMCTKY ((5», HO IIpHU 9TOM UMCCT OAUH U3 HCIOCTATKOB!

e B HN3JI0KCHHUHN AOITYHICHBI HeOOoJIbIIINE HpO6€JIBI, HC HCKa3uBIINC
MAaTCMATUYCCKOC COACPIKAHUC OTBCTA,
e JONYIICHLI 1-2 HCOO4YCTa IIpH OCBCIOCHHU OCHOBHOIO
COACpKaHuA
OTBCTA, UCIIPABJICHHLIC I10 3aMCUYAHNIO YUUTCIIA,

e JIONyIICHBI oOmuOKa wiIu ©Oojee JBYX HEJAOYETOB TIPH  OCBCIICHHUH
BTOPOCTEIEHHBIX BOMPOCOB WJIM B BBIKJIAJKaX, JErKO HCIPABJICHHBIE IO
3aMEYaHHIO YUUTES.

OTmMeTKa «3» CTaBUTCS, €ClId 00yJaromuiics:

e HEMNOJIHO WM HEMNOCIEAOBATEIbHO PACKPbLI COAEpPKAHUE MaTepualia, HO
Mmokazaja oOmiee IMOHMMaHHE BOIpOca H  IPOJEMOHCTPUPOBAI  YMCHWS,
JIOCTAaTOYHBIE JJIA JAJIbHEHIIIET0 YCBOSHHSI MPOTPAMMHOTO MaTepHuaa;

e WMEN 3aTPYAHEHHUS WX JOMYCTWJ OMUOKKM B OMNPEACICHUU TIOHITHH,
WCTOJIb30BAHUA ~ MATEMATUYECKOM  TEPMUHOJIOTHHM, YEpTEeXaxX, BBIKJIAJKaXx,
HCTIPABJICHHBIE TTOCJIE HECKOJIBKUX HABOISIIIUX BOIIPOCOB YUUTEIIS;

e HE CHPABWICS C MPUMEHEHUEM TEOPUM B HOBOW CHUTYAIlUM IPU BBHINOJIHCHUH
MPAKTUYECKOTO 3aJaHusl, HO BBIMIOJHWI 3aJaHusl 00sA3aTEeIbHOTO YpPOBHS
CJIOKHOCTH I10 JITaHHOM TeMme;

e IPU 3HAHMHM TEOPETUYECKOTO  MaTepuajga  BbISIBJICHA  HEJOCTAaTOYHAs
c(hopMUPOBAHHOCTH OCHOBHBIX YMEHHUW U HABBIKOB.



OTMeTKA «2»CTaBUTCSA, €CJIU 00yUYarOIINIICS:

¢ HE PacKpbll OCHOBHOI'O CO/IEpaHUs yueOHOIr0 MaTepuaa;

o OOHapyXwWwJ HE3HAaHHWE WJIM HENOHUMaHUE OoJbIIed Wi Haubosiee BaKHOU
4acTH y4eOHOIro MaTepuana;

o JOMYCTWJ OWIMOKA B ONPEAENICHUHU TMOHATUM, TPHU  HCHOJIB30BAHUU
MaTeMaTUYecKOil TEPMUHOJIOTMH, B PHUCYHKaxX, dYepTexkax Wiau rpadukax, B
BBIKJIQJIKaX, KOTOPBhIE HE MCIPABIIEHBI IOCJIE HECKOJbKUX HABOISIIMX BOIPOCOB
YUUTEJIS.

OleHka NUCHMEHHBIX MPAKTHYECKHX, CAMOCTOSATENbHBIX M KOHTPOJBLHBIX
padoT yvammxcs
OT1MeTKa «5» CTaBUTCS, €ClM 00YUYaOIINIICS:

+ Brimonaun padoTy NoaHOCTHIO;

o« He pomyctun mnpo0GenoB u OmWMOOK B JIOTMYECKUX PACCYXKIACHUSAX MU
00OCHOBAHHH;

« He nonmyctun maremaTuueckux ommOOK B pelICHUN.

OTrMeTKa «4» CTaBUTCSA, €CIIU 00yUYaIOIIHUACS:

e BpimmomHun pabGoTy TOJHOCTBIO, HO OOOCHOBAHUS IIaroB  pElICHUS
HEJOCTAaTOYHBl (€cli  yYMEHHE OOOCHOBBIBAaTH PACCYXKIACHUS HE SBISIOCH
CHEIUATBHBIM 00BEKTOM MPOBEPKH);

o JIOMYCTWJI OJHY OIUOKY WM 2—3 HeJo4YeTa B BBIKJIAJKAX, PUCYHKAX, YepPTEKax
win rpadukax (eciam 3T BUABI paOOThl HE SBISUIMCH CIIEHUAIBHBIM OOBEKTOM
MIPOBEPKH ).

OtMeTKa «3» CTaBUTCS, €CITU 00yUYaIOIIUIACS:

e BIIQJICCT 00s3aTEILHBIMU YMEHUSIMHU TI0 TIPOBEPSIEMOI TeMe;

e JIONyCTHJ OoJyiee OAHOW OMMOKKM WM Oojee 2—3 HEIOYETOB B BBIKJIAQJIKAX,
yepTekax Wi rpadukax.

OTMeTKA «2)» CTaBUTCS, €CIIM 00YYaOIIHICS:

e HE BiaJiceT 00s3aTeIbHBIMIA YMEHUSIMU T10 JAaHHOUM TeMe B IMOJTHON Mepe;
e JIOIYCTHJI CYIIECTBEHHBIC OIMHUOKH.

KpI/ITepI/II/I OLICHMBAHHA JUKTAHTA 10 MAaTEMATHKE

o OrmeHka «5» - 4nciio BepHbIX 0TBETOB — 0T 90% 10 100%
o OreHka «4» - 4UCJIO BEPHBIX OTBETOB — OT 66% 10 89%
o OreHka «3» - 4UCJI0 BEPHBIX 0TBETOB — OT 50% 10 65%
o OreHka «2» - 4UCJIO BEPHBIX 0TBETOB — MeHee 50%

Kpurepun orieHuBaHus TeCTa MO MaTeMaTHKe

o Omenka «5» - uncio BepHbix oTBeTOB — 100%

o OneHka «4» - ynciio BepHbIX 0TBETOB — OT 70% 10 99%
e OneHka «3» - yuciio BepHbIX 0TBETOB — OT 50% 10 69%
o OrneHka «2» - 4uciio BEpHbIX OTBETOB — MeHee 50%



9 KUIIACC

KoanuectBouacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(uu¢pposrIe)
n/n TEMIIPOrpaMMbl Bcero Kontpoabubiepadorsl | [IpakTHuecknepadoTsl
o0pa3oBaTebHbIepecypchl
1 PemenuerpeyroibHUKOB 22 1
2 [TomoOueTpeyroapHUKOB 12 1
3 MeTotkoopIuHAT 10 1
4 BexTopsl 20 1
5 JlmuHa OKPYKHOCTH U IIJIOIIATh 16 1
Kpyra
6 JIBI>KEHUSITIIOCKOCTH 10
7 [ToBTOpEeHue, 06o0IIEeHNE, 12 1
cUCTEMaTU3alsI3HaHU I
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME




9 KUIIACC

Ne KoanuectBouacos
Jarauzy DJIeKTPOHHBbIeNH(PpoBHIEOOPa3OBa
n Temaypoka Bce Kontpoabusie | IlpakTuueckue
YyeHHust TeJIbHbIepecypchl
/ ero | padoThbl paGoThI
n
1 CuHyc, KOCHHYC, TAHT€HC YTJIOB 1
ot 0 1o 180°
9 OCHOBHOETPHUTOHOMETPHUYECKOET 1
O’KJIECTBO
3 @opMyITBITPUBEICHUS
DOpMyIIBITPUBEICHUS 1
5 PemennerpeyroibHUKOB. 1
TeopeMakoCHHYCOB
6 PemennerpeyroabHIUKOB. 1
TeopeMakoCHHYCOB
TeopeMacuHycoB
TeopeMacuHycoB
Pemenne npaktuyeckux 3aaau ¢
9 MCI0JIb30BAHUEM TEOPEMBI 1
KOCHHYCOB U TEOPEMbI CHHYCOB
Pemenne npaktuyeckux 3aaau ¢
10 HCIIOJIb30BAHUEM TEOPEMBI 1
KOCHHYCOB U T€OPEMbI CHHYCOB
Pemenne npaktuyeckux 3amad ¢
11 HCII0JIb30BAHUEM TEOPEMBI 1
KOCHHYCOB U T€OPEMbI CHHYCOB




Pemrenne npakruyeckux 3amad ¢

12 HCI0JIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMbI CUHYCOB
Tpuronomerpudeckue GopMyIIbl

13 JUTS TIOMIAIA TPEYTOJIbHUKA,
napajuiesiorpamma
Tpuronomerpudeckne GoOpMyIIbI

14 JUIS TTOIIAAN TPEYTrOJIbHUKA,
napajuiesorpamma
Tpuronomerpudeckne GoOpMyITbI

15 JUTSI TUTOTTIAAN TPEYTrOJIbHUKA,
napajuiesiorpamma
Tpuronomerpudeckne GOpMyITbI

16 JUTSI TUTOIIAM TPEYroIbHUKA,
napajuiesiorpamma

17 ®dopmynal epona

18 ®dopmynal epona

19 ®dopmynal epona

20 DopMyamIoma uBbIIyKIOr04YeT
BIPEXYTOJIBHUKA

21 DopMyNamIona uBbIIyKIOT04YeT
BIPEXYTOJIbHUKA

29 KonTpoabHasi padora mo reme
"PeieHne TPEyroJibHUKOB'

93 Xopasl ¥ 10100HBIE
TPEYrOJBLHUKH B OKPYKHOCTH

24 Teopema o pousBeneHUN

OTPE3KOB XOPJ




TeopeMa 0 mpou3BeAECHUA

25 1
OTPE3KOB XOPA

26 Teopemsl 0 MpOU3BENEHUN 1
OTPE3KOB CEKYIIUX

97 Teopemsl 0 MpOU3BENEHUN 1
OTPE3KOB CEKYIIUX

28 Teopema o kBajpaTekacaTeIbHOM 1

29 Teopema o kBaparekacaTeIbHOM 1

30 | TeopemsYeBsl U MeHnenas 1

31 TeopembiUeBsl 1 Menenas 1

32 TeopembiUeBsl 1 Menenast 1

33 [ToHsTHE O TOMOTETHH 1

34 KonTpoabHast padora mo reme 1
"Ilono0ue TPEeyroJbLHUKOB'
VYpaBHeHue npsmMoil Ha

35 IIJIOCKOCTH. YTJIOBOU 1
K03 uimeHT u cBOOOTHBII
YJIeH, UX TEOMETPUYCCKUN CMBICIT
YpaBHeHue npsiMoit Ha

36 IIJIOCKOCTH. YTJIOBOU 1
K03 uImeHT u cBoOOOTHBII
YJIeH, UX TEOMETPUUCCKUN CMBICIT
[MapannensHOCTh U

37 MEePIEeHIUKYISIPHOCTD MPSMBIX 1
(uepe3 yrioBoit KO3 PUIIHEHT)

38 Y paBHEHHEOKPYKHOCTH 1

39 HaxoxneHnue nepecedeHuit 1

OKPYXHOCTEH U IPSIMBIX B




KOOpAMHATAX

40

Haxoxnenue nepeceyeHui
OKPY)KHOCTEH U MPAMBIX B
KOOpJMHaTax

41

dopmysia pacCTOAHUSA OT TOUKHU
110 IPSAMOU

42

[Inomane nmapamienorpaMma B
KOOpJMHAaTaxX, MOHATHE 00
OPUEHTHUPOBAHHON TIOMIAIN

43

[IpuMeHeHne MeToa KOOpIUHAT
B MPAKTHYECKH-
OPHEHTHPOBAHHBIX
TEOMETPHUUECKHX 3a/1adax

44

KonTpoabHasi padora mo reme
"MeToa koopauHat'

45

BekropbiHamiockocTu

46

CrnosxeHue 1 BBIYUTaHHE
BEKTOPOB — IpaBuia
TPEYroJibHUKA U
napajuiesiorpaMmma

47

CnoskeHne U BEIYUTaHUE
BCKTOPOB — IIpaBHUJia
TPEYroJIbHUKA U
mapajajiciorpamMmma

48

YMHOXEHHEB CKTOpaHa4YUCIIO

49

KOOp,[[I/IHaTBIBCKTOPa

50

CnoxeHue U BhIYUTaHHE
BCKTOPOB, YMHOXXCHUC BCKTOPA




Ha 4MCJIO B KOOpJUHATax

51

Ci10keHHE U BEIYUTAHUE
BEKTOPOB, YMHOKCHHE BEKTOpa
Ha YHCJI0 B KOOPIUHATAX

52

[TpumeHneHne BEeKTOpOB B (pusmke,
LIEHTP Macc

53

[Tonsarue o 6a3uce (Ha
TIJIOCKOCTH).
PaznoxeHusiBeKTOpoBIOOA3UCY

54

[Tonsatue o 6a3uce (Ha
TIJIOCKOCTH).
PaznoxeHusiBEeKTOpOBIIOOA3UCY

55

[Tonsatue o 6a3uce (Ha
TIJIOCKOCTH).
PaznoxxeHusiBeKTopoBHoOaszucy

56

CkansipHO€ MPOU3BEICHUE
BEKTOPOB, T€OMETPUUECKUI
CMBICT U BBIpa)KEHUE B
JIeKapTOBBIX KOOpIUHATAX

57

JcTpuOyTUBHOCTHCKAISPHOTOIT
pOU3BEICHHUS

58

CKaJISIpHOGHpOI/I?:BeI[eHI/IC u
IIpOCHUPOBAHUC

59

[IpumeHeHue cKaasIpHOTO
MIPOU3BE/ICHUS BEKTOPOB ISl
HAXO0XJACHUS JUIMH U yTIIOB

60

HpI/IMeHeHI/Ie CKaJIIpHOTO
MMPOU3BCACHUSA BCKTOPOB JISA




HaxXO0XXIACHUA JJIMH U YI'JIOB

IIpuMeHeHne CKaISIpHOTO

61 | mnpousBeneHHsI BEKTOPOB IS 1
HAXOKJCHHS JUTMH U YTIIOB
Pemenue reomerpuyueckux 3agaq

62 | ¢ IOMOIIBIO CKAIAPHOTO 1
MIPOU3BEICHUS
Pemenue reomerpuyueckux 3agad

63 | ¢ MOMOIIBIO CKATAPHOTO 1
TIPOU3BEICHUS

64 KonTtpoJsbHas padora no reme 1
"BekTops!"

65 [TpaBuIBHBIE MHOTOYTOJIEHUKH, 1
BBIUHCIIEHUE UX YIEMEHTOB

66 IIpaBuIBHBIE MHOTOYTOJIBHUKH, 1
BBIUMCIIEHUE UX YIEMEHTOB

67 IIpaBuIBHBIE MHOTOYT OJIBHUKH, 1
BBIUMCIIEHUE UX IEMEHTOB

68 IIpaBuIBHBIE MHOTOYTOJIBHUKH, 1
BBIUMCIIEHUE UX IEMEHTOB

69 Yucrno 1 AarHa OKPYKHOCTH 1

70 Yucno m 1 AarHa OKPYKHOCTH 1

71 JUTMHayTHOKPYKHOCTH 1

72 JUTMHayTHOKPYKHOCTH 1

73 Paguannasmepayria 1

74 | PanuanHasmepayria 1

75 [Inomans Kpyra u €ro 3J€MEHTOB 1




(cexTopa M cerMeHTa)

[lmomane kpyra u €ro 3J€MEHTOB

76
(cexTopa u cerMeHTa)

77 [lmomane kpyra u €ro 3J€MEHTOB
(cexTopa u cerMeHTa)
Brranciienue nepuMeTpoB U

78 iomaaen Guryp, BKITFOYAIONIIAX
AIIEMEHTHI Kpyra
Brrancrienue nepuMeTpoB u

79 Iomaael GUryp, BKITFOYAIOITAX
AIIEMEHTHI Kpyra
KonrpoJubHas o reme " [iiuna

80 | oOKpy:XHOCTH M NJIOINATH
Kpyra'"

81 [leHTpansHAsICUMMETPHUSI

82 LenTpanbHo-
CUMMETPUYHBIE(UTYPBI

83 IToBopoTt

84 OceBascummeTpust

85 Ourypsl, CHMMETPHYHBIE
OTHOCHUTEIILHO HEKOTOPOM 0CU

86 [TapannensHBITIEPEHOC

87 [ToHsiTHE NBUKEHUS U €T0
CBOMCTBA

88 PaBencrBouryp
[IposiBneHus cuMMETpUU B

89 IIPUPOJIE, KUBOIINCH,

CKYJBIITYpE, ApXUTEKTYpPE




90

KoMmmo3ummnaBuxeHnim
(mpocreiiuenprumMepsl)

91

[ToBTOpEHue u 06001IEHNE.
Pemenne 3amau,
HILTIOCTPUPYIOIIUX CBA3U MEXIY
Pa3iIMYHBIMA TCMAaMH KypcCa

92

[ToBTOpenue u 0600IIEHNE.
Pemenne 3amau,
HILTIOCTPUPYIOIIUX CBA3U MEXIY
paSJ'II/I‘-IHI)IMI/I TeMaMu Kypca

93

[ToBTOpEeHME M 000OIIEHNE.
Pemenne 3amau,
WIUTFOCTPUPYIOIIUX CBA3ZU MEXIY
pa3IMYHBIMU TEMaMH Kypca

94

[ToBTOpEeHME M 000OIIEHNE.
Pemenne 3amay,
WJUTFOCTPHUPYIOITUX CBSI3H MEXTY
pa3IMYHBIMU TEMaMH Kypca

95

[ToBTOpEeHME M 000OIIEHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOITUX CBSI3H MEXTY
pa3IMYHBIMU TEMaMHU Kypca

96

[ToBTOpEHME M 00OOIIECHNE.
Pemenue 3amau,
WUTIOCTPUPYIOIINX CBS3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

97

[ToBTOpeHue u oboOIIeHNE.
Pemenue 3amay,
WJUTIOCTPUPYIOIINX CBS3H MEKITY




pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u oboOIIeHNE.
Pemenne 3amau,

%8 WUTIOCTPUPYIOLIUX CBA3U MEXKY 1
Pa3iIMUHBIMA TCMAaMH KypcCa
[ToBTOpEHue u 06001IEHNE.

99 Pemenne 3amau, 1
WLTIOCTPUPYIOIIUX CBA3U MEXKIY
Pa3IMYHBIMA TEMAaMH KypcCa
[ToBTOpEeHME M 000OIIEHNE.

10 Pemenne 3amau, 1

0 WUTFOCTPUPYIOIINX CBS3H MEKTY
Pa3IMYHBIMA TEMAMH KypcCa

10

1 HToropasikoHTpoJIbHAsApadoTa 1
[ToBTOpEeHME M 000OIIEHNE.

10 Pemenue 3amay, 1

2 WUTIOCTPUPYIOIIHUX CBSA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* ['eometpus, 7-9 knaccel/ Atanacs JI.C., byty3oB B.®., Kanomuer C.b. u
npyrue, AkimonepHoe oduiectBo «M3narensctBo «lIpocBenieHue.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

* ['eometpus, 7-9 knaccel/ Atanacsu JI.C., byty3os B.®., Kagomiuies C.b. u
npyrue, AkuuonepHoe o0mectBo «M3narenbctBo «IIpocBemenuey.

o Teomerpus.Metoguueckue pekoMeHaaMH. 9 Kiace : yueOHoe nmocodue
st obrieo0pazoBaTenbHbx opranuzaiuit /JI. C. Aranacss, B. @. byty308,
1O. A. I'na3koB u ap. -M.: IIpocsemienue, 2015.

e HMuenckas M.A. I'eometpus. CaMOCTOATENbHBIE U KOHTPOJIbHBIE PAOOTHI
7-9 xnaccel: yaeOHOe Mmocooue /il yuuTesaen 001eo0pa3oBaTeIbHbIX
opranuzauuii /M. A. Nuenckas. - M.: Ilpocsemenue, 2017.

e 3uB b.I'. 'eometpus. JInmaktudeckue matepuanisl. 9 kinace. /b.I'. 3uB,
B.M. Meiinep. — M.: IIpocsemienue, 2013.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1) https://m.edsoo.ru
2) https://sdamgia.ru
3) https://www.fipi.ru
4) http://alexlarin.net



https://sdamgia.ru/
http://alexlarin.net/
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