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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust KaK OJWH W3 OCHOBHBIX Pa3EiOB IIKOJbHOWM MAaTEeMaTHUKH, UMEIOIINI CBOEH
LEeNbI0 00ECIeYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacrojoXKeHUe, ONUPAETCd Ha JIOTMUYECKYH0, JOKa3aTeNbHYK JMHUIO. LleHHOCTh u3yueHus
reOMEeTPHUH Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHus 3aKII0YAETCs B TOM, YTO O0ydaromuics
YUHUTCSI TPOBOAUTH JIOKA3ATEIbHBIE PACCYKIEHHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

BTopoii 1enpro U3ydeHHsl FeOMETPUM SIBJISIETCS UCIIOJIb30BaHUE €€ KAK MHCTPYMEHTa IIpU
pElIEHMH KaK MaTeMaTUYeCKMX, TaK M MPAKTHYECKUX 3a/]ad, BCTPEUAIOIIUXCA B pPEATbHOU
xu3HU. OOyYarolmuiics MOMHKEH HAYYHTHCS OIPENENUTh T'€OMETPHUECKYIO (HUrypy, ONHUCATh
CJIOBaMH JIAHHBIM YEPTEX WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTATh
HEOOXOUMYIO JJIMHY ONTOBOJIOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxa s
aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTENbHAS JUHUS B U3YYEHUU T€OMETPHH.
[Ipu pemieHun 3agad  NOPAKTUYECKOTO  XapakTepa OOy4aroUUiicss y4MTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENIN pEaJbHbIX JKU3HEHHBIX CHUTyallMi, NpPOBOAUTH BBIYUCICHUS U
OIICHUBATH aJICKBaTHOCTh MOJYUYEHHOI'O pe3yibTaTa.

KpaiiHe BakHO MOAYEPKUBATH CBA3M T€OMETPUU C APYTUMU Y4EOHBIMH IpeaMETaMH,
MOTHUBUPOBaTh  HCIOJB30BaTh  ONpPENEIIEHUS TIEOMETPUYECKHX (QUIyp U IOHATHUH,
JEMOHCTPUPOBATh IPUMEHEHUE MOJIYyYEHHBIX YMEHUHN B (PU3UKE U TEXHUKE. DTH CBSI3U Hauboiee
APKO BUIHBI B TeMax «BekTopbl», « TpUroHomeTpuueckue COOTHOMEHU», «MeToJ KOOpAUHATY
u «Teopema ITudaropay.

Y4eOHblii kypc «l'eoMeTpus» BKIIOYACT CIICAYIOIINE OCHOBHBIC Pa3felibl COJEPIKaHUS:
«I'eomerpuueckue ¢GuUrypsl M HUX CBoOicTBay, «l3MepeHHEe TIeOMETPUUECKUX BEIUYUHY,
«/lekapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTW», «BekTtope», «J/IBUKEHUS  IIOCKOCTHY,
«[IpeobpazoBanus mMo100us».

Ha usyuenue yueOHOTro Kypca «I'eomerpusi» 0oTBOIUTCSI— 68 4acoB (2 yaca B HEAECIO).

[Tpu peanuzanuu JaHHON MPOrpaMMbl BO3MOXKHO MTPUMEHEHHE 3JIEKTPOHHOTO O0y4YeHUs U
JMCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH.

BocnurarenpHplii KOMIIOHEHT peanu3yeTrcss nocpeAcTBOM Monyis «ILKoIbHBIM ypok»
paboueii mporpaMMbl BOCTTUTaHUS



Oco0enHocTH 0TOOPA M aJanTAllMM Y4eOHOT0 MaTepHuaJia 10 MaTeMaTHKe

OOyuenue yuebHOMY npenMeTy «MareMaTHKay CTPOUTCS Ha CO3AaHUU ONTHUMAJIbHBIX
YCIIOBUHM IS YCBOCHHSI TporpamMMHOro wmatepuana oOydatomumucs ¢ 3IIP. Bombiioe
BHUMaHUE yJenserca OoTOopy y4yeOHOro wmarepuaia B COOTBETCTBUM C MPHUHIUIIOM
JOCTYITHOCTH TIPH COXPAaHEHHH O0IIEero 0a30BOr0 YpPOBHS, KOTOPBIH JOJDKEH IO COJCPKAHUIO
1 00beMy OBITh aJanTHpPOBaHHBIM Ui oOydarommxcs ¢ 3[IPB cooTBeTCTBUM € UX 0COOBIMU
oOpa3zoBaTenbHbIMU  MOTpeOHOCTsAMU. Cienyer oOJerduTh  OBJAJCHHE MAaTEpHUAIOM
oOyuatomumucsi ¢ 3I[IP mocpencTtBoMm ero JeTalbHOTO OOBSCHEHHS] C CHCTEMaTHUYECKUM

[IOBTOPOM, MHOTOKPATHON TPEHHUPOBKH B NPUMEHEHMH 3HAHWW, HWCIOJIb3YS IPHUEMBI
aKTyajlu3aluu (BU3yallbHas OIopa, aMsTKa).

IIpuMepHbIe BUABI AesiTeIbHOCTH 00yuaromuxcs ¢ 3I1P, 06ycinoBiaeHnble
0co0bIMH 00pa30BaTEeILHBIMH MOTPEOHOCTSIMH U 00eCIIeYuBAIOILHE
OCMBICJICHHOE 0CBOCHHE COJIePKAHNH 00PA30BaHUA MO MPeIMeTy

«MaTeMaTuKa»

Copnepxanne BUAOB nesTenbHOCTH oOyuatonmxcs ¢ 3I1P onpenensercs ux ocoObiMu
oOpa3oBaTenbHBIMU TOTpeOHOCTSIMU. [loMumo mmpoko ucnonszyembix B OOIT OO0 obmmx
Ui BceX oOOy4aroluxcs BHJIOB JESTEIbHOCTH CIENYyeT YCHJIUTb BHIbl JESATEIbHOCTH
cneuu(UYHbIe IS JTAHHOM KaTeropuu JeTei, 00ecreYrBaroNIie OCMBICICHHOE OCBOCHHE
coJiepKaHusl 00pa3oBaHMs MO MPEIMETY: YCHIIEHUE MPEeIMETHO-TIPAKTHUECKON AeSITelbHOCTH
C aKTMBHM3allMell CEHCOPHBIX CHCTEM; YEpPEOBAHME BUIOB JESATEIBHOCTH, 3aJCHCTBYIOLIUX
pa3NUyHbIC CEHCOpPHBbIE CHUCTEMbI, OCBOGHHE MaTepuaja C OINOpOM Ha aJIrOpUTM;
«IIOIIaroBOCTh» B H3YYEHMM MaTepuaia; HCIOJIb30BAHUE JOINOJIHUTEIbHON BU3YyaJlbHOMN
OIophl (CXeMbl, IA0JIOHBI, ONIOPHBIE TAONHUIBI); PEYEBOl OTYET O IpoLecce M pe3yibTare
NESTEeIbHOCTH; BBIIOJHEHHWE CHECHUANBHBIX 33aJaHuid, O00ECIeYMBAIOMINX KOPPEKIUIO
peryJsium yueOHO-1103HaBaTeIbHON 1eATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yJsIbTara.

Jns obGyuatonuxcst ¢ 3I1P cyliecTBEeHHbBIM SBISIOTCSA NPUEMBI pabOTHI € JIEKCUYECKUM
MaTepuasoM o mpeamery. IIpoBonuTcs cnenuanbHas paOoTa MO BBEACHUIO B aKTHBHBIM
CJIOBapb 00y4aronMXcs COOTBETCTBYIONIEH TepMUHOIOTHU. V3ydaemble TEpMUHBI BBOASTCS Ha
MIOJIUCEHCOPHON OCHOBE, o0O0s3aTesibHAa BH3yallbHas MOJJIEP)KKA, alTOPUTMBI pabOThI C
OTIpe/IeNIEHUEM, OTIOPHBIE CXEMBI JJIs aKTyaIU3alUUTEPMUHOJIOTHH.



COAEPXKXAHUE OBYUEHUA

9 KIIACC

Cunyc, xocunyc, TaHreic yrinoB or 0 npo 180°. OcHOBHOE TPUIOHOMETPUUECKOE
TOXJ1CTBO. POPMYJIBI IPUBEACHHUS.

Pemenne TpeyroiapbHuKkoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemienue
MPAKTUYECKHX 3aJa4 C UCIOIb30BaHUEM TE€OPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[TpeoOpazoBanue nonobus. [1o1o01ne COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpOU3BENEHUN OTPE3KOB XOp, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIUX,
TeopeMa O KBaJipaTe KacaTelbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBbIE BEKTOPHI, MPOTHBOIOIOKHO
HAIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMM HaJ
BEKTOpaMHu. Pa3nokeHue BeKTOpa 1o JIByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTsl BEKTOpA.
CkanspHoe Mpou3BeIeHUE BEKTOPOB, IPUMEHEHUE /711 HaX0XK/ICHUS JJIUH U YTJIOB.

JlekapToBbl KOOpAMHATHI Ha IIJIOCKOCTH. YpaBHEHUS TMPSIMOW U OKPYXKHOCTH B
KOOpJMHATAaX, [IEpPECeUCHUE OKPY>KHOCTEHN U MpsIMbIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKHU. JJTMHA OKPYXKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIUKCJICHHE JUIMH OYyT OKpykHOCTe. [Inomane kpyra, cekTopa, CerMenra.

JIBuKEeHMsI TITIOCKOCTH U BHYTPEHHHE CUMMETPHUH (PUryp (37eMEHTapHbIE MPEICTABICHHUS).
[TapannensHbIi iepenoc. [1oBOpoT.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MpOrpaMMbl y4deOHOro kypca «l'eomerpusi»
XapaKTEepU3YIOTCS:

1) naTpuoTHYEeCKOEe BOCIIUTAHME:

NpOSIBJICHUEM HWHTEpeca K TMPOLUUIOMY M HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCHUUCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHXKEHUH B APYTUX HAYKaxX U MPUKIIATHBIX
chepax;

2) rpa:KIaHCKoe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHXKEHUU
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE B PEIICHUHM MPAKTUYECKUX 3aJ1a4 MATEeMaTUYECKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TPAeKTOPHUH OO0pa30BaHUA U
JKU3HECHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIEeHUN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, NMOHUMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW EeATEeTbHOCTH, ITAlloB €€ pa3BUTUSA U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATENbCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHHe  KYJLTYPbl  30POBbS M
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/J0POBbBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckass aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBbIKAa pediaeKkcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ IMpaBa JIPYyroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIlel Ha MPUMEHEHUEe MaTeMaTHYeCKHX 3HAHUUM IS pelleHus 3agad B o0iacTu
COXPAaHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX



HOCJEACTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00aJIbHOTO XapakTepa 3KOJIOTMYECKHX
npo0JeM U myTel ux pereHus;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLUAILHONH M IPUPOAHOI Cpelbl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBMSIX HEONPEIECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Y€pe3 MPAKTHUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jro/ied, MpuoOpeTaTh B COBMECTHOM JESATETLHOCTH HOBBIC 3HAHHS, HABBIKM U KOMIIETEHIIMH U3
OIIBITA IPYTUX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie GOpMyIHpOBaTh UAEH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TPeOylOLUIl KOHTPMEp, KOPPEKTHPOBAaTh INPHUHUMAEMble pEIIEHUS U
neicTBus, opMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, GOPMUPOBATDH OIbIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Bba3zoBble Jioruyeckue eiicTBUS:

e BBIBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC MPU3HAKH MAaTEMaTHYECKUX OOBEKTOB,
MNOHSTUM, OTHOIIEHUN MEXIy MOHATHAMH, (POPMYIMpPOBATH ONpPENEICHUS IMOHATUH,
YCTaHABIIMBAThH CYIISCTBEHHBIN MPU3HAK KJIacCHU(DUKAIIMH, OCHOBAHHUS JUUIsI OOOOIICHUS 1
CpPaBHEHHUS, KpUTEPUU TPOBOJAUMOIO aHAIIN3a;

e BOCIPHHHMATbH, (HOPMYIHPOBATh M MPEOOPA3OBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpUIATCIIbHBIC, CIUMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

L] BBIABJIATE MAaTCMATUYCCKHUE 3aKOHOMECPHOCTHU, B3aMMOCBA3HU U IMIPOTUBOPCUUA B q)aKTaX,
TaHHBIX, HAOMIOACHMSIX W YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU I BBISIBICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

(] ACJIaTb BBIBOABLI C HMCIIOJIB30BAHHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W WHAYKTHBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUCHUH 110 aHAJIOTHH;

e pa30upatrh JI0KA3aTeIHCTBA MATEMATUYECKUX YTBEPXKIEHUH (IIPSIMbIE U OT MPOTHUBHOTO),
MPOBOANTHL CAMOCTOSATEIHLHO HECIOXKHBIE J[0OKA3aTelbCTBA MaTeMaTUYeCKuX (aKTOB,
BBICTpAauBaTh apryMEHTalllI0, IPUBOJIUTh IMPUMEPBHl U KOHTPIPUMEPHI, 0OOCHOBHIBAThH
COOCTBEHHBIE PacCyX/ICHUS;

e BBIOMpaTh CcHoco0 penieHus ydeOHOW 3amadyu (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOMpaTh HauOojee MOAXOAAIIUN C YUETOM CaMOCTOATEIHHO BBIICTIECHHBIX
KPUTEPUEB).

Ba3oBble nccienoBareibCcKue 1eCTBUS:

e HCIONB30BaTh  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUNA  WHCTPYMEHT  TO3HAHMUSA,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, TPOOIEMY, CaMOCTOATEIHHO
YCTaHABJIMBATh MCKOMOEC W JAaHHOC, (bOpMI/IpOBaTB TUIOTE3Yy, ApTYMCHTUPOBATH CBOIO
HO3UINI0, MHCHHE,

e TMPOBOJUTH IO CAMOCTOSATEIHHO COCTAaBICHHOMY IUIAHY HECJOXKHBIM HIKCIEPUMEHT,
HEOOJBIIOE UCCIIEJIOBAHHE [0 YCTAaHOBJICHHIO OCOOCHHOCTEW MaTeMaTH4ecKOoro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;

e CaMOCTOATENHHO (opmMymupoBaTh O00O0OIIEHWUS ¥  BBIBOABI IO  PE3yIbTaTam
MPOBEAEHHOTO HAOMIOIEHUS, UCCIENOBAHUS, OICHUBATh JOCTOBEPHOCTh MOITYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 000OIICHMIA;



IMPOTrHO3UPOBATH BO3MOXKHOEC PA3BUTHUEC IMPOLECCA, 4 TAKKC BbIABUI'aTh MPCAIIOJIOKCHUA
0 €r'o pa3sBUTUHN B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOAUMBIX IS
peLIeHMs 3a1a4H;

BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOUpaTh opMy MpeAcTaBlieHUss WHGOPMALUK U WUTIOCTPUPOBAThH PelIacMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIIUK 10 KPUTEPHUSIM, MPEIUIOKEHHBIM yYUTEIEM WIH
c(OpMyYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (POPMYyIUPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSIMHU U LEISIMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPaKaThb CBOIO TOYKY 3pPEHHsI B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS O XOAY PELICHHUs 33a[]a4d, KOMMEHTHPOBAThH
HOJIy4EeHHBIH pe3ynbTaT;

B XO7ie 00CY>K€HUs 3a7aBaTh BOMPOCHI 10 CYILECTBY 00CYKAaeMOW TeMbl, IPOOIEMBI,
peraeMoil 3a1auu, BbICKA3bIBaTh MJI€U, HALIEJICHHBIE HA TIOUCK PEIIEHHUs, COIIOCTABIIATh
CBOM CYXKJEHUS C CY)KIEHUSMU JPYrUX YYaCTHUKOB JMajora, 0OHapyKuBaTh pa3jinyue
U CXOJCTBO MO3MLIMH, B KOPPEKTHOH ¢opme (opMyaHpoBaTh pa3HOINIACUS, CBOU
BO3PAXKEHHUS;

IPEJICTaBIISITh PE3YyNbTAaThl PELICHUS 3aJaud, SKCIIEPUMEHTAa, UCCIIEI0BaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYETOM 3a/ad TPE3CHTAlMUA U
0COOEHHOCTEH ayTUTOPUH;

[OHUMAaTh U MCII0JIb30BaTh MPEUMYILECTBA KOMaHHON U MHAWBUAYAJIbHOW paboThl IpU
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

INPUHUMATH 11€JIb COBMECTHOW JAESATEIbHOCTH, MJIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pactpeAesaTh BUAbl paboT, 10roBapuBaThcs, 00CYKIaTh MPOLECC U Pe3yabTaT
paboThl, 0000111aTh MHEHUS! HECKOJIBKHX JIFOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHUsl, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHUE), BBITIOIHITH CBOIO YacTh pabOTHl M KOOPIMHUPOBATH CBOM JICHCTBHSI
C IpYI'MMH 4JI€HaMH KOMAaH[bl, OLIEHMBATh KaYeCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATh IUIaH, alTOPUTM peleHHus 3ajauyd (WIK €ro 4acThb),
BBIOMpATh C€HOcOO0 pelmeHus ¢ Y4€TOM MMEIOLIUXCS PECYypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTh M KOPPEKTHPOBAaTh BApUAHThl PELIEHUN C y4ETOM
HOBOM MH(OpMaInu.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3yabTaTa perieHUs
MaTeMaTHYeCKOM 3a1a9M;
MPEIBUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh NPH PEIICHUU 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAlICHHBIX OIIUOOK,
BBISIBJIEHHBIX TPYIHOCTEN;



e OIICHMBAaTh COOTBETCTBHE PE3yJIbTaTa JESATEIHHOCTH MOCTABICHHOW LEIU U YCIOBHSIM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MJIH HETOCTHKECHHUS LIEJIH, HAXOAUTh OIIUOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOydeHuss B 9 kiacce oOyuaromuiics HONXYYUT CIEAYIOIIUE IPEIMETHbIC
pE3yJIbTaThI:

3HaTh TPUTOHOMETPHUYECKUE (DYHKIMM OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOLIbIO
pasiMyHbIe  BJEMEHThl  MPSIMOYIOJbHOIO  TPEYrojbHHKA  («pPELIEHHE MNPSIMOYIOJbHBIX
TPEyrojJpHUKOB»). HaxoauTe (C MOMOLIbIO KaJIBKYJIATOpPA) JUIMHBI U YIVIBI JUIl HETaOIMYHBIX
3HAYEHUMN.

[Tonp30BaTbest GopMyNIaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIsL HAXOKICHHSI COOTHOILIEHUN MEXy TPUTOHOMETPUYECKUMH BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JUISl HaXOXJIECHUS Pa3IUYHBIX JIEMEHTOB
TPEYrojbHUKa («pElIEHUE TPEyroJbHUKOB)»), NPUMEHITh UX MPU PELIEHUU TeOMETPUUYECKHUX
3az1a4.

Brnaners nonatusimMu npeoOpa3oBaHus 1o100us, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. ITonp3zoBarbes cBOMCTBaMU 110100Us1 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH JJIMHBI U
HAXOJUTh YIIbl y Mon0o0HBIX ¢uryp. IlpumMeHsTh cBOMCTBA OJO0MS B MPAKTHYECKUX 3aadax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (DUTYDP B OKPYKAIOIIEM MUpE.

ITosp30BaTbCsA TeOpeMaMu O NMPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIECHUHU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IMOHHUMATh HMX TEOMETPUYECKUH M (U3WYECKHHA CMBICI,
IPUMEHSATh UX B PEIHICHUH T€OMETpUYEeCKUX U (usnueckux 3anad. [IpumeHsTh ckaiasipHoe
IIPOU3BEICHUE BEKTOPOB AJIs1 HAXO0XKACHUS JUIMH U YIJIOB.

Ilonb30oBaTbcss METOAOM KOOpPAMHAT HA IIIOCKOCTH, IIPUMEHATH €ro B PEUICHUHU
F€OMETPUUYECKHUX U MPAKTHUUECKUX 3a/1a4.

Biamers moHATHAMM NMPABUIBHOIO MHOIOYIOJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI AYI'H
OKPYKHOCTM M DPaJMaHHOW MEpbl YIJAa, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4acTem.
[TpyMEHATH MOIy4E€HHbIE YMEHHS B IPAKTUUYECKUX 3a/1adax.

Haxomute ocu (wim LEHTPBI) CUMMETPUU (UTYp, MPUMEHSTHh IBUKEHHS IJIOCKOCTH B
MPOCTEUIINX CIIyqasiX.

[TpuMeHATh NOyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3aJa4 peaJbHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYHUCIEHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (PYHKIUH (TMOIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM uudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 Bbu6mmoteka [IOK
CUHYCOB. Penienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnmnorexa [JOK
COOTHOUICHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
3 Bexropst 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA TJIOCKOCTH 9 1 bubmmorexa [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 of HOCTH U TUIO y: b Kpyra 8 8 bubmmorexa LIOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomianeit
bubnunorexa LIOK
6 JBHKeHRs II0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 2 bubnunorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero H3y4YeHHus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Omnpenenenue
1 TPUTOHOMETPHUECKUX (DYHKIUN 1 bubamorexa LOK
P P YHIH https://m.edsoo.ru/8al424bc
yraoB ot 0° go 180°
2 ®opmyIbl IpUBEIECHUS 1
bubmuorexa [JOK
3 Teopema kocnirycos 1 https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCUHYCOB 1
bu6mmoreka [IOK
° Teopema kocnirycos 1 https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
0 Teopema crirycos 1 https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB
8 Teopema cuHyCcOB
Haxoxnenue mimH cTOpoH U bubnmuotexa [JOK
9 1
BEJIMYKH YITIOB TPEYTOJIbHUKOB https://m.edso00.ru/8a1430b0
bu6mmorexa [IOK
10 Petutertie Tpeyronbitiion 1 https://m.edsoo.ru/8al42ac0
bu6mmorexa [IOK
1 Pentteriite TpeyroibHitikon 1 https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroiabHIUKOB 1 bubnuoreka [IOK



https://m.edsoo.ru/8a1424bc
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https://m.edsoo.ru/8al42ac0

13 Pemenue TpeyroibHUKOB bubmmorexa [JOK
https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe NpuMeHeHHe bubnmoreka [JOK
TEOpPEM CHHYCOB M KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTueckoe MpuMEHEHHE
TEOPEM CUHYCOB ¥ KOCUHYCOB
16 KontponbHas paboTa mo teme bubnnoreka [JOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8al4392a
17 [TonsiTre o nmpeobpazoBaHUU bubnuorexa [JOK
noo0us https://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIC DJICMEHTHI bubmuorexa [JOK
oTI0OHBIX PUryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI
oJI0OOHBIX GUTyp
TeopeMa o npousBencHUN
OTPE3KOB XOpJ, TEOpEMA O
20 npimsenemfj OTpeI:;KOB bubnuorexa LIOK
https://m.edsoo.ru/8a14406e
CEKyILUX, TEOpEMa O KBajparTe
KacaTeJIbHON
TeopeMma o npousBeneHUN
OTPE3KOB XOpJ, TEOpEMA O
21 an())1/1313ezLeH1f1)1)j1l 0Tpep31<013 bubnmorexa LIOK
https://m.edsoo.ru/8al441a4
CEKYILUX, TEOpEMa O KBajipaTe
KacaTeJbHON
TeopeMma o npousBeneHUN BuGmorexa [IOK
22 OTPE3KOB XOpJ, TEOpeMa O

MPOU3BCACHUN OTPC3KOB

https://m.edsoo.ru/8al442da
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CEKYIINX, TeOpeMa O KBajpare
KacaTeabHOU

IIpuMeHeHne TeopeM B peleHun

bu6mmoreka [IOK

23
reOMETPUYECKUX 3a]1a4 https://m.edso0.ru/8a143f06
24 [IpuMeHeHue TeopeM B peleHnun bubnmoreka [JOK
reOMETPUYECKHUX 3a]1ay https://m.edsoo.ru/8al443fc
o5 [IpuMeHeHne TeopeM B peleHnn bubnnorexa [HOK
reOMETPUYECKHUX 3aJ1a4y https://m.edsoo.ru/8a144578
KonTponbhas padota no teme
26 "ITpeoOpa3oBanue mMogoousI. bubnuoreka [IOK
Mertpuueckrne COOTHOUIEHHUS B https://m.edso0o.ru/8a1447a8
OKpYyxHOCTH"
OmnpeneneHue BEKTOPOB.
27 (DI/II;I/IIIGCKI/Iﬁ u FCOMI; NYECKUNA bubmorexa [IOK
P https://m.edsoo.ru/8a144960
CMBICJT BEKTOPOB
CroXeHne U BEIYUTAHUE
28 BEKTOPOB HOXKEHHE BEKTOPA bubmorexa [IOK
POB, YM p https://m.edsoo.ru/8al44a8c
Ha YUCIIO
Cii0’keH1E U BBIYUTAHUE
29 BEKTOPOB, YMHOXKEHHE BEKTOPA bubmmorexa [TOK
POB. ¥ p https://m.edsoo.ru/8a144d52
Ha YUCIIO
CiokeHue U BEIUUTAaHUE
30 BEKTOPOB, YMHOKEHHE BEKTOpPa
Ha YUCIIO
31 Paznoxxenue BekTopa o A1Bym
HEKOJUTMHEAPHBIM BEKTOpaM
bub OK
32 Koopaunats! BekTopa nommoreka L{

https://m.edsoo.ru/8al44fbe
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CkansipHO€ IpOU3BEIEHUE

33 BEKTOPOB, €r0 IPUMEHEHHUE TSI bubmmorexa [JOK
POB, €ro ip s https://m.eds00.ru/8a14539c
HaxO0’KJICHUS JIJTUH U YTJIOB
CkansipHoe Npou3BeICHUE
34 BEKTO pOB erf MIPUMEHEHHUE JJIs bubmoreia LOK
POP, €I0 fp s https://m.eds00.ru/8a14550e
HaxO0>KJICHUS JIJTUH U YTJIOB
Pemienue 3ama4d ¢ IOMOIIBIO bubmuoreka [JOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3aga4 ¢ moMoIsro bu6mmoreka [IOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB I
pereHus 3a1a4 GU3NKA
38 KontponbHas paboTa mo teme bubnnoreka [JOK
"BexTopsr" https://m.eds00.ru/8a145b08
39 JlexapToBBI KOOPAMHATHI TOUYEK Ha
MIJIOCKOCTH
bu6mmoreka [IOK
40 i
¥ paBHeHHe IpAMOi https://m.edso0o.ru/8a145c48
41 VYpaBHeHHE NpsAMON
bubmuorexa [JOK
42 v
PABHCHHE OKpYXHOCTH https://m.edso00.ru/8a14635a
Koopaunatsl TOuek nepecedeHus bubnuoreka [IOK
43 .
OKPY>KHOCTH U IIPAMOU https://m.eds00.ru/8a146620
Meroa koopAMHAT NpU PELICHUN
44 r€OMETPUYECKUX 3a/1ay,
MPaKTUYECKUX 3a/1a4
45 Meroa KOOpAUHAT MPU PELICHUN

reoOMCTPpHUICCKUX 3aaa4,



https://m.edsoo.ru/8a14539c
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IMPAaKTUYCCKUX 3aaa4d

MeTo KOOpAMHAT IPU PELLICHUU

46 reOMEeTPUYECKUX 3a/a4,
MPAKTUYECKHX 33724
KontposnbHas paboTa mo teme
47 " JlekapTOBBI KOOPAMHATHI Ha bubmorera [JOK
P | PA https://m.edsoo.ru/8al46e0e
IIJIOCKOCTH
48 IIpaBUIbHBIE MHOTOYTOJIBHUKH, bubnnorexa [HOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmorexa [IOK
4 4 .
o Mo . Jlainia OKpyKHOCTH https://m.edso0o.ru/8al472c8
bu6mmorexa [IOK
>0 Hueno m. Jlamia okpykHOCTH https://m.edsoo.ru/8al4714c
ol JlIvHa 1yTU OKPY>KHOCTH
52 Panuannas mepa yrna bubmmorexa [JOK
A pa yr https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, cekropa, bubnmnorexa [JOK
CEerMeHTa https://m.eds00.ru/8a147426
54 [Inomane kpyra, cexropa, bubnuoreka [IOK
CErMEHTa https://m.eds00.ru/8a147750
55 [Tnomane kpyra, cekropa, bubnuorexa [JOK
CEerMeHTa https://m.eds00.ru/8a147750
56 [ToHsITHE O MBMIYKEHHUH TUIOCKOCTH bubmorera [JOK
8 https://m.edso0o.ru/8a147c82
57 [TapannensHbIi IEPEHOC, TOBOPOT brbmmorexa [OK
P P ’ P https://m.edso00.ru/8a147f16
58 [MapannenbHblii EpeHoc, TOBOPOT bubmmorexa LIOK

https://m.edso0.ru/8a147f16
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59

[TapannenbsHbIi IEPEHOC, TOBOPOT

60

61

[TapannensHbIN IEpEHOC, TOBOPOT

[IpuMeHeHne NBUKEHUN IIPU
pelIeHnn 3a1a4

bubmuoreka [JOK
https://m.edsoo.ru/8a1480e2

62

KonrponsHas pabora mo remam
"[IpaBusIbHBIE MHOTOYTOJIbHUKH.
OxkpyXHOCTb. [IBHKEeHUS
IJI0OCKOCTH"

63

[ToBTOpeHue, 06001IEeHNE,
CHCTEMAaTH3aINsI 3HAHUH.
N3mepenne reomeTpudecKkux
BeNWYUH. TpeyroapHUKN

bubmuorexa [JOK
https://m.edsoo.ru/8a148524

64

65

66

67

[ToBTOpeHuE, 0000MIIEHNE,
CHCTEMaTH3aINsI 3HAHUH.
[TapannensHbie U
MIEePIICHIUKYJIIPHBIC TIPSIMBIC

[ToBTOpenue, 06001IeHNE,
cucTeMaTHh3alys 3HaHUH.
OKpy>KHOCTb U KpYT.
['eomeTpuueckne MoCTpOEHHUS.
VYTIBI B OKPYKHOCTH
[ToBTOpenue, 060061IeHNE,
cucTeMaTHh3alus 3HaHUM.
Brincannble u onMcaHHbIe
OKPY>KHOCTH MHOTOYTOJIbHUKOB

WroroBas koHTpoJsIbHAs paboTa

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

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

68

[ToBTOpeHme, 06001IEHNE,
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cUCTeEMAaTH3alud 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e Aranacsn JI.C. T'eomerpus. YueOnuk mis 7-9 kmacco. — M.: IIpocsemenue,
2019 r.,

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. 3yuenue reomeTpun B 7 Kitacce. MeTonuueckne peKoOMeHIau K ydeOHuky. Kuura
s yuutend. / JI.C. Atanacsn, B.®. byryzos, HO0.A. I'maszkoB. — M.: [Ipocsemienue, 2008
2. Tloypounble pa3paboTtku o reometrpun. 7 kaacc. / H.®. I'aBpunosa. — M.: BAKO, 2007
3. Jlumaxktuyeckue MaTepualibl mo reomerpuu s 7 kinacca. / b.I'. 3uB, B.M. Meiinep. —
M.: [IpocBemenue, 2012

4. H.b. MenbaukoBa KonTposnbHbIe paboThI 110 TeoMeTpuu: 7 kiacc: K yueOnuky JI.C.
ATtanacsHa u np. «['eomerpust 7-9» / H.b. MenpauKoBa — M.: M31atenbcTBO «OK3aMEHY,
2012.

5. Aranacss JI.C. I'eomerpus. YueOonuk musa 7-9 kimaccoB. — M.: Ilpocsemenue, 2019 1.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



