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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OOUH M3 OCHOBHBIX pa3JeiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIMNA CBOEH
LENbI0 00ECTeYnTh M3Y4eHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KeHUE, ONUPAECTCSl Ha JIOTMYECKYI0, JO0Ka3aTeNlbHYIO JMHHIO. LleHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs 3aKJIFOUAETCSI B TOM, YTO O0yYaroIuiics
YUUTCS TPOBOAMUTH JOKa3aTeJbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHUs,
JOKa3bIBaTh WCTHHHBIC YTBEPXKACHUS H CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, ITPOBOJUTH
paccyXJeHus «OT MPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYJIHpPOBATH OOpaTHBIE
YTBEPIKJICHHSL.

Bropoii 11enpi0 u3y4eHus reoOMEeTpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pelIeHNr Kak MaTeMaTH4YeCKHX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
KU3HU. OOydaroluics OOJDKEH HAY4YUTbCA OIPENENIUTh TNeOMETPHUYECKYIO0 (Urypy, Omucarh
CIIOBaMHU JaHHBIM 4YEpTEX WM PUCYHOK, HAMTHU IJIOLIA[b 3€MEJIbHOTO Y4YacTKa, paccuuTaTh
HEOOXOUMYIO JUTMHY OITOBOJOKOHHOTO Kalenss wiM TpeOyemble pa3sMmepbl Tapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAas, BHIYMCIUTENIbHASA JIMHUS B U3y4YEHUH T€OMETPUHU.
[Ipn pemeHnn 3agad  OPAKTHYECKOTO — XapakTepa OOydalolIuics  y4UTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIA PEATbHBIX JKU3HCHHBIX CHUTYAllHHd, IPOBOJUTH BBIYHCICHUS U
OIICHHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJIbTaTa.

KpaiiHe BaXHO MOJUEPKUBATH CBS3U TEOMETPUU C JIPYTUMH YUEOHBIMH TIPEAMETAMH,
MOTHBUPOBATh  HWCIIOJB30BAaTh  OMNPENCICHHUS  TEOMETPHUYECKUX  (GUTYp ©  TOHSTHIA,
J€MOHCTPUPOBATh MPUMEHEHHUE MOITYYCHHbIX YMEHHUH B PU3UKE U TEXHUKE. DTU CBSA3H Haubosee
SIPKO BUJIHBI B TeMax «Bektopsl», «TpuroHoMerpuyeckue COOTHOIIEHU», «MeTol KOOpAuHaT»
u «Teopema [Tudaropar.

VYueonnlii kypc «['eomeTpus» BKIIOYAET CIECAYIONINE OCHOBHBIC pa3leibl COJEPIKaHUS:
«['eomerpuueckue ¢urypsl M uX CBoiicTBay, «l3MepeHHe TreoMeTpHUECKUX BEJTUUYHUHY,
«/lexapToBBl ~ KOOpAWMHATBl Ha  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo00Us.

Ha usydenue yuebnoro kypca «I'eomerpusi» orBoautcs 204 daca: B 7 kitacce — 68 yacoB
(2 gaca B Henen0), B 8 kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hauvanbnabie monarus reomerpuu. Touka, mpsiMasi, OTpE30K, Jiyd. Yroia. Buael yrios.
Beprukanbaele U cMexHble yrael. buccekrpuca yrna. JlomaHas, MHOTOYrOJIbHHK.
[TapamienpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [IpuMepbl cummeTpun
B OKPY’KAOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHUS C IIOMOIIbIO LUPKYIs M JuHedku. TpeyrosnbHuk. Boicora,
MeraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TpU3HAKM paBHOOEAPEHHOrO TpeyrojbHuKa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajlieNbHbIX MpsAMbIX. CymMMa yrioB TpeyrojbHuKa. BHeminue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIl TpeyroJbHUK. CBOMCTBO MEIUAHBI IPSAMOYIOJBHOIO TPEYrOJIbHUKA,
MpOBEACHHON K rumoTeHy3e. IIpu3Haku paBeHCTBA MNPSAMOYrOJIBHBIX TPEYrOJBHUKOB.
[IpssMOYTOIBHBIN TPEYTONBHUK € yriIoM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp u HakJIOHHasL.

I'eomeTrpuueckoe mecto Touek. buccekTpuca yria ¥ CEpeIMHHBIA NEPHEHIUKYISApP K
OTpE3Ky KaK F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTh M Kpyr, XOpJa W JuaMeTp, MX CBOWcCTBa. B3amMHOe pacmoJiokeHue
OKpY)KHOCTH U mpsiMoil. KacarenbHas u cexkymas K OKpyXHOCTH. OKpy>XKHOCTb, BIMCAHHAs B
yroz. BnmcanHas 1 onrcaHHas OKPYKHOCTH TPEYTOJIBHUKA.

8 KVIACC

Yerbipéxyronpuuku. [lapamnenorpamm, ero mpu3Hakd U CBOMcTBAa. YacTHbIEe cCiydau
napajuieorpaMmoB (MpsSMOYTOJIbHUK, POMO, KBaJpar), WX NpHU3HAKU U cBOMcTBa. Tpamenwus,
paBHOOOKas Tpameuus, e€ cBOWCTBa U npu3Haku. [IpsmMoyronbpHas Tpanenus.

Meton ynBoenuss menuanbl. Llentpanbnas cummerpus. Teopema ®Paneca u Teopema o
MPOIMOPIIMOHABHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJbHUKA U Tpanenuu. L{eHTp Macc TpeyrojibHUKA.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [IpusHaku nmogoOus TpeyroJbHUKOB.
[Ipumenenue mogoOUst P PELICHUH MTPAKTHUYECKUX 3a1a4.

CpoiicTBa momaael reomerpudeckux (uryp. @opmyssl Ui IUIOMIAAA TPEYTOJIbHUKA,
napasesnorpaMma, pom0a u tpanenuu. OTHOILIEHHE IUI0IIa e NoJ0OHBIX (QuUryp.

Brruncnenue niomnianeil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHMM MTPaKTUYECKUX
3ajau.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO Yrja MpsSMOYTOJIbHOTO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrincanHble ¥ LIEHTpalbHBIE YIJIBI, YTOJ MEXJIy KacaTelbHOW M XOpJOH. YT MEXay
XOpJlaMH W CeKyUIMMH. BrucaHHble W oONMCaHHBIE YETHIPEXYrOJbHUKH. BzaumHoe



pacmoJio’)keHue JBYX OKpyxkHocTel. Kacanme okpyxHoctei. OOmme KacaTelbHBIE K JBYM
OKPYXHOCTSIM.
9 KVIACC

Cunyc, xocunyc, TaHrenc yriaoB or 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEICHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopemMa CUHYcoB. Pemienue
MIPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoo6us. [logobre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o mpou3BeiIeHUN OTPE3KOB XOP/, TEOPEMBI O MPOU3BEAECHNUN OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bextop, anuHa (MOAyNb) BEKTOpa, COHANpPAaBIEHHBIE BEKTOPHI, MPOTHUBOIOJIONKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallyd HaJ
BekTopamu. Pa3nokeHne BekTopa 1o JIByM HEKOJUIMHEapHBbIM BekTopaM. KoopaumHaThl BEKTOpA.
CkansipHO€ MMpOU3BeIeHNE BEKTOPOB, MPUMEHEHHE JIJIsl HAXO0KICHUS IJIMH U YIJIOB.

JlexapTOBbl KOOPIMHATBI Ha IIOCKOCTH. YPaBHEHUs TMPAMOM M OKPYKHOCTH B
KOOpJMHATaX, epecevyeHne OKpYKHOCTEHN U NMpsAMbIX. MeTo1 KOOpAUHAT U €ro MPUMEH EHUE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. [[mMHA OKpy)HOCTH. ['pagycHas n paguaHHas mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTeH. [Imomaas kpyra, ceKkTopa, CerMeHTa.

JIBM>KEHUS MIJIOCKOCTU U BHYTPEHHHE CUMMETPUH (QUTyYp (37€MEHTapHbIE IPECTABICHHUS).
[TapannensHbiid neperoc. [ToBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMbl yueOHOro Kypca «l'eomeTpusd»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBIECHUEM HMHTEpeca K TPONIJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHHUCKMX MATEMaTUKOB M POCCHUHCKOM
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3ald ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKHUX OCHOBaX (PYHKITMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXKIAAHCKOTO 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPATbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHE B PEIICHWH MPAKTHYECKUX 3a7ady MaTeMaTU4YeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMAaTHYECKOTO 00Opa30BaHUs HAa MPOTSHKEHUU BCEH
YKU3HH JIJIS1 YCIIETHON Mpo(decCHOHATBHOM NEeATeIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIMBUIYAJTbHOW TPAECKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCIIMTaHHE:

CIIOCOOHOCTBI0O K SMOIMOHAJIBHOMY M AICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33124, PEIICHUH, PACCY)KJICHUN, YMEHHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, NPHUPOIALI M OOIIeCTBa, NOHUMaHUEM
MaTeMaTHYeCKOW HayKH Kak cepbl 4elnoBeYecKOd AESITeNbHOCTH, ATAanoB €€ pa3BUTUA H
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTHUKU U MaTeMaTU4YECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIHbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opmMHupoBaHHEe  KYJLTYPbl  310POBbS W
IMOIMOHAJIBHOI0 0JIArONoJIyYns:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/J0POBbS,
BEJICHUS 3[J0POBOTO 00pa3a >KU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas (usuveckas aKTUBHOCThH), CHOPMUPOBAHHOCTHIO HaBBIKA peQIICKCHH,
MPU3HAHUEM CBOETO IpaBa Ha OIMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rMYeCcKoe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUH U pelieHus 3amad B 001acTu
COXPAaHHOCTH OKPYXKAIOIIEH cpenbl, IUIAHUPOBAHUS TOCTYINKOB M OLIEHKHM HMX BO3MOYHBIX
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MOCJIEJICTBUI ISl OKPYXKAIOIICH Cpebl, OCO3HAHMEM TJI00AIBHOIO XapakTepa JKOJOTHYECKUX
po0IeM U MyTel uX perieHus;

8) ajanTanus Kk N3MEHAIOIIUMCS YCJIOBUSM COIUATBLHOM H NPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICWCTBHUSAM B YCIOBHUSAX HEONPEACACHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYECKYIO IEATCIIbHOCTh, B TOM YHCIIC YMEHHE YUUTHCS Y JPYTHX
Jrofiei, mpuoOpeTaTh B COBMECTHOM JCSITEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIICTCHIIUU M3
OTIBITA JAPYTHX;

HE00X0AUMOCTHIO B (DOPMUPOBAHMK HOBBIX 3HAHHM, B TOM 4ucie (GOPMYIUPOBATH UICH,
MOHATHSA, THUIMOTE3bI 00 00BEKTaX WM SBICHHIX, B TOM YHCJIe paHEe HEU3BECTHBIX, OCO3HABATH
neUIUTEI COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BHUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallM0, BOCIPHUHUMATh CTPECCOBYIO
CHTYalli0 KaK BBI30B, TPEOYIOMUII KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMbIE PEIICHUS U
JeUCTBUS, POPMYITUPOBAThH U OLIEHUBATH PUCKH U TOCIIEACTBHS, (POPMHUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBUS

ba3oBble joruyeckue a1eicTBUsA:

® BBIABIATH M XapaKTEPU30BaTh CYUIECTBEHHbIE MPU3HAKH MaTEeMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUNA MEXAy TOHATUSAMHU, (OPMYIUPOBATH OMNpEAETCHUS TOHSATUH,
yCTaHaBIUBAaTh CYIECTBEHHBIN NMPU3HAK KiIacCU(UKALUK, OCHOBAHUSA JUIsl 000OIIEHHS U
CpaBHEHMsI, KpUTEPUU ITPOBOJAUMOIO aHANIN34;

® BOCIPUHUMATH, (HOPMYIHUPOBATH M NMPEOOPa30BBIBATH CYXKICHMS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €JMHIUYHBIC, YACTHBIC U OOLIUE, YCIOBHBIE,

® BBIABIIATH MaTEeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs B (akTax,
JTAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MpeAjaratb KPUTEPUU MJsi BbISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHH;

e JlenaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX W HHJIYKTHBHBIX
YMO3aK/IIOYEeHUH, YMO3aKIIIOUEHHH 0 aHAJIOTUH;

e pa3buparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIECHUH (IIPSIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITEILHO HECIIOXKHBIE JI0Ka3aTelbCTBA MaTeMAaTHUECKUX (PaKToB,
BBICTPaMBaTh apryMEHTALIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CcHOCOO pemeHus y4yeOHOW 3amaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOUpaTh HauOoJee MOIXOASIIUNA C YIETOM CaMOCTOSITENIbHO BBIJENIEHHBIX
KPUTEPHEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

® JCIOJIb30BaTh  BOMPOCHl  KaK  HCCJIEAOBATENbCKUH  MHCTPYMEHT  IO3HaHMS,
(hopMynupoBaTh BOMPOCH], (GPUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIEeMy, CaMOCTOATEIHHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (hOpMUPOBATh THUIIOTE3y, apTyMEHTHPOBATh CBOIO
MO3UIINIO, MHEHUE;



MPOBOJIUTHh [0 CAMOCTOATEIHLHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIA HKCIEPUMEHT,
HEOOJBIIIOE HCCIICOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MKy COOOM;

CaMOCTOSITEIBHO  ()OPMYIUPOBAaTH  OOOOIIEHHWS W  BBIBOJIBI 10  pe3yJIbTaTaM
MPOBEIEHHOTO HAOJIOJICHUS, MCCIICIOBAHUS, OICHUBATH JTOCTOBEPHOCThH TOJTYYCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHUIA;

IMPOTHO3UPOBATH BO3MOKHOC PAa3sBUTUC ITPOLECCA, 4 TAKKC BBIABUI'ATb MPCAITOJIOKCHUSA
0 €ro pasBUTHUH B HOBLIX YCJIOBHIX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITh HEIOCTATOYHOCTh M U30BITOYHOCTh MH(OPMALINH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHATU3UPOBATH, CHUCTEMATU3UPOBAThb W HHTEPIPETUPOBATH HH(POPMALHIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (OpMY MpecTaBlieHUs WHDOPMAIMK U WUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AuarpaMMaMu, HHOM rpadukoi U MX KOMOWHALUSAMU;

OIICHUBATh HAJIEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUYUTEIEM WU
chOpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiCTBUA:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKIECHUS B COOTBETCTBUH C YCIOBHUSMHU H LEISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, MaBaTh MOSICHEHUsS MO XOJIy PEUICHHS 3a/1a4d, KOMMECHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

B X0Ji¢ OOCYXJIEHHsI 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMON TEMBI, TIPOOIEMBI,
pemaeMoi 3a/1aud, BHICKA3bIBaTh MJICH, HAIICJICHHBIC HAa TIOUCK PEIICHUS, COMOCTABIIATh
CBOM CY)XIICHHS C CY)XICHHUSMHU JPYIHX YYaCTHHKOB Jaliora, OOHApYXHBAaTh Pa3indyue
U CXOJICTBO IMO3UIMHA, B KOPPEKTHOH ¢Gopme (GopMymupoBaTh pa3HOTIACHS, CBOU
BO3PAKCHHS,

MPEJCTaBIATh PE3YJAbTAThl PEHICHUS 3a7a4M, SKCIECPUMEHTA, UCCIECIOBAHMS, MPOEKTa,
CaMOCTOSITEJIEHO BBIOMpaTh (hopMaT BBICTYIUICHUS C YYETOM 3a/ad TNPE3CHTAUU U
0COOCHHOCTEH ayIUTOPHH;

MMOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBHYAILHON paOOThI IIPH
peleHNH y4eOHbIX MAaTEMATHUECKUX 3a/1a4;

MPUHUMATH I1[eJIb COBMECTHOU NIESATEIHLHOCTH, TUIAHMPOBATh OPraHHU3aIUI0 COBMECTHOM
paboThI, pactpenesnsaTh BUIbI pabOT, JOrOBapUBAThCS, OOCYKIATh MPOIECC U PE3yIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBAThH B I'PYIIMOBBIX popMax paboThl (00CykaeHUs,, 0OOMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U IpYTUE), BBIOJIHATH CBOIO YacTh pabOThI U KOOPIMHUPOBATH CBOM JAEHCTBHS
C IpYTMMH 4JIeHAMHU KOMaH[bl, OLEHHBATh Ka4eCTBO CBOErO BKJIa/a B OOMIMI MPOIYKT
M0 KpUTEPHUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aHUMOJCHCTBHSL.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS

Camoopranmn3anus:



® CaMOCTOATENBHO COCTaBJIATH IUIAH, AJITOPUTM pEIIeHUs 3anaud (WIM ero 4YacTh),
BBIOMpaTh C€roco® pemeHust ¢ Y4ETOM HMMEIOUIUXCS PECypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH BAapUAHTHI PEIICHUH C y4E€TOM
HOBOH MH(pOpPMAITUH.

CaMOKOHTPOJIb, IMOUMOHATbHbI HHTEJIEKT:

® BJAJETh CIIOCOOAMHU CAMOTPOBEPKH, CAMOKOHTPOJIS IMpollecca M pe3yibTaTa perIeHus
MaTeMaTUYECKOM 3a1a9H;

® TPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh NpPH PEUICHUW 33Ja4H, BHOCHTH
KOPPEKTHBBI B JICATEIEHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAWJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3yJIbTaTa ACATEIBHOCTU TOCTABICHHON IENIM U YCIOBHSIM,
OOBSICHATH IPHUYUHBI JOCTIKEHHSI MITM HETOCTHKEHUS [IEJIH, HAXOAUTh OIINOKY, 1aBaTh
OIIEHKY IPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K koHmy oOydeHuss B 7 kJjacce OOydarOMMICS TMOIYYUT CIACAYIOMHUE TPEIMETHBIC
pe3ynbTaThI:

Pacmo3naBate W3y4YeHHBIE TeOMETpHYECKHE (QHUTYpBI, ONpEnensiTh WX B3aUMHOE
pacmojio’)keHue, n300pakaTb TeoMeTpuyecKue (UTYphl, BBINOJHATH YEPTEKU IO YCIOBUIO
3amaun. V3mepsATh JMHEWHBIE W YIJIOBble BeIWYMHBI. PemaTth 3ajaun Ha BBIYMCIICHHUE JIMH
OTPE3KOB U BEJIMYHH YTJIOB.

Jlenate rpyOyio OIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEAMETOB B pEAbHOM KHU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuate pa3mMepsl 3TUX 00BEKTOB MO MOPAIKY BEINYNHBI.

Crpoutb 4epTeKH K TeOMETPUYECKUM 3a/1a4aM.

[lonb3oBaThbcsi MpU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIONB30BaTh IPU3HAKH U
CBOMCTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOIUTH JIOTHYECKHE PACCYXKACHHUS C UCTIOJIL30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaThcsi NpHU3HAKAMU PABEHCTBA MPSMOYTOJIbHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSAMOYrOJIBHOTO TpPEYroJbHHKA, B pEIICHUU
reOMEeTPHYECKUX 3a/1a4.

Onpenenars napamielbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymas. Onpenenars NapajjielbHOCTh NPSIMBIX C MOMOIBK PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSIMOM /10 TOYEK JAPYroil mpsiMOM.

Pemats 3agaun Ha kieT4aroit Oymare.

[IpoBOIUTH BBIYUCIEHHUS W HAXOAWTh YHUCIOBbIE M OYKBEHHBbIE 3HAYEHHUS YIIIOB B
FEOMETPUUECKHX  33JayaX C  MCIHOJIb30BAHMEM CYMMBl  YIJIOB  TPEYTOJbHHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpH TMEPECEUYEHUU IBYX MapauieIbHBIX
NpSIMBIX ceKylIel. PemaTe mpakTHyecKkue 3a1a4n Ha HaXO0KJEHUE YIII0B.

Brnagets moHATHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh ONPEAeNsiTh OMCCEKTPUCY yriia
Y CepEAMHHBIN MEPIEHIUKYIIAP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOYEK.

@opMynHpOBATH ONPEACIICHUS] OKPYKHOCTH M Kpyra, XOpJAbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh MPUMEHSTh 3T CBOWCTBA MPU PEIICHUH 3a]au.



Brnaners nmoHATHEM ONMHUCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
ueHtp. [lonp3oBarbes akTamMu O TOM, YTO OMCCEKTPUCH YIIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEPEIMHHBbIE MEPNEHIUKYISIPl K CTOPOHAM TpPEYroJbHHUKA
IIEPECEKAIOTCS B OHON TOUKE.

Biagete noHATMEM KacaTenpHOM K  OKPY/KHOCTH, IIOJIb30BaTbCA TEOPEMOM O
MEPIEeHIUKYJIIPHOCTH KacaTelbHOU U pajuyca, IPOBEAEHHOTO K TOUKE KacaHusl.

[lonb3oBaTbcsi NOPOCTEHIIMMU TEOMETPUYECKUMH HEpPaBEHCTBaMH, IIOHMUMAaTh HUX
MIPAKTUYECKUM CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOEHHS C ITIOMOIIBIO IUPKYIISl U IUHEHKU.

K konmy oOydyenuss B 8 kiacce oOydarOImMICS TMOMYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yJabTaThl:

PacriozHaBaTh OCHOBHBIE BU[bI YETBHIPEXYTOJIBHUKOB, MX JJIEMEHTHI, IOJb30BaThCA HX
CBOMCTBaMHM NPU PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOYKHM IE€pEeceYeHHUs] MEIUaH TpeyrojbHUKa (LEHTpa Macc) B
pelIeHNH 3a/ay.

Bnagery nmoHsiTHEM CcpefHEN JMHUM TPEYroJbHUKA U Tpaleluuu, MPUMEHSITh UX CBOMCTBA
IIpU pEelIeHUM reoMerpudeckux 3anad. llomb3oBatecs Teopemoit daieca u TeopemMoil o
MIPOMOPLIMOHAIBHBIX OTPE3KaX, MPUMEHSATh UX Ui PEIeHUs TPAKTHUECKUX 3a/1a4.

[IpuMeHsTh NpU3HAKY [10100US TPEYTOJIbHUKOB B PEIIEHUH F€OMETPHUUECKUX 3a/1a4.

[Tons3oBatbest Teopemoit [ludaropa mis pemieHus: T€OMETPUYECKHX W MPAKTHUYECKHX
3amad. CTpoUTh MaTEMaTUYECKYH0 MOJENIb B MPAKTHYECKUX 3a/adax, CaMOCTOATENIbHO JENaTh
YepTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJIVHBI.

Brnagete NOHATHSAMM CHHYCAa, KOCMHYCA M TaHI€HCa OCTPOTO yrja MpsMOYrOJbHOTO
TpeyronbHuKa. [101630BaThCs 3TUMU MOHATUAMH ISl PEIICHUS NPAKTUYECKUX 3a4a4.

Boruncnate  (pa3nuyHbIMH - clloco0amM)  IJIOHIaAb  TPEYroJbHUKA W IJIOUIAAd
MHOTOYTOJIbHBIX ~ Guryp (monp3ysch, TIJ€ HEOOXOOUMO, KalubKynaropoMm). IlpumeHsTs
MOJIYy4YEHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Brnagete NOHATHSAMH BIMCAaHHOTO M UEHTPAJIBHOIO YIJIA, HCIIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX yIJIaX, yriiax MEXAy XopJamMu (CEeKYIIMMHU) U yriie MEeXIy KacaTelbHOW U XOpAon
[IPU PELICHUH F€OMETPUUECKHUX 3a/1ay.

Bragete noHATHEM ONMCAHHOIO YETHIPEXYrOJbHUKA, MPUMEHATh CBOMCTBA OMMCAHHOTO
YEThIPEXYTOJIbHUKA [TPU PELICHUH 3a/1a4.

[IpuMeHsATh MOTy4YEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUUYECKHUE MOJEIU s
3a/1a4 peajbHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCICHHS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPUH (TIOJIB3YACh, IIe HE0OX0IUMO, KaJbKYIITOPOM).

K xonmy obOydenus B 9 KJjacce oOyJaromuiicss HOMYyYUT CIEAYIOIIUE TMPEAMETHbIE
pE3yIbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMHM OCTPHIX YIJIOB, HAXOJUTh C MX IOMOUIBIO
pa3aMyYHBIE  JIEMEHTHl  IPSIMOYTOJIBHOTO  TPEYrOJbHUKA  («pEUIEHHE  IPSIMOYrOJIBHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpPa) AJIMHBI U YIJIbl JUTSI HETAOIMYHBIX
3HAYECHUU.

[Tonb3oBaTbes opMyliaMu NPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIS HAXOXJAECHHUS COOTHOILIEHUH MEXTy TPUTOHOMETPUUECKUMU BETUUYUHAMMU.



Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JUISl HAXOX/IEHUS PA3IUYHBIX 3JIEMEHTOB
TPEYrOJbHUKA («PELIEHUE TPEYrOJIbHUKOB»), MPUMEHITh WX MPU PEUIEHUH I€OMETPHUYECKHUX
3ajad.

Bnaners nonstusMu npeoOpa3oBaHus N0J00MUS, COOTBETCTBEHHBIX 3JEMEHTOB MOJ00OHBIX
¢uryp. [lonp30BaThcs CBOMCTBAMHU 1000 MPOU3BOJIBHBIX (DUTYP, YMETh BBIYHCIIATH JJIHHBI U
HAXOJUTh YIIIbl ¥ MOJ0OHBIX Guryp. IIpuMeHsITh CBONCTBA MOJOOUS B MPAKTHYECKUX 3aadax.
YMeTh MpHUBOANUTH MPUMEPHI TOJOOHBIX (DUTYP B OKPYXKAIOIIEM MHpE.

[lonb3oBaTbcst TeOpEMaMy O NMPOU3BEACHUU OTPE3KOB XOPJ, O IMPOU3BEIEHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeIbHOM.

[lonb3oBaTbcsi BEKTOpamMH, MOHMMAaTh HUX TE€OMETPUYECKMM U (U3MUECKUH CMBICT,
MPUMEHATh UX B PEUICHUM T'€OMETpPUYECKUX U (Qu3ndeckux 3anad. [IpumeHsATH cKajasipHOE
MIPOM3BEACHNE BEKTOPOB I HAX0XK/I€HUs JUIMH U YTJIOB.

[lonb3oBaTbcsi METOJOM KOOPAWMHAT HA IIJIOCKOCTH, MPUMEHSATh €ro B pelIeHHuU
r€OMETPUUYECKUX U MPAKTUUYECKHUX 3a/]au.

Bnagerp moHATHSAMU NPaBUIBLHOIO MHOTOYTOJIBHHKA, JIMHBI OKPY>KHOCTH, JUIMHBI JTyT'U
OKPY)KHOCTH M DaJMaHHOW Mepbl yria, yMeTb BBIYMCIATH IUIOLIAAb Kpyra U €ro dacreil.
[IpuMeHsTh MOTydYeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Haxomuts ocu (WM HEHTphI) CUMMETpUH (UTYp, NPUMEHSTh IABUKEHUS IUIOCKOCTH B
MPOCTENIINX CITyqasiX.

IIpuMeHATh MOJIydEeHHBIE 3HAHUS HA NPAKTHKE — CTPOUTH MATEMATUYECKUE MOJECIH VIS
3aJa4 peaJbHON XKU3HU U IMPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS C IPUMEHEHHEM 1101005
Y TPUTOHOMETPUYECKUX (PYHKIHH (TIOJB3YACh, Te HEOOX0AUMO, KAIbKYISITOPOM).
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TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kontpousbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
X CBOUCTBA. M HUEC TCOMCTPHUUYCCKUX
p P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PESTONBEIER https://m.edsoo.ru/7f415e2e
[TapannenpHbIe NPSIMBIE, CyMMa yIJIOB bubmuorexa [JOK
3 14 1
TPEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. [ 'eoMmeTprueckue 14 1 bubmuorexa [JOK
MIOCTPOCHHS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 II 606 i 4 1
OBTOPCHIE, ODOBIICHIE SHAHHH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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8 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpEHUE 3 1
bu6moreka [IOK
2 q & 12 1
SERDERYROREREEH https://m.edsoo.ru/7f417e18
; Teopema darneca u Teopema o ] y . BuGmorexa LIOK
MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE
POTODH P > HOA https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKU
s | mpevtomumnsos mmorosronsmm i 14 1 biorera LIOK
peyr T YP- https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUryp
5 Teopema IIudaropa u Havana 10 1 bubnuoreka [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briricanubie u
5 OTIMCAHHBIE YEThIPEXYTOJIbHUKH. 1 bubnnoreka [JOK
KacarenbHbie K okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYXHOCTEH
bubnuoreka [JOK
7 II i 4 1
OBTOpEHHE, 0000MIeHKE SHANMIi https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME
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9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpEHUE 3 1
5 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuoreka [IOK
CHHYCOB. Pelrenue TpeyrojbsHHUKOB https://m.edsoo.ru/7f41al2c
3 [IpeoGpaszoBanue nmogobus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPY/KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 Bexropst 12 1 https://m.edsoo.ru/7f41al2c
5 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 Bubnuorexa LIOK
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [{1Ha
6 OprY)KHOCTI/I u nnomy;nb Kpyra. g 8 Bubmiorexa LIOK
. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaseit
7 JIBYOKEHUS TIOCKOCTH 6 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
3 [ToBTOpEHUE, 0000IICHNE, 4 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O 68 7 0
I[TPOTPAMME
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