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INOACHUTEJIBHASA 3AIINCKA

['eoMerpusi KaKk OJIMH M3 OCHOBHBIX Pa3/I€JIOB LIKOJIbHOW MaTEMaTUKH, UMEIOIIUNA CBOEH
Lenpl0 00ecreYnTh HM3y4YeHHE CBOMCTB M pa3MEpoB (UIyp, MX OTHOIIEHUH W B3aUMHOE
pacnoyiokeHue, OMUpPAETCs] Ha JIOTMYECKY0, JOKa3zaTellbHyl JHUHHIO. LleHHOCTh u3yueHus
TeOMETPUHU Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus 3aKI0YAETCS B TOM, UTO O0YJarONIHIACS
YUUTCS TPOBOJUTH JOKA3aTENIbHbIE PACCYXICHHS, CTPOUTH JIOTMUECKUE YMO3AKIIOUEHMUS,
JTOKa3bIBaTh WCTUHHBIC YTBEPXKICHHS M CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOAHUTH
paccyXIeHusi «OT MPOTUBHOT0», OTINYATh CBOMCTBA OT MPU3HAKOB, (POpMyIHpoBaTh OOpaTHBIE
YTBEPXKICHUS.

Bropoii 1enpio u3ydeHus reoMeTpun SBISETCS UCIOIb30BaHNUE €€ KaK MHCTPYMEHTa MpH
pelIeHuH KaK MaTeMaTH4YeCKUX, TaK W TMPAKTUYECKUX 3a]ady, BCTPEUAIOLUIMXCS B peasbHOM
xu3HU. OOydarlomuiics JODKEH HAy4YUThCS ONPENENIUTh TeOMETPUYECKYIo (GHUrypy, OnucaTh
CIIOBAaMH JIaHHBIH 4YEepTEX MM PUCYHOK, HAWUTH IUIOLIAJb 3E€MENbHOTO YYacTKa, PaccyuTaTh
HEOOXOAMMYIO JJIMHY OITOBOJIOKOHHOTO KabOenss uium Tpedyemble pa3Mepbl Tapaxka s
aBTOMOOMJISI. DTOMY COOTBETCTBYET BTOpasl, BBIUMCIUTEIbHAS JIMHUSA B M3YyYEHUM I'€OMETpPHUU.
IIpu pemeHun 3ajay  MOPAKTUYECKOrO  Xapakrepa OOy4aroUmMiicss yduTCs  CTPOMTH
MaTeMaTUYeCKUE MOJEIH PEANbHbIX >KU3HEHHBIX CHTYyallMii, TPOBOJAUTH BBIYUCICHUS W
OLIEHUBATh a/1EKBaTHOCTh MOJYYEHHOI'O PE3YyJIbTaTa.

Kpaiine BaxkHO MOAYEPKUBATH CBSI3M T'E€OMETPHHM C JAPYTUMH YUYEOHBIMH IpPEAMETaMH,
MOTHBHUPOBATh  KCIOJBb30BaTh  OMpEACIEHUS TeoMeTpuueckux (GuUryp W  HOHSITHH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOIYYCHHBIX YMEHUN B (DU3HMKE U TEXHUKE. JTH CBI3U Hanbosee
SIPKO BUJIHBI B TeMax «BekTopbl», « TpuroHomeTpuueckue COOTHOIIEHU», «MeTo1 KOOpAuHAT»
u «Teopema [Tudaropar.

VueOnbiit kypc «I'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/iesibl COIEpPKAHUS:
«['eomerpuueckue ¢Urypsl M HX CBOWCTBa», «VI3MepeHHE TeOMETPUUYECKUX BEIUUYHHY,
«/lexkapToBbl ~KOOpAMHATHI Ha  IUJIOCKOCTH», «BekTopbl», «/IBH)KEHUS  MIOCKOCTH,
«[IpeobpazoBanus Mox0OUI».

Ha usyuenne yuebHoro kypca «I'eomerpus» otBonutcs 204 gaca: B 7 kinacce — 68 yacoB
(2 yaca B Henemo), B 8 kmacce — 68 yacos (2 vaca B Heneno), B 9 kiacce — 68 vacoB (2 yaca B
HEJIEJI0).



COJAEPKXAHUME OBYYEHUA
7 KJIIACC

HavanwHuble moHsTHA TeomeTrpuu. Touka, mpsiMasi, OTPE30K, Jyd. Yrojd. Buubl yrios.
BeprukanbHsle W cMexHblEe yrabl.  buccekrpuca yruma. JlomaHas, MHOTOYTOJIbHHK.
[TapamienbHOCTh U NEPHEHAUKYIIIPHOCTD MIPSMBIX.

Cummetpuunsie ¢purypsl. OCHOBHBIE CBOMCTBA 0ceBOi cumMmeTpuu. [IpuMepsl cummeTpun
B OKPY’KalOIIEM MHpE.

OCHOBHBIE TMOCTPOEHMSI C TIOMOIIBIO LMUPKYJIs W JUHEWKW. TpeyroiabHuk. Beicorta,
MenMaHa, OUcCeKTprca, UX CBOMCTBA.

PaBHOOEApEHHBIN U PaBHOCTOPOHHUM TpeyroibHUKU. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M TpHU3HAKW pPaBHOOEOPEHHOro TpeyroibHUKa. Ilpu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NpU3HAaKU NapaulebHbIX NpsAMbIX. CyMMa YIJIOB TpeyrojibHUKa. BHemHune
YTJIBI TPEYT OJIbHUKA.

IIpssmoyronbHblil TpeyroiabHUK. CBOWCTBO MeEAMaHBI MPSIMOYIOJBHOIO TPEYTrOJbHUKA,
NpOBENEHHON K TunoTeHy3e. [Ipu3Haku paBeHCTBA IPSIMOYIOJIBHBIX TPEYIOJIBHUKOB.
[IpsiMOyTOJIBHBIN TPEYTOJIBHUK C yIiioM B 30°.

HepaBeHcTBa B reoMeTpuun: HEPaBEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O JJIMHE JJOMAHOM,
TeopeMa 0 00JbIIEM yIJie U OOoJblIeH CTOpOHE TpeyrojabHUKa. [lepneHuKyasp U HaKJIOHHAas.

I'eomerpuueckoe mecto Touek. buccekTpuca yria W CEpeAUHHBIN TEPHEHIUKYISIP K
OTpEe3Ky KaK reéOMETPUYECKHE MECTA TOYEK.

OkpyXHOCTP M Kpyr, XOpla M JuaMeTrp, UX CBONCTBa. B3auMHOe pacnosioxkeHue
OKpYXKHOCTH U mpsiMoi. KacaTtenpHas M cekymias K OKpYyXHOCTH. OKpy>KHOCTb, BIIMCaHHas B
yroi. BnimcanHas u onvcaHHasi OKPY»HOCTH TPEYrOJIbHUKA.

8 KJIACC

YersipéxyroneHuku. [lapamrenorpamm, ero Npu3HaKu M CBOMcCTBA. YacTHbIE cCily4yau
napajuiesorpaMMoB (IpsIMOYT'OJIbHUK, poMO, KBajapar), UX NpPHU3HAKM M CBOWCTBa. Tpamerus,
paBHOOOKas Tpamenus, e€ cBoicTBa U MpU3HaKU. [IpsmoyronbHas Tpanenus.

Meron ynsoenuss menuansl. LlenTpanbHas cummerpus. Teopema Paneca u Teopema o
IIPOITOPLIMOHAJIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYrOJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroyibHuKa.

[Tonobue tpeyronpHukoB, kKodddumuent mogodus. [Ipuznaku momoOust TpeyroIbHUKOB.
[IpumeHenue nogo0us Npu peleHny NPaKTUYECKUX 3a1ay.

CaoiicTBa muiomaneil reomerpuueckux ¢uryp. @opMmyssl Ay MiIOMAAM TPEyroibHUKA,
napaiesnorpaMmma, pom6a u tpanennu. OTHOIIEHHUE MJIONIA/1ei Mo100HBIX GUTryp.

Brruncnenue niomanei TpeyrolbHUKOB U MHOTOYI'OJIbHUKOB Ha KJIeT4aToN Oymare.

Teopema ITudaropa. IlpumeHenue teopembl I[ludaropa npu pemieHUH MNPAKTHYECKUX
3a/ad.

CuHyc, KOCHMHYC, TaHTE€HC OCTpPOro yrja HpsSMOYTOJILHOTO TpeyroipHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. Tpuronomerpuueckue Gpyunkuuu yriaos B 30, 45 u 60°.

BnucanHble U LEHTpaJdbHbIE YIVIbL, YTOJ MEXAY KacaTelbHOW M XOPIOH. YTl MEXAy
XOpAaMM M CEeKylIMMH. BrnucanHble W  ONHMCAaHHBIE 4YETBIPEXYTOJBHUKU. Bzanmnoe



pacnoniokeHue AByX OKpyxkHocteil. Kacanue okpyxknoctedr. OOmme KacaTelbHbIE K JIByM

OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocunyc, Ttanreic yrioB oT 0 mo 180°. OCHOBHOE TpPUTOHOMETPUYECKOE
TOXAecTBO. DOPMYIIBI TPUBEIEHUS.

Pemenue TpeyronbHukoB. TeopemMa KOCHMHYCOB M TeopemMa CHHYCOB. Pelenue
MIPAKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nmomgodus. [Togodre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IpOM3BEAEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TEOpeMa O KBaJipaTe KacaTeJIbHOM.

Bektop, ammHa (MOAyNnb) BEKTOpA, COHAIMpaBJIEHHbIE BEKTOPBI, IPOTUBOMOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpallMy HaJ
BEeKTOpaMu. Pa3noxkeHue BeKTopa Mo JABYM HEKOJJIMHEApHbIM BekTopaM. KoopauHaThl BEKTOpA.
CkanspHoe npou3BeeHUE BEKTOPOB, IPUMEHEHNE 11 HAXO0XKICHUS JJIMH U YIJIOB.

JlexapToBbl KOOpAMHATBI HAa IUIOCKOCTH. YPaBHEHHsS MpPSIMOM M OKPYKHOCTH B
KOOpJAMHATAX, IEPECEYEHUE OKPYKHOCTEN U MPAMBIX. MeTo KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOBHUKH. [{JTMHA OKpY)KHOCTH. ['pagycHas u paarnaHHas Mepa yria,
BBIYUCIIEHHE JUIMH 1yT OKpyKHOCTeH. I1nomane kpyra, cektopa, CEerMeHTa.

JIBrKeHMsI IIIOCKOCTH U BHYTPEHHHE CUMMETpUU (HUryp (3JeMeHTapHbIe IPEICTaBICHNUS).
[TapannensHelil nepenoc. [1oBopoT.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS TporpaMMbl ydueOHOro Kypca «Ieomerpusi»
XapaKTepU3yIOTCS:

1) naTrproTnyeckoe BOCIUTAHME:

MPOSIBJICHHEM HMHTEpeca K TMPONUIOMY U HACTOSIIEMY POCCUUCKOW MaTEeMaTHKH,
IIEHHOCTHBIM OTHOIIEHHUEM K JOCTWKCHHUSIM POCCUUCKHMX MaTEMaTHKOB M POCCHUCKON
MaTeMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHKEHUI B IPYTUX HayKax U MPUKIATHBIX
chepax;

2) rpasaaHcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBIMOJNHEHUIO O0S3aHHOCTEH TpakJaHMHA W peaju3alid ero Ipas,
MPEICTABJICHHEM O MAaTEMaTUYECKUX OCHOBax (DYHKIIMOHMPOBAHUS PA3TUUYHBIX CTPYKTYD,
SIBJICHUM, IpOLEAYyp Ipa’kJaHCKOro oOIecTBa (Harpumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXKJICHHIO 3TUYECKUX MpOOJIeM, CBA3aHHBIX C MPAKTHYECKUM MPHUMEHEHUEM IOCTHKECHUM
HayK{, OCO3HAHUEM BaKHOCTH MOPATbHO-3TUUECKUX MTPUHIIUTIOB B JEATEILHOCTH YUEHOTO;

3) Tpya0BO€e BOCIUTAHME:

YCTAaHOBKOH Ha aKTUBHOE YYacTHE B PEIICHWU MPAKTUYECKUX 3a/lad MaTeMaTUYeCKOH
HaIpaBJI€HHOCTH, OCO3HAHUEM BaXKHOCTH MaTEMaTUYECKOro oOpa3oBaHUs Ha MPOTSXKEHUH BCel
KU3HU ISl YCIEIHON MpodeccCHoHanbHOM JesSTENbHOCTH U pa3BUTHEM HEOOXOAMMBIX Y MEHHUMH,
OCO3HaHHBIM BBIOOPDOM ¥ TIOCTPOCHUEM WHIWBHIYalbHOW TPAaeKTOPUU OOpa3oBaHUA U
YKU3HEHHBIX IJIAHOB C y4ETOM JIMUYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYeCcKOEe BOCITUTAHUE:

CHOCOOHOCTBIO K SMOIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHATHIO MaTEMaTUYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUH, YMEHHUIO BUJETh MAaTEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MO3HAHMS:

OpHEHTalllel B JEeATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeaCTaBJCHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSl 4YEIOBEKa, MPUPOABI U O00IIEeCTBa, MOHUMaHUEM
MaTeMaTUYEeCKOM HayKu Kak c¢epbl 4elOBEUECKOH AesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JJIs1 Pa3BUTHS [IUBHIIM3AIMH, OBJIAICHHEM SI3bIKOM MAaTEMAaTUKU U MaTEMaTHUECKOU
KyJIbTypOM Kak CpEICTBOM TIO3HAHWUS MHpA, OBJAJACHHEM TNPOCTEUIIUMU HABBIKAMH
UCCJIEZIOBATENBCKOM 1eATEeIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (opMHpPOBaHHE  KYJBTYPHI  310pPOBbSI H
AMOLHOHAIBHOIO 0JIArOMOJIyYHSI:

TOTOBHOCTHIO TPUMEHSITh MAaTeMAaTUYE€CKHE 3HAHUS B HWHTEpPECax CBOETO 3/I0POBbS,
BEJICHHSI 3/I0pPOBOT0 00pa3a *KHU3HU (3A0POBOE MUTAHHE, COANAHCUPOBAHHBIN PEKUM 3aHATHN U
OTABIXa, perymsipHas (u3nueckas aKkTHBHOCTH), C(HOPMHPOBAHHOCTHIO HaBBIKa pedIIeKCHH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOT0 XKe MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTMYECKOe BOCIIMTAHME:

OpUEHTallMel Ha MPUMEHEHUE MAaTEeMaTHUYECKUX 3HAHUU NI pelleHHs 3aJad B 00JacTH
COXPaHHOCTU OKpYXalollled Cpeabl, IJIAHUPOBAHUS IOCTYNIKOB M OIIEHKH HUX BO3MOXHBIX
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MOCJIEACTBUN AJIS OKPYXKAIOIIEH Cpellbl, OCO3HAHUEM IJI00AIBHOIO XapaKTepa SKOJIOTHYEeCKUX
npo0JeM U MyTel UX peleHus;

8) aganTanus K H3MEHAOIMMCH YCJIOBHAM COLUATBHON ¥ NPUPOAHOH Cpeabl:

TOTOBHOCTBIO K JICHCTBHSM B YCIIOBHUAX HEOIPENCIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM YUCIE YMEHHE YYUTHCA Y APYIUX
Jroziel, MpruoOpeTaTh B COBMECTHOM /EATENbHOCTH HOBBIC 3HAHMS, HABBIKK U KOMIETEHIMH U3
OIIbITA APYTHX;

HEOOXOTUMOCTBIO B (POPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4HCIe (pOpMYyIHpOBaTh UIEH,
MIOHSTHUS, TUIIOTE3bl 00 O0BEKTaX M SBJICHUSX, B TOM UYMCJIE paHEe HEU3BECTHBIX, OCO3HABAThH
ne@UIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHTYallMl0, BOCIHPHHHMMATh CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPEOYIOUIMH KOHTpPMEp, KOPPEKTHUPOBATh NPHUHUMAEMbIE PEIIEHHs U
nencTBus, HOpMyIUPOBATh U OLIEHUBATH PUCKU U MTOCIEACTBUS, HOPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIBTATbBI
Ilo3naBaTebHbIE YHUBEPCAJbHbIE YUeOHbIe JelicTBUS

Ba3oBble JJornyeckue 1elCTBUA:

® BBIBIATh M XapaKTEPHU30BaTh CYILIECTBEHHBIE MPU3HAKH MaTEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUN MEXAYy MOHITHSIMH, (HOPMYIHPOBATH OMPEACICHUS TOHATUH,
yCTaHABIMBAThH CYIIECTBEHHBIN MPHU3HAK KJIACCH(DUKALIUK, OCHOBAHUS JJIsi 0000IIEeHHS 1
CpaBHEHUs, KpUTEPUH MPOBOJUMOTO aHAIN3a;

® BOCIIPUHHMATh, (POPMYIMPOBATH U MPEOOPA3OBBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIIAaTEIbHbIE, CTUHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

® BBIIBJISTH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHs B (aKTax,
JAHHBIX, HAOMIOAEHUSX U YTBEPXKICHUSX, MpeAiaraTb KPUTEPUU [UJIsl BBISBICHUSA
3aKOHOMEPHOCTEN U POTUBOPEYUIL;

e JlenaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIFOUE€HHUM, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JOKa3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUHN (IIPSIMBbIE U OT IPOTUBHOTO),
MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHBIE JO0Ka3aTeNbCTBA MaTEeMaTHYeCKHX (PaKToB,
BBICTPAaWBaTh apryMEHTAIMIO0, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS,

e BEIOMpaTh cHoco0 penieHUs ydeOHOW 3ajayu (CpaBHMBATh HECKOJbKO BapUaHTOB
pelieHusi, BRIOMpaTh HauOoJee MOAXOASIINNA ¢ y4ETOM CaMOCTOSITEIBHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBble nucciaenoBareLCKHue 1eHCTBUA.

® WCMOJB30BaTh  BOMPOCH  KAaK  HMCCJENOBATEIBCKHMA  WHCTPYMEHT  TIO3HAHUA,
bopMyTHpOBaTh BOMPOCH], (PUKCHPYIOIIHE MPOTUBOPEYNE, MPOOIEMyY, CAMOCTOSTEILHO
yCTaHABIMBATh MUCKOMOE M JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIIHUI0, MHECHUC;



MPOBOAUTH TIO CAMOCTOATEIBHO COCTABIEHHOMY IIJIaHY HECJIOXKHBIM HSKCIEePUMEHT,
HeOONbIIOE WCCIENOBaHWE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro
00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKY COOOI;

CaMOCTOSATENIbHO  (opMymupoBaTh 0000IIEHUST W  BBIBOABI MO  pe3yJbTaTaMm
MPOBENEHHOTO HAOJIOACHUS, MCCIIEOBAHUs, OIICHUBATh JTIOCTOBEPHOCTH IMOTYYEHHBIX
PE3yIbTaTOB, BEIBOJOB U 0000IIEHUT;

MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MpPoOLIecca, a TAKKE BBIABUTATH MPEANOI0KECHUS
0 €ro pa3BUTHHU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBJIATH HEJOCTaTOYHOCTh M M30BITOUHOCTh MH(OPMALIUU, JAHHBIX, HEOOXOJUMBIX JIJIS
pelleHus 3a1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH HH(DOPMALIUIO
Pa3JIMYHBIX BUJIOB U (hOPM MpEICTABIIECHHS;

BbIOMpaTh (opMy IMpencTaBieHUs] UHGOPMAIMU U HWIUTIOCTPUPOBATh pellaeMble 3aaun
cXeMaMHu, rarpaMMaMu, MHOM rpaguKoil 1 ©X KOMOMHAIUSAMUY;

OLIEHMBATh HaA&KHOCTh MHGOPMALMU MO KPUTEPUSAM, MPEJIOKEHHBIM yUYUTEIeM MU
cOpMyIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKAaTHBHBIC YHHBeEpPCaJbHbIe y4eOHbIe 1eiCTBHUSA:

BOCIPHUHUMATh U (HOPMYJIMPOBATH CYXKJAEHUS B COOTBETCTBUU C YCIOBHSIMHU U LEISIMU
oOIeHusi, SCHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOK TOUYKY 3PEHHS B YCTHBIX H
MACBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEUICHUs 3a7avu, KOMMEHTHPOBATH
MIOJIYYEHHBIN PE3YNIbTAT;

B XOZIe OOCYXKICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbI, IPOOIEMBI,
pelraeMoi 3a/1auu, BbICKa3bIBaTh UJICH, HalleJIEHHbIE HA MOMCK PEIICHHUs, COMOCTABIATh
CBOM CYXJEHHS C CYXICHUSMHU JIPYrMX YUaCTHHKOB JMAJIOra, OOHAPYKUBATh Pa3IHuHe
U CXOJCTBO TO3UIUH, B KOPpPEeKTHOH (opMe (GOpMYyIMpoBaTh pa3HOIJIACUS, CBOU
BO3paKEHUS;

MPEACTABIATh PE3yNbTaThl PEUICHHs 3aJaud, SKCIEpPUMEHTa, MCCIIEIOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (popMaT BBICTYIUIEHHS C y4€TOM 3a7ad MPE3CHTAlud U
0COOEHHOCTEN ayIuTOPUH;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIMBHUAYAIbHONU pabOTHI MpU
pelIeHnH y4eOHBIX MATEMAaTHYECKUX 3a/1aY;

MPUHUMATH 11eJIb COBMECTHOU NI€ATEIbHOCTH, MIJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOMN
paboThI, pacnpenensiTe BUAbI paboT, JOrOBapUBATHCS, 00CYKIATh MPOIECC U PE3yIbTAT
paboThI, 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYyNIOBBIX (hopmax paboThl (00CYykaeHUsI, 0OMEH MHEHHUSIMHU, MO3TOBBIC
HITYPMBI U APYTHE), BBIMOJIHITH CBOKO YacTh pabOTHI U KOOPAUHUPOBATH CBOH JCHCTBUS
C APYTMMH 4YjieHaMH KOMaH/Ibl, OLIEHMBATh Kau€CTBO CBOEr0 BKJaJa B OOLIUN MPOIAYKT
M0 KPUTEPUSIM, CPOPMYITMPOBAHHBIM Y4aCTHUKAMH B3aUMOICH CTBUS.

PeryasiTuBHBIE YHUBEpPcAIbHbIE yYeOHBIE TeiiCTBHSA

CaMOOPI‘aHI/BaHI/IH:



® CaMOCTOSITENIbHO COCTaBJATh IJIaH, QJICOPUTM pelleHus 3aaaud (WM €ro 4YacTh),
BBIOUpaTh CmOco0 pemieHus ¢ y4€TOM MMEIOMIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUU C y4ETOM
HOBOU MH(pOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAI bHBIN MHTEJJIEKT:

® BIAJETHh CIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOIS MPOIecca U pe3ylbTaTa PElIeHHs
MaTeMaTU4YEeCKOU 3a7a4u;

® [IpEABUJIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYThH IPU PELICHHUM 3aJ1a4yl, BHOCUTH
KOPPEKTHUBBI B JICSTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAWJEHHBIX OMIMOOK,
BBIBJIEHHBIX TPYAHOCTEMH;

® OLIEHHWBAaThb COOTBETCTBHUE PE3yJIbTaTa ACSATEIbHOCTH MOCTABIEHHOW LIE€IM U YCIOBUSM,
OOBSICHATH IPUYUHBI TOCTHXKEHUS U HEAOCTIXKEHUS 11e]IU, HAXOAUTh OUIHOKY, TaBaTh
OLIEHKY MPUOOPETEHHOMY OIBITY.

IHPEJMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 7 kJacce oOydamoIuics MOIYYUT CIEAYIOLIME IIPEIMETHBIE
pe3yJIbTATHI:

PacriozHaBaTh M3ydEHHBIE TEOMETPUYECKHE (UTYpBI, ONpENeNiaTh WX B3aUMHOE
pacmoyioKeHne, H300pakaTb TEOMETPUYECKHE (UTYpHI, BBIMOJHATh YEPTEKH IO YCIOBHUIO
3aga4yu. VM3MmepsTe NMHEWHbIE W YIJIOBbIE BEIMYMHBI. PemaTe 3agauu Ha BBIYMCICHUE JJIUH
OTPE3KOB U BEJIMYUH YTJIOB.

Jenate TpyOyI0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEIUYHH MPEAMETOB B PeajbHOHN >KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Pa3znnyaTh pazMepsl 3TUX 00BEKTOB 1O MOPSAAKY BEIUIHHBIL.

CTpouTh YepTEXH K TEOMETPUUECKUM 3a]1a4aM.

[Tonp30BaThCs NpPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIIOJB30BAaTh NPU3HAKA H
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3aa4.

[IpoBOANTE NOrHYECKUE PACCYKIAEHUS C HCIOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaThCd MNpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB, CBOMCTBOM
MeIMaHbl, MPOBEAEHHOM K THUIOTEHY3€ MPSIMOYTrOJIbHOIO TPEYrojibHUKA, B PpELICHUH
reOMETPUYECKUX 3a]1ay.

Omnpenensate MapamieabHOCTh MPSIMBIX C MOMOUIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. Onpenensars napaaieabHOCTh MPSMbBIX C IIOMOILBIO PAaBEHCTBA PACCTOSIHUI OT TOYEK
OJTHOM NPAMOM JI0 TOUEK IPYTrON MPSIMOM.

PemaTp 3a1aun Ha KJI€TYaTON Oymare.

[IpoBOIUTH BBHIYMCICHHS W HAXOAUTh YHUCIOBbIE M OYKBEHHBIC 3HAYCHUS YTJIOB B
FEOMETPUYECKUX  3aJadyaX C  HCHOJb30BAHMEM CYMMblI  YIJIOB  TPEYrOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOPAa30BaHHBIX IPU IEPECEYCHUH JBYX IMapajuieIbHbIX
MpsMBIX CeKylIel. PemaTh npakTH4eCcKue 3a/1a4u Ha HAaXO0XJICHHUE YIJIOB.

BrageTs moHSATHEM T€OMETPUIECKOT0 MECTa TOYEK. YMETh ONpPEAEIsSITh OUCCEKTPHUCY YIJia
Y CepEANHHBIN MEPIEHANKYISP K OTPE3KY KaK TEOMETPUUYECKUE MECTa TOYEK.

@OopMyIMpPOBATh ONPEIEIECHUS] OKPY>KHOCTH M KpPyra, XOpAbl U JHAMETpa OKPYKHOCTH,
MOJIb30BATHCS UX CBOMCTBAMH. YMETh IPUMEHSATH 3TH CBOMCTBA MPU PELLICHUU 3a/1a4.



Bnaneres moHATHEM ONMCAaHHON OKOJIO TPEYrOJbHHMKA OKPY)KHOCTH, YMETh HAaXOIUTh €€
uentp. Ilonap3oBaThecst pakTaMu O TOM, UTO OUCCEKTPUCH! YIJIOB TPEYTrOJIbHUKA MIEPECEKAt0OTCs B
OJHOH TOYKE, U O TOM, 4YTO CEPEAUHHBbIE MEPNEHAMKYJSAPbl K CTOPOHAM TPEYroJIbHUKA
IIEPECEKAIOTCS B OIHOM TOYKE.

Brnanerp moOHATMEM KacaTebHOM K  OKPYXKHOCTH, IIOJIb30BAaTbCsl TEOPEMOU O
NEPIEHINKYJIIPHOCTH KacaTENbHOM U pasnyca, IPOBEIEHHOIO K TOUKE KacaHHUSL.

ITonp30BaThCs MPOCTEHIIMMM TI'E€OMETPUUECKUMHU HEPAaBEHCTBAMH, IOHUMAaThb UX
MPAKTUYECKUN CMBICIL.

[TpoBOANUTH OCHOBHBIE T€OMETPUUECKHE TOCTPOCHHUS C IOMOIIBbIO IUPKYJIS U JIMHEUKH.

K xonny oOyuenuss B 8 kiacce oOydaromuiics MOJIYYHUT CIEAYIOUIME MpeaIMETHbIE
pE3yJIbTAThI:

Pacnio3HaBaTh OCHOBHBIE BMJIbI YETBIPEXYTOJBHMKOB, MX 3JIEMEHTHI, I10Jb30BaThCS HUX
CBOMCTBAMU IIPU PEILIEHUU T€OMETPUYECKHUX 3a]ay.

[TpuMmeHsATH CBOMCTBA TOYKM IE€peceueHHs MeAHMaH TpeyrojibHUKa (LIeHTpa Macc) B
pellIeHuH 3aa4.

Brnanets noHaTHEM CpeqHEN JIMHUU TPEyroJIbHUKA U TpaneluH, IPUMEHSTh UX CBOMCTBA
IIpU pPELIEHUH TreoMeTpudeckux 3axad. Ilonmp3oBatbes Teopemoint daneca W TEOpeMOll O
MIPONOPLMOHATIBHBIX OTPE3KaX, IPUMEHSTh UX JUJIS PELICHUs IPaKTHUECKUX 3a/1ay.

[TpuMeHATh TpU3HAKYU OO0 TPEYTOJIBHUKOB B PEIIEHUU T'€OMETPUUECKUX 3a/1aU.

[Tonp3zoBaTecst Teopemoit [ludaropa nias peuieHus reoOMETPUYECKUX U HPAKTUYECKUX
3ana4. CTpOUTh MaTEMaTUYECKYI0 MOAENb B IPAKTHMUECKUX 3a/ayax, CaMOCTOSTENIbHO J€NaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIINE AJINHBI.

Bnanere NOHATHSMM CHHYCAa, KOCHHYCa M TaHI€HCa OCTPOrO yrja MHpsIMOYTOJBHOIO
TpeyroibHUKa. [Tonb30BaThCa STUMU MOHATUAMU JUUIS PELIEHNS NPAaKTHUECKUX 3a1a4.

Boruucnsate  (pa3iMyHBIME  clIOcO0aMH)  IUIOHIAAb  TPEYroJIbHUKa W IUIOUIaAH
MHOTOYTONBHBIX  (uryp (mMOnb3ysich, T/A€ HEOOXOOUMO, KalbKynsaTopoM). IIpuMeHsTh
MOJTy4YeHHbIE YMEHHUS B PAKTUUECKUX 3a/1adax.

Bnanere NOHATHSAMHU BIMCAaHHOIO M LEHTPAJbHOIO YIJIA, HCIOJbL30BAaTh TEOPEMBI O
BIIMCAHHBIX yTJaX, yrjlax MexJy XOopAaMu (CeKyLIMMH) U yIile MeXIy KacaTelbHOW U XOpaoH
IIPY PELIEHUH T€OMETPUUECKUX 3a1au.

Bnaneres NOHATHEM ONMCAHHOIO YETHIPEXYIOJIBHUKA, IPUMEHATH CBOMCTBA OINMCAaHHOIO
YETBIPEXYT OJIbHUKA IIPU PELLICHUU 3a/a4.

[TpuMeHATh MOJMy4YeHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MaTeMaTHUYECKHE MOJEIH JJIs
3aJ1a4 peajbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYMCIEHUS C IPUMEHEHHEM 11000us
U TPUTOHOMETPHH (II0JIb3YSCh, I1€ HEOOXOAUMO, KAJIbKYISITOPOM).

K xonny oOyueHus B 9 kiacce oOydaromuiics MOJIYYHUT CIEAYIOLME HpeIMETHbIE
pe3yabTaThl:

3HaTh TPUTOHOMETPUYECKUE (YHKIMHM OCTPHIX YIVIOB, HAaXOAUTh C HMX IOMOIIBIO
pa3IUyHBIE  3JIEMEHTHl  MPSAMOYIOJBHOIO  TPEYTrOJbHHKA  («pEIIeHHuE MPSAMOYIOJIbHBIX
TPEyroJbHUKOBY»). HaxonuTh (¢ MOMOIIBIO KaIbKYJISATOPA) JJIMHBI M YIJIBI JUISI HETaOIMYHBIX
3HAYEHUU.

ITonp30BaThCs popMyJIaMU PUBEACHUSI U OCHOBHBIM TPUT'OHOMETPUYECKUM TOXKJIECTBOM
JUI HAX0XKJIEHUSI COOTHOLIEHUM MEX Ay TPUTOHOMETPUUECKUMHU BEINIMHAMM.



Hcnonp3oBaTh TEOPEMBl CHHYCOB M KOCHUHYCOB JIJIsl HAXOXKJIEHUS pa3IMYHbIX 3JIEMEHTOB
TPEYroJibHUKa («pEUIeHUE TPEyroJbHUKOBY»), MPUMEHSITh UX IMPU PEIICHUH T'€OMETPUYECKUX
3a/1adu.

Brnanets moHsTHSMEU TpeoOpa3oBaHUs MOI00HS, COOTBETCTBEHHBIX AJIEMEHTOB MOJT00HBIX
¢uryp. [Tonp30oBaThCs CBOMCTBaAME MOI00US MPOU3BOIBHBIX GUTYP, YMETh BBIUUCIATH IITUHBI U
HAXOJWUTh YTkl Y MOA00HBIX (uryp. IIpuMeHsTh CBOIMCTBA MOAO0MS B MPAKTHUYECKUX 3a7auax.
YMeTs NpUBOAUTH MPUMEPHI TOAOOHBIX GUTYP B OKPYXKAIOIIEM MHUPE.

ITonp30BaThCs TEOpEMaMHM O IPOM3BEIEHUM OTPE3KOB XOpI, O MPOU3BEIAECHUM OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCA BEKTOpPaMH, IMOHUMATh WX TEOMETPHYCCKUHA U (DPU3UYECKUN CMBICH,
OPUMEHSATh UX B PEIIEHUH T'eOMETPUYECKUX U (QU3UYecKuX 3anad. [IpuMeHsTh cKajspHOe
IPOU3BEACHNE BEKTOPOB JIJIs1 HAXOXKJEHUS JUIMH U YTJIOB.

[Tonb30BaTbCs METONOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHATH €ro B PEIIEHUU
F€OMETPUYECKUX U IIPAKTUYECKUX 3a/1a4.

Brnagets mOHATHSMU TPaBUIBHOTO MHOTOYTOJIbHMKA, JJIMHBI OKPYXXHOCTH, JJIMHBI AYTH
OKPY)KHOCTH W paJuaHHOM Mephbl yIjla, YMEThb BBIYUCIATH IUIOLIAJb Kpyra M €ro 4acTew.
[IpumeHsATh OTy4eHHBIE YMEHHUS B MTPAKTUIECKUX 3aa4ax.

Haxomute ocu (WM LEHTPHI) CUMMETPUH (PUTYP, TPUMEHATH ABUKEHUS TUIOCKOCTH B
MPOCTEHIINX CIIyqasiX.

[TpuMeHATh MOJy4YeHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MaTeMaTHYE€CKHE MOJEIH JJIs
3a/1a4 pea’sbHON KU3HU U TIPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C IPUMEHEHHEM TOA00uS
Y TPUTOHOMETPHYECKHUX (QYHKIUH (ITOJIB3YACh, T/Ie HEOOXOAUMO, KaIbKYISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KosauvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrtposasbnsbie | IlpakTHyeckue
NporpaMmel Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
WX CBOMCTBaA. MI3MepeHne reoMeTpuyecKux
P P https://m.edsoo.ru/7f415e2e
BEITUYMH
bubmioreka [IOK
2 T 22 1
PEYTOIIBHHIIH https://m.edsoo.ru/7f415e2e
[TapansenbHble IpsIMbIE, CyMMa YIJIOB bubmmoreka LIOK
3 14 1
TPEyroJbHHUKA https://m.edsoo.ru/7f415e2e
OxkpyXHOCTb U KpyT. ['eomerpuyeckue bubmuotexa [JOK
4 14 1
MOCTPOCHHUS https://m.edsoo.ru/7f415e2e
bu6mnoreka [JOK
5 I1 6006 i 4 1
OBTOPEITHE, ODOBIICHIC SHAHMH https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 68 5 0

ITPOTPAMME
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8 KVIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB M TeM nudposbie
Ne n/m P Kontpoabnbie | Ilpakrnueckne (mupp )
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
1 IToBTOpEHME 3 1
bubmoteka IJOK
2 Bt & 12 1
CTPIPEXYTOTBHIIH https://m.edsoo.ru/7f417e18
. Teopema Paneca u Teopema o ; y . Bu6morexa LJOK
MPOITOPIIMOHAILHBIX OTPE3KaX, MOJ00HBIE
POTOPH P > oA https://m.edsoo.ru/7f417e18
TPEYTOJbHUKHU
. ITmomans. Haxoxngenne Hnomaneﬁ(b y . BuGmorexa LIOK
TPEYTOILHIROB H MHOTOYTOIIBHBIX QUTYP- https://m.edsoo.ru/7f417e18
[Tnomanu nogoOHBIX Guryp
Teopema Iludaropa u Hauana bubmoteka [JOK
5 10 1
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYriBl B OKpY)XHOCTH. BricanHbie n
5 OMMUCAHHbBIE YEThIPEXYT OJIbHUKH. 11 bubmotexa [JOK
Kacarenbnbie k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY’KHOCTEHN
bubmoreka IJOK
7 II i 4 1
OBTOCHHE, 0000IIEHHE 3HAHMIE https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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9 KJIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTrnyeckne (mupp )
NMPOrpaMMbIl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
1 IToBTOpEHME 3 1
5 Tpuronomerpusi. TeopeMbl KOCHHYCOB U 16 1 bubmmoreka [IOK
CHHYCOB. Pellienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[Ipeo6pazoBanue mompodusi. MeTpuueckue bubmotexa [JOK
3 10 1
COOTHOIIEHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmioreka [IOK
4 B 12 1
CIETopHt https://m.edsoo.ru/7f41al2c
5 JlekapTOBBI KOOPAWHATHI HA INIOCKOCTH 9 1 Bubmioreia LIOK
P PA https://m.edsoo.ru/7f41al2c
, | e |
by Ha pyra. https://m.edsoo.ru/7f41al2c
Brraucnenue niomaaen
7 Ji— ocKoc 5 1 bu6mmnoreka [JOK
BIDKEHHUSI T1JT TH
https://m.edsoo.ru/7f41al2c
3 [ToBTOpenue, 0600IICHNE, 4 1 bu6mmoreka [JOK
CHCTEMAaTU3alUs 3HAHUMA https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 7 0

I[TPOTPAMME
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