MHUHUCTEPCTBO NPOCBEIEHUSI POCCUMCKOM ®EJEPAIIUN
JenmaprameHnT o0pa3oBanus Bosioroackoii odaacru.
AamuHucTpanus Bosoroackoro MyHuuunajJibHOro OKpyra.
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MNOACHUTEJIBHAS 3AIIMCKA

['eoMeTpusi Kak OJIMH W3 OCHOBHBIX pAa3JeioOB IIKOJbHOM MaTEMaTUKH,
UMEIOIINI CBOEH 11eJIbl0 00eCTeUnTh U3YyYeHHE CBOWCTB M pa3MepoB QUryp, ux
OTHOLIEHWH M B3aHUMHOE pACIIOJOKEHHE, OIHUpPAeTCs Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LI|eHHOCTh M3y4YeHHUs T€OMETPUU HAa YPOBHE OCHOBHOIO
o01m1ero o0pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOMIMICS YIUTCSA TTPOBOAHTH
JIOKA3aTEeJIbHBIE PACCYKICHHSI, CTPOUTD JIOTHYECKUE YMO3AKIOYEHUS, TOKa3bIBaTh
VCTUHHBIE YTBEPKIACHUS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCyXJIeHHs «OT MPOTUBHOIO», OTJIMYaTh CBOWCTBA OT IPU3HAKOB,
(opMyIMpOBaTh OOPATHBIE YTBEPKIACHUS.

BTopoil 1uenpr0 HM3ydeHHs] TEOMETPUM SIBJSIETCS HMCIIOJNB30BAHUE €€ Kak
MHCTPYMEHTA NPH PEIICHUH KaK MAaTeMaTUYeCKHX, TaK W IMPAKTHYECKUX 3ajad,
BCTPEUAIOLIUXCA B peaJbHOM KU3HU. OOydyaroluics [OJDKEH HayYUThCs
OINpeAEIUTh T€OMETPUUECKYI0 (DUTYpy, OMHCATh CIOBAMHU JIaHHBIM 4epTEX WM
PUCYHOK, HAalTH IUIONIA/Ib 3€MEJIBHOTO Y4acTKa, pacCUUTaTh HEOOXOIUMYIO JUIUHY
OTITOBOJIOKOHHOTO Kalens wiu TpeOyemble pa3Mephl rapaka Ijis aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOPAsl, BHIYUCIHUTENbHAS JIMHUA B MU3yYEHUH T€OMETPHH.
[Tpu pemieHun 3agad MPakTUYECKOTO XapakTepa OOyYarOLIUICS YYUTCS CTPOMTH
MaTEMaTUYECKHE MOJEIM pEalbHBbIX JKU3HEHHBIX CHTyalud, IPOBOJIUTH
BBIYKCIICHHS U OLICHUBATh aJ€KBATHOCTD ITOJIy4YEHHOT'O pe3yJsbTaTa.

KpaiiHe BaXHO NOMYEPKUBATH CBSA3M TIEOMETPUU C APYTMMHU Yy4eOHBIMU
npeaMeTaMi, MOTUBUPOBAThH MCIONIB30BaTh OMPEIEICHUS TEOMETPHUECKUX (PUTYD
U TIOHATUH, JIEMOHCTPUPOBATH NPUMEHEHUE MOJYYEHHBIX YMEHUH B (U3UKE U
TEXHHUKE. DTU CBS3M HambOojee SpKO BUIHBI B Temax «BekTops»,
«Tpuronomerpuueckue cooTHomeHus», «Metox koopauHat» u  «Teopema
[Tudaropar.

YuaeOuslii Kypc «['eomeTpus» BKIIOYAET CIEAYIOUINE OCHOBHBIC DPa3eiibl
comepxkanusi: «l'eomerpuueckue @urypsl U HMX CBOWCTBa», «l3mepeHue
F€OMETPUYECKUX BEIMYMHY», «/[eKapTOBBI KOOpAMHATHI HA IJIOCKOCTHY,
«BexTope, «JIBImkeHus miockocTm», «IIpeobpasoBanus moago0us.

Ha uzyudenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Henenmwo), B 8 kiacce — 68 yacoB (2 yaca B HeJnelnw0), B 9
Kiacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIAEPKAHUE OBYUEHUA
7 KJIIACC

HauanpHble noHsTHsA reoMerpun. Touka, psiMasi, OTPE30K, JIyd. Yroa. Buasl
yrioB. BeprukanbHble U CMexHBIE YIUIBL. buccekrpuca yria. Jlomanas,
MHOI'OYIroJIbHUK. [lapanienbHOCTh U NEPIEHAUKYIAPHOCTD IIPSAMBIX.

Cummerpuunbsie (urypsl. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETpPHH.
[IpuMepbl CUMMETPHH B OKPYXKAFOIIEM MUPE.

OCHOBHBIE IOCTPOEHHSI C TMOMOILIBIO LUPKYJS W JUHEHKH. TpeyronbHUK.
Bricora, MmennaHna, OuccekTpuca, uX CBOICTBaA.

PaBHOOenpeHHBI W  PaBHOCTOPOHHUM  TpeyroyibHUKUM. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa M TpPHU3HAKH PAaBHOOEAPEHHOro TpeyroibHuka. IlpusHaku
PaBEHCTBA TPEYTOJIBLHUKOB.

CBolicTBa ¥ MPU3HAKY NApAJUIEIbHBIX NPIMbIX. CyMMa yriioB TPEYroJIbHHUKA.
Bremnue yrisl TpeyrojibHUKA.

[IpssMOyTOJIBHBIA  TPEYroabHUK. (CBOWCTBO MEAMAHbI MPAMOYTOJIBHOTO
TPEYrojbHHUKA,  IPOBEAEHHOM K  runoreHyse.  IIpusHaku paBEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIBHBII TPEyTronbHUK C YoM B 30°.

HepaBencrBa B reoMerpuu: HEpPaBEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O
JUTMHE JIOMAHOW, Teopema O OoiblIeM yriie W OOJbllIeld CTOPOHE TPEYTrOJbHHKA.
[leprieHIUKYIIAp ¥ HAKIOHHAS.

['eomeTpuueckoe MeECTO TO4YEK. buHccekTpuca yria W CEpeaUHHBIN
MEPIICHINKYJIAP K OTPE3KY KAK TEOMETPUUECKAE MECTA TOUYEK.

OkpyXKHOCTb M KpyI, XOpAa MW JIHaMeTp, HX cBoiicTBa. B3anMHoe
PacIoJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexylias K OKPY’KHOCTH.
OKpy>XHOCTb, BIIMCAHHAs B Yyroji. BrnucaHHas M ONMCaHHas OKPY>KHOCTH

TPEYTOJIbHHUKA.
8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOKMCTBA. YacTHbIE
Clly4ad MapajuiesiorpaMMmoB (IPSIMOYTOJIBHUK, poMO, KBajpar), UX MNPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamemusi, €€ CBOMCTBA W NPU3HAKH.
[IpssMOyTOJIBHAS Tpanenus.

Meron ynBoenuss Mmennansl. LlenTpanbnas cummerpus. Teopema Paneca u
TEOpPEMA O MPOITOPIIUOHANBHBIX OTPE3KaX.

CpenHne TMHUAN TPEYTOJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroapHuKa.

[Togobue TtpeyroiabHUKOB, kKodbduiment momaodus. I[lpusnaku mnogodus
TPEeYroJIbHUKOB. [IpuMeHenue mogoOus MNpyu pelieHny TPAKTUYECKUX 3a1ad.



CpolicTBa miomaaei reoMerpudyeckux @uryp. @opmynsl Uil IUIOMIAIA
TpeyrojbHHUKa, MHapamieiaorpaMma, pomba u Tpaneuuu. OTHOLIEHHE IUIOIAJCH
MO00HBIX (UTYD.

Beruncienre mioniaiei TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema I[ludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
IIPAKTUYECKUX 3a]a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOrO yIJIa MPSMOYTOJBHOIO TPEYTOJIbHHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TPUTOHOMETPUYECKUE (PYHKIUU
yriioB B 30, 45 u 60°.

Brnucansbple M LEHTpaJIbHBIE YIJIbI, YTOJ MEXIY KacaTeIbHOM M XOPIOM.
Yrimel  Mexay ~XopgaMu M CEeKylMMHU. BrimcaHHble UM ONKMCaHHbBIE
YETBIPEXYTOJIbHUKHA. B3auMHOE pacrnoyiokKeHue ABYX OKpykHocTed. Kacanwue

oKpykHOCTeH. OO0mHe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoOBHOE
TPUTOHOMETPHUUYECKOE TOKAECTBO. DOPMYJIbI IPUBENCHHUS.

Pemenue TtpeyroapHUkoB. TeopemMa KOCHHYCOB U TEOpe€Ma CHHYCOB.
PemeHne mnpakTUYECKUMX 3a7ad C HMCHOJIb30BAHHEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogodus. [1o1061Me COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpoOW3BEAEHUH OTPE3KOB XOpJA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, anumHa  (MOAyNb)  BEKTOpPA,  COHANPABIEHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOKHO  HAMNpaBJIEHHbIE  BEKTOPbL, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMM HaJ BEKTOpamu. PaznokeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTtel Bektopa. CKalsipHOE INPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE 11 HAXO0XKJACHUS JIIUH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PABHEHHUS NPSIMOM U OKPYKHOCTH
B KOOpJMHATAX, [EPECCUCHUE OKPYXKHOCTEH M MpsIMbIX. MeToa KOOpAUHAT U €ro
IIPUMEHEHUE.

[IpaBuiabHBIE MHOTOYrOJNIBHUKH. JlnmuHa oOkpyxHocTtu. ['pamycHas n
paguaHHas Mepa yria, BBIUKCIEHUE JUIMH AYI OKpyXHOcTeW. Ilnomans kpyra,
CEKTOpa, CETMEHTA.

JIBrKEHUs IUIOCKOCTH M BHYTPEHHUE CHUMMETpUH (uUryp (dJIeMeHTapHbIe
npencrasienus). [lapannensusiii nepenoc. [loBopor.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHS IPOrpaMMbl y4eOHOro Kypca
«l"eomeTpus» XapaKTepU3yrOTC:

1) naTpuoTHYEeCKOE BOCIIMTAHUE:

IIPOSIBICHHEM HMHTEpeca K MNPONUIOMY M HACTOSIIEMY POCCHUCKOU
MaTE€MaTUKH, UEHHOCTHbIM OTHOLUEHWEM K JOCTHKEHUSM  POCCHUHCKHUX
MAaTEMaTUKOB U POCCUNCKOW MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIB30BAHUIO ITUX
JOCTHKEHHUM B IPYrUX HayKax U MPUKIAJAHbIX cepax;

2) rpaskaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN IpaKJaHUHA U PeaTu3aluu ero
npaB, MNPEICTABICHUEM O MAaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUW, POLEAYp TPaXAaHCKOro OoOLIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYX AEHUIO 3THUYECKUX MPOOIEM, CBSI3aHHBIX
C IPaKTUYECKHUM NPUMEHEHUEM JOCTHKECHHW HAYKH, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX TPUHIUIIOB B ICSITEIIBHOCTU YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUM IPAKTUYECKHX 3a7ad
MaTEMaTU4YECKOM HANpPABJICHHOCTH, OCO3HAHMEM BA)XHOCTH MAaTE€MaTHYECKOIO
o0pa3oBaHMUs HA MPOTSHKEHUH BCEW KU3HU I YCIEUTHOW MpodhecCHOHATbHOM
NEeATEIbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUAYATBHON TPAEKTOPHH 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIIOCOOHOCTBIO K OSMOIIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHWH, PacCyX JACHHW, YMEHHIO BUICTDH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUSA:

OpUEHTALIME B JIEITEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS UEIIOBEKA, IPUPOJIBI
oOuiecTBa, TMOHMMaHUEM MAaTEMaTUYECKOW HayKH Kak cgepbl YelIOBEYECKOM
JEATEIbHOCTH, JTANoOB €€ pa3sBUTHA W 3HAYUMOCTHU JUISl Pa3BUTHUS LUBWIN3ALUH,
OBJIQJICHUEM SI3BIKOM MAaTeMaTHUKA U MaTeMaTH4YECKON KyJIbTYpOil KaK CpeICTBOM
NO3HAHWA MHpA, OBJIAJCHUEM MPOCTEHIIMMHU HaBBIKAMU HCCIEA0BATEIbCKOU
NEeATENbHOCTH;



6) ¢usnyeckoe BocnUTaHHME, (POPMHMPOBAHHME KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIArONOJTYYHs:

FOTOBHOCTBIO TPUMEHSTh MATEMAaTHYECKHE 3HAHUS B HHTEPECax CBOETO
3I0POBbs, BEACHUS  3J0pOBOro  oOpa3a JKM3HU  (30pOBOE  IUTAHMUE,
cOTAaHCUPOBAHHBIN PEKUM 3aHATHH W OTAbIXa, peEryJsgpHas Qundeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKa pPedICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOI'0 K€ IpaBa JIPyroro 4yejoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHUE:

OPHUEHTAIMEN HA MMPUMEHCHUE MATEMaTUYECKUX 3HAHUM ISl PEIICHUS 3a]1a4
B 00JIaCTM COXPAaHHOCTH OKPYXKAIOIIeH cpesbl, IJIAaHUPOBAHHUS TOCTYIIKOB M
OILICHKA MX BO3MOXXHBIX IOCJIEJACTBUN [JI1 OKpYKaloIleld cpelibl, OCO3HAHHEM
TJI00ATBPHOTO XapaKTepa SKOJOTHIECKUX TPOOJIEM U ITyTeH X PEIICHHSI,

8) ajanTanus K U3MEHAIIMMCH YCJOBHAM COLMAJBLHON U NMPHPOIHOM
cpeabl:

FOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBUSX HEOMNPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y JPYTHX JIOJCH, mproOpeTaTb B COBMECTHOM NESITEIHHOCTH
HOBBIE 3HAHUS, HABBIKU M KOMIIETCHIIUHU U3 OMbITA JPYTHUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM 4YHCJE
bopMyIUpOBaTh UJEH, IIOHITHUS, TUIIOTE3bl 00 00BEKTAX U SIBJCHUSX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JE(PHUIIUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEMW, MIIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHTYallUi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBbI3OB, TPEOYIOIIHUM KOHTPMEP, KOPPEKTUPOBATH
IMPUHUMAEMbIC PEIICHUs W JEeUCTBHUA, (HOPMYJIHpPOBATh M OILICHHUBATh PUCKU H
MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble joruyeckue 1eMCTBUNA:

e BBIABIITh U XAPAKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKM MATEMATHYECKHUX
OOBEKTOB, MOHATHA, OTHOIIEHUH MEXAY MOHATUIMH, (OPMYIUPOBATH
ONpPENENICHUs]  TOHATHM, YCTAHABIMBATh  CYLIECTBEHHBIM  ITPU3HAK
KJIacCU(UKaLlMM, OCHOBAHMUS Jii OOOOUIEHHS W CpPAaBHEHUS, KPUTEPHUU
IIPOBOAMMOTIO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIMPOBATH W  NIPEOOPA3OBBIBATh  CYXKICHUS:
YTBEPAMUTENbHBIE WM OTPULIATENbHbIE, €IWHUYHBbIC, YAaCTHBIE M O0OIIHe,
YCIIOBHBIE;



BBISBIIATH ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3H |
npotuBopeurss B (akTax, JaHHBIX, HAOJIOJEHUSX U YTBEPKICHUSAX,
npeiaraTh KpUTEPUH JJIs BBISBICHUS 3aKOHOMEPHOCTEN U POTUBOPEUUIL;
JIeNaTh BBIBOJABI C HWCIOJIH30BAHMEM 3aKOHOB JIOTHKH, JECTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUN (MpSIMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIIbBHO HECJIOXKHBIE J10Ka3aTelbCTBA
MaTeMaTH4ecKnX (aKTOB, BBICTpaWBaTh AapPTyMEHTAIINI0, TPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;
BBIOMpPATh CMOCOO pelieHusi ydyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOUpPATh Hauboiee MNOAXOMANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHECB).

ba3oBble uccienoBaTebCKue 1eidCTBUS:

MCIIONIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI MHCTPYMEHT MO3HAHMSA,
dbopMynupoBaTh BONPOCHL, (UKCHUPYIOIIME MPOTHBOpPEUHE, MPodIemMy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpPMUPOBATH
TUIIOTE3Y, apTyMEHTHUPOBATh CBOIO MO3ULUIO, MHEHHUE;

OPOBOAWTH TI0 CAMOCTOSITENIFHO COCTaBICHHOMY IIJIaHY HECIIOKHBIH
AKCIIEPUMEHT, HEOOIBIIIOE HCCIEAOBAHNE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTH4eCKOro 00bEeKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY COOO0M;
CaMOCTOSITENILHO (HOPMYIMPOBaTh 0OOOILEHUSI M BBIBOJBI 110 pe3yJibTaTaM
NPOBEAEHHOTO HAOIOJCHUS, HUCCIEIOBaHMs, OLIEHWBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TpoOIlecca, a TakXKEe BBIIBUTATH
IPEIOJIOKEHUS O €0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTb M M30BITOYHOCTh HWH(OpPMALUM, JAHHBIX,
HEO0OXOAMMBIX JJIsl PEILICHUS 3a/1a4K;

BBIOMpaTh, AaHAIM3UPOBATH, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH
MH(}OPMALIMIO Pa3IMYHBIX BUAOB U (OPM IPEACTABICHUS;

BbIOMpaTh (opMy IMpeacTaBieHUs HUHGOpPMALUM U WIUIOCTPUPOBAThH
pemaeMble 3aJayd CXeMaMH, JuarpaMmMami, HWHOW TpapuKkoil U ux
KOMOMHAITUSIMU;

OLICHMBATh HAAEKHOCTh HMHPOPMAIMH IO KPUTEPUSAM, MPEII0KECHHBIM
yuuTeNneM Wi cHhOpMyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHHKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH:

BOCIIPUHUMATDL U CI)OpMy.HI/IpOBaTB CY’XKACHUS B COOTBETCTBHUU C YCIIOBUSAMHA
H OeiIsiMu 06I_HGHI/I$I, SICHO, TOYHO, 'PaMOTHO BbIpaKaTb CBOXO TOYKY 3PCHUA



B YCTHBIX W NMUCHMEHHBIX TEKCTaX, aBaTh MOSICHEHUS IO XOJy PEIICHHS
3aJ1aul, KOMMEHTHUPOBATh MOJIYUYEHHBIN pe3ysbTar;

e B XOJ€ 00CYX/IEeHHUs 33J1aBaTh BOMPOCHI IO CYLIECTBY 0OCYX/IaeMOMN TEMBI,
mpoOJIeMbl, perraeMoi 3ajaun, BHICKA3bIBAaTh UCH, HAIICJICHHBIC Ha TTOWCK
pEIIeHHUs], COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMU JAPYTUX
YYaCTHUKOB JMajora, oOHapyKUBaTh pa3jMuuMe U CXOACTBO IO3MUIMH, B
KOPPEKTHOH (popme popMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAKEHUS;

e TIPEACTABIATH PE3YAbTATHl PEIICHHS 3aJa4M, SKCIIEPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CAMOCTOSATEIHHO BHIOMPATh POpMAT BBICTYIUICHUS C YUETOM 3a7a4
MPE3CHTALUU U OCOOEHHOCTEN ayIUTOPUH;

e IIOHMMATbh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHOM U UHIUBUIYaIbHOU
paboThI IpH pelIeHNH YIeOHbIX MaTEMaTHUECKHX 3a7a4;

e TMPUHUMATH 1I€JIb COBMECTHOHN AEATEIHHOCTH, TUIAHUPOBATH OPraHU3AIIUIO
COBMECTHOW pabOThl, pacmpenensTh BHABI padOT, IOrOBapUBATHCH,
oOCyXIaTh IMpoLECC U pe3yJbTaT paboThl, 0000LUaTh MHEHUS HECKOJIBKUX
JIIOCH;

e Yy4YaCTBOBaTh B TPYNNOBBIX ¢opMax paboTel (oOCyxaeHUs, OOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U APYTHE), BHIOIHATH CBOIO YaCTh paOOTHI
U KOOPAMHHPOBATh CBOM JICUCTBUS C JPYTMMH YJICHAMH KOMAaH/IBI,
OLICHHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeI‘yJISITl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:

e CAMOCTOSITENIBHO COCTAaBIATH IUIAH, AJITOPUTM PELICHUS 3aJadyd (WA €ro
9acTh), BBIOMpATh CMOCOO pPEHICHUS C YYETOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUI ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIA HHTEJUICKT:

e BJAJETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yiibTara
pEeLIeHUs] MATEMATUYECKOM 3a/1a4u;

e TMPEABUIETH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPH PEIICHUH 3aJa4H,
BHOCHUTH KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHMBATHh COOTBETCTBUE PE3yJIbTAaTa AEATEIBHOCTH ITOCTABIECHHON LIEIN U
YCIIOBUSIM, OOBSCHSATH NMPUYUHBI JTOCTMOXKCHHUS WM HEAOCTHMIKEHUS LENH,
HAXOJUTh OMHUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI



K xkoniry oOyueHus B 7 KJjacce OOyYarOUTUHCSA TOJIYYUT CJICAYIOIINAC
MpEMETHBIC PE3YIbTAThI:

Pacnio3HaBaTh W3y4YeHHBIE TE€OMETpUYECKUE (UTYPBI, OINPEACNATh UX
B3aMMHOE PaCIOJIOKEHUE, HU300pakaTh TeOMETPUUECKUE (QUTYPBI, BBITOJIHATDH
YepTeKU IO YCIOBUIO 3adaud. M3mepsTh JMHEHHBIE W YIJIOBBIE BEJIWYUHBI.
Pemrats 3a1aun Ha BEIYUCIICHUE JJIMH OTPE3KOB U BEJIMUUH YIJIOB.

Jlenath TpyOyIO OIIGHKY JIMHCWHBIX M YTJOBBIX BEIMYHH IPEAMETOB B
peanbHOM KU3HU, Pa3MEPOB MPUPOJTHBIX OOBEKTOB. PasznmuuaTh pasmepbl 3THUX
00BEKTOB IO MOPSAKY BETUYUHBI.

CTpouTh 4EpTEXKH K TECOMETPUUECCKUM 3a/1a4aM.

[lonp30BaThCs TpU3HAKAMHM PABEHCTBA TPEYTOJbHHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUH 3a]1a4.

[IpoBOAUTH JOTUYECKUE PACCYXKACHUS C HCIOJb30BAHHEM TI'€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd NPU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMaHbI, TPOBEJAEHHON K THIOTEHY3€ MPSMOYTOJILHOIO TPEYTOJIbHUKA,
B PEIICHUU F€OMETPUUYECKUX 3a/1au.

Onpenensite napauieIbHOCTh MPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOPbIe 00paszyer
¢ HUMHU cekymad. OnpenensiTb NapauielIbHOCTh MPSAMBIX C MOMOIIBI PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSMOU 10 TOUYEK APYTOM IIPSMOM.

Pemate 3agaun Ha KiieTyaToil Oymare.

[IpoBOAUTH BBIYMCICHUS W HAXOJUTh YUCIOBbIE M OYKBEHHbIC 3HAUYCHUS
VIJIOB B TEOMETPUUECKUX 3ajlauaXx C HCIOJIb30BAaHUEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJIbHUKOB, CBOWMCTB yIJOB, OOpa30BaHHBIX MIPU
MEPECEUECHUH JBYX MapaJUICIbHbIX MPAMBIX CEKylleld. Pemarh NpakTUYECKHe
3a/1a4M HAa HaXO0XKJACHUE YTIIOB.

Brnanerr moHsSTHEM TIeOMETPUYECKOTO MECTa TOYEK. YMETh OMNpeaeisiTh
OMCCEKTPUCY yIJia U CEPEIMHHBINA MEPIEHANKYIISP K OTPE3KY KaK T€OMETPUUECKUE
MeCTa TOYEK.

@opMynupOBaTh OMNpPEEICHUS OKPYKHOCTH M Kpyra, XOpAbl M AHameTpa
OKPY>KHOCTH, MOJIb30BAThCS UX CBOMCTBAMU. Y METh MPUMEHSATH 3TU CBOMCTBA MPH
pelIeHnH 3aaa4.

Brnaners moHSITHEM ONMHMCAHHON OKOJO TPEYTrOJbHHKA OKPYXHOCTH, YMETh
HaxoauTh e€¢ meHTp. [lomp3oBaTbes ¢akTamMu O TOM, YTO OWCCEKTPHUCHI YIJIOB
TPEYTrOJbHUKA TIEPECEKAIOTCSI B OJIHOM TOUKE, M O TOM, UTO CEpEeAUHHBIC
MEPIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE.

Brnanetrs nmoHsiTHEM KacaTeNbHOM K OKPY>KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHIUKYIIPHOCTH KacaTeIbHON U painyca, MPOBEAEHHOTO K TOUKE KaCaHMUSI.



[Tonb30BaThCA MPOCTEHIIMMHU T€OMETPUUYECKUMH HEPABEHCTBAMHU, TOHUMATh
UX MPAKTUYECKUHA CMBICI.

[IpoBOINTE OCHOBHBIE T€OMETPUUECKHE ITOCTPOEHUS C IIOMOIIBIO HUPKYJIA U
JIMHENKHU.

K xkoniy oOyuenus B 8 KkJjacce OOyYaromUHCS TIOJIYYUT CJCAYIOIINAC
IIPEIMETHBIE PE3YJIbTATHI:

Pacno3HaBaTe OCHOBHBIE BHJABI YETBIPEXYTOJBHUKOB, MX JJEMEHTHI,
MOJI30BAThCSl UX CBOWCTBAMM IPU PEIICHUH F€OMETPUYECKHX 3a]1a4.

[IpumeHsATh CBOMCTBAa TOUKH IEpECEYEHUs] MEAHaH TPEYroJbHUKa (LEHTpa
Macc) B PEILICHUH 3a]a4.

BitameTs noHsATHEM CpelHEW JIMHUM TPEYTrOJbHUKA W Tpaneuuu, NPUMEHATH
UX CBOMCTBA NPHU pEIICHHHM TreoMeTpuyecKkux 3anad. llosmb3oBarbes Teopemoit
dasieca U TEOPEMON O MPOMOPIIMOHATIBHBIX OTPE3KaX, MPUMEHATh UX JJIsSl peLICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHATh pU3HAKK 000U TPEYTOJBHUKOB B PELICHUH T€OMETPUYECKUX
3az1ay.

[Tonb3oBaTbcs TeopeMoi Iludaropa s pemieHuss reoMEeTpPUYECKUuX U
npakTUYeCKux 3a1a4. CTpOUTh MaTEMATUYECKYIO MOJIEIb B IPAKTUYECKUX 3a]a4ax,
CaMOCTOSTEJIbHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JTUHBI.

Biagete mOHATMSMH CHHyCa, KOCHMHyCa M TaHI€HCAa OCTpPOro yIuia
IPSIMOYTOJIBHOTO TPEyrojbHUKA. 110JIb30BaThCA 3TUMM NMOHATUSAMU JUIS PELICHUS
MPaKTUYECKUX 3a]1a4.

Boeruncnsate (pa3nuuHbIMH CHIOCOOAMHU) TIOMAAb TPEYTOJIbHUKA U TUIOIIATN
MHOTOYTOJIbHBIX ~ (uryp (mosib3ysicb, TJ€ HEO0OXOIUMO, KaJbKyJIATOPOM).
[IpuMeHATH NOJy4EHHBIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Bilagete NOHATHSAMH BIMCAHHOTO M LIEHTPAJIbHOIO YIVIA, HCIIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MexAy XOpAaMH (CEKyLIMMH) U YTiie MEXIY
KAacaTeNIbHOM U XOPAOU NPU PENIEHUN TEOMETPUYECKHX 3a/1a4.

BilaneTre MOHATHEM ONMCAaHHOIO YETBIPEXYTOJIBHHMKA, IPUMEHATH CBOMCTBA
ONMCAHHOT'O YETHIPEXYTOJIBHUKA IIPU PELIECHUU 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIEJNIN JIJIS 3a/1a4 peaibHOM )KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TpPUMEHEHHEM TOoM00Us WU TPUTOHOMETPHH (IMONB3YACh, I/I€ HEOOXOIUMO,
KJIBKYJISITOPOM).

K koHmy o0yueHus B 9 Kiacce oOydaromuiics TMOJYYHUT CIEAYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX VYIJOB, HAXOAHWTh C HX
MOMOILBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJBHOTO TPEYTOJIbHUKA («pELIeHUe



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) ITMHBI
Y YIJIbI JIJ1s1 HETaOJIMYHBIX 3HAUCHUH.

[Tonb30oBatbes hopMynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM JUISI HAxXO0XJECHUS COOTHOLIEHHW MEXKIYy TPUTOHOMETPUUECKHUMHU
BEJINYNHAMM.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUJISI HAXOXKACHUS Pa3JIMYHbIX
3JIEMEHTOB TPEYroJIbHUKA («PELUICHUE TPEYroJbHUKOBY»), MPUMEHATh HX IMpH
pELIEHNH TEOMETPUYECKUX 3a7ad.

Brnagerp monsTHsMH  mpeoOpa3zoBaHUS  TOA00WSA, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX (uryp. [lonbp3oBaThCs CBOMCTBAMU 1TOA00OMS POU3BOJIBHBIX
¢Guryp, yMeTb BBIYMCIATH JUIMHBI W HAXOAWUTh YIJIbI y NOMOOHBIX QUIYP.
[IpumeHaTs cBOWCTBAa MOAOOMS B NPAKTHUYECKUX 3a7adyax. YMETh MPUBOAWTH
IpUMEPHI TOTOOHBIX (PUTYP B OKPY’KAIOIIEM MUDE.

[lonp30BaThCA TEOPEMAMU O IPOU3BENCHUN OTPE3KOB XOPA, O MIPOU3BEACHUN
OTPE3KOB CEKYLIUX, O KBAaApaTe KacaTeJIbHOMU.

[Tonb30BaTbCs BEKTOpamH, MOHUMATh MX TEOMETPUYECKHM M (PU3NYECKUil
CMBICT, TPUMEHATh WX B PEUICHHH TEOMETPUYECKMX W (DU3MUECKHX 3ajad.
[IpuMEHATH CKAISIPHOE ITPOU3BEACHNE BEKTOPOB JIJISI HAXO0KICHUS JUIMH U YIJIOB.

[lonp30BaTbCd METOJOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTH €ro B
pELIEHNU T€OMETPUYECKUX U TPAKTUYECKUX 3aa4.

Biragets NOHATHAMM NPaBUWIBHOIO MHOI'OYTOJIBHUKA, JUIMHBI OKPYXXHOCTH,
JUIMHBI TyTH OKPY>KHOCTH M PaAUaHHOM MEPBI YIiia, YMETh BBIUMCIATH ILUIOIIAb
Kpyra u ero yacteil. [[pumeHaTs nosydeHHble yMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (Wi IEHTPBI) CUMMETPUU (DUTYp, NPUMEHSTH IBUKCHUS
IIJIOCKOCTH B IIPOCTEHIINX CIIyYasx.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOZENH IS 3a/1a4 PEATBbHOM KU3HU Y MPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TpPUMEHEHUEM TMOJO00US M TPUTOHOMETPUYECKHX (YHKIUN (MONB3YsICh, T/
HE0OXO0IMMO, KATBKYJISTOPOM).



TEMATHYECKOE INTAHUPOBAHUE
7 KUIIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM nudposeie
Ne i/mn P Koutpoabnsl | IIpakTuyecku (upp )
MPOrpamMmMbl Bcero o0pa3oBaTe/bHbIC
e padoThl e padoThbl
pecypchl
[Ipocreiimne reoMeTpudecKue GUrypsl U
P . P $uryp bubmuoreka [JOK
1 UX cBOKMcCTBa. MI3MepeHne reoMeTpu4eCKux 14 1
https://m.edsoo.ru/7f415¢e2e
BEJIMYUH
bubnnoreka [JOK
2 TpeyrombHiicn 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannenbHble psiMble, CyMMa yIJIOB 14 | bu6mmoreka [IOK
TpEYyrojbHUKa https://m.edsoo.ru/7f415¢e2e
4 Oxkpy>XHOCTb U KpyT. [ 'eomeTpuueckue 14 | bubmmoreka [JOK
IMOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
. bubmuorexa [JOK
5 I1 600 4 1
OBTOPEHHE, COODIICHIE SHARHH https://m.edsoo.ru/7f415¢e2e
6 0 0 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounvecTBO 4acos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Koutpoabn IIpakTHyeck (tupp )
NPorpamMMbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padoThl
pecypchl
" bubnmoreka [JOK
1 4 12 1
CTHIPEXYTOILHIKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOTMOPIIMOHAIBHBIX OTPE3KaX, MOJ00HBIE 15 1 bubmorexa [IOK
poropH p > TOA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKH
[Inomane. Haxoxaenue miomanein
3 Tpe HIO;II,HHKOB u Jlt\lzmoro O;I;H)II)IX ¢bur 14 1 bubamorexa LHOK
peyr T M https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX Guryp
4 Teopema [Tudaropa u Hauana 10 1 bubnmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIibl B OKpYKHOCTH. BriicanHble 1
5 ONMCAHHBIE YETHIPEXYTOJIbHUKHU. 13 | bubnmoreka [JOK
Kacarenbnble k okpyxxkHOocTu. Kacanue https://m.edsoo.ru/7f417¢e18
OKPYXHOCTEM
bubnnoreka [JOK
6 I1 600 i 4 1
OBTOPCHHE, ODODIICHHC SHAHHIH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIACC

KoimuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3fesioB u TeM uuppoBbIe
Ne i/m P KouTpoasH IpakTHYecKu (1uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
ble padoThI e padoThl
pecypcsbl
| Tpuronometpus. Teopembl KOCUHYCOB U 16 ) bub6numorexa IIOK
cuHycoB. Pelienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpaszoBanue nonodbus. Merpuueckue 10 1 bub6numorexa [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢
bubnuorexa [JOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2¢
4 JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH 9 1 bubmorexa [TOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKY. [{nrHa
5 OKPY>KHOCTH U IIJIOLIAAb Kpyra 8 bubnnorexa LIOK
Py " HV Pyre: https://m.edsoo.ru/7f41al2¢
Brruncnenue miomaznein
bubnuorexa [JOK
6 6
Jlpwikenis wockocTa https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 000OIIECHHE, 7 ) bu6mmoreka [IOK
cUcTeMaTH3alys 3HaHu! https://m.edsoo.ru/7f41al2¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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