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INOACHUTEJIBHAS 3AIINCKA

['eomeTpHst KaKk OJMH W3 OCHOBHBIX Pa3J/leOB LIKOJIbHONM MaTeMaTHUKH, UMEIOIUI cBOei
[EeNbI0 00ECIEYNTh W3YYCHHE CBOWCTB M pa3MepoB (UTYp, WX OTHOIIEHHH M B3aWMHOE
pacroyio’)keHue, OMMpaeTcs Ha JIOTMYECKY0, JOKa3aTeldbHYIO JHHHIO. L[eHHOCTh H3yueHMs
F€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHus 3aKII0YAETCs B TOM, YTO 00ydaromuics
YUUTCSI TPOBOJUTH JI0KA3aTENIbHBIE pAaCCYXJEHHs, CTPOUTh JIOTMYECKHE YMO3aKIIOUeHHUs,
JIOKa3bIBaTh HMCTUHHBIC YTBEPXKIEHHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, HPOBOIUTH
paccyXKIeHUs «OT IPOTUBHOT0», OTJINYATh CBOICTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHbIE
YTBEPIKIICHHSL.

Bropoii 1ienbio u3yueHus: reoMeTpuu SBISETCS UCHOJIb30BaHUE €€ KaK MHCTPYMEHTa Ipu
peIIeHNH KaK MaTeMaTHYeCKMX, TaK M TPAKTHUYECKUX 3a/1ad, BCTPEYAIOUINXCS B pPEATbHOU
xu3HU. OOydaromuiicss TOHKEH HAy4YHTbCS OIPENEIUTh I'€OMETPHUUECKYI0 (Urypy, ONucaTh
CJIOBAaMH JAHHBIH YepTEX WIM PUCYHOK, HAWTH IUIOIMIAAb 3€MEIhHOTO YYacTKa, PacCUUTaTh
HEOOXOMMYI0 JIJIMHY ONTOBOJOKOHHOrO Kaleys WM TpeOdyemble pa3Mmepbl rapaxa ais
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpPAs, BBIYHCIHUTEIbHAS JIMHUS B U3yUYECHUH T'€OMETPHUH.
[lpu pemeHun 3agady  MPAKTHYECKOTO  Xapakrepa OOYYarOIIMMHCS  yYUTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENM pPEaJTbHBIX IKU3HCHHBIX CHUTYallWid, MPOBOIUTH BBIYHCICHUA U
OLIEHUBATh aJIeKBATHOCTb MOJyYECHHOTO pe3yJIbTara.

KpaitHe Ba)XHO TOJYEPKUBATH CBS3M T€OMETPUU C JAPYTHMH YYEOHBIMH IIPEIMETaMH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONpEACNCHHS  TEOMETPUYECKHX (GUIyp U IHOHATHIH,
JIEMOHCTPUPOBATH IPUMEHEHHE TIOJTYYCHHBIX YMEHHH B (PU3MKE U TEXHHUKE. DTHU CBSI3U HanOoee
SPKO BUJIHBI B TeMax «BekTopel», « TpuroHoMerpuyeckre COOTHOUICHUD», «MeTo1 KOOpAUHAT
u «Teopema [Tudaropay.

VYueOHblil Kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIINE OCHOBHBIC DPa3JeNibl COACPIKAHUSA:
«[eomerpuueckne ¢Gurypsl W UX CBOHCTBa», «V3MepeHHEe TeOMETPUYECKHX BEIHYUHY,
«/lexapToBBl  KOOpPAMHATBI HAa  IJIOCKOCTW», «BekTopsl», «J/IBUXKEHHS  IJIOCKOCTH,
«IIpeoOpazoBanust TOAOOHS.

Ha n3yuenue yuebHoro kypca «I'eomerpusi» orBoaurcs 204 yaca: B 7 kiiacce — 68 yacoB
(2 gaca B Henenmo0), B 8 kiacce — 68 yaco (2 yaca B Heneno), B 9 kimacce — 68 yacoB (2 daca B
HEJIEII0).



COJAEP/)KAHUE OBYYEHUA
7 KUIIACC

Hauvanbnbeie monatus reomerpun. Touka, npsmasi, OTPE3OK, Jyd. YTod. Buael yrios.
BeptukanbHble u  cMexHble yrabl. buccekrpuca yrima. JlomaHas, MHOrOYroOJIbHHK.
[TapamienpHOCTB M NEPIIEHINKYJIIPHOCTD MPSAMBIX.

Cummertpuunsle ¢purypsl. OCHOBHBIE CBOMCTBa 0ceBOil cummerpu. I[Ipumepsl cumMmeTpuu
B OKpY>KaroLIeM MUpE.

OcHOBHBIE TIOCTPOEHHS C IIOMOUIbIO LUPKYJs M JMHEHku. TpeyronbHuk. Bricora,
MearaHa, OMCCEeKTpuca, UX CBOWCTBA.

PaBHOOeApeHHBII U PaBHOCTOPOHHUHN TPEYTroiabHUKU. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa W TpuU3HAaKKM paBHOOEAPEHHOro TpeyrojabHuka. IlpusHaku paBeHCTBa
TPEYTOJIbHUKOB.

CpolicTBa M NMpHU3HAKK MapajuieNbHbIX NpsiMbIXx. CyMMa yIjloB TpeyrojbHUKa. BHemiHue
YIJIbI TPEYTOJIbHUKA.

[TpsimoyronbHBIA TpeyroabHUK. CBOWCTBO MeUaHbl MPSMOYIOJIBHOTO TpPEyroJIbHUKA,
NPOBEACHHOW K TIUNOTeHy3e. lIpusHaku paBeHCTBA IPSAMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpstMOyTONBHBIN TPEYTOJIbHUK € yrioM B 30°.

HepasencrBa B reomeTpun: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOH,
TeopeMa 0 0OJIbIIEM yTiie U 0OoJIbLIeH cTOpoHE TpeyrojbHUKa. [leprnenauKkyisp 1 HaKIOHHas!.

I'eomerpuyeckoe MeCTO TOYEK. buccekrpuca yria v CEpeIUHHBIM IEPIEHIUKYISP K
OTPE3KYy KaK Fr€OMETPUYECKHE MECTa TOUEK.

OkpyXHOCTb M Kpyr, XopJa M JAMAaMeTp, MX CBOMICTBa. B3anMHoe pacrosioxeHue
OKpyxHocTU M npsimoil. KacarenbHas u cekymas K OKpy>KHOCTH. OKpYy>KHOCTb, BIIMCaHHasi B
yrois. BnucanHas u onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

YetpipéxyronbHuku. llapamnenorpamm, ero mnpusHakd M cBoOWCTBAa. YacTHble cilydau
napajuiesiorpaMMoB (MIPsIMOYTOJIbHUK, POMO, KBaJpar), UX NpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBoiicTBa u npusHaku. [IpsMoyromnbHas Tpanenus.

Meron ynBoenusi menuanbsl. LleHTpanbHas cummerpus. Teopema dPaneca u TeopeMa o
IIPONOPLMOHAIIBHBIX OTPE3KAX.

Cpennue TUHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyroiabHUKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaodus. [IpusHaku mogo0usi TPEyroibHUKOB.
[Tpumenenue no1o0us MpH peIIeHUH TPAKTHUECKUX 3aau.

CpoiicTBa miomianeil reomerpuyeckux ¢uryp. @opmynisl A IUIOMAAM TPEYTroJIbHUKA,
napajuiesorpamma, pom06a u Tpanenun. OTHOIIEHUE TUTOMIAACH MOT00HBIX UTYP.

Brruncnenue miomiaeit TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTol Oymare.

Teopema I[ludaropa. [Ipumenenune Teopemsl Iludaropa nmpu pemeHUM MPAKTHYECKUX
3a/1a4.

CuHyc, KOCHHYC, TaHT€HC OCTPOrO yrjia MpsSMOYTOJbHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.

BrnucanHbple ¥ IIEHTPAJIBHBIE YTIIbI, YTOJ MEXKIY KacaTebHOM M XOpJAOM. YTIBl MEXIy
XOpAaMM ¥ CEeKylMMH. BrnucaHHele ¥ ONMCaHHbIE YETBIPEXYTONBHMKH. B3aumnoe
pacrmoyiokeHue AByX OKpykHocTed. Kacanme okxpyxHocTeit. OOmume KacaTelbHbIE K JIBYM
OKPYHOCTSIM.

9 KVIACC

Cunyc, xocunHyc, TaHreHc yrioB or 0 nmo 180°. OcHOBHOE TPUTOHOMETPUUECKOE



TOXeCTBO. POPMYIIbI IPUBEICHNUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHUHYCOB. Pemienue
MIPaKTUYECKMX 3a/1a4 C UCIOJb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nopodus. [logodbue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MPOU3BEICHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIMX,
TeopeMa O KBaJIpaTe KacaTeJIbHOM.

Bexrtop, nnmHa (MOAyJdb) BEKTOpAa, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOIMOIOXKHO
HaIpPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalMM HaJ
BEKTOpaMH. Pa3iioxkeHue BeKTopa 10 IBYM HEKOJUIMHEAapHBIM BekTOopaM. KoopamHaTel BEKTOpA.
CkassipHO€E ITPOU3BENECHNUE BEKTOPOB, IPUMEHEHUE JJI HAX0XKIEHUS AJIUH U YIJIOB.

JlekapToBbl KOOpIMHATBI Ha IUIOCKOCTH. YPAaBHEHUS IPSAMOM M OKPYKHOCTH B
KOOpPJIMHATAX, [IEPECECUCHUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €r0 IIPUMEHEHHE.

IIpaBunpHBIE MHOTOYTOJIBHUKH. JJIMHA OKPYKHOCTH. ['pagycHas n paguaHHas mepa yria,
BBIYMCIICHUE JUIMH YT OKpykHOCTeH. [limomans kpyra, CEKTopa, CerMeHTa.

JIBuKEeHMsI IJIOCKOCTU U BHYTPEHHUE CUMMETPHUH QUryp (3JIeMEHTapHbIe MPEACTABICHNUS).
[TapamtensHslil nepenoc. 11oBopor.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBbI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS IporpaMmbl yudebHoro kypca «I['eomerpusi»
XapaKTepU3YIOTCS:

1) naTpuoTHYeCKoe BOCIIUTAHHE:

NpOsIBIEHUEM HMHTEpeca K MPOLUUIOMY M HACTOSIIEMY pPOCCHUIICKOM MaTeMaTuKH,
LIEHHOCTHBIM OTHOLIEHUWEM K JOCTHXKEHHUSM POCCUHCKHX MaTeMAaTUKOB M POCCHHCKOMN
MaTEeMaTHYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUHN B APYTUX HayKaX W MPHUKIAIHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TIpakIaHMHA M peald3alud ero IMpas,
IPEJCTaBICHUEM O MaTEeMaTHYECKUX OCHOBaxX (YHKIMOHUPOBAHMS Pa3JIMYHBIX CTPYKTYP,
SIBJICHUH, MPOLEAYp I'PakJaHCKOro oOIiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO 3TUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTMUYECKUM HPUMEHEHHUEM JOCTHKEHUMN
HayKH, OCO3HAHHEM Ba)KHOCTH MOPAJIbHO-ITUUYECKHUX IIPUHLUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAoOBOE BOCIMTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE y4YacTHE B DPEILIEHUU NPAKTHUUYECKUX 33Jad MaTEeMaTHYECKOM
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTU MaTEMAaTUYECKOTO 0Opa30BaHUs Ha MPOTSKEHUH BCel
AKHU3HU I YCHEIIHONW NMpo(ecCHOoHaNbHOM AeITEeNbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHMEM WHIUBUAYaJIbHOW TpPAeKTOPUH 0Opa3oBaHUA U
KU3HEHHBIX IIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHITHIO MaTEeMAaTUYECKHUX
00BEKTOB, 33/1a4, PELICHU, pacCyK/IeHUH, YMEHUIO BUJETh MaTeMaTHYECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHHUSA:

OpHUEHTAle B JIEATENILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX HpeACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeJOBEKa, MPHUPOAbI U OOIIECTBa, NOHHMaHUEM
MaTeMaTHYeCKOM HayKh Kak cgepbl YeIOBEUECKOW NesTeIbHOCTH, ATANoOB €€ pa3BUTHI U
3HaYUMOCTH ISl Pa3BUTHS LUBUIN3ALUH, OBJIAJICHUEM SI3bIKOM MaTEeMaTHKU U MaTeMaTH4eCKON
KyJIbTYpOH Kak CpEICTBOM II03HAHHS MHUpPA, OBJAJEHUEM IPOCTEHIIMMHM HaBbIKAMU
HCCJIEIOBATENbCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (GOpMHpPOBaHME  KYJBTYPbl  310POBbS M
IMOLMOHAJIBLHOIO 0JIArONnoJIy4Yusi:

TOTOBHOCTBIO TPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpPEcCax CBOErO 3J0POBbs,
BEJICHUS 3/J0pPOBOr0 00pasa >KU3HHU (30pOBOE MUTaHUE, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3Mueckass aKTUBHOCThH), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
MpU3HAHUEM CBOETO IIpaBa Ha OMIMOKY M TaKOI'o K€ MpaBa JIPyroro 4ejaoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHME:

OpUEHTalle Ha MPUMEHEHHE MaTeMaTHYECKHX 3HAHUM JUIsl pelleHus 3ajad B o0nactu
COXPaHHOCTH OKpY’Kalolleld cpelbl, IUIAHUPOBAHUS IIOCTYIIKOB M OLIEHKM MX BO3MOXHBIX
MOCNEACTBUM JUIsl OKpY’Karoled Cpefbl, 0OCO3HAHUEM TJI00alIbHOIO XapakTepa 3KOJIOTMYEeCKHX
npo0JeM U MyTel UX peleHus;

8) apanTanus K U3MEHAIOIMMCS YCJIOBUSM CONUAIBHOM U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JEHCTBUSM B YCIIOBHSIX HEOIPEAEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JESTENIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS Y APYIHX
Jrofiel, mpuoOpeTaTh B COBMECTHOM JESATEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMH U3
OIIBITa APYTHUX;



HEOOXOIMMOCTBIO B ()OPMHUPOBAHWN HOBBIX 3HAHHM, B TOM 4Hcie (HOPMYyITUPOBATh WICH,

HOHATHS, TUIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM UHUCIIE paHEe HEM3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBI0  OCO3HABATh CTPECCOBYIO CUTYyallUl0, BOCIHPHHUMATL CTPECCOBYIO

CUTyaIlMI0 KaK BBI30B, TPEOYIOMMH KOHTPMEp, KOPPEKTHPOBATH MPHUHUMAEMbIE DPEHICHUS WU
neicTBus, popMyIHpOBaTh U OLIEHUBATh PUCKH U TOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJIbHBIC yqeﬁm,le JelcTBUA

Ba3oBble JJoruueckue aeicTrBus:

BBISBIIAITH U XapaKTEPU30BATh CYIIECTBEHHbIC NMPU3HAKKM MATEeMAaTHYECKUX OOBEKTOB,
MOHATUHM, OTHOIICHWH MEXIY HOHATHAMH, (OPMYIHPOBATH OMpPEICICHHUs MOHATHH,
yCTaHaBJIMBaTh CYLECTBEHHBIN MPU3HAK KiIacCU(UKALMU, OCHOBAHUS sl 0000ILEHHs U
CpaBHEHHSI, KpUTEPHH ITPOBOIUMOTO aHAIN3a;

BOCIIPHHUMATh, (HOPMYyIUPOBaTh W TMPEOOPa30BHIBATH CYXKICHUS: YTBEPIUTEIbHBIC H
OTpHLIATEINIbHBIE, €IUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE,

BBISBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M NIPOTHBOpEYUs B (haKTax,
JAHHBIX, HAONIONEHHSIX M YTBEPXKACHUSAX, NpEiaratb KPUTEPUU MJIsi BBIABICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

JieNlaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHAYKTUBHBIX
YMO3AKIIOYeHUH, YMO3aKIIOUSHUH 110 aHAJIOTHH;

pa3dupartp T0Ka3aTeIbCTBA MATEMATUIECKUX YTBEPKICHUN (TIPSMBIE U OT IIPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITEJIHO HECIOXKHBIE J0Ka3aTesIbCTBA MaTeMaTHUeCKuX (DaKToB,
BBICTPAaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHl M KOHTPIPHUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CIOCOO pemieHus ydeOHOM 3amaud (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
peleHusi, BEIOMpaTh HanOosIee MOIXOMANINA C YIETOM CaMOCTOSTEIEHO BBIIEICHHBIX
KPUTEPHEB).

Ba3oBble uccieaoBaTedbLCKHE AeiiCTBUS:

UCIIONB30BaTh  BOMPOCHI KAk  HMCCIENOBATENbCKUA  MHCTPYMEHT  TO3HaHWS,
(hopMyIHpOBaTh BOMPOCH], PUKCUPYIOIIUE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITENEHO
YCTaHaBJIMBAaTb UCKOMOEC W OAHHOC, q)OpMPIpOBaTI) TUIIOTE3Y, apryMCHTHPOBATHL CBOIO
MO3UIUI0, MHEHHE,

MPOBOJMUTH TI0 CaMOCTOSITENIbHO COCTABJIICGHHOMY IUIAHY HECIOXHBIA JKCIEPUMEHT,
HEOONbIIOE HCCIEOBAHUE 10 YCTAaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKOro
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOOH;

CaMOCTOSITENIbHO  (popMynHpoBaTh  O0OOIIEHWS ¥  BBIBOABI IO  pe3yjbTaTam
POBEAEHHOTO HAOIIOEHUS, WUCCIIEeIOBaHUS, OICHUBATh JOCTOBEPHOCTH IMOIYYEHHBIX
pE3yIBTAaTOB, BBIBOJAOB U 0000IIECHUIA;

IPOTrHO3UPOBATH BO3MOXKHOC PAa3BUTUC ITPOLECCA, a TAKKE BBIABHUIATH MPEATIOIOKCHUA
0 €ro pa3BUTUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undgopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTH M U30BITOYHOCTh MH(OPMALIH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHPOPMALUIO
Pa3IMYHBIX BUJOB U (hOPM MpeaCcTaBICHUS;

BbIOMpaTh opMy mpeacTaBieHUuss HHGOPMALMK U WLTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AuarpaMMaMH, HTHOU rpaduKoit 1 uX KOMOUHAIMSIMU;



® OIEHUBATh HAAEKHOCTh WH(MOPMALUU MO KPUTEPHSIM, MPEATOKEHHBIM YUHTEIEM WU

c(hOpMYJIMPOBAHHBIM CAMOCTOSITEITHLHO.
KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIEe TeiCTBUSL:

® BOCIPHUHUMATH U (DOPMYITHPOBATH CYXKIEHUS B COOTBETCTBUHU C YCIOBHSIMHU U IEISIMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOI TOYKY 3pPCHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 1O XOMy PEIICHHs 3a7add, KOMMEHTHPOBATh
MOJTYYCHHBIH Pe3yJIbTarT;

e B xo0/¢ 00CYyXJIeHHUs 33a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKIa€MOU TeMbI, MPOOIEMBI,
perraeMo 3a/1a4uu, BRICKA3bIBaTh HJICH, HAIICJICHHBIC HA TTOMCK PEIICHHUs, COMTOCTABIISATh
CBOM CYXJICHUS C CYXKICHHSIMH JAPYTHUX YYaCTHUKOB JHajiora, OOHAPYKUBATh Pa3IndyHe
U CXOJICTBO TMO3WIIUN, B KOPPEeKTHOH Qopme (opmMyaupoBaTh pa3HOTIACHS, CBOU
BO3PaXCHUS;

® MPEACTaBIATH PE3yJbTaThl PEIICHUs 3a/ladd, SKCIEPUMEHTA, MCCIEJIO0BaHUs, MPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (OopMaT BBICTYIUICHHS C Y4YETOM 3aja4 TPE3CHTALUU H
0COOEHHOCTEH ay TUTOPHH;

e [OHUMAaTh U UCIOJB30BATh MPEUMYIIECTBA KOMAaHAHON U UHIUBUAYaIbHOU paOOTHI MpHU
pelIeHnN yUYeOHBIX MAaTEeMaTHIECKUX 33]1aY,

® [PUHUMATH IEIb COBMECTHOH JEATEIBHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOU
paboThl, pactpeneNsiTh BUIbI padoT, TOTOBAPUBATHCS, 00CYKIaTh MPOLIECC U PE3YJIbTAT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

® y4YacTBOBAaTh B IPYIIOBHIX (hopMax paboThl (0OCYKIEHUS, 0OMEH MHEHHSIMHU, MO3TOBBIC
HITYPMBI U JIPYTHUE), BBHITIOIHATH CBOIO YaCTh Pa0OTHI U KOOPIUHUPOBATH CBOM JACHCTBHUS
C JIPYTUMU WICHAMHU KOMAaHJIbI, OICHUBATh KAYECTBO CBOCTO BKJIAJa B OOIIHUN MPOIYKT
0 KpUTEpHsIM, cHOPMYITHPOBAHHBIM yUaCTHUKAMU B3aMMOICHCTBHSL.

PeryasiTuBHBIC YHHBepCaJbHbIe y4eOHbIe AelicTBUS

Camoopranusauus:
® CaMOCTOATENbHO COCTaBJIATH IUIAH, AJITOPUTM pELIEHUS 3ajaud (Wi €ro 4acthb),
BBIOMpATh CHOCOO0 peleHus ¢ Y4E€TOM MMEIOLIMXCS PECYpcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATb BAPUAHTHI PELICHUN C y4ETOM
HOBOM MH(OpMaIHH.
CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:
e BIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISL Mpollecca M pe3yibTaTra pelieHus
MaTeMaTUYECKOH 3a7auu;
® [pPEeABHAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OLEHUBAThb COOTBETCTBUE pE3yJIbTAaTa JIEATEIbHOCTH IOCTABJIECHHOMN LIENH U YCIIOBUSM,
OOBSICHATH MPUYUHBI JOCTIKEHHS MIIM HEJOCTHKECHUS LI, HAaXOAUTh OIIMOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 kJjacce oOydaroUmMiics MOIYYHUT CJEIyIOIUE MpeAMETHbIC
pE3yJIbTATBI:

Pacno3HaBaTe HW3ydeHHBIE TeOMETpUYecKHe (UTYypbl, ONpenensiTb HX B3aUMHOE
pacnojoxeHue, n300pakaTb reoMeTpudeckue (UTYphl, BBIIOJIHATH YEPTEKU IO YCIOBHUIO
3amaud. M3MepsATh JIMHEHHBIE W YIVIOBbIE BEIWYMHBIL. Pemare 3a1ayu Ha BBIYUCICHUE JIMH
OTPE3KOB U BEJINYUH YTJIOB.



Jlenate rpyOyr0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEaIbHOM >KU3HH,
pa3sMepoB MPUPOIHBIX 0OBEKTOB. PazinuuaTh pasmMepsl ’TUX 0OBEKTOB 110 MOPAAKY BETUUUHBI.

Ctpouth 4epTeXH K TeOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbes NpU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, MCIIOJIB30BAaTh IPU3HAKH U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

ITpoBOAMTE JOTMYECKHUE PACCYKACHUS C UCTIOIB30BAHUEM IT'€OMETPUUECKUX TEOPEM.

Ilonb30BaTbCsd IpPU3HAKAMU PABEHCTBA INPSIMOYIOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEIWaHbl, NPOBEAEHHOW K THUIIOTEHY3€ NPAMOYTOJIBHOTO TpPEYrOjbHHKA, B pEIICHUU
FeOMETPUYECKUX 3a/1a4.

OnpenensaTh NapajieNbHOCTh HNPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OmnpenensTh NapayuieIbHOCTh MPSMBIX C MOMOIIbIO PABEHCTBA PACCTOSIHUNA OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK APYTOU IPSIMOM.

Pemats 3aaun Ha kieT4aroil Oymare.

[TpoBOIUTH BBIYMCIEHUS M HAXOAWUTh YUCIOBbIE M OYKBEHHbIE 3HAYCHHS YIJIOB B
FeOMETPUUYECKUX  3aJadaXx C  HCIOJb30BAHHEM CYMMBI  YIJIOB  TPEYTOJBHUKOB H
MHOT'OYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX INPU IMEPECEUCHUU MABYX MapauleibHbIX
INPSAMBIX CEeKyIlel. PemaTe npakTnyeckue 3aa4 Ha HaX0KJICHHE YTIJIOB.

Brnazners noHATHEM reOMETPUUECKOT0 MECTa TOUEK. YMETh ONpPEAesATh OMCCEKTPHUCY yIiia
Y CEPENVHHBIN IEPIEHAUKYIISIP K OTPE3KY KaK FE€OMETPUUYECKHE MECTAa TOYEK.

DopMyIUpPOBATH ONPEACIICHUS OKPYXKHOCTH M KpPyra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
MI0JIB30BAThCSA UX CBOMCTBAMH. Y METh IIPUMEHATH 3TH CBOMCTBA IIPU PEIICHUH 3a/1a4.

Braners moHsATHEM OIMCAaHHOM OKOJIO TPEYT'OJIBHUKA OKPY’KHOCTH, YMETh HAXOAUTh €&
ueHTp. [lonap3oBaThes pakTaMu 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHHUKA MIEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, 4YTO CEpPEOUHHBIC IMEPIECHAUKYJIAPbl K CTOPOHAM TPEYrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE.

Brnamers noHsATHEM KacaTeabHOM K  OKPYXKHOCTH, IIOJIb30BAaTbCA TEOPEMOM O
NEPIEHANKYJISIPHOCTH KAacaTeJIbHOM U painyca, IIPOBEIEHHOIO K TOYKE KACAHUS.

[Tosmp30BaTbCs  NPOCTEMIIMMU IE€OMETPUYECKMMM  HEPABEHCTBAMM, IIOHMMATb MX
IIPaAKTUYECKUU CMBICIL.

ITpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE IIOCTPOCHMSI C TOMOLIBIO HUPKYJIS U JIMHEHKH.

K koHnmy oOyueHus B 8 Kkiacce oOydaromuiics IONYYHUT CIEAYIOLIME IPEIMETHBIE
pE3yJIbTaThI:

Pacnio3HaBaTe OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, MX DJIEMEHTHI, IOJIB30BAaThCA MX
CBOMCTBaMM IIPH PELICHUH F€OMETPUYECKUX 3a1ad.

[IpumeHsaTh CBOMCTBA TOUKM IIE€PECEUEHHUS] MEIUaH TPEeyrojbHUKa (LIEHTpa Macc) B
pEeIlIeHnN 3aay.

Buazers nonstHeM cpeqHEN JIMHUM TPEYTrOJbHUKA M TpAllelUy, IPUMEHATh UX CBOMCTBA
IIPU pElIeHHH TreoMeTpuueckux 3anad. Ilomb3oBatbes Teopemoit daneca U TeopeMoil o
IIPONOPLMOHANIBHBIX OTPE3KaX, IPUMEHATh UX Ul pELICHUS ITPAaKTUYECKHUX 3a/1a4.

[TpuMeHATH MPU3HAKY [10JI00US TPEYTOJIbHUKOB B PEIIEHUN T€OMETPUYECKUX 3a/1ad.

[Tonme3oBatbess Teopemoii Iludaropa anms pemeHUs: T€OMETPHUUECKUX M MPAKTHYECKHX
3aga4. CTpOUTH MaTEMaTHUYECKYIO0 MOJENb B NMPAKTUYECKUX 3a]adax, CAMOCTOATEIbHO AENIATh
4epTEX U HAXOIAUTh COOTBETCTBYIOIINE JUIMHBI.

Bnagers NOHATHSAMH CHHYCa, KOCHMHYCa W TaHTE€HCAa OCTPOro yIyla MPsIMOYTIOJIBHOIO
TpeyroibHUKa. [101630BaThCS STUMHU MOHATUAMM JUIS PELICHUS IPAKTUYECKUX 3aa4.

Bbruucnare  (pa3nuuyHbIMM - clloco0aMu)  IUIOIIAJAL  TPEYroJbHUKAa W IJIOLIA]U
MHOTOYTONBHBIX  (uryp (MONB3ysACh, TA€ HEOOXOIMMO, KaJIbKyIATOpoMm). I[IpuMeHATH
IIOJIy4YE€HHBIE YMEHUS B IPAKTUYECKUX 3a/1adax.

Brnazers NOHATHSAMH BIMCAaHHOTO M LEHTPAJIBHOIO YTJIA, HCIIOIB30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaxX, yIiax MEXAy XOpAaMH (CEeKYLIIMMM) U yIile MEeXIy KacaTelbHOH U XOpAoH
IIPU PELICHUN T€OMETPUYECKHX 3a/1a4.



Brazers moHATHEM ONHMCAHHOIO YETHIPEXYTOJIbHUKA, NPUMEHSTh CBOMCTBA OINMCAHHOIO
Y4eTBIPEXYTOJbHUKA TP PELICHNN 3a]a4.

IIpuMeHATh NOJIy4eHHBIE 3HAHMS HAa IPAKTUKE — CTPOMTh MATEMATHUYECKUE MOJEIH IS
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYUCICHUS C IPUMEHEHUEM MOA00US
Y TPUTOHOMETPUHU (TI0JIb3YSICh, I/1€ HEOOXOUMO, KAJIbKYJISITOPOM).

K koniy oOyuenus B 9 kJjacce oOydaroumuiics MOJYYHUT CJEIyIOIUe MpeAMETHbIE
pe3yNbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMHM OCTPBIX YIJIOB, HAXOAWUTh C HUX TOMOIIbIO
pa3IUyYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOTO  TPEYrojibHUKAa  («pelIeHHE  MPSIMOYTOJIbHBIX
TPEyroJIbHUKOB»). HaxoauTe (C MOMOUIbIO KAJIBKYJIATOPA) JUIMHBI U YIJIbl JJIi HETaOJIUYHBIX
3HAYEHUMN.

[Tonp3oBaTbest popMysIaMu MPHUBEIEHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKJAEHUS COOTHOLIEHUN MEXy TPUTOHOMETPUYECKUMU BEITUYMHAMMU.

Hcrnonbs30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB Il HAXOXKACHHS Pa3IUYHBIX 3JIEMEHTOB
TPEYrojbHUKA («pEIIEHUE TPEYroJIbHUKOBY»), MPUMEHSTh WX IMPU PELICHUH T€OMETPUYECKHX
3a1ad4.

Bnaners nonatusMu npeodpazoBaHus MoAg00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. Ilonp3oBaTbest cBOMCTBaMU 11010011 TPOU3BONIBHBIX (DUTYDP, YMETh BBIYUCIATH JJIUHBI U
HaXOAUTh YIJbl y mon00HbIX ¢uryp. IlpuMeHaTs cBoiicTBa mogo0us B MPaKTUYECKUX 3a/adax.
YMeTb NPUBOAUTE MPUMEPHI OJJOOHBIX (PUTYP B OKPYKAIOLIEM MUPE.

Ilonb30BaTbesd TEOpEMaMU O IPOU3BEACHUU OTPE3KOB XOp[, O MPOU3BEACHUM OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaTbcs BEKTOpaMM, IOHMMATh HUX T'€OMETPUUECKMH U (U3NYECKUH CMBICIH,
OPUMEHATh MX B PELICHUH TI'eOMETPUYECKUX U (u3ndeckux 3ajgad. [IpumeHsTh ckanspHoe
IIPOU3BEICHNE BEKTOPOB JUIsl HAXO0XKACHUS JUIMH U YTJIOB.

Ilonb30oBaTbCcd METOAOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATH €ro B PEIICHUHU
FeOMETPUUYECKUX U ITPAKTUYECKUX 3a/a4.

Bnagers NOHATHAMM NMPaBUWIBHOIO MHOTOYIOJBHMKA, UIMHBI OKPY>KHOCTH, IUIMHBI yTU
OKPY’KHOCTM M paJuaHHOM MeEpbl YIVIA, YMETb BBIYUCIATH IUIOLIAAL KPyra M €ro 4acTew.
[TpyMEHATH NOJIly4EeHHBIE YMEHUS B IIPAKTHYECKUX 3a7a4ax.

Haxomute ocu (MM LEHTPBI) CUMMETPHHU (QUTYp, TPUMEHSTH ABMKCHHS IUIOCKOCTH B
IIPOCTEHMIINX CITy4asix.

[IpuMeHATH MONyYEHHBbIE 3HAHUSA HA MPAKTHUKE — CTPOUTh MATEMaTUYECKUE MOJEIU Ul
3ajjay peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BHIUMCIIEHUS C IPUMEHEHHEM 1101005
U TPUTOHOMETPHUECKUX (QYHKIHH (TI0JIb3YSCH, T/1€ HE00X0IUMO, KAIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

Ne i/

[Ipocteiimme reomeTpuueckue GUTyphl U
WX CBOMCTBA. MI3MepeHne reoMeTpuuecKux
BEJINYMH

TpeyroabHUKH

[TapamienbHbIE IpsSIMBIE, CyMMa yTJI0B
TPEyroJbHUKA

Oxpy’KHOCTb U KpyT. [ 'eomeTpuueckue
MIOCTPOCHHUS

[ToBTOpEeHME, 0000IIEHNE 3HAHUT

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

14

22

14

14

68

KoHTpoJbHbIe
padoThl

IIpakTHYeckue
padoThl

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e

bu6mmoreka [{OK
https://m.edsoo.ru/7f415e2e

bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2¢e

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f415e2e

8 KVIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

YeTbIpEXyroabHUKN

Teopema dasneca u Teopema o
MIPOMOPLUOHANIBHBIX OTPE3KaX, MOJ00HBIE
TPEYTOJIbHUKU

ITnomans. Haxosxxmenne miommaaeit

TPEYroJbHUKOB U MHOTOYTOJIbHBIX (QUTYP.

[Tnomanu mogoOHBIX huryp

Teopema IIudaropa u Hauana
TPUTOHOMETPHUHU

VY1l B OKpYKHOCTH. BriicanHble U
OINMCAHHBIE YETBIPEXYTOJIbHUKH.
Kacarenbnsle k okpyxHOCTH. Kacanue
OKPYXHOCTEU

[ToBTOpeHme, 006001IeHNE 3HAHUI

KoanuyecTBO 4acoB

Bcero

12

15

14

10

13

68

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

JIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [{OK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f417e18

9 KJIACC

Ne i/

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMel

Tpuronomerpus. Teopembl KOCUHYCOB U
CHUHYCOB. Pelienne TpeyrojibHIKOB

[IpeoOpaszoBanue momodus. Merpudeckue
COOTHOIIICHHSI B OKPYKHOCTH

Bexkrops!

JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH

IIpaBuibHBIE MHOTOYTOJIBHUKH. JlJIMHA
OKPY’KHOCTH U IUIOLIA/1b KpyTa.
Brruncnenune mioniaaei

JIBH>KEeHUS TUTIOCKOCTH

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KoanuyecTBO 4acoB

Bcero

16

10

12

68

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6nmmoreka [JOK
https://m.edsoo.ru/7f41al2c



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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