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HOACHUTEJBHASA 3AIIMCKA

'eomerpust Kak OJMH M3 OCHOBHBIX Pa3/eNioB HIKOJbHOM MaTEMaTHKH,
MMEIOLIUN CBOEH 1IeNIbI0 00ECHeUnTh U3yUEHUE CBOWCTB U pa3MepoB QUryp, ux
OTHOIIEHWM W B3aUMHOE pAacCHOJIOKEHUE, ONUPAETCI HAa  JOTUYECKYIO,
J0Ka3aTeJIbHYIO JUHUI0. L[eHHOCTh M3y4eHHs] TEOMETPUU HAa YPOBHE OCHOBHOIO
00111eT0 00pa30BaHus 3aKI0YAETCS B TOM, YTO OOYYarOLIHUNACSA YUUTCS TP OBOAUTH
JI0Ka3aTeJbHbIE PACCYKJIEHUS, CTP OUTh JIOTUYECKHE YMO3AKIFOUEHHMSI, TOKA3bIBATH
UCTUHHBIE YTBEPXKIECHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH
pacCykJIe€HUusT «OT TNPOTUBHOIO», OTJIMYATh CBOMICTBA OT IPHU3HAKOB,
dopMympoBaTh 0OpaTHBIE Y TBEPKACHUS.

BTopo#i 1nenbro u3yudeHuss TE€OMETPHUM SIBISIETCSl MCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MPU PEUICHUH KaK MaTEMaTUYECKUX, TAaK U MPaKTHYECKHUX 3ajad,
BCTpEUAIOUIUXCS B peaidbHOW >Ku3HU. OOydYarolmuics JOJDKEH Hay4YUThCs
OTIpeIeTIUTh T€OMETPHUUECKYI0 (DUTYpY, OMHUCATH CIIOBAMH JaHHBIA YEPTEXK WIIH
PHUCYHOK, HAMTH II0IAIb 3€MEIBHOTO YYacTKa, PACCUUTATh HEOOXOJUMY IO JITUHY
OTITOBOJIOKOHHOTO Ka0ens Wianu TpeOdyeMble pa3Mephl rapaxa il aBTOMOOWIISL
DTOMY COOTBETCTBYET BTOpPasi, BHIYMCIUTENbHAS JIMHUSI B M3YyYEHUHU TE€OMETP H.
[Ipu pemennn 3a7ay NpakTUYECKOTO XapaKTepa 00yJaroluiicss y9UTCs CTPOUThH
MaTEMAaTUYECKUE MOJIEIU pealbHBbIX KU3HEHHBIX CHUTyallMid, P OBOIUTH
BBIYHUCIICHUS U OLIEHUBATD a/ICKBATHOCTh IIOJIYUYEHHOT O P €3yJIbTarTa.

Kpaiine Ba)kHO MOMUEPKUBATH CBSI3U T€OMETPUU C JAPYTUMHU YUEOHBIMU
p eAMEeTaM1, MOTHUBUP OBaTh UCIIOJIB30BaTh O €EIEHUSI T€OMETP UUECKUX (Uryp
U TOHSTUH, TEMOHCTPHUPOBATH MPUMEHEHUE MOJTYyUYEHHBIX YMEHUN B (U3UKE U
TEXHUKE. OTH CBs3M Haubojiee SpKO BUAHBL B Temax «BekTopbh»,
«Tpuronomerpuueckue cooTHoweHUs», «Merong koopauHat» u «Teopema
[Tudaropa».

VYueOnbiii kypc «I'eomeTpusi» BKIIOYAET CIEAYIOLINE OCHOBHBIE Pa3/elibl
comepxanusi: «l'eomerpuyeckue ¢GuUrypbl M HUX CBOMCTBa», «M3mMepenue
F€OMETPUYECKUX BEUYUH», «JleKapTOBbl KOOpPJMHATBl HA  IJIOCKOCTH»,
«BekTop by, «/IBrKeHus m1ockocT», «I IpeodpazoBanus no100us.

Ha u3yuenue yue6Horo Kypca «I'eomerpus» orBoautcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeZeN10), B 8 kiacce — 68 yacoB (2 yaca B HeZIeNn10), B 9 Kitacce
— 68 yacoB (2 yaca B HEJETIO).



COJAEP)KXAHME OB YUEHUA
7 KJIACC

Hauvanbabie nondaTusa reomerpun. Touka, npsamas, OTp €30K, Ty4d. YroJi. Busl
yriioB. BepTukanbHble WM CMexHbIE YyIibl. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apaiienbHOCTh U IEp MEHUKY JIIPHOCTB I SIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOICTBA 0CEBOM cuMMeTp uu. [Iprmepsi
CUMMETP MU B OKP YKAIOILIEM MUP €.

OCHOBHBIE TIOCTPOEHHUS C MOMOUIBIO IUPKYJS U JIMHENKU. TpeyrojbHUK.
BricoTta, MeuaHa, OuccekTprca, uX CBOICTBA.

PaBHOOeApeHHBII W paBHOCTOPOHHMM TpeyrojbHukd. HepaseHcTBO
TP €yTOJIbHUKA.

CBolicTBA W MNpHU3HAKK pPaBHOOEAPEHHOTO TpeyroybHUKa. [Ipu3zHaku
PaBEHCTBA TP €y OJIbHUKOB.

CBolicTBa U NP U3HAKU NMapaJUIeNbHBIX NpsAMbIX. CyMMa yIii0B TPEyTrOJIbHUKA.
Brenrnue yrisl Tp €yroiabHUKA.

[IpsAmoyronbHbli  TpeyroapHUK. CBOWCTBO MEAWAHBI NP AMOYTOJBHOIO
TP €yTOJIbHUKA, P OBEAEHHOU K THIIOTEHY 3€. [ [pu3Haku p aBeHCTBa IPSAMOYT OJIBHBIX
TP €yTOJILHUKOB. [IpsIMOYTONIBHBIN TP €yTOIBHUK C yIi1oM B 30°.

HepaBencrBa B reomeTpun: HEPaBEHCTBO TPEYTrOJbHHUKA, HEPABEHCTBO O
JUTUHE JIOMaHOH, TeopemMa 0 OOJbIIeM yTiie U OOJIBIICH CTOP OHE TP EyTOJIbHHKA.
IlepieHAuKyJIsIp U HAKIIOHHAS.

['eomerpuyeckoe MecTo TO4YEK. buccekrpuca yria ©W  CcepeIUHHbIA
Iep NEHAUKYJIAP K OTP €3Ky KaK T€OMETP NYECKUE MECTa TOYEK.

OKkpyXHOCTh WU Kpyr, XOopJa M JAuUamMeTp, HUX CBoMcTBa. B3aumHoe
pAacIo0KEHUE OKP yKHOCTH U IpsAMou. KacaTtenbHas 1 cekymast K OKp y>KHOCTH.
OKpy’>XHOCTb, BIMCaHHAasT B YyroJ. BrucanHas W omnMcaHHas OKpY>KHOCTU

Tp €y 0JIbHHKA.
8 KUIACC

Yerbip ExyroneHuku. [lapamienorpamm, ero npu3Haku U cBoucrsa. YacTHsie
cllyyau napajuienorpaMmmoB (MpsIMOYTOJILHUK, pOMO, KBaapaT), UX MPHU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuus, €€ CBOWCTBA M MpHU3HAKW.
[IpsimoyrosbHas Tp anenus.

Meron ynBoenus menuansl. LlenTpanbsHas cummerpusi. Teopema Daneca u
TEOp eMa O MP OMOPIIMOHATBHBIX OTPE3KaX.

CpenHue nTMHUY TP €yTroJbHUKA U Tp aneuu. LIeHTp Macc Tp eyroJibHUKa.

[TonoGue TpeyroapHukoB, Kodhduument mnomgodus. Ilpusnaku momoOus
Tp €yTroJibHUKOB. [I[priMeHeHne mo100us p U p EHISHUH P aKTHUECKUX 3a]1ad.



CaoiictBa muomajei reomerpudeckux ¢uryp. @opmyiisl i MI0IIAAU
Tp €yTroJIbHHKA, TapajienorpaMma, pomoOa u Tpameuud. OTHOIICHUE TUTOMIAICH
OJO0OHBIX (DUTYD.

Brraucnenue miomanen Tp €yroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIE€TYATOM
Oymare.

Teopema Iludaropa. [Ipumenenne teopemsbl I[ludaropa mpu pemeHnn
P aKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TAHF€HC OCTPOrO yrja MOpsMOYTrOJIBHOTO TP EYTOJIbHHUKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIAECTBO. TpuUroHoMeTrpudeckue (yHKIUU
yrinoBB 30,45 u 60°.

BriucaHHbI€ ¥ LIGHTp aJIbHBIE YTJIbI, YTOJ MEXIY KacaTeIbHOW U XOP10i. YIJIbI
MEXIy XOpJamMu U CEeKyIIHMMH. BIiMcaHHBIE M ONHUCAHHBIE YETHIP EXYTOJIBHUKU.
B3aumHoe pacnosioxkenue aByX OokpyskHocTei. Kacanue okpyskHocren. O01ue

KacaTelIbHbIE K IBYM OKpP YKHOCTSIM.
9 KVIACC

Cunyc, xocuHyc, TaHreic yrioB ot 0O go 180° OcHoBHOe
TP UTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIIBI P UBEICHHUS.

Pemenue tpeyronsaukoB. Teopema KOCHHY COB M TEOP €Ma CUHY COB. Perenue
P AaKTUYECKHX 3a/1a4 C UCIIOJIb30BAHUEM TEOP EMbI KOCHHYCOB U TEOP EMbI CHHY COB.

IIpeoOpazoBanue mogo6us. [To100me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NpPOU3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O IIPOMU3BEIACHUN
OTp €3KOB CEKYIMX, TEOP EMA O KBAJIp aTe€ KacaTeJIbHOM.

Bektop, gnumHa  (MOJyJb) BEKTOpa, COHANpAaBIICHHbIE  BEKTOPBI,
TP OTUBOIIOJIOKHO HATIPABJIEHHBIE BEKTOP bl, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpaldd HaJ BEKTOpaMu. Pa3iioxkeHne BeKTOpa 1O JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopmHarel BekTopa. CkalsipHOE NpOU3BEICHUE
BEKTOP OB, [P UMEHEHHUE JJ151 HAX 0K ACHUS JUTMH U yTIIOB.

Jlexkap TOBBI KOOPIMHATHI HA IJIOCKOCTH. Y PaBHEHMS IIP SIMOM U OKP Y>KHOCTU B
KOOp AMHATaX, NIEp €CEUEHUE OKPYKHOCTEU U MpSAMBIX. MeTox KOOpAMHAT U €ro
1P UMEHEHHUE.

IIp aBunbHBIE MHOTOYTONIBHUKH. [[1HA OKpyx)HOCTH. [ pasycHas u p anuaHHas
Mepa yria, BBIYMCIEHUE JUIMH Oyr OKpykHocTed. [lmomans kpyra, cekropa,
CETMEHTA.

JIBMOKEHUS! TUIOCKOCTH M BHYTpEHHHE CUMMETpUU (Guryp (3JeMeHTapHble
npeacrapienus ). [lapannensHslil nep eHoc. [ToBopoT.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS NPOrpaMMbl y4eOHOTO Kypca
«['eomeTpus» XapaKTepHU3YyOTCS:

1) naTproTH4YecKoe BOCIUTAHME:

MPOSBICHUEM HHTEpECa K MNPOLUIOMY MW HACTOSIIEMY P OCCHMCKOU
MaTeMAaTUKH, I[EHHOCTHBIM OTHOLIEHMEM K JIOCTHXKEHUSM P OCCHUKCKUX
MAaTEMAaTHUKOB U POCCHUMCKON MAaTEMaTUYECKOW IIKOJIbI, K HCIOJb30BAHUIO 3TUX
JTOCTHKEHUH B JIp yTMX HAyKax U P UKJIaJHBIX cPepax;

2) rpaskaaHCKoe H 1YXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:

FOTOBHOCTBIO K BBITIOJIHEHUIO 0053aHHOCTEN Ipa)KAaHUHA U P €aTU3al|H €ro
npaB, MPEACTABICHUEM O MaTEMaTUYECKMX OCHOBaX (YyHKUMOHUP OBAHUS
pPa3JIMYHBIX CTPYKTYp, SIBICHUH, MPOUEAYpP I'PakIaHCKOT0 00111ecTBa (HAIp UMeEp,
BbIOOP b, OIIPOCHI ), TOTOBHOCTHIO K O0CY X ACHHUIO STUYECKHUX TP 00JIEM, CBSI3aHHBIX
C MNPAKTUYECKUM NPHUMEHEHHEM JOCTHXKCHMM HAyKH, OCO3HAHHMEM BaXXHOCTU
MOP aJIbHO-3TUYECKUX TP UHIIUIIOB B A€ TENBHOCTH yYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTMBHOE Yy4YacTH€ B pELICHUU NPAaKTUYECKUX 3a7ad
MAaTeMATUYECKOM HAIPaBICHHOCTH, OCO3HAHMEM BAXKHOCTM MAaTEMATHYECKOIO
00pa3oBaHus HA TPOTSHKEHUH BCEW JKU3HU I YCIENTHOW Tp opeccnoHaTbHON
JESTEIFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTP O€HUEM UHIUBH 1Y AJIbHOM TP a€KTOPUU 00 A30BaHUS U JKU3HEHHBIX TJTAHOB C
y4ETOM JIMYHBIX UHTEP €COB U 0OIIIECTBEHHBIX MOTP €OHOCTEI;

4) 3cTeTHYECKOE BOCITUTAHME:

CIOCOOHOCTBIO K OSMOLMOHAJIBHOMY M  O3CTETUYECKOMY BOCIP UATHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajlau, PEUICHUH, PacCy>KIEeHUN, YMEHUIO BUIECTH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B HCKY CCTBE;

5) IeHHOCTH HAYYHOT O MO3HAHUSA:

OpPHUEHTAIMEN B JEATEIBHOCTM HA COBPEMEHHYK) CHCTEMY HAay4YHBIX
MpeCTaBICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, TP UP OJIbI U
oO11ecTBa, NMOHUMAaHUEM MAaTEMaTHUYECKOM HAyKH KaK cQepbl YelOBEUeCKOu
NEATEIbHOCTH, TANOB €€ pa3BUTUS U 3HAYMMOCTH JJIs Pa3BUTHUS LUBWIN3ALMH,
OBJIAJICHUEM SI3BIKOM MATEMATUKU U MATEMAaTHYECKOM KyJbTYPOU KaK CpEACTBOM
NO3HAHHUS MHpA, OBJAJCHUEM IIPOCTEUIIMMH HAaBBIKAMHU HCCIIEI0BATEIbCKON
NEATENbHOCTH;

6) ¢pusuueckoe BocnuTaHue, GOpMHUPOBAHME KYJIBTYPHI 310POBbS H
3MOLMOHAJIBHOIO 0J1ar OO YU S:



FOTOBHOCTBKO NPHUMEHATh MATEMAaTUYECKUE 3HAHUS B HHTEpECax CBOETO
30pOBbS, BEOEHHsS  3J0pOBOro oOpaza JKM3HM (30POBOE  IHUTAHHUE,
cOaTaHCUPOBAHHBIA PEXKUM 3aHATHH W OTABIXa, peryisipHas Qusndeckas
aKTUBHOCTB ), CPOP MUPOBAHHOCTHIO HABBIKA PeIeKCUH, TIP U3HAHUEM CBOETO MpaBa
Ha OIHMOKY ¥ TAKOTO 7K€ TP aBa JIp yroro 4eI0BeKa,;

7) 3K0JI0TN4YecKOe BOCIIMTAHME:

OpHEHTAMEN Ha TP UMEHEHUE MATEMATUY €CKUX 3HAHUM JIJIS P CLLICHHMS 3a]1a4 B
00J1aCTH COXPaHHOCTU OKP Y>KAIOIIEH Cp e/1bl, TUITAHUPOBAHUS MTOCTYTKOB U OLIEHKU
UX BO3MOKHBIX MTOCJIEICTBUMN ISl OKPY KAIOIIEH Cp €/1bl, 0CO3HAHUEM T'J100aTbHOTO
XapakTepa dKOJIOTUUECKUX NP 00JIEM U Ty TeH UX P CLICHUS;

8) ajanTanus K M3MEHSIOUUMCS YCJIOBUSM CONUAJIBHONW U NPHUPOTHOI
cpeabl:

FOTOBHOCTBIO K JIEHWCTBHUSM B YCIOBHSX HEOIPEAECIEHHOCTH, MOBBILIECHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€P €3 NP AKTUUECKY IO AEATENIbHOCTb, B TOM YHCJIE
YMEHHUE YUUTHCS y APYTHUX JIOJEH, NpUoOpeTaTh B COBMECTHON NIE€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OMbITA P YTHUX;

HEOOXOIMMOCTbI0O B (OPMHpPOBAHMU HOBBIX 3HAHUN, B TOM YHUCIE
(op MyIMpPOBATH UIEU, HOHSITHSI, THIIOTE3bI 00 OOBEKTAX U SIBIICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEW, IJIaHUPOBATh CBOE P a3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallUl0, BOCIPMHUMATH
CTPECCOBYIO CUTYaIlMI0 KaK BBI3OB, TPEOYIOIIUNA KOHTpMEP, KOPPEKTUPOBATH
Ip UHUMaeMble PEeIIeHUus] W AeHCTBHsI, (HOPMYJIUPOBATH U OICHUBATH PUCKU U
MOCIIEICTBUSA, (POP MUPOBATH OTIBIT.

METANPEJIMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE yUeOHbIE 1eiiCTBUSA

ba3oBbie 1ornueckue AelCTBUA:

e BBUIBJIATh U XapaKTEPU30BATH CYI[ECTBEHHBIE NP U3HAKUA MATEMATUYECKHUX
00BEKTOB, MOHATHI, OTHOIICHHM MEXAY MOHATHSAMHU, (OPMYIUPOBATH
OINpENENICHUA TOHSATUH, YCTaHABIMBATH CYILIECTBCHHBIM  IPHU3HAK
KJTacCU(UKAIMU, OCHOBAaHHS i1 OOOOIICHHWS W CpaBHCHHS, KPHUTCPHH
TP OBOIMMOI'0 aHAJTN3A;

e BOCHpHHHMATh, GOPMYIMPOBATH MW  MPeEOOPa3OBBIBATH  CYKICHHS:
YTBEpAUTEIbHBIE M OTPHIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W OOIIHE,
YCIIOBHBIE;

e BBIABIATL  MaTEMaTHYECKHUE 3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBOpeursi B (akrax, MaHHBIX, HAONIOAEHUSX M YTBEPIKICHWSIX,
TIp €A4/1araTh Kp UTEPUH 151 BBISIBJICHUSI 3aKOHOMEPHOCTEU U TP OTUBOP CUHIA;



JienaTh BBIBOJBI C HCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKIFOUEHUH, yMO3AKIIIOUEHUH 10 aHAJTIOTUH;

pa30upars J0Ka3aTeIbCTBA MATEMATUYECKUX yYTBEP KACHUH (TIPsIMbIE U OT
P OTUBHOTO), IPOBOJUTH CAMOCTOSITEIbHO HECIOHbBIE J0Ka3aTelbCTBa
MaTeMaTHYeCKuX (PakToB, BBICTpAuMBATh AapryMEHTAlUI0, P UBOIUTH
P UMEP bl M1 KOHTP IPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ACHNUS;
BBIOMpATh croco® perneHus yueOHOW 3amadyu (CpaBHHUBATh HECKOJBKO
BapUAHTOB peEIICHUsA, BBHIOMpaTh HauWboee MOAXOIAIMN C Y4ETOM
CaMOCTOSITENTbHO BBIJI€JIEHHBIX KP UTEPHUEB).

Bba3oBble ucciienoBarebcKue 1eCTBUSA:

UCMOJIb30BaTh BOMPOCHl KaK HCCIIEIOBATEILCKUN MHCTPYMEHT MO3HAHUS,
bopMyIUpOBaTH BOMPOCHL, (PUKCUPYIOLIUE MPOTHUBOPEUHUE, IpOoOIeMy,
CaMOCTOSITENIbHO YyCTaHaBIMBaTh HCKOMOE U JaHHOE, (opMupoBaTh
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO IIO3UIINIO, MHEHUE;

IPOBOJUTh IO CaMOCTOATEIbHO COCTaBJIIEHHOMY IUJIaHY HECIOXKHBbIN
JKCIEP UMEHT, HEOOJIBIIIOE NCCIEA0BAHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTeMaTUYECKOT0 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;
CaMOCTOSITENIBHO (pOpMyJIMPOBaTh OOOOIIEHUS U BBIBOJBI 110 P E3YJIbTaTaM
P OBENEHHOTO HAOIIOAEHUS, UCCIEIOBAaHUS, OLIEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX P €3yJIbTATOB, BEIBOAOB M 0000 IICHHUIA;

[P OTHO3MPOBAaTh BO3MOYKHOE pPa3BUTHE MpOIECCA, a TAKKE BbIJIBUrATh
P €AIIOJI0KEHUS O €TO PA3BUTHH B HOBBIX YCIIOBHSIX.

PaGoTa c ungopmanueii:

BBISIBJIATh HEJOCTATOYHOCTh M HU30OBITOYHOCTh HMH(POpMALUM, IAaHHBIX,
HEOOXOAUMBIX JIJ15 P €LICHHS 3a1a4H;

BbIOMpAaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HMHTEPIIPETUPOBATH
uHGOP MAIUIO P a3TUYHBIX BUAOB U (POPM IIp €/ICTABICHNUS;

BbIOMpaTh GopMy TpeAcTaBiIeHUS HWHGOPMAIMU U WUIIIOCTP UPOBATH
peliaemMbpie 3aJaud CXeMaMH, JuarpaMMaMH, WHOW Trpadukod U uX
KOMOUWHAIUSIMHU,

OIICHUBAaTh HAAEKHOCTh MH(POpMALMU MO KPUTEPHUSM, MNP EAI0KEHHBIM
y4uTeNeM Win chop MyTUPOBAHHBIM CAMOCTOSI TENILHO.

KomMmMmyHuKaTHBHBIC YHUBEP CAJIbHbIE y4eOHbIe 1eHCTBUA:

BOCIIP MHUMATh U ()OP MYJIUPOBATH CY>KJEHUSI B COOTBETCTBUU C YCIOBUAMU
U LEJISIMU OOLIEHus, ICHO, TOUHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3P EHUs
B YCTHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHMS I10 XOIY P eELICHUA
3aJ1a4l, KOMMEHTUPOBATH I10JIy YEHHBIN P €3YJIbTAT;

B X0J1€ 00CYyX1€HHMsI 3a]1aBaTh BOMPOCHI 10 CYLIECTBY 00CYKIaEMOU TEMBI,
np 00JIeMBl, p €IaEMOM 3aja4, BBICKa3bIBATh UJI€U, HALICTICHHBIC HA TTOUCK
pelIeHUs, COTIOCTaBIIATH CBOU CYKIECHU C CYKIACHUAMU P yTUX YYACTHUKOB



nuanaora, OOHapyXXUBaTh pas3juyle U CXOJCTBO MO3UIHUM, B KOPPEKTHOU
dbopme hopMyTHUpOBATH P aA3HOTIIACHS, CBOU BO3P AXKCHHSI;

e TIPEICTaBISITH PE3YJIbTATHI P CIICHUS 3a]a41, YKCIIEp UMEHTA, UCCII0BaHM,
P 0€KTa, CAMOCTOSTEIHHO BBIOUpATh (hOpMaT BRICTYTUICHHSI C YUETOM 33124
TP €3E€HTAIMN U 0COOCHHOCTEN ay IUTOPHH;

e TIOHUMATh U HUCIIOJIB30BATH MP EUMYIIECTBA KOMAHIHON U MHUBHY JIbHOM
paboThI TP | p eIIEHUH yYEOHBIX MATEMATHY €CKUX 3134,

e TPUHUMATH IIEJIb COBMECTHOU NEATEIIbHOCTH, IUIAHUP OBATh OP TaHU3ALHIO
COBMECTHOW paboThl, pachnpenensiTh BUABI pPabOT, JOTrOBapUBATHCA,
00CyXIaTh IPOIIECC U PE3YyJIbTAT pa0OThI, 0000IIaTh MHEHHUST HECKOJbKUX
JIIOJICH;

e yYacTBOBaTh B TIpynmnoBeiXx ¢opmax paborel (oOcyxaeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMBI U JIP YTUE), BHITIOJTHITH CBOIO YaCTh PabOThI
U KOOpPJWHHPOBATH CBOW JIEHCTBHS C JAPYTUMH YJIEHAMU KOMAaHJBI,
OIICHUBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEP UM,
copMyJIMpPOBaHHBIM yYaCTHUKAMU B3aUMOICHCTBUSI.

PeryisiTuBHbIE yHUBEpPCAJIbHbIE y4eOHbIe 1elCTBUA

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJIATH IJIaH, aJrOPUTM PELICHUS 3a7auu (WU €ro
4acTh), BBIOMpPATh CIIOCOO peEIICHUS C YUYETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apTyMEHTHPOBaTh M KOPPEKTHPOBATH
Bap MAHTHI P CIICHHUH ¢ YIETOM HOBOY HH(GOP MAIIHH.

CaMOKOHTPOJIb, SMOUMOH AT bHbII HHTEJJIEKT:

e BIIJICTh CIOCOOAMM CAMOTIPOBEPKH, CAMOKOHTPOJIS TIP OIIECca U P €3yJIbTaTa
p ELIEeHNs] MATEMATUYECKOW 3a1a4K;

e TMPEABUJIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIP U P ELLIEHUH 3aJa4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB,
HaWJIEHHBIX OLIUOOK, BHISABIECHHBIX TP YHOCTEH;

e OILICHUBATh COOTBETCTBHUE PE3YJIbTATA JAECSITEILHOCTHU OCTABIECHHOM LENH U
YCIOBUSAM, OOBSICHATh NMPUYUHBI JOCTHKEHUS WU HEOCTHXKCHHUS IEIH,
HAXOJUTh OIIMOKY, 1aBaTh OLICHKY [P HOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenus B 7 KJjacce OOydYaroIIMiiCAd MOJYYUT CIEAYIOLIHE
P €IMETHBIE P €3yIbTATHL:

Pacno3HaBaTh Hu3yud€HHbIE TE€OMETpHUYECKHE (UIYpBI, OMNMpENeHsiTh HX
B3aUMHOE paclojoKeHHe, M300paxarb reoMeTpUYecKue (Urypbl, BBIIOJIHATH



YEpTEKU MO YCIOBHIO 3a/1a4M. MI3MepsTh TMHEWHBIE U YTII0BBIE BETUYHHBIL. PemaTs
3a/1ayy Ha BBIYUCIIEHUE IJIMH OTP €3KOB ¥ BEJTUYHH YTJIOB.

Henath rpyOyr0 OIICHKY JMHEWHBIX M YTJOBBIX BEIUYUH MPEIMETOB B
pEaNTbHON KU3HHU, Pa3MEPOB MPUPOIHBIX 00BEKTOB. Pazmuuarhk pasmMepbl 3THX
00BEKTOB MO TIOP SIAKY BETUIHHBI.

CTp oUTh Uep TEXH K TEOMETP NUECKUM 3a/1aUaM.

[Tonp30BaTbCs MNpU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BaTh
P U3HAKH 1 CBOMCTBA PaBHOOEIPEHHBIX TP €YyTOJIbHUKOB P U P CLICHUH 3a/1a.

[IpoBOAUTE JIOTMUYECKHUE PACCYKIEHUS C HUCIIOJIb30BAHUEM I€OMETP MY ECKUX
TEOP EM.

[Tonp30oBaTbCs NMpU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TP EYTOJBHUKOB,
CBOMCTBOM MEWAHBI, [P OBEAEHHOMN K TUIIOTEHY 3€ P SIMOYTOJIbHOT O TPEYT OJIbHHUKA,
B P CLLIEHUU TEOMETP NYECKUX 3aaU.

Ornpenensats nap aJu1eIbHOCTD P SIMBIX C IOMOILBIO YTJIOB, KOTOPbIE 00pa3yer
¢ HUMU cekymas. OnpenensaTs nap auieIbHOCTh P IMBIX C TOMOIIBIO PaBEHCTBA
PaCCTOSIHAN OT TOYEK OJTHOM ITP AMOM J10 TOYEK AP YT OU TP IMOM.

PemiaTte 3a1a4uu Ha KiIeTyaTOM OyMmare.

[1p oBOAUTE BEIYMCIEHUS U HAXOJIUTh YUCIIOBbIEC M Oy KBEHHBIE 3HAUEHUS YTJIOB
B I'€OMETPHUUYECKUX 3aJlauyax ¢ MCIIOJIb30BAHUEM CYMMBI YIJIOB TP E€YTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX MPU MEPECECUCHUH JBYX
nap aJUIeNIbHBIX NP IMBIX CEKYILIEH. PemaTe np akTU4ecKre 3a/1a4v Ha HAX 0KJICHUE
YIJIOB.

Brnanerp moHsATHEM TIE€OMETPUYECKOTO MECTA TOYEK. YMETh OIp EIENATh
OUCCEKTpHCY yTJIa U Cep €AMHHBIN Mep NEHAUKY ISP K OTP €3KY KaK FT€OMETP HUECKHUE
MECTa TOYEK.

DopMyJIMpOBATH ONP EEIIEHUS OKPYKHOCTH M KpyTa, XOpAbl U JHAMETpa
OKP YKHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMH. ¥ METh NP UMEHSITh 3TU CBOMCTBA NIPU
pelIeHnH! 3a1a4.

Brnanerp noHsATHEM ONMCAHHOM OKOJIO TPEYTOJBHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ ueHtp. llonp3oBarbes pakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTOJIbHUAKA IEPECEKAIOTC B OJHOM TOYKE, MU O TOM, YTO CEpEIUHHBIE
Iep NEHAMKYJISPBI K CTOP OHAM TP €T OJIBHUKA I1E€P ECEKAIOTCSA B OJTHOU TOUKE.

Brnanere noHATHEM KacaTenbHOU K OKP Y KHOCTH, II0JIb30BATHCSA TEOP EMOM O
Iep EHAUKY JIAPHOCTH KacaTeIbHOW U paJIny ca, P OBEAEHHOTO K TOYKE KACAHMUS.

[Tonb30BaTbCS P OCTEUILIMMU T'€OMETP MUECKUMU HEP ABEHCTBAMMU, [IOHUMATh
UX TP AKTUYECKUU CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETP UUECKHUE ITOCTP OEHUS ¢ IOMOIIBIO LIMP KYJIS U
JTIUHENKH.

K xoHiy oOydenHuss B 8 kiacce oOydyaroniuics MOJYYUT CIEAYIOIIME
IIp €AMETHBIE P €3YJIBTATHIL:



Pacnio3HaBaTh OCHOBHBIE€ BHJbl YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
M0JIb30BaThCSl UX CBOMCTBAMU TP U P EIEHUU T€OMETP MY €CKHX 3a/1a4.

[IpuMeHsITh CBOMCTBA TOYKH IEPECEUCHHS] MEAUAH TPEYToJibHUKA (LIEHTpa
Macc) B p CLLICHUH 3a]1a4.

Bnaners noHsTHEM Cp €IHEN TUHUHU TPEYTOJIbHUKA U TP AELIUH, PUMEHSTH UX
CBOMCTBA MPHU P CUICHUU T€OMETP nueCKuX 3aaad. [lomp3oBarecs Teop emon Paeca
U TEOPEMON O MPOMOPLUUOHAIBHBIX OTpe3KaxX, MPUMEHSATh MX JIsI P elICHHs
P aKTUYECKUX 3a/1a4.

[IpuMeHsITh Ip U3HAKY 10100HS TP €YTOJLHUKOB B P CIIICHUH T€OMETP HUECKUX
3ajJ1a4.

[Tonws3oBathesi Teopemoit [ludaropa s pemeHus reoMEeTPpHUYECKUX U
npakTuyeckux 3aaay. CTpoUTh MaTEMaTHUECKY 0 MO/IEITb B ITP aKTHUECKUX 337a4ax,
CaMOCTOSITENIBHO JIeJaTh Yep TEX U HAXOIUTh COOTBETCTBY IOIIUE JIJIUHBI.

Bnagerr mnoHATHSIMU CHUHYcCa, KOCHHyCa M TaHI€HCa OCTpOTO yIa
P SIMOYT'OJIBHOTO TP €yToJbHUKA. [1071530BaTHCS ATUMU MOHSITUSIMHU JIJIST P CIICHUS
P AaKTUYECKUX 3a/1a4.

Boruucnsate (pa3anuHbIMU CIIOCOOAMM) IO b TP €YTOIBHUKA U MJIO0ILAAN
MHOTOYTOJIBHBIX (uryp (HOJIb3ysiCh, TJ€ HEOOXOAUMO, KaJIbKYJSTOPOM).
[Ip UMEHSITh IOy YEHHbIC YMEHUS B IP AKTUYECKUX 3a]1auax.

Bnanerp NMOHSATHUAMH BOMCAHHOTO WM ILIEHTPAJIBHOTO YTJIa, WCIOJIb30BaTh
TEOP EMbI O BIIMCAHHBIX yIJaX, yIriaX MEeXIY XOpJaMHU (CEKYIIUMU) U YTIIE MEXIY
KAaCaTeJIbHOU U XOP AOU P U p ELIEHUU TEOMETP MYECKUX 3a1a4.

Brnaners NoHSITHEM OMMCAHHOTO YETHIPEXYTrOJbHUKA, P UMEHATh CBOMCTBA
OTIMCAHHOTO YETHIP EXYTOJIbHUKA TP U p CHICHUH 3a/1a4.

[IpUMeHsTh TOJyYEHHbIEC 3HAHHUSI HAa MPAKTUKE — CTPOUTh MAaTEeMATUYECKUE
MOJIETH JJIS1 337124 P €ATbHOM JKMU3HU U TIP OBOJIUTHh COOTBETCTBY FOIIME BHIYUCIICHUS
C TpPUMEHEHHEM IMOM00usI W TPUTOHOMETpHH (TIONB3YSCh, T HE0OXOIHMO,
KaJIbKYJISITOPOM).

K xoHmy oOydenuss B 9 kiacce 0OyYaronuMiCsS MOJYYHUT CIEAYIOIINE
MIp €IMETHBIE P €3y IbTATHL:

3HaTh TPHUTOHOMETPHUYECKHE (PYHKIIMM OCTPBIX YIJIOB, HAXOAUTh C WX
NOMOIIBIO PaA3JIMWYHbIE JIEMEHTHI MPSIMOYTOJBHOTO TpPEyTroJIbHUKA («pEelIeHHe
P SIMOYTOJIBHBIX TP €y TOJIbHUKOBY). HaxoMTh (C MOMONIBIO KaJIbKYJIATOPA ) AJIMHBI
Y YTJIBI 1151 HeTaOJIMYHBIX 3HAUEHUH.

[Tonw3oBatbest hopMyTaMu TP UBEAEHUS U OCHOBHBIM TP UTOHOMETPUUECKUM
TOXJAECTBOM JUJISI HaXOXJICHUS COOTHOIICHUN MEXAY TpUTrOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOP EMbI CHHYCOB M KOCMHYCOB JIJISI HAXOXKIEHUS P 37 IUUHbIX
AJIEMEHTOB TPEYTOJIbHUKA («pEIIeHUuEe TPEYTOJBHUKOBY), MPUMEHITh UX TIPU
p EIIEHUU T€OMETP MYECKUX 3a]1a4.



Bnaners nonstusiMu npeoOpazoBaHust 101001sI, COOTBETCTBEHHBIX AJIEMEHTOB
nogo0HbIX ¢uryp. [lonbp3oBaThes CBOMCTBaAMU MOIO0US TP OU3BOJIBHBIX (HUTYD,
yMETh BBIUYMCIATH JJIUHBI M HAXOJUTHh YTIbl y MOA00HBIX ¢uryp. [Ipumensrs
CBOWCTBAa TOJOOWS B TPAaKTHYECKHX 3aJadyax. YMETh NPUBOJIHUTH IPHUMEPHI
MOI0OHBIX (DUTYP B OKP YIKAFOIIIEM MHP €.

[Tonb30BaThCs TEOP EMaMU O TIP OU3BEACHUN OTPE3KOB XOPJI, O I OM3BEIACHUH
OTP €3KOB CEKYIIINX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCsl BEKTOpaMH, MIOHUMATh MX TE€OMETPHUUYECKUA W (DU3UUECKUI
CMBICJI, TIPUMEHSTh WX B PCEIICHUH T€OMETPHUYECKUX W (PU3UYECKUX 3ajad.
[IpUMEHSTH CKaJIIPHOE TP OM3BEACHHUE BEKTOP OB VISl HAX0KJICHUS JUTUH U YTJIOB.

[Tonb30BaThCst METOI0M KOOPIUHAT HA TJIOCKOCTH, TP UMEHSITh €r0 B P EIICHUM
Te€OMETP MYECKHX U TP AKTHUECKUX 3a]1ad.

Bragers moHSATUSMU TP aBUJIBHOI'O MHOT'OYTOJIBHHKA, JUIMHBI OKP Y KHOCTH,
JUTUHBI TYTH OKPYKHOCTU M paJIuaHHON MEpBI yIJia, YMETh BBIYHCISATH TUIOMIAIb
Kpyra uero yacreil. [IpuMeHsTh moJTyYeHHbIe yMEHHS B TIP AKTHYECKUX 3a]1a4ax.

Haxonuth ocu (Wiau IEHTPBI) CUMMETpHUH (GUTYpP, MPUMEHSTH JIBIKEHUSI
TUIOCKOCTH B TP OCTEHIIIUX CITyYasix.

[IpUMeHsATh MMOTy4YeHHBbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTeMaTUUYECKUE
MOJENHU IS 33124 P €alIbHON KU3HU U IIP OBOAUTH COOTBETCTBYIOIINE BBIUHCIICHUS
C MPUMEHEHUEeM MOA00HS U TPUTrOHOMETPUUYECKUX (YHKIMHI (TMOJIB3YsCh, TIe
HE00X0AMMO, KaJIbKYJISITOPOM).



