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HOACHUTEJBHAS 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pa3JeioOB IIKOJBHOM MaTEMaTHKH,
UMEIOLINI CBOEH 1IeNbI0 00€CIeYUTh U3YYEHHE CBOMCTB M pa3MepoB Quryp, ux
OTHOLIEHMM M  B3aMMHOE PACHOJIOKEHHE, ONUPAeTCd Ha  JIOTUYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. [IEeHHOCTh M3ydeHus reOMETpUH Ha YpPOBHE OCHOBHOI'O
o01iero oOpa3oBaHus 3aKJIIOYAETCS B TOM, UTO OOYYarOUIUICs yUUTCS IPOBOAUTH
JOKAa3aTeJIbHBIE PACCYKICHHUs, CTPOUTD JIOTUYECKUE YMO3AKIFOUEHUS, JOKA3bIBATh
UCTUHHBIE YTBEPXKICHUS W CTPOUTH KOHTPIPUMEDPHI K JIOXKHBIM, IPOBOJIUTH
pacCcy X IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOMCTBA OT IPHU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPKICHUSI.

Bropon 1enpl0 u3y4eHUs TIE€OMETpUU SBIISETCA MCIOJb30BAaHUE €€ Kak
MHCTPYMEHTA IPU PEIICHUM KaK MAaTEMaTUYECKUX, TaK M IMPAKTUYECKHX 3azad,
BCTpEYAIOIMXCS B pealbHOM o ku3HU. OOydyaromuiicsa JOJDKEH Hay4HUThCS
ONPENEINTh T€OMETPUUECKYIO (PUTYpY, OMHCATh CIOBAaMU JAHHBIM 4YEpTEX WIH
PUCYHOK, HAaWTH IJIOIIAb 3€MEJIBHOIO y4acTKa, PACCUUTATh HEOOXOIUMYIO ITTUHY
ONITOBOJIOKOHHOTO Kalens win TpeOyemble pa3Mepbl rapaxa JJjsi aBTOMOOWIIAL.
OTOMy COOTBETCTBYET BTOPAsl, BBIYUCIMUTENIbHAS JINHUSA B U3yYEHHH I€OMETPHUHU.
[Ipu pemieHnn 3ajad MPaKTUYECKOrO XapakTepa OOy4YaroIIMICS YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJEIM PEANBbHBIX JKU3HEHHBIX CHUTyallud, NPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJI€KBAaTHOCTD MTOJIY4YEHHOT'O pE3yJIbTaTa.

KpaitHe BaxHO NOAUEPKUBATH CBSI3U TEOMETPUM C APYTUMHU Y4EOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOIb30BaTh OMPEIEICHHUS] TEOMETPUUECKUX UTYp
U TOHSATUH, NEMOHCTPUPOBATh NPUMEHEHUE MOJIYYEHHBIX YMEHUH B (QU3UKE U
TEXHUKE. OTH CBsi3M Hauboiee SApPKO BUIHBI B TeMax «BekTopb»,
«Tpuronomerpuueckue cootHomeHus», «Meron koopauHat» U «Teopema
[Tudaropay.

VYueOubiii kypc «l'comeTpusi» BKIIIOYAET CIASAYIONIME OCHOBHBIE Ppa3iciibl
conepxkanusi: «l'eomerpuueckre Qurypsl M UX cBoiicTBay, «l3MepeHue
FEOMETPUYECKUX  BEIWYUH», «JleKapTOBBI KOOPAWHATBI HAa  IIOCKOCTHY,
«Bektopby, «JIBuxkeHUs mI1ockocTn», «IIpeodpasoBanust mogo0us».

Ha usyuenue yuebHoro kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJient0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJeno), B 9 kinacce
— 68 yacoB (2 yaca B HEJEINIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Hauanbnbie nonsatus reometpun. Touka, psmasi, OTPE30K, Jiyd. Yroia. Buasl
yriaoB. BeprukanbHble W CMEXHbIE yIUbl. buccekrpuca yria. JlomaHas,
MHOT'OYTOJIbHUK. [lapaiiensHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX.

CumMmerpuunbie  ¢urypsl. OCHOBHBIE CBOICTBAa OCEBOW CHMMETPHH.
[IprMepbl CUMMETPHUH B OKPYXKAKOIIEM MUDPE.

OCHOBHBIE MOCTPOECHHSI C MOMOLIBIO LHUPKYJIS W JUHEHKH. TpeyrojbHUK.
BricoTta, mennana, GuccekTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBII M  PAaBHOCTOPOHHMUN  TpPeyrojdpHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYTOJILHUKOB.

CBolicTBa ¥ pU3HAKHU MApaJLIEIbHBIX NMPsAMbIX. CyMMa YIJIOB TPEYTOJIbHUKA.
Breninue yriel TpeyronbHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHMAHBI MPSAMOYTOJIBHOTO
TPEYroJbHUKA, IPOBEIEHHON K TUNIOTEHY3€. [Ipu3Haku paBeHCTBa IPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB. [IpsIMOYTOIBHBIN TPEYTOIbHUK € YoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM yriie U OOJbLIEH CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomerpuueckoe MecTO TOYEK. buccekTpuca yriia U CepeIVHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTh W Kpyr, XopAa M JUaMeTp, HUX CBoOWcTBa. B3aumMHoe
pPacmoJIO)KEHUE OKPY>KHOCTU M mpsiMor. KacarenbHast M cexymias K OKpY>KHOCTH.
OKpyXHOCTb, BIMCaHHAas B YroJ. BrnucaHHas © ONHCAHHAsA OKPYXHOCTH
TPEYrOJIbHUKA.

8 KJIACC

YerpipéxyronsHuku. [lapannenorpamm, ero npu3Haku u cBoucTsa. HactHeie
ClIydau TapajijieIorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpamemnmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA M MPHU3HAKHU.
[IpssmoyromnbHas Tpanenus.

Meron yaBoenuss meauansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpEMA O MPOMOPUUOHATIBHBIX OTPE3KaX.

CpenHue TUHUU TPEYroiabHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHUKa.

[Togobue TtpeyronpbHUKOB, KodpdunueHnt mnomodus. I[lpusHaku mogoOus
TPEeYroJbHUKOB. [IpuMeHenne mogo0us Mpyu pemeHny MPaKTUIECKUX 3a/1a4.



CpoiicTBa miomaael reomerpuueckux ¢uryp. DopMynsl i IUIOMIATU
TpPEeyrojibHMKa, MapajienorpaMMa, pomba u Tpanenuu. OTHOIIEHHE IUIOIIanen
OJ00HBIX (UTYP.

Beruucnenue miomanei TpeyrolbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaToM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
MPAKTUYECKHX 3a]1ad.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO YIJIa MPsIMOYTOJbHOIO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuyeckue (QyHKIUU
yrioB B 30, 45 u 60°.

BrircanHbie U IEHTpabHBIE YTIIbI, YTOJ MKy KacaTeIbHON U XOPA0H. YTIIbI
MEXIy XOpJaMH M CEeKyIIMMHU. BrucaHHble M ONMUCAaHHBIC YETHIPEXYTOIBHUKU.
B3aumHoe pacnonoxenue AByX okpyxkHocteil. Kacanue oxpyxnocreit. OOmiue
KacaTeJbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB ot 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOKIeCTBO. DOPMYIIbI IPUBEICHUS.

Pemenue TpeyroiasHukoB. TeopeMa KOCHHYCOB U TeOpeEMa CUHYCOB. Pelienne
MPaKTUYECKUX 33]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U T€OPEMbI CUHYCOB.

[IpeobpazoBanue nogodus. [logo0me COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa O NpPOU3BEACHUHM OTPE3KOB XOpPJ, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBAaAPATE KacaTEIbHOM.

Bekrtop, miumHa  (MOAyJdb)  BEKTOpa,  COHANPABJIEHHBIE  BEKTOPHI,
POTUBOMNOJIOKHO HAIPABJIEHHBIE BEKTOPHI, KOJJTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMM HAJ BEKTOpaMu. Pa3noxkeHne BeKTopa IO JBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalsipHOE MPOU3BEIECHUE
BEKTOPOB, MPUMEHEHUE /ISl HAXOKICHUS IJIUH U YTJIOB.

JlexkapToBbI KOOPAWHATHI HA INIOCKOCTH. Y PaBHEHUS IPSIMOU U OKPY’KHOCTH B
KOOpAMHATAaX, MEePEeCeUCHNe OKPYKHOCTEH U NpsMbIX. MeToa KOOpAMHAT U €ro
IpUMEHEHHE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. J[JTMHA OKPYKHOCTU. ' paycHas u pagraHHas
Mepa yriia, BBIUMUCICHHE JJIMH OYr OKpyxkHOocTeil. [lnomane kpyra, cekrtopa,
CErMeHTa.

JIBKeHUs TUIOCKOCTH M BHYTPEHHUE CUMMETpun (GuUryp (dIeMeHTapHBIC
npeactasienus). [Tapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIndyHOCTHBIE pe3yJbTaThl OCBOCHHUS MpOrpamMMbl Y4eOHOro Kypca
«I"eomeTpus» XapakTepU3yrOTCs:

1) naTpuoTHYECKOE BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY W  HACTOSALWIEMY POCCUHCKOU
MaT€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHHSIM  POCCHUUCKHX
MAaTEMAaTUKOB M POCCHUHCKONM MaTeMaTHYECKOM IIKOJIBI, K HMCIOJIb30BAHUIO ITHUX
JOCTHMKEHHUM B IPYrMX HayKaxX U MPUKIAAHBIX chepax;

2) rpakKAaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO O0S3aHHOCTEN IrpaKJaHUHA U peau3aluyu ero
MpaB, NPEICTABICHHUEM O MAaTEMAaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHUSA
Pa3INYHBIX CTPYKTYp, SBJIEHUH, MPOLELYP TPaKJAHCKOTO 00IlecTBa (Harpumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO STUUYECKUX MPOOJIEM, CBA3aHHbIX
C IPaKTUYECKUM NPUMEHEHUEM JOCTWKEHUH HAyKH, OCO3HAaHHEM Ba)XKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B J€ATEIBHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3adad
MaTEMaTUYECKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH KU3HU I YCHEIIHOW MpoQecCHOHATbHON
JESATEIbHOCTH U Pa3BUTUEM HEOOXOJUMMBIX YMEHHWI, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBHUAYAIbHON TPAaeKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHME:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY U  3CTETHYECKOMY BOCHPUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PELICHUH, PACCYXKIEHUH, YMEHHIO BHUACTbH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

OpUEHTalUMel B JE€ATEIbHOCTH Ha COBPEMEHHYI CHCTEMY Hay4HBIX
IPEeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOlecTBa, MOHMMAHMEM MATEMAaTHUYECKOW HAyKu Kak cdepbl YeloBeuecKou
NEeATEIbHOCTH, TANOB €€ pa3BUTUS W 3HAYMMOCTHU JJIA PA3BUTHUS LUBUJIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MAaTEMaTHYECKOW KyJIbTYPOH KakK CpelCTBOM
IIO3HAHWS MHpA, OBJIAJICHHEM IMPOCTEHIIMMH HAaBBIKAMU HCCIEN0BATEIBCKON
JeSITeNIbHOCTH;



6) ¢usmueckoe BocnuTaHHe, (OPMHPOBaHHE KYJLTYPHI 310POBbSI H
IMOIMOHAJBLHOTO 0JIaroNmoJIyYns:

TOTOBHOCTBIO TIPUMEHATh MaTeMAaTHYECKUE 3HAHWS B HHTEpecax CBOETO
3I0POBbS,  BEJACHUA  370pOBOro  oOpaza JKM3HU  (370pOBOE  IIMTaHME,
cOQTaHCHPOBAHHBIM PEXUM 3aHATHA W OT/ABIXa, peryasipHas (undeckas
aKTUBHOCTH ), C(POPMUPOBAHHOCTHIO HABBIKA pePIICKCUH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4ejioBeKa;

7) 3K0JI0OrHYecKoe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHUE MaTeMaTHICCKUX 3HAHUH JIJIs PEIICHUS 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKPY KaIoIIeH Cpepl, IJIaHUPOBAHUS IMOCTYIKOB M OLICHKH
MX BO3MOXKHBIX TIOCJICICTBUM JIJIsI OKPYKAOIIEH cpe/ibl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJOTHUECKUX MTPOOJIEM U MyTeH UX PEIICHUS;

8) amanTanmusi K H3MEHAIMMCS YCJIOBHSAM CONUATBHONW W NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCIOBUSIX HEOMNPENEIEHHOCTU, MOBBIIMICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH U€pe3 MPAKTUUYECKYIO JIEATeIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUTHCS Yy JPYTHX JIIOJICH, MpUOOpETaTh B COBMECTHOM JIEATEIIBHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3 OTBITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHMHM HOBBIX 3HAHUM, B TOM YHUCIE
dbopMyIUpOBATH UJEH, TIOHSTHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JEMUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyalldl0, BOCIPHHHUMATh
CTPECCOBYIO CHUTYaIIMI0O KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS U JeUCTBUS, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIE T1eCTBUS

ba3oBble 1ornyeckue aAeicTBu:

e BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHSAMHU, (POpMYyIHpPOBATH
OTpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIICCTBEHHBIM  IMPU3HAK
Kiaccu(uKanyy, OCHOBaHUA JJiI OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHbIE W OTpUIIATEIbHBIC, C€AWHUYHBIC, YACTHBIE W OOIIHE,
YCIIOBHBIE;



BBISIBIIITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U IIPOTUBOPEUHUS
B ¢aKTax, JTaHHBIX, HAOIIONCHUAX U YTBEPKICHUAX, MIPEAaraTh KpUTCPUU
JUTSL BBISIBIICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JIeNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTHUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

pa30upaTh OKa3aTebCTBA MAaTEMATHUECKUX YTBEPKICHUHN (MPSMBIE B OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSTEIBHO HECIOXKHBIE O0KA3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATH APTYMEHTAIUIO, MPHUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajgayu  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB peEUIECHUs, BBIOMpaTh HauOoJiee TMOAXOMAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBble ucciaenoBarejabCcKue 1eCTBUSA.

UCIIONIb30BaTh BOMPOCH KaK HCCIIEIOBATENLCKUM WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh BOMNPOCHl, (PUKCUPYIOLIUME IPOTUBOpEUUE, MpolIeMy,
CaMOCTOSITEJIbHO ~ YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OopMHpOBAThH
TUMOTE3Y, apTYMEHTHUPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH 1O CAaMOCTOATEIBHO COCTaBICHHOMY TUIAHY HECJIOXKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIE0BAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTHYECKOT0 00BbEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;
CaMOCTOATENHEHO (POpMYIUPOBATH 00OOIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
NPOBEAEHHOTO HAOMIOACHUS, HMCCIEIOBAHUS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TaKkKe BbIIBUIaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmei:

BBISIBJISITH  HEJIOCTATOYHOCTh M M3OBITOYHOCTH HWH(GOpPMAIMHU, aHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a]1a4H;

BBIOMpATh, aHATM3UPOBATH, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
UHGOPMAITHIO PA3TMYHBIX BUAOB U (HOPM MIPEICTABICHHUS,

BBIOWpaTh GoOpMy mTpeacTaBieHUs WHHOPMAMK W WIIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEeMaMH, JuMarpaMmamMu, HWHOM TrpaduKod H UX
KOMOWHAITUSMU,

OIICHMBATh HAAEKHOCTh HMH(POPMAIMU IO KPUTEPHUSM, TNPEII0KEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIC y4eOHbIe AeiiCTBUS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXKICHUA B COOTBETCTBUHN C YCIIOBUSAMU
H ncJsIMHu 06IHeHI/I$I, sSICHO, TOYHO, I'PAMOTHO BbIPA’KaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUs
3a/1a4yi, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

e B XOJ€ 00CYXJIE€HHUS 33JaBaTh BOMPOCHI MO CYHIECTBY 00CYKIa€MOM TEMBI,
npo0JieMbl, pelraeMoil 3a7auun, BhICKa3bIBaTh MJIEH, HAlleJIEHHbIE HA TTOMCK
pelieHus1, CONOCTABIATH CBOU CYKIACHUS C CYKACHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapy»uBaTh pa3iu4yve U CXOJICTBO MO3UIMN, B KOPPEKTHOU
dbopme GpopMyIUpOBaTH PA3HOTIIACHUS, CBOM BO3PAKECHHUS;

e MPEACTABIATH PE3YIbTAThl pELICHUS 334a4d, SKCIEPUMEHTA, HCCIIEIOBAHUSA,
MPOEKTa, CAMOCTOSITENIFHO BHIOUPATh (DOPMAT BBICTYIUICHHS C YUETOM 3a7a4
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUTOpHUH;

e TMOHHUMATh U MCHOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW U MHIUBHIYaJIbHON
paboThI MpU pEIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/1aY;

e TMPUHUMATH LIEJIb COBMECTHOM AESATENBHOCTH, MJAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboOThl, pacnpenensitb BHABI pabOT, J10roBapuBaThCH,
o0CyKIaTh MPOILECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIFO/ICH;

e Yy4YacTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCYy)IeHus, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMBbI U JPYTHE), BBIIOJIHATH CBOIO YaCTh pabOThI
U KOODJIWHHUPOBATH CBOM JACHCTBHUS C JPYTMMHU YJE€HAMH KOMAaHJbI,
OLIEHMBATh KAaueCTBO CBOEr0 BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryiasiTuBHBIC YHUBEPCAJIbHbIC Y4eOHbIE ACHCTBUS

Camoopranuzamnus:

e CaMOCTOSITENIbHO COCTAaBJAThH IJIAH, aJITOPUTM pELIECHUs 3a7adyd (UM €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHUpOBaTb M KOPPEKTHPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIH HHTEJVIEKT:

e BJAJETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJISI MPOIIecca U pe3ysbTara
peleHns MaTeMaTUIEeCKOM 3a/1a4u;

e MPEABUAECTH TPYIHOCTH, KOTOPBIE MOT'YT BOZHUKHYTH IIpY PELICHNHN 3a1a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHON LIEIN U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

HPEJMETHBIE PE3YJIbTATBI



K xoHiy oOyuenus B 7 KJjacce OOYYarOMUKCS TOTYYUT CICAYIOIINAC
MPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh W3y4YeHHBIE TE€OMETpUYECKHE (DUTYpbl, OMNpPENesTh HUX
B3aMMHOE PAaCIOJIOKEHHE, H300pakaTb TI'e€OMETpUYECKHe (UTYpBI, BBITOIHATH
YEPTEKHU IO YCIOBHUIO 3a1a4u. M3MepsATh IMHENHBIE U YTIIOBBIE BEIWYNHBL. PemaTth
3aJ]a4¥ HA BBIYMCIICHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyr0 OILICHKY JIMHEHHBIX W YIJIOBBIX BEJIUYMH MPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB MPHUPOAHBIX O0BEKTOB. Paznnuarh pasMepsl ITHX
00OBEKTOB I10 OPSAJIKY BETUYUHBI.

CTpouTh 4EPTEXKHU K TECOMETPUUECCKUM 3a/1a4aM.

[Tonp30BaThCd MOpHU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, MCIIOJIb30BAThH
PU3HAKU U CBOWCTBA PAaBHOOECAPEHHBIX TPEYTOJIBHUKOB TP PEIICHUU 3a]1a4.

[IpoBOAUTE JTOTHUYECKUE PACCYXKICHUS C HUCIOJIb30BAHUEM I€OMETPUUECKHUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEAUAHBI, IPOBEIAEHHOUN K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELLICHUU F€OMETPUUECKUX 3a/1a4.

Onpenensts napamuieIbHOCTh MPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOpbIe 00pa3zyer
¢ HUMH cekymas. OnpeaensaTh NapauieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NMPSAMOM O TOYEK APYTOU MPSAMOM.

Pemiats 3agaum Ha KieT4aToi Oymare.

[TpoBOIUTH BRIUMCICHUS U HAXOJUTH YUCIOBBIC M OYKBEHHBIE 3HAUCHUS YTIIOB
B F'€OMETPUYECKUX 3a/7a4ax C MCIIOJb30BAHUEM CYMMBI YIJIOB TPEYIOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpPHU TMEPECEUCHUH ABYX
MapAJUICIBHBIX MPSIMBIX CEKYIIeH. PemaTe mpakTuyecKkre 3aj1add Ha HaXOXKICHUE
YTJIOB.

Brnagers MOHATHEM TE€OMETPUUYECKOIO MECTa TOUYEK. YMETh OIPEICIATh
OMCCEKTPUCY yIJia U CEPEIMHHBIA NEPIEHAUKYIISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MeCTa TOYEK.

DopMyIMpOBaTh OMPEAECICHHUS OKPYKHOCTHM W Kpyra, XOpIbl U JAUAMETpa
OKPYHOCTH, ITOJIb30BaThCS UX CBOMCTBAMHU. Y METh MPUMEHSTH 3TH CBOMCTBA MPHU
pelIeHuu 3a1a4.

Brnagete MmoHSATHEM ONMMCAHHON OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBarhecs (pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OAHOM TOYKE, U O TOM, 4YTO CEPEAUHHBIC
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagere noHsATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BATHCA TEOPEMOU O
NEePIEHANKYJIAPHOCTH KacaTeJIbHOM U paguyca, MPOBEAEHHOTO K TOUKE KaCaHUs.



[Tonb30BaThCA MPOCTEHIIMMU T€OMETPUUYECKUMH HEPABEHCTBAMHU, TOHUMATh
UX MPAKTUYECKUIA CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHEVIKH.

K koHmy oOyueHuss B 8 kuacce oOydaromuiics MOJYYHUT CIEAYIOLIUE
IpEeIMETHBIE PE3YJIbTAThI:

Pacnio3HaBaTh OCHOBHBIE BHJbl YETHIPEXYTOJBHUKOB, WX AJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPH PEUIEHUH T€OMETPHUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKH IEPECEUYECHHs] MEIHWAH TPEYroJibHHKa (LIEHTpa
Macc) B PEIICHUH 3a/au.

BiageTs noHsTHEM CpelHEN JIMHUY TPEYTOJIbHUKA U TPANELUH, IPUMEHATh X
CBOKCTBA MPHU PEIIEHUU TeoMeTpruueckux 3anad. [lonp3oBaTecsa Teopemoit Daneca
U TEOPEMOH O NPONOPLHOHAIBHBIX OTpPE3Kax, MPUMEHATh WX I PEIICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUIECKIX
3a1ad.

[Tonb3oBaTbes Teopemoil Iludaropa g pemieHuss TeOMETPUYECKHX U
MpaKkTUYECKUX 3a7a4. CTpOUTh MaTEMATUYECKYIO MOJIEIIb B MPAKTUYECKUX 3a/1a4ax,
CaMOCTOSTEIIBHO JIEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JITUHBI.

BrmageTts DOHATMAMM CHHycCa, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyroyibHUKa. [101630BaThCsl STUMU MOHATHAMU JUISI PELLICHHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TLIONIAAb TPEYTOJbHUKA U TLIOIAAN
MHOTOYTOJIbHBIX ~ (Uryp (MONB3YysICh, TJ€ HEOOXOAUMO, KAJIbKYJISATOPOM).
[IpuMeHSATh Oy4EeHHBIE YMEHUS B IPAKTUYECKHX 3a/1a4ax.

Brnanets NOHATHSAMU BIHCAHHOTO W LEHTPAJIBbHOIO YIJa, HMCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiaX, YIVIaX MEXIYy XOpJaMu (CEKYIIHMH) U yIiie MEXIY
KacaTeJIbHOM M XOpJ0M NPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

BraneTe MOHATHEM ONMMCAHHOTO YETBIPEXYTOJIBHHUKA, NPUMEHSTH CBOMCTBA
ONKMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PELIEHUU 3a/]1a4.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHUYECKHE
MOJIENIU JIJIS 3a/1a4 peaibHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHHUS
C TNpUMEHEHUWEM IMOoAOOMS MU TPUTOHOMETPUHU (TOJB3YyACh, TJ€ HEO0OXOAUMO,
KQJIbKYJIITOPOM).

K xoniy oOyuenus B 9 kjacce 0Oydaroumuiics TMOMYYUT CIEAYIONTHE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPHUUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOIUTh C UX
NOMOILBIO PA3JUYHbIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYroJibHUKA («pelIeHne



MIPSAIMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxoInTh (C MOMOIIBIO KANbKYJIATOPA) IJIUHBI
U YIJIbI JUIs1 HETaOJIMYHBIX 3HAYECHUH.

[Tonp3oBaTbes popmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUII HAaXOXJICHHS COOTHOUIEHUH MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB JJIS HAX0XKJICHUS pPa3IMYHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PELIEHUE TPEYroJbHUKOB»), MPUMEHATh HX IpU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Brnanets mousTusiMu mpeodpa3oBaHus MoA00Ms, COOTBETCTBEHHBIX JJIEMEHTOB
nogo0HbIX ¢uryp. [lonb3oBarbest cBOMCTBaMU MOA00US MPOU3BOJIBHBIX (QUIYD,
YMEThb BBIYUCIATH JUIMHBI M HAaXOAWUTh YIibl y MOA0O0HBIX ¢uryp. Ilpumensars
CBOMCTBa NOJ0OMS B MPAKTHUYECKUX 3a/Jadax. YMETb NPHUBOJHUTH IPUMEPHI
MOJ00HBIX (PUTYP B OKPYIKAIOIIEM MUPE.

[Tonb30BaThCSA TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOPH, O MPOU3BEACHUU
OTPE3KOB CEKYLINX, O KBAIPaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamH, MOHUMAaTh MX T'€OMETPUUECKUHA U (DU3MUECKUN
CMBIC]I, MPUMEHATh HMX B PELIEHUUM TEOMETPUYECKHX U (PU3MYECKUX 3ajad.
[IpuMeHATh CKaJsSIpHOE POU3BEACHUE BEKTOPOB JIJIs1 HAXOXKACHUS JJIMH U YTJIOB.

[Tosp30BaTHCA METOIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSATH €T0 B PELICHUN
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Bragete NOHATHSMHM NPABHIBHOIO MHOTOYTOJIBHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPY>KHOCTH W PaJIMaHHON MEphI yria, yMETh BBIUYMCIATH IUIOMIA]Ib
Kpyra u ero yacteil. [I[puMeHsTh nojlydeHHbIE YMEHUS B IPAKTUYECKUX 3a]adax.

Haxoauts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABH)KEHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHATh MOJNy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJEIIN 715 33/1a4 peajibHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BIUUCICHUS
C NpPUMEHEHUEM NOJ00MS U TPUTOHOMETPUYECKUX (YHKUMHA (MONb3YsCh, TIE
HEO00XO0JIUMO, KATBKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KosnnuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB 1 TeM nu@poBbIe
Ne i/ P Konrpoasubie | IIpakrnuyeckue (tucpp )
NPOrpamMMblI Bcero oOpa3oBaTe/IbHbIC
padoThbI padoThI
pecypchbl
[Tpocreiimue reomerpudeckue GUrypsl u
1 I/I)I() cBoiicTBa. M3me erl)me FCOMG(”iF) I/IEIII;CKI/IX 14 1 bubamorexa HOK
' p P https://m.edsoo.ru/7f415e2e
BEJINYNH
bubmuorexa [JOK
2 Tpeyrombici 22 2 https://m.edsoo.ru/7f415e2e
3 [TapamiensHbIe IpsIMBIE, CyMMa yIJI0B 14 1 bubnnorexa [HOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpyT. [ 'eomeTpuyeckue 14 1 bubnnorexa [HIOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [IOK
IT 4 1
> OBTOpeHHE, 060bwICHHE HaiHi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 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 KJIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uugpoBbie
Ne n/n P Kontpoasnbie | Ilpakrudeckue (witcpp )
NPOrpaMMbIl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
N bubmuoreka [JOK
! HerbipExyroimbitici 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOIMOPLIMOHANIBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmmorexa [IOK
poriopht P - 1oA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Inomane. Haxoxaenue miomaaei
3 Tpe HIOJ'IHLHI/IKOB u fmoro OJ'IHI;IHi[IX ¢bur 14 1 bubmorexa HOK
peyr 4 P https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHbBIX puryp
4 Teopema IIudaropa u Hauana 10 1 bubnnorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTuBl B OKpY)KHOCTH. Brincanuele n
5 OIMCAaHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubmuorexa [LIOK
KacarenbHbie k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEN
. bubnuoteka [IOK
6 I1 0600 4 1
OBTOPCHIE, OOODIICHHC SHARHH https://m.edsoo.ru/7f417e18
OBIIEE 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 KJIACC

Kosmn4yecTBo yacoB DJIeKTPOHHBbIE
HanmMeHoBaHue pa3aesioB U TeM uugpoBbie
Ne n/n P Konrpoabusie | Ilpakrtuueckue (mucpp )
NMPOrpamMmbl Bcero o0pa3zoBaTebHbIE
padoThI padoThI
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubmmoreka [IOK
CHHYCOB. Penienue TpeyrojbHIMKOB https://m.edsoo.ru/7f41al2c
5 [Tpeobpa3zoBanue nogodus. Metpuieckue 10 1 bubnnoreka [IOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [JOK
3 Bextopet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TNIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
[TpaBuiIbHBIE MHOTOYTOTBHUKH. J{THHA
5 01? YKHOCTH | TIJIO y; b Kpyra g 8 brbmmorexa [IOK
Py 5 I[v pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue minomaneit
bu6nmmoreka [IOK
6 7 1
JBIIKEHI ILIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIHS 6 1 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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