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HOACHUTEJIBHAS 3AIIMCKA

I'eomeTpus Kak OAWH U3 OCHOBHBIX Pa3AcioOB LIKOJIBHONW MaTeMaTUKU, UMEIOIUN CBOEU
LEeIbl0 00ECHeunTh HM3yYE€HUE CBOWCTB M pa3MepoB (UIYp, MX OTHOLIEHUH U B3aUMHOE
pacnoyioKeHHe, OMHUpPAeTCS Ha JIOTMYECKYI0, JOKAa3aTeNbHYIO JHHMIO. LleHHOCTh u3yuyeHus
r€OMETPUM Ha YPOBHE OCHOBHOTO O0OIIEro O0Opa3oBaHUS 3aKIIOYaeTcss B TOM, 4YTO
oOy4aromuiicss y4YUTCS TPOBOAMTH JOKA3aTENbHbIE PACCYKIEHHUS, CTPOUTH JIOTMYECKHE
YMO3aKJIFOUEHHS, I0Ka3bIBaTh UCTUHHBIC YTBEPKJICHUSI U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM,
OPOBOAUTH  PACCYKJIEHUS «OT TMPOTUBHOTO», OTJIMYAaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBaTh 00paTtHbIe yTBepkAcHUA. Oco00e 3HAUEHUE JOKa3aTelbHasl JUHUS UMEET s
yriay0aEHHOT0 U3y4eHHsI MaTEMaTHKU.

Lenpto u3ydeHHUs TEOMETPUM SIBJISETCA HCIOJIb30BaHME €€ Kak HMHCTpYMEHTa IMpHu
pelIeHNd KaK MaTEeMaTUYeCKUX, TaK M MPAKTUYECKUX 3ajJlad, BCTPEUAOIIMXCS B peabHOM
#u3HU. OOyyaromuics A0MKeH HAYYUThCS ONPEIENSITh TEOMETPUUYECKYIO (DUTYPY, ONTUCHIBATH
CIIOBaMHM 4YepTEX WM PHUCYHOK, HAWTH IUIOMIA[h 3E€MEJbHOTO Yy4YacTKa, pPacCYUTHIBATH
HEOOXOMMYIO [IJIMHY ONTOBOJIOKOHHOTO Kalensi WM TpeOyeMble pa3Mepbl rapaxa JJis
aBTOMOOMJISI. DTOMY COOTBETCTBYET BTOpAsi, BRIUMCIUTENIbHAS JIMHUS B U3YYCHUH T€OMETPHH.
[Ipu pemenun 3amad MPAKTUYECKOTO  XapakTepa OOYYaroONIMIiCS y4UTCA  CTPOUTH
MAaT€MAaTHYECKUE MOJEIN PEATbHBIX >KU3HEHHBIX CUTyalud, HPOBOJUTH BBIYUCICHUS U
OLICHUBATh A/ICKBATHOCTH MOJYYEHHOTO PE3YJIbTATA.

Oco0eHHOCTh Yy4eOHOTO Kypca yriyOJIEHHOTO M3y4YeHHUs T€OMETPUHM COCTOUT B TOM, YTO
oOyJaromuecs: He MPOCTO 3HAKOMSITCS C ONPEIEeIEHHBIMU OHITUSIMU, & YBEPEHHO OBJIAJIEBAIOT
umu. CylecTByIolMe TeMbl POrpaMMbl 0a30BOTO Kypca T€OMETPHH H3ydaloTcs Ha Oolee
IyOOKOM ypOBHE, a OOydYarIiuecs IMpUOOPETarOT yMEHHs, IOMOTaloliie WM YBEpPEHHO
OPUMEHATH CBOU 3HAHUS HE TOJILKO B MAaTEMATHKE, HO U B CMEKHBIX IIPEAMETAX, IIPEAKIE BCETO
¢uszuke u wHOOpPMATHKE, a TaKXKE IOJIH30BATHCA MOJYYCHHBIMU 3HAHUSAMH TIPU PEHICHUH
NpPaKTUYECKUX 3a]1a4.

CornacHo ydeOHOMY TulaHy B 7-9 Kiaccax m3ydaeTcs: yriayOn€HHBIM ydeOHBIM Kypc
«l'eomeTpusi», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIE pa3lieiibl cojaepkanus: «Hauana
reomerpun», «TpeyrompHukm», «OKpyXKHOCTHY, «UeThipéxyronbHukn», «llomobuey,
«2neMeHTbl TpuroHoMmerpum», «llnomanm», a Ttakxke «Meron koopAuHAT», «BEKTOpBI»,
«IIpeobpazoBaHms TIOCKOCTH.

Ha u3ydenue yuebHoro kypca «l'eomerpusi» orBoaurcs 306 yacoB: B 7 kinacce — 102 yaca
(3 gaca B Hepento), B 8 knacce — 102 yvaca (3 vaca B Henento), B 9 kiacce — 102 yaca (3 yaca B
HEJIEJIO).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

HayvaJia reomerpuu

Hcropuss BO3HMKHOBEHHMS M DPa3BUTHS reoMeTpuu. HadanbHble NOHATUS T€OMETPHH.
Touka, npsimasi, OTpe30K, Jyd. [loHsTue 00 akcroMe, TeopeMe, T0Ka3aTeNbCTBE, ONPEACICHHUH.

B3anMHOe pacnosioKeHHe TOYEK Ha NpsAMOW. M3MepeHuwe IiIuHBI OTpe3Ka, PacCTOSHUE
MEXKy TOUYKAMMU.

[Tonymnockocte U yron. Buael yrnos. M3mepenue BenuuuH yriaoB. BeprukanbHble n
CMeXHble yribl. [lapamienbHble U NEPHNEHAUKYISPHbIE NpsMble. PacCcTOSHME OT TOYKH 10
npsamMou. buccekrpuca yria.

Jlomanas. Buael somaneix. JamHa < siomaHoi.  MHoroyroneHuku.  Ilepumerp
MHOTOYroJibHUKA. [IoHATHE O BBIMYKIIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbBIC MPEACTABICHUS O PAaBEHCTBE (DUTYp, UX PACIIONIOKEHUU, CAMMETPHH.

IIpocreiimme nmocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUM U IIOCTPOCHUM.

TpeyroabHuKH

Bunbt TPEYTOJIBHUKOB: OCTPOYTOJIbHBIE, PSIMOYTOJIbHBIE, TYHOYTOJIbHBIE,
paBHOOEIpEHHBIE, PABHOCTOPOHHHUE. Mennana, OMcceKTpuca u BbICOTa TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHUKOB. llepBbIi M BTOpOM IPU3HAKKA PABEHCTBA TPEYTOJIBHHUKOB.
PaBHOOeApEeHHbIE TPEYTOJBbHUKN M UX cBoMcTBa. [Ipu3Hak paBHOOEIPEHHOrO TPEYTOIbHHKA.
TpeTuii npU3HAK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHoOIIEHUST MEXIYy CTOPOHAMH U YIJIaMU TpeyroJjibHHKa. HepaBeHCTBO TpeyrojbHUKA.
HepaBeHcTBO 0 1i1MHE TOMAHOM.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBAa OCeBOM cummeTpuu. [Ipumepsl
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

IapanuaenbHbie npsamMbie. CymMMa yriioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHMS O mocTyjare EBkiuaa u o ponu
JIo6aueBCKOro B OTKPBITUM HEEBKJIUAOBON reomerpuu. CBOMCTBAa M MPU3HAKU MapaIesIbHBIX
npsameix. CymMma yrioB TpeyroyibHUKa. BHemHue yriasl TpeyroipHuka. Cymma BHYTPEHHHX
YIJIOB MHOTOYTOJIBHUKA M CyMMa BHEIIIHUX YIVIOB BBIIIYKJIOTO MHOI'OYI'OJIbHUKA.

IIpsimoyro/ibHbIe TPEYTroJbHUKHU

IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [leprneHnuKkynsp M HaKJIOHHAs.
CBolicTBO MeauaHbl MPSMOYIOJIBHOIO  TPEYrOJIbHHKA, MPOBEAEHHOW K THUIIOTEHY3E.
[IpAMOYTONBHBIN TPEYTOABHUK C YIioM B 30°.

OKpY:KHOCTH

[IoHATUS OKpPYKHOCTH M Kpyra. OJEMEHTBl OKpPYXKHOCTM M Kpyra: LEHTp, paauyc,
IAAMETP, XOpJa, UX CBOKMCTBA. B3auMHOE pacronoKeHne OKpyKHOCTH U mpsaMoil. KacarenbHas
U cexkymas K OKpyKXHOCTH. OKpYyKHOCThb, BnucaHHas B yroia. [Ipocreimme moctpoeHust c
ITIOMOIIBIO LIMPKYJIS U JINHEUKH.



I'eomeTpuuyeckue Mecra TO4YEK

[TonsiTHE O TEOMETPUUYECKOM MECTE€ TOYEK. IIpuMepsl reoMEeTpUUYecKMX MECT TOYEK Ha
IUIOCKOCTH. brccekTpuca yria u CEpeAuHHbIN NMEPIEHAUKYIISIP K OTPE3KY KaK TEOMETPUUECKUE
MecTa ToueK. OnucaHHas OKPYXKHOCTbh TPEYTrOJIbHUKA, €€ LHEeHTP. MeTo1 TEOMETPUUECKUX MECT
TOYEK IPU PEIIEHUN T€OMETPUUECKUX 3a7a4.

IMocTpoeHus ¢ NOMOMIbIO HUPKYJIS M JIUHEHKH

Ucropuueckue cBenenus. OOOCHOBaHMS MPOCTEHIIUX IMOCTPOCHUM, STalbl 3aJayd Ha
MOCTPOEHUSI, PELICHUE 3a/1a4 HA IIOCTPOCHUE LIUPKYJIEM U JIMHEUKOU.

8 KUIACC

YeThIpEXyroJbHUKH

[TapannenorpamMm, ero mnpusHaku U CBoMcTBa. [IpsiMoyroiapHUK, pomO, KBaapar, UX
npu3HaKu W cBoicTBa. Tpameuusi. PaBHOOenpeHHass Tpamerus, €€ CBOWCTBA M TPU3HAKH.
[IpssmoyronbHas Tpanenus. CpenHss TUHUS TPaTreluH.

Cpennsia nuHUS TpEyrojbHUKA. MeTol yABOEHUSI MEAWaHbl TpeyroyibHUKA. Teopema o
NEePECEUCHUN MEAUAH TPEYTrOJIbHUKA.

Teopema @aneca, TeopeMa O MPONOPIMOHATBHBIX OTpe3kax. Teopema BapuuboHa s
IIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LlenTpaibHO-CUMMETPUYHbBIE (DUTYPHI.

IToxooue

[TogoOue TpeyronbHUKOB, KO3 duIeHT noaoous. [Ipu3Haku mogo0ust TpeyroJbHUKOB.
[Ipumenenue nooous Mpu perIeHNH FreOMETPUIECKUX U IPAKTUYECKUX 3a/1a4.

ITnomaanp

[lonsitue o momanu. CpoiicTBa TMwomaneil reomerpuueckux ¢uryp. Ilpocteitmme
dbopMynbl U TUTOLIAAM TPEYTroJbHUKA, MapajuieniorpamMmma, pomba u Tpanenuu. I[lnomanu
no100HbIX Guryp. OTHOIIEHUE TUIOIIA/IeH TPEYTOIbHUKOB.

Teopema Iludaropa

Teopema Iludaropa. Ilpumenenue teopembl [ludaropa mpu pemeHUH MPAKTUIECKUX
3a7a4.

JJIeMeHThbl TPUTOHOMETPHUH

CuHyc, KOCUHYC, TAHF€HC M KOTAHIE€HC OCTPOro yrjia MPsSIMOYTOJbHOIO TPEYroJIbHUKA.
Tpuronomerpuyeckue Qynkuuu yrioB B 30° 45° u 60°. IlponopiuoHanbHbIE OTPE3KH B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

¥Yribl 4 4eThIPEXYTroJbHUKHU, CBSI3AHHBIE ¢ OKPY’KHOCTHIO

BrnimcanHble W LEHTpaJdbHBIE YIJbl, YTOJd MEXAY KAacaTEIbHOW M XOPIOW. YTJIbl MEXKIY
XOpJaMd U CEeKyIIMMHU. BhnucaHHble U  ONUCAHHBIE OKPYXHOCTH TpPEYrojbHUKA U
4eThIpEXYToabHUKU. CBOMCTBA W TMpPU3HAKK BIUCAHHOTO YETHIPEXYroNbHUKA. B3aumHoe
pacmojiokeHne JByX OKpyxkHocTe. Kacanume okpyxHocted. OOmue KacaTeabHbIE K JIBYM
OKPYKHOCTSIM.



9 KUIIACC

Pemienue TpeyroibHMKOB

Cunyc, kocuHyc, TaHreHc yrioB ot 0° mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOoXkecTBO. POpMyJIbl IpuBeAcHUS. Pemenue TpeyroabHUKOB. TeopeMa KOCMHYCOB M Teopema
CUHYCOB. PellleHne mpakTU4YeCKHUX 3a7ad ¢ MCIOJIb30BAHHEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CUHYCOB. Pelenne 3a1a4 reOMETpUYECKON ONTHKH.

Tpuronomerpuueckue GpopmyIibl A MIOMIAAA TPEYTOJbHUKA, TapaJljIesorpaMma, pomoa,
tpaneuuu. Popmyna I'epona. Popmyiia IoMaaM BITYKIOTO YETHIPEXYTOJIbHUKA.

IlonoOue TpeyroJbHUKOB

Xopibl U MOAOOHBIE TPEYTrOJIbHUKM B OKPYXHOCTH. Teopema o Mpou3BEEHUU OTPE3KOB
XOpA, TEOpEMbl O MPOU3BEICHHHM OTPE3KOB CEKYIIMX, TEOpeMa O KBaJapare KacaTelIbHOM.
[IpumeneHne npu pemieHur reomerpuyeckux 3agad. Teopemsl UeBsl u Menenas. Ilonstue o
TOMOTETHH.

MeToa KOOpAMHAT

VYpaBHeHUE TNPsSMOM HA IJIOCKOCTU. YTIOBOM KOA(D(UIIMEHT U CBOOOJHBIM WIIEH, HX
reoMeTpudeckuil cMbici. [lapamiensHOCTh M MEPIEHAUKYISIPHOCTh MPAMBIX (Yepe3 YrioBOii
K02 PUIIHEHT).

YpaBHEeHHE OKpPYXXHOCTH. HaxoxkieHune mnepecedyeHud OKpPYKHOCTEHW U IpsAMBIX B
koopauHarax. dopmysia paccTosiHUsL OT TOYKH 10 Ipsamou. Ilnomans mapamienorpamma B
KOOpJMHATaX, MOHATHE 00 OpUEHTHPOBaHHOW Iuiomaau. IlpuMeHeHne MeToja KOOpIHUHAT B
[IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a/1a4aX.

BexkTopsl

Bekropsl Ha muiockocTu. CliokKeHUE U BBIYMTAHUE BEKTOPOB — IMPABHIIA TPEYrOJIbHUKA U
napajuiesiorpaMma. YMHOXXEHUE Bekropa Ha uyucio. Koopaunatsl BekTtopa. CroxkeHHe U
BBIYMTAHUE BEKTOPOB, YMHOKEHHUE BEKTOPA HA YMCIIO B KOOpAuHaTax. [[pumeHenrne BEeKTOpOB B
bu3uKe, EHTp Macc.

[TonssitTue o Oasuce (Ha TIOCKOCTH). PasznokeHwmss BEeKTOpoB 1o Oasucy. CKaspHOE
IIPOU3BEICHUE BEKTOPOB, NT€OMETPUUYECKUM CMBICI U BBIPAKEHHUE B JEKAPTOBBIX KOOPAMHATAX.
JUCTpUOYTUBHOCTD CKaJSIPHOTO MpousBeaeHus. CKalspHOE NMPOU3BEICHNUE U NMPOELUPOBAHUE.
IIpuMeHeHne CKaJsIPHOTO IIPOU3BEIECHUS BEKTOPOB I HAXOXIEHUA JUIMH U YIIIOB. Pemenue
r€OMETPUYECKHUX 3a/1a4 C IOMOIIBIO CKAJISIPHOTO NMPOU3BEACHUS.

JIJInHA OKPYKHOCTH M IUI0IIAAb KPYra

[IpaBunbHBIE MHOTOYTOJBHUKH. J{TMHA OKPYKHOCTHU. ['pasycHas u paauaHHas Mepa yria,
BBIUWCIICHUE [JIMH Iyr OKpyXHocTeu. [Inomanes xpyra, cekropa, cermenra. lMcropuueckue
CBeJIeHUs 00 U3MEPEHUH JITTMHBI OKPY>KHOCTHU U IIJIOIIAIU Kpyra.

J{BHKeHUS IJIOCKOCTH



Hentpanbuass cummetpus. LleHTpanbHO-cumMmeTpuuHble ¢(urypsl. IloBopot. OceBas
cummerpusd. DUrypel, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOpou ocu. llapannenpHbii
[IEPEHOC.

[lonstue nBwxeHuss U ero cpoiicTBa. PaBeHcTBo ¢uryp. IlposiBieHus cuMMeTrpuu B
NpUPOAE, >KUBONUCH, CKYJbNType, apxurekrype. Kommnosunuu aBrxeHuil (mpocreniiue
npumepsbl). [I[puMeHeHne B reoMeTpUUeCcKUX 3a/1a4ax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA INTPOI'PAMMbBI YYEBHOI'O
KYPCA «T'EOMETPUSI» HA YIJAYBIEHHOM YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Pe3yJIbTAThI OCBOCHHUS ITPOTPAMMBI IO MATEMATHKE XapaKTEPU3YIOTCS B
YacCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

OPOSIBIEHUEM MHTEpEca K MPOUUIOMY W HACTOSIIIEMY POCCHUUCKOM MAaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JIOCTMKEHHSM POCCHUHCKMX MATEMAaTUKOB M POCCUNCKOM
MAaTE€MAaTUYECKOM IIKOJbl, K MCIOJb30BAHUIO OTUX JOCTH)KEHUH B JAPYrMX HayKax U
NPUKIAIHBIX cepax;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEH Tpa)kAaHMHA M peau3allih €ro TMpas,
NpE/ICTaBIEHUEM O MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SABJICHUM, TIPOLIEYp TPAKIAHCKOTO 001IecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXICHHIO JTHYECKUX TMpoOJeM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM
OOCTH)KEHUM  HAyKH, OCO3HAaHMEM BaXHOCTU MOPAIBHO-3THYECKUX NPUHLHUIIOB B
NEeATEIbHOCTU YUEHOT0;

3) TPy10BOI0 BOCIIMTAHMS:

YCTAHOBKOW Ha aKTUBHOE yYaCTHE B PEUICHUU NPAKTUYECKUX 3aJa4 MaTeMaTH4YECKON
HAIPABJICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTeMAaTHYECKOTo OOpa30BaHHUS Ha MPOTSKEHUU
BCEM KU3HU ISl YCIEITHONW MPO(eCcCHOHANBHOM NEeSITeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHHI, 0CO3HaHHBIM BBIOOPOM M MOCTPOCHUEM MHIUBHIYATBHOU TPACKTOPUH 00pa3oBaHUs
¥ )KM3HEHHBIX TUIAHOB C YYETOM JTMYHBIX MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA:

CIIOCOOHOCTBIO K 3MOILIMOHATBHOMY U 3CTETUYECKOMY BOCHPHUSITHIO MaTeMaTHUYECKHX
OOBEKTOB, 3ajay, pELIEHUH, pacCyKAeHUH, yMEHHUIO BUJETh MaTeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE! HAYYHOI'O NO3HAHMS

OpHUEHTalLMel B IEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHUs YEJIOBEKa, MPUPOABI MU OOIIECTBA, MOHUMAaHUEM
MaTeMaTHYECKOM HayKH Kak c@epbl 4eI0BEUeCKON AESITeNbHOCTH, STAloB €€ pa3BUTHS U
3HQYMMOCTH Ul Pa3BUTUSA LUBWIM3ALMM, OBJIAJCHUEM S3BIKOM MAaTEMaTUKU W
MaTeMaTU4EeCKOM KYJIbTYpPOM KakK CpEICTBOM IIO3HAHMS MHUpPA, OBJIAJACHUEM HAaBBIKAMHU
HCCIIEI0BATEILCKON NESTENBHOCTH;

6) ¢usuyeckoro BocnMTaHHMS, (OPMHUPOBAHUA KYJbTYPbl 310POBbS U
IMOLMOHATBHOIO 0JIArONOIyYHs:



TOTOBHOCTBIO NPUMEHITh MAaTEMAaTHYECKHE 3HAHUS B HMHTEpPECaX CBOEr0 370pPOBbS,
BEJICHUS 3J0pOBOro 00pasa >KU3HU (310pOBOE MUTAaHKE, COATAHCUPOBAHHBIN PEXKUM 3aAHITHIMA
U OT/bIXA, pETyJsipHas PU3NYECKasi aKTUBHOCTD), C(HOPMUPOBAHHOCTHIO HaBbIKa peIEKCHH,
MPU3HAHUEM CBOETO MpaBa Ha OIIKUOKY M TAKOI'O e MpaBa APyroro 4ejioBeKa;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS:

OpUEHTaluel Ha MPUMEHEHHE MaTEMaTUYEeCKUX 3HAHUM JUIsl pellieHus 3aj1a4y B 001acTu
COXPAHHOCTU OKpYXarouled cpeibl, MIIAHUPOBAHUS IMOCTYNKOB U OLIEHKHM WX BO3MOKHBIX
MOCJIEACTBUNA  JJIA  OKpYXKaloIllled  Ccpeibl, OCO3HAHMEM TIJI00AJIbHOIO  XapakTepa
HKOJIOTHYECKHUX MPOOJIEM U MyTeH UX pelleHus;

8) ananTanum K M3MEHSIOIUMCS YCJIOBUSAM COUAIBHON U MPUPOIHOM Cpebl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSAX HEONPENEIEHHOCTH, MOBBILICHUIO YPOBHS
CBOEI KOMIIETEHTHOCTH YePE3 MPAKTUUYECKYIO JEATEIBHOCTh, B TOM YHCIIE YMEHUE YUUTHCA Y
Opyrux Jrojied, MmpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHHS, HABBIKU U
KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOJIMMOCTHI0O B (POPMUPOBAHUM HOBBIX 3HAHUH, (HOPMYTUPOBATH WUJEH, MMOHATHUSA,
runore3sl 00 O00BEKTaX U SBICHUAX, B TOM 4YHCJIE paHee HEM3BECTHBIX, OCO3HABATH
neUIUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHHUMATH CTPECCOBYIO
CUTYaIlMIO0 KaK BBI30B, TPEOYIOIUNH KOHTPMEDP, KOPPEKTUPOBATh NPUHUMAEMBbIE PELICHUS U
neicTBus, GopMyIUpOBaTh U OLICHUBATH PUCKU U MOCIEICTBUS, GOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbTaTe OocBOE€HMS MpPOTpaMMbI MO MaTeMaTHKE HAa YpPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus y oOydaromierocst OyayT chopMHUpOBaHBI MeTalpeAMeTHbIe Pe3yJbTaThl,
XapaKTepU3YIOIIHUECs] OBJIAJICHUEM YHUBEPCAIbHBIMU IIO3HABATEIIBHBIMU  JIEWCTBUSIMH,
YHUBEPCATIbHBIMA KOMMYHHUKATUBHBIMU JEUCTBUSMH U YHHUBEPCAJIbHBIMHU PETYISTUBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJornyeckue a1eiCcTBUA:

BBISBIIAITh U XapaKTePH30BaTh CYIICCTBEHHBIC MPHU3HAKKM MaTeMaTHYECKHX OOBEKTOB,
MOHSATHM, OTHOIICHMH MEXIy TMOHATHIMHU, (GOPMYIHPOBATh ONpEICICHUS IOHSITHH,
yCTaHaBIIMBATh CYIISCTBCHHBIM NpPH3HAK KJIACCHU(UKAIIMK, OCHOBAHHS ISl 00OOIICHUS H
CpaBHEHUS, KPUTEPUH ITPOBOJIUMOIO aHAIN3A;

BOCIIPUHHUMATh, (POPMYITUPOBATh M MPEOOPa30BBIBATH CYXKJICHHS: YTBEPAUTCIbHBIC U
OTpHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U 00OIIHE, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOPEYHS B (pakTax,
JAHHBIX, HAONIOJCHUSAX W YTBEPXKICHUAX, MpeIaraTb KPUTEPUH I BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;



JIeNaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJIIOUYECHUN, YMO3aKIIOUEHUH 10 aHAJIOTHH;

pa3bupaTh JOKa3aTeIbCTBA MATEMAaTHYECKUX  YTBEPKIAECHUU (NmpsMble H  OT
MPOTUBHOIO), TPOBOAUTH CAMOCTOSITENIBHO JOKa3aTelbCTBA MATEMATHYECKUX (DaKTOB,
BBICTpaWBaTh apryMEHTAlMI0, IPUBOJUTh MPUMEPbl U KOHTPIPUMEPHI, MPUMEHATH METOJ
MaTeMaTU4ecKOi MHAYKIIMH, 0OOCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpATh CHOCO0 pelieHus ydyeOHOW 3anauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOASIIMIMA € Y4ETOM CaMOCTOSITENbHO BBIACICHHBIX
KPUTEPUEB).

Bba3oBble ucciienoBaTeibcKue 1eHCTBUA:

UCIIOJIb30BaTh  BOIMPOCHI  KaK  HMCCIEJAOBATEIbCKUM  WMHCTPYMEHT  TO3HAHUA,
(GopMynHpoBaTh BOIMPOCH, (UKCUPYIOIIHE MPOTUBOPEUYUE, MPOoOIeMy, CaMOCTOSITEIbHO
yCTaHABIMBATh HCKOMOE U JaHHOE, (OpPMUPOBATh THIOTE3Yy, aPryMEHTHUPOBATh CBOIO
MO3UIMI0, MHEHUE;

IPOBOAUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IJIaHY 3KCIEPUMEHT, MCCIEeIOBaHUE
[0 YCTAHOBJIECHUIO OCOOEHHOCTEM MaTeMaTHYecKOro OOBEeKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXITy CO00M;

caMoCTOATENbHO  (opMynupoBaTh 0000IIEHUS ¥ BBIBOABI 1O  pe3yjbTaTaM
NpOBEAEHHOTO HAONIOAECHUS, HCCIEIOBAHUS, HKCIEPUMEHTa, OLIEHMBATh JOCTOBEPHOCTD
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATH BO3MOYXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIABUTATDH MPEATIONOKECHUS
O €ro pa3BUTHH B HOBBIX yCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMALMU, TAHHBIX, HEOOXOIUMBIX
JUIs peIlIeHus 3aJauH;

BBIOMpPATh, aHAIM3UPOBATh, CUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH HH(OpPMALINIO
pa3IMYHBIX BUAOB U (OPM IpE/ICTaBICHMUS,

BbIOUpaTh (hopMy MpencTaBieHHs] HHPOPMALUU U WLIIOCTPUPOBATH pelIaeMble 3a1a4u
cXeMaMHu, IMarpaMMaMiy, HHOU rpaduKoi U UX KOMOMHAIUSIMU;

OLIEHMBAaTh HAA&KHOCTh HH(GOpPMALMKM 1O KPUTEPHUSIM, HPEUIOKECHHBIM  WJIH
c(OopMyIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIC Y4eOHbIE 1eHCTBUA:

BOCIIPUHUMATh U POPMYITUPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBUSAMH U LEISAMHU
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MHCHMEHHBIX
TEKCTaX, JaBaTb MOSCHEHUS IO XOJy PEIICHUS 3a/aud, KOMMEHTHUPOBATh MOJIYYEHHbIN
pe3yibTaT;

B XOJIe 00CYXKJIeHHUs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYK/1aeMOM T€Mbl, TPOOITIEMBI,
pelaeMon 3a7a4uu, BEICKAa3bIBaTh UJI€H, HAIICJICHHbIE HA MTOUCK PEILICHHS, CONIOCTABIISITH CBOU



CYXKIEHUS C CYXACHUSIMHU JpPYIMX YYaCTHUKOB JHMAJIOTa, OOHApYyXUBaTh pasziiuyue u
CXOJCTBO MO3UIIHNI, B KOPPEKTHON (hopMe POpMYyIHPOBATH PA3HOTIACHUS, CBOM BO3PAKEHUS;

MIPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/Jaud, SKCIEPUMEHTA, UCCIEI0BaHUsA, TIPOEKTa,
CaMOCTOSATEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4YE€TOM 3aJad Mpe3eHTauuud U
0COOEHHOCTEN ayIUTOPHH;

MOHUMAaTh M MCMOJIb30BATh MPEUMYIIECTBA KOMAHIHOM M HMHIMBHUIYAJIbHOW PabOTHI
IpU pELIEHUH Y4YeOHbIX MaTeMaTHYEeCKUX 3aJay, MPUHUMATHh 1eJIb COBMECTHOMU
NEeSATENbHOCTH, TUIAHUPOBATh OPraHU3aI[MI0 COBMECTHOM pabOThI, paclpenensaTh BUbI padoT,
JIOTOBApUBAThCS, 0OCYXKJIaTh MPOIECC U Pe3yibTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX
JIIOCH;

y4acTBOBATh B IPYNIOBBIX opMax paboTsl (00CYkaeHUsI, 0OOMEH MHEHUMN, «MO3TOBBIC
IITYPMbD» M WHBIE); BBIIOJHATH CBOIO YacTh PaOdOThl U KOOPJAMHUPOBATH CBOW JIEUCTBUS C
JIPYTMMH 4iI€eHaMU KOMaH/bl, OLIEHUBATh KAYeCTBO Pe3yJibTaTa U Ka4yeCTBO CBOETO BKJIAJa B
oOuuit pe3yabTaT Mo KPUTEPHUIM, CPOPMYTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHSI.

PerynsiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

BBISBJIATH TPOOJEMBI JIII PEIICHWS B JKM3HEHHBIX M YYCOHBIX CHUTYaIlUsX,
OPUEHTUPOBATHCS B PA3NUYHBIX TMOAXOAAX MPHUHATUA pelieHuil (MHAUBUAYAIBHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, QJITOPUTM peUIeHUs 3afaud (WM €ro 4YacTh),
BBIOMpATh CMOCOO pelieHuss ¢ Y4ETOM HMMEIOIIMXCA pEecypcoB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YYETOM HOBOM
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI MpOIecca U pe3ybTaTa pPerIeHUs
MaTEMaTUYECKOM 3aa4u, CAMOMOTHBAIIUU U PEQIICKCUY;

NPEIBUIIETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH NPU PEIICHUM 3a/1a4d, BHOCUTH
KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJEHHBIX OIINOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

OIICHMBATh COOTBETCTBHUE pE3yibTaTa JCSITEILHOCTH MOCTABICHHON LEIH U yCIOBUSIM,
OOBSCHATh TIPUYHMHBI JOCTIKEHUS WU HEIOCTIIKEHUS eI, HaXOAWTh OMIMOKY, TaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY;

BBIPQKAaTh OMOIMU TPHU HM3YYCHHH MaTEeMaTHYeCKUX OOBEKTOB W (DakTOB, IaBaTh
HYMOIMOHATLHYIO OIICHKY PEIICHUS 3a/1auu.

HNPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 Kjacce OOy4aloOIIMICS TMOJIYyYUT CIEAYIOIIUE MPEIMETHBIC
pe3yJIbTaTHI:



Pacnio3naBaTh u3ydeHHBIE TeOMeTpuUyYeckue QUrypbl, OMNPENETsiTh HUX B3aUMHOE
pacIoNoKeHne, U300pakaTh TeOMETpUYeCKUe (UTYpHI, BHITIOJHATh YEPTEKHU IO YCIOBHUIO
3agaun. M3MepsTh TUHENHBIE U YTJIOBbIC BEJIWYMHBI. Peliats 3a1auu Ha BBIYUCICHUE JUIMH
OTPE3KOB U BEJIUYHUH YIJIOB.

JlenaTh NPUKUIKY W OLEHKY JUHEUHBIX W YIJIOBBIX BEJIWYMH MPEAMETOB B PEATbHOMN
KU3HHU, Pa3MEPOB MPUPOAHBIX 00BEKTOB. PaznmuuaTh pazMepbl 3TUX OOBEKTOB MO MOPSIKY
BEJIMYUHBI.

CTpouTh 4epTEXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs MpPHU3HAKAMHU PABEHCTBA TPEYTOJbHUKOB, HUCIOJb30BATh MPU3HAKU H
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIHLHUKOB IIPU PEIICHUH 3a]1a4.

[TpoBOAUTH JTOTUUECKHUE PACCYKIACHUS C UCTIOIb30BAHUEM IT'€OMETPUUECKUX TEOPEM.

[Tonp30BaThCsd MpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB, CBOWCTBOM
MeIHMaHbl, MPOBEAEHHOM K TUIOTEHY3€ MPSAMOYIOJIBHOTO TpPEYrojJbHUKA, B PELUICHUU
reOMEeTPUUYECKUX 3a/ay.

OrnpenensTe MapauieIbHOCTh MPSMBIX C TTOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTe MapauieIbHOCTh MPSIMBIX C TMOMOIIBID PABEHCTBA PACCTOSHUWM OT
TOYEK OJHOU MPSIMOM O TOYEK APYTOU MPSAMOU.

Pemrats 3a7aum Ha KieTyaTol Oymare.

[IpoBOaUTH BBIUMCICHUS W HAXOAWTh YHCIIOBBbIE M OYKBEHHbIE 3HAYCHUS YIJIOB B
F€OMETPUUYECKUX 3aJadyaXx C HCHOJIb30BAHMEM CYMMbI VYIJIOB TPEYTOJbHUKOB W
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpPa30BaHHBIX MPH MEPECEUCHUH IBYX MapalieIbHbIX
IpsAMBIX CeKyller. PemaTe npakTuyeckue 3aauu Ha HaXOXKICHUE YIJIOB.

Brnagets monsituem reomerpudeckoro Mecra touek (I'MT). Omnpenenars OuccekTpucy
yrjla Y CEpPeAVHHBIM MEPHEHAUKYIAP K OTpPe3Ky KaK TE€OMETPUYECKHE MECTa TOYEK.
ITonp30BaThCcs MOHSATHEM TeoMeTpuueckoro Mecta Ttouek (I'MT) mpu mokazaTenbCcTBE
F€OMETPUYECKUX YTBEPKACHUN U IIPU PELICHUN 3a]1a4.

DopMynMpPOBaATh ONPEACICHUS OKPY>KHOCTU U KPyTa, XOpJbl U JUAMETPa OKPYKHOCTH,
YBEPEHHO BJIAJETh UX CBOMCTBAMH. YMETh JOKA3bIBATh M NPUMEHATH 3THU CBOWCTBA IIPHU
pELICHUH 3a7a4.

BiraneTp noHsATHEM ONMCAHHOW OKOJIO TPEYTOJIBbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
neHTp. Jloka3piBaTh M MCHOIB30BaTh (PAKTHl O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYTrOJbHUKA
[IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE MEPHEHIUKYISPHl K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAOTCS B OJHOM TOUKE.

Bianetp mNOHATMEM KacaTENbHOM K OKPYKHOCTH, IIOJB30BaThCS TEOPEMOU O
MEPIEHANKYJIAPHOCTH KacaTeJIbHOM M pajghyca, NPOBEAEHHOTO K TOYKE KAaCaHUS.
Jloka3pIBaTh PaBEHCTBO OTPE3KOB KAaCATENIbHBIX K OKPYKHOCTH, IMPOBEIEHHBIX U3 OJHOU
TOYKH, U TPUMEHSTH 3TO B PELICHUN T€OMETPUUYECKUX 3a/1a4.

JIloka3pIBaTh M MPUMEHSATH MPOCTEUIINE TEOMETPUUECKNE HEPABEHCTBA, MOHUMATh HX
MPAKTUYECKANA CMBICIL.



HpOBOJ_II/ITB OCHOBHBIC TCOMCTPHUYCCKUC ITOCTPOCHHUA C ITIOMOIIBIO TUPKYJIA U JIMHCUKH.

K koHly oOyuenus B 8 kjacce oOydarouiuiicss MHOJY4YUT CIEAYIOIIUME NPEIMETHBIE
pPE3yIbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BH[bI YETHIPEXYTOJIBHUKOB, UX JJEMEHTHI, MOJb30BATHCI HUX
CBOWCTBAMHU IIPU PELICHUM TIEOMETPUYECKUX 3anad. Pasznuuars npu3Haku U CBOMCTBA
napajjienorpaMma, pomoa U npsiMOyrojibHUKa, 10Ka3bIBaTh UX U YBEPEHHO MPUMEHSTh MpU
pPELIEHNN TEOMETPUUECKUX 3a/1a4.

Hcnonb3oBaTh CBOWCTBA TOUKH IMEPECEUECHHs] MEJIMAaH TPEYroyibHUKaA (LIEHTpa Macc) B
penieHny 3aaad.

Brnanerp mNOHATMEM CpENHEN JMHUM TPEYrOJIbHUKA W TpalelUH, NPUMEHATh HUX
CBOMCTBA IpHU PELICHUH reomMeTpudeckux 3anad. Menons3oBaTte TeopeMy daneca u reopeMy
0 MPOIMOPLMOHANBHBIX OTPE3KaX, MPUMEHATh UX ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

Pacrio3HaBaTh LIEHTpaIbHO-CUMMETPUYHBIE (DUTYPHI U UCIOJIB30BATh UX CBOMCTBA MpPH
peuieHny 3aaad.

Bnagets  moHsTHMSIMH  1og0o0MsT  TPEYrOJbHUKOB,  KodpduuueHta mogodus,
COOTBETCTBEHHBIX JJEMEHTOB TMOJOOHBIX TpPEYrojbHUKOB. MMeTh TMpeacTaBlieHHEe O
npeoOpa3zoBaHuM Moa00us U O MoAoOHBIX (urypax. [lonb3oBaThCcsi MpU3HAKaAMU MOA0OUS
TPEYrOJIbHUKOB TMpPU PEIICHUM TIEeOMETpUYECKUX 3aaad. Jloka3plBaTh UM TNPUMEHSTH
OTHOIIEHHS MPOMOPIIMOHATIBHOCTH B MPSIMOYTOJIBHBIX TpeyrojibHUKax. [IpuMeHsTs mogobdue
B MIPAKTHUYECKUX 3a/1a4ax.

BriBoguTh M HCMONB30BaTh MpocTedinre (GopMynsl i IUIOMIAAN TPEYrojbHUKA,
napajuiesiorpaMma, pom0a M Tpanenuuu. BeauciasTe (pa3iMyHBIMH CIIOCOOAMU) ILIONIAIb
TPEYrojbHUKAa W IUIOHMIAAM MHOTOYTOJBHBIX GuUryp (MONb3ysich, Tae HEOOXOIUMO,
KaJbKyJISTOPOM). 3HaTh OTHOIIEGHHE IUIOIMIANEeH TMOAOOHBIX (GUTYyp M NPUMEHATH NpU
peuieHnu 3aaa4. [[puMeHsATh MOTy4YeHHbIE YMEHHUS B TPAKTHUYECKUX 3a/1a4ax.

IToms3oBathest Teopemoit Iludaropa s pemeHus TEOMETPUUECKUX U TPAKTHYECKUX
3agad. CTpouTh MaTEMAaTHYECKYIO MOJEIb B NPAKTUYECKUX 3a7adyaxX, CaMOCTOSITEIbHO
JieaTh 4YePTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIMHBI.

Biagers mOHATHEM BIIMCAHHOTO M LIEHTPAJIBHOIO yIja, yIjla MEXAY KacaTelbHOU M
XOpJIOW, ONMCAHHOM W BIMCAaHHOW OKPYXHOCTH TPEYIOJIbHUKA W YETBIPEXYTOJbHUKA,
IIPUMEHSATH UX CBOMCTBA IPU PELICHUH 3a1a4.

IIpuMeHATH OTy4YEeHHBIE 3HAHKS HA NPAKTUKE — CTPOUTh MATEMATHYECKAE MOJEIHN JUIS
3aa4 peajbHOM KU3HM WU IPOBOAUTH COOTBETCTBYIOIIME BBIYMCIEHUA C INPUMEHEHUEM
MoI00MS ¥ TPUTOHOMETPHH (TIOIB3YACh, T/I€ HEOOXOANUMO, KAIBKYISITOPOM ).

K koHmy oOyueHuss B 9 kJjacce oOydYarolIMiiCsi TMONYYUT CIEAYIOIIUE MPEIMETHBIC
pe3yJIbTaTHI:

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBIX YIIOB, YMETh HAXOJAUTh C UX MOMOIIBIO
pa3lIUYHbIE BJEMEHTHl MPSIMOYTOJILHOTO TPEYTroJibHUKA («pEelIeHHuE MPSIMOYTOIbHBIX



TPEeyroJbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYISATOPA) JJIMHBI U YIJIbl 7151 HETaOJUYHBIX
3HAYECHUM.

[lonb3oBaThcs  (opMyllaMH NPUBENECHHUS U  OCHOBHBIM  TPUTOHOMETPUYECKUM
TOXJIECTBOM JIsl HAX0XK/I€HHUSI COOTHOUIEHUN MEXAY TPUTOHOMETPUUYECKUMH BEIMYMHAMH.

Jloka3bIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, IPUMEHSATh UX ISl HAXOKICHUS
pPa3IUYHBIX JJIEMEHTOB TPEYroJIbHUKA («PEIICHUE TPEYroJbHUKOBY), IMpPU pEUICHUU
reoMeTpudeckux 3aaad. I[IpUMeHSTh MOJyYeHHbIE 3HAHUS MpPU PEUICHUH MNPAKTHYECKUX
3azay.

[IpyMeHsAT, TPUTOHOMETPUIO B 3a/Jauyax HAa HAXOXKIACHUE IUIOIIAIU, BBIBOJUTH U
BJaJ€Th  TPUTOHOMETPUYECKUMHU  GopMylamMu g IUIOUIAAM  TPEyroJibHUKA,
napajuiesiorpaMma, pomo0a, Tpaneuuu, BbIBOJUTh U MPUMEHATh Gpopmyiny ['epona u ¢popmyny
JUTSI TUTOIIA/IA BBIMTYKJIOTO YEThIPEXYTOJIbHHUKA.

HmeTp nipecTaBiieHHEe O TOMOTETHH, IPUMEHSTh B MPAKTHUECKUX CUTYaIUSIX.

Hcnonb3oBaTth TeopeMbl UeBbl 1 MeHenas npu pelieHuu 3aiay.

Hcnonb3oBaTh TEOPEMBI O BIMCAHHBIX YTJaX, YIriax MEXIY XopJaMu (CeKYIIMMH) U
yrie MeXIy KacaTeIbHOW M XOpJOM MpH PelIeHUH TeoMeTpHuecKux 3anaad. JlokaspBaTh U
NPUMEHSTh TEOPEMBI O TIPOU3BEACHUHN OTPE3KOB XOPJI, O MPOU3BEIACHUU OTPE3KOB CEKYIINX,
0 KBaJ[paTe KacaTeJbHOM.

BnageTs moHsATHEM KOOpAWHAT HA IUIOCKOCTH, pabOTaTh ¢ ypaBHEHHEM IMpsIMOMl Ha
IUIOCKOCTH. BrasieTh MOHATUAMH YTIIOBOTO K03(duiineHTa u cBOOOIHOTO ujeHa, MOHUMATh
UX TE€OMETPUUYECKHUI CMBICI U CBSA3b YII0BOT0 KO3 (dUIIMEHTa ¢ BO3pACTAHUEM U YOBIBAHUEM
TUHEHHOW (QyHKIMU. YMeThb pemaTh METOJO0M KOOpPAMHAT 3a/aud, CBSA3aHHBIE C
NapajuieIbHOCTBI0 W NEPHEHAUKYJIIPHOCTBIO  NPSMBIX, IEPECEUCHUEM  MPSIMBIX,
HAXOXKJICHHEM TOUYEK IIEPECCUECHUSI.

BbIBOIUTH U BIIaJIETh YPABHEHUEM OKPYKHOCTU. MCIOIB30BaTh METOA KOOPAUHAT IS
HAXOXXJICHHUS TMEPECCUCHUN OKPY)KHOCTEH M MpsAMBIX. BiageTs dopmynaMu pacCTOSHHUS OT
TOYKH JI0 TPSIMOM, IJIOMIAaM TapajjiesiorpaMMa B KOOpAMHATaX, WMEThb MOHSATHE 00
OpUEHTUPOBaHHOW mIomaau. [1o1bp30BaTECS METOOM KOOPJAMHAT HA MJIOCKOCTH, IPUMEHSATH
€ro MpHU PELIEHUH T€OMETPUUECKUX U NMPAKTUYECKUX 3a1ad. [I[puMeHATh MEeTOA KOOpJAMHAT B
IIPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a]a4aX.

BrnageTe MoHATHEM BEKTOpA. YMETh CKJIAJIbIBaTh U BBIYUTATh BEKTOPBI, YMHOXAaTh Ha
YKCJIO, BJIAJETh NPABUJIAMHU TPEYTOJIbHUKA W NapajuienorpaMma. BiageTs npakTH4ecKuMu
MHTEPINPETAlNsIMH BEKTOPOB. YBEPEHHO IOJIb30BaThCS KOOpJAMHATaMU BeKkTopa. Braaets
CJIOKEHUEM U BBIUNTAHWEM BEKTOPOB, YMHOKEHUEM BEKTOpA HA YHMCIIO B KOOpAUHATAX.

Nmets mpeacrtaBieHue o 6asuce (Ha MIOCKOCTH). PackimaasiBaTh BEKTOPHI MO Oa3uCy.
PackiianpiBaTh BEKTOPBI CHJI C TIOMOIIBIO MPOELHUPOBAHUSA W TPUTOHOMETPUUYECKUX
COOTHOIIEHUH. [IpUMEHATH MOTyYeHHbIE 3HAHUS B MPOCTEUIINX (PU3NUECKHUX 3a/1a4ax.

BnageTtp MOHATMEM  CKaJspHOIO  IPOMU3BEIAEHUS  BEKTOPOB, IOHMMATh  €ro
Ir€OMETPUYECKUH CMBICII M YBEPEHHO II0JIb30BAaThCS €ro BBIPAXKEHUEM B JIEKapTOBBIX



KOOpJMHATax. 3HAaTh JUCTPUOYTUBHOCTb CKAJISIPHOTO MPOU3BEIACHUS U €ro CBsA3b C
npoeurpoBaHueM. [IpuMeHsTh cKalsipHOE MPOU3BEAECHUE BEKTOPOB ISl HAXOXKACHUS JUIUH U
yrioB. Pemars reomeTpuueckue 3aadyd ¢ [OMOUIBI CKAJIAPHOTO IPOU3BEACHHUS.
Hcnonb3oBaTh CKaNsIPHOE MPOU3BEIECHUE BEKTOPOB B aireOpandyeckux M (PU3MYECKUX
3a1a4ax.

BnageTs NOHATUSMU MPaBUIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPYKHOCTH, JIJTMHBI TyTH
OKPYXHOCTH M PaJIMaHHON MEpBHI yria, BEIYUCIATH MIIONIaAb Kpyra u ero yacteil. [lonumarp
cMbIC]T yucaa 7. IIpUMeHATh MOJydyeHHbIE YMEHHUS MPU PEIICHUH MNPAaKTHYECKUX 3aj]ad.
3HaTh UCTOPUUECKHUE CBEACHUS 00 U3MEPEHHUH JITTMHBI OKPY>KHOCTH U TUIOIIAN KpyTa.

HNmets npencraBieHue o npeodpa3oBaHUM IJIOCKOCTH, O ABMkKeHUsX. HaxomuTe ocu,
LHEHTPbl CUMMETpUU (GUTYp, LEHTPHl MOBOPOTA, HAXOAUTh KOMIO3ULMU MPOCTEUIINX
npeobpazoBanHuil. [IpuMeHITh ABMXKEHUS TUIOCKOCTH MPHU PELICHUU T€OMETPUUYECKUX 3a/1a4.

[IprMeHsATh MoTyYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMATUYECKHE MOJIETH IS
3a/lady peajbHOM >KM3HM U MPOBOJUTH COOTBETCTBYIOUIUE BBIUMCICHUS C MPUMEHEHUEM
noJI00MS M TPUTOHOMETPUUECKUX PYHKIUH (TIOJB3YACH, I HEOOXOUMO, KAbKYISTOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM nudpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Hauana reomerpuu. [Ipocreimme
1 reoMerpuueckre (pUrypsl U X cBOicTBa 28 1 brbmmorexa [OK
p yp ' https://m.edsoo.ru/78c146¢4
N3mepenne reoMeTpuIecKiX BEeTHINH
bu6moreka [IOK
2 T 19 1
PEYTOTLRIEH https://m.edsoo.ru/78c146¢4
3 [TapamnensHocTh. CymMa yriioB 15 1 bubmuorexa [JOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpssMmoyroabHBIEC TPEYTrOILHUKN 7 bubmorera [IOK
PAMOYT peyr https://m.edsoo.ru/78c146¢4
bu6mmoreka [IOK
5 r 5 1
COMCTPHHCCKHE HepaseHCTRa https://m.edsoo.ru/78c146¢4
OkpyxHOCTb. ['eoMeTpruecKkre MecTa
6 tTouek. [locTpoeHHs ¢ TOMOIIBIO UPKYIIS 18 1 bubmorera [JOK
T p HIBIO THPICY. https://m.edsoo.ru/78c146c4
U JIMHCHKH
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIMS 10 1 bu6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/78c146¢4
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6 0



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
. bubnuoteka [JOK
1 q 22 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/a5cb98eb
bubmmoreka [{OK
2 I1 1 1
onobue 6 https://m.edsoo.ru/a5cb98eb
bu6moreka [IOK
3 Hnomans 16 1 https://m.edsoo.ru/a5cb98eb
4 Teopema IIudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYTIiabl 1 4eTBIPEXYTOJTBHUKH, CBSI3aHHBIE C 20 1 bubnuoreka [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5ch98eb
[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS bu6mmoreka [IOK
6 . 10 1
3HaHUU https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 P 22 1
CLICHHE TPEYTOMBHHIOB https://m.edsoo.ru/dddde230
bubmmoreka [IOK
2 I1 12 1
OA00HE TPEYTOIIBHHKOB https://m.edsoo.ru/dddde230
bu6moreka [IOK
3 Meron xoopamHat 10 1 https://m.edsoo.ru/dddde230
bu6moreka [IOK
4 B 2 1
CXTOPE! 0 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
> Jlriiia OKpY:KHOCTH H [IOLIALE Kpyra 16 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
6 10
JBHKEHHA IOCKOCTH https://m.edsoo.ru/dddde230
7 [ToBTOpEeHuEe, 0600IICHNE, 12 1 bubnuoreka [JOK
cUcTeMaTu3alys 3SHaHUH https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 6 0



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
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