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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX Pa3/eJOB UIKOJbHOW MaTeMaTHKH,
UMEIOIINIA CBOEH IEJIbI0 00ECTIeUnTh M3y4YeHHE CBOWCTB W pa3MepoB (QUTYp, HX
OTHOLIEHW W B3aMMHOE pACHOJIOKEHUE, OMNUPAETCS HA  JIOTUYECKYIO,
JIOKa3aTeIbHYI0 JIMHUIO. [[eHHOCTh M3ydeHUsi reOMETpUU Ha YpPOBHE OCHOBHOTO
o0rmiero oOpa3oBaHUsI 3aKITIOYAETCS B TOM, YTO OOYUYAIOIMIUNUCS YIUTCS TPOBOJAHTH
JIOKa3aTeIbHbIE PACCYKCHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUCHHUS, TOKa3bIBATh
UCTUHHBIE YTBEPKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJIUTH
pacCcy X IeHUs «OT TMPOTUBHOIO», OTJIWYaThb CBOWCTBA OT  MPHU3HAKOB,
bopMyITUpOBaTh OOPATHBIE YTBEPKICHUS.

Btopoii 1enpl0 u3ydeHUs TEeOMETpUU SIBISIETCS MCIOJIb30BaHHE €€ Kak
MHCTPYMEHTA NpPHU PEUICHWH KAaK MaTEeMaTUYECKUX, TaK W MPAKTUYECKUX 3ajaad,
BCTPEYAIOMIMXCS B peanbHOM >ku3HU. OOydvarouuicss JOMKEH HayYUThCA
OTIPEJEIUTh TEOMETPUUECKYIO (PUTYpy, ONMUCATh CIOBAaMHU JIaHHBIA 4YEpPTEX WU
PUCYHOK, HAWTH IJIONIaAb 3€MEJIBLHOIO YUacTKa, pACCUUTATh HEOOXOIUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabelisi Wiu TpeOyemble pa3Mepbl rapaxa Jisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIUMCIUTENIbHAS JIMHUSA B U3YYEHUU T€OMETPUHU.
[Ipu peleHuy 3aay MPAKTUYECKOTO XapakTepa OO0Yy4aloIUNUCsS YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJIEIM pEANbHBIX JKU3HEHHBIX CHUTyalui, MPOBOJIUTH
BBIYMCJIEHUS U OLIEHUBATD aJICKBATHOCTH MOJYYEHHOTO PE3YJIbTATA.

KpaitHe BakHO TOAYEPKUBATH CBSI3M TE€OMETPUU C APYTUMHU Yy4EeOHBIMU
peIMeTaMH, MOTUBUPOBATH UCIIOJIb30BATh ONPEACIICHHUS] TEOMETPUUECKUX (DUTYD
U TIOHSATHUH, JIEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX yMEHUW B (U3UKE U
TEXHUKE. OTH CBS3M HauOosiee sSpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcooTHoleHUusA», «Meron xoopauHat» u «Teopema
[Tudaropar.

YueOHbiii Kypc «l'eoMeTpus» BKIIOYAET CIICAYIOIIME OCHOBHBIC pPa3JIeibl
conepxkanusi: «['eomerpuueckue ¢urypsl U uX cBoWcTBay, «U3mepenue
TCOMETPUYECKUX  BEIUYUH», «JleKkapToBbl KOOpPAWMHATHI Ha  IUIOCKOCTH,
«Bekropsl», «JIBuxkeHus miockoctn», «I[Ipeodpa3oBaHus mo100us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefieni0), B 8 kitacce — 68 yacoB (2 yaca B HeJeN0), B 9 kinacce
— 68 yacoB (2 Jaca B HEJIENIO).
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COAEPKAHUE OBYUEHUSA
7 KUIIACC

Hauanbnbie nonstust reomerpun. Touka, psmas, OTpe30K, Jdy4d. Yo Buasl
yriioB. BepTukanbHble U CMEXHbIE yIubl. buccekrpuca yrna. JlomaHnas,
MHOTOYTOJIbHUK. [[apannenbHOCTh U MEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunsbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsi
CUMMETPHH B OKPYKAIOILEM MHUDE.

OCHOBHBIE TIOCTPOEHHUS C IMOMOIIBIO LMPKYJS H JIMHEUKH. TpeyroyibHUK.
Bricora, Mennana, OMCCeKTprca, UX CBOMCTRA.

PaBHOOe/peHHBI W PaBHOCTOPOHHMM  TpeyrojbHUKUA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpolicTBa ¥ TpPU3HAKA PABHOOCAPEHHOTO TpeyrojibHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiiCTBa ¥ IPU3HAKU NapaJUIeIbHbIX MPsAMbIX. CyMMa yIJIOB TPEYTOJIbHUKA.
BHenrHue yribel TpeyroibHUKa.

[IpssMOyrosbHBIM  TPEYTroAbHUK. (CBOWCTBO MEIHMAHBI IPSAMOYIOJBHOTO
TPEyTOJIbHUKA, IPOBEAEHHOM K TUIIOTEHY3€. [Ipu3Haku paBeHCTBA NPSIMOYTOIBHBIX
TPEYTOJIbHUKOB. [IpMOYTONIbHBIN TPEYTOJIBHUK C YrioMm B 30°.

HepaBeHcTBa B reoOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopemMa O OOoJbIIeM yriie U OOJblIeH CTOPOHE TPEyTOoJIbHUKA.
[leprieHIUKY ISP ¥ HAKIIOHHAS.

['eomerpuueckoe Mecto ToOYeK. buccekrpuca yria W CEpeaUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W KpYyr, XOpAa M JuUaMeTp, HUX CBOWCTBAa. B3ammHoe
PAaCIIOJIOKEHUE OKPY>KHOCTU M mpsiMo. KacarenpHas u cekymas K OKPY>KHOCTH.
OKpy>KHOCTb, BIIMCaHHAas B Yroi. BnucanHas W onucaHHash OKPYKHOCTH
TPEYTrOJIbHUKA.

8 KIIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBouictsa. HYactHble
cillydyad MapajjiesorpaMMoB (NMPSAMOYTOJIbHUK, poMO, KBaapar), UX MNpPHU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssMoyroJsibHas Tpaneuus.

Meron ynBoenuss menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TEOpPEMA O MPOMOPLUUOHAIBHBIX OTPE3KAX.

CpenHure nTMHAK TPEYTroJIbHUKA U Tpanenuu. LIeHTp macce TpeyroiabHuKa.

[Tonobue TtpeyronbHUKOB, KO3(pPuiument mnogodus. [Ipusnaku nomoOus
TpeyrojabHUKOB. [IpumeHeHue nogo0us pu pelieHUH MPaKTUYECKUX 3a/1ad.
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CpolicTBa 1uiomaae reomerpuueckux Guryp. Dopmynbl A IUIOLIAAU
TPEYroJIbHHUKA, NapajuienorpaMma, pomOa u Tpanenuu. OTHOILIEHHE IUIOIIAIeH
MoI00HBIX GUTYP.

BerunciieHne miomane TpeyrojabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TAHI'€HC OCTPOIO yIJIa MNPSAMOYTOJIbHOIO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. TpuroHomerpuueckue (yHKIUU
yriioB B 30, 45 u 60°.

BrmcaHHbBIE U LIEHTPAJIBHBIE YIUIBL, YTOJI MEXKY KacaTeIbHOW U XOPAOM. YTJIbI
MEXKIy XOpAaMH M CEKyIIMMH. BrrcaHHblE M ONMCAHHBIE YETBIPEXYTOJbHUKH.
B3aumHoe pacnonoxeHue AByX OKpykHOocTed. Kacanue oxpysknHocteit. OOmue
KACaTeJIbHBIE K JBYM OKPYXXHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrmioB or O go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAeCTBO. DOpMyIIbl PUBEACHUS.

Pemenue TpeyroapsHuKoB. Teopema KOCHHYCOB U TeOpeMa CUHYCcOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

ITpeoOpa3zoBanue noaodus. Ilogo0ne COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MNPOU3BEICHUU
OTPE3KOB CEKyLIUX, TEOPEMA O KBAJAPATE KaCATEIbHOM.

Bekrop, anuHa  (Momynb) — BEKTOpa,  COHANpABICHHBbIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HANPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOPOB, ONEpaluyd HaJ BEKTOpaMH. Pas3noxkeHue BEKTOpa MO JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTtopa. CKalsipHOE MNPOU3BEIECHUE
BEKTOPOB, IPUMEHEHNE ISl HAXOKICHUS JJIMH U YIJIOB.

JlexapToBBI KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUS IIPSIMOM M OKPY>KHOCTH B
KOOpAMHATAaX, MEPECEUECHUE OKPYKHOCTEM M MNpsIMbIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. J[JIMHA OKPYKHOCTU. ['payCHas U paguaHHas
Mepa yIJia, BBIUMCICHHWE JUIMH JOyr OKpykHOcTeu. [lmomane kpyra, cekropa,
CErMEHTA.

JIBMKEHHs TUIOCKOCTM M BHYTPEHHUE CHUMMETpUM (QUryp (dJIEMEHTapHBIE
npeactasienust). [lapannensHbiit nepenoc. [ToBopor.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«I'eomeTpus XapaKTEPU3YOTCS:

1) narpuoTHYecKoe BOCIIMTAHME:

MPOSIBJICHUEM HHTEPECAa K NPOLUIOMY UM  HACTOSAIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSM  POCCUHCKHMX
MaTeMaTUKOB U POCCHUICKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJb30BAaHUIO ITHUX
JOCTH)KEHUI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEH I'pa)kIaHMHA U pealu3aliu ero
npaB, TMPEJICTAaBICHUEM O MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SABJIEHUH, MPOIEAYp IPakJaHCKOro oOliecTBa (Hampumep,
BBIOOPEI, OTPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTMIKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPaJIbHO-3THYECKUX TPUHLUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PCEIICHUM MPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HANpPaBIEHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
oOpa30oBaHUsS Ha TMPOTSDKCHWHM BCEH JKU3HU IS YCHENHOW TpodeccHoHambHOM
NESATEIbHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
MOCTPOEHUEM MHJMBUIYATbHOM TPAEKTOPUU 00pa30BaHMS M )KM3HEHHBIX MJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTHIO K OMOLMOHAIBHOMY M  3CTETHMYECKOMY BOCIPHUSITHIO
MaTEeMaTU4YeCKUX OOBEKTOB, 3ajad, PEHICHUH, pacCyX JACHUM, YMEHHUIO BUJIETh
MaTeMaTUYeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI0 IO3HAHMSA:

OpUEHTaluel B [JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHMYeCKON HayKu Kak cdepbl ueIoBEeYECKOil
JEATEIIbHOCTH, ATANoOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHS LMBWIM3ALINH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKU U MAaT€MaTUYECKOW KYJbTypOW Kak CpeACTBOM
MO3HAHWA MHpPA, OBJAJECHUEM IMPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATENBHOCTH;

6) ¢usuyeckoe Bocnuranue, GopMHPOBaAHHME KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1arONOJyYHusi:
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FOTOBHOCTBIO MPHUMEHSTh MATEMAaTHYECKUE 3HAHWS B HMHTEpecax CBOErO
3I0pOBbs, BEACHUS  3J0POBOro  oOpa3a KWU3HU  (3I0pOBOE  MUTAHUE,
cOQTAaHCUPOBAHHBI PEXUM 3aHATHUM W OTHbIXa, peryisapHas Qusnueckas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA PedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAaKOI0 K€ MpaBa APYroro 4eiOBeKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpHMEHTALIMEN HA IPUMEHEHUE MATEMATUUYECKUX 3HAHUM ISl pEIICHUs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPY>KaIOIIEH Cpeibl, TUIAHUPOBAHUS MMOCTYIIKOB U OLIEHKHU
WX BO3MOXHBIX MMOCJEACTBUI IS OKPYIKaIOIEel cpefibl, 0CO3HAHUEM TI100aTbHOTO
XapaKTepa AKOJOTUUECKUX POOJIeM U MyTel UX PeIIeHUs;

8) apanranmus K M3MEHAKIIUMCH YCJOBUSM COLMAJIBHOM U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM UUCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMMOCThIO B  (OPMUPOBAHMHM HOBBIX 3HAHWM, B TOM YHUCIE
bopMyIMpPOBaTh UJIEH, TIOHITHS, TUIIOTE3bl 00 O0BEKTaX U SIBJICHUSX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IIIaHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYAIIMI0 KaK BBI30B, TPEOYIOUIMNA KOHTPMEp, KOPPEKTUPOBATh
MPUHAMAEMbIe pEIIeHUs] W JeWCTBHUS, (OPMYJIMPOBATh M OIEHUBATh PHUCKH U
MOCJIEACTBUSA, (POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIEe el CTBUS
ba3oBbie jornyeckue 1eucTBus:

e BBUBJIATH W XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKA MATEMATHUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (OPMYJIUPOBATH
ONPENECTICHUS MIOHSTHUH, YCTaHABIINBATh CYIIECTBEHHBIN MpU3HAK
KJaccu(UKauy, OCHOBaHUS nJsi O0O0OLIEHHS U CpPaBHEHUSA, KPUTEPHUH
MPOBOJMMOIO aHAIIN3A;

e BOCIPUHUMATb, dbopMyIupoBaThH u npeoOpa3oBbIBaTh CYXKICHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC, CIMHUYHbBIC, YACTHBIE U O0IIHe, YCIOBHBIC,

e BBUIBJISITh MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS B
¢dakTax, MaHHBIX, HAOIOJACHUIX W YTBEPXKIACHUSIX, MPEAiaraTh KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

e Ji€NaTh BBIBOALI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;
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pa30upaTh JOKa3aTelbCTBA MAaTEMaTUYECKHX YTBEPXKACHUN (IpsMble U OT
OPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIBHO HECIOXHBIE JIOKa3aTesIbCTBa
MaTeMaTHYeCKUX (PaKToB, BEICTpPAUBATh ApIYMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATH CIIOCO0 peleHns yueOHo! 3aaun (CpaBHUBATh HECKOJIBKO BAPHAHTOB
peunieHus, BbpIOMpaTh HaumOoJee NOAXOMSIIIHUA € YYETOM CaMOCTOSITENIBHO
BbIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKue AeCTBUSA.

WCIIOIb30BaTh BOMPOCHI KaK HCCIEI0BATCIbCKUN HWHCTPYMEHT TIO3HAHMS,
dbopmyIupoBaTh  BOMPOCHI, (UKCUPYIOIIHME MPOTHBOpEUYHe, Mpoodsemy,
CaMOCTOSATENILHO YCTAaHABIWBATh MCKOMOE W JaHHOE, (JOpMUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UIUIO, MHEHHUE;

IPOBOJMTh II0  CaMOCTOATEIBHO  COCTABJICHHOMY IUIAHY  HECJIOXKHBIM
AKCIIEPUMEHT, HEOOJBIINOE HCCIIeI0OBaHUE I10 YCTAHOBJEHUIO OCOOCHHOCTEM
MaTeMaTU4YeCKOro 00bhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOOI;
CaMOCTOATENFHO (opMyIHpoBaTh OOOOIIEHUS W BBIBOJLI 10 PE3yIbTaTaMm
IPOBEAEHHOTO HAOIOJACHUS, HCCISIOBaHMs, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIEHUIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE IMIpoIlecca, a TakKe BBIJIBUTATH
MPEATNOJIOAKEHHUS O €0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pa6ora c nndopmanueii:

BBISIBIISITh  HEJIOCTATOYHOCTh H  W30BITOYHOCTH HMH(POpPMAIMH, JTAHHBIX,
HEOOXOMUMBIX JIJIsl PEIICHUs 3aa4H;

BbIOWMpaTh, AaHAIM3UPOBATh, CHUCTEMATH3UPOBATH W  HHTEPIPETHPOBATH
UHGOPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABICHHUSI,;

BEIOMpATh GOopMy MpeACTaBICHUS HHPOPMAIIUK ¥ WILTIOCTPUPOBATH PEIIacMbIe
3a/layu CXeMaMH, TuarpaMmMamMu, HHOU rpauKkoi U MX KOMOMHAIIMSIMU;
OIICHMBAaTh HANEKHOCTh HH(DOpPMAIMM TIO KPUTEPHSIM, TIPEUIOKCHHBIM
YUHTEIIEM WIH CPOPMYITHPOBAHHBIM CaMOCTOSTEILHO.

KoMMyHMKaTHBHbIE YHHMBeEpPCAJbHbIE YUeOHbIe HeiiCTBUS:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBHM C YCIOBHUSIMHU H
LEISIMU OOILEHHUS, SICHO, TOYHO, IPAMOTHO BBIPAKAaTh CBOKO TOYKY 3PEHHS B
YCTHBIX ¥ MMMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO XO/AY pelIeHUs 3aauH,
KOMMEHTHUPOBATh MOJyYEHHBINA PE3YIbTAT;

B XoJle OOCYyXJEeHHs 3aJaBaTh BOIPOCHl MO CYILIECTBY OOCYXIaeMOW TEMBlI,
npoOJeMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh WJEH, HALEJICHHBIE Ha IOUCK
pELIEHMs, COIOCTABIATh CBOM CYXKIEHUS C CYKICHUSAMH JPYIMX YYaCTHHKOB
nuanora, oOHapy>XKMBaTh Pa3JIMyUe U CXOACTBO MO3ULIUNA, B KOPPEKTHOH popme
(bopMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAKEHUS;
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e TPEACTABISITH PE3YNHTATHl PEIICHUS 3a/1aud, JKCIIEPUMEHTA, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOATEILHO BBHIOMPATh (hOpMAT BBICTYIUICHHUS C YYETOM 3a7ad
IIPE3EHTAIMN U OCOOEHHOCTEH ayIuTOpHUU;

e TIOHMMAaTh WM WCIOJH30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAWBHUIYATbHON
pabOTHI IPH PEIICHUHN YUYEOHBIX MAaTEMAaTHICCKUX 3a71aY;

e TMPUHUMATH IICJIb COBMECTHON JEATEIHHOCTH, IUIAHHUPOBATH OPTraHU3AIIUIO
COBMECTHOI paboThl, paclpeaessTh BUAbl pad0T, JOroBapuBaThCs, 00CYKAATh
IPOIIECC U Pe3yJIbTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKHX JTIOJICH;

e yYacTBOBaTh B TPYMNIOBBIX (opMax paboThl (0OCYXKIEHUSI, OOMEH MHEHHIMHU,
MO3TOBbIE INTypMbI ¥ JApYyTW€), BBIIOJHATH CBOIO YacTh pPalbOTHl U
KOOPJMHUPOBATh CBOU JCUCTBHUS C JAPYTUMHU UYJICHAMH KOMAaHJbBI, OIEHUBATH
KauyeCTBO CBOETO BKJIJIa B OOIINI MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIE YUeOHbIE NelCTBUSA

Camoopranu3amnus:

e CaMOCTOSITEIIBHO COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3aa4u (MU €TO YacTh),
BBIOMpATH CIIOCO0 penieHus ¢ Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C
y4€TOM HOBOU MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEKT:

e BJAAETh CIMOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3ynbrara
peIIeHs MaTeEMaTUIECKOH 3a1a4H;

e TMpPEABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IMpPH PEIICHUH 3a/1ayH,
BHOCHTH KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHWBATH COOTBETCTBHE pe3yjbTaTa NEATCILHOCTH ITOCTABICHHOW METU |
YCIOBUSIM, OOBSCHATh TPHUYUHBI JOCTWIKEHUS WU HEAOCTHIKEHUS eI,
HaXOJHThH OIMHUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATDBI

K xonuy oOydenuss B 7 kJjacce oOydYarolMiicsi MOMYYUT CIIEAYIOIINE
MIPEIMETHBIC PE3yJIbTATHI:

Pacrio3HaBaTh W3y4YeHHBIE TE€OMETPUYECKHE (DHUTYpHI, OMpPENesiTh HX
B3aMMHOE PaCIOJIOKEHUE, H300pakaTh TeOMETpUYecKre (QUrypbl, BBITIOIHATH
YEepTEXKHU IO YCIOBHUIO 3a/1a4n. VI3MepsATh IMHEWHbIC U YTIIOBbIE BEIMYUHBL. Perrath
3aJ1ayd Ha BBIUMCIICHUE JJIMH OTPE3KOB U BETUYNH YTJIOB.

Jlenate TpyOyrO OIIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYWH TIPEIMETOB B
peaNibHOW >KM3HHU, pa3MEpOB NPUPOAHBIX OOBEKTOB. Pazmmuarh pasmepsl 3THX
OOBEKTOB IO TIOPSAKY BETUIHHBEI.

CTpoHTh YEPTESIKH K TCOMETPUICCKUM 3a/1adaM.
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[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIOJIb30BATh
MPU3HAKHN ¥ CBOMCTBA PaBHOOEAPEHHBIX TPEYTOILHUKOB MPHU PEIICHUN 3a/1a4.

[IpOBOIUTE JTOTHYECKUE PACCYKICHUS C HUCIOJIb30BAHUEM I€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAaHBbI, MPOBEAEHHON K TUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F€OMETPUYECKUX 3a]1a4.

OrnpenensTe napamiebHOCTh MPSIMBIX C TOMOIIBIO YTIJIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymasa. OnpeaensaTe napauieIbHOCTh NPSIMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU O TOYEK APYTOM MPSIMOHM.

PemaTe 3a1aun Ha K1eT4aTol Oymare.

[TpoBOIUTE BRIUMCICHUS K HAXOUThH YUCIIOBBIC M OYKBEHHBIE 3HAUCHHUSI YTIIOB
B F'€OMETPUYECKUX 3aJadyax C UCIIOJb30BAHUEM CYMMBbI YIJIOB TPEYIOJIbHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpPU MEPECECUCHUH JBYX
MapajlIeIbHbIX MPSIMBIX CEKYIIECH. Pemars mpakTHyecKre 3aJauyr Ha HaXO0XKIACHUE
YIJIOB.

Brnagers mNOHSATHEM TE€OMETPUYECKOIO MECTAa TOYEK. YMEThb ONPENEIATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHIUKYJIISAP K OTPE3KY KaK reOMETPUUECKUE
MECTa TOYEK.

@opMyIMpPOBATh OMNPEAECIEHUS OKPYKHOCTH MU Kpyra, XOpIbl U JUaMeTpa
OKPYXHOCTH, TTOJIb30BATHCSI NX CBOMCTBAMU. Y METh MMPUMEHATH 3TH CBOMCTBA IMPHU
peleHny 3aaad.

Brnagerp MoOHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonb3oBaThcad (akTaMu O TOM, YTO OHUCCEKTPUCHI YTJIOB
TPEYroJIbHUKA IMEPECEKAOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC
MEPIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BrnaneTp noHsATHEM KacaTeNbHOM K OKPY>KHOCTH, IOJIB30BATHCA TEOPEMOU O
MEPIEHIUKYJISIPHOCTH KaCaTeJIbHOW U paguyca, IPOBEAEHHOTO K TOUKE KaCaHUSI.

[Tonb30BaThCA MPOCTEUIIUMU T'€OMETPUIECKUMHU HEPABEHCTBAMM, ITOHUMATh
UX IPAKTHYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOEHHUS C MOMOIIBIO [IUPKYJIA U
JIMHENKHU.

K xoniy oOyuenus B 8 kjacce oOydYaromiuiics MOJYYUT CIEIyIONTUE
MIPEAMETHBIE PE3YIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
MOJIb30BaThCS UX CBOMCTBAMHU MPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKHM IEPECEUCHUS MEAUAH TPEYrojbHUKA (LIEHTpa
Macc) B PEIICHUH 3a/1a4.
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Bnanets noHsiTieM cpeiHEN IMHUY TPEYTOJIbHUKA U TPANEIUU, MPUMEHSITh UX
CBOICTBA IIPY PELICHUHU reoMeTprudecKux 3aaad. [lons3oBarecs Teopemon Paneca
U TEOpPEMOM O NPONOPUUOHAIBHBIX OTpPE3KaX, MPUMEHSTh MX [JIs PEHICHUs
MPAKTUYECKUX 3a/1a4.

[IpuMeHsTh NpU3HAKHU MOJ00US TPEYTOILHUKOB B PEIICHUU T€OMETPUUYECKUX
3a/1a4.

[Tonb3oBaTecss Teopemor Iludaropa mg pemieHUss TE€OMETPUUYECKUX U
IpaKkTUYeCKUX 3aaa4. CTpOUTh MAaTEMATUUYECKYIO MOJIEb B TPAKTUYECKHX 3a7a4ax,
CaMOCTOSTEIILHO JI€JIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOILNE JITUHBI.

Bianerp NOHATHMAMM CHHYyCa, KOCHMHYyCa M TaHI€HCAa OCTpPOrO yrja
IPSIMOYTOJIBHOTO TPeyrojbHuKa. [101b30BaThCS 3TUMH MOHATHUSAMU JJIsl pELICHUS
MPAaKTUYECKUX 3a/1au.

Borancnsats (pa3nuuHbIMUA CIOCO0AMH) TUIOMIAL TPEYTONbHUKA U TIJIOMIAU
MHOTOYTOJBHBIX  (QuUryp (moyib3ysich, TJI€ HEOOXOJUMO, KaJIbKYJISITOPOM).
[IpuMeHSTh MOTyUYEeHHbIC YMEHHS B MIPAKTUUYECKUX 3a/1auax.

Brnanete MNOHATHSMU BIHMCAaHHOTO W LEHTPAJBHOIO yIJa, HMCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX YTIJIaX, YIJIaX MEXIY XOpJlaMH (CEKYIIUMH) U YIie MEXIY
KacaTeJIbHOM M XOPAO0i NpH PELICHNH T€OMETPUUECKUX 3a]1ay.

Branerp MOHATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOI'O YEThIPEXYTOJIbHUKA MPU PELICHUH 3aa4.

[IpuMeHsATh MOJIydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHYECKUE
MOJIENIN JUIS 3a/1a4 PEANbHOW JKM3HU U MPOBOJANTH COOTBETCTBYIOIINE BBIUNCICHUS
C NpPUMEHEHUEM MOoJ00us U TPUTOHOMETpUU (TOJB3YSACh, TIAE HEOOXOAMMO,
KAJIBKYJISITOPOM).

K xoHmy oOydenus B 9 kJjacce oOydYaromuiicsi TMOMYYUT CIICAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPHIX YTIJIOB, HAXOIUTh C UX
MIOMOIIBIO PA3IMYHbIE BJEMEHTHI MPSMOYIOJIBHOTO TPEYroJbHUKA («pElIeHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMONIBIO KAJIBKYJIATOPA) JTHHBI
Y YTJIbI ISl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs popMysiaMH NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM I HAXOXKJIECHHSI COOTHOIIEHHM MEXAYy TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXOXKIACHUS Pa3INYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEyTrOAbHUKOB»), MPUMEHITh HUX MpHU
pELICHUH T€OMETPUYECKHX 3a/1ay.

Bnaznets nonsTusIMU IpeoOpa3oBaHus 0A00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThcsi cBOMCTBaMM MOA00MS MPOU3BOJIBHBIX (UTYD,
yMETh BBIYHUCIISTH JJIMHBI W HAXOAUTh YIVIbl Y MOJA00HBIX (uryp. [IpumeHsts
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CBOMCTBa TOA00MA B MPAKTUYECKUX 3aadyax. YMETh MPUBOAUTH MPUMEPHI
MOI00HBIX (DUTYP B OKPYIKAIOIIEM MHPE.

[Tonp30BaThCs TEOpEMaMU O MPOU3BEACHUN OTPE3KOB XOP/, O MPOU3BEACHUU
OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThC BEKTOpPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3MUECKUIL
CMBICJ, TMPUMEHSATh HMX B PEHICHUH TEOMETPHUECKUX U (U3NYECKUX 3a/]ad.
[TpuMeHATH cKaNsipHOE IPOU3BEICHUE BEKTOPOB JJIsl HAXO0XKICHUS JJIMH U YTJIOB.

[Tonp30BaThCs METOAOM KOOPIMHAT HA IJIOCKOCTH, IPUMEHSATD €T0 B PEIICHUN
reOMETPUYECKUX U MPAKTUUYECKHUX 3a/au.

Bnaneth MOHATUSMHU NMPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIUHBI OKPY>KHOCTH,
JUITMHBI AYTH OKPYXHOCTH U PaJMaHHON MEpHl yIiia, YyMETh BBIUMCIATH IUIONIAIb
Kpyra u ero yacteil. [[puMeHsITh nmoyry4eHHbIe YMEHUS B IPAKTUUECKUX 3a/1a4ax.

Haxoauts ocu (Wau LEHTPBI) CUMMETpUM (UTYp, NPUMEHSTH JABMXKEHUS
MJIOCKOCTH B MPOCTEHIINX CITyYasix.

[TpuMeHATh TOMyYeHHBIE 3HAHUSA Ha TMPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJICJIH JJIS 3a/1a4 PeaJbHON JKU3HHU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYMCIICHUS
C TNPUMEHEHHEM IMOAO0OMS U TPUTOHOMETPUUECKUX (PYHKIMI (IOJIb3yACh, TIe
HE0OXO0IMMO, KAJIbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
N HanmenoBan  KoJunuecTBo 4acoB DJIeKTPOHHbIE
© Me pa3aesioB U (uudposbIe)
n/ Bcer  Kourtpoabn IpakTHyeck
TeM oOpa3oBaTeJibHbIE
Il 0 ble padoThbI ue padoTbl
NPOrpamMmbl pecypcebl
IIpocreitmme
T€OMETPUYECK
ue Gpurypsl u bubnuorexa [JOK
1 UX CBOMCTBA. 14 https://m.edsoo.ru/7f415
H3mepenne e2e
F€OMETPUYECK
WX BEJIMIHMH
but6mmoreka [JOK
2 TpeyronbHUKH 22 1 https://m.edsoo.ru/7f415
eze
[TapannensHbie
DSMLLE bubmuorexa [JOK
3 P ’ 14 1 https://m.edsoo.ru/7f415
CyMMa yTJIOB 626
TpeyroiabHUKa T
OKpyXHOCTb U
« Py bubmuorexa [JOK
4 YT 14 1 https://m.edsoo.ru/7f415
I'eomeTpuyeck 026
1€ MOCTPOEHUs o
[ToBTOpEHwUe, bubnmnorexa [JOK
5) 00o011IeHNe 4 1 https://m.edsoo.ru/7f415
3HAHUH e2e
OBIIEE
KOJIMYECTBO
4
YACOB IIO 08 0
I[TPOTPAMME
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8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(uu¢posbIe)
n/  pasgenoBuTeM  Beer  Komtpoasn — IlpakTmueck
oOpa3oBaTeJibHbIE
1| nmporpaMmMbl 0 ble padoThI ue padoTbl
pecypchbl
YeThIpEXYToabHU buGnnorexa [IOK
1 PRy 12 1 https://m.edsoo.ru/7f41
KH
7e18
Teopema daneca
U TeopemMa o
HPOTIOPIHOHANBH bubmuoreka [JOK
2 poTIop 15 1 https://m.edsoo.ru/7f41
BIX OTPE3KaX, 7618
noxo0HbBIE
TPEYTOJIbHUKHU
[Lnomane.
Haxoxaenne
IUIOIIAACH Bbu6nuorexa [JOK
3 TPEYTrOJIbHUKOB U 14 1 https://m.edsoo.ru/7f41
MHOT'OYTOJIBHBIX 7el18
¢duryp. [Tnomaan
oJI00HBIX Uryp
Teopema
Tudaropa i bubnnorexa [JOK
4 10 1 https://m.edsoo.ru/7f41
Havaia
7e18
TPUTOHOMETPUH
Vsl B
OKPY>KHOCTH.
Brmcannsie u
OTIMCaHHbIC bu6mmoreka [IOK
5 YEeThIPEXYTOJIbHU 13 1 https://m.edsoo.ru/7f41
ku. KacarenbHbie 7e18
K OKPYKHOCTH.
Kacanue
OKpY>KHOCTEH
[ToBTOpEHME, bubmuorexa [JOK
6 00001IeHIe 4 1 https://m.edsoo.ru/7f41
3HAaHUH 7el8
OBUIEE
KOJIMYECTBO
68 6 0
YACOB I1O
I[TPOIT'PAMME
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9 KUIIACC

KoaungecTBo 4acoB
No HaumenoBanue
Kontpo IIpakTuyec

Bcero JbHDBIE KHe
padoThI padoThI

n/ pa3aesioB U TeM
n NMporpamMmbl

Bektoper . Mertog 17 1
1 KOOPIMHAT

CooTHolIeHHE MEXKITY 16 1
CTOPOHAMU H yTJIaMH
TPEYroJbHHKA.
2 CkansipHoe
MPOU3BEJICHUE
BEKTOPOB.

JInuHa OKpYXHOCTH H 14 1
3 IUIOMIAIb KpyTa

JBr>keHus 10 1

[ToBTOpenue Pemienwne 11 -
5 3agau

OBIIEE KOJIMYECTBO
YACOB I10 68 4 0
I[TPOTPAMME

DJIEKTPOHHBIE
(uu¢posbIe)
00pa3oBaTeIbLHbI
€ pecypchl

bu6mmorexa [{OK
https://m.edsoo.ru/7
f4lal2c

bu6nmoreka [JOK
https://m.edsoo.ru/7
f41al2c

bu6mmorexa [IOK
https://m.edsoo.ru/7
f41al2c
bubmnorexa [IOK
https://m.edsoo.ru/7
f41al2c
bu6mmoreka [JOK
https://m.edsoo.ru/7
f41al2c
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