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INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJWH U3 OCHOBHBIX pAa3/eliOB ILIKOJIBHOM MAaTeMAaTHKH,
UMEIOIINI CBOEH IIeNbi0 00€CIeYNTh W3Y4YeHHE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHUHA M B3aUMHOE  pACIOJIOKEHUE, ONUPAeTCsl Ha JIOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHMsI T€OMETPUM Ha YPOBHE OCHOBHOIO
o01ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUICS YUYUTCS MPOBOJUTH
JTIOKa3aTeNIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHUYECKHE YMO3aKIIFOUEeHHUS, JJOKA3bIBATh
WUCTUHHBIE YTBEPXKJCHHS W CTPOUTh KOHTPHPUMEPHI K JOXKHBIM, IMPOBOJUTH
pacCyXJIeHHs «OT IPOTUBHOTO», OTJWYaTh CBOWCTBA OT  IIPU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkIeHud. (Ocoboe 3HaueHHe oKa3aTelbHas
JIMHUSL UMEET JJI YTIIyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[{enbro M3yyeHus TEOMETPUU SIBIISIETCSA UCIIOJIb30BAaHUE €€ KaK MHCTPYMEHTA
[P PEIICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUUECKUX 3a/1a4, BCTPEUYAIOIINUXCS
B peasbHOM ku3HU. OOydvaromuiics JOJDKEH  HAYYUThCS  ONpPEAEIATh
reOMETPUYECKyI0 (UTypy, OINUCHIBATH CJIOBAMHU YEPTEXK WM PUCYHOK, HAWTU
IJIOWAAb  3€MEJbHOTO  y4acTKa, pPACCUMTHIBATh  HEOOXOAMMYIO  JJIMHY
OTITOBOJIOKOHHOTO Kalenst wim TpeOyemble pa3Mepbl rapaka [JjIsi aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIMUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPUHU.
[Tpu pemieHnun 3agad MPaKTHUYECKOI'O XapakTepa OO0Yy4aroUIUiicsl yUuTCs CTPOUTH
MaTeMaTUYeCKHUE MOJEIM pEANbHBIX JKMU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYMCIIEHUS U OLIEHUBAThH aJIEKBATHOCTb MOJTYYEHHOTO PE3YJIbTATA.

Oco0eHHOCTh yU4eOHOTO Kypca yTriTyOJEHHOTO U3YYCHHS TEOMETPUH COCTOUT
B TOM, YTO 0Oy4aroluecs: He MPOCTO 3HAKOMSTCS C ONpeAeIEHHBIMU NOHITUIAMH, a
yBEpEeHHO oByajieBatoT UMH. CylIeCTBYIOIIME TEMBI MpOorpaMMbl 0a30BOr0 Kypca
reOMETPUU U3yYaroTcs Ha OoJiee TITyOOKOM YPOBHE, a 00yJarouuecs: IpuoOpeTaroT
yMEHUS, MOMOTAIINE MM YBEPEHHO NPUMEHSTh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHhKe, HO U B CMEXHBIX MPEAMETax, Mpexae Bcero pusuke u nuHpopMaTuke,
a TaKXKe IMO0JIb30BAThCS MOJTYUYCHHBIMH 3HAHUSIMH MPH PEIICHUU MPAKTHYECKUX
3aaad4.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3yyaercss yriayOn&HHBIM
y4ueOHbIi Kypc «I'eoMeTpusi», KOTOPBIN BKJIIOUYAET CIICYIONINE OCHOBHBIE Pa3/Ieibl
conepxkanus: «Hauana reomerpun», «TpeyronbHukn», «OKpyKHOCTBY,
«HetpipéxyronbHukny, «[logoduey, «IneMeHTs TpUronomeTpumn», «Ilnomann», a
Takxke «Meton koopauHaty, «Bexktopb», «IIpeodpa3zoBanHus MI0CKOCTH.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» orBogutcs 306 uacoB: B 7
kiacce — 102 yaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Hezlenio), B
9 knacce — 102 4gaca (3 yaca B HEZIETIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Hauasna reomerpun

Hcropuss BO3ZHUKHOBEHUS U pPa3BUTUA reoMeTpuu. HauanpHble NOHATHA
reomeTpuu. Touka, mpsimasi, oTpe3ok, Jyd. [lonstue 00 akcuome, Teopeme,
JI0OKa3aTEIbCTBE, ONPEACICHUN.

B3aumHOe pacnosiokeHue TodeKk Ha NpsMou. M3mMepeHue miMHBI OTpesKa,
pPacCTOSIHUE MEXAY TOYKAMMU.

[Tomymnockocte u  yrosa. Bungbl yrios. M3MepeHue BEIUYMH YIJIOB.
BeprukanbHbie 1 cMexHbIE yTIbl. [lapaienbHble U NEPIECHINKYISPHBIC MIPSIMBIE.
Paccrosaue ot Toukn 1o npsimou. buccekrpuca yria.

Jlomanas. Bunbl smomanbix. [nmHa smomaHoi. MHoroyroiaeHuku. [lepumerp
MHOTOyroyibHUKa. [[OHSTHE O BBIMYKJIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble MpPEACTABICHUS O PaBEHCTBE QUTYp, HUX PaCHOJIOKECHHH,
CHUMMETPHH.

[Ipocreiimme mocrpoenus. UHCTpyMEHTHI 11 U3MEPEHUH U IOCTPOCHUM.

TpeyroabHuKku

Buael TpeyronbHUKOB: OCTPOYTOJIbHBIE, MPSAMOYTOJbHBIE, TYIOYTOJbHBIE,
paBHOOEIIpEHHbIC, paBHOCTOpOHHUE. Menuana, OuccekTpuca U  BbICOTA
TPEYTrOJIbHUKA.

PaBencTtBO TpeyrosbHUKOB. llepBblii W BTOpPOW MPU3HAKA PABEHCTBA
TPEYroJibHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM W UX cBoicTBa. [lpu3Hak
paBHOOEIPEHHOT0 TPEYTroJibHUKA. TpeTuit Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CoOOTHOLIIEHUSI MEXIYy CTOPOHAMHM M yIJIamMu TpeyrojbHuka. HepaBeHCTBO
TpeyroysbHuKa. HepaBeHCTBO 0 JyiMHE TOMAaHOM.

Cummerpuunbie  ¢Gurypsl. (OCHOBHBIE CBOWCTBa OCEBOM CHUMMETPHH.
[IpuMepbl CUMMETPHUH B OKPYKAIOLLIEM MHPE.

IHapausenbHblie npsimbie. CyMMa yIrji0B MHOTOYT'OJIbHMKA

[TapaiienbHOCTh MPAMBIX, HCTOPUYECKUE CBEAECHUS O MoCTynare EBknnaa u
0o ponu Jlob6aueBCKOTO B OTKPHITHH HEEBKINAOBOW reomerpuu. CBOiCTBa U
NpPU3HAKUA NapajuieNbHbIX NpsAMbIX. CymMMa yIJioB TpeyroiabHUKa. BHenHue yribl
TpeyrojapHuka. CymMMa BHYTPEHHUX YIJIOB MHOTI'OYIOJIbHUKA M CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMoyrobHbIe TPEYrOJAbHUKH

[Ipu3Hakyu paBeHCTBA NPSMOYTOJBHBIX TPEYTOJBHUKOB. lleprnieHauKkyisip u
HakJIOHHAs. CBOMCTBO MEAUAHBI MPSIMOYTOJIBHOTIO TPEYTOJIbHUKA, TPOBEAEHHON K
runorenyse. [IpAMoyroybHbIi TPEyroJbHUK ¢ yIiIoM B 30°.

OxpyxHOCTH



[ToHSATUS OKPYKHOCTHM M Kpyra. DJIEMEHTbl OKPYXXHOCTH M Kpyra: LIEHTp,
paauyc, IuaMeTp, XOpaa, UX CBOMCTBA. B3auMHOE pacrnosiokeHHe OKPYKHOCTH H
npssMoi. KacarenbHas M cexkymas K OKpYKHOCTH. OKpy»KHOCTb, BIUCAaHHAs B
yrout. [Ipocreitiuye nocTpoeHus ¢ MOMOILBIO UPKYJIIA U JIMHEUKU.

I'eomeTpuyeckne MecTa TOYEK

[TonsiTue 0 reomMeTpUYECKOM MecTe To4eK. [[pumepsl reOMeTpUuYECKUX MecT
TOYEK Ha IUIOCKOCTU. brccekTpuca yria u cepelMHHbII NEPIEHINKYJIISP K OTPE3KY
KaK TeoOMEeTpUYecKHe mecTa TodeK. OmnucaHHas OKPYKHOCTb TPEYIOJIbHHKA, €€
HeHTp. MeToa reoMeTpruuecKiX MECT TOUEK MPU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

ITocTpoeHnusi ¢ MOMOIUBIO HUPKYJIS U JHHEHKH

Uctopuueckue cenenus. OOOCHOBAHUS MPOCTEUIUX MOCTPOCHHM, STaIlbI
3a/1a4y Ha TIOCTPOEHMS, PEIIEHUE 3a/1a4 Ha [IOCTPOCHHUE LIUPKYJIEM U JIMHEUKOM.

8 KJIACC

YerbIpéXyroJbHUKH

[Tapainenorpamm, ero mnpu3HakKu M cBoiicTBa. [IpsMOyronsHuK, pomo,
KBaJIpaT, UX TMPU3HAKU M cBoicTBa. Tpamernusa. PaBHoOeapennass tpamenus, €€
cBoiicTBa U npu3Haku. [IpsamoyronbHas Tpaneuus. CpeaHsis JUHUS TPANCIUU.

CpenHsast TMHUS TPEyTroJbHHUKA. METoJ yABOEHUS MeEAHaHbl TPEYrOJIbHUKA.
Teopema 0 nepeceueHUn MEMaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MNPONOPLIUOHAIBHBIX OTpe3Kax. Teopema
BapunboHa 1151 IpOU3BOJIBHOIO YETHIPEXYTOIbHUKA.

[{enTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHoxoOue

[Togobue TpeyrodbHUKOB, Kod(duuueHnt mogodus. I[lpuszHaku mnomoOus
TPEYTroJIbHUKOB. [IpuMeHeHne momo0usi TpH PEMICHHH TEeOMETPUUYECKHX U
MPaKTUYECKUX 3a/1au.

ILomans

[lonatue o miomaau. CBoiicTBa IUIOHIaAEH TeOMETpUYECKUX (uryp.
[Tpocretimue GopMyIIbl IS IO TPEYTOIBHUKA, MapajuieiorpaMMa, poMoa u
Tpaneruu. [nomanu nogoOHeIX Guryp. OTHOIIEHHE IIONIAICH TPEYTOJIHHUKOB.

Teopema Iudaropa

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu pemeHun
IIPAKTUYECKUX 3a/1a4.

JJIeMeHTbI TPUTOHOMETPUH

CHuHyC, KOCHHYC, TaHI'€HC M KOTAHI€HC OCTPOro yriia NpsIMOYTOJIbHOIO
TpeyrojbHuka. Tpuronomerpuueckue ¢yukiuuu yraos B 30°, 45° u 60°
[IponopurOHAIBHBIE OTPE3KHU B MPSAMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBSI3AHHbIE C OKPYKHOCTBIO



BrnmcanHble M LEHTpanpHBIE YIVIBI, YrOJI MEXAY KacaTeJIbHOW M XOpIOMu.
Yriel MexXay XOpJaMM M CEKyIUMMH. BrnucaHHbIE M ONMCaHHBIE OKPYKHOCTH
TPEYTOJIbHUKA M 4YeThIPEXYrojJpHUKM. CBOWCTBA M NPU3HAKH BIHCAHHOIO
YEeTBIPEXYTOJIbHUKA. B3anMHOE pacnonoxkeHue IByX OKpyxkHocte. Kacanue
oKkpy>kHOCTel. OO1IMe KacaTelbHbIE K ABYM OKPYXHOCTSIM.

9 KUIIACC

Pemienue TpeyrojibHMKOB

Cunyc, xocunyc, Ttanrenc yramoB or 0° go 180°. OcuHoBHOe
TPUTOHOMETPUYECKOE  TOXJAECTBO. @opmysbl  TPUBEACHUS. Pemenue
TPEYTOJbHUKOB. TeopeMa KOCHHYCOB UM TeOopeMa CHHYCOB. PemeHune
IIPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpU4ECKON ONITUKH.

Tpuronomerpuueckue bopmyIbI ISt IJIOIIAIM  TPEYroJIbHUKA,
napauienorpamma, pombOa, tpanenuu. dopmyna ['epona. dopmyna momamu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

Ilomo0ue TpeyroiLHUKOB

Xopapl ©W MOAOOHBIE TPEYrOJAbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BENCHUU OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEACHUU OTPE3KOB CEKYIIMX,
TeopemMa O KBajpaTe KacareslbHOW. [IpuMeHeHue npu pelmeHnr reoMeTpUuYECKuX
3ana4d. Teopembl UeBbl 1 Menenas. [lonstue o romorernu.

MeTtoa KOOpaAMHAT

YpaBHeHHE NPsSIMO HA TJIOCKOCTH. YTJO0BOW K03 UIIMEHT M CBOOOIHBIN
YJIE€H, WX TEeOMETpUYECKUM cMbIci. [lapamienbHOCTh W NEPHNECHANKYISIPHOCTh
npsMBIX (depe3 yriioBod Ko (OUIIMEHT).

VYpaBHeHue oOkpyxHocTu. HaxokneHne mnepecedeHur OKpPYKHOCTEH |
NpsAMBIX B KoopauHarax. PopMyra pacCTOsAHUS OT TOYKH 10 npsMou. [limomans
napajjiesiorpaMma B KOOpAWHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIAJIH.
[IpumeHeHne MeToja KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3a/1a4ax.

BexkTopsl

Bekropel Ha minockocTu. CnokeHUE W BBIYMTAHHE BEKTOPOB — IIpaBUja
TPEYTOJbHUKA U MapajuiesiorpaMMa. Y MHOXKEHHUE BEKTOpa Ha 4ucio. KoopauHaTel
BekTOpa. CIIO)KEHME M BBIYMTAHUE BEKTOPOB, YMHOXXECHHE BEKTOpa Ha YHCIO B
koopauHartax. [I[pumeHeHne BEKTOPOB B (PU3UKE, IIEHTP Macc.

[Tonsitue o OGasuce (Ha TIOCKOCTH). PasmokeHus BEKTOPOB MO 0Oaswucy.
CkansipHoe NPOU3BENCHUE BEKTOPOB, '€OMETPUYECKUN CMBICI U BBIPAXKEHHUE B
JEKapTOBBIX KOOpJuHATaX. JUCTpUOYTUBHOCTH CKaJISIPHOTO MPOU3BEICHUS.
CkansgpHoe mTpoM3BENCHHE U IpoenupoBaHue. [IpuMeHeHMe CKalasipHOTO



IIPOU3BEACHUS BEKTOPOB Ul HAXOXKIECHWS [JUIMH W yrioB. Pemenue
FeOMETPUYECKUX 3a/1a4 C IIOMOILBIO CKAISIPHOTO IIPOU3BEICHUS.

JuHa OKPYKHOCTH M IJIOIIAAbL Kpyra

IIpaBunbHbBIE MHOIOYTrOJbHUKMU. JlMHA  OKpyXHOCTU. [I'pagycHas u
paavaHHas Mepa yrila, BBIUHUCIEHUE IJIMH Iyr OKpyxHocreu. Ilmomans xpyra,
CeKTopa, cerMeHTa. Mcropuueckue cBefeHust 00 M3MEPEHUH IMHBI OKPY>KHOCTH U
IJIOIIAIHA KPYyTa.

JIBMKeHH S JIOCKOCTH

[enTpanbHass cummerpus. LlenTpanbHo-cumMerpuuHbie Gurypsl. [1oBoporT.
OceBas cummetpus. OUrypbl, CUMMETPUYHBIE OTHOCHUTEJIBHO HEKOTOPOW OCH.
[TapayenbHbIN IEPEHOC.

[lonsitue nBwxkeHuss W ero cBoicTBa. PaeHcTBo Quryp. IlposBrenus
CUMMETPUU B IPUPOJE, KUBOIMUCH, CKYJIBIType, apxurekrype. Komnosunnn
NBUKeHUH (pocTeime npuMepsl). [I[puMeHeHrne B reoMeTpuYecKX 3a1ayax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA 1TPOI'PAMMDBI
YYEBHOI'O KYPCA «TEOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJbTAaThl OCBOCHUA NPOTPAMMBI [0 MaTEMaTUKE
XapaKTEPU3YKTCS B YaCTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

NPOSIBIECHUEM MHTEpeca K TMPOUNUIOMY U HACTOSUIEMY POCCUHCKOM
MAaT€MaTHKH, [IEHHOCTHbIM OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHUUCKHUX
MAaTEMAaTUKOB M POCCUMCKOM MATEMATUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ITHUX
JTOCTIDKEHUN B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH IpakJaHWHA U Peau3aliK €ro
npaB, TMPEJICTABICHUEM O MaTeMaTHYECKHMX OCHOBaX (PyHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SABICHUH, MPOIEAYP TPakIaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYX ACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C MPAKTHYECKUM MPUMECHEHUEM JOCTHKCHUNW HAyKH, OCO3HAHHUEM BaXKHOCTH
MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B IESITENBHOCTH YUYEHOTO;

3) TPyA0BOIr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad
MAaT€MaTH4YEeCKOW HAIIPAaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYECKOIO
o0pa3zoBaHMsl HA MPOTSHKEHUM BCEH JKU3HU AJIA YCHEHIHOW MPOQEeCcCHOHATIBHON
NEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEN;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

CIIOCOOHOCTBIO K 3MOILIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajiau, PEUIEHUN, pacCy>XIECHUM, YMEHHUIO BUJETb
MAaTeMaTH4YECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTE HAYYHOTO MO3HAHMS:

OpPUEHTALIMEd B JIESITEIbHOCTM HA COBPEMEHHYK) CHCTEMY HAay4HBIX
IIPE/ICTaBIIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOIbI U
o011lecTBa, MOHMMAHUEM MATEeMaTUYECKOM HayKu Kak c@epbl 4YeJIoBeUYeCKOn
JNEATEIbHOCTH, 3TAallOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl PA3BUTHUS LHUBUJINA3ALNH,
OBJIQJICHUEM SI3BIKOM MaT€MaTHUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpPeACTBOM
MIO3HAHUS MUpPA, OBJIAJEHUEM HABBIKAMH HCCIIEN0BATENBCKON IEATEIIbHOCTH;

6) ¢usnmyeckoro BocnuTaHus, GOpMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYyYUs:



TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBBS, BEACHHS  370POBOTO  oOOpa3a JKH3HH  (3J0pOBOE  IHTAHHE,
cOQJIaHCUPOBAHHBIN pPEXUM 3aHATHUH M OTAbIXa, peryispHas (Qundeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA PEePICKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTro K€ IpaBa JPYroro 4eaoBeKa;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

OpHEHTalMEl HAa MPUMEHEHNE MATEeMaTUYECKUX 3HAHUM NI peuieHus 3ajad
B 00JIACTU COXPAHHOCTH OKpY>Karollell cpefbl, IJIAaHUPOBAHUS TMOCTYNKOB U
OIIEHKM HMX BO3MOXKHBIX TIOCJICICTBUN ISl OKPY’KalOIIeH cpeibl, OCO3ZHAHUEM
TJI00ABHOTO XapakTepa dKOJIOTHIECKHUX MPOOJIEM U MyTEH UX PEIICHUS;

8) aganTanuM K M3MEHAIONIUMCS YCJAOBHUAM COUMAJIbHOW M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO JEATeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA y APYTHX JIOJCH, MpuoOpeTaTh B COBMECTHOW ACSTEIBHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA JPYTHUX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYIUPOBATH UJIEH,
MOHSATHUSI, TUMIOTE3bI 00 00BEKTAaX U SIBJICHUSIX, B TOM YKCJIE paHEE HEU3BECTHBIX,
0CO3HaBaTh ACPUIMTHI COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyallMlio, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIHUIA KOHTPMEp, KOPPEKTUPOBATH
MpPUHUMAEMbIe pelIeHUs] U JeUcTBUS, (GOPMYJIMPOBATH U OIEHUBATh PUCKU U
TOCIICZICTBUS, (HOPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHMsI TPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
ob1iero o6pa3zoBanus y oOydaroiierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEILHBIMU  JIEHCTBUSIMH,  YHHBEPCAIbHBIMA  KOMMYHHKATUBHBIMU
JEUCTBUAMH U YHUBEPCATHHBIMH PETYJISTUBHBIMU JEHCTBUSAMH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jilornueckue aeiicTBUA:

BBISIBISITh U XapAKTEPU30BATH CYUICCTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUH MEXIy MOHATUSAMH, (PopMyIUpOBaThH
ONpeICNICHUs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIUHU,
OCHOBaHWUS JIJIs1 0000IICHHS ¥ CPAaBHEHH S, KPUTEPUU MTPOBOIUMOTO aHATN3A;



BOCIIpUHUMATh,  (OPMYyIUpPOBaTb U  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIC U OTPHUIATENIbHBIC, €IMHIUYHbIE, YACTHBIE U OOIIHE, YCIOBHbIC;

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS
B (pakTax, JNaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUEHHH 110 aHAIOTUH;

paz0OupaTh J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
IPOTUBHOIrO), MPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MAaTEMAaTHUYECKHX
(dakToOB, BBICTpaWBaTh ApTyMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHSTh METOJ] MaTeMaTUYeCKOW WHIYKIIMH, OOOCHOBBIBaTH COOCTBEHHBIC
paccyKJIeHHUs;

BBIOMpaTh Croco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEILIEHUs, BbIOMpaTh Hauboliee MOAXOASAIIMM ¢ y4€TOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KAaK MCCIEI0BATEIbCKUM WHCTPYMEHT TMO3HAHUS,
bopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MOpoOdieMy,
CaMOCTOATENIbHO YCTAaHaBJIMBaTh HMCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULUIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY DKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO OOBEKTa,
3aBUCHUMOCTEN 00OBEKTOB MEXY COOOMH;

CaMOCTOSITENNbHO (POPMYITUpPOBAaTH OOOOIICHHSI U BBIBOJBI MO pe3yibTaTaM
OpOBEAEHHOIO  HAOIIOACHMS, MCCIEAOBAaHHUSA, OKCIEPUMEHTA, OLEHUBATh
JIOCTOBEPHOCTb MOYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000LICHMI;

POTrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpOIlecca, a TaKXKe BbIABUTAThH
IPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c ungopmanmeii:

BBISIBIISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTh HMHGOpPMAINH, JaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHUS 3a]1a4H;

BbIOMpATh, aHAJIU3UPOBaTh, CHUCTEMATU3UPOBaTh M HUHTEPIPETUPOBATH
UH(OPMAIUIO Pa3INYHbIX BUAOB U (POPM IPENCTABICHNUS;

BEIOWpaTh (opmy mpencrtaBieHuss WHGOpPMAIMM W WLIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmmMaMu, HTHOUW rpaduKkoi U uX KOMOUHAIIMSIMU;

OIICHUBATh HAJAEKHOCTh MHPOPMALIUU 1O KPUTEPHUSIM, MPEATOKEHHBIM WITU
c(hOpMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATH U (POPMYJIMPOBATH CYX JACHHUSI B COOTBETCTBUH C YCIOBUSIMH U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOI TOYKY 3PCHHUS B
YCTHBIX M THCHMEHHBIX TEKCTaX, JI1aBaTh IMOSCHEHHUS MO XOJy PEIICHHS 3aJayH,
KOMMEHTHPOBATh TIOJIYYCHHBINA PE3yJIbTAT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh HJCH, HAICJICHHBIE Ha TIOWCK
pelIeHns], COIMOCTABIISTh CBOM CYXIEHUS C CYXICHHSAMU JPYTHX YYaCTHUKOB
Jyaaora, oOHAapyXUBaTh Pa3finunMe M CXOJICTBO TO3UIIMH, B KOPPEKTHOH (opme
bopMyIIHpOBaTH pa3HOTIIACHS], CBOM BO3PAYKEHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHUS 3aJ1a4i, DKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpPATh (opMar BBICTYIUICHHUS € Y4E€TOM 3ajad
MIPE3CHTAIIMU 1 OCOOCHHOCTEH ay IUTOPHH;

MMOHUMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAaHJAHOM U WHIUBUIYATHHOM
paboThl MpU pEIICHWH Y4YeOHBIX MaTEeMaTHYECKUX 3ajad, IPUHUMATh IeJb
COBMECTHOM JeATEIHbHOCTH, IUTAHHUPOBATHh OPTraHU3alUI0 COBMECTHOW paloTHI,
pacrpenensaTh BUABI padOT, JOTOBapHBAThCs, OOCYXAaTh IPOIECC M Pe3yJIbTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IpyHmnoBbIX (opmax paboThl (00CyxkAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINIOJHATH CBOIO YacTh pabOTBI |
KOOPJIMHUPOBATh CBOWM JCHCTBUSA C JPYTMMH WICHAMH KOMAaHJbI, OIICHUBATH
KauecTBO pe3yJibTarTa M Kad4ecTBO CBOCTO BKJIajJa B OOIIMH pe3yibTaT Mo
KpUTepusiM, chopMyJIMPOBAHHBIM YUYACTHUKAMU B3aHMOICHCTBUS.

PeryisiTuBHbBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBJISITh MPOOJIEMBI VISl PEIICHUS] B JKM3HEHHBIX M y4E€OHBIX CHUTYyalUsX,
OPUEHTHUPOBATHCS B PA3IMYHBIX MOAX0JAX TPUHATHUS pelieHUi (MHIUBUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTABJIATh IUIAH, aJrOPUTM pEUIeHUs 3ajadd (WU €ro
4yacTh), BBIOMpATh CHOCOO pemeHuss ¢ Y4ETOM HMEIOIIUXCA PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapHaHTHI
pelIeHHit ¢ y4ETOM HOBO MH(POPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/IeTh CIIoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibTara
pelIeHus] MaTeMaTUYECKOM 3a/]auk, CAMOMOTHUBALIUU U PeIICKCUU;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUU 3a7a4H,
BHOCHTh KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMIMOOK, BHISIBJICHHBIX TPYIHOCTEH;



OIICHUBATh COOTBETCTBUE PE3yjbTaTa JEATEIIBHOCTH MOCTABJICHHOW LIEIU U
YCIIOBUSIM, OOBACHSTH IPUYUHBI JIOCTHKCHUS UM HEIOCTYXKCHHUS 11€7TH, HAXOIUTh
OIKOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIpakaTh SMOILIMM TPU H3YYEHUHW MATEMAaTHUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAIBHYIO OIIEHKY pEelIeHUs 3aauHu.

HNPEJAMETHBIE PE3YJIBTATBI

K koniry 00yuenus B 7 kj1acce 00ydaromuics MOIyduT CIEAYIONNe MPeAMETHBIC
pe3yJIbTaTHhI:

Pacno3naBath H3yde€HHBIE TE€OMETpUUECKHE (UTYpPBI, ONPENesaTh HX
B3aMMHOE pPacCIoJIOKEHHE, H300pakaTb TIE€OMETpUYECKHE (Urypbl, BBINOJIHATH
YEpPTEXKU IO YCIOBHIO 3aAauu. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIIMYHUHBI.
PemaTp 3a1aun Ha BBIYMCIICHHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenatb NPUKUAKY U OLICHKY JIMHEHMHBIX U YIJIOBBIX BEJIIMYUH IIPEIMETOB B
peanbHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepbl ITUX
00BEKTOB IO MOPSIAKY BETUUUHBI.

CTpouTh 4epTe U K FTEOMETPUUYECKUM 3a/1auam.

[lonp30BaTbCsd MpPHU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIIOIb30BaTh
MPU3HAKHU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PELICHUH 3a]1a4.

[IpoBOIUTH JTOTMYECKUE PACCYXKICHUS C UCIOJIb30BAHUEM TE€OMETPUYECKHUX
TEOPEM.

[lonp30BaThCsAd MpPHU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIHAaHbl, MPOBECAEHHOM K  THUIOTEHY3€  IPSAMOYI'OJIBHOIO
TPEYTroJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4.

OnpeaensaTs napauieIbHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekyad. OnpenensTe napaieIbHOCTh MPSMbBIX C MTOMOIIBI0 PABEHCTBA
PACcCTOSIHUAM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTOU MPSIMOM.

Pemate 3a1aum Ha KieT4yaTon Oymare.

[IpoBOANTL BBIYKMCICHUS M HAXOJUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKUX 33Ja4yax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEUCHUH [IBYX IapaJUICIbHBIX IMpPAMBIX CeKylleh. Pemare mnpakTtuueckue
3a7la4d Ha HaXOKJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIJla U CEPEUHHBINA NMEPIEHANKYISIP K OTPE3KY KaK T€OMETPUUECKUE
MecTta Touek. [lonb3oBaThcs NoHsTHEM reoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTeJIbCTBE TEOMETPUUECKUX YTBEPKACHUN U IIPU PELICHUU 3a/1a4.



@opmMynUpPOBaTh OMPEAECIEHUS] OKPYKHOCTH W KPyra, XOpIbl U JHaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh KX CBOMCTBAMH. ¥ METh JOKA3bIBATh U IPUMEHSThH
ATH CBOMCTBA IIPU PEUICHUU 3a/1a4.

Biangete MOHSATHEM ONMMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoJUTh €€ eHTp. Jloka3pIBaTh U UCIHOJIb30BaTh ()aKThl O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
MEPIEHINKYJISIPBI K CTOPOHAM TPEYTOJbHUKA ITEPECEKAIOTCS B OJHOM TOUKE.

Brnagers noHsATHEM KacaTeIbHOW K OKPYKHOCTHU, MOJIb30BATHCSI TEOPEMOU O
MEPIEHANKYJISIPHOCTH KacaTEeIbHOW M pajnyca, MPOBEAEHHOIO K TOYKE KAacCaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, TPOBEIEHHBIX U3
OJHOW TOYKH, U IPUMEHSATH 3TO B PEIICHUU F'€OMETPUUECCKUX 3a7aY.

Jloka3plBaTh W TIPUMEHSTH MPOCTEUIINE TIE€OMETPUYECKUE HEPABCHCTBA,
MMOHUMATh UX MPAKTUYECKUIN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOEHHUS C MOMOUIBIO LIUPKYJIA U
JIMHEHKHU.

K koniy oOyuyenus B 8 kiacce 0OydarOUIUMHCA TOJYYUT CIEIYIOIINUE
peIMEeTHbIEC PEe3yIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTONBHUKOB, WX OJIEMEHTHI,
IIOJIb30BAThCS MX CBOMCTBAMM IpPH PEIIEHWU I'eOMETPUYECKUX 3ajaad. Pazmuyath
MPU3HAKK U CBOMCTBA MapajieorpaMmma, poM0a U npsMoyTroidbHUKA, JOKa3bIBaTh
WX U YBEPEHHO MPUMEHSITH NMPHU PEUICHHH T€OMETPHUUECKHX 3a7ad.

Hcnonp30BaTh CBOMCTBA TOUKH MEPECEUCHUS] MEUaH TPEYroJbHUKa (LEHTpa
Macc) B pELICHUH 3a/a4.

Braners nouatueM cpenHed JMHUU TPEYTOJIbHUKA M Tpamneluu, TPUMEHSITh
UX CBOMCTBAa NpHM pEIICHUH T€OMETPUYECKUX 3aaad. lcmonp3oBaTh TeopeMmy
daneca 1 TeopeMy 0 IPOMOPIUOHATHHBIX OTPE3KaX, MPUMEHATh UX IJI PEIICHUS
NPaKTHYECKUX 3a7au.

Pacnio3naBaTh II€HTpaibHO-CUMMETPUYHBIE (UTYPhl U HCHOJIB30BaTh UX
CBOICTBA IIPU PELICHUU 3a]1a4.

Bnagets moHATUSMU 1OA00US TPEYTrOJIbHUKOB, KO3(ppuuueHta mnoaoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJ00HBIX TPEYTOJLHUKOB. MIMETh npeacTaBieHue o
npeoOpa3oBaHuu MOA00MS W O MOAOOHBIX (purypax. [lomp3oBaThCs MpU3HAKAMU
no/100Us TPEyroJIbHUKOB MpU pEHIeHUH TeoMeTpudeckux 3anad. /lokaspiBaTh U
IPUMEHSTH OTHOIIEHUS TPOMOPIIMOHAIBHOCTH B IPSIMOYTOJIbHBIX TPEYTroJbHUKAX.
[TpumeHATh MoI00MEe B MPAKTUIECKUX 3a]adax.

BoiBomute ©  ucmonb3oBaTh mpocTteimme  GopMmysdsl  UIS  TUIOLIAAH
TpeyrojbHHKa, MapaienorpaMma, pomOa u Tpanenuu. Berauciuare (pa3inyHbIMU
cnoco0aMu) IJIOIMIAAb TPEYTrOJbHUKA U IUJIOMIAJM MHOTOYTOJIBHBIX (UTYp
(MoJB3ysACh, TN HEOOXOAMMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHHE ILIOIIAJEH



NOMOOHBIX (PUTYp W TMPUMEHSATH MPU penieHUu 3amad. [[puMeHsATh MOoJydYeHHBIE
YMEHUS B IPAKTUYECKUX 3a7a4ax.

[Tonb3oBaThcsi Teopemoit [ludaropa npns pemieHUss TEOMETPUYECKUX U
MpakTuyeckux 3aaady. CTpouTh MATEMATUYECKYH) MOJENIb B MPAKTHYECKUX
3a71a4ax, CaMOCTOATENBHO JAEJaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JJIUHBI.

Bnagete mnoOHSATMEM BIMCAHHOTO W LEHTPAJIBHOIO yIJa, YIrja MEXIy
KAacaTeJIbHOM M XOpJOHW, ONMCAHHOM M BIMCAHHOM OKPYXHOCTH TPEYTOJIbHHKA U
YETBIPEXYTOJIBHNUKA, IPUMEHSTh UX CBOMCTBA MPU PEUICHUH 3a]a4.

[IpUMeHATh TOTYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJIETN ISl 334 PEATbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TpUMEHEHUEM TMOAOOWS U TPUTOHOMETPHUH (TMOJB3YACh, TAe HEO0OXOIUMO,
KIBKYJISITOPOM).

K konity o0yuenus B 9 kiacce o0yqaromuics HOMYyUUT CIETYIOIINE TPEeIMETHBIC
pEe3yJIbTaTHhI:

3HaTh TPUTOHOMETpUUYECKUE QYHKIUU OCTPHIX YIJIOB, YMETh HAXOJAUThH C UX
NOMOILBIO PA3JIMYHBbIE 3JEMEHTHl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pelleHue
IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JIHHBI
Y YTJIbI JUIsl HETAOJUYHBIX 3HAYEHU .

[Tonp30oBatbest hopMmynamMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUISl HAXOXKJICHHUSI COOTHOIICHWM MEXAYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Jloka3pIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, NPUMEHATH UX IS
HAXOXKJEHUS PA3IMYHBIX 3JEMEHTOB TPEYTOJbHUKA ((PEIIEHUE TPEYTOJbHUKOBY),
IIPU PEIIEHUN TIEOMETPUYECKHUX 3anad. [IpuMeHATh IONy4YeHHBIE 3HAHUSA IIPU
PELICHUH NPAKTUYECKUX 3a1ad.

[IpuMEHATh TPUTOHOMETPHIO B 33/1a4ax HAa HAXOXKIEHUE IUIOMIAH, BBIBOJINUTH
U BIQJECTh TPUTOHOMETPUYECKHUMH (OpMyJIaMu ISl IUIOMIAIU TPEYroJbHUKA,
napasuiesorpaMma, pomOa, Tpaneuuu, BEIBOJUTh U IPUMEHSTh popMmyiy I'epoHa u
(GopMyiTy JUIs IIOIIAAH BBITYKJIOIO YETHIPEXYTOJIbHUKA.

NmMers mnpeacTaBieHHE O TOMOTETHUH, IPUMEHITh B IMPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBaTk Teopemsl UeBbl 1 MeHenas mpu peieHuu 3ajad.

Hcnonp3oBaTh TEOpEMBI O BIMCAaHHBIX YIVIaX, YIJIAX MEXAY XOpAaMH
(CeKyLIMMM) U yTIiie MEeXAy KacaTelbHON U XOPI0H MPHU pEeLIEHUH F€OMETPUUECKUX
3amad. Jloka3plBaTh WU NPUMEHATH TEOPEMBI O MPOU3BEICHHH OTPE3KOB XOpIH, O
IIPOU3BENCHUM OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnagers mnoHsTHEM KOOpAMHAT HA IUIOCKOCTH, padoTaTh C ypaBHEHHEM
OpssIMOM  Ha IUIOCKOCTH. Biagerp NOHATHSAMHM  yriioBoro Kosgp¢uuueHTa u
CBOOOJHOIO YJI€Ha, MOHMMAaTh MX TEOMETPUYECKHI CMBICI M CBS3b YTJIOBOIO



KO3 uIMeHTa ¢ BO3pacTaHWEeM U YOBIBaHHEM JUHEHHONW (QYHKIUH. YMeETh
pemlatb METOAOM KOOpPAMHAT 3aJayd, CBSA3aHHBIE C [APAUICIBHOCTBIO W
NEPIEHINKYJIIPHOCTBIO MPSAMBIX, MEPECEUECHUEM IPSAMBIX, HAXOXKICHUEM TOYEK
IIEPECEUYECHHUS.

BeIBOIUTh W BIAAETh YPAaBHEHUEM OKPYKHOCTH. Mcmonp3oBaTh METON
KOOPAMHAT Il HAXOXKIACHUs IEPECEYEHHUU OKPYKHOCTEM M NpsMbIX. Braners
dopMynaMu paccTOSTHUSL OT TOYKHU 1O MPSIMOM, IUIOUIaAM MapajuiesorpaMma B
KOOpJIMHATaX, UMETh MOHATHE 00 OpUEeHTHUpOBaHHOW Tuiomaau. Ilonb3oBaThes
METOJOM KOOpAMHAT Ha IUIOCKOCTH, NPUMEHATb €ro IMpU PEUICHUU
F€OMETPUYECKUX M MPAKTUYECKUX 3anad. [IpuMeHsaTr MeTron KoopAauHAT B
IIPAaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a/a4ax.

Brnanerp monsTHeM BEKTOpa. YMETh CKIAIAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTb Ha YHCJIO, BIAJETh MpPAaBUJIaMU TPEYTOJbHHKA WU MapajijierorpaMma.
Brnaners nmpakTHYECKMMH HHTEPHPETALUSAMH BEKTOPOB. YBEPEHHO IOJb30BaTHCS
KOOpAMHATAaMU BEKTOpa. Brnanerp ClI0oKEHMEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOpAMHATAX.

Wmets npencraBienue o 0asuce (Ha MIOCKOCTH). PackiaabsiBaTh BEKTOPHI 110
O0asucy. PackmanpiBaTh BEKTOpbl CHJI  C TOMOIIbIO IPOCUUPOBAHUS U
TPUTOHOMETPUUYECKUX COOTHOWICHUH. [IpUMEHATh TMOJydYEeHHBIE 3HAHHS B
MPOCTEUIUX (PU3NUECKHX 3a/1auax.

Binanerp noHATHEM CKalIsApHOTO IPOU3BEACHUS BEKTOPOB, IOHUMATh €ro
F€OMETPUYECKAM CMBICII W YBEPEHHO I0Jb30BAaTbCA €ro BBIPAKEHUEM B
JIEKapTOBBIX KOOpJAMHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOTO MPOU3BEICHUS
W €ro CBA3b C IPOEHUPOBAHKUEM. [[pUMEHSTH CKaISIPHOE MPOU3BEICHUE BEKTOPOB
JUI HAXOXKIEHUs UIMH U YTIoB. Pemare reoMerpuyeckue 3aJayd C MOMOLIBIO
CKAJIIPHOTO ITpou3BeAcHus. Mcnonb30BaTh CKAISIPHOE IPOU3BEIECHUE BEKTOPOB B
anreOpanyeckux u GU3NUYECKUX 3a7adax.

Bianerp MOHATUSAMH MPABWIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTU OKPYKHOCTH U PAJMaHHOW MEpPBI yIJIa, BBIYUCIATH IUIOIMIAAb Kpyra U
ero yacre. [lonumare cMmbica uncna w. [IpUMeEHATh MOJIydY€HHBIE YMEHUS IPHU
pEIICHUN TPAKTUYECKUX 3a7ady. 3HATh MCTOPUYECKHE CBEACHHUS 00 H3MEPEHUU
JUTMHBI OKPY’KHOCTH U IUIOIIAAH KPYTa.

HNmerps mnpencraBieHue o MpeoOpa3oBaHUM IUIOCKOCTH, O JBHYKEHUSX.
Haxonute ocu, LEHTpbl CUMMETpUM (Uryp, LEHTPbl IOBOPOTA, HAXOJIWUTH
KOMITO3UIIMKM TPOCTEHIMX TpeoOpazoBanuii. [I[puMeHATHh NBMKEHUS TIOCKOCTH
IIPU PEIICHUU TEOMETPUUECKUX 3a/1a4.

[IpuMEHATh NONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHYECKHE
MOJENH ISl 33149 PEAIBHOW KM3HU U NIPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C TPUMEHEHUEM TOJ00US W TPUTOHOMETPUYECKUX (YHKIHHA (MONB3YSICh, TIE
HEO0OXO0IUMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

HaumeHoBaHue pa3ieioB U TeM
NMPOorpamMmMbl

Hauana reomerpun. IIpocreitmme
reoMeTpuueckre (GUrypsl U UX CBOMCTBA.
W3mepenue reoMeTpuIecKiuX BeITMIUH

TpeyronbHuKHN

[TapannensHocTs. CyMMa yrioB
MHOT'OYTOJIbHUKA

ITpsiMOyTrobHBIE TPEYTOJIBHUKN
I'eomeTprueckue HepaBeHCTBA

OkpyxHOCTb. ['eoMeTpuueckre MecTa
Touek. [TocTpoenus: ¢ mOMOIIBIO UPKYJIA
U JINHEWKHU

[ToBTOpeHME, 00001IEHNE, CHCTEMATH3AITUS

3HAHUI

KoanuyecTBo 4acoB

Bcero

28

19

15

18

10

102

KonTpoJabubie
padoThI

IIpakTHYecKue
padoThl

DJICKTPOHHBIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcebl



8 KUIACC

HaumenoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

YeTsIpEXYroJbHUKN
IToxoOue
ITnomane

Teopema Iludaropa u Hauana
TPUTOHOMETPUHU

VYTl ¥ 4YeTBIPEXYTOJIbHUKH, CBS3aHHBIE C
OKPY>KHOCTBIO

[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS
3HaAHUH

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

KoanuyecTBo yacos

Bcero

22
16
16

18

20

10

102

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl



AN DN AW N~

9 KUIACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

Pemenne TpeyronbHUKOB

ITonoGue TpeyronbHUKOB

Metox KoopauHAT

Bexkropsl

JUIMHa OKPY>KHOCTH M ILIOIAAb Kpyra
JIBUKEHUS TIIOCKOCTH

[ToBTOpeHue, o600IIEeH e,
CHCTEMAaTH3aLMs 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo yacos

Bcero

22
12
10
20
16
10

12

102

KonTpoJsbHble
padoThI

[UNE  GHE G GG [ S G —

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYHEHUKA

YMK 7-9 KITACC
AranacsH JI.C., byry3os B.®., Kagomues C.b. u ap. ['eomerpusi.

PexomennoBano MO u H P®. - M.: IIpocsemienue, 2017

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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