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HOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX PAa3JeJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHMs] T€OMETpUU Ha YpPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS MPOBOJAUTD
JIOKa3aTelIbHbIE PACCYKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUSI, JJOKA3bIBATh
WUCTUHHBIC YTBEPKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJieHus «OT TMPOTHUBHOTO», OTIWYaTh CBOWCTBA OT  IPU3HAKOB,
¢dopmynupoBath oOpaTHble yTBepkaeHus. Ocoboe 3HaueHHe J10KazareabHas
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHUSI MAaTEMaTUKH.

[lenpto n3ydeHus TEOMETPUU SIBIISIETCSA UCIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PELICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a/1ay, BCTPEUAIOIIHNXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dduTbCs — ONPEIEsATh
T€OMETPUYECKYIO (DHUTypy, ONHUCHIBATH CIOBAMHU YEpPTEX WIA PUCYHOK, HAWTU
IUIOLIAAb  3E€MEJIbHOTO  YYacTKa, pPACCUMTHIBATH  HEOOXOAMMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabenss win TpeOyeMble pa3Mephbl Tapaka s aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIUMCIHUTENIbHAS JIUHUSA B U3YYEHUU T€OMETPUHU.
[Ipu pereHnn 3amay MPAKTUYECKOTO XapaKTepa OOYYaIOIIUNCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTH PEATbHBIX JKU3HEHHBIX CUTYyalllii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH JICKBATHOCTD MOTYYEHHOTO pe3yJIbTara.

Oco0eHHOCTh yUeOHOTO Kypca yriayOaE€HHOTO U3YUYEeHHs] T€OMETPUH COCTOUT
B TOM, YTO 00y4aromuecss He MPOCTO 3HAKOMSTCS C ONpeAeIEHHBIMU MOHITUAMH, a
YBEPEHHO OBJa/ieBat0T UMH. CyllIecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rIIyOOKOM YPOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHUS, MOMOTAIOIIME MM YBEPEHHO MNPUMEHSTh CBOM 3HAHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX TIPEeIMETax, MPexk/e Bcero puznke u nHpopMaTHKe,
a Tak)Ke TMOJIb30BAThCS MOJYYEHHBIMH 3HAHUSAMH MPU PEHICHUH NPAKTUYECKUX
3azay.

CornacHo yueOHOMY IJlaHy B 7-9 Kiaccax wu3y4aercss yriayOJaEHHBIM
yaeOHbIl Kypc «['eoMeTpus», KOTOPhIN BKIIFOYAET CICTYIOIINE OCHOBHBIC Pa3/Ieibl
conepxkanusi:  «Hauama  reomerpum», «TpeyrombHuKN», «OKpPYXHOCTHY,
«UYeTtpipéxyronbaukuy, «[logoduey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny, a
Takxke «MeTton koopauHaty, «Bexrops», «[IpeoOpazoBaHus MIOCKOCTH.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» orBogutrcs 306 uvacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 knacce — 102 gaca (3 yaca B HeJIEIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hauaja reomerpun

Hctopuss BO3HUKHOBEHHS W Pa3BUTHUA TreoMeTpud. HadanbHble TOHSATHS
reomerpuu. Touka, mpsmas, oTpe3ok, jyd. [lonarue o0 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACICHUN.

B3anMmHOE pacronokeHue ToYeK Ha NpsMou. M3mepeHue IIMHBI OTpE3Ka,
pacCTOSHUE MEXKIY TOUYKAMMU.

[lonymmockocts W yroi. Buael yrnoB. HM3mMepeHne BenWYWH  YIJIOB.
BeprukanbHble U CMexHbIE YIiibl. [lapanienbHple U NEPIEHIUKYIISPHBIC MIPSMBIC.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa momanoi. MHoroyronsHuku. llepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX U HEBBITYKIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TpEACTABICHUS O pPaBEHCTBE (QUIyp, HUX PaACIIOIOKEHUH,
CUMMETPHH.

[Ipocreimmue nocrpoenus. MHCTpYMEHTHI U1l U3MEPEHUH U IIOCTPOCHU M.

TpeyrojbHuku

Buzasl TpeyroJIbHMKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYIOJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. MeanaHa, OuccekTpuca M BBICOTA
TPEYTOJIbHHUKA.

PaBeHcTBO TpeyrosbHUKOB. llepBbli M BTOpOM IIPU3HAKUM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
pPaBHOOEIPEHHOTO TPEYrojdbHUKa. TpeTuil Npu3HaK paBeHCTBA TPEYTrOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMHU M yTJIaMHM TpeyroyibHuka. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunble  ¢Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CUMMETPHH B OKPYIKAIOLIEM MUPE.

[Hapamienbubie npsaMbie. CymMMa yrijioB MHOTOYIrOJIbHUKA

[TapannenbHOCTh IPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmmna u
o pomu JloGaueBCKOro B OTKPBHITUM HEEBKIWIOBOW Teomerpuu. CBOMCTBA H
IPU3HAKU NapaJUIeNbHbIX NpsAMbIX. CymMma yrioB TpEeyroJibHHKa. BHeIIHHE yribl
TpeyroysbHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAMAaHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, MPOBEAEHHON K
rurnotenyse. [IpamMoyroibHbIN TPEYTroJbHUK ¢ YyriioMm B 30°.

OKpy,KHOCTH

[IoHATHS OKPYKHOCTH MU Kpyra. DJEMEHTbl OKPYKHOCTHM W Kpyra: LEHTD,
panuyc, AuaMeTp, XopJla, UX CBOWCTBA. B3anmHOe pacnoyioxeHne OKPYKHOCTH U
npsamoil. KacarenpHas M cekylias K OKpYXHOCTH. OKpYyKHOCTb, BIHCAHHas B
yroit. [Ipocreiimme nocTpoeHus: ¢ MOMOIIBIO HUPKYJIS U JINHEWKHU.



I'eomeTpuyeckue MecTa TO4YEK

[TonsiTe 0 reoMeTpruuecKOM MecTe ToueK. [IpuMepbl reoMeTpruIecKux MecT
TOYEK Ha IUIOCKOCTU. brccekTpurca yriia u cepeIMHHBIN MEPHEHAUKYIISIP K OTPE3KY
KaK reoMeTpuyecKkre mecta Todyek. OmnucaHHash OKPY>KHOCTb TPEYTrOJibHHKA, €€
LHEeHTp. MeToa reoMeTpUIeCcKUX MECT TOUEK ITPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA U JUHEHKH

Ucrtopuueckue cBeaeHus. OOOCHOBAaHUS MPOCTEUIINX MOCTPOCHHM, STaIlbI
3a/1a4d Ha MOCTPOEHUs, PEIICHUE 3a7a4 Ha IOCTPOEHUE LIUPKYJIEM U JINHENKOM.

8 KJIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBOMcCTBa U npu3Haku. [IpsmoyronbHas tpaneuusa. CpenHss TUHUS TPAIICLHH.

CpenHsass NTUHUSA TPEyroJdbHUKA. MeTon yIBOCHUS MEIHMAHbI TPEYTOJbHHKA.
Teopema 0 nepeceueHun MEMaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHbpoHa 1151 IPOU3BOIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, Kod(pdunuent mnomodus. I[lpuzHaku momoOUs
TPEYrojabHUKOB. IlpuMeHeHHe mMOAOOMS TpU pEIICHUU TEOMETPUYECKUX U
IIPaKTUYECKUX 3a]a4.

IInomann

[Tonsarne o rmromaau. CBOWCTBA IUIOMIAJACH TEOMETPUUECKUX (UTYD.
[Ipocreiime GpopMynbl 7S MIIOIIAAM TPEYTOJNbHUKA, MMapajuiesorpaMma, pomoa u
tpanenuu. [nomanu nogo6HbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHuu
MPAKTUYECKUX 3a/1a4.

DJIeMEHTbI TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJBHOIO
TpeyrojpHuka. Tpuronomerpuueckue ¢ynkiuun yriaoB B 30°, 45° u  60°.
[IponopuroHAIBHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0bHUKH, CBA3AHHbIEC C OKPYKHOCTbIO

BrnmcaHHble M LEHTpaJbHBIE YIUIBI, YIOJl MEXAY KacaTelbHOW M XOpIOM.
Yrael MeXay XOpJaMM M CEKyLIMMH. BIMCaHHbIE W ONMCAaHHBIE OKPYKHOCTHU
TPEYroJIbHUKA M YeThIPEXYroJbHUKH. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
YETBIPEXYTOJbHUKA. B3auMHOE pacnoyiokeHue IBYX OKpyxkHocteu. Kacanue
okpyx’HocTei. O01Iue KacaTeabHbIe K ABYM OKPYKHOCTSIM.



9 KVIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic yrioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE  TOXkaecTBo.  Dopmynsl  npuBeaeHus.  PemieHue
TPEYTroJbHUKOB. TeopeMa KOCHHYCOB UM TEOpeMa CHUHYCOB. PemieHue
MPAKTUYECKUX 33/1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.
Peuienne 3a1a4 reOMETPUUECKON ONTUKH.

Tpuronomerpuueckue  QopMynibl  Uig  IUIOMIAJA  TPEYrOJIbHUKA,
napaienorpamma, pombOa, tpanenuu. dopmyna I'epona. dopmyna miomanu
BBIITYKJIOT'O YETHIPEXYTOJIbHUKA.

Ioxo0ue TpeyroibHNKOB

Xopapl ¥ MOAOOHBIE TPEYrOJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBbI O MPOU3BEICHHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOH. [I[puMeHeHHne mpu pemeHur FeOMETPUYECKHUX
3agay. Teopembl UeBbl 1 Menenasd. [lonsitue o roMmoTeTnu.

MeTtoa koopauHat

VYpaBHeHUE NpSAMOW Ha TJIOCKOCTU. YTJI0BOM KOA((UIHMEHT U CBOOOIHBIN
YJIeH, MX TIeOMETpUYEeCKHil cmbici. [lapaninenbHOCTh M NEPHEHAUKYISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHEeHHE OKpYXHOCTU. HaxoxaeHue 1epeceueHuid OKpPYKHOCTENM W
MpsAMBIX B KoopauHarax. PopMyra pacCTOsAHUS OT TOYKHA 10 npsmou. [limomans
napajieiorpaMmMa B KOOpJWHATaX, TMOHATHE OO0 OPUEHTHUPOBAHHOW ILIOIIAJIH.
[IpuMeHeHue MeTo1a KOOPANHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FT€OMETPUUYECKUX
3a/1ayax.

BexTopbl

BekrTopbl Ha miockocTH. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — MpaBUiia
TPEYroJIbHUKA U NapajjiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTs
BekTopa. CloKEeHUEe U BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
KoopauHartax. [[puMeHeHre BeKTOpOB B (PU3KKE, LIEHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasyioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHOE TIPOW3BEAEHUE BEKTOPOB, F'€OMETPHUUYECKHII CMBICI U BBIPAKEHHUE B
JIEKApTOBBIX KOOpAWHATAX. JIUCTpUOYTUBHOCTh CKAJISAPHOTO IPOU3BEICHUS.
CkamsipHOE  TpOM3BEACHHME M  IpoeuupoBaHue. [IpuMeHeHue CKaIIpHOro
MPOU3BEACHUSI BEKTOPOB I HAXOXJIEHHWS [JJMH W yriaoB. PemieHue
TEOMETPUYECKHX 33]1a4 C [IOMOIIbIO CKAIIPHOTO IPOU3BEACHUS.

JIJINHA OKPYKHOCTH M IUIOIIAAb KPYyra

[IpaBuibHBIE MHOTOYTOJBHHUKU. [[nmuHa okpyxkHOCTH. I'pamycHas w
paavaHHas Mepa yria, BBIYHMCIEHHE JIMH Ayr OKpyxkHocTeil. Ilmomane kpyra,
CeKTopa, cermeHTa. Mctopuueckue cBeieHust 00 M3MEPEHUH JJIUHBI OKPYKHOCTH U
IJIOIIA/IA KpYTa.

JIBHKeHUsI TUIOCKOCTH



LentpansHas cummerpusi. LlenTpanpHo-cummeTpuynbie (urypsl. [IoBopoT.
OceBag cummetpusa. PuUryppl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOMl OCH.
[TapannenbHbIN NEPEHOC.

[Tonsitue nBwxeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IIPUPOJE, >KMBOIMCH, CKYJIBOType, apxuTekrype. Kommosurnuu
IBUKEHUH (mpocTeiimue npuMepsl). [[pumeHeHe B reOMETpUUECKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIVIYBJIEHHOM YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl IO MAaTeMaTHUKE
XapaKTEepU3YyIOTCS B YACTH:

1) mIaTpHMOTHYECKOr0 BOCTIMTAHUA:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSLIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaTeMaTUKOB U POCCHUICKOW MaTeMaTHYECKOW IIKOJbI, K HCIOJIb30BAaHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U peau3alii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaxX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXECHUIO STUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HayKd, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS

YCTAHOBKOM Ha AaKTUBHOE YyYacTME€ B PEHICHWM NPAKTHUYECKUX 3a]ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENMIHON MpodeccuoHaTbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOEHUEM WHIUBUIYAIbHOU TPACKTOPUH 00pPa30BaHUS U KU3HEHHBIX TJIAHOB C
Y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKNX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUCHTaIMel B JCATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, MPUPOJBI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEUYECKOU
JIEATEIIbHOCTH, JTANOB €€ Pa3BUTUS W 3HAUMMOCTH ISl Pa3BUTHUS LMBWIH3ALINH,
OBJIaJICHUEM SI3IKOM MAaT€MaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CpPEeACTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HaBbIKAMH UCCJIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢usuyeckoro BOCHHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

TOTOBHOCTBIO IPUMEHSTh MAaTEMATHUYECKUE 3HAHUSA B HHTEPECAX CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (30pOBOE  MUTAHUE,



cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HaBbIKa pedIEKCHU, TPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro 4YeIoBeKa;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYECKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMSI IOCTYIKOB U
OLIEHKM HX BO3MOXHBIX IOCJIEICTBUN MJIsl OKpPY)KaIOIIEH Cpelbl, OCO3HAHUEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX POo0OJIeM U MyTel X PELeHUS;

8) ajanTanuM K M3MEHAIIUMCS YCJIOBHAM COLMAIBHOM M NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITa APYTHUX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHS, TUIOTE3bl 00 0OBEKTaX U SBJICHUAX, B TOM YHWCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh JE(PUINUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIaHUPOBATh
CBOE pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BbI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
OPUHUMAaeMble pEIIeHUsT U JAEUCTBUSA, (POPMYIUPOBAaTH U OLIEHUBATh PUCKH U
HOCNEACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHMsI MpOrpaMMbl IO MaTéMaTHKE HAa YPOBHE OCHOBHOI'O
oOmrero oopazoBanus y o0yuaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJabTaThl, XapaKTepU3yIIIHuecs OBJIaJICHHEM YHHUBEPCATbHBIMU
MO3HABATEIIbHBIMU  JIEHCTBUSIMH,  YHHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMHU
JNEHCTBUSIMU M YHUBEPCATBLHBIMU PETYISATUBHBIMU JIEHCTBUSMHU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
Bba3oBble 1oruyeckue aeiicTBUA:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TIOHATHUH, OTHOIIEHUH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUS TIOHATHH, yCTaHAaBIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCU(PUKALIUH,
OCHOBaHUS 711 0000IICHHS U CPaBHEHHSI, KPUTEPUU ITPOBOUMOTO aHAJIHN3a;

BOCIIPUHUMATh,  (GOPMYyIUpPOBaTb U  MPEoOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTUBOPEUNS
B (pakTax, JaHHBIX, HAONIONECHUAX U YTBEPXKICHUSAX, MpearaTb KpUTEpUU Iis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;



JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, NEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa30upaTh JTOKa3aTEIhCTBA MATEMATHYCCKUX YTBEPXKACHHUHN (NIPSMBIE W OT
IPOTUBHOTO), TMPOBOJUTH CAMOCTOATEIBHO JI0KA3aTE€IbCTBA MAaTEMaTHYECKHX
(bakToB, BBICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHSATh METOJ] MaTeMaTU4YeCKOM WHIYKIHUHU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJ1eHus;

BBIOMpaTh CMoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIIMK ¢ y4€TOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckue 1eiCTBUS:

UCIIONb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUA,
bopMynIMpoBaTh  BONPOCHl,  (PUKCHUPYIOIIME  MPOTHUBOPEUYHUE,  MPOOIIEMY,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE U JaHHOe, (OpMUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHy OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEH 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAONIOACHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH TMOJYUYEHHBIX PE3YIbTaTOB, BBIBOJIOB U 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IIpoOIlecca, a TaKKe BBIIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM ITPEICTABICHHUSI,

BbIOMpaTh (QopMy TmpencraBieHUs HWHPOpMAIMU W WIIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU,

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, MPEIIOKEHHBIM WIIH
chOpMYITMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe T1eCTBHS:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU H
IEeIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHHS 3a/auu,
KOMMEHTHPOBATH MOJYYCHHBIN pe3yJbTarT;

B X0JIe 0OCYXXJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha TOUCK
pellIeHUs], COMOCTABIISITE CBOU CYXJEHUS C CYXKICHHSIMU IPYTUX YYaCTHUKOB
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nuasnora, oOHapy>KMBaTh Pa3U4Me M CXOJCTBO IMO3UINHA, B KOPPEKTHOU (opme
bopMyIHpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3a/laud, SKCIIEPUMEHTA, UCCIEIOBaHUSI,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaAT BBICTYIUICHHS C YYETOM 3aaad
MPE3EHTAllMU U 0OCOOEHHOCTEH ayAUTOpHUY;

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaIbHOU
paboThl MpU pEIICHWHM Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh 1eJb
COBMECTHOM JesATEIbHOCTH, IUIAHMPOBATH OPraHU3allii0 COBMECTHOM paboThI,
pacmpenenartb BUIIbI paboT, AOTOBapHBAaThCs, OOCYKJATh MPOIIECC U PE3YJIbTAT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (popMax palboThl (00CYXIEeHHs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBD» W HHBIC); BBINOJIHATH CBOK 4YacTh pabOThl U
KOOPAUHUPOBATH CBOU JEHCTBHUS C JIPYTMUMH YJIEHAMH KOMAaH[IbI, OILICHUBAThH
KauecTBO pe3yJbTaTa M KaueCTBO CBOEr0 BKJIaJa B OOIIMH pe3yJbTaT 110
KputepusiM, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBHUSA
Camoopranusauus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
OpPUEHTHPOBATHCS B PA3JIMYHBIX MOJIX0JaX MPUHATHUS pElICHUN (MHIUBUAYAIbHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTABJIATH IUIAH, aJrOPUTM pELIEHUS 3aJadd (MU €ro
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapUAHTHI
pelieHuii ¢ yuéToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, YDMOIMOHAJILHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peluieHus MaTeMaTUYECKOM 3aJ]auu, CAMOMOTHUBALIUU U PEPIICKCUU;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa AECATEIBHOCTHU IOCTABJIECHHON L€ U
YCIIOBUSIM, OOBSACHATH NPUUYUHBI JOCTUKEHHS WK HEJOCTHXKEHUS LN, HAXOUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIpaXXaTh AMOLMHU TMpPH H3yYEHUU MaTeMaTHUYeCKUX OOBEKTOB U (PAKTOB,
JaBaTh SMOLMOHAIBHYIO OLEHKY PELICHHS 3a4a4H.

INPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4yenus B 7 kiaacce 00y4arOmUnics MOIyUUT CIEAYIOIINE MTPeIMETHbIC
pEe3yJbTaTHI:
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Pacro3HaBaTh U3yYeHHbIE TE€OMETPUYECKHE (QUTYpPBI, OMpeneisTh HX
B3aMMHOE pPACIOJIOKEHUE, H300paxaTh TeOMeTpuuecKue (GUrypbl, BBITOIHATH
YEepTEXkKU MO YCIOBUIO 3anaud. M3mMepsATh JMHEHWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemats 3a1a4n Ha BEIYMCIIEHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTe NPUKUAKY U OLICHKY JUHEWHBIX U YIJOBBIX BEIUYUH IIPEIMETOB B
peaIbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3TUX
OOBEKTOB 10 MOPSAAKY BETUUHHBI.

CTpouTh U4EepTEXH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaTbCAd IPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKIECHUSA C MCIOJIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCAd MpPU3HAKAMHU PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, IMPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3aa4.

Onpenensath napauiedbHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOPBIE 00pa3yeT
¢ HUMH cekyuias. OnpenensaTs NapauieIbHOCTh MPSAMBIX C ITIOMOIIBK) PaBEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM IPSMOU 0 TOUYEK APYrOu MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[TpoBOAMTH BBIUMCICHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUYEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOIOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpH
[IEPECEUYECHNH JBYX IAPAJUIEIBHBIX MpPsAMBIX CEKylled. Pemares mnpakThudeckue
3a/1a4M Ha HAXOXKJEHUE YIJIOB.

Bnanets monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensite
OHMCCEKTPUCY yIJla U CEPEIUHHBIN NEPIEHIUKYISP K OTPE3KY KaK T€OMETPUUYECKHE
Mecta Touek. [lonb3oBaTbesa noHaTreM reomerpuieckoro mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.

@opMyIMpPOBATh OMNPEAECIEHUS OKPYKHOCTH M Kpyra, XOpIbl U OUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMH. Y METh I0KA3bIBATh U IPUMEHATH
OTU CBOWCTBA IIPHU PELLICHUU 33]1a4.

Biianerp MOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETH
HaXOAUTh €€ LEeHTp. JJoKa3bIBaTh U HUCIOJIb30BATh (PAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYIOJIbHUKA MEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO CEpPEAMHHBIC
IIEPIICHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOYKE.

Bianers noHATHEM KacaTebHOM K OKPY)KHOCTH, IOJIB30BAaTHCS TEOPEMOU O
IIEPIICHIUKYJIAPHOCTA KAacaTeIbHON U paauyca, MPOBEAEHHOIO K TOYKE KAaCaHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBbHBIX K OKPY)KHOCTH, MPOBEACHHBIX U3
OJIHOU TOYKH, U IPUMEHSATH ITO B PEILIEHUU T€OMETPUUECKUX 3a1a4.

JlokaspiBaTh M INPUMEHATH IPOCTEUIINE TI'E€OMETPUYECKUE HEPABEHCTBA,
IIOHUMATh UX IPAKTUYECKUIN CMBICII.
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[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MTOCTPOCHUS C MOMOIIBIO [IUPKYJIA U
JINHEUKH.

K xonmy oOydenmss B 8 KkJjacce OOYyYalOMUHACA TOMYYUT CIACAYIOIINAE
IPEIMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHJbBl YETHIPEXYTOJBHUKOB, MX AJIEMEHTHI,
II0JIb30BaThCS MX CBOMCTBAMM IIPU PELICHUH I€OMETPUUYECKUX 3aaad. Pasnnuath
IPU3HAKU M CBOMCTBA MapajuienorpaMmma, pom0a u npsiMOyrojbHHUKa, 10Ka3bIBAThH
UX U YBEPEHHO NPUMEHSTH IIPU PEIIEHUH T€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUS] MEIUAH TPEYTroJIbHUKA (LEHTpa
Macc) B pEIICHUH 3ajau.

BiageTe noHsATHEM CpeqHEN JMHUM TPEYTOJIbBHUKA W TPAIllCLUH, IPUMEHATH
UX CBOMCTBA NpPH PEIIEHHWH T€OMETPUYECKHX 3adad. FICcnoap30BaTh TEOpeMy
dajieca U TeopeMy O MPONOPLUUOHANBHBIX OTPE3KaX, MPUMEHITh UX JJI PEIICHUS
MPaKTUYECKUX 3a]1a4.

Pacrio3HaBaTh UEHTpAJbHO-CUMMETPUYHBIE (DUTYpBl W HCIOJNB30BATh HX
CBOICTBA IIPU PELICHUH 3a/a4.

Bnanets moHATUSMU MOAOOMS TPEYroJbHUKOB, Ko3(duuueHta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbLHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuU MOAO0MA U O MOAOOHBIX (urypax. [lonb3oBaThCcsi MpU3HAKAMU
no/100us TPEyroJIbHUKOB MpU pEHIeHUH reoMeTpudeckux 3aaad. [lokaspiBaTh U
IPUMEHATH OTHOILIECHHS TPONOPLUUOHAIIBHOCTH B IPSIMOYTOJIBHBIX TPEYTrOJbHUKAX.
[TpumeHsTh MoK00KE B MPAKTUUECKUX 33auax.

BeiBonuTh W ucnonp3oBaTh mpocTteimue  GopMmynsl  UiA  [JIOLIAAU
TPEYroJIbHUKA, NapajljiesiorpaMma, poMOa u Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnoco0amMu) IUIOIIAAb TPEYroJbHUKAa M IUIOIIAAM MHOTOYTOJBHBIX (UTYp
(moyb3ysCh, TNI€ HEOOXOIUMO, KAJIBKYJISTOPOM). 3HATh OTHOIIEGHHE IUIONIaAcH
NOJ00OHBIX (PUTYp M NMPUMEHATh MpPU penieHuu 3anad. [IpuMeHsATh mojgydeHHbIe
YMEHUS B MPAKTUUYECKUX 3a/1ayax.

[Tonb3oBaThess Teopemoirt [ludaropa npns pemieHUsT TE€OMETPUYECKUX U
npakThyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIeb B MPAKTUYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnanete MNOHSATMEM BIMCAaHHOTO U LEHTPAJBHOTO YIJIA, yIJa MEXIy
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYIOJIbHHUKA W
YETBIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA IIPU PELICHNN 3a/1a4.

[IpuMeHATh MOJy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MATEMaTUYECKUE
MOJIENIN JIJIS 3a/1a4 PEabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIE BBIYMCIEHUS
C NPUMEHEHUEM MNOA00US U TPUTOHOMETPUHU (MOJIB3YSICh, TIAE€ HEOOXOAMMO,
KQJIBKYJISITOPOM).

K koHniry 00y4yeHust B 9 kiacce o0y4aromuics MoayyuT CIeayIoIue MpeIMEeTHbIC
pe3ybTaThl:
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3HaTh TPUTOHOMETpUUYECKUE (PYHKIIUU OCTPHIX YIIIOB, YMETh HAXOAUTH C MX
NOMOILBIO PAa3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KATBKYJISATOPA) JITHHBI
U YTJIBI JIJ1S1 HeTaOIMYHBIX 3HAYCHU.

[Tonb3oBaThcs popMyliaMH MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM I HAXOXICHUS COOTHOIIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaThb TEOpPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, NPUMEHATH WX IS
HAXOXKJICHUSI PA3JIMYHBIX YJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJILHUKOBY),
IIPU PELICHUN TIEeOMETpUYECKUX 3anad. [IpuMeHATh IOaydeHHBIE 3HAHWUS IIPU
pElIEHNHN NMPAKTUYECKHX 3a4ad.

[IprMEHATH TPUTOHOMETPHIO B 3a/1a4aX HA HAXOXKJICHUE TUIOIIAH, BBIBOJAUTH
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POPMYyJIaMH JUIsl IUIOIIAAU TPEYTOJIbHHKA,
napajgienorpaMmma, poM0a, Tpamneuu, BEIBOJAUTh U IPUMEHATh (hopmyiy ['epoHa u
bopMyy Uil TUIONIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NmMers mnpeAcTaBiI€HHE O TOMOTETHH, NIPUMEHITh B IPAKTUYECKUX
CUTYyaLUsX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas 1pu peieHuu 3aay.

Hcnonb30BaTh TEOpEMbl O BIMCAaHHBIX VINIAX, YIVIAX MEXAY XOpAaMH
(CeKyLIMMM) U yTiie MEXKIy KacaTeabHON U XOpJ0H NP pEelIeHUH FeOMETPUUECKUX
3amad. JloKa3plBaTh U NPUMEHATH TEOPEMBI O IPOU3BEIACHUU OTPE3KOB XOpPIH, O
IIPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnagerp moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C ypaBHEHHUEM
OpsMOl Ha TMJIOCKOCTH. Biianers NOHATHUSMU YriaOBOro Ko3(pQuuueHTta u
CBOOOJHOTO 4YJi€HAa, MOHUMATh MX T€OMETPUYECKUU CMBICI M CBS3b YIJIOBOTO
kod(dduieHTa ¢ Bo3pacTaHHMEM M YObIBAHUEM JHMHEHHOW (QYHKIUU. YMETh
pemarb METOAOM KOOpPAMHAT 3aJayd, CBSI3aHHbIE C NAPAJUICIbHOCTBIO H
MEPIEHINKYJIIPHOCTBIO MPSAMBIX, NMEPECEUYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
MIEPECEUYECHUS.

BeiBomUT M BIAAETh YpPAaBHEHUEM OKpPYKHOCTH. Mcmosb30oBaTh MeTon
KOOpPJIMHAT Ui HAXOXICHHS MEPECCUCHUN OKPYKHOCTEW W NpsMbIX. Branersb
dbopMmynamMu paccTOSHHUSI OT TOYKH JO MPSMOH, TUIOMIAJAM TMapajuieiorpaMMa B
KOOpAMHATAX, UMETh MOHATHE 00 OpHEeHTUpPOBaHHOW Momaau. llomp3oBaThCs
METOAOM KOOpAMHAT Ha IUIOCKOCTH, NPUMEHATh €ro IIpU pElIeHUHU
F€OMETPUYECKUX W TPAKTUYECKUX 3anad. lIpumeHaTs Meron KoopauHaTr B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7a4ax.

Bianerb NoOHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTh HAa YKCIO, BIAJETh IMPAaBUIAMU TPEYTOJbHHKA WU IapajuieIorpaMmma.
Bianerp NpakTUYECKUMU HHTEPIPETALUSAMUA BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpAMHATaMHU BEKTOpa. BnaaeTp CI0KEHMEM M BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpA Ha YUCJIO B KOOpINHATAX.
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Nwmets npencrabienue o 0a3uce (Ha mI0CKocTr). PackiianbiBaTh BEKTOPHI O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOCUUPOBAHUS U
TPUTOHOMETPUUYECKUX COOTHOIICHHUU. [IpuMeHATh TONydyeHHbIE 3HAHUA B
IPOCTEHINX PU3NUECKUX 3a/adax.

Bnanets MOHSATHEM CKaJISPHOTO MPOU3BEICHUS BEKTOPOB, MOHUMATh €T0
F€OMETPUYECKUA CMBICII W YBEPEHHO TIOJIb30BaThCA €ro BBIPAKEHUEM B
JIEKAPTOBBIX KOOpJAWHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISIPHOTO MPOU3BEICHUS
U €ro CBs3b C npoenurpoBaHueM. [I[puMeHsATh cKalsipHOE MPOU3BEICHUE BEKTOPOB
JUISL HaXOKJEHHUs JJIMH U YIJoB. PermaTh reomMeTpuyeckue 3ajadyd ¢ MOMOIIBIO
CKaJISIPHOTO Ipou3BeleHus. Vcnonp30BaTh CKaJsipHOE MPOU3BEIEHUE BEKTOPOB B
anredpanvecKkux U (pU3nyecKkux 3agavax.

Bnagers MOHATHSMU TPaBUILHOTO MHOTOYTOJBHHKA, JUTMHBI OKPYXHOCTH,
JUTMHBI YT OKPYXHOCTU M PaIMaHHOW MEPHI yIiia, BEIUUCIATH IJIONIaAb Kpyra u
ero yacreid. [lonumars cmbicn yucna m. [IpuMeHSITh MOMydeHHBIE YMEHUS MPHU
pEIICHNH MNPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKHUE CBENECHUS 00 M3MEpEeHUU
JUTMHBI OKPY>KHOCTH U TUIOIIAIN KpyTa.

HNmeTts mnpencraBieHHEe O MpeoOpa3oBaHUU IUIOCKOCTH, O JBHUKCHHSX.
Haxonuth ocu, UEHTPHl CUMMETpUH (UTYp, LEHTPHI TOBOPOTA, HAXOAUTH
KOMITO3UIIMKM TPOCTEHIMX TpeoOpazoBanuii. [IpuMeHATh NBWKEHUS TUIOCKOCTH
IIPU PEILIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh TOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MaTEMaTUYECKUE
MOJICNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIUYMCICHUS
C NPUMEHEHHEM IMOA00MS U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KosunuyecTBo
4acoB
Ne HanmeHoBaHMe pa3jeioB U TeM Kowrp  TP2 DJlIeKTpoHHbIe (LM (ppoBbIE)
n/n NMPOrpamMMblI Beer | OMembt  SUCY 00pa3oBaTeJbHbIE Ppecypehl
Toomer g
Hauana reomerpuu. I[Ipocrenmme
1 reoMeTpuyeckue GUrypsl U UxX 28 1 bubmuorexa [JOK
cBoiictBa. M3amepenue https://m.edsoo.ru/78c146¢c4
T€OMETPUUYECKUX BEITUINH
bubmuoreka [JOK
2 Tpeyronbiiiici 19 . https://m.edsoo0.ru/78c146c4
3 [TapanmnensnocTs. Cymma yrioB 15 1 bubnuorexa [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpsiMoyroibHBIE TPEYTOJbHUKHU 7 bubmorexa LIOK
PAMOYT peyr https://m.edsoo0.ru/78c146c4
5 ['eomeTpuyeckue HepaBeHCTBA 5 1 bubmorexa [IOK
p p https://m.eds00.ru/78c146c4
5 wetmrosex Tocmpommre 18 1 Bubmoreka L1OK
‘ P g https://m.edsoo0.ru/78c146c4
MTOMOIIBIO ITUPKYJIIS ¥ TUHEHKH
7 [ToBTOpenue, 06001IEHNE, 10 1 bu6mmoreka [IOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/78c146¢c4
OBILIEE KOJIMYECTBO YACOB I1O0 6 0
I[TPOTPAMME 102
8 KUIIACC
KoanuectBo
4acoB
Ne
o/ HanmeHoBaHMe pa3jaeioB U TeM Kon IIpa JJ1eKTpOHHbBIE (U (PPOBbIE)
TPOJI KTHY
I NpoOrpamMmbl Beer a0l N0y oDpasoBaTellbHbIE Pecypchbl
o e e
pado pado
.. bu6mmorexa [IOK
1 HeThIpEXyronbHHKH 21 1 https://m.edsoo.ru/a5¢cb98eb
bubmuoreka [JOK
2 Tonobue 17 1 https://m.edsoo.ru/a5cb98eb
bubmuoreka [JOK
3 Inomazns 15 . https://m.edsoo.ru/a5cb98eb
4 Teopema [Iudaropa u nHayana 16 2 bubnmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/a5ch98eb
5} VYTIbl U 4eTHIPEXYTOJIBbHUKH, 18 1 bubnmoreka [JOK



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
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
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CBs3aHHBIC C OKPYKHOCTBIO

https://m.edsoo.ru/a5cb98eb

[ToBTOpeHue, o600mIEH e,

bu6mmoreka [IOK

6 CHCTeMaTHu3alus 3HaHuH 10 1 https://m.edsoo.ru/a5¢ch98eb
OBIIEE KOJIMYECTBO YACOB I10 7 0
ITPOI'PAMME 102
9 KJIACC
KoaunuecTBO
4acoB
Ne HanmeHoBaHMe pa3jeioB U TeM Kon Ipa DJleKTpoHHbIe (LM (poBbIE)
n/m mporpaMmbl Beer | apol BI0Y o0pa3oBaTeJbHbIE PecypChl
° ;aﬁo ;aﬁo
bu6mmoreka [IOK
. Petuerue Tpeyroabuuios 22| 1 https://m.eds00.ru/dddde230
bubmuorexa [JOK
2 Ionobue TpeyronbHuKos 12 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
3 Mertox koopauHat 10 1 https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
4 BexToper 20 1 https://m.edsoo.ru/dddde230
5 JlnviHa OKPY>KHOCTH U ILIOIIA/b 16 1 bubnnoreka [JOK
Kpyra https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
6 JIBIKEHNA III0CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 060061IeHNE, 12 1 bubmuoreka [JOK
CHCTeMaTH3allus 3HaHUI https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 6 0
ITPOTPAMME 102



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMUBI

7 KIIACC

Kopn
npoBepst
eMoro
pe3yJabT
ara

6

6.1

6.2

6.3
6.4

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

I'eomerpus

Pacnio3HaBaTh H3ydeHHbIE TeOMETpUYECKHE (UIYypbl, ONpeNeNiATh HMX B3aUMHOE
pacrosio)keHue, H300pakaTh TEeOMETpUYEeCKHe (UTYpBHI, BBIIOJIHATH YEPTEXKU IO
YCIOBUIO 3alaud. M3MepsATh JMHEHHBbIE U YIVIOBBIE BEJIMYMHBL. Pemars 3agaun Ha
BBIYMCIICHHE JIIMH OTPE3KOB U BEJIUYMH YIJIOB

Jlenate TpyOyrO OIEHKY JIMHEHHBIX M YIJIOBBIX BEIUYHH IPEIMETOB B pealbHOU
JKU3HU, pa3MepoOB MPUPOAHBIX 0O0BEKTOB. Paznuuarh pa3smepbl 3TUX OOBEKTOB IO
MOPSAKY BEIIMYUHBI

Ctpoutp 4epTeKHu K reOMETPUUECKHUM 3a/1a4am

ITonap30BaThCs IMpU3HaKaMH PAaBCHCTBA TPCYIrOJIbHHUKOB, HMCIIOJbB30BATh IMPU3HAKHU U
CBOMCTBaA paBHO6CI[pCHHBIX TPCYTrOJIbHUKOB IIPpHU PCHICHUHU 3a/1a4

6.5

HpOBOI[I/ITB JIOTUYCCKUEC PACCYKIACHUS C UCITIOJIB30BAHNUEM I'COMCTPUICCKUX TCOPEM

6.6

6.7

6.8

6.9

6.10

ITonb30oBaTbCs NMPU3HAKAMH PABEHCTBA IPSIMOYIOJIBHBIX TPEYIOJIbHUKOB, CBOMCTBOM
MEJMaHbl, IPOBEIEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYrOJbHUKA, B PEIICHUHU
FeOMETPUYECKHX 3a1a4

OnpenensaTh NapaiebHOCTh MPSMBIX C IOMOIIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH
cekymas. OnpenensaTs NapauIeIbHOCTh IPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSTHUM
OT TOYEK OJHOU MPSIMOM 10 TOYEK APYTrOM IPsIMOi

Pemats 3amaun Ha kieTyaToit Oymare

[IpoBOAUTH BBHIYMCICHUS W HAXOJIUTh YUCIIOBbIE M OyKBEHHBbIE 3HAUECHUS YIJIOB B
FEOMETPUYECKUX 3a7adax C HCIOIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB yTIJIOB, OOpa30BaHHBIX MpPHU IEPECEUEHUU JIBYX
MapaJuleJIbHbIX IPSAMBIX CEKyIlleW. Pemare mpakTUYecKHe 3aJayd Ha HaXOXKIEHUE
yIII0B

BraneTs nmoHATHEM T€OMETPHUYECKOTO MECTa TOYEK. ¥ METh OMPEeNsITh OUCCEKTPUCY
yIJla ¥ CEPEeIMHHBINA MEPHIEHANKYIISP K OTPE3KY KaK FT€OMETPUUYECKHUE MECTa TOUEK

6.11

DopmMyIHpOBaTh OINPEIACIEHUS] OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa
OKPY’KHOCTH, TOJIb30BaThCAd UX CBOMCTBAMH. YMETh NMPUMEHATHh 3TH CBOMCTBA MpPH
pELIEHNUH 3a]1a4

6.12

BrageTe NOHATHEM OMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAWTH
e¢ uentp. [lonmp3oBarbess pakTaMu O TOM, YTO OUCCEKTPUCHI YITIOB TPEYrOJbHUKA
[IEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE NEPIEHIUKYIAPBI K
CTOPOHAM TPEYTrOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE

6.13

Brnagers mnoHsATHEM KacaTelnbHOW K OKPY)KHOCTH, IOJb30BaTbCsl TEOPEMOU O
NEePIEeHIUKYIIPHOCTU KacaTeNbHON U pajyca, IPOBEIEHHOTO K TOUKE KacaHuUs

6.14

[Tosmp30BaTbCAd MPOCTEHIIMMH T€OMETPUYECKMMM HEPAaBEHCTBAMH, IIOHUMAaTh HX
IIPAKTUYECKUM CMBICT
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HpOBOI[I/ITB OCHOBHBIC TCOMETPUUYCCKHE IIOCTPOCHHUA C IIOMOLIBIO HHUPKYIA H

6.15 .
JMHENKU
8 KUIACC
Kon
gﬁgl‘f;’l”‘ IIpoBepsiemble NpeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
pesyisr  00pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus
ara
6 I'eomerpust
6.1 PaC?OSHaBaTB OCHOBHBIE BUJbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I10JIb30BAThCS UX
CBOMICTBaMM IIpU PELICHUH F€OMETPUYECKUX 33124
6.2 [TpuMeHATH CBOMCTBA TOUKM NEpeceueHUs] MeAMaH TPEYroibHUKA (LIEHTpa Macc) B
peueHuu 3a1a4y
Brnagers moHsATHMEM CpelHEH JIMHHUU TPEYrojJbHHUKA W Tpaleluu, NPUMEHITh HX
6.3 CBOfICTBEt IIpY peleHNH reoMeTpudeckux 3anad. [lons3oBarbcs Teopemoint Daneca u
TEOPEMOM O MPONOPLUHUOHAIBHBIX OTPE3Kax, MPUMEHATh UX M PELICHUsS
IIPAaKTHUYECKUX 3a/1a4
6.4 [IpumeHsTh pU3HAKK 110100MSI TPEYTOJIbHUKOB B PELIEHUH T€OMETPUUECKUX 3aj1a4
[Tonb3oBarbest Teopemoit [Iudaropa 115 penieHns reoMeTpuYecKuX U MPaKTHUYECKUX
6.5 3agad. CTpoUTh  MaTeMAaTHYECKyH0  MOJEIb B  IPAaKTHYECKHX  3ajadax,
CaMOCTOATENIBHO JEJIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLME JJIMHBI
6.6 Bianers NOHATHAMU CHHYCA, KOCHHYCAa M TaHI'€HCA OCTPOTO YIJIa MPSAMOYIOJIBHOTO
TpeyroiabHUKa. I101630BaThCS 3TUMHU NOHITUAMM Ul PEILICHUS TPAKTUYECKUX 3a7a4
Bbuncnare  (pasnuuHbIMH - coco0amMM) IUIOMIAJAh TPEyrojbHMKA M IJIOUIAU
6.7 MHOTOYTOJIbHBIX (QUryp (MOJIb3YyACh, TJ1€ HEOOX0AUMO, KaNbKyIITOpoM). [IpumeHsTh
IIOJIyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 33]1a49ax
Biamers NOHATUSMH BIIMCAaHHOIO M LIEHTPAJIBHOIO YIVIA, UCIIOJIB30BAaTh TEOPEMBI O
6.8 BIIMCAHHBIX YIJlaX, yriax MEeXIy XopJaMmH (CeKyIIMMHU) U yIiie MEeXAY KacaTelbHOM
Y XOpAOU P PEIICHUHA F€OMETPUUYECKHX 3a/1a4
6.9 Biamerp 1NOHATMEM ONMCAHHOTO  YETBIPEXYTOJIBHUKA, MPUMEHATH CBOMCTBA
' ONMCAHHOTO YETHIPEXYTOIbHUKA IIPY PELLIEHUH 3a/1a4
[IpumeHATs NOMyYEeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTEMaTHUYECKHE MOJENN
6.10 JUI 3a7a4 pPEATbHOM JKU3HU M IIPOBOJUTH COOTBETCTBYIOIME BBIYMCICHHS C
' OpPUMEHEHHEM  MOJOOUSM  TPUTOHOMETPUH  (MOJIB3YSCh, TA€  HEOOXOIUMO,
KaJIbKYJIATOPOM)
9 KVIACC
Kopn
:nlzgl‘le”' IIpoBepsiemble NpeaMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOM
pesymst  00pa30BaTeIbHON MPOrpaMMbl OCHOBHOIO 00111er0o 00pa30BaHUsd
aTa
6 ['eomerpus
6.1 3HaTh TPUTOHOMETPUUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOIUTh C WX TOMOIIBIO
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pas3JInYHbIC 3JIEMEHTHI MPSMOYTOJBHOIO TPEYTOJIbHUKA («peleHHe MPSAMOYTOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTs (C MOMOIIBIO KaJbKyJasATOpa) MJIMHBI U YIVIBl JUIS
HETa0JIMYHbIX 3HAYEHU I

6.2

ITonw30oBaThCA (bOpMy.]'IaMI/I NpUBEACHHA W OCHOBHBIM TPHUIOHOMETPHUYCCKUM
TOXACCTBOM JId HAXOXACHUA COOTHOILICHUM MCKAY TPUTOHOMCTPUYCCKUMU
BCJIIMYNHaAMU

6.3

6.4

6.5

Hcnons3oBaTh TEOpeMbl CHHYCOB M KOCHHYCOB JUISI HaXOXJICHUS Pa3IMYHBIX
JJIEMEHTOB TpPEYroJibHUKa («pelleHHe TPEYroJbHUKOB»), MNPUMEHATh WX IpHU
PEILICHUHU T€OMETPUUECKUX 3a1a4

Bnagers moHATHSAMH TpeoOpa3oBaHMSA IMOIO00WS, COOTBETCTBEHHBIX JIIEMEHTOB
noao0HbIX ¢uryp. Ilosb3oBaThCsi cBOMCTBaMHM 1000MSI NPOU3BOJIBHBIX (QUTYD,
YMETh BBIUUCIATH JUIMHBI W HaXOAWTh YINIBI y TMOA0OHBIX ¢uryp. I[lpumeHsTsh
CBOMCTBA 1OA00MS B IPAKTUYECKUX 3a7ayaX. Y METh IPUBOAUTH PUMEPHI IOJOOHBIX
¢Guryp B OKpy>Karolem Mupe

ITonap30BaThCs TCOpEMaMu O IIPOU3BCACHUH OTPE3KOB XOpHA, O IMMPOU3BCACHUU
OTPE3KOB CCKYIINUX, O KBaAPaTC KacaTeJIbHOM

6.6

[Tonp3oBaTbcss BEKTOpAMH, NMOHMMAaTh UX T€OMETPUYECKHH M (PU3NYECKUI CMBICI,
NPUMEHATh WX B PEIICHUH TeOMETPUYECKHX M (u3nyeckux 3amad. lIpumeHsaTs
CKAJIIPHOE MPOU3BEACHUE BEKTOPOB JUUI HAXOXK/ICHU UIMH U YIJIOB

6.7

6.8

ITons3oBaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTHU, HPUMCHATH €TI0 B PCHICHUH
TCOMETPHUICCKUX U TPAKTHYCCKUX 3a1a4

Biamers NOHATHSAME NPAaBWIBHOTO MHOTIOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI
JyTU OKPY>KHOCTH M PAJIMAHHON MEpHI yIiia, yMETh BBIYHMCIIATH IUIOLIAJb KPyra U €ro
yactell. [IpuMeHATh MOoJIlydeHHbIE YMEHUS B IPAKTUYECKUX 3a1a4ax

6.9

6.10

HaxonuThk OCH WM LEHTPHl CUMMETPUN (UTYp, TPUMEHSATH ABUKEHHS TUIOCKOCTH B
MIPOCTEUIINX CITYqastX

[IpuMeHsTh TONy4eHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTeMaTUYECKHE MOJEIH
Uil 3a7ad pealbHOM JKU3HU M MPOBOJUTH COOTBETCTBYIOIIME BBIYHMCICHUS C
MpUMEHEHUEM TMOJ00USAM TPUTOHOMETPUYECKUX (YHKIHMH  (MOJB3ysCh, T/E
HE00X0IUMO, KaJbKYJIATOPOM)
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 I'eomerpus
Hauanbnbie nonatust reometpun. Touka, npsimas, OTpe30K, Jyd. Yrou. Buasl yrios.
6.1 Beprukansaele 1 cmexHble yribl. buccekrpuca yrina. Jlomanasi, MHOTOYrOJIbHUK.
[TapaymienpHOCTh U NEPIEHIUKYIIPHOCTD IIPSIMBIX
6.2 Cummerpuunble ¢urypsl. OcHOBHbIE CBoicTBa oceBoil cummerpuu. Ilpumepsr
CUMMETPUHU B OKPYKAIOIIEM MUPE
6.3 OcHOBHBIE ITOCTPOEHHUSI C MOMOIIBIO LIMPKYJIA U JMHEHku. TpeyronbHuk. BeicoTa,
Me/MaHa, OMCCeKTpUca, X CBOMCTBA
6.4 PaBHOOGApEHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyroibHUKa
6.5 CBoiicTBa W TpU3HAKW pPaBHOOEAPEHHOro TpeyronbHUKa. [Ipu3HAaKM paBeHCTBa
TPEYrOJIbHUKOB
6.6 CBolicTBa M NpU3HAKU MNapajuienbHbIX OpsMbIX. CyMMa YIVIOB TpEyrojbHHUKA.
Bueinue yriel TpeyrojibHuKa
[IpssmMoyTOIBHBII TPEYrOJIbHUK. CaoiicTBO M€JIUaHbI MIPAMOYTOJIBHOTO
6.7 TPEYroJbHHUKA, NMPOBEAEHHON K runorteHy3e. IlpusHaku paBeHCTBa MPSAMOYTOJIBHBIX
TPEYroJabHUKOB. [IpSIMOYTOIbHBIN TPEYTONBHUK C YTioM B 30°
HepaBencTBa B reoMeTpuu: HEpPAaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JUJIMHE
6.8 JOMaHOH, Teopema o OonbplieM yriae U OONbIIeH CTOPOHE TPEeyrojJbHUKA.
[lepnenuKkynsip ¥ HaKJIOHHAs
6.9 ['eomeTpryeckoe MecTo Touek. buccekrpuca yria U CepeMHHBIN MEPIEHANKYISIP K
OTPE3KY KaK Fr€OMETPUYECKHNE MECTa TOUEK
6.10 OKpy’KHOCTb W KpYI, XOpJa M JUaMeTp, UX cBOMCTBa. B3aumHoe pacronoxeHue
OKpYXHOCTH M npsiMoii. KacarenpHast U cekyIasi K OKpy>KHOCTH
6.11 OxkpyXHOCTb, BHHMCaHHas B Yyroja. BmucaHHas U onMcaHHas OKPYKHOCTH
TPEYTOJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 ['eomerpus
6.1 YersipéxyronpHuku. [lapannenorpamMmm, ero npu3sHaku U CBOWCTBA
6.2 [TpsitmoyronbHUK, poMO, KBaapaT, UX MPU3HAKU U CBOWCTBA
6.3 Tpaneuus, paBHOOOKasi Tpamenus, e€ cBoWcTBa M mnpu3Haku. I[IpsamoyromnbHas
Tpanenus
6.4 Meron ynBoenust meauansbl. [lentpanbHas cummetpusi. Teopema dDaneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TPEYroiabHUKA U Tpanenuu. LleHTp Macc TpeyrosibHHUKa
6.6 [lonoOue  TpeyroabHUKOB, Kodpdumuent nogodus. Ilpusznaku  momoOust

TpeyroiabHUKOB. [IpuMeHeHne nogo0us npu peieHn NPakTHIeCKUX 3a1a4




21

6.7 @opMmybl Ui IO TPEYTOIbHHKA, MapajiesorpaMmma, pom0Oa u Tpanenuu

6.8 CgoiicTBa 1womaneii reoMerpudeckux ¢uryp. OTHOIIEHUE IUIOMAACH MOMO0O0HBIX
¢uryp

6.9 Brruncnenue miomnaaeil TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare

6.10 Teopema ITudaropa. Ilpumenenue treopemsl [Tudaropa npu pemeHnr TPaKTUIECKUX
3a1a4y
CuHyc, KOCHHYC, TAaHT'€HC OCTPOr0O yria MpsMOYIOJIbHOTO TpeyroibHuKa. OCHOBHOE

6.11 TPUTOHOMETPUIECKOE TOXKACCTBO. TpuUroHomeTpudeckue GyHKuuu yrioB B 30°, 45°
u 60°

6.12 BnucanHble U LEHTpaJIbHbIE YIJIBI, YrOJd MEXAY KacaTeJbHOM M XOpAOW. YTIbl
MEXy XOpJIaMU U CeKYITUMHU

6.13 BrrcanHble U onMcaHHbIE YETHIPEXYTOIbHUKU

6.14 B3aumuoe pacnonoxeHue nAByX OKpyxkHocTe. Kacanue oxpyxHocreil. OO6mue
KacaTeJbHbIE K JIBYM OKPYKHOCTSIM

9 KNIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUS
6 I'eomeTpus

6.1 Cunyc, kocunyc, tanreHc yriaoB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOJeCTBO. POPMYJIBI IPUBEACHUS

6.2 Pemenune TpeyronbHukoB. Teopema KOCHHYCOB U TeOopeMa CHHYCOB. Pemienue
IIPAKTUYECKHX 33a4 C UCIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB

6.3 [TpeoOpa3zoBanue nomodus. Ilogobue cOOTBETCTBEHHBIX HIEMEHTOB

6.4 Teopema 0 IpPOU3BENEHUU OTPE3KOB XOpJl, TEOPEMbI O NPOU3BENACHHH OTPE3KOB
CEKYILHX, TEOpEeMa O KBaJipaTe KacaTeJIbHOU
BexTop, nnumHa (MOAYb) BEKTOpAa, COHAIPABIIEHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO

6.5 HalpaBJIeHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
orepanuu HajJ BekTopamu. PasinokeHue BekTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM

6.6 Koopaunarsr BekTtopa. CkansipHO€ MpOU3BEIEHHE BEKTOPOB, MPHUMEHEHHUE IS
HaXOXKJCHUS JJIUH U YTIIOB
JlekapToBbl KOOPJMHATHI HA IUIOCKOCTH. YpPaBHEHHs MNPsMOM M OKPY)KHOCTH B

6.7 KOOpJIMHATaX, IMepeceyeHrue OKPYKHOCTEH M MpAMbIX. MeToJ KOOpIuMHAT U €ro
pUMEHEeHHe

6.8 [IpaBusibHBIE MHOTOYTOJILHUKH

6.9 Juna OKPYKHOCTH. I'panycHas u panuaHHas Mepa yria, BBIYMCICHHE JUIMH AYT
OKPYKHOCTEH

6.10 [Tnomans kpyra, ceKTopa, CerMeHTa

6.11 JIBIDKEHUST TIJIOCKOCTM W BHYTPEHHHE CUMMETpuH (uryp (3/eMeHTapHbIe

npeacrasienus). [Tapamiensupiii neperoc. [loBopot
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IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
npose
psieMo
ro
TpeOoB
aHus

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHHsl HA OCHOBE
oIrocC

YMeHue onepupoBaTb NOHSTUSIMHU: MHOMKECTBO, IOJMHOXKECTBO, OIEpAlUU HaJ
MHO>KECTBAMH; YMEHHE OIEepUPOBATH MOHATHSAMH: Tpad, CBSI3HBIN Tpad, IepeBo,
LUKJ, OPUMEHATh MX IPU PEIICHUU 3a/ay; YMEHHE HCIOJb30BaTh rpaduyeckoe
MIPE/ICTABICHUE MHOXECTB JJI ONMCAHUS PEAIbHBIX IPOLIECCOB W SIBJICHUM, MPHU
pEIIeHNH 3a/1a4 U3 APYTHX YYeOHBIX MPEIMETOB

YMeHue  omepupoBaTb — MOHATHAMU:  ONPEIEICHUE,  aKCUOMa,  TEeopeMa,
JI0Ka3aTeNIbCTBO; YMEHHE PACIO3HABaTh HUCTHHHBIE M JIOKHBIE BBICKa3bIBaHUS,
IIPUBOAUTH IPUMEPbl U KOHTPIPUMEPBI, CTPOUTH BBICKA3BIBAHUSA W OTPHULIAHUSA
BBICKA3bIBAaHUI

YMeHue onepupoBaTh NOHATUSMU: HATYypaJIbHOE YUCIIO, IPOCTOE U COCTABHOE YHUCIIO,
JIEIMMOCTh HaTYpaJbHBIX YHCEN, MPU3HAKH JETUMOCTH, 1I€JI0€ YNCII0, MOIYJIb YHCIA,
OOBIKHOBEHHas Ipo0b U JecATUYHAsA Ipo0Ob, CTAaHJAPTHBIA BUJ] UMCIIA, PALMOHAIBHOE
YHCIIO, HWPPALUOHAIBHOE YHCIO, apu(PMETHUECKUN KBaJpaTHBI KOpEHb; yYMEHHE
BBIMOJIHATh JIEHCTBUS C YHCIAMH, CpaBHUBaTb W  YHOPSA0YMBATH YHUCIA,
MPEJICTaBIATh YKMCIa Ha KOOPAWHATHOW MpPSMOM, OKPYIJIATh YMCIA; YMEHUE JieaTh
IPUKUIKY U OLEHKY pe3ysbTaTa BHIYUCICHUI

YMeHue onepupoBaTh MOHATUSMU: CTETICHD C IENBIM MOKa3aTeleM, apudmMeTndecKuit
KBaJIpaTHBIN KOPEHb, MHOTOUWICH, aJireOpandeckasi Jpo0b, TOKAESCTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJlbHOM CTeneHH OOIbIle eAMHMIIBI; YMEHHE BBITOIHATH PACUETHI MO
dbopmynam, mnpeoOpa3zoBaHUS IENbIX, JIPOOHO-PANMOHAIBHBIX BBIPAKEHUN U
BBIPQXXEHUN C KOPHIMH, Pa3joKEHHE MHOTOWIEHA HAa MHOXUTENH, B TOM YHCIE C
UCIIOJIb30BaHUEM (OPMYJT Pa3HOCTH KBaJIPATOB U KBaJpaTa CyMMBI H Pa3HOCTH

YMeHHe OnepupoBaTh IOHATUAMH: YHUCJIOBOE pPAaBEHCTBO, YPaBHEHHE C OJHOU
IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM; YMEHHE peniaTh
JUHEWHBIE M KBAJpaTHBIC YPAaBHEHUS, IPOOHO-pAIlMOHAIIbHBIE YpaBHEHHS C OJHOU
IIEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX YpPAaBHEHWH, JTMHEHHBbIE HEPABEHCTBA U UX
CHCTEMBI, KBaJIpaTHbIE U JIPOOHO-pAIlMOHAIbHBIE HEPABEHCTBA C OJJTHOW MEePEMEHHOMH,
B TOM YHCJIE IPU PEIICHUM 33Ja4 W3 APYTUX MPEAMETOB M IMPAKTHYECKUX 3a/1ad;
YMEHHUE HCIOJIb30BaTh KOOPAMHATHYIO IPSAMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIS
M300pakeHUsl pelIeHnid ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHne omnepupoBaTh MOHATUAMH: (yHKIMS, Tpaduk (QyHKIUH, HYTd (QYHKIUH,
MPOMEXKYTKH  3HAKOIMOCTOSIHCTBA,  IMPOMEXKYTKHM  BO3pacTaHus,  yObIBaHUS,
HanOoJIbIlIee ¥ HAaMMEHBIIIee 3HAUYCHUS (DYHKIMH, yMEHUE OTIEPHUPOBATH TOHSATHSIMHU:
npsiMasi  TIPONOPIIMOHATIBHOCTh, JIMHEWHAass (YHKIMs, KBaJpaTuyHas QyHKIUS,
oOpaTHas MPONMOPIHOHATBHOCTH, Mapadosa, runepoosa; yMeHue CTPOUTh TpaduKu
GyHKIMH, WCMONB30BaTh TpadUKH Ui ONPEACICHUST CBOWMCTB MPOLECCOB U
3aBUCUMOCTEH, JUIsI PEUICHUs 3a/Ja4 W3 JPYTUX YYEOHBIX MPEIMETOB M PEaTbHOM
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KU3HH, YMCHHUEC BbIpa’kaTb (bOpMy.]'IaMI/I 3dBUCUMOCTH MCIKIY BCIIMUMHAMUA

YMeHne onepupoBaTh IMOHSATHSMH: I[OCIEIOBATEIbHOCTh, apuUpMeTHUeCKas H
reoMeTpHuyecKas IIPOrPECcCui; yMEHHE UCII0JIb30BATh CBOICTBa
nocie0BaTeNbHOCTEH, POPMYIIBl CyMMBI M OOILEro 4jeHa MpU PEUICHUH 3a/1ay, B
TOM YHCJIE 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB U pealbHON KU3HU

YMeHue pemiath 3aJa4d pa3HbIX TUIOB (B TOM YHCIE HA IMPOUEHTHI, AOJIM M YacTH,
JBIDKEHUE, paboTy, IeHy TOBApOB M CTOMMOCTb IOKYITOK M YCIIYT, HAJIOTH, 33/1a4H U3
o0yacTu ynpaBlieHUS! JHUYHBIMH M CEMEWHBIMH (UHAHCAMM); YMEHHE COCTABIISATH
BBIPAXCHUSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 3a/1a4M, UCCIIEOBATh
MOJIy4YEHHOE PEeIlleHNe U OLEHUBATh MPaBIONOJOOHOCTD MOJIYUYEHHBIX PE3YyIbTaTOB

10

YMeHue onepupoBath MOHATUAMU: UTypa, TOUKA, OTPE3OK, MpsMasi, JIyd, JIOMaHasi,
yroj, MHOTOYIOJbHUK, TpPEYrOJbHUK, PaBHOOEIPEHHbI U PaBHOCTOPOHHUMN
TPEYroJbHUKH, MPSIMOYTOJbHBII TPEyrojibHUK, MeIuaHa, OUCCEKTpuca U BBICOTA
TPEYroJbHUKA, YETHIPEXYrOJbHUK, MapajuiesiorpaMMm, pomO, MNPsSMOYTOJbHUK,
KBaJpaT, Tpameuus; OKPYXHOCTb, KpYI, KacaTelbHas; 3HAKOMCTBO C
IPOCTPAaHCTBEHHBIMU (UTYpaMH; yMEHHE pemarth 3aJa4d, B TOM YHCIE W3
IIOBCEHEBHOM KHM3HH, HA HaXOXKICHHE M€OMETPUYECKUX BEIMYUH C NMPUMEHEHUEM
M3YYEHHBIX CBOMCTB (UIyp U (HaKTOB

YMeHne omnepupoBaTh MOHATHUSMHU: PAaBEHCTBO (DUTYpP, PAaBEHCTBO TPEYTOJBHUKOB;
[apaJUIeJIbHOCTh U MEPHEHAUKYIAPHOCT MPAMBIX, YILOJ MEXAY IpPsSMBIMU,
NEePIEeHIUKYIIAP, HAKIOHHAs, MpoeKus, nojgodue ¢puryp, nogo0Hble TPEYroIbHHUKH,
CUMMETpUsL OTHOCUTEJIIBHO TOYKM M IPSAMOW; YMEHHE pacliO3HaBaTb PAaBEHCTBO,
CUMMETPUIO U Moa00ue puryp, napamienbHOCTh U NEPHEHANKYISIPHOCTh IPSIMBIX B
OKPY’KaIOILlEM MUPE

11

YMeHue onepupoBaTh HOHATHAMMU: JUIMHA, PACCTOSHUE, YroJl (BeJIMYUHA YIJla, CHHYC
Y KOCUHYC YIJla TPEYTOJIbHHUKA), IJI0MIa/1b; YMEHHE OLIEHUBATh pa3Mephl IPEIMETOB U
00BEKTOB B OKpPYKAIOLUIEM MHpE; YMEHUE MPHUMEHATh (OpMyIbl MepUMeTpa |
IUIONIAId MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH M IUIOIIAAU Kpyra, oObema
IPSIMOYTOJIBHOTO  MapaJlIeNICNIUIIEa; YMEHUE IPUMEHATh NPHU3HAKUM pPaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CyMME YIJIOB TpeyroibHuka, Teopemy Ilucgaropa,
TPUTOHOMETPUUECKHE COOTHOLIEHUS AJIs1 BBIUMCIIEHUS JUIMH, PACCTOSIHUH, IIIOMAAeH

12

YMmenue wu300pakaTh IUIOCKHE (GUIYphl MU HMX KOMOWHAIMM, HPOCTPAHCTBEHHBIE
Gurypsl OT pyKH, ¢ MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPE/ICTB
10 TEKCTOBOMY MJIM CUMBOJIBHOMY OIIUCAaHUIO

13

14

YMenue onepupoBaTh  MOHATHSMH: MOPSIMOYroJibHasg  CHCTEMa  KOOpAWHAT;
KOOpPAMHATBl TOYKH, BEKTOpP, CyMMa BEKTOPOB, NPOU3BEICHHUE BEKTOpPAa Ha YUCIIO,
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB; YMEHUE UCIIOIB30BATh BEKTOPHI U KOOPIUHATHI
JUTSL TIPEJICTABIICHUS NaHHBIX U PEIICHHs 3a/1a4, B TOM YHWCIE U3 JIPYTHX y4eOHBIX
MPEIMETOB M PEATTbHOM JKU3HU

YMeHue onepupoBath MOHATHUSAMU: CTOJOMKOBBIE U KPYTOBBIE THAarpaMMbl, TaOIHIIbI,
cpeaHee apu(MeTniyecKoe, MeluaHa, HanboJblIee ¥ HaUMEHbIIee 3HAUCHHs, pa3Max
YHCIIOBOr0 Habopa; yMEHHE H3BJIEKaTh, WHTEPIPETHUPOBATH U MPEoOpPa3OBHIBATH
uH(pOpMAIIMIO, TPEACTABICHHYI0O B TaONUIAaX W Ha JIuarpaMmax, OTPaKaIoUIyro
CBOICTBA U XapaKTEPUCTUKHU peajbHBIX MPOLIECCOB U SIBICHUI; YMEHHE PaclO3HABATh
M3MEHYMBBIC BEIMYMHBI B OKPYXKAIOLIEM MUPE

15

YMeHue onepupoBaTh MOHATUSAMU: CIIyYalHBIM ONBIT (CIydalHBIM SKCIIEPUMEHT),
dJIEMEHTApHOE COOBITHE (PJIEMEHTApHBIA HCXOJ) CIy4aHOTO OIBITa, CIydailHOe
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COOBITHE, BEPOSTHOCTb COOBITUS; YMEHME HAaXOJIUThb BEPOATHOCTH CIIy4alHBIX
COOBITHII B OMNBITaX C PAaBHOBO3MOXXHBIMH 3JEMEHTAPHBIMU COOBITHSIMH, yMEHHE
pelarh 3a7a4d METOAOM OpraHM30BaHHOIO Mepedopa U ¢ UCIOJIb30BaHUEM IIpaBHiIa
YMHOXEHHS; YMEHHE OLICHUBATb BEPOSATHOCTH pEAJIbHBIX COOBITMI U SBIICHUH,
IOHUMaTh pOJb MPAKTUUECKU JIOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITUI B
OKpY’KalOIIeM MHpE U B JKU3HU; 3HAKOMCTBO C MOHATHEM HE3aBUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBLIIMX YHCEJI U €r0 POJIBIO B MACCOBBIX SBJICHHSIX

16

YMeHue BbIOMpaTh NOAXOMALIMHA HM3YYEHHBIH MeETOJN JJIi pELIeHUs 3aJauu,
IIPUBOAUTH IIPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U JKU3HH,
pacrno3HaBaTh IPOSBICHUE 3aKOHOB MaTE€MaTUKH B HCKYCCTBE, OIMCHIBaTh
OTJIEJIbHBIE BBIIAIOIIMECS PE3YJIbTATHI, MOJYYECHHBIE B XOJ€ Pa3BUTUS MATEMATHKHU
KaK HAayK{, IPUBOJUTH NPUMEPbl MaTEMaTHUYECKUX OTKPBITUM M KX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON NCTOPHUH
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HNEPEYEHDB 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
1 Yucna v BBIYKCICHUS
11 Harypasbnsle u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
19 OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOM, MPOLIEHTHI, OECKOHEUYHbIE MEPUOANYECKHE
npobu
1.3 PannonanbHble yncna. Apudmernyeckue onepamnuu ¢ paliMoOHaIbHBIMU YHCIAMU
14 JeiicTBurenpHble uncia. Apudmernyeckue onepamnuu ¢ JeCTBUTEIbHBIMU YU CIaMU
15 HpI/I6Jm>KéHuHI,Ie BBIUMCJIEHMS], [IpaBUJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJsibTara
BBIYUCIICHUH
2 Anrebpanyeckue BhIpaKeHUs
2.1 bykBeHHbIe BbIpakeHUS (BBIPAKEHHSI C TIEPEMEHHBIMH )
29 Creness ¢ nenbiM nokasareneM. CTeneHb ¢ pallMOHAIbHBIM I0Ka3areneM. CBOWCTBa
CTENEeHU
2.3 MHorouieHbl
2.4 Anrebpanueckas 1poob
25 Apudmernueckuit KOpeH? HaTypajbHON cTeneHu. [leiicTBus ¢ apudmerndyeckumu
KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEpAaBEHCTBA
3.1 Lensle 1 1poOHO-paliioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI
39 Ilenple u JpoOHO-palMOHalbHBIE HepaBeHCTBA. CHCTEMBl M COBOKYIHOCTH
HEPABEHCTB
3.3 Pemenne TekcTOBBIX 33124
4 UucnoBsle nocae10BaTENbHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS MOCJIEA0BATEILHOCTEN
4.2 ApudmeTrnueckasi 1 reomeTpuyeckas nmporpeccuu. opmyna ciI0XKHbIX TPOIIEHTOB
5 OYHKIIH
Oynk1us, cnocoOsl 3aganusa ¢pyHkuuu. ['paduk GyHkiuu. O6aacTb onpeneneHus u
51 MHOKeCTBO 3HadeHui QyHkuuu. Hynu dynkuuu. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
[IpomMexyTKM MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl U MHUHHMYMBI (YHKIHU.
Haubonbiee u HauMeHblee 3HaueHne (YHKIIUU Ha TPOMEKYTKE
6 KoopanHatsel Ha IPsIMOM U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH
7 ['eomerpus
7.1 ['eomerpuueckue GuUrypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHIUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpuIecKuX BEINYUH
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7.6 BekTopbl Ha TIOCKOCTH

8 BeposiTHOCTh M CTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padmsr
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

Marematuka. ['eomerpus: 7-9-e kimaccel: 0a30BBIN YPOBEHb: YUCOHHK, 7-9
kimaccel/ Atanacsa JI.C., byry3zoB B.®., Kagommes C.b. u napyrme, —
AxnmonepHoe obtmrectBo «M3marensctBo «IIpocBenieHne.

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Marematuka «I'eomerpust 7-9», Meroauueckoe mocodue K MpeaMeTHON
muaun  ydyeOHukoB — mo reometpun  JI. C. Atanacsna, B. ®@. byty3oBa,
C. b. Kagomuesa u nip., Mocksa «IIpocsemienuey, — 2023.

NUD®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPChI
CETU UHTEPHET

1. bubnmoreka LIOK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4.https://resh.edu.ru/
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[Ipunoxenue
K padboueit nporpamme OO0
yuebHoro kypca «l'eomeTpus»

®opmbl ydyeTa padoueil mporpaMMbl BOCIIMTAHUS
B padoueil mporpaMme 1o MaTeMaTukKe

PabGouass mnporpamma Bocrnutanus MBOY «COHI Ne 21 um. C.M.
XOJIOMSHCKOTO»  pealu3yeTcsi  4epe3  HCIOJb30BAaHHUE  BOCHHUTATEIHLHOTO
MOTEHIMAIa YPOKOB MaTEeMaTHUKH. JTa padoTa OCYIIECTBISETCS B CIEAYIOIMIMX
dbopmax:

e MOOYXAeHHE OOyYaroIMXcs COOMIOAATh HAa YPOKE OOIIEPUHATHIE HOPMBI
MOBEJICHMSI, MPaBUia OOIIECHUS CO CTAPIIUMHU (TI€ITarOTUYeCKUMU PAaOOTHUKAMU) U
CBEpCTHUKaMHU  (0OyYalomUMUCS), TNPUHIUNBI  y4eOHOW  JUCHUIUIMHBI U
caMOOpraHU3aluu;

e MPUBJICUCHUE BHUMAHUS OOYYaIOIIMXCS K IIEHHOCTHOMY  acCIEKTy
M3y4aeMbIX Ha YpOKax IMPEAMETOB, SIBICHHM, COOBITUNA dYepe3: JEMOHCTPAIUIO
OOy4aromMMcsi  MPUMEPOB  OTBETCTBEHHOTO,  TIPAKJAHCKOTO  TMOBEICHUS,
MPOSIBJICHUSI YEJIOBEKOJIIOOMST U J00pOCepAeUHOCTH; OOpalleHne BHUMAHHS Ha
HPABCTBEHHBIEC AaCTEKThl HAYYHBIX OTKPBITUN, KOTOPBIE H3Y4alOTCS B JaHHBIN
MOMEHT Ha YpOKe; Ha JesiTele HayKu, MOJUTUKOB, CBI3AHHBIX C U3YYaeMbIMH B
JJAaHHBII MOMEHT TEMaMH, Ha TOT BKJIaJl, KOTOPbIA OHU BHECIIM B Pa3BUTHE HAIIECU
CTpaHbl U MUPA, IPUMEPHI UX KU3HU, HA MOTUBBI UX MOCTYIKOB; UCIIOJIb30BAHUE
Ha ypokax uH(pOpMaIlUU, 3aTparuBarolIe Ba)KHbIE COIMAbHBIC, HDABCTBEHHBIE,
ATUYECKHUE BOMPOCHI;

e HCMOJIb30BAHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEM cojepkaHus y4eOHOro
npeaMera s (popMUpOBaHHMS Yy OOYYAIOUIUXCA POCCUUCKUX TPAJIUIIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX W  COLMOKYJBTYPHBIX IIEHHOCTEH Yepe3 Mmoja0oop
COOTBETCTBYIOIIIMX TEKCTOB JUISi UW3Y4YEHUs, MPOOJIEMHBIX CHUTYallMi s
0OCY>KJIeHHS B KJIacce;

e WHUIMUPOBAHUE OOCYKJEHUMN, BHICKA3BIBAHUI CBOETO MHEHUS, BHIPAOOTKH
CBOETO JINYHOCTHOTO OTHOIIICHUS K U3y4aE€MbIM COOBITHSIM, JIUIAM;

e BKJIIOUEHHE B YPOK HUIPOBBIX MPOLEAYP, KOTOPbIE€ MOMOTalOT MOAACPKAThH
MOTHUBAIIMIO OO0YYaIOMMUXCA K TOJYyYCHUIO 3HAHUN, HAJAXKUBAHUIO TMO3UTHBHBIX
MEXKJIMYHOCTHBIX ~ OTHOIIEHMM B  Kjacce, IOMOraloT  YCTaHOBJICHUIO
no0OposkenaTeabHOM aTMOc(hephbl BO BpeMsIypoKa;

e MPUMCHEHHE Ha YPOKE HHTEPAKTUBHBIX (OpPM pabOThI, CTUMYJIUPYIOIINX
MO3HABATEIbHYI0 MOTUBAILIMIO 00YYaOIINXCS;

e IMPUMEHEHUE TPYNNOBOW paboThl WM paboOThl B Mapax, KOTOphIE
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHIHOM pabOThl W B3aUMOJEHCTBUIO C
JIPYTUMU 00y4aroIUMHUCS;
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e BbIOOp M UCIOJB30BAaHUE HA YPOKAaX METOAOB, METOJIMK, OKa3bIBAIOIIMX
BOCIIUTATEIbHOE BO3/CHCTBUE HA JIMYHOCTh B COOTBETCTBUHU C BOCHHUTATEIbHBIM
UJEAIIOM, LEIbI0 U 33Ja4aMH BOCIIUTAHHUS;

e VMHULMHUPOBAHWME U TMOJJIEPXKKA HCCIEAOBATEIIbCKOM  JI€ATEIBbHOCTH
IIKOJILHUKOB B (OpME BKIIOYEHHS B YPOK pAa3IMUHBIX HCCIEI0BATEIbCKIX
3aJaHuil, YTO JaeT BO3MOXKHOCTh OOy4YalOIIUMCA MPHOOPECTH HABBIKU
CaMOCTOATENIBHOTO PELIEHUsT TEOPETUYECKOM MpOOJEMbl, TE€HEPUPOBAHUS U
oopmiieHus: COOCTBEHHBIX THIIOTE3, YBAKUTEIHHOTO OTHOIICHUS K UYKHM HJIESM,
nyOJIMYHOTO BBICTYIUICHUS, apryMEHTHUPOBAHUS M OTCTAUBAHUS CBOEM TOUKU
3peHus;

¢ YCTAaHOBJICHHE YBaXUTEIbHBIX, JIOBEPUTEIIbHBIX, He(pOpMabHbBIX
OTHOUIEHUI MEX]ly YUUTEJIEM U YYEHUKaMH, CO3/1aHUE Ha YPOKaX SMOLMOHAIBHO-
KOM(pOPTHOM CpeIbl.



