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COJAEP/)KAHUE OBYYEHUA

7 kiacc
1. Ipocreiimme reomerpuyeckue purypsl u ux cpoiicrea. U3mepenue
reoMeTrpuyeckux BeJuuuH. (14 4)

[Ipocreiimne reomeTpuyeckrue OOBEKTHI: TOUKH MPSAMbIC, JIYYH U YIJIbl, MHOTOYTOJIbHUK,
nomanasi. CMeXHbIE B BEepTUKaIbHBIC yIibl. PaboTa ¢ mpocreimumu yeprexkamu. M3mepenwne
JUHEHHBIX U YIIIOBBIX BEJIMYWH, BEIYUCICHHE OTPE3KOB M yIIoB. llepumerp u miomans Guryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB.

2. Tpeyroabuuku (22 1)

[ToHsATHE O pPaBHBIX TPEYrOJIbHUKAX U MEPBUYHBIC MPEICTABICHUS O PaBHBIX purypax. Tpu
IIPU3HAKAa pABEHCTBA TPEYroJIbHUKOB. llepBbli NpU3HAK paBEeHCTBA TPEYroJbHUKOB. Tpu
MpU3HAKa PABEHCTBA TPEYrOJIBHUKOB. BTOpOW mNpH3HAK pPaBEHCTBA TPEYTrOJbHUKOB. Tpu
IIPU3HAKA PABEHCTBA TPEYrOJIbHUKOB. TpeTuil MpU3HAK paBEHCTBA TPEYroJbHUKOB. [Ipu3Haku
paBeHCTBa IPSMOYTOJbHBIX TPEYrOJbHUKOB. CBoOHCTBO MeauaHbl MPSIMOYIOJIBHOTO
TpeyrojibHUKa, TPOBEACHHON K THUIOTeHy3e. PaBHOOenpeHHbIE U  PaBHOCTOPOHHUE
TpeyroapHUKU. [Ipu3HaKU U CBOWCTBAa paBHOOEIPEHHOTO TPeyroiabHUKA. COOTHOIICHUST MEXKITY
CTOpoHaMHU U yriaamu TpeyroiabHuKka. (I[IpoTuB Oombleil CTOPOHBI TPEYrOJIbHHUKA JIEKUT
Oosbimii yron.) HepaBencrBa B reomerpuu. HepaBencTBo TpeyronbHuka. HepaBeHCTBO
nomaHou. IIpsMOyrosibHBIN TPEYroJbHUK C YIiioM B 30°.

3. IlapanjenbHble IPSIMble, CYMMa YIJIOB TpeyroJbHuka (14 u)
[TapannensHble npsiMble, ux cBoiicTBa. [laTeiil mocrynatr EBkimpa. Hakpect nexatwe,
COOTBETCTBEHHbIE M OJIHOCTOPOHHHUE YTJIbI (0Opa3oOBaHHBIE MPH IMEPECeUCHUH MapaieNbHbIX
npsiMbIX cekyuiei). [Ipu3Hak nmapayienbHOCTH MPSIMBIX Y€PE3 PABEHCTBO PACCTOSIHUM OT TOYEK
OIHOM mpsiMolM 10 BTOpod mnpsmod. Cymma yIioB TpeyroJbHMKa.. — BHemHue yrisl
TPEYroJbHUKA.

4. Okpy:xHOCTh H Kpyr. 'eomerpuueckue nocrpoennst (14 1)
OKpyXHOCTb, XOpJIa ¥ TUAMETP, UX cBoiicTBa. KacatenbHas k okpykHOCTH. OKpPYKHOCTb,
BnucanHas B yroi. Ilonsitue o I'MT, npumeHeHue B 3ajadax. bHCceKkTpuca UM CepeIMHHBIN
MEPHIECHINKYJISIP KaK TEOMETPUYECKHE MECTa TOYEK. OKpy>XHOCTb, ONHUCAHHAsA OKOJO
TpeyroibHuKa. OKpPY)XHOCTb BIIUCAHHAs B TPEYroyibHUK. [IpocTeifime 3a1aum Ha TOCTpOEHUE.

5. IloBTOpeHue u 0000IeHNE 3HAHUIA. (4 1)
IIpocreiimme reomerpuyeckue ¢(purypsl M ux cBoucrBa. [IpusHaku paBeHCTBA
TpeyroiabHUKoB. [lapamienbHble MpsMble, CyMMa yIjioB TpeyrojibHuka. OKpYyXHOCTh U
Kpyr. ['eomeTpruueckne nocTpoeHus.

8 kiace
1. IloBTOpPEHME Kypca reoMeTpuHu 7-1o Kjaacca (2 4)
[Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB, CBOICTBAa pPaBHOOEAPEHHOTO TPEYrOJbHUKA.
CooTHOIIEHN MEXKIY CTOPOHAMH U YIJIaMU TPEYrojbHUKA. CMEKHbIE U BEPTUKAJIBHBIE YIJIbL.
IIpu3Haky ¥ CBOMCTBA NapaJIEIbHBIX MIPSMBIX.

2. Yernipexyrojabuuku (12 4)
[TapannenorpamMM, €ro mpU3HAKM M CBOWCTBA. YacTHbIE Ccllydau [apajjieaorpaMMoOB
(mpsAMOyTONBHUK, pOMO, KBajapaT), WX TMNpPHU3HAKH U CBOWCTBa. Tpamerus. PaBHOOOKas
Y TIPSIMOYTOJIbHASI Tpanelnuu. Y IBOEHUE MeInanbl. [leHTpanbHas cuMmmeTpust



3. Teopema ®ajieca u TeopeMa 0 NPONOPUHOHAJIBHBIX 0TPe3Kax, NO00HbIE
Tpeyrojabuuku (15 )
Teopema @aneca u TeopemMa 0 IPOMOPLUUOHAIBHBIX OTpe3kax. CpeaHss JIMHMS TPEyroJbHUKA.
Tpaneuus, e€ cpennss nunusd. I[IponopuuoHaneHble OTpe3KU. LleHTp mMacc B TpeyroJibHUKE.
[Tono6usie Tpeyronbauku. Tpu npusHaka nonodus TpeyrojabHUKoB. [IpuMmenenue nogodus npu
pelIeHUU MPaKTUYECKUX 3a]1ay.

4. Tlnomaab. HaxoxaeHue njomajaei TpeyroJibHMKOB M MHOTOYT0JIbHBIX (pUTyPp.
Ilnomaau mogooHbIX puryp (14 4)
[Monstre o mmomaau. CBOMCTBA IUIOMIAACH TeoMeTpudecKuX Guryp. @opMyIbl s IIOMAIH
TPEyroJibHUKA, MapajjiejorpaMMa, Tpareluu. Brruucnenue miomanei CiIoXHBIX (Guryp.
[Mnomaau duryp Ha kneryatoir Oymare. [Lmomany mogoOHBIX (uryp. 3agauu ¢ IPaKTHIESCKUM
coaepxkanueM. PelieHue 3ajayd ¢ MOMOIIBbIO METO/Ia BCIOMOTATENIbHOM TIJIOIA I

5. Teopema Iudaropa u nHayasaa rpuronomMerpuu (10 u)
Teopema Iludaropa, e€ nokazarenbcTBO M npumeHeHue. OOparHas Teopema Iludaropa.
OnpeneneHne TPUTOHOMETPHUYECKUX (YHKIIMA OCTPOTO YIJIa MPSIMOYTOJIBHOTO TPEYrOJIbHUKA,
TPUTOHOMETPUYECKHE  COOTHOIIGHHWS B  MPSAMOYTOJbHOM  TpeyronbHuke. OcHOBHOE
TPUTOHOMETPUYECKOE TOXJeCTBO.  COOTHOILIEHUS MEXAY CTOPOHAMH B MPSIMOYTOJIbHBIX
TpeyroyibHUKax ¢ yriamu B 45° u 45°; 30° u 60°

6. Yruabl B OKpYKHOCTH. BniucaHHbIe U ONMCAHHBbIE YeThIPEXyroJIbHHUKH.
KacareabHble k okpy:kHocTH. Kacanue okpy:xkHocTu. (13 4)
BrnmcanHubie ¥ 1IeHTpabHBIC YIUIBI, YTOJI MEXKIY KacaTeJIbHON U XOPI0H. YTIIBI MKy XOpAaMH
W CEeKylMMH. BriucaHHble W OINUCAaHHBIE YETHIPEXYTOJIBHUKH, WX TPU3HAKA W CBOMCTBA.
[IpuMeHeHne 3THX CBOWMCTB IPH PEIICHUH T'€OMETPUYECKUX 3ajad. B3zamMmHOE pacrosiokeHue
JIBYX OKpYXKHOCTEH, 001mue kacatenbHble. Kacanue okpyxHocTEH.

7. TloBTOpeHue, 00001IeHUE 3HAHMIT (2 1)
YerbipexyronsHuku. [lomoOHbIe TpeyronbHUKU. HaxokneHue Tuiomaneil TpeyroJbHUKOB U
MHOTOYTOJIBHBIX (puryp. Teopema [Tudaropa u Hauama TpUrOHOMETPUH

9 kanacc
Tpuronomerpus. Teopembl KocuHYCOB U CHHYCOB. Pemmienue Tpeyroinbuunkos (16 1)
Onpenenenne TpuroHomerpuueckux GyHkuuii yrmoB ot 0° mo 180°. KocuHyc u cuHyc
IPSIMOTO U Tynoro yria. Teopema KocuHycoB. PenieHue mpakTHUECKHX 3aJad, CBOASIIUXCS K
HaXO0XJICHUIO PA3JIMYHBIX AJIEMEHTOB TpeyroibHHKa. Teopema cuHycoB. Haxoxnaenue anuH
CTOPOH M BEJIMYMH YIJOB TpeyroapHUKoB. dopMyna momaad TpeyrojibHUKA 4YeEpe3 IBE
CTOPOHBI M Yroi Mexay HuMu. @opMmyia IJIOWAAN YEThIPEXYroJbHUKA YEpe3 ero AMaroHaan
U yron Mexay HumMu. [IpakThueckoe NpHUMEHEHHE TEOpeM KOCHHYCOB, CHHYCOB, (OpMYI
IUIOLIA/IA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUKA.
IIpeoOpa3zoBanue noxodusi. Merpuyeckue cCOOTHOIIEHUS B OKPY:kHOCTH (10 1)
[TonsTue o mnpeoOpazoBanun 10a00Msl. COOTBETCTBEHHBIE JJIEMEHTHI MOJAOOHBIX (QUTYP.
[TonoOue TpeyronbHUKOB. PerieHue reoMeTpuyeckux 3ajady M 3ajad M3 peabHOW JKU3HU C
UCIIOJIb30BaHUEM  MOJOOHBIX TPEYroJbHUKOB. Teopema O NpPOM3BEAEHUH OTPE3KOB XOP/I.
Teopema 0 IpPOM3BENEHHWH OTPE3KOB  CEKyIIMX. Teopema O  KBajapaTe KacaTelbHOM.
[IpuMeHeHre U3yUYEeHHBIX TEOPEM B PEIICHUU FT€OMETPUUECKHX 3a/1a4.
BekTopsl (12 1)
Omnpenenenne BekTopoB. CloxeHHEe BEKTOPOB. BrlunTaHne BEKTOPOB. YMHOXEHHE BEKTOpa
Ha yucao. Pu3nueckuii 1 reOMETPUUECKHM CMBICIT BEKTOPOB. PaznoskeHue BEKTOpa Mo JBYyM



HEKOJIMHEeapHbIM BekTopaM. Koopaunars! BekTopa. CkalsipHOE IPOU3BEACHUE BEKTOPOB, €TO
IIPUMEHEHNE [UIsl HAXOXACHUS JJIMH W YIJoB. PemieHwe 3agad ¢ MOMOUIIBIO BEKTOPOB.
[TpuMeHeHne BEKTOPOB ISl PEHICHUS 3a1a4 (PU3UKH.
JexapToBBI KOOPAMHATHI HA MJIOCKOCTH (9 1)
JlexapToBbl KOOpIMHATHI TOYEK Ha MJIOCKOCTU. YpaBHEHUE MPsAMOMl. YTII0BoM KO3 ULIUEHT,
TaHIEHC YIVIa HAaKJIOHA, MapajuleJbHblE W IEPIECHAMKYJSPHBIE MpsIMbIE. Y pPaBHEHHUE
OKpYykHOCTH. KOoOpMHaThl TOYEK NEpecedyeHus] OKPYKHOCTH M MpsAMou. Meron KoopauHat
IIPU PELICHUH TIEOMETPUUYECKUX 3ahad. Meroj KOOpAMHAT IIPU PELIEHUU IPAKTHYECKUX
3a7a4ax.
HpaBI{l.ﬂbeIe MHOTI'0YIroJIbHUKHU. Il.]]l/lﬂa OKPY/KHOCTHU U IUIOIAaAb Kpyra. Borunciaenne
miomanei (8 u)
[IpaBunbpHBIE MHOTOYTOJIBHUKH, BBIYMCIEHUE UX 3J€MEHTOB. Hucno w. [J[nuHa oKpyKHOCTH,
JlyTu OKpykHOCTU. Paguannas mepa yria. [Inomans kpyra, cekropa, cermeHTa. Berauciienue
wionaned Quryp, BKIIOYAIOIIKUX 3JIEMEHTHI Kpyra.
JABm:keHus miaockocTu (6 4)
[Monstie o nemwxennu miockoctu. [lapamnensHbiii nepeHoc. [loBopor. [IpuMenenne npu penieHun
3a/1a4.
IloBTOpEHME, 00001IEHUE, cUcTeMATH3aMs 3HAHUI (7 4)
[Ipocreiimue reomerpuyeckre GUTrypsl U UX CBOMCTBA. MI3MepeHue reoMeTpruiecKuX BEITUYHH.
Tpeyronenuku. IlapamnensHble W NEpHEHAUKYISApHbIE Ipsmble. [Ipsmas U OKpPYKHOCTb.
OKpyXHOCTb W KpYr. YTIJbl B OKpPY)XHOCTU. BrnucaHHble U ONHCaHHBIE OKPYKHOCTU
MHOT'OYTOJIbHUKOB. YeTBIpEXYroJbHUKUA. BrucaHHble W ONMCAHHBIE YETHIPEXYTOJIbHUKHU.
Teopema IIudaropa n Hayana tpuronomerpun. Pemenue odumx TpeyroinbHUKOB. [IpaBuiibHbIC
MHOrOyrojabHuku. [lnmomans. Beruncnenne mnomaznei. [lmomaau momoOHBIX — GUryp.
['eomerpuueckue nocrpoenus. [IpeodpazoBanus minockoctu. Jsmxenus. [logobue. Cummerpusi.
JlekapToBBI KOOPAMHATHI HA IIJIOCKOCTH. BEKTOPHI Ha IIIOCKOCTU

INJIAHUPYEMBIE PE3YJIbTATDBI
JINYHOCTHBIE PE3VYJIbTATEIL

JIMdHOCTHBIE pe3yNnbTaThl OCBOEHHUS TMpOrpaMMbl ydeOHOoro mpeamera «MareMmaTukay
XapaKTEePU3YIOTCS:
Ilampuomuueckoe eocnumanue. TPOSBICHHUEM HHTEpPECA K MPOLULJIOMY U HACTOSALIEMY
pOCCHUIICKOM  MaTeMaTUKH, L[EHHOCTHBIM OTHOIICHHUEM K JOCTH)KEHUSM  POCCHUUCKUX
MaTE€MaTUKOB U POCCHICKON MaTeMaTHYECKOW IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHKEHUW B
JIPYTUX HayKax W MPUKIAIHBIX chepax.
I'paxcoanckoe u Oyx08HO-HPABCHIBEHHOE GOCHUMAHUE. TOTOBHOCTBIO K BBIIIOJHEHHUIO
00s13aHHOCTEN TpaKJaHWHA W pealn3allid €ro MpaB, MPEJCTAaBICHUEM O MaTEMaTHYECKUX
OCHOBax (YHKIIMOHHPOBAHUS PA3IHUHBIX CTPYKTYp, SBJICHHWM, TMPOIENyp TPa)kIaHCKOTO
obmrectBa (BBIOOPHI, OMPOCHI W TMp.); TOTOBHOCTBIO K OOCYKIIEHHIO STUYECKHX TIpoOeM,
CBSI3aHHBIX C TMPAaKTUYECKUM TPUMEHEHHEM JOCTH)KEHUH HayKH, OCO3HAaHUEM Ba)KHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEITEILHOCTH YUEHOTO.
Tpyooeoe eéocnumanue. yCTaHOBKOW Ha aKTMBHOE YYacTHE B PEUICHUU MPAKTUUECKUX 3ajad
MaTeMaTUYeCKOW HaNpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTHYECKOTO OOpa3oBaHUs Ha
MPOTSHKEHUH BCEU KM3HU 7S YCHEIIHON MpOQPEeCCHOHANBHON AEATeThHOCTH W Pa3BUTHEM
HEOOXOMMBIX YMEHHI; OCO3HAHHBIM BBIOOPOM M MOCTPOSCHUEM HWHIAMBUIYaTbHON TPAaeKTOPUU
o0pa3oBaHUsl W OJKU3HEHHBIX IJJAHOB C Yy4Y€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
noTpedHoCTEH.
Jcmemuueckoe eocnumanue. CIOCOOHOCTHIO K OSMOIMOHAIBHOMY U ICTETUYECKOMY
BOCIIPUSITHIO MaTeMaTHYECKUX OOBEKTOB, 3a]ad, PEIICHUM, PACCYXICHUW; YMEHHUIO BUJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTU B UCKYCCTBE.
Ilennocmu nayuno2o no3nanua. OPUCHTAIMENW B ACATEIBHOCTH HAa COBPEMEHHYI) CHCTEMY
HAyYHBIX TPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKa, MPHUPOABI U
oOmrecTBa, MOHUMAaHWEM MAaTEMaTUYECKOW HAyKW KakK cQepbl YeTOBEYECKON AESITEIBHOCTH,




ATaroB €€ pa3BUTHS M 3HAYUMOCTH [UJIl PAa3BUTUS LMBWIM3ALMHU; OBJIAJACHUEM SA3BIKOM
MaTeMaTUKU W MaTEMaTHYEeCKOM KyJIbTYpOW KakK CpEACTBOM MO3HAHUS MHPA; OBJIAICHUEM
MPOCTEUIMMU HABBIKAMU HCCIIEIOBATEIICKON EATEIIbHOCTH.

Qu3zuueckoe eocnumanue, @Gopmuposanue KyJabmypvl 300pP06bA U IMOUUOHATLHO20
Onacononyuyua: TOTOBHOCTBbIO TNPUMEHSITh MaTeMaTHYECKHME 3HAHMS B MHTEpEcax CBOEro
3I0POBBSI, BEJICHUS 3JI0POBOTO O0Opa3a >KU3HU (30POBOE MUTaHUE, COATAHCHPOBAHHBIN PEXUM
3aHIATHA W OTHbIXA, pEryispHas (U3MUECKas aKTHBHOCTH); CPOPMHUPOBAHHOCTHIO HAaBBIKA
pedaekcun, MPU3HAHKUEM CBOETO IIPpaBa Ha OIMMOKY M TAKOTO e MpaBa JAPYroro 4yejaoBeKa.
JKonozuueckoe eocnumanue: OpUCHTAIMEH Ha NPUMEHEHUE MAaTEMAaTUYECKHX 3HAHUWU s
pemieHus 3aa4 B 00JACTH COXPAHHOCTH OKPYKAIOIICH Cpenbl, INIAHWPOBAHUS TOCTYIKOB W
OIICHKM MX BO3MOXHBIX IOCJEACTBUN JIJII OKpYKAloLeld Cpeibl; OCO3HAHHUEM T100aTbHOTO
XapakTepa dKOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHUS.

Juynocmuvie  pesyrvmamel, obecneuusawwue  aoanmayuio - 00yuarOULECOCA K
UMEHAIOWUMCA YCI0BUAM  COUUANLHOU U RPUPOOHOU CPeOdbl. TOTOBHOCTHIO K JICUCTBUSAM B
YCIOBUSAX  HEONPEACIEHHOCTH, MOBBIIMIEHUIO YPOBHS CBOEHM  KOMIIETEHTHOCTH  4epe3
MPAKTUYECKYIO JESATENIbHOCTh, B TOM YHCIIE YMEHHE YUUThCA Yy APYTUX JIIOJeH, IpuodpeTaTh B
COBMECTHOM JICSITEJIbHOCTH HOBBIE 3HAHWSA, HABBIKM W KOMIIETEHLIMM W3 OIbITA JIPYTHX;
HEOOXOIUMOCThIO B (OPMUPOBAHWU HOBBIX 3HAHUIM, B TOM 4ucie (GopMynHpoBaTh HJEH,
MOHSITHUS, TUIIOTE3bl 00 0OBEKTaX U SIBJICHHUSIX, B TOM UYHCIIE paHEE HE M3BECTHBIX, OCO3HABATh
neunuTel COOCTBEHHBIX 3HAHWHW W KOMIIETCHTHOCTEH, IUIAHUPOBAaTh CBOE pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIIMIO KaK
BBI30B, TPEOYIOMMI KOHTPMEp, KOPPEKTHPOBaTh MPUHUMAEMble pPEHICHUS W JEeUCTBUA,
(GOopMyIMPOBATh U OLICHUBATH PUCKU H ITOCICICTBUS, (JOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3VJIbTATEI
MetanpeameTHble pe3ylibTaThl OCBOCHHUS MpOrpaMMbl yuyeOHOro mpeamera «MareMaTukay
XapaKTEPU3YIOTCS  OBJIAJICHUEM  YHUBEPCAJIbHBIMM  MO3HABATEJbHBIMHM  JICHCTBUSMU,
YHUBEPCAIbHBIMM KOMMYHHUKATHBHBIMH JCHCTBUSMHU U YHUBEPCAIbHBIMU PeryJATHBHBIMH
JNEUCTBUSIMU.

1) VYHuBepcaibHble NO3HaBaTeJIbHbIe JEHCTBUSA oOecrneyuBaoT (QopMHUpoOBaHUE 0a30BBIX
KOTHUTHBHBIX MPOIECCOB 0OydaroUIMXcsi (OCBOGHHE METOJOB IMO3HAHUS OKPYXKAIOIIEro MHpa;
MIPUMEHEHHUE JJOTUYECKUX, UCCIIEIOBATEILCKUX OMEpaIlHii, yMeHul padboTaTh ¢ nHpOpMaIuen).
ba3oBble JIorMYecKue AeicTBUA:

® BBUBISITH M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKUM MaTEMaTHYECKHX OOBEKTOB,
MOHATUM, OTHOLIEHUM MEXIy MOHATUSAMU; (DOPMYIHpPOBATH ONpEAENCHUs IMOHATHH;
yCTaHaBJIMBATh CYLECTBEHHBIN NMPU3HAK KJIaCCH(PUKAIMK, OCHOBAHU AJIs1 0000LIeHNs U
CpPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

® BOCHOpUHUMATh, (OPMYIUPOBaTH U MpPEeOOPa3OBBIBATH CYXKIEHUS: YTBEPAMUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME; YCIOBHBIE;

® BBIIBIISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOpeuMs B (pakTax,
JAHHBIX, HAOMIOACHUSAX M YTBEPXKACHUAX; NpeaiaraTb KPUTEPHUHM ISl BBIABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEYUNIA;

e JenaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, AECIYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIO4YE€HNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JOKa3aTeNbCTBA MAaTEMaTHUECKUX YTBEPKAECHUN (IpsIMble U OT MPOTUBHOIO)
MIPOBOJAMTH CaMOCTOSITEIbHO HECJOXKHBIE JOKa3aTelIbCTBa MaTeMaTHYecKuX (axTos,
BBICTPAanBaTh apryMEHTAllUI0, NMPUBOJUTH NMPUMEPHl U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE PaCcCYXICHUS;

e BBIOMpaTh CIoOcO0 pelleHus Y4eOHOM 3ajauu (CpaBHUBaThb HECKOJIBKO BapHAHTOB
peleHus, BbIOMpaTh Hambosiee MOAXOAAUIMHA ¢ Y4ETOM CaMOCTOSATENBHO BBIJEICHHBIX
KpUTEPUEB).




ba3oBble Hccie10BaTeILCKHE AelicCTBUS:

UCIOJNB30BaTh  BONPOCHI ~ KaK  HWCCIENOBATENLCKUH  WHCTPYMEHT  IIO3HAHUS;
(bopMyIHpOBaTh BOIPOCH], (PUKCHPYIOIIKE MPOTUBOPEUHE, MPOOJIEMY, CAMOCTOSITEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JIaHHOE, (POpMHPOBaTH THIOTE3y, apryMEHTHUPOBATh CBOIO
MO3UIINIO, MHCHUE;

MPOBOJIUTh IO CAMOCTOSITEIFHO COCTaBJICHHOMY IUIAHY HECIOXKHBIA HKCIEPUMEHT,
HEeOOJIBIIIOE UCCIICIOBAaHUE TI0 YCTAHOBJICHUU OCOOCHHOCTEH MaTEeMaTHYeCKOrO OOBEKTa,
3aBUCHUMOCTEN 00OBEKTOB MEXIY COOOI;

CaMOCTOSITENTLHO (hOpMyIIMpOBaTh OOOOIIEHHS M BHIBOJIBI 110 PE3yJIbTaTaM MPOBEIAEHHOTO
HaOJIFO/ICHUS, WCCIICIOBAaHMS, OIICHUBATh JOCTOBEPHOCTHh IIOJYYCHHBIX PE3YJIbTATOB,
BBIBOZOB 1 0000IIEHNI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAK)KE BBIIBUTATh MPEIOIOKCHHS O
€r0 Pa3BUTHH B HOBBIX yCJIIOBHUSX.

Pabora ¢ nndopmanmeii:

BBISIBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMAIUH, JaHHBIX, HEOOXOAUMBIX JJIs
pELIeHUs 3a1a4H;

BBIOMPATh, aHATU3UPOBATh, CHCTEMATH3MPOBATh WM HMHTEPIPETHPOBATH HH(POPMALHUIO
Pa3IUYHBIX BUJIOB U (POPM INpEACTaBICHUS;

BbIOMpaTh QopMy mpeicTaBiieHUs MHPOPMAIUM U WILIIOCTPUPOBATH pelllaeMble 3a7aud
CXeMaMH, AMarpaMMaMU, HHOM rpadukoi u uX KOMOMHALMSIMY;

OLICHUBATh HAAEKHOCTh MHQOpPMAIMHU MO KPUTEPUSM, MPEATOKEHHBIM YUUTEJIEM WU
c(hOpMyIMPOBAHHBIM CAMOCTOSITENBLHO.

2) VYHuBepcalbHble KOMMYHHKATHBHBIE JeHcTBHUs oOecrneunBaoT cHOpMHPOBAHHOCTH
COIIMAIbHBIX HABBIKOB 00YYaIOLIUXCSl.

Oouenue:

BOCIPUHUMATh U (OPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUM C YCIIOBUSIMU U LIEJISMU
OOLIeHMs; $ICHO, TOYHO, TI'PaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHMS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS IO XOAY PEIIEHUs 3a7add, KOMMEHTHUPOBATH
MIOJIy4EeHHBIA pe3yibTaT;

B X0Jle 00CYX/IeHUs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYX/1aeMOW TeMBI, IPOOJIEMBI,
pemaeMoi 3a1auu, BbICKAa3bIBaTh UJIEU, HALIEJIEHHBIE HA TIOUCK PELICHUS; CONIOCTABIATh
CBOM CYXJIEHUS C CY)KICHUSAMH JPYTrUX YYaCTHUKOB JUalIora, 0OHApYKUBaTh pa3inyue U
CXO/ICTBO IMO3MLIMH; B KOpPpeKTHOW ¢opme (opMynupoBaTh pa3HOIJAcHs, CBOU
BO3PaKEHUS;

IIPECTABIIATh PE3YJIbTAThl PEIIECHUs 3a7add, SKCIIEPUMEHTA, HUCCIEI0BaHUS, MPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUIEHHS C YY€TOM 3a/ad Mpe3eHTAlUu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHHYECTBO:

MMOHUMATh U UCNOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHOW U MHJMBUIYaIbHOW padOTHl MpU
pelieHnrn  y4yeOHBIX  MaTeMaTW4YecKuX 3aJay; MNpPUHUMATh 1eJb COBMECTHOM
JeSITeIbHOCTH, MJIAHUPOBATh OPTaHM3ALMI0 COBMECTHOW pabOThI, paclpelesiaTh BHJIbI
paboT, AOroBapHBaTHCA, O0CYKIAaTh MPOIECC M Pe3yiabTaT padOThl, 0000IIaTh MHEHUS
HECKOJIBKUX JIIOCEH;

y4acTBOBaTh B IPYNIOBBIX GopMax paboTsl (00Cyk1eHUsl, 0OMEH MHEHUSMHU, MO3TOBbHIE
HITYPMBI U JIp.); BBIIOJHSITH CBOIO YacTh pabOTHI U KOOPJWHUPOBATH CBOU JIEUCTBUS C
JPYTUMH 4JIeHAaMH KOMaH/Ibl; OLEHUBATh Kaue€CTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO
KpUTEpUsaM, cHOpMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

3) YHuBepcanbHbIE peryasiTUBHbIE JICHCTBUS 00€CTIEUNBAIOT
(dbopMUPOBaHNE CMBICTOBBIX YCTAHOBOK U )KH3HEHHBIX HABBIKOB



JIMYHOCTH.
CaMooprauusanus:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, AITOPUTM pELIEHUs 3aJaud (MO €ro 4acthb),
BbIOMpATh CIOCOO pelieHus ¢ Y4ETOM HMEIOIIMXCS PECYpcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTHUPOBATH BAPUAHTBHl PELICHHUN C y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb:

BIIaJIETh Crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJI Tpollecca M pe3yibTaTa pelieHus
MaTeMaTH4YeCKOH 3a7auu;

MPEABUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpPHU PEIICHUM 3a/layd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa ACSATEIbHOCTH MOCTABICHHOW LIETU U YCIOBHUSAM,
OOBSICHATH MPUYMHBI TIOCTHKEHUSI WM HEJIOCTHXKEHHUS 11€JIM, HAXOUTh OIIMUOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

I[NPEJIMETHBIE PE3YJIBTATBI
7 KJaacc

Pacrio3naBaTh W3ydeHHBIC TEOMETPUYECKHE (QUTYPHI, ONPENCNATh WX B3aUMHOC
pacmojyio)keHue, H300paKaTh TEOMETPUYCCKUE (UTYpPHI; BBINOJHATH YCPTEHKH I10
yCIOBHIO 3aiaud. M3MmepsTh JIMHEWHbIE W YIJIOBble BENMYMHBL. PemaTte 3agaun Ha
BBIYMCJICHHUE JIMH OTPE3KOB U BEJIUYUH YIJIOB.
Jlenate TpyOyIO OLIGHKY JIMHEWHBIX W YIJIOBBIX BETUYMH MPEAMETOB B PEaTbHOU KU3HU
pa3MepoB TMPUPOJTHBIX OOBEKTOB. PaznmuaTh pa3smepbl 3TUX OOBEKTOB TIO MOPSIKY
BCJIUYHMHEI.
CTpouUTh YEPTEKU K TECOMETPUUYECKUM 3a/1auam.
[Tonp30BaTbCsl NpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOIb30BaTh MPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPH PEIICHUN 3a/1a4.
[IpoBOIUTH JIOTHYECKUE PACCYKICHUS C UCIIOJIBb30BAHUEM T€OMETPUUECKUX TEOPEM.
[Tonp30BaTbCsl NpU3HAKAMHM PAaBEHCTBA MPSIMOYTOJBHBIX TPEYIOJbHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHOW K TUIOTEHY3€ NPSAMOYIOJBHOIO TPEYroJIbHUKA, B PELICHUH
r€OMETPUYECKUX 3a]1a4.
6 OmnpenensaTh MapaIeNbHOCTh MPSMBIX C TIOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT ¢ HUMHU
cexkymas. OnpenensiTe NapaieIbHOCTh NPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUN OT
TOYEK OJTHOW MPSAMOM 10 TOUEK APYTrOd MPSMOM.
Pemats 3a1aun Ha kieT4aroit Oymare.
[IpoBOANTH BBIUMCICHHS M HAXOAUTh YHCIOBbIE U OYKBEHHbIE 3HAYEHHUS VIJIOB B
FeOMETPUYECKUX 3aJladax C MCIOJIb30BAHUEM CYMMBI YIJOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB  YIJIOB, OOpa30oBaHHBIX TMPU [EPECEUCHUU JIBYX
MapajuleNbHbIX NPSIMBIX CEKylIeH. Pemars npakTHuecKkre 3aa4i Ha HaX0KJAEHUE YIJIOB.
Bnagers moHATHEM T€OMETPUUYECKOTO MECTa TOYEK. YMETh OMpeAeisiTh OUCCEKTPUCY
yIJIa U CEPEAMHHBIN NEPIICHIUKYIISP K OTPE3KY KaK TEOMETPHUUECKUE MECTA TOUEK.
DopMyJIUPOBATH OMPENETECHUS] OKPY>KHOCTH M Kpyra, XOpJAbl U JTUAMETpa OKPYKHOCTH,
MOJIb30BaThCS X CBOMCTBAMU. Y METh MPUMEHSThH 3T CBOWCTBA MTPU PEIICHUH 3aa4.
Bnaners moHsTHEM ONMMCAaHHOW OKOJO TPEYTOJBHUKA OKPYKHOCTH, YMETh HAaXOIUTh €€
neHtp. Ilonp3oBaThest (hakTaMu O TOM HYTO OHCCEKTPUCHI YIJIOB TPEYroJIbHUKA
MEePECeKar0TCsl B OJJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE MEPHEHAUKYISPBI K CTOPOHAM
TPEYTOJbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.
Brmagete 1moHATMEM KacaTenmbHOM K OKPY)KHOCTH, IIOJIB30BaTbCA TEOPEMOU O
MEePIECHINKYJISIPHOCTH KacaTeIbHOM U painyca, IPOBEAEHHOTO K TOUKE KaCaHUSI.




ITonp3oBaThCs HpOCTGfIIlIPIMPI TCOMCTPUYCCKUMHU  HCPABCHCTBAMH, IIOHUMATh HUX
MPAKTUYECKUI CMBICI.
IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE ITOCTPOCHUS € IIOMOILBIO LIUPKYJIS U JIUHEHKH.

8 knace
Pacrio3naBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, UX AJIEMEHTHI, MOJIB30BATHCS HX
CBOICTBaMH MPU PELICHUH F€OMETPUUECKUX 3a]1au.
[IpumeHsTh CBONCTBA TOYKM IIEPECEUEHMS] MEIMaH TPEYrosbHMKA (LIEHTpa Macc) B
pELIeHNH 3a1a4.
Brnagers nonsitueM cpegHeil TMHUM TPEYroJdbHUKA U TPANeLUUuu MPUMEHSATh UX CBOWCTBA
NIpU pelIeHUr reoMeTrpuueckux 3anad. [lomp3oBatbest Teopemoit daneca u Teopemoit o
IPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELICHUS NPAKTUYECKUX 3a/1a4.
[IpuMeHsTh IPU3HAKU [TO100US TPEYTOJIHHUKOB B PEICHUH F€OMETPHUUECKUX 3a7au.
[Tonp3oBatbest Teopemoit [ludaropa ans pemeHuss reoOMETPUYECKHX M MPAKTHYECKHX
3ana4. CTpouTh MaTEMAaTUYECKYI0 MOJIE]b B MPAKTHYECKHUX 3aJ1a4aX, CaMOCTOSITENIBHO
JIeNaTh 4YepTEX U HAXOJUTh COOTBETCTBYIOIIHNE JITUHBI.
Bnagers moHATHAMH CHHYCa, KOCMHYCAa M TaHI€HCa OCTPOro yria IpsSMOYTOJIbHOTO
TpeyroiabHuKa. [1071630BaThCS 3TUMU NOHITUSIMU ISl PEILICHUS TPAKTUUECKUX 3ajau.
Boruncnsate  (pa3nuyHbIMH - crioco0amMH)  IUIOIIAAL  TPEYrOJIbHHKA U IUIOLIAIU
MHOTOYTOJIbHBIX (puUryp (monb3ysch, /i€ HEOOXOAMMO, KalbKyIsTopoM). [IpumeHsTsh
[IOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.
Bnagers MOHATHSAMH BIMCAHHOTO M UEHTPAJBHOTO YIia, HCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YTJaX, YIrilax MeXAy XopJamH (CeKyIIMMH) U YIiie MEXIy KacaTelbHOW U
XOpAOH IpU PELIEHUU T€OMETPUUECKUX 3a]1a4.
Brnagerb moHsATHEM OMHMCAHHOTO YETHIPEXYTONbHUKA, IPUMEHITh CBOMCTBA OMUCAHHOTO
YeThIPEXYTOIbHUKA TP PEIICHUN 3a]1a4.
[IpuMeHsTh NOMyYEeHHBIE 3HAHUS HAa IPAKTUKE — CTPOUTHh MaTEeMAaTUYECKUE MOJIEIH AJIs
3a/1a4 PEAbHOM XU3HU U IPOBOJUTH COOTBETCTBYIOLIUE BBIYMCIEHUS C IMPUMEHEHUEM
1o100UsI U TPUTOHOMETPUH (TIOIB3YSICh, I'7I€ HEOOXOIUMO, KAJIbKYISITOPOM).

9 kJacc
3HaTh TPUTOHOMETPUYECKHE (YHKLIUU OCTPBIX YIJIOB, HAXOMUTh C HUX IOMOLIbIO
pasuYHbIE 3JIEMEHTHl MPSMOYTOJBHOTO TPEYrojbHHKa («peleHre NpSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). Haxoauth (C TNOMOILIBIO KaJNbKYJIATOpa) MJUHBI W YIJIBIL IS
HEeTaOINYHBIX 3HAYEHUH.
[lonb3oBatbes  ¢GopMysnaMu  NPUBEAEHUS U OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOXKJIECTBOM ~ JUISl HAXOXKJIEHUS COOTHOLIEHHM MEXAy TPUTOHOMETPUYECKUMU
BEJIMYNHAMU.
Hcnonb30BaTh TEOpEMBbI CHHYCOB U KOCUHYCOB JJIs1 HAXOXACHUS Pa3IMYHbIX AJIEMEHTOB
TpEYrojbHUKa («pEIIeHHE TPEeYroJIbHUKOBY»), NPUMEHATh HX NpPU  pelIeHUU
reOMETPUUECKUX 3a7au.
Bnagers moHsTHSIMH TpeoOpa3oBaHHA MONOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
nono6ubIx ¢uryp. Ilomp3oBaTbcsi cBOWCTBaMU MOAOOUS MPOU3BOJIBHBIX (QUTYp, YMETh
BBIUUCIIATh JJIUHBI M HAaXOIWTh YINbl Yy NOJ0OHBIX ¢uryp. I[IpumensTh cBoicTBa
Moo0Msl B MPaKTUYECKUX 3ajlayax. YMeTb MPHUBOJUTH IPUMEPHI MOJ0OHBIX (uryp B
OKpY’KaIOIllEM MUPE.
[Tonb30BaTbes TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEIECHUH OTPE3KOB
CEKYIIIUX, O KBaJpaTe KacaTeJabHOM.
[Tonp30BaThcs BEKTOpaMH, MOHUMATh WX TEOMETPUYECKMA U (PU3MUYECKHil CMBICT,
OPUMEHATh MX B PELICHWH TeOMETPpUYEeCKUX U ¢usnyeckux 3anad. [IpumeHsATh
CKaJISIpHOE MPOU3BEICHIE BEKTOPOB JIIsl HAXOXKIEHUS JJIUH U YTJIOB.



[Tonmp30BaTbcss METOJOM KOOpPAMHAT Ha IUIOCKOCTH, TPUMEHSTH €ro B pEIICHUH
reOMETPUUYECKUX U MPAKTUYECKUX 3a]1ay.

BrnaneTs NOHATHAME MPaBHUIIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPYXHOCTH, JUTMHBI 1yTH
OKPY>KHOCTH ¥ PaJHMaHHOW MEpbI YIila, YMETh BBIYUCIIATH IJIOMIAIb KPYTra U €ro 4acTeil.
[IpuMeHsTH 10- Ty4YeHHbIE YMEHUS B IPAKTUUYECKHUX 33]a4ax.

HaxomuTh ocu (WU LEHTPBI) CUMMETPUU (PUTYp, IPUMEHSTH ABMKCHUS TUIOCKOCTH B
MIPOCTEUIINX CITyYasix.

[IpuMeHsTh MOJTy4YeHHbIC 3HAHUSA Ha MPAKTUKE — CTPOUTh MaTeMaTHYEeCKHE MOJENd
JUIS  3aa4  pealbHOM JKM3HU M TPOBOJUTH COOTBETCTBYIOUIME BBIYMCICHUS C
NPUMEHEHHEM TMOA00Ms H  TPUTOHOMETPUYECKUX (YHKIMHA  (TONB3YSICh, THe
HEO0OXO0MMO, KAIBKYJIATOPOM).



Onucanne yqe6H0-MeT0zmqec1c0ro U MAaTCPUAJTBbHO-TCXHUYICCKOI0
obecneyeHust 06p330BaTeJII)HOFO nmpomecca

QenepanbHas pabdodas MporpaMma OCHOBHOTO 00Iero obpa3zoBaHus NO maremaTtuke 5 — 9
Kkj1accoB (0a30BbIl ypOBEHB), pa3paOoTaHHas MHCTUTYTOM CTpaTeruu pa3BUTHUs 00Opa3oBaHUs
Poccuiickoit akagemun oOpa3zoBanusi, Mocksa 2023 r.

Jns peanuzaiuu paboyeil HpoOrpaMMbl UCIIONB3YeTCS Y4eOHO-MeTOAMYEeCKMii KOMILIEKT,
BKJIIOYAOLIUI B ceOs:

Marematuka. ['eomerpus : 7 — 9 xmaccel : 6a30Bblii ypoBeHb: yueOnuk. / JI.C. AranacsH,
b.®. Byry3os, C.b. Kagomiies [u ap.]. —14-¢ u3n., nepepad. — Mocksa : «IIpocBerieHuey,
2023 rox
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