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COJAEP)KAHUE OBYYEHUA

7 KUIIACC

IIpocreiimme reomerpuyeckue (purypol U ux cpoiicrea. U3smMmepenue reoMmeTpuiecKux
BeJIHYHH

Hauanpubeie noHsaTus reomerpuu. Todka, npsimMas, OTPE3OK, Jyd. Yroia. Buubsl yrios.
BeprukansHple UM CMEXHBIE yIUIbl.  buccekrpuca yrna. JlomaHas, MHOIOYIOJbHUK.
[TapamienpHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cHMMETpuH. [IpuMepbl cuMMeTprn
B OKPY’KaIOIIEM MUDE.

TpeyroabHukn

OcHOBHBIE IOCTPOCHMS € TIOMOILBIO LIMPKYJIA U TMHEWKHU. TpeyronbHuK. BeicoTa, Menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOepEeHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyroinbHUKA.

CpoiicTBa W TpHU3HAKH DPABHOOEAPEHHOrO TpeyroipHUKa. [Ipu3HaKMm paBeHCTBa
TPEYrOJIbHUKOB.

ITapajuiesbHBIC IPAMBIE, CYMMa YIJIOB TPEYI0JIbHUKA

CBolicTBa M MpU3HAKU MapajuieNbHbIX MpsMbIXx. CymMMma yIjoB TpeyrojibHuKa. BHemiHue
YTJIbI TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMAaHbl IHPSIMOYTOJIBHOIO TPEYrOJBHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Hakum paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMmoyTONBbHBIN TPEyroJbHUK ¢ yriioM B 30°.

HepaBenctBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yriie U O0blIeH cToOpoHe TpeyroibHUKa. [leprneHIuKysp u HaKJIOHHAs.

I'eomeTpruueckoe MecTOo TO4YeK. buccekTpuca yria M CEpelIMHHBIN NEPHEHIUKYIApP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

Oxpy:xHOCTb 1 KpYr. 'eoMeTpHyecKue mocTpoeHnst

OkpyXHOCTb M KpYI, XOopJa M JAMaMeTp, HMX CBOiicTBa. B3anMHoe pacrnonoxeHue
OKpYXHOCTH U npsimoit. KacarenbHas u cexymas K OKpyHOCTU. OKpyKHOCTb, BIUCAHHAsI B yTOJL.
BrincanHas u onucaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YeTbIpEéXyroJabHUKH

YersipéxyronbHuku. llapamnenorpamm, ero mpusHakd W CBOMCTBA. YacTHbIE cCily4au
napajienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBocTBa U npu3Haku. [IpsMoyroapHas Tpanenus.

Teopema @aneca M TeopeMa O MNPONOPUHOHAJIBHBIX OTpPe3Kax, IOA00HbIE
TPEYroJbHUKH

Merton yaBoeHus menuansl. LleHTpanbHas cummerpus. Teopema Paneca U Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaXx.

CpenHue TMHUY TPEYTOJbHUKA U Tpaneluu. LleHTp Macc TpeyroiabHuKa.

[Tonobue TpeyroibHUKOB, KO3 uiueHT noaoodus. [IpusHaku mogo0ust TpeyroabHUKOB.
[TpumeHeHne NoA00Ms IPU PELICHUN MPAKTUYECKUX 3a]1a4.

Iaomans. Haxo:xknenue miomaneid TPeyroJbHMKOB M MHOIOYIrOJbHBIX (uryp.
IInomaau nonodHbIX Guryp

CgpoiicTBa miomaneii reomerpudeckux ¢uryp. @opmynbsl A IUIOMAAM TPEYTOJIbHUKA,
napaenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAAeH MOJOOHBIX QUTYD.



Brruncnenue miuomaaei TpeyroibHUKOB M MHOTOYTOJIbHUKOB Ha KieTyaTol Oymare.

Teopema Ilngaropa u Haya1a TPUTOHOMETPHHU

Teopema [Tudaropa. Ilpumenenune Teopems! [udaropa npu pemieHnN NPaKTHYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOIO yIJla MPSMOYTOJbHOTO TpPeyrojbHHKA. OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkmuu yrios B 30, 45 u 60°.

Yribl B OKpY:KHOCTH. BrincanHble M onHCaHHBbIe YeThIpexyroibHukn. KacarenbHbie
K okpyxkHocTH. Kacanue oxkpy:kHocTeil

BnucanHbple M IEHTpAJIbHBIE YIJIbl, YIOJ MEXKIY KacaTeIbHON M XOpAOW. YTJbI MEXIY
XOpJlaMH U CeKyIIMMHU. BriricaHHbIe 1 ONMCaHHbIE YETBIPEXYTOJIBHUKHU. B3anMHOE pacnonoxenue
IBYX oKpyxHOcTel. Kacanue okpyxxHocteil. O01ie kacaTelbHbIe K ABYM OKPYKHOCTSIM.

9 KUIACC

Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. Pellienue TpeyroJibHNKOB

Cunyc, kocunyc, Tanrec yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CcHUHYcoB. Pemienue
MPaKTUYECKUX 3a/1a4 C UCI0JIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeoOpa3oBanue nogoous. Merpuueckue COOTHOMICHUS B OKPYKHOCTH

[IpeoOpazoBanue nmogodus. [logodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BEEHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB CEKYILUX,
TeopeMa O KBaJIpare KacaTeJbHOM.

BexkTopsl

Bekrtop, nnmHa (MOAYNb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, ITPOTHUBOMOIOKHO
HAIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMM HaJ
BEKTOpaMu. Pa3iioxkeHue BEKTOpa Mo JABYM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpA.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKACHUS IJIMH U YIJIOB.

JlekapTOBbI KOOPANHATHI HA MJIOCKOCTH

JlexapToBbl KOOpAMHATBI Ha IJIOCKOCTH. YPaBHEHUS TMpPSMOM U OKPY)KHOCTH B
KOOpJMHATAaX, [IEPECECUECHUE OKPYKHOCTEN U MPAMBIX. MeTo1 KOOpAUHAT U €T0 IPUMEHEHHE.

IIpaBuibHBIE MHOTOYT0JIbHUKH. [[JIMHA OKPYKHOCTH M IUIOIIAAL KPyra. Beruuciaenue
IJI01A e H

[IpaBuibHBIE MHOTOYTOJIBHUKH. JJTMHA OKPYXKHOCTHU. ['palycHas u paJuaHHas Mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTeW. [Inomane kpyra, cekropa, cermMmeHTa.

JIBHKEHUS IJIOCKOCTH

JIBuKeHMsI IITIOCKOCTU U BHYTPEHHHE CUMMETPHUH (PUTyp (3J1€eMEHTapHbIE MTPEICTABICHHUS).
[TapannensHbId iepenoc. [1oBopoT.



INTAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI VYYEBHOI'O KYPCA
«"EOMETPHS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUAA

JINYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE Pe3yJbTAaThl OCBOCHUS ITPOrpaMMbl y4eOHOTO Kypca «[ eoMeTpus» XapaKTepu3yTCs:

1) narpuoTrnyeckoe BOCIIUTAHUE:

MpOSIBJICHUEM HMHTEpeca K NPOLUUIOMY M HACTOSIIEMY POCCHUMCKON MaTeMaTHUKH, LEHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHUSM POCCHUMUCKUX MATEMATHKOB M POCCHUMCKOM MAaTEMaTUYECKOM IIKOJIbI, K
WCITOJIb30BAHUIO 3TUX JOCTIKEHUH B IPYrUX HayKaxX U MPUKIATHBIX chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINTOJTHCHUIO OOS3aHHOCTEH TpakIaHWHA U peaM3allH €ro IMpaB, MPEICTABICHUEM O
MaTEeMAaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH, MPOLEAYpP TPAKIAHCKOTO
oOmiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO 3TUYECKUX MPOOJIEeM, CBSI3aHHBIX C
MPaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUN HAYKH, OCOBHAHUEM BA)KHOCTU MOPAIbHO-3TUYECKUX MPUHIIMIIOB B
JIESITEIBHOCTH YYEHOTO;)

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTMBHOE y4acTHE B PEUICHUHU IPAKTUYECKUX 33]a4 MATEMaTH4YE€CKON HalpaBIEHHOCTH,
OCO3HAHHEM BAXXHOCTH MAaTeMAaTHYECKOTo o0O0pa3oBaHWs Ha NPOTSHKEHUHM BCEH JKU3HU ISl YCIICUIHOM
po(heCcCHOHATILHOM ACITETLHOCTH B PA3BUTHEM HEOOXOIUMBIX YMEHH, OCO3HAHHBIM BEIOOPOM U IIOCTPOSCHUEM
WHIUBUIYAIbHOW TPAeKTOPUH OO0pa3oBaHUA W IKU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX MHTEPECOB U
0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K AMOIIMOHAILHOMY M 3CTETUYECKOMY BOCIIPUATHIO MATEMAaTHUYECKUX OOBEKTOB, 3ajad,
pELICHUH, paCCYKICHUH, YMEHUIO BUJIETh MATEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTaIle B JESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEICTaBIEHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUSA YEJIOBEKA, MPUPOJIBI U 00IIeCTBA, TOHUMAaHUEM MaTEMaTUYECKON HAYKU KaK cepbl
YEJIOBEUYECKON NIESITEIbHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYUMOCTH IS Pa3BUTHUS IIUBHIN3ALNH, OBJIAJCHHUEM
SI3BIKOM MAaTEMAaTHUKHU U MAaTEeMAaTUUECKOU KYJIbTYPOU KaK CPEeICTBOM MTO3HAHUS MUPA, OBJIAJIEHUEM MTPOCTEHIIIMMHU
HaBBIKAMH MCCJIEAOBATEIbCKOMN AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, GOpPMHUPOBAHME KYJbTYPbl 310POBbSI M 3MOIHOHAJIBLHOIO
Os1aromosyqusi:

TOTOBHOCTBIO MPHUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 30POBbS, BEACHHUS 310POBOTO
oOpa3a Xu3HU (30pOBOE MUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U OTHAbIXa, peryispHas (usmdeckas
AKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedIieKcuu, MPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY U TaKOTO XKe
rpaBa Ipyroro 4eI0BEKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIlel Ha MPUMEHEHHWE MATeMaTUYeCKUX 3HAHWM Ui pellleHus 3aqad B 00JacTH COXpPaHHOCTH
OKpY’KaloIllel cpeibl, TUIAHUPOBAHMS MOCTYIIKOB M OLIEHKHM MX BO3MOXKHBIX MOCIEICTBHM ISl OKpYyXarolen
Cpebl, OCO3HAHUEM TII00ATTEHOTO XapaKkTepa KOJIOTHUECKUX MPOOJIeM U MyTEeH X PEIICHUS;

8) ajanTanusi K HI3MEHAOIUMCS YCJI0BUAM COLMATBHOM M IPUPOAHOM Cpeabl:



TOTOBHOCTBIO K JIECTBUSM B YCJIIOBHSIX HEOIIPEAEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepes NPaKTHYECKYIO JesTENbHOCTh, B TOM YHCIIE YMEHHE YUYUTHCS y APYTUX JIOACH, IpHoOpeTaTh B COBMECTHOM
JIeSATeIbHOCTH HOBBIC 3HAHUS, HABBIKMA M KOMIIETEHILIUU U3 OIbITA JAPYTHUX;

HEOO0X0IMMOCTRI0O B ()OPMHPOBAHWU HOBBIX 3HAHHWM, B TOM 4YHcie (HOpMyTHpOBaTh WICH, MOHATHS,
rUnoTe3bl 00 0ObEKTaX U ABJICHUSX, B TOM YMCJIE paHEe HEU3BECTHBIX, OCO3HABATH JAE(PUIIUTHI COOCTBEHHBIX
3HAHUI U KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CUTYallMIO KAaK BbI3OB,
TpeOyIOMMiA KOHTPMEP, KOPPEKTUPOBATHh MPUHUMAECMBIE PEUICHUS U JACUCTBUA, (DOPMYIUPOBATh M OIECHUBATH
PHUCKH U MOCJIEICTBUS, GOPMUPOBATH OIIBIT.

HPEAMETHBLIE PE3YJIbTATHI

K koHIty 00y4eHHs B 7 Kjacce 00yJarOIIHIACS MOJIYIUT CICTYIOIINE TPEIMETHBIC PEe3yIbTaThI:

Pacnio3naBaTh W3Yy4YeHHBIE Te€OMETpUYECKHE (UTYPBI, ONPENENiATh HX B3aUMHOE PaCIOJIOKEHUE,
n300paxarbh reoMeTpuueckre (UTypbl, BBHIIOIHATh YEPTEKU MO YCIOBHIO 3adauu. M3mepsATh JIMHEHHBIE U
YIJI0BbI€ BEJIMYUHBL. Pemarh 3a1a4i Ha BBIYUCICHHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenate rpy0Oyr0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH NPEIMETOB B PEAbHOM JKU3HM, Pa3MEpPOB
IPUPOIHBIX 00BEKTOB. PaznuuaTh pasmMepsl 3TUX 00BEKTOB MO MOPSAIKY BEITMUUHBL.

CTpouTh 4epTexu K reOMETPUUECKUM 3aa4aM.

[Tonb30BaThcs NMpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, MHCIIOJNb30BaTh IPU3HAKM M  CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB TP PEIICHUH 33]1a4.

[IpoBOUTH TOTHUUECKHUE PACCYKIECHHS C UCIIOIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[lonb30oBaTbcs MNpU3HAKAMU PABEHCTBA IMPSAMOYTOJIBHBIX TPEYrOJbHUKOB, CBOWCTBOM MEJMaHBI,
IPOBEAEHHON K THIIOTEHY3€ NMPSMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIEHUH F€OMETPUUECKUX 3ajau.

OnpenensaTh HapauieIbHOCTh MPSAMBIX C IMOMOULIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH CeKyllas.
Onpenensars NapamieNbHOCTh NPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSAHHUM OT TOYEK OJHOW MPSIMOM IO TOYEK
JIPYrou MpsIMOM.

Pemats 3a1aun Ha kiietyaroii Oymare.

[TpoBOAUTDH BBIUMCIIEHUS K HAXOAUTDH YHUCIIOBbIE U OyKBEHHBIE 3HAUEHUSI YIJIOB B TEOMETPUUYECKUX 3a]1a4ax
C HCIOJNb30BAaHHEM CYMMBI YTJIOB TPEYTOJIBHHUKOB U MHOTOYTOJHHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MPH
MEPECEUCHHH JIBYX MapaJlIeIbHBIX IPSIMBIX CEKylIeH. Pemars npakTuyeckue 3a/1auyu Ha HaXOXKIEHUE YIIIOB.

Bnagets moHsATHEM reOMETPUUECKOI0 MECTa TOUEK. Y METh ONPEENIATh OUCCEKTPUCY yIila U CePEeIUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaKk F€OMETPHUUECKHE MECTa TOUEK.

DopMyIHPOBATH ONIPEAEICHUS OKPYKHOCTH U KPYra, XOpAbl U AUAMETPa OKPYKHOCTH, MOJIb30BaThCS UX
CBOMCTBaMH. Y METh MPUMEHSTh 3TH CBOMCTBA MPHU PEIICHUH 3aa4.

Bnanerp mNoOHATHEM ONHMCAHHOM OKOJIO TpPEYTrOJbHHKA OKPYKHOCTH, YMETh HAXOAUTh €€ LEHTP.
[Tonb30BaThes pakTamMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYrOJbHUKA MEPECEKAIOTCS B OJIHOM TOUYKE, U O TOM,
YTO CEpEeAMHHBIC MEPIEHIUKYISPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCs B OJHOM TOUKE.

Brnaners moHsiTHEM KacaTeNbHOM K OKPYKHOCTH, IOJIb30BaThCS TEOPEMOM O MEPHEHAUKYISIPHOCTH
KacaTeJbHOM U pajuyca, MPOBEAEHHOTO K TOUKE KacaHusl.

[Tonb30BaThCs MPOCTEHIIMMU T€OMETPUYECKUMHU HEPABEHCTBAMHU, TOHUMATh UX MPAKTUYECKUI CMBICTT.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKHE ITIOCTPOEHUS C MOMOIIBIO UPKYJIS U JIMHEHKH.

K koniy o0ydenus B 8 kiaacce 00yJaromuiics MoyqyuT CiaeyloNue MpeIMeTHbIE Pe3yIbTaThl:



PacniosHaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, UX DJIEMEHTHI, II0Jb30BaThCSA UX CBOWCTBAMU IIPU
PEILIEHUU T€OMETPUYECKUX 3a/1ay.

[TprMeHsTh CBOMCTBA TOUYKH IIEpPECEUEHUs MEaH TPEyrojbHUKA (LIEHTpa Macc) B PELLICHUY 3ajau.

Buiamers nonsATHEM CpPEeNHEN JIMHUU TPEYrOJbHHUKA U TPANlCLUH, IPUMEHATh UX CBOWCTBA IPU PELICHUU
reoMerpuueckux 3aznad. Ilonb3oBaTtbes Teopemoint daneca M TEOPEMOW O MPONOPLUOHAIBHBIX OTPE3KaXx,
IIPUMEHATD UX JUIS PELICHHs TPAKTUYECKUX 3aa4.

[TpuMeHsTh IPU3HAKU 110100US TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.

[Tonwp3oBatbest Teopemoii [Iudaropa ans pemieHus TeOMETPUYECKUX U MpaKTHUECKuX 3agad. CTpouTh
MaTEMAaTHUYECKyl0 MOJeldb B IPAKTUYECKUX 3aJadax, CaMOCTOATEIBHO JelaTb 4YepTéX M HaxOIUThb
COOTBETCTBYIOIINE JJINHBI.

Bianers moHATHAMU CHHYCA, KOCHHYCAa M TAaHIE€HCAa OCTPOro yria IpsSMOYTrOJIBHOIO TPEYrOJIbHUKA.
[Tonp30BaThCs 3TUMU MOHATHSMU IS PELLICHMS PAKTUYECKUX 3aa4.

Bbruucnate (pasnuyHbIME CIIOCOOaMH) IUIOIIAJb TPEYrOJIbHUKA M IUIOLIAJM MHOIOYIOJbHBIX (UIYD
(1MoJIB3ysCh, Ille HEOOXOIUMO, KAJIbKYJIATOPOM). [IpMMEHATh MoTydYeHHbIe YMEHHSI B IPAKTUYECKHX 3a/1a4ax.

Bitamers NOHATHAME BIMCAaHHOTO M LEHTPAJIBHOIO yIvla, UCIIOJIB30BAaTh TEOPEMBI O BIIMCAHHBIX YIJIAX,
yriax Mexay XopAaMH (CEKYILIUMHU) U YIJIe MeX 1y KacaTelbHO! U XOpOoH MPH PEILIECHUU F€OMETPUYECKUX 3ajau.

Bnagerp  NOHATHMEM  ONMCAaHHOTO  YETBHIPEXYTOJIBHHMKA, INPUMEHATh  CBOWCTBA  ONMCAHHOIO
YETBIPEXYTOJIBHUKA IIPU PELICHUH 3a/1a4.

IIpuMeHATh NOJIy4eHHBIC 3HAaHUS HA IIPAKTHKE — CTPOUTh MAaTEMAaTUYECKHUE MOJIEIH JUIs 3a1a4 peajJibHON
YKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS C IPUMEHEHUEM N0J100US U TPUTOHOMETPUH (IIOJIB3YSCh,
r71e HeoOX0IUMO, KaIbKYIISITOPOM).

K koH1y 00ydeHus B 9 kiaacce 00ydaromuiics MOJyyuT CIeyIONUe IPeIMETHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOJIUTh C UX MOMOUIBIO PAa3IUYHbIE AJIEMEHTHI
IPSIMOYTOJIBHOTO TPEYroJibHUKA («pEelIeHHe MPSIMOYTOJIbHBIX TPEyrojbHUKOB»). Haxoauth (¢ mOMOIIBIO
KaJIbKYJISATOPA) JUIMHBI U YTJIbI JUI HETaOINYHBIX 3HAUEHUH.

[Tonp3oBatbess  (opMyaamMH MpPHUBEICHHS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXAECTBOM  JUIS
HAaXO0KJICHUS COOTHOLIEHUN MEXAY TPUTOHOMETPUYECKUMU BETMYMHAMMU.

Hcrnonbs30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXOXKIAEHUS Pa3IM4HBIX JIEMEHTOB TPEYTrOJbHUKA
(«perieHue TpeyrolbHUKOBY), IPUMEHATh UX MPHU PEIIEHUH FeOMETPUUECKUX 3a/1a.

Brnaners mnoHsTHAMH npeoOpazoBaHMs 1MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB IOJ0OHBIX (UIYp.
[Tonb3oBatbest cBOMCTBAMU MOJ00MSI MPOU3BOJIBHBIX (PUTYp, YMETh BBIYHMCIATH JUIMHBI M HAXOAUThH YIJIBl Y
noo0HbIX ¢uryp. IlpuMmeHaTs cBoiicTBa momoOMsi B NMPAaKTHMUECKUX 3ajadax. YMETh NPUBOIUTH MPHUMEpPHI
HOJOOHBIX (PUTYp B OKpPY’KAIOIIEM MHpE.

ITonb3oBaTbesd TeOpEMaMu O IMPOU3BEAECHUU OTPE3KOB XOPA, O NPOM3BEICHHUM OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpamH, MOHUMATh MX TE€OMETPUUECKUH M (PU3MUECKHH CMBICH, NPUMEHATh HUX B
pELICHUH TeOMEeTpUYeCKHX W (u3nueckux 3anad. [IpUMEHSATh CKaJspHOE MNPOU3BEACHHE BEKTOPOB IS
HaXO0X/I€HUs JJIMH U YIJIOB.

ITonp30BaTbCs METOOM KOOPAMHAT Ha IUIOCKOCTH, NPUMEHSTH €r0 B PEIIEHWH TeOMETPUYECKUX H
MPaKTUYECKHX 3a]1a4.

Bragets mOHATUSAMHU IIPABUJIBHOTO MHOTOYTOJIBHUMKA, JJIMHBI OKPYXHOCTH, JJIMHBI 1yTH OKPYXHOCTU U
paZaHHOM MepHhl yIila, YMETh BBIUMCIATH IUIOMIAAL Kpyra U ero yacteil. [[puMeHsaTh NoayyeHHbIE YMEHHUS B
MIPaKTUYECKHX 3a]1ayax.



Haxoauth ocu (Wi LEHTPb) CUMMETpUM (DUTYp, MPUMEHSTh JIBUXKEHUS IUIOCKOCTH B MPOCTEHIINX

ClIy4dasix.

[TpuMeHsTh NOJyYEHHBIE 3HAHUS HA MIPAKTUKE — CTPOUTh MAaTEMATUUYECKUE MOJAEIH JUIsl 33]a4 peaibHOU

KU3HA M TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHUS C MPUMEHEHHEM NOJ00US M TPUTOHOMETPHYECKUX
byHKIMH (TTOJIB3YSICH, TJIe HEOOXOAMMO, KAIbKYJISITOPOM).

METAIIPEJIMETHBIE PE3VJIBTATDI
Ilo3naBaTe/bHBbIE YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble jJoruuyeckue geiicTBUA:

BBISBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIE INPU3HAKM MaTEMaTHUYECKUX OOBEKTOB, IOHITUH,
OTHOILIEHUH MEeXAy HOHATHAMM, (OpMyaupoBaTh ONpeNeNeHHs TMOHATHH, YyCTaHaBJIMBATh
CYILIECTBEHHBI MpPHU3HAK KIacCU(UKALMM, OCHOBAaHUS Ui OOOOLIEHHS M CpaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34,;

BOCIIPMHUMATh, (POpPMYyIUpOBaTh U MPeoOPa30BbIBATE CYXKJEHUS: YTBEPAUTEIbHbIE U OTPHULIATEIILHBIE,
€MHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U NPOTUBOpeuMs B (PaKTax, JaHHBIX,
HAOJIIOJICHUSAX M YTBEPXKIEHUSX, MpeaiaraTb KPUTEPUM JJIs BbIABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JlenaTh BBIBOJIbI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, I€IYKTUBHBIX U UHAYKTHUBHBIX YMO3aKIIOUEHUN,
YMO3aKJIFO4YEHHUH 110 aHAJIOTUH;

pa30buparh JOKa3aTeNbCTBA MAaTEMATUUYECKUX YTBEPXKIEHUHM (MpsAMbIE U OT MPOTHUBHOIO), MPOBOJIUTH
CaMOCTOSITENIbHO HECJIOXKHBIE JOKa3aTeIbCTBA MAaTEMATHUECKUX (DAaKTOB, BBICTPAaUBaTh apryMEHTALHIO,
IPUBOANUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIIOCcO0 perleHns yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB pPEIICHUs, BEIOUPATh
HaunOoJee MOAXOAIMUN ¢ yYETOM CaMOCTOSITETILHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebCcKue AeiCTBHUA.

UCTIOJIB30BaTh BOIPOCHI KaK HCCIICAOBATEILCKUH MHCTPYMEHT TO3HAHUSA, (GOPMYJIMPOBATh BOMPOCHI,
bUKCUpYIOIIHE MPOTHBOPEUYHE, MPOOJIEMy, CaMOCTOSATEIBHO YCTAHABJIMBATH HCKOMOE M JIaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULINIO, MHEHHE;

NPOBOJUTH TI0 CaMOCTOSITEIBHO COCTABJICHHOMY IUIAaHY HECIOXKHBIM OKCIEPUMEHT, HEOOJbIIOe
UCCIICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOro 00bhEeKTa, 3aBUCMOCTEH 00BEKTOB
MeEXy cOOO0H;

CaMOCTOSITENILHO (POPMYITUPOBATh OOOOIICHHS U BBIBOIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHHS,
UCCJICIOBaHMSI, OLICHUBATh JJOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTATOB, BBIBOJOB  000OIICHHUIA;
POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATh MPEITIOI0KECHUS O €r0 Pa3BUTUH
B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmaumeii:

BBISBIISITh HEAOCTATOUYHOCTh M HM30BITOYHOCTh MH(OPMAILMHU, JAHHBIX, HEOOXOIUMBIX JIsi pEIICHUS
3ajjauy;

BbIOMpaTh, AHATTM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MH(POPMALIMIO PA3IUYHBIX BUIOB
u GopM IpesICTaBICHHUS;



BbIOMpaTh (hopMy mpeacTaBieHUs WHPOPMALMK W WUIIOCTPUPOBATH pEIIaeMble 3a/la4d CXEMaMH,
JyarpaMMamu, HHOU rpauKoi 1 UX KOMOMHAIUAMY;

OLICHUBATh HAASKHOCTE MHPOPMALMKM 1O  KPUTEPHUSAM, TMPEIOKEHHBIM  yUUTeNeM  WIN
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIPUHUMATH U (GOPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSAMHM U LEISIMHU OOLICHHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh MMOSCHEHHUS
0 XOJIy PEIICHUS 334k, KOMMEHTHPOBAThH NOJMYYCHHBIN PE3yIbTaT;

B X0/€ OOCYXIEHMs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbI, MPOOJIEeMBbI, peuaeMon
3a/1ay¥, BBICKA3bIBATh WJICH, HAIICJICHHBIC HAa IOWCK PEIICHHUS, COMOCTABIATH CBOU CYXICHHUS C
CY)KICHHUSIMH JIPYTUX YYaCTHUKOB JUaiora, OOHapy»XUBaTh pa3iHMuue M CXOACTBO MO3UIMI, B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

MIPEJICTABIISITh Pe3yIbTAaThl PELUICHHS 33aJ]a4l, SKCIIEPUMEHTa, UCCIICIOBAHMSI, IPOEKTA, CAMOCTOATEIHHO
BBIOUpaTh (OopMAT BBHICTYIUICHUS C YUETOM 33/1a4 IPE3CHTALIUU U OCOOCHHOCTEH ayAUTOPUH;

MOHMMATh U HCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOM W MHIWBUIYalbHOW PabOTHI MPHU pEHICHUU
yueOHBIX MAaTEeMaTUYECKUX 3a/1a4;

NPUHUMATh 1EJIb COBMECTHOM JEeSTENbHOCTH, IJIAHUPOBAaTh OPTraHU3AlMI0 COBMECTHOM paboThI,
pacnpenenaTh BUABI paboT, JOrOBapUBATHCSA, OOCYKIATh MPOIECC M Pe3yabTaT paboThl, 0000maTh
MHEHHS HECKOJBKUX JIIOICH;

y4acTBOBATh B IPYIIOBBIX GopMmax paboThl (00CYXIeHHUs, OOMEH MHECHUSMHU, MO3TOBBIC IITYPMBI H
JPYTHE), BBITIOIHATH CBOIO YacTh PAaOOTHl M KOOPIWHUPOBATH CBOW JEHCTBHUS C IPYTHMMH YICHAMH
KOMaH/Ibl, OLICHUBATh KAue€CTBO CBOETO BKJIa/la B OOIIUIA MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aMMOJICHCTBHUSI.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe TeiiCTBHUS
Camoopranu3anusi:

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AJITOPUTM pPELIeHMs 3afaud (WIM €ro 4acTh), BbIOMpaTh Ccrocod
pelieHus ¢ y4€TOM HUMEIOLIUXCS PECYpcOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTh M
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(pOpPMALIUH.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIIecca U pe3yabTaTa pelIeHrs MaTeMaTHIeCK O
3a71a4u;

NpEeABUAETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPH PEIICHUM 3a/1a4d, BHOCHUTh KOPPEKTUBHI B
JIeATeTLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE pE3yJIbTaTa ICATEIILHOCTH TOCTAaBICHHOW IEMH M YCIOBUSAM, OOBSICHSTH
MPUYHHBI TOCTHKEHUS WIH HEJOCTIKCHUS TEJTH, HAXOAUTh OIMMOKY, aBaTh OLICHKY MPUOOPETEHHOMY
OTIBITY.



Ilepeyens (kogudukaTop) NpoBepseMbIX
TPeOOBAHMH K MeTallpeIMETHBIM Pe3yJIbTATAM OCBOEHMSI
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbl OCHOBHOT'O 0011Iero

o0pa3oBaHus
Kon [TpoBepsiembie TpeOOBAHUS K METAPEAMETHBIM Pe3yJIbTaTaM OCBOCHUS
MIPOBEPSEMOTr0 | OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus
TpeOoBaHUs

114 BhISBISATE MPUYHHHO-CIICACTBCHHBIE CBSI3U TMPU HM3YyYCHUH SIBICHUU H
MIPOIIECCOB

115 Jenate  BBIBOABI C  HUCHOJNB30BAaHUEM  JEAYKTUBHBIX U  HUHIYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIOUEHUI M0 aHaloruu, (popMynupoBaTh THUIOTE3BI O
B3aMMOCBSI3SIX

116 CamMocTosATenbHO BBIOMpATh CHOCOO pemieHus y4eOHOM 3amaun (CpaBHUBATH
HECKOJIbKO BAapUAHTOB pEIIeHHUs, BbIOWpaTh Hauboliee MOIXOALINN C y4eTOM
CaMOCTOSITCIILHO BBIJICIICHHBIX KPUTEPUECB)

1.2 Bba3oBbie uccienoBareIbckue IeCTBUS

121 [IpoBoAMTh TO CaMOCTOSITENILHO COCTABICGHHOMY IUJIaHY OIIBIT, HECIIOXKHBIN
OKCIIEPUMEHT, HEOOJBIIIOE HCCIICIOBAHUE I10 YCTAHOBJICHHIO OCOOCHHOCTEH
00BeKTa M3Y4YEeHHUS, IPUUUHHO-CIEACTBEHHBIX CBSI3€H U 3aBHCHUMOCTE OOBEKTOB
MEXIy coOoM

1.2.2 OneHuBaTh Ha TNPUMEHUMOCTh M JIOCTOBEPHOCTh  HH(OpMAIIHIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBaHUS (IKCIIEPUMEHTA)

123 CamocTosaTenbHO (OpMyIupoBaTh 000OIIEHUS M BBIBOABI IO pe3yiabTaTaMm

MPOBEJICHHOTO HAOIO/IEHUS, ONbITA, MCCIENOBAHUS, BIAJCTh WHCTPYMEHTAMH
OIIEHKH JTOCTOBEPHOCTH TOJIYYEHHBIX BBIBOJIOB U O0OOIICHMIA




114

BrIaBIgTHE MNPUYIUHHO-CJIICACTBCHHBIC CBA3W IIPpU H3YUCHUH SIBJICHUN H
IIpouecCcCoB

115 Jenate  BBIBOABI C  HUCHOJB30BAaHUEM  JACAYKTHUBHBIX W  HMHIYKTHBHBIX
YMO3aKJIIOYEeHUH, YMO3aKIIOYEHUH 10 aHAJIOTuH, (OPMYIHPOBATH TUIOTE3bI O
B3aMMOCBS3X

1.1.6 CamocTosITeIbHO BBIOMpaTh CIMOCOO pelieHus y4eOHOW 3amaun (CpaBHUBATh
HECKOJIbKO BapHAHTOB PELICHHs, BHIOMpATh HanOoJee MOIXOAALIMHA C YYEeTOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB)

12 bazoBsie nccrnenoBaTebCcKue JeCTBUS

1.2.1 [TpoBOIUTH TIO CaMOCTOSITEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOKHBIN
OKCIIEPUMEHT, HEOOJIbIIIOE HCCIEJOBAaHUE I10 YCTAaHOBJICHHIO OCOOCHHOCTEU
00BeKTa M3Y4YEeHHUS, IPUUUHHO-CICACTBEHHBIX CBSI3€H U 3aBUCHUMOCTEH OOBEKTOB
MEXIy co0oi

1.2.2 OneHnBaTh Ha NPUMEHUMOCTh M JIOCTOBEPHOCTh  HH(OPMAIIHIO,
MOJIYYEHHYIO B XO/I€ UCCIIEIOBaHUs (IKCIIEPUMEHTA)

123 CamocTtosaTenbHO (opMynupoBaTh 0000IIEHUS M BBIBOABI IO pe3yjbTaTaM
NPOBEICHHOTO HAOMIOJEHHSI, OIBITA, WCCIEAOBAHMS, BIAJCTh HHCTPYMEHTAMHU
OILICHKH JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJOB U 0000IICHUI

124 [TporHo3upoBaTh BO3MOXKHOE JajbHeIIee pa3BUTHE MPOLECCOB, COOBITUN U HX
MOCNEACTBHSI B  AHAJOTUYHBIX WM  CXOJHBIX  CHUTyallMsX, BBIIBUTAThH
MIPEJIITOJIOKEHUS 00 UX Pa3BUTHUU B HOBBIX YCJIIOBUSAX M KOHTEKCTAX

125 Hcronp30BaTh BOMPOCH KaK UCCIIEIOBATEIBCKUI HHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh BOMPOCH, (PUKCHUPYIOIIUE Pa3phIB MEXKAY peaJbHbIM U
JKETATebHBIM ~ COCTOSIHUEM  CHTYyallid, OOBEKTa, CaMOCTOSTEIHHO
yCTaHaBIMBATh UCKOMOE U JIaHHOE;
dbopMUpOBaTh THUIIOTE3y 00 HCTHHHOCTH COOCTBEHHBIX CYXJICHUU |
CYXKICHHUH IPYTUX, apryMEHTUPOBATH CBOIO MO3HIIMI0, MHEHUE

1.3 Pa6ota ¢ undopmarmeit

131 [TpuMeHSTh pa3IMYHBIC METO/BI, HHCTPYMEHTBI M 3alPOCHI TP TTOUCKE U 0TOOpPE
nH(GOPMAIMK WU JaHHBIX U3 HCTOYHHUKOB C yUETOM TPEUIOKCHHOH y4eOHOM
3a/1a4¥ U 3aJIaHHBIX KPUTEPUEB

1.3.2 BreiOupaTth,  aHamM3WpOBaTh, CHCTEMAaTHU3UPOBATh W HHTEPIPETHPOBATH

MH(pOpPMaLIMIO Pa3INYHbIX BUJOB U (YOPM MpeaCcTaBICHUS;
HaXOJIUTh CXOJHBIE apryMEHTHI (TIOATBEPKIAIOIINE WIH ONPOBEPraroIiue OHYy U
Ty K€ UJIel0, BEPCHUIO) B PA3IUYHBIX HH()OPMALIMOHHBIX MCTOYHUKAX




1.3.3

CamocTosTenbHO BEIOUPATh ONTHUMAIBbHYIO (hOpMY MpeACTaBICHUs HH)OPMAIHH 1
WUTIOCTPUPOBATh PEIIacMbIe 33/1a41 HECIOKHBIMH CXEMaMH, JrUarpaMMaMu, HHOH
rpaduKoif 1 UX KOMOMHAIMSIMH

134

OneHuBaTh HAJAEKHOCTh MH(OPMAIMHM MO KPUTEPUAM, MPEATIOKESHHBIM
He1arornyeckuM paboTHUKOM UM C(HOPMYIUPOBAHHBIM CaMOCTOSATEIIBHO

135

O¢ddexTrBHO 3aNIOMUHATH U CUCTEMATHU3UPOBATh HH(OPMAIIIO

KommynukatuBabie YV /]

2.1

OO01enne

2.1.1

BoipaxkaTh ce0s (CBOIO TOUKY 3pEHHUS) B YCTHBIX U TUCbMEHHBIX TEKCTaxX

2.1.2

B xope nuanora u (Mau) JUCKYCCUU 3a/1aBaTh BOIIPOCHI 11O CYIIECTBY 00CYXKAaeMOM
TEMbl U BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha pEIICHUE 3aJla4ydl U TOJJEep KaHHe
0J1aroXkenaTeIbHOCTH OOIICHUS;

COTIOCTABJIATh CBOM CYXICHHUS C CYXIEHUSMH JIPYTrUX YYaCTHUKOB JHAJIOTA,
00HapyXUBaTh pPa3IUYKe U CXOJCTBO MO3UIUI

2.1.3

[TyGim4HO TpEACTaBISATH Pe3ybTAaThl BBIIOJIHEHHOTO ONbBITa (PKCHEPUMEHTA,
MCCJICIOBAHMS, TIPOEKTA);

CaMOCTOSITENILHO BBIOUPATh (hOPMAT BBICTYIUICHHUS C YYETOM 3a]a4 MIPE3CHTALNH U
OCOOEHHOCTEH ayAUTOPUHU U B COOTBETCTBUU C HUM COCTAaBJSATH YCTHBIE U
MMCbMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM MJUTFOCTPATUBHBIX MAaTE€pPUAJIOB

2.14

BocnpuaumMats 1 GOpMyIHpOBaTh CYXJIE€HHs, BBIPaXKaTh SMOLIUU B COOTBETCTBUU
C LIETSIMU U YCIIOBUSIMH OOLICHHUS;

pacnio3HaBaThb HeBepOaJbHbIE CpeIcTBAa OOLIEHUS, IOHMMATh 3HAuYEHUE
COLMAIbHBIX 3HAKOB, 3HAaThb W PACMO3HABATh MPEANOCBUIKA KOH(JIUKTHBIX
CUTYallui U cMsIr4aTh KOH(DIUKTHI, BECTU IEPETOBOPHL;

IIOHMMATh HAMEPEHUs JAPYTUX, MpOSBIATH YBAKUTEIBHOE OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOHN Gopme popMyIrpoBaTh CBOU BO3PAKEHHUS

2.2

CoBMecTHas ACATCIbHOCTDb

22.1

[lonuMaTh ¥ UCHONB30BaTh MNPEUMYIIECTBA KOMAHAHOW W WHIMBUIYaJTbHOU
paboTHI TIPU PENICHUH KOHKPETHOW MpoOeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIMIOBLIX (OPM B3aUMOJCUCTBUS TPU PEIICHHH MOCTABICHHOU
3a]a4u;

MPUHUMATH 11€JIb COBMECTHOM JEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH ACHCTBUS MO
ee JOCTHKEHMIO: paclpeiensiTh poJid, JOroBapuBaThCs, 00CYXXKIaTh IMpoLEcC U
pe3yNIbTaT COBMECTHOM paboThI;

yMeTh 0000IaTh MHEHUS HECKOJBKUX YEJIOBEK, TMPOSBIATH TOTOBHOCTH
PYKOBOJIUTb, BHIIIOIHATH OPYUYEHHUS, IO JUNHATHCS;

IUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThI, ONPENEeNsITh CBOIO POJIb




(c yueTom mpeArnoyYTeHUM U BO3MOXKHOCTEH BCEX YYACTHHUKOB B3aMMOJICHCTBHS),
pacupenensaTh 3aJayd MEXJy WICHAMH KOMAaHJbl, y4acTBOBaTb B TI'PYIIOBBIX
dopmax paboTs (06CyKaeHHUI, 0OMEH MHEHHA, ""MO3TOBBIC IITYPMbI" U HHBIE);
BBITMOJHATH CBOIO YacTh PabOTHI, JOCTUTATh KAYECTBEHHOI'O Pe3yIbTaTa 0 CBOEMY
HAIpPaBJICHUIO U KOOPAUHUPOBATh CBOU JAECUCTBUS C APYTUMU YJIEHAMH KOMAaH/Ibl;
OLICHMBATh KayecTBO CBOEr0 BKJIaJa B OOIMIMNA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEIIEHO cOpMyNIMpPOBaHHBIM  yYaCTHUKaMH  B3aUMOJCHCTBUS;
CpPaBHUBATh PE3yJIbTaThl C UCXOJHOM 3aa4eil U BKJIAJ KaKJOT0 4WIEHAa KOMAaH/Ibl B
JOCTIDKEHUE PE3YNIbTaTOB, paslensiTh cpepy OTBETCTBEHHOCTH M TMPOSIBIISATH
TOTOBHOCTH K MPEJOCTABICHUIO OTYETA Mepe] IPYNIon

Perynsatusaeie YV /1

3.1

CaMOOPFaHPISaHI/IH

3.11

BbIsIBIIATE TpOGIEMBI [UIs PELICHNUS B )KU3HEHHBIX U YYEOHBIX CUTYaAIUX;
CaMOCTOSITENIbHO COCTABJISITh aJITOPUTM PEILIEHNUs 3a7auu (WK €ro 4acTh),
BBIOMpATh CIOCOO pelieHus y4eOHOH 3ajauu ¢ Y4eTOM HMERoIuXcs
pecypcoB M COOCTBEHHBIX  BO3MOYKHOCTEH, apryMeHTHpOBAaTh
npejiaraeéMble BapuaHThl peIIeHui

3.12

OpueHTUPOBAThCS B PA3IMYHBIX MOIX0AaX MPUHATHS pelieHul (MHAUBUIYaIbHOE,
MPUHSATHE PEIICHUS] B TPYIINE, IPUHATHE PEIICHUIN TPYIIIO);

COCTaBIATh IUIAaH JEWCTBUH (ITUIaH pealu3alud HaMEYEHHOTO ajropuTMa
penieHus), KOPPEeKTUPOBATh MPEMJIOKECHHBIM aJTOPUTM C YYETOM TIOJYUCHHS
HOBBIX 3HAHUI 00 U3y4yaeMOM 00BEKTE;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE

3.2

CaMOKOHTpOJIB

321

Bnaners cmoco6amu caMOKOHTPOIIS,, CAMOMOTHBAIIUU U pedICKCHT

3.2.2

BHOCUTh KOppPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHHUBIIUXCS CUTYallUi, yCTAHOBJIEHHBIX OINOOK, BOSHUKIINX TPYIHOCTEN

3.2.3

JlaBaTh a/leKBaTHYIO OLIEHKY CUTYallUu U MpeJlaraTh IUIaH €€ H3MEHEHMS;
YUUTBHIBaTh KOHTEKCT W MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT
BO3HUKHYTh NPHU pelIeHHH y4eOHOW 3ajauu, aJanTHpOBaTh pELIeHHE K
MEHSIOLIUMCS 00CTOSATENbCTBAM;

OOBSICHATH MPUYMHBI JOCTHXKEHUS (HEJOCTH)KEHHS) Pe3yJIbTaTOB JIEATEIbHOCTH,
JaBaTh OLIEHKY NPUOOPETEHHOMY ONBITY, YMETh HaXOAWTb ITO3UTHUBHOE B
IIPOU30UIEIIIEN CUTYallNH;

OILICHUBATh COOTBETCTBHE PE3yNbTaTa LIEJIU U YCIOBUSIM




3.3

OMOIMOHAILHBII UHTEIEKT

331

Pa3nuyarhb, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMU IMOLIUAMU U
SMOLIUSIMH IPYTHUX;

BBISIBJISITH U @aHAJTM3UPOBATH MPUYHHBI SMOIINN;

CTaBUTh ce0s Ha MECTO JPYroro 4YejloBeKa, MOHUMATh MOTHBBI U
HaMEepeHUs JPyroro;

peryiupoBarth crioco0 BhIpaXKEHUS SMOIIHIA

3.4

[Tpunstue ceds u 1pyrux

34.1

Oco03HaHHO OTHOCHUTBHCS K JPYTOMY YEJIOBEKY, €r0 MHEHHIO; IPU3HABATH
CBOE IPaBO Ha OUIMOKY M TaKoe e MpaBo IPYyroro; NpUHUMATh ceds 1
JIpYTUX, HE OCYX/as;

OTKPBITOCTh ce0e U IPyTuM;

OCO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT




TEMATHYECKOE INTAHUPOBAHHME, 7 KJIACC

Ne ni/n

Tema ypoka

Koanuec
TBO
aKaJaeMu
YeCKHX
4acoB

Bua nesiteibHOCTH

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Pazpea 1. Ilpocreiimue reomerpuyeckne (purypsl U ux cBoiicrea. 3mepenne reoMeTpu4ecKux
BeJnuuH, 14 yacos. KP — ner, IIP — Her.

IIpocreiimne
r€OMETPUYECKUE
00BEKTHI

MHOroyroyisHUK,
JIOMaHas

CMexHbIe U
BEPTHUKAIbHBIE YTIIbI

CMexHbBIE U
BEPTUKAJIbHBIC YTJIIbI

CMexHbIE U
BEPTHKAIBHBIC YTIIBI

CMexHbIe U
BEPTUKAIIbHBIC YTIIbI

CMexHbBIE U
BEPTHUKAIbHBIE YTIIbI

CMexHBIE U
BEPTHUKAIbHBIE YTIIbI

N3mepenue
JIMHEWHBIX U
YIJIOBBIX BEJIMYHH,
BBIYHCIICHHUE
OTPE3KOB U YIJIOB

10

N3mepenue
JIMHEWHBIX U
YIJIOBBIX BEJIMYMH,
BBIYHCIICHUE
OTPE3KOB U YIJIOB

11

N3mepenue
JIMHEUHBIX U

dopmyIUpOBATH
OCHOBHBI€ MTOHATHUS U
ONpeIeTCHUsI.
Pacnio3znaBatb
U3YYEHHBbIE
reOMEeTPUUYECKUE
(burypsl, OrpeaeaTh
UX B3aUMHOE
pacroJiokKeHue,
BBIIIOJIHATH YEPTEXK MO
YCIIOBHIO 33]1a4H.
[IpoBoauTH
IIpoCTeNIINe
MIOCTPOEHHUS C
MOMOIUIBIO LIUPKYJIS U
JIuHENKH. M3mepsaTe
JIMHEWHBIE U YIJIOBBIE
BEJIMYMHBI
rEOMETPUUYECKUX U
MIPAKTUYECKUX
00bexToB. OnpenensirTsb
«Ha TJ1a3» pa3Mephl
peabHBIX 0OBEKTOB,
MIPOBOAUTH IPYyOYIO
OILICHKY UX pa3MepoB.
Pemars 3amaun Ha
BBIUHCJIEHUE JUINH
OTPE3KOB U BEITUYHH
yrios. Pemats 3agaun
Ha B3aWMHOE

but6mmoreka [IOK
https://m.eds00.ru/8866b724

bubnuorexa [IOK
https://m.edso0.ru/8866ch6a

bubmnoreka IIOK
https://m.edso00.ru/8866c5c0

bubmnoreka IIOK
https://m.edso0.ru/8866c7be

but6mmorekxa [IOK
https://m.edso0.ru/8866c3ea



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

YIJIOBBIX BEJUYHH,
BBIYHCIICHHE
OTPE3KOB U yIJIOB

N3mepenue
JIMHEUHBIX U

pacmoIoKeHue
TE€OMETPUUYECKUX
¢uryp. [TpoBoauTh
KJ1acCU(UKAIUIO YTIIOB,
BBIYUCIISTh INHEHHBIC U

12 YIJIOBBIX BEJIMYUH, YTTIOBBIC BETTHIHHBI,
BBIYUCIICHHUE IIPOBOJHUTD
OTpPE3KOB U yIJIOB HEOOX0/IMMbIC
JIOKa3aTelIbHbIC
Ilepumerp u
aCCYKJICHUS.
wiomane Guryp, paccy
13 3HAKOMUTHCS C
COCTABJICHHBIX U3 .
HUCTOPUEH pa3BUTHUSA
MPSIMOYTOJIBHUKOB
reoOMeTpUn
Ilepumerp u
14 wionane Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIBHUKOB
Paznen 2. Tpeyroabuuku, 22 yaca. KP — 1, [1P — nHer.
[TonsiTre 0 paBHBIX PacnioznaBate mapsl
TPEYrOJIbHUKAX U aBHBIX TPEYTOJIbHUKOB
15 HePBIHUHLLE P peyr ( bubnmnoreka [HOK
Ha FOTOBBIX UepTexax (C
P p https://m.eds00.ru/8866ce80
MIPEICTABJICHUS O YKa3aHHeM MPU3HAKOB).
paBHBIX (UTYpax BoeiBOoguTh CriencTBus
Tpu npuzHaka (paBeHCTB Eu6 OK
nonMoTeKa
16 paBeHCTBa COOTBETCTBYIOIIHNX I
https://m.edso00.ru/8866d1fa
TPEyroJbHUKOB AJIEMEHTOB) U3 PABEHCTB
Tpu npusHaka TPEYTrOJIbHUKOB.
bubnmnoreka [JOK
17 paBeHCTBA PopMyIHMpOBaATH I
OIIPEICIICHNUS: https://m.edso0.ru/8866d34e
TPEYTOJILHUKOB :
OCTPOYTOJIBHOTO
Tpu npu3Haka poyr ’
18 ABCHCTEA TYHOYTOJIbHOTO, bubnuotexa [JOK
P [PSAMOYTOJIBHOTO, https://m.edso0o.ru/8866e01e
TPEYTOJIbHUKOB
pPaBHOOEIPEHHOTO,
Tpu nipusHaka PaBHOCTOPOHHETO
19 paBeHCTBa TPEYrOTbHHKOB;
TpEYroibHUKOB OMCCEKTPHUCHI, BHICOTHI,
Tpu npuznaxa MeIHWaHbl TPEYTOJILHUKA;
20 paBCHCTBA CEpEeaUHHOTO
TPCYToJILHUKOB MEePIEHIUKYIISpA
Tpu npuzHaka OTpe3Ka; epuMeTpa
21 ABCHCTEA TpeyToNbHHKA bubnuoteka [JOK
P ' https://m.eds00.ru/8866e88¢
TPEYTrOJbHUKOB DopMyIUpPOBATH



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

22

IIpu3naku paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

23

IIpu3Haku paBeHCTBa
IIPSAIMOYTOJIBHBIX
TPEYrOJIbHUKOB

24

CBOICTBO MeIMaHBI
PSIMOYTOJIBHOTO
TPEYTOIbHUKA,
MIPOBEIEHHOM K
TUIIOTEHY3¢

25

CBOICTBO MeIMaHBI
PSIMOYT'OJIBHOTO
TPEYroJIbHUKA,
MPOBEIEHHOM K
TUIIOTEHY3€e

26

PaBHOOenpeHHBIE U
PaBHOCTOPOHHHE
TPEYrOJbHUKU

27

IIpu3Haku u
CBOMCTBA
paBHOOCIPEHHOTO
TpeyrojbHUKa

28

IIpu3Haku u
CBOMCTBA
PpaBHOOEAPEHHOTO
TpeyrojbHUKa

29

IIpu3naku u
CBOMCTBA
PpaBHOOEAPEHHOTO
TpeyrojbHUKa

30

HepaseHnctBa B
reOMeTpUn

31

Hepasencrsa B
reOMETpUHU

32

HepasencrtBa B
reOMETpUHU

33

Hepasencrsa B
reOMeTpUU

CBOMCTBA U NIPU3HAKU
pPaBHOOEIPEHHOTO
TpeyrojabHuka. CTpouThb
4EepTEXKH, PEIIaTh 3aa4n
C TIOMOIIIBIO HAX0KICHUS
PaBHBIX TPEYTOJIbHUKOB.
IIpuMeHATH npU3HaKU
paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B
3agavax. Mcnonb3oBarhb
UG POBBIE PECYPCHI IS
UCCIJIEJOBAHMSI CBOMCTB
H3y4aeMbIX Quryp.
3HAKOMHUTHCSA C
HUCTOPHUEN pa3BUTHUSA
rE€OMETPUH.

but6mmoreka [IOK
https://m.edso0.ru/8866e9ec

bubmnoreka IIOK
https://m.edsoo.ru/8866d6fa

bubnuorexa [IOK
https://m.eds00.ru/8866d880

bu6nuorexa [IOK
https://m.eds00.ru/8866d880

bu6nuorexa [IOK
https://m.edso00.ru/8866e26c¢

bu6nuorexa [IOK
https://m.edso0.ru/8866e3a2



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2

[IpssMoyroabHBII Bu6 LIOK
nonorexa
34 TPEYTOJIbHUK C 1
300 https://m.eds00.ru/8866eb22
YIJIOM B
IIpssMOyTONIBHBIN
35 TPEYTOJIHHUK C 1
yriaom B 30°
Konrponbnas padora
36 o Teue 1 but6mmoreka [IOK
o TeM
v " https://m.edso0.ru/8866echc
PEYTrOJIbHUKHU
Pasnea 3. [lapajutesibHbIE IPSAMbIE, CYMMAa YIJIOB TpeyroJibuuka, 14 yacos. KP — 1, I1P — ner.
[TapannenbHbie
dopMyHpoBaTH bubnmoreka [JOK
37 psIMBIC, UX 1
. MOHSTHE https://m.edso0.ru/8866ef64
CBOMCTBA
rapajuiebHbIX
38 [TsTeIil mocTynar 1 NPAMBIX, HAXOIUTH
Eskimna IIPAKTUYECKUE
Hakpecr nexamue, npuMmepsl. M3yyats
COOTBETCTBCHHBIC U CBOIICTBA YIJIOB,
OHOCTOPOHHHC 00pa3oBaHHBIX TIPH Bu6morexa LIOK
39 JI6I, 00pa30BaHHbBIE 1 mepeceycHuu
yLIRT, 00p p https://m.eds00.ru/8866f086
npu InepeCCICHNN napajIeJIbHBIX IPSIMBIX
MapaJuIeIbHBIX cekyuiei. [IpoBoauts
IPSIMBIX CEKYIICH JOKa3aTeJIbCTBa
HaerCT JIeKaIne, MapaJuIeJIbHOCTH JBYX
COOTBETCTBECHHBIC U OpsAMBIX C ITIOMOIIBIO
OJHOCTOPOHHUE YTJI0B, 00pa30BaHHBIX
40 yTJbl, 00pa3oBaHHbBIE 1 MIPU TIEPECEUEHUHU ITUX
IIpU IIEPECEUEHUN MPSIMBIX TPEThEN
MapajieabHbIX psAMON. Beraucisate
MPSAMBIX CEKYILEH CYMMY YTJIOB
Haxpect nexaiue, TPEYroJbHUKA 1
COOTBETCTBEHHBIE MHOTOYTOJIbHHKA.
O/THOCTOPOHHME Haxonuthk 4nciioBLIe U
41 YIIIBI, 00Pa30BaHHBIE 1 OyKBCHHBIC 3HAYCHUS
TIPU HIEpeCeUeHHH yTJioB B
MapaIe bHBIX r€OMETPUYECKUX
IPSAMBIX CEKYLIEN 3ajadax ¢
HCIOJIb30BaHUEM
Hakpecr nexamne,
TEOPEM O CYMME YIJIOB
COOTBETCTBEHHBIC U P YMME YT
TpEyroJibHUKa 1
42 OJTHOCTOPOHHHE 1 peyr
MHOTOYTOJIbHUKA.
yIJIbl, 00pa3oBaHHbIE
3HaKOMUTHCS C
IIpY [IEPECEUCHU U



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

napauIeIbHbIX
IPSIMBIX CEKYIIEH

43

Hakpecr nexamue,
COOTBETCTBEHHBIC U
OJTHOCTOPOHHUE
yII1bI, 00pa3oBaHHBIC
IpU IepeceyeHU!
napaiesIbHbIX
MPSAMBIX CEKYILEH

44

IIpuznax
[apauIeIbHOCTU
IPSIMBIX YEpE3
pPaBEHCTBO
paccTOSHUM OT TOUYEK
OJHOM IPSAMOM 10
BTOPOU MPSIMOK

UCTOPUEH pa3BUTHUSA
TE€OMETPHUH.

45

[Tpuznak
napajuieIbHOCTH
NPSIMBIX Yepe3
PaBEHCTBO
pacCTOSIHUI OT TOYEK
OJHOM IPSAMOM 10
BTOPOU MPSIMOK

46

Cymma yrioB
TPEyroJbHUKA

47

Cymma yrios
TpPEYroJbHUKa

48

Buemnue yrist
TPEYroJIbHUKA

49

Buemnue yris
TPEyTroJbHUKA

50

KonTponbhas padota
0 TeMe
"[TapannenbHble
npsIMbIe, CyMMa
yTJIOB
TpeyrojabHuKa"

bubnunorexa LIOK
https://m.eds00.ru/8866f3b0

bubmuorexa [JOK
https://m.eds00.ru/8866f630

bu6nuorexa [IOK
https://m.edso0.ru/8866f8bha

bu6anoreka LIOK
https://m.edsoo.ru/8866fase

bu6anoreka LIOK
https://m.edsoo.ru/8866fe6e

Pazpea 4.

Oxkpy:kHoCTh M Kpyr. I'eomerpuye

ckue nocrpoenus, 14 yacos. KP — 1, IIP — ner.

51

OKpyXHOCTb, XOP/IbI
U JUaMeTp, ux
CBOWCTBA

®opMyIHpOBaThH
ONpeEIIEHUs:

OKPYXHOCTH, XOPJIbI,

bubnunorexa LIOK
https://m.eds00.ru/88670800



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800

52

KacarenrpHas
OKPY>KHOCTH

53

OKpy»KHOCTb,
BITMCAHHAS B yTOJI

54

OKpY>KHOCTb,
BIIMCAHHAs B YroJ

55

[Tousrue o I'MT,
MIpUMEHEHUE B
3a7a4ax

56

ITousTtue o I'MT,
MIPUMEHEHHUE B
3aJauax

57

buccekrpuca u
CEepPEOVHHBIN
MEePHEHIUKYIISIP KakK
F€OMETPUUECKHUE
MecCTa TOUEK

58

OKpyKHOCTb,
OIIMCAHHAsI OKOJIO
TPEyTroJbHUKA

59

OKpy»KHOCTb,
OITMCAHHAsI OKOJIO
TPEyroJbHUKA

60

OKpyXHOCTb,
BITMCAHHAS B
TPEYroJIBLHUK

61

OKpyKHOCTB,
BITMCAHHAS B
TPEYroJIBLHUK

62

IIpocreiimue 3anaun
Ha IIOCTPOEHUE

63

IIpocrerimue 3anaun
Ha IIOCTPOEHUE

64

KonTponbnas pabota
1o TeMe
"OKpYXHOCTb U
KpYT.
['eomeTpuyeckue
MOCTpOEeHUA"

JIuaMerpa u
KacaTeJbHOU K
OKpy)kHOCTH. U3y4yaTh
HUX CBOICTBA,
MIPU3HAKHU, CTPOUTH
yeprexu. Mccnenosars,
B TOM YHCJIE UCIIOJIb3YsI
1IU(POBBIE PECYPCHI:
OKPY>KHOCTb,
BIIMCAHHYIO B YTOJI;
LEHTP OKPYXHOCTH,
BIMCAHHOM B yTroJI;
PaBEHCTBO OTPE3KOB
KacaTeJIbHbIX.
Hcnonb3oBats MeTOx
I'MT nna
JI0KA3aTeJIbCTBA TEOPEM
0 IIEpECEYEHUHU
OMCCEKTPUC YIIIOB
TPEYroJIbHUKA U
CEepEeIMHHBIX
NEePHEHIUKYISIPOB K
CTOpOHaM
TPEYroJIbHUKA C
nomoupo I'MT.
OBnazneBath
MOHSATUSMH BIIUCAHHOMN
Y OIIMCAHHOMN
OKPYKHOCTEH
TPEYroJIbHUKA,
HaxOJIUTh LIEHTPHI 3TUX
OKpyx)HOCTEH. Pemars
OCHOBHBIE 33/1aU1 Ha
MOCTPOEHUE: YIIIa,
PaBHOTO JJaHHOMY;
CEPEAMHHOIO
NepHneHIuKyIspa
JTAHHOT'O OTPE3Ka;
MPSIMOM, MPOXOAIIEN
yepe3 JaHHYI0 TOUKY U
MEePIEHAUKYIISIPHON
JTAHHOM TPSIMOW;
OMCCEKTPHUCHI TAHHOTO

bubnunoreka LIOK
https://m.eds00.ru/88670e9a

bubnunoreka LIOK
https://m.eds00.ru/8867013e

bubnunorexa LIOK
https://m.eds00.ru/88670508

bubmnoreka IIOK
https://m.eds00.ru/88670a62

bu6nuoreka [IOK
https://m.eds00.ru/8867103e

bu6nuorexa [IOK
https://m.eds00.ru/88671188

bu6anoreka LIOK
https://m.eds00.ru/886712d2

bubnunorexa LIOK
https://m.eds00.ru/88671462



https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462

yria; TPEyroJbHIUKOB
0 Pa3IMYHbIM
2JIEMEHTAM.
3HAKOMHTBLCS C
HUCTOPHUEH pa3BUTHS
T€OMETPHH.

Paszneua 6. [loBTopenue nu 0000menue 3Hanuii, 4 yaca. KP — 1, I[IP — ner.

IToBTOpEHME U
00001IeHNE 3HAHUI
65 OCHOBHBIX TTOHSATHUI
1 METOJIOB Kypca 7
KJjlacca

66 HNrorosas

KOHTPOJIbHAs paboTa

IToBTOpEHME M
000011IeH1E 3HAHUI
67 OCHOBHBIX ITOHITHH
Y METOJIOB Kypca 7
KJ1acca

IToBTOpEHME M
000011IeH1E 3HAHUI
68 OCHOBHBIX ITOHITHH
Y METOJIOB Kypca 7
KJ1acca

Pemats 3agaum Ha
IIOBTOPCHUC,
HWIUTIOCTpUpYrOue
CBA3U MCKAY
Pa3siIMYHbIMU YaCTAMU

KypcC

bubnunorexa LIOK
https://m.eds00.ru/886715h6

bubnunorexa LIOK
https://m.edso0.ru/886716ec

bubmnoreka IIOK
https://m.edso00.ru/886719bc

Hroro 68 gacos, KP-4, I1P-0



https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

TEMATHUYECKOE IINTAHUPOBAHHE, 8 KJIACC

Koimuec
o JJIeKTPOHHBIE
TB
ugposbie
Ne ni/n Tema ypoka akanemMu | Bua nesreJanbHOCTH 1 5 bp
o0pa3oBaTe/bHbIE
YeCKHUX
pecypcsl
4acoB
Pa3nea 1. Yerbipéxyronbuuku, 12 yacos. KP — 1, IIP —ner.
1 [Tapannenorpamm, ero 1 N300paxaTs u HaxoAuTh | bubmmoreka [IOK
IIPU3HAKU U CBOMCTBA Ha yepTexax https://m.edso00.ru/88671af2
) [Tapannenorpamm, ero 1 YETBIPEX YT OILHAKA bu6nuoreka [LIOK
MPU3HAKU U CBOKCTBA PasHbIX BHJOB H HX https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, ero 1 HICMCHTB. bubnuorexa [JOK
MpU3HAKU U CBOMCTBA PopmysmpoBaTh https://m.edso00.ru/88671ca0
oTnpeeNneHus:
YacTHble cnydyan IapaIeIorpaMMa
4 ?;pxzeHZEiiﬁfOB 1 IpsIMOYTOJIbHHUKA, p0M6a, Bubmuoreka ]_[OK
p 5 yr : ’ KBaJpara, Tpareiuu, https://m.edso00.ru/88671dea
POMD, KBalpat ’UHX paBHOOOKOI Tpanenuu,
MPU3HAKU U CBOWCTBA HPAMOYTONBHOI
HacTHele ciryyan Tpaneuuu. JIoKa3siBaTh U
[apaJlyieiorpaMMOB HCIIONIB30BATh MPH Bu6muorexa LIOK
> (MpAMOYTOLHHK, . PCIICHIN 3a/1a9 https://m.eds00.ru/88671f20
pom0, KBanpar), ux NPU3HAKU U CBOWCTBA:
MPU3HAKU U CBOKCTBA IapasIeIorpaMma,
YacTHble cyuau MPSIMOYTOJIbHUKA, pOMOa,
napaieIorpaMMoB KBaJpara, Tpareiuu, Bu6morexa LIOK
6 (npAMOyToNbHHUK, 1 paBHOOOKOI Tpaneiuy, https://m.edso0.ru/8867209c
poMO, KBaapar), ux IIPSIMOYTOJIBHOM
MIPU3HAKU U CBOMCTBA Tpaneuun. [IpumeHsTH
7 Tpamers 1 MCTOX YABOCHUA bu6nmoreka [JOK
parel MEINaHbl TPEYTOJIbHUKA. https://m.eds00.ru/88672358
PaBHOGOKAS 1 Ucnonp3oBath
8 IPSMOYTOJIbHAS 1 M (POBBIE PECYPCHI ISk bub6mmorexa IIOK
HCCIIEOBAHMNS CBOMCTR https://m.eds00.ru/8867252e
Tpanenuu A
PaBHoOoOKast u H3YHACMBIX QUTYP.
9 T —— 1 3HAaKOMUTHCS ¢ uctopuei | bubmnorexa [IOK
pIvEY Pa3BUTHSI TCOMETPHH https://m.eds00.ru/88672858
Tpamnenun
10 Meron yaBoeHus 1 bubnnorexka [JOK

MEIHaHbI

https://m.edso0.ru/88672b14



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14

LenTpanbHas

11
CUMMETpHS
KonrponsHas pabora
12 10 TEME
"UeTpIpE€XyroibHUKHN"

bubmuoreka [JOK
https://m.edsoo.ru/88672b14

bubmuoreka [JOK
https://m.edso00.ru/88672c9a

Paznen 2. Teopema ®aseca u Teopema o npo
TpeyroibHuku, 15 yacos. KP — 1, IIP — Her.

MOPUHOHAJBHBIX 0TPE3KAX, HO}IOﬁHLIe

13

Teopema Paneca u
Teopema o
MPONOPIUOHATBHBIX
OTpe3Kax

14

Cpennsst TuHuUs
TpEyroJIbHUKA

IIpoBOAUTE OCTPOCHHUS
C TIOMOILBIO LIUPKYJIA U
JIMHEUKHU C
HCII0JIb30BaHUE TEOPEMBI
Qasieca 1 TEOPEMBI O
IIPONOPLUOHAIBHBIX

15

Cpennsst TuHus
TpEeYroJbHUKa

OTpe3Kax, CTPOHUTH
YeTBEPTHIN

16

Tpaneuus, e€ cpenHss
JTUHUS

PONOPLHUOHATIBLHBIN
otpe3ok. IIpoBoauts

17

Tpaneuus, e€ cpenHss
JINHUA

JI0Ka3aTeNbCTBO TOTO,
YTO MEJIMAHbI
TPEYrOJIbHUKA

18

[IponopuroHaibHbIE
OTpE3KU

MEPCCCKar0TCA B O,HHOﬁ
TOYKEC, 1 HAXOJUTH CBA3b

19

ITponopunoHanbHbIE
OTPE3KH

C ICHTPOM Macc,
HaxXOoAUuTh OTHOIIICHUC, B

20

IlenTp macc B
TPEYTOJILHUKE

KOTOPOM MEJIHUAHBI
OENATCI TOUKOU UX

21

ITogoOusIe
TPEYrOJIbHUKA

nepeceuenus. Haxoaute
M0/100HbBIE TPEYTOJIbHUKH

22

Tpu npusnaka
noo0us
TPEYTrOJIbBHUKOB

Ha TOTOBBIX YepPTEKax C
yKa3aHueM
COOTBETCTBYIOILIHX
MPU3HAKOB MOJO0MS.

23

Tpu npusnaka
Mog00HUs
TPEYrOJIbHUKOB

Pemats 3a1aun Ha
M0/1I00HbBIE TPEYTOJIbHUKH
C TTIOMOIIBIO

24

Tpu npusHaka
no100us
TPEYrOJIbHUKOB

CaMOCTOSITEIIBHOTO
ITOCTPOEHHUS YEPTEXKEN U
HaXOXKJICHUS MOJOOHBIX

25

Tpu npusHaka
o400
TPEYroJIbHUKOB

TPEYrOJIbHUKOB.
[IpoBoauTH
JIOKa3aTeIbCTBa C

bu6mmoreka [IOK
https://m.edso00.ru/8867337a

bubmuorexa [JOK
https://m.eds00.ru/88672e0c

bu6mmorexka [IOK
https://m.edso00.ru/88672f38

bu6mmoreka [IOK
https://m.eds00.ru/88672358

bubmuorexa [JOK
https://m.eds00.ru/88673064

bubmuorexa [JOK
https://m.edso00.ru/88673794

bu6mmoreka [IOK
https://m.edso00.ru/88673794

bu6mmoreka [IOK
https://m.edso00.ru/886738fc

bu6mmoreka [JOK
https://m.edso00.ru/88673a78

bu6mmoreka [JOK
https://m.edso00.ru/88673bae

bu6mmoreka [JOK
https://m.eds00.ru/88673d52

bu6mmorexa [IOK
https://m.edso00.ru/8867400e



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

[Ipumenenue
oA00us IIpU

26
pelIeHun
MPAKTUYECKHX 337124
KonTponbHas padota
27 o teMe "Iloxo0OHEBIE

TPEYroJbHUKH"

UCIOJIb30BaHUEM
MPU3HAKOB MO00US.
Jloka3bIBaTh TpU
npu3HaKa noao0us
TPEYrOJIbHUKOB.
[IpuMeHATh MoTyYeHHbIE
3HAHUS IPU PEUICHUU
r€OMETPUYECKUX U
MPAKTUYECKHX 3a7ay.
3HAKOMUTHCS C UCTOPUEH
pa3BUTHUS TEOMETPUH.

bubmuoreka [JOK
https://m.edso0.ru/8867445a

Paznea 3. [lnomans. Haxoxaenue njomaaeil TpeyroJibHMKOB H MHOTOYTOJIbHBIX (pUTYP.

Inomanu nogodubIx gpuryp. KP — 1, IIP — Her.

28

CBoiicTBa IUIOIIAIEH
FCOMeTpI/I‘-IGCKI/IX

¢uryp

29

DopMyiIbl 1JIs
IJI0MAH
TPEYrOJIbHUKA,
napajuiesorpaMma

30

DopMyiIbl 1JIs
IJIOMAIH
TPEYrOJIbHUKA,
napajuiesorpaMma

31

®opMyiibl i
IJIOMAIH
TPEYrOJIbHUKA,
napajuiesorpaMma

32

®opMyiibl i
IJIOMAIH
TPEYrOJIbHUKA,
napajuiesorpaMma

33

®opMyiibl I
IJIOMAIH
TPEYTOJIbHUKA,
napajuiesorpaMma

34

Brruucienue
IUTOIMAAEH CIIOKHBIX

¢uryp

35

[Mnomanu duryp Ha
KJIeT4aToi Oymare

OBnaneBatb
MIEPBUYHBIMHU
IpeICTaBICHUSIMH 00
o011eil Teopuu MIOIIAIN
(Mepsl), popMyTUPOBATH
CBOIICTBa ILIOMIAM,
BBISICHSTH MX HaTJISAHBIN
CMbICI. BBIBOIUTH
(bopMyJIBI TTOIATN
napajuiesiorpaMmma,
TPEYTroJbHUKA, TPATICIIUN
13 GOPMYIIBI TUTOIIATN
MPSIMOYTOJIbHUKA
(xBagpara). BerBoauthb
bopMyIBI IO
BBIMTYKJIOTO
YEeTBIPEXYrOJIbHUKA
Yyepe3 AUaroHaau | yroj
Mex Iy HUMH. HaxomuTh
miomaau Guryp,
M300paXEHHBIX HA
KJIeT4aToi Oymare,
UCIIOJIb30BaTh pa3OueHne
Gurypsl Ha YaCTH U
JIOCTpanBaHUE.
Pa30upats npumepbl
MCIIOJIb30BaHUS
BCIIOMOTaTEJIbHOM
TUTOMIA/IN JUIS PEIICHUs

bubmuorexa [JOK
https://m.edso0o.ru/886745fe

bubmuorexa [JOK
https://m.eds00.ru/88674860

bu6mmoreka [JOK
https://m.edso0o.ru/88674a22

bu6mmoreka [JOK
https://m.edso0.ru/88674a22

bu6mmoreka [JOK
https://m.eds00.ru/88675288

bu6mmoreka [JOK
https://m.edso00.ru/8867542¢

bu6mmoreka [JOK
https://m.edso00.ru/88674e78

bu6nmoreka [JOK
https://m.edso00.ru/8867473¢



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e

36

ITnomaau momoOHBIX
(uryp

37

ITnowaau noagoOHBIX
Guryp

38

3agaun ¢
MIPAKTUYCCKAM
coJiep>KaHueM

39

3amauu ¢
MPaKTUYECKUM
coJiepKaHUuEM

40

Pemenue 3agau c
IIOMOIIIBIO METOIA
BCIIOMOTAaTEIbHOMN
ILIOIIAIH

41

KontponbHas pabora
o teme "Ilmomans"

1

reOMEeTPUYECKUX 3aau.
Haxoauts minomaau
moA00HBIX (Uryp.
BoruncnsaTs miiomaau
Pa3INYHBIX
MHOTOYTOJIBHBIX (pUryp.
Pemate 3amauun Ha
TUIOIIAb C
MPAKTUYECKUM
coJiep>KaHueM

bu6mmoreka [IOK
https://m.eds00.ru/88675558

bu6mmoreka [IOK
https://m.edsoo.ru/88675684

bubmuorexa [JOK
https://m.edsoo.ru/88674f90

bubmuorexa [JOK
https://m.edso00.ru/8867579c

Paznen 4. Teopema Iudaropa n nayana rpuronomerpuu, 10 yacos. KP — 1, I1P —ner.

42

Teopema [Tudaropa n
€€ MpUMEHEHNE

1

43

Teopema ITudaropa u
€€ MpUMEHEHNE

44

Teopema [Iudaropa u
€€ IpUMEHEHNE

45

Teopema I[Mudaropa u
€€ MpUMEHEHNE

46

Teopema I[Mudaropa u
€€ MpUMEHEHNE

47

Onpenenenue
TPUTOHOMETPHUYECKUX
(GyHKIUI 0CcTpOro
yria npsiMOyroJIbHOTO
TpEYroJabHUKa,
TPUTOHOMETPHUYECKHE
COOTHOILICHUS B
IPSIMOYTOJIbHOM
TPEyroJbHUKE

48

OcHoBHOE
TPUTOHOMETPUYECKOE
TOXKIECTBO

Jloka3biBaTh TEOpEMY
[Tudaropa,
HCII0JIb30BAaTh €€ B
MPaKTUYECKHUX
BBIYHUCIICHUSIX.
PopMyIHMpOBaTH
OnpeeaeHus
TPUTOHOMETPUUYECKUX
GbyHKIHUI OCTpOro yria,
MIPOBEPSTH UX
KOPPEKTHOCTb.
BreiBoauts
TPUTOHOMETPUYECKHE
COOTHOIIIEHUS B
MPSIMOYTOJILHOM
TPEYTOJbHUKE.
Hccenenosars
COOTHOUIEHUS MEXKITY
CTOpPOHaMHU B
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKAX C YIIIAMHU
B 45° m 45°; 30° u 60°.
Hcnonb3oBath HopmyIibl

bubmuorexa [JOK
https://m.eds00.ru/88675918

bubmuorexa [JOK
https://m.eds00.ru/88675918

bu6mmoreka [IOK
https://m.edso0.ru/88675abc

bu6mmoreka [IOK
https://m.eds00.ru/88675d32

bu6mmorexa [IOK
https://m.edso00.ru/88675f44



https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

49

OcHOBHOE
TPUTOHOMETPUIECKOE
TOXKIECTBO

50

OcHoBHOE
TPUTOHOMETPHYECKOE
TOXIECTBO

51

KonrponsHas pabora
o teme "Teopema
[Mudaropa u Hayana
TPUTOHOMETpUH"

IIPUBE/ICHUS U OCHOBHOE
TPUTOHOMETPUYECKOE
TOXKJECTBO IS
HaXO0XICHUS
COOTHOIIEHUN MEXKITY
TPUTOHOMETPUYECKUMHU
(bYHKIMSAMEU pa3IHIHBIX
OCTPBIX YIJIOB.
ITpyMeEHATH MOy4YEHHBIE
3HAHUA U yMEHUS IIPU
PELIECHUN IPAKTUYECKUX
3aJ1a4. 3HAKOMHTHCS C
HUCTOPHUEN pa3BUTHUSA
TE€OMETPHUH.

bubmuoreka [JOK
https://m.edsoo.ru/8a1407e8

Pa3neu S. Yrubl B OKpyKHOCTH. BincaHHbIe M ONMCaHHBbIE YeThIPeXyroabHUKU. KacaTeabHbie k
okpyxkHoctu. Kacanue oxpy:xuocreii. 13 yacos. KP -1, IIP — uer.

52

Bnucanusie u
LIEHTPaJIbHBIE YTJIbI,
YIOoJa MEXIY
KacaTelIbHOM 1
XOpIou

53

Bnucanubie u
LIEHTPaJIbHBIE YTJIbI,
YTOJI MEXKIY
KacaTelIbHOM U
XOpIou

54

Bnucanubie u
LIEHTpaJIbHBIE YTJIbI,
YIOJI MEXIY
KacaTelIbHOM U
XOpIou

55

VYTiel MeXAY
XOPAAMH U CEKYIIUMU

56

VYTiel MeXAY
XOpAaMHU U CEKYLIUMU

57

Bnoucannsie n
OIMMCaHHbBIC
YETBIPEXYTOJIbHUKH,
UX MIPU3HAKU U
CBOMCTBA

DopmyIUpOBATH
OCHOBHBIE OIIPEIEIICHHUS],
CBsI3aHHBIE C YIJIaMU B
Kpyre (BOUCAHHbBIN yrodi,
LEHTPaJIbHBIN yro).
Haxonuts BniucanHsle
YTJIBI, ONAPAIOIINECS HA
OJIHY AYTY, BBIYUCIIATh
YTJIBI C IIOMOIIBIO
TEOPEMBI O BIIUCAHHBIX
yrilax, TEOpEMBI O
BIIHCAaHHOM
YEeTBIPEX YT OJIbHUKE,
TEOPEMBI O LICHTPAJILHOM
yrie. MccnenoBatsk, B
TOM YHCJIE C TOMOILBIO
U(POBBIX PECYPCOB,
BIIMCAHHBIE U ONHMCAaHHBIE
YETBIPEXYTOJIbHUKH,
BBIBOJIUTh UX CBOMCTBA U
npu3Haku. Mcnonp3oBaTh
9TU CBOMCTBA U
MIPU3HAKYU TIPU PELICHUU
3a1a4

bubmuorexa [JOK
https://m.edsoo.ru/8al1415b2

bu6mmoreka [JOK
https://m.edso0.ru/8a141940

bu6nmoreka [JOK
https://m.edsoo.ru/8a141b34

bu6mmorexa [IOK
https://m.edsoo.ru/8a140f86



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86

58

Brmcannsie u
OITMCAHHBIE
YETBIPEXYTOJIbHUKH,
WX TIPU3HAKH U
CBOICTBa

59

Brmcannsie u
OITMCAHHBIE
YETBIPEXYTOJIbHUKH,
WX IPU3HAKU U
CBOICTBa

60

IIpumeHneHne CBOMCTB
BIIMCAHHBIX U
OIIMCAaHHBIX
YETBIPEX YT OJIBHUKOB
IIpU PELICHUN
reOMETPUYECKUX
3a1a4

61

[IpuMeHeHne CBOKCTB
BIIMCAHHBIX U
ONMCaHHBIX
YETBIPEXYTOJIbHUKOB
IIPY pELICHUN
F€OMETPUYECKUX
3a1a4

62

B3anmuoe
PacIoJIOKEHUE IBYX
OKpPY>KHOCTEH, 001111e
KacaTeJbHbIe

63

Kacanue
OKPY>KHOCTEHN

64

KonTponbnas padota
1o TeMe "YTIibl B
OKPYKHOCTH.
Bnucanneie u
OIMCaHHBbIE
YETBIPEXYTOJbHUKH"

bu6mmoreka [IOK
https://m.edsoo.ru/8a1416d4

bu6mmoreka [IOK
https://m.edsoo.ru/8a1416d4

bu6mmoreka [IOK
https://m.edsoo.ru/8a1410a8

bu6mmoreka [IOK
https://m.edsoo.ru/8a1410a8

bu6mmorexa [IOK
https://m.edsoo.ru/8a141c88

Pasznea 6. IloBTopenue, 00001eHHe 3HAHMIA.

4 gaca. KP — 1, IIP — Her.

65

[ToBTOpEeHue
OCHOBHBIX TTOHSATUI U
METO/0B KypcoB 7 1 8

Pemrate 3agaun Ha
MMOBTOPEHHUE,
WIUTIOCTPUPYIOIIHE

bu6mmoreka [JOK
https://m.edsoo.ru/8al41ddc



https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc

KJ1acCcoB, 000011eHHE
3HAHUH

66

IToBTOpeHUE
OCHOBHBIX TTOHITHI B
METOJIOB KypcoB 7 1 8
KJaccoB, 00001IeH e
3HaHHUH

67

Nrorosas
KOHTpPOJIbHAsI paboTa

68

IToBTOpeHue
OCHOBHBIX ITOHITHI B
METO/IOB KypcoB 7 1 §
KJaccoB, 00001IeH e
3HaHUH

CBA3U MEXOY
Pa3JIMIHBIMHU YaCTAMU

Kypca.

bubmuoreka [JOK
https://m.edsoo.ru/8al4lefe

bubmuoreka [JOK
https://m.edso0.ru/8a142368

bu6mmoreka [IOK
https://m.edsoo.ru/8al1420ac

HUTOT'O 68 u, KP-6, ITP-0



https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

TEMATHUYECKOE IINTAHUPOBAHHE, 9 KJIACC

Ne
n/

Tema ypoka

KoanuecTtBo
aKaJeMHYecK
HX YaCOB

Buj nesiteibHOCTH

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Pazpnen 1. Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. PellieHne TpeyroJibHMKOB.
16 yacoB. KP — 1, IIP — Her.

Ornpenenenue
TPUTOHOMETPHYECK
uXx (pyHKUIMI yTII0B
ot 0° mo 180°

Dopmyisl
IIPUBEJICHUS

Teopema
KOCHHYCOB

Teopema
KOCHHYCOB

Teopema
KOCHHYCOB

Teopema cuHyCcOB

Teopema cuHyCcOB

TeopeMa cuHyCcOB

Haxoxnenue mimH
CTOpPOH U BEJIMYHH
yTJIOB
TPEYTOJIbHUKOB

10

Petenue
TPEYTrOJbHUKOB

11

Pemenue
TPEYTrOJbHUKOB

DopMyIIHpOBATH
OnpeneIeHus
TPUTOHOMETPHYECK
ux

GYHKIUHI TYyIBIX U
IIPSIMBIX YIJIOB.
BeiBonuTh TEOpEMY
KOCHUHYCOB U
TEOpPEMY CHHYCOB
(c pamguycom
OIMCAaHHOMN
OKPY>KHOCTH).
BreiBoauts
bopmybl IS
BBIUNCIICHUS
momanen

C UCIIOJIB30BAaHNEM
TEOpEM
TPUTOHOMETPHUH
(bopmyrna
ioniaan
TPEYroJbHUKA
4yepes IBE CTOPOHBI
U YroJl MEXKIY
HUMHU, popMmyra
IIJIOIAN
YETBIPEXYTOJIbHUKA
yepes ero
JMarOHaJIA U yroj
MEX1y HUMH).

bubnuorexa [IOK
https://m.edsoo.ru/8al424
bc

bubmnoreka IIOK
https://m.edsoo.ru/8a1433
6c

bu6nuorexa [IOK
https://m.edsoo.ru/8al42d
5e

bu6anoreka LIOK
https://m.edso0.ru/8al42e
8a

bu6anoreka LIOK
https://m.edsoo.ru/8a1430
bo

bubnunorexa LIOK
https://m.edsoo.ru/8al42a
c0

but6mmorekxa [IOK
https://m.edsoo.ru/8al42a
c0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

12

Pemenue
TPEYrOJIbHUKOB

13

Pemenue
TPEYrOJIbHUKOB

14

[IpakTueckoe
HNPUMEHEHUE
TEOPEM CHHYCOB U
KOCHUHYCOB

15

[IpakTrueckoe
HNPUMEHEHUE
TEOPEM CHHYCOB U
KOCHUHYCOB

16

Kontponbnas
pabora 1o Teme
"Pemenue
TPEYroJIbHUKOB"

PemraTs
TPEYTOJIbHUKH.
PemraTs
MPaKTUYECKHE
3aJ1a4H,
CBOASIINCCS

K HaXO0KJIECHUIO
Pa3IUYHBIX
2JIEMEHTOB
TPEYroJIbHUKA

but6mmoreka [IOK
https://m.edsoo.ru/8al42a
c0

bubnunoreka LIOK
https://m.edsoo.ru/8al42a
c0

but6mmoreka [IOK
https://m.edsoo.ru/8al42c
3c

bubmuoreka [IOK
https://m.edsoo.ru/8a1439
2a

Paznean 2. [Ipeo6pa3zoBanue noaoous
10 yacoB. KP- 1, IIP — HeT.

. MeTpnqecRne COOTHOIICHUS B OKPY’KHOCTH.

17

Ilousarue o
npeoOpa3oBaHUM
mogoous

18

COOTBETCTBEHHbIE
SIIEMEHTHI
oI00HBIX (uUryp

19

COOTBETCTBEHHLIE
SIIEMEHTHI
noJ00HBIX (uryp

20

Teopema o
IIPOU3BEICHUN
OTPE3KOB XOpJ,
TeopeMa o
IIPON3BEAECHNU
OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipare
KacaTeJIbHON

21

Teopema o
MIPOU3BEACHUU
OTPE3KOB XOpJ,
TeopeMa o

OcBauBaTh MOHATHE
npeoOpa3oBaHus
noao0us.
Uccnenosars
OTHOIIICHHE
JIMHEWHBIX
3JIEMEHTOB UTYp
npu
npeoOpa3oBaHUU
noao0us.
Haxoauth
MIPUMEPHI TTOA00HUS
B OKpY’Karonien
JIEACTBUTEIILHOCTH.
BreiBoauts
METpUYECKHUE
COOTHOUIEHUS
MEXy OTpe3KaMu
XOP/I, CEKYIIHNX U
KacaTelbHBIX C
WCIIOJIH30BaHUEM

bubnunoreka LIOK
https://m.edsoo.ru/8al43a
b0

bu6anoreka LIOK
https://m.edsoo.ru/8a143d
e4

but6mmorekxa [IOK
https://m.edsoo.ru/8a1440
6e

bu6nunorexa LIOK
https://m.edsoo.ru/8a1441
a4



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1441a4

MIPOU3BEICHUN
OTPE3KOB CEKYIIHUX,
Teopema O KBaJpare
KacaTeJIbHOM

22

Teopema o
MIPOU3BEICHUN
OTPE3KOB XOp/I,
Teopema o
IIPOU3BEACHUU
OTPE3KOB CEKYIIUX,
TeopeMa 0 KBajpare
KacaTeJIbHOU

23

[IpumeHenne
TEOPEM B PEILICHUH
F€OMETPUYECKUX
3a1a4y

24

[IpumeHenne
TEOPEM B PEILICHUH
F€OMETPUYECKUX
3a1a4y

25

[Ipumenenne
TEOPEM B PELLICHUH
F€OMETPUYECKUX
3a1a4

26

KonTponbHas
pabora 1o Teme
"IIpeobpa3zoBanue
nosoous.
Merpuueckune
COOTHOLLIEHUS B
OKpY>KHOCTH"

BIIMCAHHBIX yIJIOB U
MOIOOHBIX
TPEYTrOJIbHUKOB.
PemraTs
Te€OMETPHUUYECKUE
3a7a4M U 33J1a41 U3
peanbHOI

JKM3HH C
HCIOJIb30BaHUEM
MOIOOHBIX
TPEYTrOJIbHUKOB

bubnunorexa LIOK
https://m.edsoo.ru/8al1442
da

bubnuoreka [{OK
https://m.edsoo.ru/8al143f
06

bubmuoreka [{OK
https://m.edsoo.ru/8al1443
fc

bubmuoreka [{OK
https://m.edsoo.ru/8al1445
78

bu6nmorexa LIOK
https://m.edsoo.ru/8al1447
a8

Paznen 3. Bekropsl, 12 yacos. KP — 1, IIP — ner.

27

Ornpenenenue
BEKTOPOB.
Du3nyecKui u
reOMETPUYECKUI
CMBICJT BEKTOPOB

28

Cnoxenue u
BBIYHUTAHUC
BEKTOPOB,

Ucnonp3oBath
BEKTOPHI KaK
HaIpaBJICHHBIC
OTPE3KH,
HCCJIE10BATh
rEOMETPUYECKUI
(nepemeliienue) u

bubnunorexa LIOK
https://m.edso0.ru/8a1449
60

bubnunorexa LIOK
https://m.edsoo.ru/8al44a
8c



https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144a8c

YMHOXCHUEC
BEKTOpa Ha 4Y1CJIO

29

Crnoxxenue u
BbBIUHUTAHUC
BEKTOPOB,
YMHOXKEHHUE
BEKTOPA Ha YHCIIO

30

Crnoxxenue u
BBIYUTAHHE
BEKTOPOB,
YMHOXKEHHUE
BEKTOpPA Ha YHCIIO

31

Paznoxxenue
BEKTOpa O IBYM
HEKOJUIMHEAPHBIM
BEKTOpam

32

Koopaunatsl
BEKTOpa

33

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €T0
MIPUMEHEHUE ISt
HaXOXKJECHUs JUITHH
U yTJI0OB

34

CkansipHoe
IIPOU3BENICHUE
BEKTOPOB, €r0
IIPUMEHEHHE IS
HaxXO0XJICHUS JJINH
U YIJIOB

35

Pemenne 3agau c
IIOMOIIBIO
BEKTOPOB

36

Pemenue 3amau ¢
IIOMOIIBIO
BEKTOPOB

37

IIpumeHeHue
BEKTOPOB 1A
peleHus 3a1ad
bu3uKu

buznveckuii (cua)
CMBICJIBI BEKTOPOB.
3HaTh ONpeIEeTCHUS
CYMMBbI U Pa3HOCTH
BEKTOPOB,
YMHOXKEHHS
BEKTOpa Ha YKCJIO,
HCCIICA0BATh
r€OMETPUYECKUH U
buznvecKuit
CMBICIIBI THX
onepanui.

Pemrats
r€OMETPUYECKUE
3aJ]a4U C
HCIOJIb30BaHUEM
BEKTOPOB.
PacknanpiBaTth
BEKTOp IO IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Hcmons30BaTh
CKaJIIpHOE
MIPOU3BEICHUE
BEKTOPOB,
BBIBOJUTH €0
OCHOBHEIC
CBOICTBA.
Boruncnsars cymmy,
Pa3HOCTD U
CKaJIIpHOE
MIPOU3BEICHNE
BEKTOPOB B
KOOpPJIMHATAX.
IIpumeHATH
CKaJIIpHOE
MIPOU3BEJICHUE JIsI
HaXOXKJIECHUS

but6mmoreka [IOK
https://m.edsoo.ru/8a144d
52

bubmuoreka [{OK
https://m.edsoo.ru/8al44f
be

bubnunoreka LIOK
https://m.edsoo.ru/8a1453
9c

bu6anoreka LIOK
https://m.edsoo.ru/8a1455
Oe

bu6anoreka LIOK
https://m.edsoo.ru/8al44c
3a

but6mmorekxa [IOK
https://m.edsoo.ru/8a1458
c4



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a1458c4

KonTponbHas

bubnunorexa LIOK

38 pabora 1o Teme https://m.edsoo.ru/8al145b
"BekTopsr" 08
Pasnen 4. lekapToBbI KOOPAUHATHI HA IJIOCKOCTH. 9 yacoB. KP — 1, IIP — ner.
JlexapToBbI
OcBauBarh NOHITHE
39 KOOPJMHATHI TOYCK N
IPSIMOYTOJIbHOM
HAa IIOCKOCTH
CUCTEMBI
but6mmoreka [IOK
. KOOpJMHAT,
40 YpaBHeHue psAMOit https://m.edsoo.ru/8al45c
JIEKapTOBBIX 48
- KOOpJMHAT TOUKH. —
41 YpaBHeHHE NPAMOK
BriBoguts
YpaBHeHue ypaBHEHHUE TPSIMOH Bubmorexa LIOK
42 https://m.edso0.ru/8a1463
OKPY’KHOCTH 1 OKPY>KHOCTH. Ea
Boiaenars =
Koopaunats! Touek HOJIHBIN KBAIDAT
HepeceucHHA AP bubmuoreka [IOK
43 JULA HAXOAJICHIA https://m.edso0.ru/8a1466
OKPWK?OCTH u LIEHTpa U pajauyca 20
1IpAMOH OKPYKHOCTH 110 €€
MeTton koopAUHAT YpaBHEHHUIO.
NP PEIICHUU Pemars 3amaun Ha
44 FE€OMETPUUYECKUX HAXO0XJICHHUE TOUYEK
3az1ad4, nepeceyeHust
MPaKTUYECKHUX MPSIMBIX |
3a71a4 OKPY’KHOCTEH C
MeTo/1 KOOpAMHAT MIOMOIUIbIO METOJA
IIPU PELIECHUN KOOpAHHAT.
45 reOMEeTPHUYECKUX Hcnonb3osath
3a/1au, CBOIICTBaA YIJIOBOTO
IIPAKTUYECKHUX Koo duireHTa
3a1a4 IIpsAMOH
IIPU pelIeHun
Meron koopauHat prp
3ajad, 1
IIPY PELICHUN
onpezeNneHus
TEOMETPUUECKUX
46 pacmoI0XKEeHUs
3ajad, B
IIPSIMOH.
MPAKTHYECKHUX
IIpumeHATH
3a1a4u
KOOPJAUHATHI TPU
KoHnTponbHas
5 pelieHnn
aboTa 1o Teme
P F€OMETPUUECKUX U bubnnorexa [JOK
47 " lekapTOBBI https://m.edsoo.ru/8al46e

KOOpHHHaTBIHa
mIockocTu"

HpaKTquCKHX
3ajad, s

Oe



https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146e0e

MTOCTPOCHUS
MaTeMaTHYECKHUX
MOJIEJIEN peaTbHbIX
3amad («MeTox
KOOpJUHATY).
Ilons30BaThCs M1t
MOCTPOCHUS U
HCCIIeIOBaHUM
nu(poBEIMU
pecypcamMu.
3HAKOMHTBLCS C
HUCTOPHUEH pa3BUTHS
reOMETpUHU

Paszgea S. IlpaBuiibHBIE MHOTOYTOJILHUKH. JJIMHA OKPYKHOCTH U IJIOIIAAbL Kpyra.

Borunciaenne miaomagei. 8 wacon. KP — ner, IIP — ner.

[IpaBunbHbBIE

48 MHOT'OYTOJIbHUKH,
BBIYHCIICHUE UX
3JIEMEHTOB

49 Yucno wn. AnunHa
OKPY>KHOCTH

50 Hucno n. [nuna
OKPY>KHOCTH

51 JnuHa nyru
OKPY>KHOCTH

59 Paanannas mepa
yria

53 Ilnomane kpyra,
CEKTOpa, CETMEHTA

54 [Tmomans kpyra,
CEKTOpa, CETMEHTA
[Tmomans kpyra,

55

CCKTOpa, CErMCHTAa

DopMyJIHpOBATH
omnpezaeieHue
MPaBWIbHBIX
MHOT'OYTOJIbHUKOB,
HaXOJNUTh X
3JICMCHTHI.
ITons30BaThCA
IMOHATHEM JJINHEI
OKPYXHOCTH,
BBEJIEHHBIM

C IOMOIIBIO
MPaBUJIbHBIX
MHOT'OYTOJIbHUKOB,
OIIPENENATh

YUCJIO T, JJIUHY
JIYTH ¥ paIHaHHYIO
Mepy yria.
[TIpoBOaUTH
nepexon ot
paauaHHON Mepbl
yria

K IpajlyCHON U
Hao000pOT.
Onpenenstob
IJI0MIaaAb Kpyra.
BreBomnTH

dbopmysl (B

bubmuoreka [{OK
https://m.edsoo.ru/8a146f
da

bubnunoreka LIOK
https://m.edsoo.ru/8a1472
c8

bu6anoreka LIOK
https://m.edsoo.ru/8al471
4c

bubnmorexa LIOK
https://m.edsoo.ru/8a1471
4c

bubnmorexa LIOK
https://m.edsoo.ru/8al474
26

but6mmorekxa [IOK
https://m.edsoo.ru/8a1477
50

bubnunorexa LIOK
https://m.edsoo.ru/8a1477
50
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rpajyCHON U
paguaHHON Mepe)
JUTSL UTHH YT,
Iomanaeu
CEKTOPOB U
CErMEHTOB.
Beruucnars
wiomanu ¢uryp,
BKJIFOUAIOLIUX
AIIEMEHTHI
OKPYXHOCTHU
(kpyra).
Haxonuts
TJIOIIAIU B 3a/1a4ax
peanbHOU KU3HU

Pa3ngen 6. /IBu:xeHus1 mioc

KocTH. 6 yacoB. KP — 1, IIP — Her.

56

Ilousarue o
IBIDKECHUU
IJIOCKOCTH

57

[TapannensHbINA
IIEPEHOC, TOBOPOT

58

[TapayienpHbIi
IIEPEHOC, IOBOPOT

59

[TapannenbHbIN
NEPEHOC, TOBOPOT

60

[TapayienpHbIi
IIEPEHOC, IOBOPOT

61

IIpumeHeHue
JBUKEHUU TIPU
pEeLIeHNH 3a1a4

62

KoHTtponbHas
pabora mo Temam
"[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
OKpy’>KHOCTb.
JIBukeHUs
IJIOCKOCTH"

Pazouparp
MIPUMEPBIL,
WJUTFOCTPUPYIOLIUE
MOHATHUSA
JIBUOKEHUS.
DopMyJIMpPOBATH
OnpeeaeHus
MapaJuIEIbHOTO
IepeHoca,
IIOBOPOTAa U OCEBOU
CUMMETpPHHU.
BreiBoauTh ux
CBOICTBA,
HaxOJIUTh
HEIOABUKHBIC
TOYKHU.

Haxonute neHTpsl
U OCH CUMMETPUI
MPOCTEUIINX
buryp.
IIpumeHATH
napasieabHbINA
MIEPEHOC U
CUMMETPHUIO NIpU
peleHnn
F€OMETPUYECKUX

bubnunoreka LIOK
https://m.edsoo.ru/8al47c
82

bubnunoreka LIOK
https://m.edsoo.ru/8al47f
16

bu6anoreka LIOK
https://m.edsoo.ru/8al47f
16

bu6anoreka LIOK
https://m.edsoo.ru/8a1480
e2



https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
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3amay (pa3ouparp
MIPUMEPHI).
Hcnonb3oBare st
MOCTPOCHHS U
UCCIIEA0BAHUI

U pPOBBIE PECYPCHI

Pasgen 7. [loBTOpeHue, 00001IeHNEe, cucTeMaTH3anuA 3Hanuid. 4 yaca. KP — 1, I1P - ner

63

[ToBTOpEHME,
0000111eHNE,
CUCTEMATHU3aLMs
3HaHuM. l3mepenune
FE€OMETPUUYECKUX
BEJIMYHUH.
TpeyroapHUKH.
OxpyXHOCTb 1
KpYT.
I'eomerpuueckue
MOCTPOEHUA. Y TJIbI
B OKPYXHOCTHU

64

[ToBTOpEHHE,
00001IeHNE,
cUCTEeMaTH3aIus
3HAHUM.
[TapannensHble 1
MePIEHINKYJISIPHBIE
psiMbIe

65

Hrorosas
KOHTPOJIbHAS
paborta

66

IToBTOpEHME,
o0o01Ienue,
CHUCTEMaTH3aIUs
3HAHUU.
OKpyXHOCTb U
KpYT.
I'eomerpuueckue
MOCTPOEHUSA. Y TJIbI
B OKPY>KHOCTH

67

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3allHs
3HAHUIM.

OnepupoBathb
HOHSTUSIMU:
¢urypa, Touka,
npsimasi, yroii,
MHOT'OYT'OJIbHUK,
paBHOOEIPEHHBIN U
PaBHOCTOPOHHMIH
TPEYroJIbHUKHY,
MPSIMOYTOJIbHBIN
TPEYrOJIbHUK,
MeaMaHa,
OuccekTpuca u
BBICOTA
TPEyroJIbHUKA,
[apajuIeIOrPaMM,
poMo,
IIPSIMOYTOJIBHUK,
KBaJpaT, Tparnewnus,
OKPYXHOCTBb,
KacaTesbHas;
PaBEHCTBO U
noaobue duryp,
TPEYrOJIbHUKOB;
NapajuIeIbHOCTD U
NEPIEHIUKYIIAPHOC
Th

MPSIMBIX, YTOJI
MEXy MPSIMbIMH,
CUMMETpUS
OTHOCHUTEIIbHO
TOYKU U IIPSIMOI;
JUIMHA, PACCTOSIHUE,
BEJIMYMHA YTIJIa,
II01IA/b,
epUMeTp.

bubmnoreka IIOK
https://m.edsoo.ru/8a1485
24

bu6nuorexa [IOK
https://m.edso0.ru/8a1486
50

bu6nuorexa [IOK
https://m.edso0.ru/8a1489
20



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
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https://m.edsoo.ru/8a148650
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Brmicanneie u
OITMCaHHbIE
OKPY>KHOCTH
MHOTOYTOJIbHUKOB

[ToBTOpEHHE,
0000111eHHE,
CHCTEMAaTH3aIUsI
68 3HAHH.
Bnucannsie n
OIMMCaHHbBIC
OKPYKHOCTH

MHOT'OYT'OJIbHUKOB

Hcnons3oBarh
bopmyIb:
nepuMeTpa u
IUIOIIA N
MHOT'OYTOJIbHUKOB,
JUTUHBI OKPY>KHOCTH
Y TUIOLLAU KPYTa,
00BbéMa
MPSAMOYTOJIbHOTO
napasuiesienuIena.
OnepupoBathb
MOHSATHUSIMH:
MPSIMOYTOJIbHAS
cHcTeMa
KOOPJIMHAT, BEKTOP;
HCIIOIL30BaTh 3TH
MIOHATHS 1S
MpEeCTaBICHUS
JIAaHHBIX U PEIICHUS
3a7a4, B TOM YHUCJIe
U3 IpyTUuX y4eOHBIX
MPEAMETOB.
Pemars 3agaun Ha
MMOBTOPEHUE
OCHOBHBIX
MMOHATHUH,
WJUTFOCTPALIMEO
CBSI3EM MEXIY
pa3IUYHBIMHU
4acTsIMU Kypca.
Br16upats MeTog
JUTSL peTIeHUs
3a7a49M.

Pemarte 3amaun u3
MMOBCETHEBHOM
JKH3HH.

HUTOT'O 68 u, KP-6, ITP-0




MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIIACC
Kon . "
pOBepsIeMOro IIpoBepsiemble peMeTHBbIE pPe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa3oBaTe/bHOMH
pesyabTaTa NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
6 I'eomerpus
Pacrio3naBaTh u3ydeHHbIE Te€OMETpHUYECKHE (UTYpBI, ONpPENeNsaTh HUX B3aUMHOE
6.1 pacroyio’)keHue, M300pakaTh T'€OMETPHUYECKUE (UTYpHI, BBINOJHATH YEPTEKH IO
' yCIOBHIO 3aaud. V3MepsTh JTUHEHHbIE U YIJIOBble BEIWYMHBL. Pemares 3agaun Ha
BBIUHCIICHHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB
Jlenate rpyOyl0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIUYUH MPEIMETOB B PEabHOM
6.2 KHU3HU, Pa3MEPOB IPUPOJHBIX 00BEKTOB. Paznmuuare pazmepbl 3TUX OOBEKTOB IO
MOPSIAKY BEJIMYUHBI
6.3 CTpouTh 4epTEk U K FTEOMETPUUECKHUM 3a]a4am
6.4 [Tosnb30BaTbcs MpU3HAKAMKM PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BAaTh MPU3HAKU U
' CBOICTBa paBHOOGAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3344
6.5 [IpoBOAUTH JTOTMYECKUE PACCYKACHUS C UCIIOJIB30BAaHUEM T€OMETPUUECKUX TEOPEM
[Tonb30BaTbcs NpU3HAKAMH PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
6.6 MeaHbl, IPOBEAEHHON K TMIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJbHUKA, B PEIICHUN
F€OMETPUUYECKHX 3a/1a4
OmnpenensTe NapaaieIbHOCTh MPSMBIX C TIOMOIIBIO YTTIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
6.7 cekymas. Onpenensts napauielbHOCTh NPSIMBIX C TIOMOIIBIO0 PABEHCTBA PACCTOSIHUM
OT TOYEK OJHOU IPSAMOM 10 TOUEK IAPYroi MpsMou
6.8 Pemars 3a1auun Ha KiIeT4aToi Oymare
[IpoBOANTH BBIYUCIECHHUS U HAXOJUTh YHCIOBBIE U OyKBEHHBbIC 3HAUEHUS YIJIOB B
6.9 reOMETPUUYECKUX 3aJadyax C HCIOJb30BAaHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
' MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, 00pa30BaHHBIX MPHU MEPECEUYCHUH ABYX Mapai-
JIENbHBIX MPSMBIX ceKylleil. PemaTh npakTuyeckre 3ajauy Ha HaX0KJIeHUE YIJIOB
6.10 Brnaners noHATHEM T€OMETPHUECKOTO MECTa TOUEK. Y METh ONPeNeNIATh OUCCEKTPHUCY
' yIia U CepeIMHHBIN MepHeHAUKYISIP K OTPE3KY Kak T€OMETPUUECKHUE MECTa TOUEK
dopMyIHpoBaTh OMNPEIENIEHUs OKPYKHOCTH M Kpyra, XOpIAbl M JAUaMeTpa
6.11 OKPY>KHOCTH, MOJIb30BaThCS UX CBOWCTBAMH. YMETh MPUMEHSATH 3TU CBOWCTBA MpPHU
pelIeHny 3a1ad




nposg)(;lI:eMoro IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
pesyabTaTa NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
BrageTs nonsitueM onucaHHON OKOJIO TPEYTroJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
6.12 e uentp. Ilonp3oBaThcs akTamMu O TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA
' MEPECEKAOTC B OJHOM TOUKE, U O TOM, YTO CEPEAMHHBIC NEPIECHAUKYJISPHI
K CTOpPOHAaM TPEYroJbHUKA MEPECEKAIOTCS B OAHON TOUKE
6.13 Bragers mnonsTHEM KacaTeNbHOM K OKPYKHOCTH, IOJB30BAaThCsl TEOPEMOU O
' MEPIEeHIUKYIIPHOCTH KacaTelbHON U pajuyca, MPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [Tonb30BaThbcs MPOCTEUIIMMH T€OMETPUUYECKMMH HEPaBEHCTBAMHU, MOHHUMATh HX
' MIPAKTUYECKUN CMBICI
- [IpoBOANTH OCHOBHBIE TE€OMETPUYECKHME IOCTPOCHHSI C MOMOIIBI0 LUPKYIS U
- JINHENKH
8 KUIIACC
Kon . .
HpoBepsIeMOro IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOI
pesybTaTa NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl
6 I'eomerpus
6.1 Pacnio3naBath OCHOBHBIE BBl YETHIPEXYTOJIHLHUKOB, UX 3JIEMEHTHI, MTOJIH30BATHCS MX
' CBOMCTBAMM MPU PEIICHUH T€OMETPUUECKUX 3a]1a4
6.9 [TpuMeHsTh CBOWCTBAa TOYKM IEpeceueHus MEAHaH TPEyrojbHUKa (IIEHTpa Macc) B
' pelieHuu 3aaa4d
Brnanetes moHsTHEM cpeqHEH JMHUU TPEYrojJbHHUKA W Tpamnelud, NPUMEHSITh HUX
6.3 CBOICTBA MpHU pPEUICHUU reomeTpuyeckux 3anad. [lonp3oBarbes Teopemon daneca u
' TEOPEMO O MPONOPUUOHANBHBIX OTpE3Kax, MPUMEHATb UX [UJI pELICHUd
MPaKTUYECKUX 3a/1a4
6.4 [TpuMeHsTh pU3HAKU TTOI00US TPEYTOIHHUKOB B PEUICHHH T€OMETPHUECKHX 3aa4
[Tonp3oBatbes Teopemoii [Tudaropa mis pemeHrus reOMETPUYECKUX U TIPAKTHIECKUX
6.5 3a1a4. CTpOUTh MaTEMAaTUYECKYIO MOJIEIb B MPAKTHUYECKUX 337a4axX, CAaMOCTOSTEIbHO
JienaTh 4epTEX U HAXOAUTh COOTBETCTBYIOIINE JTHHBI
6. Brnanets mOHATHSAMU CHHYCA, KOCHHYCAa W TaHTEHCAa OCTPOTO YIJIa MPSIMOYTOJIBHOTO
' TpeyroyibHUKA. [101630BaThCS ATUMHU MOHATUSAMHU ISl PEIIEHUS MPAKTUUECKHUX 3a/1a4




HpOBEI:;(;II::MOFO IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIl
pesyabTaTa NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
Bbraucnare  (pa3iu4HbBIME - CIOCO0aMM) IUIOUIANb TPEYTOJIbHUKA M IUIOMIAAN
6.7 MHOTOYTOJIBHBIX (pHUTyp (MONB3YSACH, TJIe HEOOXOAUMO, KATBKYJIATOPOM). [IpuMeHsTh
MOJTyYCHHBIE YMEHUS B MPAKTHUECKUX 3a]auax
Bnasers mOHATHSMH BIHMCAaHHOTO M LEHTPAJIBHOTO yria, UCIOJb30BATh TEOPEMBI O
6.8 BITMCAHHBIX yIJIaX, YIIIax MEXAY XOpJAaMH (CEKYLIIMMH) U YIIie MEXAY KacaTeIbHON 1
XOpAOH IIPU PELICHUU TeOMETPUUYECKUX 3a/1a4
6.9 Bnagerp moOHSATHEM ONMCAHHOTO  YETHIPEXYrOJbHUKA, MPHUMEHSTH CBOICTBa
' OINKCAHHOTO YeTHIPEXYrOJIbHHUKA MIPH PELICHUH 33124
[TpuMeHsTh MOTy4YeHHbIE 3HAHUS HA PAKTUKE — CTPOUTH MaTeMaTHUYECKHE MOJIEIHU [T
6.10 3a[a4 peaIbHOM )KU3HH U TPOBOJIUTH COOTBETCTBYIOIINE BHIYHCICHUS C IPUMEHEHUEM
' nmonoous
U TPUTOHOMETPHH (IIOJIB3YACH, TI€ HEOOXO0AUMO, KaTbKYISITOPOM)
9 KJIACC
Kon . .
HpoBepsieMOro IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/iLHOM
pesyibTaTa NporpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
6 I'eomeTpust
3HaTh TPUTOHOMETpUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOAMTh C UX IOMOIIBIO
61 pa3IUYHbIE 3JIEMEHTHI NMPSMOYTOJbHOIO TPEYroJdbHHUKA («pElIeHne MPSIMOYTOIbHBIX
' TPEYroJbHUKOBY»). HaxomuTs (C MOMOIIBIO KalbKyJasTOpa) AJUHBI M YIJIBI JJIs
HETa0JIMYHBIX 3HAYCHU I
[Tonp3oBaTbes  opMynaMu TPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
6.2 TOKIECTBOM JUII HAXOXKICHUS COOTHOIICHHH MEXIY TPUTOHOMETPUYECCKHUMU
BEIIMYMHAMU
Vcnonb30BaTe TEOpEeMbl CHHYCOB M KOCHHYCOB JUIi HAaXOXACHUS Ppa3IMYHBIX
6.3 3JIEMEHTOB TPEYTOJIbHUKA («PELIeHNEe TPEYTOJIbHUKOBY), IPUMEHATh UX P PEIICHUH
reOMETPHUECKUX 3324
Bnaners mnonATHMSMH 1peoOpa3oBaHUS 1MOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 no100HBIX (uryp. [onp30BaThCs cBOMICTBaMU TOJO0MS MPOU3BOJIBHBIX (DUTYD, YMETh
BBIUUCIIATh JUTMHBI M HAXOAWTh YIIBI y MOMOOHBIX ¢uryp. [IpuMeHsATs CBOWCTBa




nposg)(;lI:eMoro IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOEHHsI OCHOBHOI 00pa3oBaTeIbHOI
pesyabTaTa NPorpamMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusl
1noJ00Ms B MPAKTUYECKHUX 3a/adax. YMeTh MPUBOAUTH MIPUMEPHI MOJA00HBIX GHUTYp B
OKpY’KaIOIIeM MHpE
65 [Tonp30BaTbCs TEOpEMaMHU O IPOU3BECHUN OTPE3KOB XOP/, O TPOU3BEICHUN OTPE3KOB
' CEeKYIIHX, O KBaJpaTe KacaTeIbHOU
[Tonp30BaThcs BEKTOpaMHM, IMOHMMATh MX T€OMETPHYECKHH M (U3HMYECKHH CMBICIH,
6.6 NPUMEHSATh WX B PEIICHHM TE€OMETpHUYECKHX M (usnueckux 3amad. [IpuMeHSTH
CKaJIIPHOE TPOU3BEICHIE BEKTOPOB [T HAXOXKICHHS JUIMH U YTJIOB
67 [Tonp30BaTbcss METOJOM KOOPAMHAT Ha IUIOCKOCTH, NPHMEHSTH €r0 B PEIICHUU
' TEOMETPHUECKUX U MPAKTHIECKUX 33129
Brnanets MOHATHAMHU NPABHIBHOTO MHOTOYTOJBHHUKA, JIMHBI OKPYXHOCTH, JJTMHBI
6.8 IYTU OKPYXXHOCTU U PaIMaHHON MEpHI yrila, YMETh BBIYUCIATH IUIOMIAAb Kpyra H ero
yactell. [I[puMeHsTh MOoTy4eHHbIE YMEHHUS B MPAKTUYECKUX 3a/1a4ax
69 HaxoauTe ocu WM HEHTPBl CUMMETPUN (QUTYP, IPUMEHSTH JIBUKEHUS TUIOCKOCTH B
' NPOCTEHIINX CIydasx
[TpuMeHsATh MOTyYeHHBIC 3HAaHHUS HA TIPAKTHKE — CTPOUTH MaTeMaTHYECKHE MOZCIH JUIs
3aJa4u peaslbHOM )KU3HU M IPOBOIUTH COOTBETCTBYIOIINE BEIYMCIICHUS C IPUMEHEHNEM
6.10
1o100ust
U TPUTOHOMETPUYECKUX (DYHKIMH (T0IB3YSACH, I71€ HEOOXO0AUMO, KaIbKYISTOPOM)

ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
6 I'eomerpust
HauanbHele nonatus reometpun. Todka, mpsmasi, OTpE30K, Jyd. YTod. Buasl yrios.
6.1 Beprukanbabele u cMmexHble yriabl. buccexkrpuca yrna. JIomaHas, MHOTOYrOJIbHHK.
[TapamienbHOCTh ¥ NEPIEHAUKYIISIPHOCTD IIPSIMBIX
6.2 Cummerpuunble ¢urypsl. OCHOBHBIE CBOWMCTBa OCeBOM cuMMeTpuu. Ilpumepsr
' CUMMETPHUH B OKPYKAIOIIEM MUPE




Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
6.3 OcCHOBHBIE TOCTPOEHMSI C NMOMOUIbIO LIUPKYJIA U JUHEWKH. TpeyronpHuk. BreicoTa,
' Me/MaHa, OMcceKTpHca, X CBOMCTBA
6.4 PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUHN TpeyrojbHUKU. HepaBeHCTBO TpeyronbHUKa
65 CBoiicTBa M TpH3HAKK PAaBHOOEAPEHHOTO TpeyroibHUKA. [IpH3HAaKM paBeHCTBA
' TPEYrOJIbHUKOB
6.6 CpolicTBa M TpU3HAKU MapajuledbHbIX MNOpsAMbIX. CyMMa YIJIOB TpEyrojbHUKA.
' BHemnue yriel TpeyrojabHuKa
[IpssmoyronbHbIi TpeyroabHUK. CBOWCTBO MEAMAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
6.7 IIPOBEEHHON K runoreHyse. IIpu3Haku paBeHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IpsimoyronbHbIN TpeyroyibHUK ¢ yrioM B 30°
HepaBeHcTBa B reOMeTpHH: HEPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O MJIMHE
6.8 JIOMaHOH, TeopeMa o OosblieM yriae u  OoJblIeld CTOPOHE TPEYroJbHUKA.
IlepnenuKynsp ¥ HaKIOHHAs
6.9 I'eomeTprueckoe mecto Touek. buccekrpuca yriia U cepeIMHHBIN NEPIEHIUKYISIP K
' OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK
6.10 OKpyKHOCTb U Kpyr, XOpAa M IuaMeTp, UX CBOicTBa. B3aumHOe pacnonoxeHue
' OKPYKHOCTH U npsiMoii. KacaresbHast v cexyiasi K OKpyKHOCTH
6.11 OKpyKHOCTb, BIIMCAHHAA B yroJl. BriricaHHas ¥ ONMCcaHHas OKPYKHOCTH TPEYTOJIbHUKA
8 KVIACC
Kog IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
6 I'eomerpus
6.1 Yersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroibHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA
6.3 Tpaneuus, paBHOOOKas Tpamenusi, €€ CBOWCTBa M HpuU3HaKU. [IpsMoyrosbHas
' Tpaneunus
6.4 Meron yasoenus menuansl. LlentpansHas cumMerpus. Teopema @aneca u TeopeMa o
' MIPONOPIMOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TPEYroibHUKA U Tpanenuu. LlenTp Macc TpeyrosibHuKa
6.6 [lonobue  TpeyroabHUKOB, Kodpdunuent mnomodbus. IlpuzHaku  nmomoOus
' TpeyroiabHUKOB. [IpruMeHeHne noJo0us MpH pelieHNH IPAKTUYECKUX 3a/1a4
6.7 dopmyIibl 115 TUIOMIAAN TPEYToJIbHHUKA, apajiesiorpaMMa, poMOa 1 Tpaneuu




Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
6.8 CpoiicTBa momaael reomerpudeckux Quryp. OTHOIIEHUE TUIOMIAEH MOJTOOHBIX
| duryp
6.9 Brruncnenue miomaaei TpeyroabHUKOB 1 MHOTOYTOJIbHUKOB Ha KJI€T4aTol Oymare
6.10 Teopema [ugaropa. [Ipumenenue teopems! [Tudaropa npu pemieHnn NpaKTHIECKUX
' 3a1a4
CuHyc, KOCHHYC, TaHI'€HC OCTPOTO yrja MpsSMOYroJbHOIO TpeyrojibHUKa. OCHOBHOE
6.11 TPUTOHOMETPUYECKOE TOKIAECTBO. TpuronHoMerpudeckre GyHkmuu yrios B 30°, 45° u
60°
6.12 Brincansble U EHTpaJIbHBIE YIJIbIL, YTOJI MEX]y KacaTeIbHOW U XOPIOH. YTIIbI MEXIY
' XOpAAaMHU U CEKYLIUMU
6.13 BrnincanHble U OMMCAHHBIE YETHIPEX YT OIbHUKU
-~ B3auMHoe pacnonoxxeHue AByX OKpyxkHocTed. Kacanume okpyxkHocTeil. OOumue
' KacaTelbHbIE K BYM OKPYXHOCTSAM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
6 ['eomerpus
61 Cunyc, kocunyc, Taurerc yriioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
' dopmyIibl TPUBEICHUS
6.9 Pemenne TpeyronpHukoB. TeopemMa KOCHMHYCOB U TeopeMa CHHYCOB. Pemienue
' MPAKTUYECKHX 3aJau C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeoOpa3zoBanue nonodus. Ilogobue cOOTBETCTBEHHBIX AIEMEHTOB
6.4 Teopema 0 Mpou3BEACHUHN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIMX,
' TeopeMa O KBaJlpaTe KacaTeJIbHOU
Bekrop, amuHa (MOAyNb) BEKTOpAa, COHANPABICHHBIE BEKTOPHI, HPOTUBONOIOKHO
6.5 HaIpPaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALlUU HAJ
BeKTOpaMHu. Pa3nojkeHne BeKTopa Mo JByM HEKOJUIMHEAPHBIM BEKTOPaM
65 Koopaunats! BekTopa. CkaisipHOE IPOU3BEACHHE BEKTOPOB, IPUMEHEHHUE /111 HAX0XKICHUS
' JUIAH U YTJIOB
6.7 JlexapToBbI KOOPAMHATHI HA IUIOCKOCTH. Y paBHEHUS MPSAMO U OKPY>KHOCTH B KOOpJIMHATAX,
' nepecedeHre OKpYKHOCTEN U psMbIX. MeTo KOOpAUHAT U €T0 IPUMEHEHHE
6.8 [TpaBuIbHBIE MHOTOYTOJIEHUKA




Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUS

Jnuna oxpyxHoctu. I'pamycHas M paaumaHHas Mepa yria, BBIYMCICHUE [UIMH JyT

6.9 _
OKPY>KHOCTEH
6.10 [Tnomanes Kpyra, ceKkTopa, CerMeHTa
6.11 JIBM>KEHUS TUIOCKOCTH ¥ BHYTPEHHUE CUMMETpUU (UTyp (3J1eMeHTapHbIe IPEICTABICHHUS).

[TapannensHbiit nepenoc. [loBopoT




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHMSI OCHOBHOI OBPA3OBATEJIbHOI
IMPOI'PAMMbI OCHOBHOT'O OBIIET'O ObPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHUSI OCHOBHOM

o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHNs HA OCHOBeE
ProcC

YMeHue omnepupoBaTh MNOHATHUAMU: MHOYKECTBO, IOJMHOYKECTBO, OIEpalvM Haj
MHO>KECTBaMU; YMEHHE ONEPUPOBATH MOHATHAMHU: Tpad), CBA3HBIN rpad, 1epeBo, LIUKIL,
OpPUMEHATh WX TpU pEIIeHUH 3aj]ad; yMEHHE UCIOJIb30BaTh rpaduyeckoe
MPEJICTABICHUE MHOXXECTB JUIsl ONMUCAHUS peajbHBbIX MPOIECCOB W SIBIICHUH, NpU

pELICHUHN 33J1a4 U3 IPYTUX YIeOHBIX IPEIMETOB

VYMeHue OICpUpOBaATH IIOHATHUAMM: OIIpCACIICHUC, aKCHOMa, TCOpPEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pPaAClIO3HABATb HWCTUHHBLIC W JIOXKHBIC BbICKA3bIBAHUA,
MNPpUBOJAUTL HIPUMEPBI H KOHTPIPUMCPBI, CTPOUTH BbICKA3bIBAHHA W OTPHLAHHA

BBICKA3bIBaHUN

YMmenue OIICPHUPOBATH NOHATUAMU: HATYPAJIbHOC YHUCJIO, TPOCTOC N COCTABHOC YHUCIIO,
ACIIMMOCTD HATYPAJIbHBIX YHUCCII, IPU3HAKU ACIMMOCTH, HCJI0C YUCII0, MOAYJIb YHUCIIA,
OOBIKHOBEHHAS IIpO6I) n accaTudyHasn [[p06b, CTaHHapTHLIﬁ BU/J 4KCJia, paliluOHAaJIbHOC
4YUCJIO, HPPAOUOHAIIBHOC YHUCIIO, apI/I(bMeTI/I‘ICCKI/Iﬁ KBaI[paTHbIﬁ KOpCHb, YMCHUC
BBITIOJIHATH [lef/'ICTBI/I?I C yncjiaMu, CpaBHMUBATh U YHIOPAAOUMUBATh YK CJia, IPCACTABIATH
quciia Ha KOOpI[PIHS.THOﬁ HpHMOﬁ, OKpYIJIATh 4YHCJIA, YMCHHC [CJIAaTb NPUKUIAKY U

OLICHKY pe3yJIbTaTa BBIYMCICHHI

YMeHue onepupoBaTh MOHATUSMU: CTETICHD C IENBIM MTOKa3aTeiaeM, apupMeTHUeCKUn
KBaJIpaTHBIH KOPEHb, MHOTOUJICH, alreOpandeckas Jpo0b, TOXKIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJbHOUM CTemeHH OOJbIIe €IWHUIIbI, YMEHHUE BBINONHATH PACYETHI MO
dbopmynam, mpeoOpa3oBaHUS LENbIX, JAPOOHO-PAIMOHAIBHBIX BBIPAKEHUU U
BBIPQXEHHUI C KOPHSMU, pa3lio’KeHHE MHOTOYJIEHa Ha MHOXXHTEIH, B TOM YHCIE C

UCIIOJIb30BaHUEM (OpPMYJT Pa3HOCTH KBAJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHHe olepupoBaTh IOHATHUSAMHU: YHCIOBOE PAaBEHCTBO, YPAaBHEHUE C OJHOU
IIEPEMEHHOM, YACIIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM; YMEHHUE pEIIaTh
JUHEWHBIE M KBaJpaTHbIE ypaBHEHMs, APOOHO-pPALMOHATBHBIE YPaBHEHHS C OJIHOU
MIEPEMEHHOM, CUCTEMBI JIBYX JIMHEWHBIX YpaBHEHUH, JIMHEWHBICE HEPABEHCTBA U X
CHCTEMBI, KBaJIpaTHbIE U APOOHO-paLlMOHATIbHbIE HEPABEHCTBA C O/IHOM MEepeMEHHOMH,
B TOM YHMCJE IPH PELICHWH 3a7a4 U3 JPYTUX IMPEAMETOB M NPAKTUYECKHX 3a1ad;
YMEHUE HCIOJIb30BaTh KOOPAMHATHYIO NPSIMYI0 M KOOPAMHATHYIO IUIOCKOCTbH IS

M300pakeHHs! pelieHnid ypaBHEHUH, HEPABEHCTB U CUCTEM




Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJibTATaM OCBOECHUSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs HA OCHOBE
dIrocC

YMeHue onepupoBarh HOHATHAMH: (QyHKIMS, rpaduk QyHKIUH, HyTH (QyHKIHH,
NPOMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEXYTKH BO3pacTaHus1, yObIBaHHS, HAaHOOJIbILCE
U HauMeHbIee 3HaueHHs (YHKIMH;, YMEHHE OIEpUPOBATH IMOHATHAMHU: MpsMast
HPONOPIMOHATIBHOCT, JHHEHHAs (YHKIUSA, KBagpaTH4yHas (QyHKIUSA, oOpaTHas
MPOMOPIHUOHAILHOCTD, TTapadoia, THIepooaa; YMEHUE CTPOUTh rpaduku (QyHKIIHA,
UCTIONIb30BaTh I'paMKH JUIS ONPEAETICHUSI CBOWCTB MPOLIECCOB U 3aBUCUMOCTEH, JUIs
pemieHus 3ajad M3 JPYTuX YYeOHBIX MPEIMETOB M peabHOW JKU3HU; YMEHHE

BbIPpAXXaTb (bOpMynaMI/I 3aBUCUMOCTHU MEXAY BEIIMYNHAMU

YMeHune omnepupoBaTh MOHATHSAMHU: IOCIEAOBATEIILHOCTh, apu(MmeTHdeckas u
reoMeTpHuyecKas MIPOrPECCUu; yMEHHE UCIIOJIb30BATh CBOIiCTBa
MOCIIEI0BATEIHPHOCTEH, (DOPMYIIBI CYMMBI M OOIIETO WICHA IIPH PEIICHUH 33/1a4, B TOM

YUCJIC 3aaY U3 APYyrux y‘le6HHX npeaAMETOB U peanLHoﬁ KHU3HHU

YMeHue pemath 3a7aud pa3HbIX TUIOB (B TOM YMCJIE HA MPOLIEHTHI, 10JIM U YacTH,
JBIDKEHUE, padoTy, LIeHY TOBApOB U CTOMMOCTh IOKYIIOK U YCIIYT, HAaJOI'H, 33J]a4u U3
o0nacTu ymnpaBieHUs JMYHBIMM U CEMEHHBIMU (PUHAHCAMU); YMEHUE COCTaBIATh
BBIPAKCHMS, YPABHCHUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHIO 3a1a4U, UCCIIE0BATh

MMOJIYYCHHOC PCIICHHUEC U OLICHUBATH HpaBIlOHOZIO6HOCTI> MMOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: UTYpa, TOUKA, OTPE30K, MpsAMasi, Jy4, JOMaHas,
yrojl, MHOTOYTOJIbHUK, TPEYrOJIbHUK, PpPaBHOOEAPEHHbII U  PaBHOCTOPOHHUIA
TPEYroJIbHUKHU, IPIMOYTOJbHBIM TPEYroJIbHHUK, Me/IaHa, OucceKTprca U BbICOTa Tpe-
YTOJIbHUKA, YEThIPEXYTOJbHUK, MapajuielorpaMM, pomO, MpsSMOYTOJIbHUK, KBajapart,
Tpaneuus; OKpYKHOCTb, KpYyT, KacaTellbHas; 3HAaKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; ymeHue pemarh 3ajaud, B TOM 4YHCJIE€ M3 ITOBCEIHEBHOW XH3HH, Ha
HAXO0X/I€HNE T'€OMETPUYECKUX BEIMYUH C MPUMEHEHUEM U3YYEHHBIX CBOMCTB (puUryp

U QaxkToB

10

YMeHue onepupoBaTh NOHSTUSIMH: PABEHCTBO (UIYp, PaBEHCTBO TPEYrOJbHUKOB;
NapaJUIeJIbHOCTh W NEPHEHAUKYJISAPHOCTh IMPSAMBIX, YrOol MEXAYy I[PSIMBIMY,
NEePIEeHIUKYIISAP, HAKIOHHAS, MPOEKIUs, MoJo0ue Guryp, noJoOHble TPEYroJbHUKH,
CUMMETpHUsI OTHOCHUTEIIBHO TOYKHM U IIPSIMOM; YMEHHME pPacIO3HaBaTb pPaBEHCTBO,
CUMMETPHIO U nonodue (uryp, napajjiebHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX B

OKpYXKaroIleM MUpe

11

YMeHne onepupoBaTh MOHATHIMU: JIJTHHA, PACCTOSIHUE, YToJI (BEJIMUYMHA YTJIa, CHHYC

" KOCUHYC yTI'Jia TPCYTOJ'ILHI/IKa), Iomajb; YMCHUC OLICHUBATL PasMEphbl NIPCIMETOB U




Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJibTATaM OCBOECHUSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs HA OCHOBE
dIrocC

O0BEKTOB B OKpYXAlOIleM MHUpE; YMEHHE IMPHUMEHATh (OpMYJIBl MepuMeTpa
U TUIOIIA M MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAJAM Kpyra, oObema
IPSIMOYTOJIBHOTO apajUIeNieNIUIeia; YMEHUE IPUMEHSTh IPU3HAKKM PaBEHCTBA
TPEYroJIbHUKOB, TEOPEMYy O CyMME YIJIOB TpeyroibHuKa, teopemy Iludaropa,

TPUTOHOMCTPHUYCCKUC COOTHOMICHUS JJId BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, HJ'IOH_[a[[ef/'I

12

Ymenune u3zobpaxarb IIIOCKUE (UTYphl U HX KOMOHWHAIMM, MPOCTPAHCTBEHHbBIE
(UTypBI OT pyKH, C TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB 110

TEKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMmenue ONICPpHUPOBATH INIOHATHAMU: ITPAMOYTOJIbHAA CUCTEMA KOOPAWHAT, KOOPJAWHATHI
TOYKH, BCKTOp, CyMMa BCKTOPOB, IIPOU3BCACHUC BCKTOpA Ha YHUCIIO, CKAJIAPHOC
MMPOU3BCACHUC BCKTOPOB; YMCHUC HUCIIOJIB30BATH BCKTOPLI U KOOPJAWHATHI IJId IMPEA-
CTaBJICHUS JAaHHBIX U PCHICHUSA 3aaY, B TOM YUCIIC U3 APYTUX y‘le6H]':>IX peaAMECTOB U

pEATbHOM KU3HU

14

YMeHue onepupoBaTh NOHITUSIMH: CTOJIOUKOBBIE M KPYTOBbIE AHArpaMMbl, TAOIUIIBL,
cpeaHee apuQMeTndeckoe, MenuaHa, HanOoJbllee ¥ HaMMEHbIIIee 3HAYCHHUS, pa3Max
YHCIOBOrO0 Ha0opa; yMEHHE W3BJIEKaTh, HMHTEPIPETUPOBATH U MPEOOPa3OBBIBATH
UHPOPMALIMIO, TPEACTABICHHYIO B Ta0nHMIaXx M Ha AMarpaMMmax, OTPaKaIoIIyIO
CBOICTBA U XapaKTEPUCTHKHU PEaTbHBIX MIPOIIECCOB U SIBICHUI; yMEHHE PACIIO3HABATh

HN3MCHYUBLIC BCIIMYNHBI B OKPYKAaOIIEM MUPEC

15

YMeHue onepupoBaTh MOHATHSAMH: CIy4YallHBIA ONBIT (CIy4alHBIA SKCIEPUMEHT),
3JIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIM MCXOM) CIy4alHOTO OIBITa, CiydaifHOe
coObITHE, BEPOSATHOCTb COOBITHS; YMEHHE HaXOIUTh BEPOSITHOCTU CIy4alHBIX
COOBITHI B OMBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMH; YMEHUE
pemaTh 3aa4yd METOAOM OPraHW30BaHHOIO Nepedopa U ¢ UCIOIb30BAHUEM IIPABUIIA
YMHOXXEHUS; YMEHHE OLIEHUBAaTh BEPOSTHOCTH pEabHBIX COOBITHM M SIBIEHUIA,
NOHMMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITMH B OKpY-
KAloIleM MHMpEe M B JKU3HU; 3HAKOMCTBO C IOHATHEM HE3aBHCHUMBIX COOBITHIA;

3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEII U €TO POJIbIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BBI6I/IpaTB MOAXOASIIUN H3y‘leHHLIﬁ MCTOA JJId pCIICHUA 3a/1a4, IPUBOJAUTDH
MMpUMEPBI MAaTEMATUYICCKUX SaKOHOMepHOCTefI B IpUPOAC U KU3HU, paCliO3HABATH
IMMPOSABJICHUC 3dKOHOB MAaTCMAaTHUKH B UCKYCCTBC, OIMMUCBIBATH OTACJIbHBIC BBIAAOIIUCCA

PE3YyIbTaThbl, IOJYUYCHHBIC B XOJAC Pa3BUTHA MATCMATHKW KaK HAYKH, NPUBOAWUTH




Kon IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJibTATaM OCBOECHUSI OCHOBHOI
MPOBEPAEMOro 00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs HA OCHOBE
TpedoBaHus dIrocC

IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN M UX ABTOPOB B OTEYECTBEHHOM M BCEMUPHOMU

HCTOpUH

IHEPEYEHbB 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D I1O

MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYKCICHUS

11 HarypanbHble u nensle uncia. Ilpu3Haku eIMMOoCTH HENbIX Yucel

1.2 OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, TPOLIEHThI, OECKOHEUHBIE IEPUOANYECKUE APOOU

1.3 PannonanbHblie yncna. Apudmernyeckue onepanuu ¢ palioHaIbHbIMU YHCIaMHU

14 JlelicTBuTenpHble yncia. ApupmMeTuyecKre onepaun ¢ 1eHCTBUTEIbHBIMUA YUCIAMU

15 [TpuOnm>kEHHbIE BBIYMCICHUS, IpaBWJIa OKPYIJICHUS, MPUKHUIKA M OLEHKa pe3yibTara
. BBIYMCIICHUI
2 AnrebpanyecKkue BeIpaKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

99 Crenenp c nenbiM nokaszareneM. CTeneHb € palMOHaJIbHBIM IOKa3areneM. CBOHCTBa
- CTETEHU

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poob

”s ApudmeTnueckuii KOpeHb HaTypalibHOM cTeneHu. JlelcTBUs ¢ apupMEeTHIECKUMU KOPHIMU
. HaTypaJbHOM CTETIEHU
3 YpaBHEHMS U HEPABEHCTBA

3.1 [{enble u 1poOHO-palOHaNbHbIE YpaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHM

3.2 [lenbie u 1poOHO-palioHAIbHBIE HepaBeHCTBAa. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB

3.3 Pemenune TekcTOBBIX 3a1a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIIE0BATEIbLHOCTEH

4.2 Apudmernueckas v reomerpuueckas nporpeccuu. opmyia CI0XKHBIX TPOIIEHTOB
5 OyHKIIH




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

OyHKIUsg, cnocoObl 3amanus GyHknuu. ['paduk dyakuun. OOIacTh ompeneieHus H

MHO>kecTBO 3HaueHu# ¢pyukuu. Hynn pynkuuu. [IpomexyTku 3HakonoctossHcTBa. [Ipome-

>+ KYTKA MOHOTOHHOCTH (pyHKIMH. MakcuMyMmbl U MUHUMYMBI (yHkuuu. HaunOomnbinee u
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA TIPOMEKYTKE

6 KoopauHaTs! Ha IpsAMOM U IJIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus

7.1 ['eomerpuyeckue Gpurypsl U UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOroyrojasHuKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepeHune reoMeTpuuecKiX BEIUUNH

7.6 BekTophl Ha TUIOCKOCTH
8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 ['padsr




