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IIporpamma no reomerpum cocrasjieHa Ha ocHoBe OOIT OO0
I'bOY COII c. ITuckaJbl.

.JII/I‘lHOCTHBIe, METanpeaMETHbIC U MPEIMETHBIC PE3YyJbTaThbl OCBOCHHUA COACPKAHUA

Kypca
[Iporpamma oOecnieyuBaeT [AOCTH)KEHUE CIEAYIOUIUX PpPE3yJIbTaTOB OCBOCHMS

00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOT'O 00IIIero o0pa3oBaHUS:

1)

2)

3)

4)

5)
6)
7)

8)

y

2)

3)

4)

5)

6)

7)

JUYHOCMHbLE:

GbopMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YUEHHUIO, TOTOBHOCTH U
CIOoCOOHOCTH 00yYalOUIMXCSl K CAMOPA3BUTHIO M CaM000pPa30BaHUIO HA OCHOBE
MOTHMBAIUM K O0Y4EHHIO U 110 3HAHUIO, BBIOOPY JajpHelmero o0pa3oBaHus Ha
0a3e OpUEHTHPOBKH B Mupe npodeccuii U mpodhecCuOHATBHBIX MPEANOYTSHHH,
OCO3HAaHHOMY ITOCTPOECHHIO MHIUBHUAYaJIbHONU 00pa30BaTEIbHON TPAEKTOPHUH C
y4€TOM YCTONUYMBBIX [1I03HABATEJIbHBIX UHTEPECOB;
dbopMupoBaHMe L[ETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIECTBEHHON MPAKTUKH;
dbopMupoBaHHE KOMMYHUKATUBHONW KOMIIETEHTHOCTU B OOIICHUU U
COTPYIHHUYECTBE CO CBEPCTHUKAMHM, CTAPIIMMHU ¥ MJIAJIINMU B 00pa30BaTEIbHOMH,
00I11ECTBEHHO I0JIE3HON, yueOHO-HUCCIIeI0BATENIbCKOM, TBOPUECKOH M JIPYyTrux
BHUJIaX JEATEIbHOCTH;
yMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIH B YCTHOW U NMCbMEHHOMN
peyu, NOHUMAaTh CMbICJ NOCTAaBJIECHHOM 3a/Ja4yu, BBICTPAaUBaTh apryMEHTAIUIO,
HPUBOAUTE MPUMEPHI U KOHTPIPUMEPHI;

KPUTUYHOCTbh MBIIUIEHUSI, YMEHHUE PacIO3HABaTh JOTUMYECKU HEKOPPEKTHBIE
BBICKA3bIBaHUs, OTJIUYATh TUIIOTE3Y OT (haKTa;

KpEaTUBHOCTh MBIIIJICHUS, UHUIIUATHBA, HAX0AYMBOCTh, aKTUBHOCTb IIPU PELICHUU
reoMeTPUYECKUX 3ajay;
yMEHHUE KOHTPOJUPOBATh MPOILECC U pe3ysibTaT yueOHON MaTe MaTU4YECKOM
JeATeNbHOCTH;

CIIOCOOHOCTH K AMOIIMOHAJIIbHOMY BOCHPUSITHIO MAaTEMAaTHUECKUX 00BEKTOB,
3a/a4, pelIeHUN, pacCyKJACHUM;

Memanpeomemuule:

YyMEHUE CaMOCTOSTENbHO IJIAHUPOBATh ajlbTE€PHATUBHBIE NYTH JOCTHXKEHUS
ueneil, oco3HaHHO BbIOMpaTh Haubosnee »H(PdeKTUuBHBIE CHOCOOBI pEIICHUS
y4eOHBIX U MMO3HABATENbHBIX 3a/1ay;

YMEHHE OCYIIECTBISATh KOHTPOJIb [0 Pe3yJIbTaTy U MO COCO0y NeHCTBUS HA

ypPOBHE NPOM3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOJIMMbIE KOPPEKTUBHI;

yMEHHE aJIeKBaTHO OLIEHUBATh MPAaBUIbHOCTD UJIM OMIMOOYHOCTH BBHIMOJIHEHUS
y4ueOHoi 3a1auu, €€ 00ObEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
pelieHus;

OCO3HAHHOE BJIaJICHUE JIOTUYECKUMU JEHCTBUAMHU ONPEIEIECHUS TOHATHI,

0000111€H1s, yCTAHOBJIEHUS aHAJIOTH, Ki1accu pUKalUu Ha OCHOBE

CaMOCTOSITEILHOTO BbIOOpa OCHOBAaHUHN M KPUTEPUEB, YCTAHOBICHUS
POJOBUIOBBIX CBS3EH;

YMEHHE yCTaHABIMBATh NPUUNHHO-CIEICTBEHHbIE CBS3H, CTPOUTH JIOTHUECKOE
paccyx/ieHue, yMo3akitoueHue (MHIYKTUBHOE,

JeTYKTUBHOE M M0 aHAJIOTUH) U BBIBOJIBI;
yMEHHUE C03/1aBaTh, IPUMEHSITh U NPe0Opa30BhIBATH 3HAKOBO-CUMBOJIMYECKHUE

CpelICcTBa, MOJEJIHM M CXEMBI JJIs pelIeHUs] Y4eOHbIX M MO3HABATEIbHBIX 33/1a4;
yMEHHE OpTaHHU30BBIBATH YUeOHOE COTPYIHHUYECTBO M COBMECTHYIO
JESITENBHOCTD C YUYUTEIEM U CBEPCTHUKAMU: ONPEAECIATh 1€JIU, PACIPENEIATh

GYHKIIMU ¥ pOJIM YUACTHUKOB, 001IMe cnocoObl paboThl; yMeHUe paboTaTh B
rpynmne: HaXxoJIUTh 00lee pelleHre U pa3pemarb KOHQIUKTH Ha OCHOBE

COIJIaCOBAHMS MO3ULMHI U Y4€Ta HHTEPECOB; clylmaTh napTHépa; QopMyiaupoBaTh,

apryMeHTHUPOBaTh U OTCTAaUBATh CBOE MHEHHUE;



8)

9)

10)

11)

12)

13)

14)

15)

16)
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3)

4)

5)

6)

7)

dbopMupoBaHUE U pa3BUTUE Y4eOHOM U 00IIEMOIb30BaTENbhCKOM
KOMIIETEHTHOCTHU B 00JIACTH UCIOJIb30BaHUS HH(POPMaLIUOHHO-
KOMMYHUKaIIMOHHBIX TexHoJorui (MKT-koMneTeHTHOCTH);

nepBOHaYaJbHbIE MPECTaBIeHUS 00 UIEsIX U O METOJaX MaTeMaTUKH KakK 00
YHUBEPCAJIbHOM SI3bIK€ HAYKH U TEXHUKH, O CPEJICTBE MOJICIUPOBAHUS SABICHUMN
U MPOIECCOB;

YMEHHE BHJETh MaTEeMaTUUECKYIO 3a/1auyy B KOHTEKCTE MpoOJIEMHON CUTyalllu B
IPYrUX AUCHUIUIMHAX, B OKpYXKaIOLel KU3HHU;

YMEHHE HaXOAUTh B Pa3JIMYHBIX HCTOYHUKAX HHPOPMAILINIO, HEOOXOIUMYIO IS
pelIeHus MaTeMaTUYeCKUX MpoOiieM, U MpeAcTaBisaTh €€ B MOHITHOU hopme;
NPUHUMATh PEIICHUE

B YCIIOBUSAX HEIMOJHOW U M30BITOYHOM, TOYHOW M BEPOSITHOCTHON MHPOpMALIHH;
yMEHHUE MOHUMATh U UCIOJIb30BATh MAaTEMAaTHYECKUE CPECTBA HATJISHOCTH
(puCyHKH, 4epTEXH, CXEMBbI U Jp.) I UILIIOCTPAlUH, UHTEPIPETAIUH,
aprymMeHTaluu,

yMEHHE BBIIBUTATh TUIIOTE3bl MIPU PEIICHUHN YUYEOHBIX 3a7a4 U MOHUMATh
HEOOXOJIUMOCTh UX MPOBEPKH;

yMEHUE NPUMEHATh UHAYKTUBHbBIC U JIeyKTUBHBIE CIIOCOOBI PaCcCyKJICHUH,
BHUETHh Pa3JUUYHBIE CTPATETUU PEIICHUS 3a4a4; IOHUMAaHUE CYIIHOCTHU
aANTOPUTMHUUYECKUX TMPEANUCaHUN U YMEHHUE JeHCTBOBATh B COOTBETCTBUU C
NPEIOKEHHBIM aITOPUTMOM;

YyMEHUE CaMOCTOSATEIbHO CTABUTH I€JIM, BRIOUPATh M CO3/1aBaTh AJITOPUTMBI IS
peuieHuss y4eOHBIX MaTeMaTHYEeCKHX Mpoodiem;

yMEHHE MJIAHUPOBATh M OCYIIECTBIATH NEATEIbHOCTH, HAIMPABICHHYIO Ha
pelieHue 3ajad  MCCIEI0BATENbCKOIO XapaKTepa;

npeomemuule:

OBJIaJicHHE 0a30BHIM MOHATUWHBIM alapaToOM MO OCHOBHBIM pa3leiaM
COJIepKaHUS; MIPEACTaBIeHNE 00 OCHOBHBIX M3y4aeMbIX MOHATUAX (YHCIO,
reoMeTpuyeckas purypa) Kak BaX HEHITUX MaTeMaTUICCKUX MOJICIISX,
MO3BOJISIONINX OMUCHIBATH U U3YUaTh peajbHbIC MPOIECCHl U SBICHUS;

yMeHHE paboTaTh C TEOMETPHICCKUM TEKCTOM (aHAJIU3UPOBATH, U3BJICKATH
HE00X0AUMYI0 HH(pOpPMALIHIO), TOUHO U TPAMOTHO BhIPaXKaTh CBOU MBICIIH B
YCTHOW M NUCBMEHHOM pedn

C IPUMEHEHHEM MAaTEeMaTHYECKOW TEPMHUHOIOTUU U CUMBOJHUKH, UCTIOJIb30BATh
pa3IuuYHBIC A3bBIKU MaTEeMaTUKH, TPOBOJAUTH KIACCUPUKAIIUH, TOTUIECKHE
000CHOBaHHUS, 10Ka3aTEeNbCTBA

MaTeMaTHYECKUX YTBEPKICHUI;

OBJIaJIeHWE HaBBIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYUCICHUI;
OBJIAJICHUE TEOMETPHUUECKHUM SI3bIKOM, YMEHHUE UCTIOJb30BATh €0 JJIs ONMUCAHUS
NpeJIMETOB OKPYKAIIIEro MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUN
U U300pa3uTEIbHBIX

yMEHUHN, TpuoOpeTeHne HABBIKOB F€OMETPUUYECKUX TOCTPO CHHUI;

YCBOEHHE CHCTEMAaTHYECKUX 3HAHUM O TIJIOCKUX (PUTYypax U UX CBOMCTBAX, a TaAKXKe
Ha HATJISITHOM YPOBHE — O MPOCTEHIIHNX MPOCTPAHCTBEHHBIX Telax, YMEHHUE
NPUMEHSITh CUCTEMATUYECKUE 3HAHUS O HUX JIJISI PEIICHUS TEOMETPUIECKUX U
NpaKTUUYECKUX 3a/1ad;

YMEHHE U3MEPSTh JJIUHBI OTPE3KOB, BEIMYUHBI YTJIOB, UCIOAb30BaTh POPMYJIBI IS
HaXOXJCHHS MEepUMETPOB, IUIoIManeil 1 00bEMOB reoMeTpHIeCKUX GUTYp;
YMEHHE MPUMEHATHh N3yUYCHHBIE MMOHATHUS, Pe3yIbTAaThl, METOABI JIJISI PEIICHUS 3a1a4
NpaKTUYECKOro XapakTepa U 3a/1ad U3 CMEXHBIX JUCLUUIUIMH C UCTI0JIb30BAaHUEM
Py HEOOXOJUMOCTH CIIPABOYHBIX MaTEPHATIOB, KaJbKYJISITOpPa, KOMIBIOTEPA.



1
2)
3)
4)
5)

6)

Ilnanupyemble pe3yabTaThbl H3yYeHHsI Kypca reoMeTpum B 7-9 Kiiaccax.

Harasignasi reomerpust
BblIITyCKHUK Hay4uTCs:
pacrio3HaBaTh Ha 4EpTEKaAX, PUCYHKAX, MOAEIAX U B OKPYXKAIOIEM MUPE ILUIOCKUE U
NPOCTPAHCTBEHHBIE T€OMETPUYECKUE (DUTYPBI;
pacno3HaBaTh pa3BEPTKU KyOa, PSIMOYTOJIBHOTO NapasulesienuIe/1a, IpaBuiIbHON
NUPaMM/IbI, IUJIMHAPA U KOHYCA;
OIpENENATh 110 JUHEHHBIM pa3MepaM pa3BEPTKU (PUTYpPbI JIMHEHHbIE pa3Mepbl caMoi
¢burypsr 1 Ha060pOT;
BBIYUCIIATE 00BEM MIPAMOYTOJIBHOIO Napaljiesenumnesa.
Buvinycknuk nonyuum 603MOHNCHOCMb:
8bIUUCTAML  00LEMBL  NPOCMPAHCMBEHHBIX 2eOMEMPUUECKUX (PUeyp, COCMABIEHHbIX
U3 NPAMOY20NbHLIX NAPALLEIenunedos;

Venyoums u pazeums npeocmasienus 0 NPOCMpPAaAHCMEEHHbIX 2e0MempPUdecKux

Queypax;

NPUMEHAMb NOHAMUE PA36EPMKU OJi51 BLINOIHEHUA NPAKMUYECKUX PACUEMO8.

1
2)

3)

4
5

6)
7)

8)

9)

I'eomeTpuyeckue purypsl
BeimmyckHuK HayduTCs:
H0JIb30BAThCS SI3bIKOM T€OMETPUH JJISl ONTUCAHUS IIPEAMETOB OKPYKAOLIEro MUpa U UX
B3aWMHOT'O PACIIOJIOKEHHS;
pacro3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX reoMeTpudeckue GUrypsl u ux
KOH(HUTypaIuu;
HaXOJUTh 3HAYCHMS JUIMH JIMHEWHBIX 3JIEMEHTOB (DUT'YP U UX OTHOLIECHUS, TP yCHYIO
mepy yrioB ot 0 1o 180°, mpumeHsist onpezeneHus, CBOICTBA U IPU3HAKU (PUTYP U UX
3JIEMEHTOB,
oTHOIIeHUs GUTyp (PaBEHCTBO, MO100ME, CAMMETPUH, TOBOPOT, NapaJlIeIbHBIH
MePEHOC);
orepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH N'€OMETPUUECKUX (QUTYD;
OIIEpUPOBATh C HAYAJIbHBIMU IOHATUSMU TPUTOHOMETPUU U  BBIIOJIHSATH
SIIEMEHTApHBIE ONepanuu Haj (QYHKIHUSIMH YITIOB;
pelaTh 3a7ayy Ha JI0Ka3aTelbCTBO, OMUPAsCh HA U3yYEeHHBbIE CBOMCTBA GUTYp U
OTHOIICHHUH MEXTY HUMH M IPUMEHSS N3y4EHHBIE METO/IBI JIOKA3aTeNIbCTB;
pelIaTh HECIOKHbIE 33/1a4U Ha IOCTPOCHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI
MOCTPOCHUS C TIOMOIIBIO TUPKYJIIS U JIMHEUKH;
pemaTh MIaHUMEeTPUIECKHe 3a7a9i Ha HAXOXKACHNE T€OMETPUIECKUX BEIIMYHH 110

oOpaslam Wiy alropuTMam, pemaTh MpoCcTene MIaHUMETPUYeCKUe 3a/1a4d B
IIPOCTPAHCTBE.
U3BJIEKATh WH(OPMALIHIO O TEOMETPUUECKHX (hUTypax, IPEICTABICHHYIO Ha YepTekKax B

SIBHOM BUJIC,

10) npuMeHSTh IS pELICHUS 3a/1a4 TeOMETPHUSCKHEe (PaKThl, €CIH YCIOBUS UX

MMPUMCHCHUA 3a/1aHbl B SIBHOM (I)OpMC;

Bbll’lyCKHuK noaydum 603MOHCHOCMb.

11) osrademsv memoodamu pewenus 3a0a4 Ha BbIYUCTEHUSL U 00KA3ZAMENbCMEA:

MemoooM Om NPOMUBHO20, MEMOOOM NOOO0 OUsL, MemoOoOM nepebopa 6apuaHmos u
MemoooM 2eoMempuyecKux mecm mouyex;

12) npuobpecmu onvim npumeneHus aieedpausecko2o u mpueoHoOMempuyeckozo

annapama u uoei 08UNCeHUs NPU peuleHUU 2eoOMempuiecKux 3a0ad,



13) osrademv mpaouyuonHol cxemol pewenus 3a0a4 Ha nocmpoeHue ¢ NOMOWbIO
YUPKYISA U TUHEUKU. AHALU3, NOCMPOeHUe, 00KA3AMeNbCME0 U UCCTe)08AHUE;

14) nayuumwvcsa pewams 3a0a4u Ha NOCMPOeEHUE MEMOOOM 2e0MeMPULECKO20
Mecma moyex U Memooom noooous;

15) npuobpecmu onvim ucciedo8aHusl C8OUCME NAAHUMEMPULE CKUX Puyp
NOMOWBIO KOMNLIOMEPHBIX NPOCPAMM,

16) npuobpecmu onvim @wvinoaHenuss npoexkmogé no memam. «l'eomempuyeckue
npeobpaszosanus Ha niockocmuy, «llocmpoenue ompesxkos no popmyner;

17) HayuuTbCs HCIIOJIb30BaTh CBOMCTBA NEOMETPUYCCKHX (PUTYp Ui PEIICHUS THUIIOBBIX
3a7a4, BO3HUKAIONIMX B CHTYallUsX IOBCEIHEBHON KHM3HH, 3aJa4 MPaKTUYECKOTO
COJIePIKaAHUS.

OTHouleHus

BbInyckHUK HAy4UTCA:
l)onepupoBath Ha 0a30BOM YpOBHE IOHSATUSMHU: PaBEHCTBO (UTyp, paBHbIE (UTYPHI,

PaBEHCTBO TPEYTOJIbHUKOB, MapaAUICIIbHOCTD NPAMBIX, NEPICHAUKYIIPHOCTD MPSMBIX, YIJIbI
MEXIy NPSMBIMU, NEPIEHANKYJIAP, HAKIIOHHAS, IPOCKIIU.

Bbll’lyCKHuK noay4dum 603MOINCHOCMb.
Z)HCHOHLSOBaTL OTHOIICHUSA OJIs1 PCHICHUA HpOCTGfIIJ.IPIX 3aJa4, BOSHHKAOIINX B peaJ'IBHOI‘/‘I

JKHU3HU.

I'eomeTprueckue nocTpoeHunst
BbInycKHUK HAy4YUTCSL:
1)u300paxkaTh TUMOBBIE IJIOCKUE PUTYPHI U PUTYPBI B IPOCTPAHCTBE OT PYKU U C TIOMOIIBIO
MHCTPYMEHTOB.
Buinycknuk nonyuum 6o3moocnocmo:
2)BBINOJIHATH MPOCTEHININE TOCTPOCHUSI HA MECTHOCTH, HEOOXOJMMBIE B PEaIbHOM JKU3HHU.

I'eomeTpuyeckue npeodpasoBaHus
BeinyckHUK HayuuTCs:
l)cTpouts Qurypy, CHMMETPHUYHYIO JaHHON (PUTYype OTHOCUTENIHHO OCH U TOUKH.
Buvinycknuk noayuum 603MOoNCHOCIb!
2)pacro3HaBaTh JBIKCHHE OOBEKTOB B OKPYKAIOIIEM MHUpE; CUMMETPUYHbBIC (HUTYphI B
OKPY’KarOIllEM MUDE.

HN3mepenne reoMeTpuYecKUX BeJTMYUH
BBINTyCKHUK HAYYUTCS:

1) ucnonk30BaTh CBOIMCTBA M3MEPEHHUS JUTHH, TUIONIAJICH M YIJIOB MPU PEIICHUH 3a/1a4d Ha
HAaXOXKJICHUE JUIUHBI OTPE3KA, JIUHBI OKPYKHOCTH, JUIMHBI YT OKPYKHOCTH,
rpasyCHOM MEpHI yITa;

2) BBIYKCITH JAJIMHBI IMHEHHBIX 2JIEMEHTOB (PUTYp U UX YIIIbI, HCTIONB3Ys (POPMYIIBI ITHHBI
OKPY)KHOCTH U JUIMHBI AYTH OKPY>KHOCTH, (POPMYJIBI IIOLIaiel GUryp;

3) BBIYHCIATH IUIONIAH TPEYTOJIBHUKOB, IPSIMOYTOJIBHUKOB, TTAPAILICIOrPAMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

4) BBIYMCIATH JUTUHY OKPY)KHOCTH, JUTUHY AYTH OKPYXHOCTH;

5) periaTh 3a1auk Ha I0OKA3aTEILCTBO C UCHOJIL30BAaHUEM (POPMYIT JUTMHBI OKPY>KHOCTH U
JUIMHBI TYTH OKPY>KHOCTH, (hopMy1 miiotazent Gpuryp;

6) periaTh MPaKTHUECKUE 3a/IaUH, CBA3AHHBIC C HAXOXKICHHEM F€OMETPUIECKHX BEIUUUH
(Mcronb3yst mpu HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEJICTBA);

7) BBIMOJHATH U3MEPEHHUE [UTHH, PACCTOSIHUMN, BEIMYHUH YTJIOB, C TIOMOIIBIO HHCTPYMEHTOB
JUISL U3BMEPEHUN JUIMH U YIJIOB;



8) mpuMeHsTh GOpPMYJIBI IEPUMETPA, TUIOLIA TN U 00BEMA, IJIOMIAAN TTOBEPXHOCTH
OTJIEIbHBIX MHOTOI'PAaHHUKOB IPY BBIUMCICHUSIX, KOTJ]a BCE JaHHBIE UMEIOTCS B
yCIIOBUU;

9) mpumensats Teopemy ITudaropa, 6a30Bbic TPHTOHOMETPHUECKUE COOTHOMICHHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IJIOIAAEH B MPOCTEUILINX CIydasiX.

Boinyckuux noayuum 603MONCHOCb !
10)sbiuucasimo nrowadu gueyp, cocmagieHnvix u3 08yx uiu bouee npsamoy20.1bHUKOS,
Napanienroepammos, mpey2oibHUuKo8, Kpyed u cekmopa,
11)sbruucasms niowaou MHO20Y20IbHUKOS, UCHOIb3YSL OMHOUEHUS PABGHOBETUKOCMU U
PABHOCOCMABIEHHOCMU,
12)npuobpecmu onvim npumerenus aneedpauiecko2o u mpueo HOMempuiecKko2o
annapama u uoeti 08UNCEHUS NPU peuleHUU 3a0ay Ha 8blYUCIeHUe niowaoetl
MHO20Y20/1bHUKOS.
13)6biuucasimes paccmosinus Ha MECMHOCIU 8 CIAHOAPMHBIX CUMYAYUSX, NIOWAOU 8
APOCMEeUWuUx CIyuasnx, NpUMeHsamy hopMyivbl 8 NPOCMEUUX CUMYayusax 6 N08CeOHesHOU
JICU3HU.

Koopaunarsi
BbInmyckHUK HAy4UTCA:
1) BBIYMCIATH JUIMHY OTPE3Ka 10 KOOPJAUHATAM €0 KOHI[OB; BHIUUCIIATH KOOPAUHATHI
CepeIuHbI OTPE3Ka;
2) HWCIOJIb30BaTh KOOPAMHATHBIA METOI JJIsSI H3YUCHHUSI CBOMCTB MPSIMBIX U OKPY)KHOCTCH;
3) ompenenasTh NPUOIMKEHHO KOOPIMHATHI TOUKH 10 €€ W300paKEHUIO Ha KOOPAUHATHON
TUTOCKOCTH
Buvinycknuk nonyyum 603mMoxicHOCIb:
4) osnademv KOOPOUHAMHBIM MEMOOOM PeuleHust 3a0ay Ha 6bIYUCIeHUE U
0oKazamenbcmeo;

5) npuobpecmu Onvlm UCHONL308AHUS KOMNLIOMEPHBIX NPOSPAMM OJisl AHANU3A
YACMHBIX CIYy4aes 83AUMHO20 PACNON0NACEHUSL OKPYICHOCMEL U NPAMBIX,
6) npuobpecmu Onvlm GblNOIHEHUs. NPOeKmMo8 Ha memy «lIpumenenue KOOPOUHAMHO20

Memooa npu peuieHuu 3a0a4 HA 6bIYUCTEHUE U OOKA3AMETbCMEO Y.

Bekropsl
BBIMyCKHUK HAYYUTCS:

1) omepupoBaTh ¢ BEKTOPAMH: HAXOIUTh CYMMY U Pa3HOCTh IBYX BEKTOPOB, 38 JaHHBIX
TC€OMETPHYUECKH, HAXOUTh BEKTOP, PABHBIN MPOU3BEICHHUIO 3aJaHHOTO BEKTOpa Ha
YHCIIO;

2) HaxOauTh JJIsI BEKTOPOB, 3a/IaHHBIX KOOPIUHATAMH: UTHHY BEKTOPA, KOOPAUHATHI CYMMBI U
Pa3HOCTH JIBYX U 00Jice BEKTOPOB, KOOPIMHATHI IIPOU3BEICHHUS BEKTOPA HA YHCIIO,
NPUMEHSIS TIPH HEOOXOIMMOCTH COYCTATENIbHBIN, IEPEMECTUTEBHBIN U pacrpe-
JICTTUTEIbHBINA 3aKOHBI;

3) BBIYHCIIATH CKAIIPHOE MPOU3BEICHUE BEKTOPOB, HAXOUTH YTOJ MEKIY BEKTOPAMH,
YCTaHABJIMBATh MEPIICHIUKYISIPHOCTD MPSMBIX.

BoinyckHUK noayuum 603MONCHOCHb !

4) oerademv 6eKMOPHLIM MEMOOOM OISl peuleHust 3a0ay Had 6bLYUCTIEHUE U
00KaA3amenbCmeo;

5) npuobpecmu onvim vinonHenus npoekmos Ha memy «lIpumenenue 6eKmMopHo2o
Memooa npu peuleHuu 3a0ad Ha 8blYUCIeHUe U OOKA3AMETbCNBOY.



TpeOoBaHus K YPOBHIO NOATOTOBKH y4alIuxcs 7 Kjacca

Honsxcnvt 3nams/nonumams: OnpeeeHue TOUYKU, IPIMOM. OTpe3Ka, JIyya, yria;
€IMHUILIBI U3MEPEHHUS OTPE3Ka, yIria, ONpeesieHe BEPTUKAIBHBIX U CMEXHBIX YIJIOB, UX
CBOMCTBA; pIpeieIICHUE IEPIEHIUKYIISIPHBIX IPSAMBIX; OIPEIEICHUE TPEYTOJIbHUKA, BUbI
TPEYroJbHUKOB, IPU3HAKH PABEHCTBA TPEYTOJIbHUKOB, CBOMCTBA paBHOOEIPEHHOTO
TPCYroJIbHUKA, ONPCACICHUC MCINAHBI, 6I/ICCCKTpI/ICBI, BBICOTBI; OIIPCACIICHUC
napajuleNbHbIX IPSIMbIX, UX CBOWCTBA U MPU3HAKH; COOTHOIIEHUE MEX]Ty CTOPOHAMH U
yriamH TPEYrojJbHUKA, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA; OIIPEEICHNE
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, €0 CBOIMCTBA U MPU3HAKH.

Joncnvl ymems: 0003HaUaTh TOUKH, OTPE3KU U IPSMbIE HA PUCYHKE, CPABHUBATh OTPE3KH U
YIJIbI, C TOMOIIBIO TPAHCIIOPTUPA IPOBOIUTH OMCCEKTPUCY YIIIa; H300paXkaTh MPsIMOI, OCTPHIH,
TYIOH U pa3BEpPHYTHIN YIIIbL; U300pakaTh TPEYTOJIBHUKI U HAXOAUTH UX IIEPUMETD; CTPOUTH
OuCCEeKTpHCY, BBICOTY M MEIMaHy TPEYroJbHUKA; I0Ka3bIBaTh IIPU3HAKKI PABEHCTBA
TPEyroJIbHUKOB; IIOKa3bIBaTh Ha PUCYHKE ITApbl HAKPECT JIEKAIUX, COOTBETCTBEHHBIX,
OJIHOCTOPOHHUX YIJIOB, IOKa3bIBATh PU3HAKU MAPAIIIETLHOCTH JBYX MPSMBIX; 1I0Ka3bIBATh
TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA; 3HATh , KAKOM YT0JI Ha3bIBAETCS BHEILIHUM YIJIOM
TPEYTOJIbHUKA; IPUMEHSTH IPU3HAKH IPSAMOYTOJIbHBIX TPEYTOJbHUKOB K PELLICHUIO 3a/1a4;
CTPOUTDH TPEYTOJIbHUKH I10 TPEM JIEMEHTAM.

Honorcnbl 61adems KomnemeHyuaMU: TIO3HABATEIIBHON, KOMMYHHKATHBHOM,
UH(POPMAITMOHHON U pe(IICKCUBHOI.

Cnocoowt pewrams cnedyroujue Hcu3HeHHO-NPAKMUYecKue 3a0ayu: CaMOCTOSTEIILHO
pUOOPETaTh U PUMEHSTH 3HAHHS B PA3IMYHBIX CUTYAIHUsX, pab0TaTh B TPYIIIaX,
apryMEHTUPOBATh M OTCTAUBATh CBOIO TOYKY 3PEHUS, YMETh CIIYILATh IPYTHX, U3BJICKAThH
y4eOHyr0 HH(POpPMALINIO HAa OCHOBE COMIOCTABUTEIIFHOTO aHAIIN3a 00BEKTOB, ITOJIb30BATHCS
NPEIMETHBIM yKa3aTeseM, SHIMKIIONEUEH U CIPAaBOYHUKOM ISl HAXOXKICHUS HH(OpMaITuH,
CaMOCTOSITEIILHO JICHCTBOBATH B CUTYAIIMSX HEONPEICIICHHOCTH TP PEIICHUH aKTyaTbHBIX JUIS
HUX TIPOOJIEM.

TpeGoBanusi K yPOBHIO OATOTOBKH yYaluuxcs 8 kiacca
Honsicuvl 3namov/noHumams:
HavanbHble OHATHSA U TEOPEMBI TEOMETPUU.
MHOroyrojapHUKH. OKPYKHOCTb M Kpyr. Harnsqaele npeacraBiaeHus 0 NpOCTPAHCTBEHHBIX
Tesax: Kyoe, mapajuienenurnese, npusMe, nupamuie, mape, chepe, Konyce, IUIHHIPE.
IIpumepsl ceuenuii. [Ipumepsl pasBepTok.
Tpeyronsauk. Teopema @aneca. [logobue TpeyroabHUKOB; KOAPGHUIUEHT 000U
[Tpu3Haku no100us TPEYTroIbHUKOB.
Teopema [Iudaropa. IlpusHaku paBeHCTBa NPSIMOYTOJIBHBIX TPEYrodbHUKOB. CHHYC,
KOCHHYC, TAHT€HC ¥ KOTAHTEHC OCTPOTO yTIia IPAMOYTOIBHOTO TPEeyroibHUKA i yriios oT 0°
10 180%; mpuBeneHne K OCTpOMY yriy.
3aMeuaTesIbHbIE TOUKH TPEYroJbHUKA: TOUKH [I€PECEUEHUS CEPEIUHHBIX MEPIEHANKYISPOB,
OucceKTpuc, MeJUaH.
YeteipexyronbHuk. [lapamienorpamm, ero cBoOMCTBa U Ipu3HaKku. [IpsaMoyroapHuK,
KBaJpaT, poMO, UX CBOICTBa U MpU3HaKkH. Tpaneuus, paBHOOEApEHHAs TpaNeLys.
MHoroyroiasHUKU. Beinmykiibie MHOTOYroibHUKH. CymMMa YIJIOB BBIITYKJIOTO
MHOI'OyTOJIbHUKA. BIIMCaHHBIE U ONKMCAaHHBIE MHOTOYTOJIbHUKU. [IpaBUIIbHBIE
MHOT'OYTOJIbHUKH.
OxpyxHocTb U Kpyr. LlenTp, paguyc, nuamerp. yra, xopaa. LleHTpanbHblid, BIUCAHHBIN
YTOJ1; BEJIMYMHA BOMCAHHOTO yria. B3anmHoe pacrosnoxkeHnue npsamMoil 1 OKpy>KHOCTH, JBYX
okpyxHocTel. KacarenpHas u cexyias K OKpy>KHOCTH, paBEHCTBO KacaTeJbHBIX,
IIPOBEICHHBIX U3 OJHOW TOUYKU. MeTpHueCKrEe COOTHOIIECHHS B OKPYKHOCTH: CBOMCTBA
CEKYIIUX, KacaTeJIbHBIX, XOP/.
OKpy’KHOCTb, BIIUCAHHAs B TPEYTOJIbHUK, U OKPYKHOCTb, ONMCAHHAS! OKOJIO TPEYTOJIbHUKA.



BrnrcanHble ¥ onMCaHHBIE YETHIPEXYTOIbHUKU. BrincaHHble M ONIMCaHHBIE OKPYKHOCTH
IIPABWJIBHOTO MHOTOYTOJIbHHKA.

W3mepeHnne reoMeTpudecKux BeJIMYrH. JUIMHA IOMaHOW, IEPUMETP NPSIMOYTOJIbHUKA.
[TonsTHe 0 momany mIockux Guryp. PaBHococTaBiIeHHbIE U paBHOBEIMKUE (PUTYPBI.
[Tnomanp npssmoyrosnbHuKa. [Inomans napanenorpamMmma, TpEyrojabHUKA U TPANIECLUH.
CBsi3b MEX/1y MJIOUIAIIMU TOA0OHBIX QUTYP.

['eomerpuueckue nmpeodpazosanus. Cummerpus ¢puryp. OceBas u HeHTpaIbHAsE CAMMETPHH.
Jonsrcnvl ymemsp: TI0JIb30BaTHCS] TEOMETPUYECKUM SI3BIKOM JIJIS ONMCAHUS IPEIMETOB
OKPY>KalOIIIero MUpPa; pacrio3HaBaTh FEOMETPUUYECKUE (PUTYpBI, pa3yaTh UX B3aUMHOE
pacroiokKeHue; U300pakaTb reOMETPUUECKHE (PUIYpBI, BBIIOIHATD YEPTEKH IO YCIOBHIO
3a/1a4u; OCYIIECTBIATH MpeoOpa3zoBaHus PUTyp. BEUHCIATS 3HAUSHUS] TEOMETPHUYECKUX
BeJIMYUH (JUTMH, YTJIOB, IUIOMa/ei), B ToM uucie ais yrios ot 0° 1o 180°%; onpenensrs
3HAYECHUS TPUTOHOMETPUIECKUX (PYHKIUH 110 3alaHHBIM 3HAUYCHHSIM YTJIOB; HAXOIUTh
CTOPOHBI, YIJIbl U IUIOUIAIN TPEYTOJIBHUKOB, JUIMHBI IOMAHBIX, YT OKPYKHOCTH, IUIOLIanen
OCHOBHBIX T'€OMETPHUECKUX (HUTYp U PHUTYpP, COCTABICHHBIX U3 HUX.

Pemiate reomMerpryeckue 3ajauu, ONMPasich Ha U3y4EHHbIE CBOMCTBA (GUTYp M OTHOIIEHUI
MEXy HUMH, TIPUMEHSISI TOTIOJIHUTEIbHBIE TIOCTPOCHUS, alNredpanyecKuil anmnapar,
cooOpaxkeHust cummerpun. [IpoBoIuTh ToKa3aTeabHbIE pacCyKICHUs IPU PELICHUH 3a/1a4,
UCIIOJIb3YSl U3BECTHBIE TeOpeMbl. Pemarh npocreiie niaHMMETpUYECKUE 3a/1a4u B
IIPOCTPAHCTBE.

Honsicnol 1a0emov Komnemenyuamu: y1cOHO-NI03HABATENbHON, IEHHOCTHO-
OPUEHTUPOBAHHOM, pe(hIeKCUBHON, KOMMYHHKATUBHOW, MH(MOPMALIMOHHOMN, COLIMATBHO-
TPYJIOBOM.

Hcnonv3oeamsb npuodpemennvie 3SHAHUA U YMEHUA 6 NPAKMUUECKOU 0eAmenbHOCIU U
NO06CEOHEBHOI HCU3HU: [UTS ONIMCAHYS PEANIbHBIX CUTYALMH Ha S3bIKE TEOMETPUU; PACUETOB,
BKJIIOYAOLIUX NPOCTEHIIINE TPUTOHOMETpUYECKHE (POPMYIIbI; pellIeHUs] TEOMETPUUYECKUX 3aa4
C UCMOJIb30BaHUEM TPUTOHOMETPUH. PerieHus pakTHUECKHX 3a/1a4, CBA3aHHbIX C
HaXO0K/I€HUEM I€OMETPUUECKUX BEJIMYMH; IIOCTPOSHUH T'€OMETPUUECKUMU MHCTPYMEHTAMU
(7MMHelKa, yrolbHUK, HUPKYJIb, TPAHCIIOPTHUD).

TpeGoBanus K YPOBHIO OATOTOBKH yYaluuxcs 9 kiacca
Honscuvl 3namv/nonumams:

Crnenyromue MOHATHUSA : BEKTOP, CYMMa U pa3HOCTh BEKTOPOB; IIPOM3BEICHUE BEKTOPA Ha
YHCJI0, CKAJIIPHOE NIPOU3BECHUE BEKTOPOB; CUHYC, KOCUHYC, TAHT'€HC, KOTAaHI€HC; TeOpeMa
CHUHYCOB ¥ KOCHHYCOB; PEIICHUE TPEYTOJIbHUKOB; COOTHOLIIEHHE MEXy CTOPOHAMU U
yriamu TpeyrojpHuka. Onpeenenre MHOTOYroJbHUKa; (POPMYJIbI ITTMHBI OKPY>KHOCTH,
IUIONIA/IA Kpyra; CBOMCTBA BIIMCAHHOW U OMMCAHHON OKPYKHOCTH OKOJIO NPaBUIIBHOTO
MHOTOYT'OJIbHUKA; TOHSTHE ABUKEHUS Ha TUIOCKOCTU: CHUMMETpHSI, apajlIeNIbHbIN MepeHoc,
MIOBOPOT.

JonsicHvl ymemp: N0Ib30BATHCS T€OMETPUYECKHUM SI3BIKOM JJIS1 OITMCAHUS TIPEIMETOB
OKPY’KaloIllero MMpa; paclio3HaBaTh FeOMETpUYECKUE (PUTYphI, pa3iinyaTh UX B3aUMHOE
pacrosoxeHue; n300paxarb reoOMeTpUYeCcKre (PUIYpbI; BBIMOIHITH YEPTEXKHU 110 YCIOBUIO
3aj1a4u; OCYLECTBIATH NpeoOpa3zoBanus Guryp. Pacrio3HaBarh Ha yepTekax, MOAENSX U B
OKpY>KaroIleil 00CTaHOBKE OCHOBHBIE IPOCTPAHCTBEHHBIE TENA, H300pakaTh UX; B MPOCTEHIINX
CIIy4asiX CTPOMTB CEYEHUS U pa3BEPTKHU IPOCTPAHCTBEHHBIX Tel. [IpoBoauTE onepanuy Haz
BEKTOPAMH, BEIUUCIIATH UTMHY M KOOPIMHATHI BEKTOPA, YOI MEXTy BEKTOpaMu. BeraucisTh
3HAUEHUS FEOMETPHUYECKUX BEJIMYMH (JIUTMH, YIJIOB, TUIOMIAfIel, 00bEMOB); B TOM YHCIIE: IS
yrios ot 0° 1o 180° onpesenaTh 3HAUEHNS TPUTOHOMETPHUECKHX (DYHKIHH MO 3HAYEHHIO
OJIHOM U3 HUX; HAXOAUTH CTOPOHBI, YIJIbl U IUIOLIA/IA TPEYTOJIbHUKOB, JUIMHBI IOMAHbIX, YT
OKPYKHOCTH, IJIONIAJIel OCHOBHBIX F€OMETPUUECKUX GUTYp U (GUTYDP, COCTABIEHHBIX U3
HUX. pellaTh FTeOMeTpUYECKHE 3a[aui, OIMPAsiCh HAa U3yUEHHbIE CBOWCTBA QUTYp U
OTHOUIICHUN MEX1y HUMU, TPUMEHSISI IOTIOJTHUTEIbHbIE TOCTPOEHNUS, aJlreOpandeckuii u
TPUTOHOMETPUUECKUH anmnapar, CAMMETpHIo. [IpoBOauTh 10Ka3aTeabHbIE PACCYKICHUS



IIPY PELICHUN 3a/]a4, UCIOJIb3Ys U3BECTHBIE TEOPEMBI; PEILIATh IPOCTENILINE
IUTAHUMETPUYECKHE 3a/1a49H B IPOCTPAHCTBE.
Jonicnvl 6n1adems KOMnemeHyuamMu:

- uH(bOPMAITMOHHOM;

- KOMMYHHUKAaTHBHO;

- MAaTeMaTHU4eCKOM, IOIPAa3yMEBAOILIEH, YTO Y4alUecss yMEIOT UCII0JIb30BATh
MaTeMaTHYECKUe 3HaHUA, apU(PMETUIECKHIA, anreOpandecKuii anmapar Jyis ONMCaHus U
peleHus MpobeM peanbHON )KU3HU, TPAMOTHO BBIIOJIHSTH AJITOPUTMUYECKHE
IIPEIIUCAaHUS U UHCTPYKIIMM HA MaTEMAaTUYECKOM MaTepHalle, oiab30BaThCs
MaTeMaTHYeCKUMH (popMysiaMu , IPUMEHATh IPUOOPETEHHBIE alredpandyeckue
npeoOpa3oBaHus ¥ (PyHKIIMOHAIBHO-TpadUIECKUE TPEACTABICHUS ISl ONMCAHUS U
aHaJIM3a 3aKOHOMEPHOCTEH, CYIECTBYIOLIMX B OKPYKAIOILEM MUPE U B CMEXHBIX
peaMeTax;

- COUUAJIBHO-JINYHOCTHOM, OIpa3yMeBaroOIICH, 4YTO y4allluecs BIaJCIOT CTUIEM
MBIILUIEHHS], XapaKTEPHBIM JJI1 MaTEMAaTHKH, €70 a0OCTPAKTHOCTBIO, 10Ka3aTEIbHOCTHIO,
CTPOTOCTBIO, YMEIOT IPUBOIUTH apIyMEHTUPOBAHHBIE PACCYXKICHHUS, NEIIaTh
JOrHYecKrue 0O0CHOBAHHBIE BBHIBOIbI, IPOBOAUTH 0O0OOIIEHHUS 1 OTKPHIBATh
3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX IPUMEPOB, SKCIIEPUMEHTA, BbIIBUTaTh THIIOTE3BI,
SCHO U TOYHO BBIPa)kKaTh CBOM MBICJIM B YCTHOM U MMCbMEHHOH peyy;

- 00IEeKYyIbTYPHOMN, OJPAa3yMEBAIOLIEH, UTO ydallrecs HOHUMAOT 3HAYUMOCTb
MaTeMaTHKH KaK HEOThEMJIEMOM YacTH OOIIEUeTI0BEYECKON KYIbTYPHI,
BO3CHUCTBYIOLIEH Ha Ipyrue o0IacTH KyIbTypbl, HIOHUMAIOT, YTO (OPMAIbHBIN
MaTeMaTUYECKUN anmnapar Co3/aH U Pa3BUBAETCS C LIEJIbIO PACCILIUPEHUS
BO3MO>KHOCTEM €ro MPUMEHEHHUs K PEIICHUIO 3a/1a4, BOSHUKAIOUIUX B TEOPUU U
IIPAKTHKE, YMEIOT YMECTHO MCIIO0JIb30BaTh MATEMAaTHUYECKYIO CUMBOJIUKY;

- NPeAMETHO-MHMPOBO33PEHUYECKOH, MOAPa3yMEBAIOIIEH, YTO ydaluluecs IOHUMAOT
YHHMBEpPCAIbHBINA XapaKkTep 3aKOHOB MAaTEMaTU4YECKON JIOTMKHU, IPUMEHUMBIX BOBCEX
001aCTAX YeI0BEYEeCKO! AeATeIbHOCTH, BIIAACIOT IpUeMaMU OCTPOCHUS U
UCCJIEJOBAaHMSI MATEMAaTUYECKUX MOJIEJIEH NP pelIeHUH TPUKIAIHBIX 3a/ay.

Hcnonv3oeamsb npuodpemennvie 3SHAHUA U YMEHUA 6 NPAKMUUECKOU 0eAmMeNbHOCIU U
NO0BCEeOHEeBHOIl Hcu3HU: [ ONICAHUsI PEAIbHBIX CUTYallUi Ha SI3bIKE T€OMETPUH; IS
PacyeToB, BKJIOYAIOIIMX MPOCTEHIIINE TPUTOHOMETpHUYECKUE (DOPMYJIb; IPU PELLIEHHH
TreOMETPUYECKUX 33/1a4 C UCIOIb30BaHUEM TPUTOHOMETPHM; TSl PELLIEHHUS IPAKTUYECKUX
3a71a4, CBA3aHHBIX C HAXOXKJIEHUEM I€OMETPUUECKUX BENTMUMH (UCIIONb3Ysl PU HEOOXOTUMOCTH
CIPaBOYHUKHU U TEXHUYECKUE CPEJICTBA); IPU MOCTPOCHUU T€OMETPUUYECKUMHU HMHCTPYMEHTaMH
(MMHelKa, yroJIbHUK, HUPKYJIb, TPAHCIIOPTHUD).

Cooeporcanue Kypca ceomempuu 6 7-9 Knaccax

BexkTopsl 1 KOOPAMHATHI HA IIOCKOCTH

BekTopbi

[MonsTne BexTopa, AEHCTBUS HAJ BEKTOPaMH, HCIIOJIb30BAaHHE BEKTOPOB B (M3HKE, pA3iodiceHue
6eKmMopa Ha cocmaegisaoujue, CKaiapHoe npoussedenue.

Koopaunatbi

OcCHOBHBIE HOHSTUS, KOOPOUHAMbL GEKMOPA, paccmosanue mexncoy moukamu. Koopounamer cepedunvi
ompeska. Ypasnenus gueyp.

Ilpumenenue 6exmopog u KoopourHam OJia peuleHus RPOCMEUUUX 2e0MemPUieckux 3a0ay.

HcTtopusa matemaTuKH. ['eomerpunueckue Gpurypsl

@urypsl B reoMeTpHHU U B OKPY KaI0LIeM MHPe

I'eomerpuueckas gurypa. @opMupoBaHue NpeICTaBICHUH O METAIPEIMETHOM MOHSITHH «PHUTYPay.

Touka, TUHUS, OTPE30K, MpsiMas, JIyd, JOMaHasl, TJIOCKOCTbh, YIoJl, ONCCEKTpHCa yIJia U €€ CBOMCTBaA,
BUJIbI YTJIOB, MHOTOYI'OJIbHUKH, KPYT.

OceBas cuMMeTpHs TeoMeTpHIecKuX Guryp. LleHTpanbHas cHMMETpHs TeOMETPHUUECKUX DUTyp.

MHOroyroJibHUKHU

MHOroOyrojapHUK, €ro 3J€MEHTbl U €ro CBOWCTBA. Pacrno3HaBaHUE HEKOTOPBIX MHOTOYI'OJBHUKOB.
Buinyxnvle u negvinykivie MHo2oy201bHuky. IIpaBUIbHBIE MHOTOYTOJIbHUKH.

Tpeyronsauku. BricoTa, Menuana, OuCCeKTpuca, CpeOHAS JHHHUS TPEyrolbHUKA. PaBHOOEIpeHHbIH
TPEYroJbHUK, €70 CBOMCTBA U IPU3HAKU. PaBHOCTOpOHHMI TpeyronabHUK. [IpsAMOYroiabHbIN, OCTPOYTOJIbHBIH,



TYIOYTOJIbHBINA TPEYTOJIbHUKH. BHeNHNE yriel TpeyronpHuka. HepaBeHCTBO TpeyroabpHUKA.

Yetsipexyronpauky. [lapamnenorpamm, poM0O, MpIMOYTOIBHUK, KBaJpaT, TPaNeus, paBHOOSAPEHHAS
Tpanenust. CBOWCTBA U MIPU3HAKY MapauiesiorpaMMa, poM0a, MpSIMOYyToIbHUKA, KBaApaTa.

OKpY:KHOCTB, KPYT

OKpy’>XHOCTb, KPYT, UX JJIEMEHTHl M CBOWCTBA; IICHTPAJIbHbIC M BIHCaHHBIC yribl. KacarempHas u
cexywas K OKDPYXHOCTH, ux ceoilicmeéa. BHHCaHHbIE U ONHCAaHHBIE OKPYXHOCTH A TPEYTrOJIBHUKOB,
Yemulpexy20lbHUKOB, NPAGUbHBIX MHO20Y20IbHUKOE.

I'eomerpuyeckue ¢purypnl B npocTpancTie (00bLeMHbIE Tesla)

Muozoepannuk u e2o anemenmol. Hazeanus MHO202paHHUKOE ¢ pA3HbIM NONOJICEHUEM U KOAUUECTNEOM
epaneti. TlepBuuHBIE TPENCTABICHUS O MUpaMujae, NapajulesienuIene, npusMe, cdepe, mape, UIMHAPE,
KOHYCe, UX 2JIEMEHTaxX U MpocTeHIuX CBOWCTBAX.

OTtHomeHust

PagencrBo Quryp

CBolicTBa paBHBIX TPEYTOJIBHUKOB. [IpH3HAKN paBEeHCTBA TPEYTOIHHUKOB.

IMapajjenbHOCTb NPAMBIX

[lpu3Haku © CBOICTBa MapajUICNBbHBIX NPAMBIX. Axcuoma napanneavrocmu Eexiuoa. Teopema
Daneca.

IlepnenuKyJisipHbIe NpsIMbIe

IIpsimoit yron. Ilepnenauxymsap x npsamoil. HaknonHas, npoexuus. CepeIUHHBIN NEpHEHIUKYISP K
otpesky. Ceolicmea u npusHaxy nNepneHOUKYIAPHOCIU.

Ilooooue

IIponopyuonanvuvie ompesxu, nooodue guzyp. Ilooobuvie mpeyzonvruxu. Ilpusnaxu nodoous.

B3aumHoe pacnoJioskeH#ne IPSMON M OKPYKHOCTH, 08YX OKPYIHCHOCHELL.

H3mepennsi ¥ BHIYHCIEHHS

Beauunnbi

Ionstre Benmumubl. HnuHa. V3mepenne ummHbL. EQuHWIBI n3MepeHHs UIMHBL. BenndnHa yria.
I'panycHas mepa yria.

[MonsaTne o TIOMAAN TUIOCKON (UTYPHI U ee cBoiicTBax. V3Mepenue monianeii. EauHUTBI n13MepeHus
TUTOIA/IH.

[IpencraBnenue 06 00beMe U ero cBoiicTBax. M3mepenue oobema. EquHuUIBI H3MepeHHst 00BEMOB.

H3mepenus: U BbIYMCIEHUS

WHCTpyMEHTHI I U3MEPEHUil U IOCTPOSHUIT; U3MEpPEHHE U BHIUHCIICHUE YIIIOB, [UIMH (PacCTOSHUN),
wiomaned. TpuroHomerpuyeckne (GYHKIMHM OCTPOrOo  yrjiia B HOPSAMOYTOJILHOM  TpPEYTrOJIbHHKE
Tpueonomempuueckue @yukyuu mynozo yeida. BBIYUCICHUE 3JIEMEHTOB TPEYTOJbHUKOB C HCIOIb30BAaHUEM
TPUTOHOMETPUUYECKUX COOTHOIICHNH. POpMyIIbl IO TPEYroNbHIUKA, MapauIeorpaMMa U €ro YacTHBIX
BUZIOB, (OPMYJIBI JUIMHBI OKPY)KHOCTH ¥ IUIomanu kpyra. CpaBHeHHe n BbIYMCICHME Iromaneii. Teopema
Mudaropa. Teopema cunycos. Teopema kKocunycos.

Paccrosnus

Paccrosnme mex ity Toukamu. PaccTostHue OT TOUKH 10 NpAMol. Paccmosinue meacoy guzypamu.

I'eomeTpuyeckHe MOCTPOEHUSA

I'eoMeTpHrueckre MOCTPOCHUS ISl MILTFOCTPAIUK CBOHCTB T€OMETPHYECKUX (UTYD.

VHCTpYMEHTHI A IOCTPOSHUI: IUPKYNb, THHEHKA, YTOJIbHUK. [Ipocmeliuue nocmpoenus yupKynem
U TUHENKOU: NOCmpOoeHUue OUCCEKMPUCHL Yead, NEPREHOUKYIAPA K NPAMOL, Yeld, paeHO20 OAHHOMY,

Ilocmpoenue mpey2onbHUK08 no mpem CmopoHam, 08YM CIOPOHAM U Y2y MeNCOY HUMU, COPOHe U
08YM NPUREAHCAUWUM K Hell YeTaM.

Henenue ompesxka 6 0aHHOM OMHOWIEHUU.

I'eomeTrpuyeckue npeoopazoBaHus

IIpeoGpa3zoBanus

IMonstTne mnpeoOpazoBanust. IlpencraBieHne O MeTAaNpeIMETHOM MOHITHH «IIpeoOpa3oBaHUE».
Hooobue.

JBuikeHus

OceBas U IEHTpalIbHAsE CAMMETPUS], HOBOPOM U NaApailesbibli neperoc. Kombunayuu osudicenuii Ha
NIIOCKOCMU U UX CE0liCmEa.

Bo3uukHoseHue mamemamuxy Kax Hayku, smansi ee pazeumus. OcHO8Hble pa30enbl MAmMeMamuxu.
Boioarowueca mamemamuxy u ux 6Knao 6 pazgumue HayKu.

beckoneunocmo muooicecmsa npocmeix uucen. Yucna u Onumnel ompeskos. PayuonanvHvle uucia.
Iompebrnocme 6 uppayuonanvueix yuciax. llkona Hugaecopa

3apooicoenue aneebpvr 6 nedpax apugmemuxu. An-Xopesmu. Poowcoenue 6ykeennou cumsonuxu. I1.
@epma, @. Buem, P. [lexapm. Hcmopusi sonpoca o naxooicoenuu ¢popmyn KopHell anreedpauyecKux ypagHeHu
cmenenetl, bonvuiux yemvipex. H. Tapmanwvs, [Jorc. Kapoano, HX. Abens, 3. 'anya.

THosenenue memooa KoopOunam, no360JAOULE20 NEePesoOUmsb 2eoMempudeckue 00beKmvl HA A3bIK
aneebpul. llossnenue epagpurxos ynxyuil. P. Jlexapm, I1. @epma. [pumepvl pa3iuyHuix cucmem KOOPOUHAm.

3aoaua Jleonapoo Iuzanckoeo (@ubonauuu) o kporukax, uucra Quobonauyu. 3a0aua o wWaxmamuou
oocke. Cx00UMOCHb 2e0MEMPUYECKOU NPOSPECCUU.



Hcmoku meopuu eeposmunocmeli: cmpaxogoe oeno, asapmuvle uepwvl. 1. @epma, b.Ilackans, A.
bepnynnu, A.H.Koamozopos.

Om 3emnedenusn k ceomempuu. Iugacop u eco wxona. @anec, Apxumed. Ilnamon u Apucmomerns.
Iocmpoenue npasunoHvix MHo2oy2onbHUK08. Tpuccekyus yena. Keaopamypa kpyea. Yoseoenue kyoa. Hcmopus
yucna w. 3onomoe ceyenue. «Hauanay Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Ucmopus namozo nocmyrama.

T'eomempus u uckyccmso. I eomempuyeckue 3aKOHOMEPHOCTNU OKPYICAIOUE20 MUPQ.

Acmponomusn u eeomempus. Ymo u xax ysmanu Anaxcazop, Spamocgen u Apucmapx o pasmepax
Jlynot, 3emnu u Connya. Paccmosinus om 3emau 0o Jlyuwt u Connya. Usmepenue paccmosnus om 3emau 0o
Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: J1. Dunep. HU. Jlobauesckuii, 11.J1. Yebvrues,
C. Koganesckas, A.H. Koamozopos.

Mamemamuxa 6 passumuu Poccuu: Ilemp |, wixora mamemamuueckux u HasueayKux HayK, pazeumue
poccutickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviuu.

TemaTnueckoe IJIAHUPOBAHME.
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