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JIMYHOCTHBIE, METAIIPEJIMETHBIE U ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUSA

COJEPKAHUS KYPCA

[TporpamMma obecrieunBaeT JOCTHIKEHHUE CAEAYIONINX PE3yabTAaTOB OCBOCHHS 00pa30BaTEIbHON
MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs:
JIMYHOCTHBIC!

1.

(bopMupoBaHUE OTBETCTBEHHOT'O OTHOIICHHUS K YUEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaromuxcsi K CaMOPa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUH K O0YYSHHUIO U
110 3HAHUIO, BEIOOPY JaNbHEIIero 00pa3oBaHus Ha 0a3e OPUCHTUPOBKH B MUpPE TpodeccHii u
poeCCHOHATIBHBIX MPEANOYTEHUI, 0CO3HAHHOMY OCTPOCHUIO WHANBUYaIbHOM
00pa3oBaTeIbHON TPACKTOPHUHU C YYETOM YCTONYMBBIX MO3HABATEILHBIX HHTEPECOB;

2. GopMHpOBaHME LEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN NPaKTHUKH;

3. (dopMupoBaHrEe KOMMYHHUKATHBHON KOMIETEHTHOCTH B OOLIICHUU M COTPYIHHUYECTBE CO
CBEpCTHMKAMM, CTapIIMMH U MIIAJIIIUMHU B 00pa30BaTelbHOM, 00IIECTBEHHO MOJIE3HOM,
y4e0HO-HCCIIeI0BATENbCKOM, TBOPUECKONM U APYIMX BUAAX JAEATEIBHOCTH;

4. yMeHHue SICHO, TOUHO, TPaMOTHO U3J1araTh CBOM MBICJIM B YCTHOW U MMCbMEHHOH peun,
MOHUMAThL CMBICJ TOCTaBICHHOMN 3aZla4yM, BBICTPAUBATh apryMCHTAUIO, IPUBOANUTL IIPUMCPLI
U KOHTPIIPUMEPBHI;

5. KPUTHYHOCTb MBINIJICHUSA, YMCHHUC PaACIlO3HABATh JIOTMYCCKHN HCKOPPCKTHLIC BHICKA3bIBAHW S,
OTJIMYaTh FMIIOTE3Y OT (aKTa;

6. KpCaTHuBHOCTb MBILNIJICHUS, MHULIUATHBA, HAXOAYNUBOCTh, AKTUBHOCTH TP PCIICHUU
rEOMETPUUYECKUX 3a]a4;

7. yMeHHE KOHTPOJUPOBAThH IIPOLECC U PE3YJIbTAT YUEOHON MaTeMaTH4eCKON JesITEIbHOCTH;

8. cnocoOHOCTh K AMOLMOHAILHOMY BOCIPUATHIO MAaTEMaTHYECKUX 00BEKTOB, 3a/]1a4, peIIeHul,
pacCyKJIeHUH;

MeTanpeIMETHBIE:

1) yMeHHE CaMOCTOSTEIIEHO TUIAHUPOBAThH AIBTCPHATHBHBIC ITYTH JIOCTHKCHUS 1EJIeH, 0CO3HAHHO
BbIOMpaTh Hanbosee 3 GEKTUBHBIE CIIOCOOBI PEIIeHUsT yUeOHBIX U MMO3HABATENIbHBIX 33/1aY;

2.

3.

10.

11.

YMEHHE OCYIIECTBIATh KOHTPOJIb TI0 PE3YNIBTATy | IO CIIOCOO0Y NeHCTBHS HA YPOBHE
IIPOM3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI,

YMEHHE aJIeKBATHO OLIEHUBATh IPABUJILHOCTD WM OIIMOOYHOCTh BBIIOJIHEHUS y4eOHOI
3ajauu, €€ OObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIleHus;
OCO3HAHHOE BJIaJICHHE JJIOTUYECKUMHU JIEHCTBUSMU OIPEAEICHUS MOHATUH, 000011IeHN s,
YCTaHOBJICHHSI aHAJIOTUH, KilacCU()UKALIMU HA OCHOBE CAMOCTOSATEILHOTO BEIOOpA OCHOBAHUI
Y KPUTEPUEB, YCTAHOBIICHUS POJIOBHIOBBIX CBSI3EH;

YMEHHUE YCTaHABIMBATh IPUYMHHO-CJIE/ICTBEHHbIE CBSA3H, CTPOUTH JIOTHYECKOE PACCYK/ICHHUE,
yMO3aK/Ir4eHne (MHAYKTUBHOE,

JIeTyKTUBHOE U TI0 aHAJIOTHH) U BBIBOJIBL;

YMEHHE C03/1aBaTh, IPUMEHSATH U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA,
MOJIENIN U CXEMBI JJIs pelleHus] yueOHbIX U TO3HAaBaTeNIbHBIX 3a/1a4;

YMEHHE OpPraHU30BBIBaTh yU€OHOE COTPYIHUYECTBO M COBMECTHYIO JESATEIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMMU: ONPENEIATh LENH, paclpeieniaTh (GyHKIUN U POJIH YYaCTHUKOB,
oOuiue crocoOsl paboThl; yMeHHE padoTaTh B IpyIIe: HAXOAUTh OOlIee pelieHne u
pasperiath KOHQJIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIMH U y4éTa MHTEPECOB; CIYyIIATh
napTtHépa; QopMyIHpoBaTh, apryMEHTHPOBaTh U OTCTAUBATh CBOE

MHEHHE;

(dhopMHupOBaHHE U pa3BUTHE YUEOHOUW M OOIIETIOIB30BATENECKOM KOMIIETEHTHOCTH B 00JIaCTH
MCIOJIb30BaHUS HH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TexHomoruit (MKT-
KOMIIETEHTHOCTH);

NepBOHAYAJIbHBIE IPECTABICHUS 00 HJIESX U O METO/IaX MaTeMAaTUKU KaKk 00 YHHUBEPCAIIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICIUPOBAHUS SIBJICHUN U MPOIIECCOB;

YMEHHUE BUJIETh MaTEMAaTUYECKYIO 331a4y B KOHTEKCTE MPOOIEMHON CUTYalluH B APYTHX
JMCIUTUIAHAX, B OKPYXKAFOIIEH KU3HU;

YMEHHUE HaXOJUTh B PA3TUUHBIX HCTOYHHKAX UHPOPMAIUIO, HEOOXOAUMYIO Ul PpeIIeHUs
MaTeMaTHYeCKUX TpoOJIeM, U MPEICTaBIAThH €€ B IOHATHON (OpMe; TPUHUMATH PEIICHHE

B YCJIOBUSX HEMOJIHON M N30BITOYHON, TOUHOW U BEPOSATHOCTHOW MH(POPMALIUY;



12.

13.

14.

15.

16.

YMEHHE TOHUMATh U UCIOJIb30BaTh MaTEMATUUYECKNE CPEJCTBA HATVISIAHOCTH (PUCYHKH,
YepTE’KHU, CXEMBI U Ap.) U1 WIITIOCTPALMK, HHTEPIIPETALUH, apTyMEHTALIUY;

YMEHUE BBIABUIaTh TUIOTE3bI IPU PELICHUN YUeOHBIX 3a/1a4 U TOHUMATh HEOOXOIMMOCTh UX
IIPOBEPKH;

yYMEHHUE MPUMEHATh UHIYKTHBHBIEC U JIEYKTUBHBIEC CIIOCOOBI PACCYXKICHUH, BUIETh
pa3IM4YHbIE CTPATETUU PEUICHMS 3a/1a4; IOHUMAHUE CYIIHOCTH aJIrOPUTMUYECKUX
NPEANUCAaHUN U YMEHUE JEHCTBOBATh B COOTBETCTBUHU C IIPEUIOKEHHBIM AITOPUTMOM;
YMEHHUE CAMOCTOSITENIbHO CTAaBUTh 11€JIM, BEIOUPATh M CO3AaBaTh AJTOPUTMBI JUIsl pPELICHUs
y4eOHBIX MaTeMaTHYECKUX MPOOIIeM;

YMEHHE IUIAHUPOBAThb U OCYIIECTBIIATH JEATEIBHOCTb, HAIPABICHHYIO HAa pEILICHUE
3a/1a4  MCCIIEJOBATEIbCKOIO XapaKkTepa,

IMpECAMETHEIC!

1.

w

OBJIaJiIcHHE 0a30BbIM ITOHATUITHBIM alapaToOM I10 OCHOBHBIM Pa3JieiiaM COACPKaHUS;
MpeJicTaBiIeHre 00 OCHOBHBIX M3Y4aeMbIX MOHATHIX (YHUCII0, TeoMeTprudeckas Gurypa) Kak
BAKHEHIINX MaTEMAaTUYECKUX MOJIENISAX, TO3BOJISIIOIIMX ONUCHIBATH U U3Yy4aTh PeajbHbIC
MIPOLIECCHI U SIBJICHHUS;

yMeHue paboTaTh C TEOMETPUUYECKUM TEKCTOM (aHAJM3UPOBATh, U3BIEKATh HEOOXOANMYIO
nH(OpPMAILIHIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIIM B YCTHOM M MMCbMEHHOM peun

C IPUMEHEHUEM MATEMaTUYECKOW TEPMUHOJIOIMH U CUMBOJIMKH, UCIIOJIB30BaTh Pa3/InyHbIC
SI3BIKM MaT€MAaTUKH, IPOBOJIUTH KIIACCH(PUKAIUH, TOTHYECKHE 000CHOBAHUS, TOKA3aTEIbCTBA
MaTeMaTHUYECKUX YTBEPKICHUM;

OBJIaJICHHE HaBBIKAMHU YCTHBIX, TUCHbMEHHBIX, HHCTPYMEHTAIBHBIX BBIUMCICHHUIA;
OBJIaJICHHE F€OMETPUUECKHUM S3bIKOM, YMEHHE UCIIOIb30BaTh €T0 JUIsl ONMCAHUS PEIMETOB
OKPY’KaIoIlIero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPECTABICHUN 1 U300pa3UTENbHBIX
YMEHHM, IPUOOPETEHNE HABBIKOB FEOMETPUUECKUX TTOCTPOCHUM;

YCBOGHHE CUCTEMAaTUYECKUX 3HAHUM O TIIOCKUX (PUTypax U UX CBOMCTBAX, a TaKXKe Ha
HarJIsiJTHOM YPOBHE — O IPOCTEHIINX MPOCTPAHCTBEHHBIX TEJAX, YMEHUE IPUMEHSITh
CUCTEeMaTUYECKUE 3HAHUS O HUX ISl pEIICHUS TEOMETPUUYECKUX U MIPAKTUYECKHX 3314,
YMEHHUE U3MEPSATh JUTMHBI OTPE3KOB, BETMYMHBI YIIIOB, HCIOIB30BATh (DOPMYITBI IS
HAXO0XJACHUS MIEPUMETPOB, IUIONIAa/Iel U 00BEMOB FEOMETPUUECKUX PUTYD;

YMEHHE IPUMEHATh U3yUEHHBIE TOHITHS, PE3YIbTaThl, METOABI JJIsl PELLIEHUS 3aja4
MPAKTUYECKOT0 XapaKTepa U 3aJ1a4 U3 CMEXHBIX JUCHUIUINH C UCTIOIb30BaHUEM MPU
HE00XO0IMMOCTH CIIPABOYHBIX MaTEPHAIIOB, KAIbKYJISATOpPA, KOMIIbIOTEPA.

ITnanupyemoie pe3ynomameul uzyueHus Kypca ceomempuu 6 7-9 Knaccax.

Bl)ll'lyCKHl/IK HAY4YIMUTCH: Bl)ll'[yCKHI/IK MOJIYIMT BO3MOKHOCTD:

Harasanasn reoMerpust

pacrno3HaBaTh Ha 4YEpTEXKaAX, PUCYHKaX, ® BBIYUCIATH OOBEMBI MPOCTPAHCTBEHHBIX
MOZCIIEIX U B OKPYXKAOIEM MHUPEC IIJIOCKHUE U reOMCTPHUICCKUX (1)I/Il"yp, COCTAaBJICHHBIX H3
IIPOCTPAHCTBEHHbIE T€OMETPUUYECKHE (DUTYDBI; IPSIMOYTOJIBHBIX TTapaJuIeIIeIUIIE0B;
pacrno3HaBaTh pa3BEPTKU KyOa, e yriayOUTh U Pa3BUTh MIPEICTABICHUS O
IPSIMOYTOJIBHOTO MapaJuIeIIeuIeaa, IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX
MIPaBWJIBHON MUpaMUBI, IWINHIPA U KOHYCA; ¢burypax;

ONPEIENATH 10 JINHEWHBIM pa3Mepam ® IIPUMEHATH IOHATHUE PA3BEPTKU IJIst
pa3BEPTKU (HUTYpPHI IMHEWHBIE pa3Mephbl BBINTOJIHEHUS IIPAKTUYECKUX PACUYETOB.

camoii puryps! 1 Ha000pOT;
BBIUUCIIATH 00BEM MPSAMOYTOIEHOTO

rapajuieJIenuIe/a.
I'eomeTpuyeckue GUrypsl

® TI0JIb30BAThCS A3BIKOM I€OMETPHHM IS ® OBJIAJIETh METO/IAMH PELICHUS 3a/1a4 Ha
OMMCaHUs IPEIMETOB OKPYKAIOIIETO MUpPa U BBIYMCIICHUS U I0KA3aTEIbCTBA: METOJAOM OT
UX B3aUMHOTO PaclOJIOKEHUS; MIPOTHUBHOI'0, METOJIOM NOJJO0US, METOJIOM

® pacro3HaBaTh U U300paKaTh HA YEPTEKAX U nepedopa BapuaHTOB U METOI0OM
PHUCYHKaX TeOMeTpHUecKue (PUrypsl 1 ux T€OMETPUYECKUX MECT TOYEK;
KOH(UTypauuu; ® IPHOOPECTHU OTBIT MPUMEHEHUS

HaXOJUTh 3HAYCHUS JJIMH JIMHEHMHBIX anre6panqecxor0 U TPUTOHOMCTPHUYCCKOT'O




3JIEMEHTOB (UTYp U UX OTHOILCHUS,
rpaaycHyo Mepy yrioB oT 0 go 180°,
MIPUMEHSIS OTIpEIeIICHHs], CBOMCTBA U
MIPU3HAKY (PUTYP U UX DJIEMEHTOB,
oTHoWeHHs (Huryp (paBeHCTBO, 1o100ueE,
CUMMETpPHUH, IOBOPOT, MapajlIeIbHbIN
MEepPEeHocC);

OIIepUPOBATH HA OA30BOM YPOBHE MOHITUAMU
reOMEeTPHUECKUX (HUTyp;

ONEPUPOBATh C HAYaJIbHBIMH IOHATHAMU
TPUTOHOMETPHUU U BBINOJIHATh
DIIEMEHTApHBIE OIEpaluu Haj

(G YHKIMSMU YTIIOB;

peraTh 3a/a41 Ha JOKa3aTelbCTBO, OMUPAsICh
Ha M3y4YECHHBIE CBOWCTBA (PUTYp U OTHOLICHUN
MEXJy HUMH U IPUMEHSISI H3Y4YE€HHbIE METO/IbI
JI0Ka3aTeNbCTB;

pelaTh HECJIOXKHBIE 3a]aud Ha IOCTPOEHHE,
IIPUMEHSSI OCHOBHBIE aITOPUTMBbI IIOCTPOEHUS
C TMIOMOIIIBIO IUPKYJIS U JINHEHKH;

pelaTh IIaHUMETPUYECKUe 3a/1a41 Ha
HaXO0XKJICHUE T€OMETPUUYECKUX BEJIMYHMH 1O
o0pasiaM WM aaropuTMam, penaThb
IIPOCTENIINE TUTAHUMETPUUYECKHUE 3a]1a4l B
MIPOCTPAHCTBE.

U3BJIEKATh HH(OPMALIMIO O TEOMETPUUECKUX
¢burypax, IpeACTaBICHHYIO Ha YepTexax B
SIBHOM BHJIE;

IPUMEHSATDH JUI PEeLIeHUs 3a1a4
reoMeTpHUECKUe (PAKThI, €CIIN YCIOBUSA X
PUMEHEHHS 33JIaHbI B SBHOH (hopme;

anmnapara 1 UJed IBUKEHUS IIPU PELLICHUN
TEOMETPHUYECKUX 3a7ad;

® OBJIAJICTh TPAAULIMOHHON CXEMOU pELICHUS
3a/1a4 Ha IOCTPOECHUE C TIOMOILBIO LIUPKYJIA U
JMHEHUKU: aHaJIu3, IOCTPOCHHUE, 10KA3aTEIbCTBO
Y UCCIICZIOBAHHUE;

® HAYYUTHCS PEIIATH 3a7a4X HA IIOCTPOCHUE
METOZOM I€OMETPUUECKOr0 MECTa TOUYEK U
METO/I0M 110100U5;

® [IPHOOPECTHU OIBIT UCCIIETOBAHMSI CBOMCTB
TUTAHUMETPUYECKUX (PUTYP C TTOMOIIBIO
KOMIIBIOTEPHBIX IIPOrPAMM;

® [IPHOOPECTHU OIIBIT BHITTOJIHEHHS TPOEKTOB IO
temaMm: «I'eomeTpudeckue npeoOpa3oBaHus Ha
II0CKOCTHY, «IlocTpoeHne oTpe3koB 1o
bopmyme»;

® Hay4NThCS UCIIOJIB30BaTh CBOMCTBA
reOMETPUUECKUX (DUTYD Ui PELICHUs TUIIOBBIX
3a/1a4, BOZHUKAIOIIMX B CUTYalHsIX
IIOBCEIHEBHOM JKN3HHU, 334 IPAKTUYECKOIO
COJIEPKaHU.

OTHoleHus

OIIepUpOBaTH Ha Ha30BOM YpOBHE MOHATUSMHU:
paBeHCTBO (puryp, paBHble GUTYPBI,
PaBEHCTBO TPEYTOJIbHUKOB, TAPAJUIEIbHOCTh
MPSIMBIX, MEPIEHIUKYISIPHOCTD MPSAMBIX,
YIIIBI MEXKAY TPSIMBIMH, TIEPIICHIUKYIISP,
HaKJIOHHAsI, TPOEKIIHSL.

WCIIOJIb30BaTh OTHOLLIEHHUS ISl PELICHUS
MIPOCTENIINX 3a/1a4, BO3HUKAOIIUX B
peanbHOM JKU3HH.

I'eomeTpuueck

HE MOCTPOCHUS

n300pakaTh TUIIOBBIE MJIOCKUE (PUTYPBHI U
(Gurypsl B IpoCTpaHCTBE OT PYKH U C
MTOMOUIbI0 HHCTPYMEHTOB.

BBITIOJIHATD HpOCTCfII.HHC IMMOCTPOCHUA Ha
MCCTHOCTH, HGO6XOI[I/IMBIG B peaHBHOﬁ
KHU3HHU.

I'eomerpuueckue

npeodpa3oBaHus

CTPOUTH GUTYPY, CAMMETPUUYHYIO TaHHOU
¢urype OTHOCUTENBHO OCH M TOUKH.

pacrio3HaBath JBH)KEHHE O0BEKTOB B
OKpY’KaIOIIeM MUPE; CUMMETPUYHBIE (PUTYPBI
B OKPY’KaloIlleM MUpE.

HN3mepenue reomer

HYCCKHUX BCJIUYNH

HCIOJIb30BaTh CBOMCTBA M3MEpPEHUSs JJIUH,
IUIOINAZIeH U YIJIOB IIPU PELIEHUH 33134 Ha
HaXO0XJACHUE JUINHBI OTPE3Ka, JTMHBI
OKPY>KHOCTH, JUTUHBI IYTH OKPYKHOCTH,
IpagyCHOM MepHI yria;

BBIUUCIIATH AJIUHBI TMHEWHBIX JIEMEHTOB
Gburyp 1 ux yriel, UCIoJb3ys (OPMYIIbI
JUIMHBI OKPY>KHOCTH U JJIUHBI TyT'U
OKPYKHOCTH, pOpMYJIbI IUIOLIaAeH Huryp;

BBIYUCIIATH TUIOIMIAU GUTYP, COCTABICHHBIX
13 IByX WK 0oJiee MpSIMOYTOJIbHUKOB,
NapajuiesIorpaMMOB, TPEYTOJIbHUKOB, KpyTa
U CEKTOpa;

BBIYUCIIATH IUIOIIAI MHOIOYTOJIbHUKOB,
HCII0JIb3YSl OTHOIIEHUS PAaBHOBEIUKOCTH U
PaBHOCOCTaBJIEHHOCTH;

pUOOPECTH OMBIT IPUMEHEHHUS
anredpanvdeckoro U TPUrOHOMETPUYECKOTO




BBIUUCIIATH IO/l TPEYTOJIbHUKOB,
MPSIMOYTOJIbHUKOB, MapaJljieIorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

BBIUUCIIATH AJTUHY OKPYKHOCTH, ITMHY AYTH
OKPYKHOCTH;

pelaTh 3a/1a4d Ha JOKa3aTelIbCTBO C
UCTOJIb30BaHUEM (DOPMYIT ITTHHBI
OKPY>KHOCTH | JUTUHBI 1yTU OKPYKHOCTH,
dbopmy riomanen puryp;

pelaTh NpakTHUYEeCKUEe 3a/1a4M, CBA3aHHbIE C
HAXO0XJICHUEM T'€OMETPUYECKUX BETNYHH
(Wcmonb3yst MPU HEOOXOAUMOCTH
CIPAaBOYHHUKHU M TEXHUYECKUE CPEJICTBA);
BBINOJIHATH U3MEpPEHHE JUTNH, PACCTOSIHUH,
BEJIMYMH YIJIOB, C TOMOIIBIO HHCTPYMEHTOB
JUISL U3MEPEHUN IJIUH U YTJIOB;

IPUMEHATH (POPMYITBI IEPUMETPA, MJIOLIATU 1
o0beMa, IJIOLIa I TTOBEPXHOCTH OTIEITBbHBIX
MHOTOTPaHHUKOB MPHU BBIUMCICHUSIX, KOTJa
BCE JIaHHBIC HMEIOTCS B YCIIOBUH;

npuMeHsTh Teopemy [ludaropa, 6a3oBbie
TPUTOHOMETPUYECKHE COOTHOIICHUS ISt
BBIUUCIICHUS [UTHH, PACCTOSHUM, TUTOIIAACH B
MPOCTEHIINX CITydasix.

anmnapara v UJ1ed JBUKEHUs IIPU PEILIECHUH
3a/1a4 Ha BBIYMCIICHUE IIIOMAACH
MHOI'OYT'OJIbHUKOB.

BBIYHCIIATh PACCTOSHUS HA MECTHOCTH B
CTaHJAPTHBIX CUTYalUsX, IUIOAAU B
HPOCTEHIINX CIYy4asx, IPUMEHATh (OPMYJIbI
B IIPOCTEHUIIMX CUTYALUAX B IIOBCEIHEBHOMN
KU3HU.

Koopaunartsl

BBIYMCIIATH JUIMHY OTpEe3Ka 110 KOOpAUHATaM
€ro KOHIIOB; BBIYUCIIATh KOOPANHATHI
CEpeUHBI OTPE3Ka;

HCIIOJIB30BaTh KOOPAVHATHBIA METOA, IS
M3y4YEHUs CBOWCTB NPSAMBIX U OKPYKHOCTEH;
OIpeNeNIATh NPUOIMKEHHO KOOPANHATHI
TOUYKHU IO €€ N300paKEeHUI0 Ha KOOPAUHATHOM
IJIOCKOCTH

OBJIAJIETh KOOPAVMHATHBIM METOAOM PELICHUS
3a/1a4 Ha BBIYMCIICHHUE U JOKA3aTeNIbCTBO;
npruoOpECTH OMBIT HCIIOJIb30BAHMS
KOMIIBIOTEPHBIX IIPOrpaMM sl aHAJIn3a
YACTHBIX CIy4aeB B3aUMHOI'O PACIOJIOKEHUS
OKPY>KHOCTEH U MPSAMBIX;

MIPUOOPECTH OTBIT BBHIITOJIHEHUS IPOEKTOB Ha
TeMy «IIprMeHeHre KOOpAUHATHOTO METOIA
IIPY PELICHUU 3a]]a4 Ha BBIYUCIICHUE U
JIOKa3aTeNbCTBOY.

BekTopsl

OIIEpPUPOBATH C BEKTOPAMU: HAXOIUTh CYMMY
U Pa3HOCTH ABYX BEKTOPOB, 3aJaHHBIX
F€OMETPUUYECKH, HAXOAUTh BEKTOP, PAaBHBIN
IIPOU3BEICHUIO 3aJaHHOI'0 BEKTOPA Ha YUCIIO;
HaxOJUTH JUISl BEKTOPOB, 3aJJaHHBIX
KOOPJAMHATAMM: JUIMHY BEKTOPA, KOOPANHATHI
CYMMBI ¥ pa3HOCTH JIBYX U 00Jiee BEKTOPOB,
KOOPJHMHATHI IPOU3BECHUS BEKTOpA Ha
YHCII0, MPUMEHSS IPU HEOOXOTUMOCTH
COYETaTEIbHBIN, IEPEMECTUTEIBHBIN 1
pacIpenenIuTeIbHbIN 3aKOHBL;

BBIYHUCIIATH CKaJISIPHOE MPOU3BEICHUE
BEKTOPOB, HAXOJIUTh YTOJI MEXK]ly BEKTOPaMH,
YCTaHABJIUBATh NEPIEHIUKYIISIPHOCTD
MIPSMBIX.

OBJIAJIETh BEKTOPHBIM METOJOM ISl PEILICHUS
3a/1a4 Ha BBIYMCIIEHUE U JOKA3aTeNIbCTBO;
MIPUOOPECTH OTBIT BBHIITOJIHEHUS IPOEKTOB Ha
TeMy «IIpruMeHeHre BEKTOPHOTO METO1a IIPU
PEILICHUH 3a7a4 HAa BBIYUCIICHUE U
JIOKa3aTeNbCTBOY.




COILEPKAHUE KYPCA

Harasanass reomerpusi. HarnsgHple mpeacTaBieHHs O NPOCTPAHCTBEHHBIX (urypax: Kyo,
napajjiesienunes, npu3Ma, NOupaMuia, wmap, cdepa, KoHyc, nuiauHIp. M3o0paxkeHue
npocTpaHcTBeHHBIX (uryp. Ilpumepsr cedenuii. MHororpanHuku. I[IpaBuibHbIE MHOTOTPaHHHKH.
IIpumepsl pa3BepTOK MHOIOIPaHHUKOB, [IWJINHIPA U KOHYCA.

[Tonstue o6beMa: eauHUIIBI 00beMa. OObeM MPSIMOYTONBHOTO NapajuieNenunena, Kyoa.

I'eomerpuueckue ¢urypsl. [Ipsmeie u yribl. Touka, npsmas, m0ckocTb. OTpe3oK, Jyd. YTOJL
Bunel yrinos. BepTukaneHele U CMEKHBIE yIibl. buccekrpuca yria.

[lapannensHbie W mepecekarolquecss npsiMble. [lepneHaukynspHbie mpsimble. TeopeMbl 0O
MapajuieIbHOCTH W MEPHEHIUKYISIPHOCTA MPAMBIX. YTJIBI C COOTBETCTBEHHO IMapajUIeIbHBIMU U
MEePHeHIUKYIApHbIMU  cTopoHamu. [lepneHaukynsp u HakioHHas K mpsmoil. CepeauHHBIH
MEePIEHIUKYIISIP K OTPE3KY.

I'eomeTrpuueckoe mMecto Touek. CBONCTBA OMCCEKTPUCHI yIiia M CEPEAMHHOrO MEPHEHAMKYISIpa K
OTpE3KY.

Tpeyronpauk. BeicoThl, MennaHa, OuccekTpurca, CpeaHsisl IMHUS TPEYroNbHUKa. PaBHOOCIpEeHHBIE 1
PaBHOCTOPOHHHE TPEYTOJIbHUKH; CBOICTBA U NMPHU3HAKK paBHOOEAPEHHOTO TpeyroibHUKa. [Ipu3Haku
paBeHCTBa TpeyrojibHUKOB. HepaBeHcTBO TpeyronbHuka. COOTHOLIEHHE MEXAY CTOPOHAMU U
yrilaMy TPEYroJIbHUKA.

Cymma yrjnoB TpeyrojbHHKa. BHemnue yriel TpeyroiabHuka. Teopema @aneca. IlomoGue
TpeyroibHUKOB. llpu3naku momobusi TpeyronbHukoB. Teopema Iludaropa. Cunyc, KOCHHYC,
TAHTEHC, KOTAHIEHC OCTPOr0 YIA MPAMOYTOJBHOTO TpeyroabHHKa # yrmoB or 0 o 180
IPUBEJCHUE K OCTpOMYy yriy. PemieHue mnpsMOYrojbHBIX  TpPEYrojbHUKOB. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXJeCTBO. DOpMyIIbl, CBA3BIBAIOIIME CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC
OJHOIO M TOro ke yria. PelmieHue TpeyrolbHHUKOB: TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
3aMeyaTeNIbHbIE TOUKH TPEYTOJIbHUKA.

UYersipexyronpuuk. [lapannenorpamm, ero cBoicTBa u mpu3Haku. [IpssiMOyroasHUK, KBajpaT, pomo,
MX CBOWCTBA U NpU3HaKU. Tpanenus, cpeaHss JIUHUS TPAIlCLUH.

MHOFOYFOHBHI/IK. BBIHYKJ'IBIC MHOT'OYT'OJIbHUKH. Cy'MMa YIJIOB BBITYKJIIOTO MHOTOYT'OJIbBHUKA.
HpaBI/IHI)HI)Ie MHOI'OYIr'OJIbHUKH.

OxpyxHocTh U Kpyr. [yra, xopna. Cekrop, cermeHT. LleHTpasibHBII yroi, BIHCaHHBIM yrou,
BEJIMYMHABIIMCAHHOTO yria. B3auMHoe pacnonoxeHue npsMol U OKPY>KHOCTH, JBYX OKPY>KHOCTEH.
KacarenbHast u cexymias K OKpy>KHOCTH, X coiicTBa. BnucanHble U ONKMCaHHbIE MHOTOYTOJIbHUKH.
OKpyKHOCTb, BIHMCaHHAasg B TPEYrOJbHUK, M OKDPYKHOCTb, OIMCAHHAs OKOJO TPEYroJbHUKA.
BrnncanHble 1 onMCaHHbBIE OKPY>KHOCTH MTPaBHUIIBHOIO MHOTOYTOJIbHHKA.

I'eomerpuueckue npeodpazoBanus. [lonsarue o paBenctBe ¢uryp. IloHsTue o ABMKEHUH: OceBast U
LEHTpaJbHAs CHUMMETPHUM, MapajljleNibHbIil mepeHoc, moBopoT. I[lonstue o mnonobue ¢uryp u
TOMOTETHH.

IlocTpoeHne ¢ mOMOIIBbIO IUPKYJIA U JIMHEWKU. OCHOBHBIE 33/1a4M Ha IOCTPOECHUE: JIETIEHUE OTpE3Ka
[I0TI0JIaM; TIOCTPOEHUE YIJIa, PAaBHOTO JAHHOMY; IOCTPOEHHUE TPEYroJbHUKA 110 TPEM CTOPOHAM;
MIOCTPOCHHE MEPIEHAUKYIIApa K MPSAMON; MOCTPOCHHE OMCCEKTPHCHI yria; JIeIeHHe OTpe3ka Ha n
PaBHBIX YacTeH.

Pemenne 3amad Ha BBIYHMCIIEHHE, JOKA3aTEIbCTBO W IIOCTPOEHHE C HCIIOJIH30BAHHEM CBOMCTB
u3yueHus guryp.



HN3mepenue reomerpu4yecKux BeJM4YMH. J[mmHa orpe3ka. PaccrostHue OT TOYKM 1O IIPSIMOM.
Paccrosane Mexny napamuieabHbIMU IPSIMBIMU.

[TepumeTp MHOTOYTOJIBHUKA.

JlniHa OKpYKHOCTH, YHMCIIO T; JUIMHA OKPYKHOCTU. ['panycHas mepa yria, COOTBETCTBUE MEXKIY
BEJIMYMHOM LIEHTPATBHOTO yTJila U AJTUHON AYTH OKPYKHOCTH.

[Tonatne momamu 1wiockux ¢uryp. PaBHOcocTaBieHHbIE W paBHOBenMKue (urypbl. ILiomanb
npsMoyroibHuKa. Ilmomanm — mapamienorpamma, TpeyrojbHMKa W Tpameuuu. Ilnomans
MHOTrOyrojipHUKa. [lmomanps kpyra W 1wiomans cektopa. COOTHOIIEHHE MEXAY IUIONIaIsIMu
MoI00HBIX (uryp.

Pemenwue 3a1a4 Ha BEIYHUCIICHUE U JOKA3aTEIBCTBO C UCIIOJIb30BAHUEM U3YYCHHBIX (DOPMYIL.

Koopaunartsl. YpaBuenue npsimoi. KoopanHatel cepeiuHbl oTpe3ka. DopMyrna pacCTOSIHUS MEXKIY
JBYMSI TOUKaMU IJIOCKOCTH. Y PaBHEHHUE OKPY>KHOCTH.

Bekropsl. [Inmuna (Monynb) BekTopa. PaBencTBo BekTopoB. Kommnneapusie BekTopsl. Koopannatst
BEKTOpa. YMHOKEHHE BEKTOpa Ha YHCIO, CyMMa BEKTOPOB, pPAa3JIOKEHHUE BEKTOpa MO JABYM
HEKOJUTMHEapHbIM BekTopaM. CKaIsipHOE MTPOU3BE/ICHUE BEKTOPOB.

TeopeTHRO-MHOH(eCTBeHHI)Ie IMOHATHHS. MHO)KCCTBO, 9JICMCHT MHOXCCTBA. BaIlaHI/IC MHOXECTBa
MNECPCUUCIICHUEM JJICMCHTOB, XaPAKTCPHUCTUYCCKHUM cBoMctBOM. IloaMHOXKECTBO. O6’LG,Z[I/IHGHI/IC u
MEPECCUCHUC MHOKCECTB.

JuieMeHThl Joruku. OnpeneneHue. AKCMOMBI U TeopeMmbl. JlOKa3aTeabCTBO OT IMPOTHUBHOIO.
Teopema, obpaTtHas nannoil. [Ipumep u KOHTp mpumep.

IlonsTue o PaBHOCUJIBHOCTH, CIICAOBAHHNH, yHOTpe6JIeHI/Ie JJOTHYCCKHX CBA30K €CJH ...., TO..., B TOM
H TOJIBKO TOM CJIy4ac, JIOTUYCCKUEC CBA3KHU U, UIINU.

I'eomerpusi B ucropuyeckom pasputuu. Ot 3emnemepust k reometpuu. [ludarop u ero mkona.
@®anec. Apxumen. IloctpoeHne mnpaBWIBHBIX MHOTOYTOJbHHKOB. Tpucekums yria. Ksamparypa
Kpyra. YaBoenue ky6a. Mcropus uucna n. 3onoroe ceuenue. «Hauana» Epknmupa. JI. Ditnep. H.U.
Jlo6aueBckuii. Mctopus maToro nocrysara.

N300peTenne MeToga KOOPIMHAT, MO3BOJIIOLIETO MEPEeBOJUTh F€OMETPHUECKHE OOBEKThI Ha S3bIK
anreopsl. P. Jlekapt u I1. @epma. [IpumMeps! pa3nuyHbIX CUCTEM KOOPAUHAT Ha IJIOCKOCTH.

TEMATHYECKOE INTAHUPOBAHUE
TEOMETPUS 7-9 kiaaccenl

7 knace (68 )

1. HavajbHble reoMeTpHUUYECKHE CBEIeHHUsI

Touka, npsmas,
IJ10CKOCTh. OTPE3OK, JIyY.
VYrou. Ipsmoii yrod,
OCTPBII U TYIIOH YIIBL,
pa3BepHyThIi yron. JinHa
oTpe3ka. JlyinHa JIOMaHoM.
[Tepumetp MHOTO-
YrOJIbHUKA.

I'panycnas mepa yria.
Beprukanbusie u
CMEXHBIE YTJIBL.

OO0BbACHATH 1 HWILJIIOCTPHPOBATH
MOHATHE NTEPUMETPA MHOI'O-
YTOJIbHHUKA.

®opMyJIHMPOBATH OIPEIEICHUS
pacCTOsIHUS MEXIY TOYKAMH, OT
TOYKH J10 IIPSIMOU.
DopmMyJaMpoBaTh U 00bACHATH
CBOICTBA JUIMHBI, TPalyCHOU MEpbI
yria.

Pemarsb 3a1aun Ha BBIUUCIIEHUE
JIMHEWHBIX BEJIMYMH, IPayCHOU

YMeThb HaXOIUTh B PA3INIHBIX
MCTOYHHUKAX WH(POPMAIIHIO,
HEOOXOIMMYIO JIJISl PEIICHHS
MaTeMaTH4eCKUX MpoodIieM, u
MPEJCTABIIATH €€ B MOHATHOMN
dbopme, TOHUMATH U
HCIIOJIL30BaTh MaTeMaTH-
YeCKHe CPeICTBA HAITISAHOCTH
(depTexu) ISl WILTIOCTPALIH,
WHTEPIIPETAIIH.




buccekrpuca yrina u ee
CBOMCTBO.
[lepnenpukymnsp u
HAKJIOHHAs K IPSIMOM.
CepenunHbIit
MEPIEHIUKYIISP K
OTpE3KY.

CBoiicTBa OMCCEKTPHCHI
yria 1 CepeIMHHOTO
MEePIEHAUKYIISIPA K
OTpE3KY.

Onpenenenue. AKCHOMBI U
TeopeMsbl. Jlokaszarenb-
cTBO. /lokazarenscTBO OT
poTUBHOTO. Teopema,
oOparnas ganHoi. [Ipumep
Y KOHTPIIpUMEP

Mepbl.. Onupasich Ha TaHHBIE YCIOBHS
3a/1a4¥, HAXOAUTh BO3MOXXHOCTHU
MPUMEHEHHS HE0OXOIUMBIX (POpMYyII,
npeoOpazoBbIBaTh POPMYIIBI.
Hcnoan3oBath GopMyibl st
000CHOBaHUS JOKa3aTeNbHbIX
pacCyXIeHHI B X0/I€ PELICHHUS.
HNHTepnpeTHPOBATH MOJYYCHHBIN
pe3yJIbTaT U CONMOCTABJSATH €TI0 C
yCIIOBUEM 3a7a4u

®opMy.IHPOBATH U 10KA3bIBATh
TEOpPEMBI, BEIpaXAIOII1e CBONCTBA
BEPTUKAJIBHBIX U CMEXHBIX yIJIOB,
CBOICTBA U MPU3HAKU NapaslieIbHbIX
MPSIMBIX, O €IMHCTBEHHOCTH TIEp-
MEeHAUKYJISIpa K MPSIMOi, CBONCTBE
MEPIIEHANKYIIApa U HAaKIIOHHOH,
CBOMCTBaxX OMCCEKTPHUCHI yria U
CEpEMHHOrO MEPIEeHIUKYIIApa K
OTpE3KY.

Pemarp 3agaum Ha nocTpoeHue,
JI0Ka3aTeIbCTBO U BBIYUCIICHHUS.
BbiaensaTe B ycioBUM 331a41 YCIIOBUE
u 3akitodeHne. Onupasch Ha yCIOBHE
3a/1a4M, MPOBOJIUTH HEOOXOAMMBIE
J0Ka3aTeIbHbIe PACCYKICHUS.
ConocTaBisaTh NOTy4YEHHBIN
pe3ysbTaT ¢ yCIOBUEM 3aJauH.
BocnpousBoauts  HopMymTupOBKU
oTpe/ieNICHU; KOHCTPYUPOBATH
HECJIOXKHbBIE ONPE/IETICHUS CaMOCTOsI-
TenbHO. BocnpousBoauts Ghopmyiu-
POBKH U JI0Ka3aTeJIbCTBA N3YUYEHHBIX
TEOPEM, HPOBOAUTH HECIIOKHBIE
JI0Ka3aTeIbCTBA CAMOCTOATEIBHO,
CChLIAThCS B X07ie 000CHOBaHM Ha
OTpe/ieNICHNs], TEOPEMBI, aKCHOMBI

YMeHue moHUMATh U
HCIOJIb30BATh
MaTeMaTHYECKHUE CPEICTBA
HaTJISTHOCTH.

YMeHue npuMeHaTh
WHIYKTUBHBIE U IEAYKTHBHbIE
CHOCOOBI pacCyKACHUHN, BH-
JIETh pa3InYHbIE CTPATETUU
pelIeHus 3a1ad.

YMeHue [IaHupoBaTh U
OCYIIECTBIIATh JACSITEIBLHOCTD,
HAIPAaBIICHHYIO HA pelleHHe
3aJ1a4 UCCIEeI0BATEIBCKOTO
XapakTepa,

YMeHue BUACTD
MaTeMaTHYECKYIO 3a/auy B
KOHTEKCTE MPOOIEMHON
CUTYallUU B JPYTUX
JIACLIUIIIMHAX, B OKPYXKAOIIECH
JKU3HU.

2. TpeyrojibHUKH

TpeyrosbHUKH.
IIpssMoyronbHBIE, OCTPO-
YTOJIbHBIE U
TYIOYT'OJIBHBIE TPEYTOJIb-
HUKH. BeIcoTa, MesnaHa,
OuccekTpuca, CpeHssA
JIMHUS TPEYTOJIbHUKA.
PaBHOOenpeHHbIE U
PaBHOCTOPOHHHUE Tpe-
YTOJIbHUKH; CBOMCTBA U
MIpU3HAKU paBHOOE-
PEHHOT'O TPEYrOJIbHUKA.

[Ipu3Haku paBeHCTBa
TpeyroJbHUKOB. [Ipu3Haku
paBeHCTBa
IIPSIMOYTOJIBHBIX TpE-
yroapHUKOB. HepaBeHCTBO
TPEYroJIbHUKA.

®opMyJIMPOBATH OIPEIEICHUS
MPSIMOYTOJIBHOT'O, OCTPOYTOJIBHOTO,
TYHNOYTOJIBHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB;
BBICOTBI, MEJUAHBI, OUCCEKTPHUCHI,
CpeIHEN JINHUU TPEYroJIbHUKA,
pacno3HaBaTh U H300pakaTh UX Ha
yepTexax U pUCyHKax.
DopMyJIMPOBATh ONPEIEICHUE
PaBHBIX TPEYTOJILHUKOB. Dopmy-
JIMPOBATH U T0KA3bIBATb TCOPEMEI O
IIPU3HAKaxX PaBEHCTBA
TPEYTOJILHUKOB.

OO0BsACHATH 1 WIIIOCTPHPOBATH
HEPaBEHCTBO TPEYTOJIbHUKA.
®opMyJIMpPOBaAThH U 10Ka3bIBATH
TCOPEMEI O CBOMCTBax U IIprU3HaKax
PaBHOOEIPEHHOTO TPEYTOJIbHUKA, O
CpEIHEN JINHUN TPEYrOJIbHUKA.

‘YMeHue BbIABUTATH TUIIOTE3bI
IIPU pelIeHnn y4eOHbIX 3a/1a4,
MOHMMATh HEOOXOJUMOCTh UX
IIPOBEPKHU.

YMeHue npuMeHaTh
MHIYKTHUBHBIE U J€TyKTUBHbIE
CrocoObl paccyXJ1eHuM, BU-
JIETh pa3JIN4HbIE CTPATETUN
pelieHus 3aad.

YMeHHe caMOCTOSATENBHO
CTaBUTh 1I€JIU, BBIOUPATH U
CO3/1aBaTh aJTOPUTMBI JIJIst
pelieHus yueOHbIX MaTeMa-
TUYECKUX MPOOIIEM.

YMeHue rniuaHupoBaTh U
OCYILIECTBIIATD ACSITENBHOCTD,
HaIPaBJIEHHYIO HA pellleHne
3aJ1a4 UCCIIEI0BATENBCKOTO
Xapakrepa.




DopmMyaMpoOBaTh U I0Ka3bIBATh
TEOPEMBI O TOUKAX NIEPECEUECHUS
CEpEIMHHBIX NEPIEHANKYISPOB,
OHCCEeKTpUC, MeIMaH, BBICOT WU UX
IIPOJIOJKECHUM.

HccaenoBarh CBOMCTBA Tpe-
YroJIbHHUKA C TOMOLIbIO0 KOMIIBIO-
TEPHBIX IPOTPamMM.

Pemarb 3a1auu Ha MOCTPOEHUE,
JI0Ka3aTeIbCTBO U BBIUYMCIICHUS.
BoigensaTe B yciioBUU 3a7a4u
YCIIOBUE U 3aKJIIOUCHHE.
MopenupoBarh yCIOBHE 3a7a4u C
MOMOILBIO YepTeKa WM PUCYHKA,
NPOBOIMTH JOTIOJIHUTENIBHBIE 110-
CTpOEHHMS B X0/i€ pemeHus. Onupasich
Ha JJaHHBIC YCJIIOBUS 33/1a44, IIPOBO-
AUTb HEOOXOIMMBIE PACCYKICHUS.
HNHTepnperupoBarh 110JIy4CHHBINA
pe3yJIbTaT U COIOCTABIIATH €TI0 C
YCJIOBHEM 3a7jauu

3. IlapanjejibHble NPAMbIE

B3aumnoe pacnionoxenue
IIPSIMBIX HA INIOCKOCTH:
napajuleJIbHbIEe U
IIEPECEKAIOIINECS
npsmele. [Ipu3naku
[apaJUIeIbHOCTH JBYX
MPSIMBIX.

CBoiicTBa yIioB C
NapaJuIeIbHBIMU U
HIEPIECHIUKYJIIPHBIMU
cropoHamu. Ilepnenau-
KYJISIPHBIE NIPSIMBIE.
Teopemsl 0 mapa-
JIEIIBHOCTH U
MEPIEHIUKYISIPHOCTH
MPSIMBIX.

®opMyJIHMpPOBATh ONPEICIICHUE
MapajlIeNIbHBIX TMPSMBIX, OOBSICHATH C
IIOMOLIBIO PUCYHKA KaKHE YTIJIbI,
o0Opa3oBaHHbIE IIPU [IEPECEUEHUU
JBYX IPSMBIX CEKYIeH Ha3bIBAIOTCSA
HAKpECT JIS)KALUMU, KaKHue
OJIHOCTOPOHHUMH U KaKue
COOTBETCTBEHHBIMHU.
®opmMyIMpPOBATh U 10Ka3bIBATh
TEOPEMBI BBIPAYKAIOLUE IIPU3HAKU
MapaJuIEIbHOCTH JABYX IPSIMBIX..
HccaenoBarb cBoOlCTBa
MapaJuIeIbHBIX MPSMBIX C TOMOIIBIO
KOMIIBIOTEPHBIX IPOTPaMM.

Pemars 3a1a4n Ha OCTPOEHHUE,
JI0Ka3aTeIbCTBO U BBIUNCIICHHUS.
BolaeJasiTh B yCIIOBUM 33741
YCIIOBHE U 3aKJIIOYCHHE.
MopenupoBarh yCIOBHE 3a7a4u C
ITOMOLIBIO YEPTEKA WIN PUCYHKA,
NPOBOAMTH JOTIOJHUTENIBHBIE 110~
CTpO€HUS B X0J€ peuieHus. Onupasich
Ha JaHHBIE YCJIOBUS 33/1a41, IIPOBO-
AUTH HEOOXOTUMBIE PACCYKICHHUS.
HNHTepnperupoBaTh NOJyYECHHBIN
pe3yabTaT U CONOCTABIATh €ro ¢
YCJIIOBHEM 3aJa4M

YMeHue BblIBUTaTh FMIIOTE3bI
IIPU pEeUIeHUH y4eOHBIX 3a/1a4,
IOHUMAaTh HEOOXOAUMOCTb UX
TIPOBEPKH.

YMeHue npuMeHaTh
UHYKTUBHBIE U JIETyKTUBHbIE
CrocoObl paccyXJ1eHuM, BU-
JIeTh Pa3JInYHbIE CTPATETUU
pelieHus 3a1ad.

YMeHHe caMOCTOSITENbHO
CTaBHTH IIENIH, BHIOUPATH U
CO3/1aBaTh aJTOPUTMBI JIJIs
pelieHus: yueOHbIX MaTeMa-
TUYECKUX MPOOIIEM.

YMeHue rniaHupoBaTh U
OCYILIECTBIIATH AEATEIBbHOCTB,
HAIPaBJIEHHYIO HA pellIeHne
3aj1a4 MCCIe10BaTeIbCKOro
Xapakrepa.

4. CoOTHOIIEHHS MeK1Y CTOPOHAMH U YIJIAMH TPeyroJbHUKA

CooTHOILLIEHUS MEKTY
CTOPOHaMU U yrilaMu
TpeyronbHuka. Cymma
YTJIOB TPEYTOJIbHUKA.
Buemnue yribt
TpEeYyrojbHUKa, TEOpeMa o
BHEIIHEM YTJIE TPEYTOJIb-

®opMyJIHMpPOBaATh U 10Ka3bIBATH
TEOPEMBI O, COOTHOIIEHUSAX MEXKIY
CTOPOHAMU U YIJIaMU TPEYTOJIbHHKA,
CYMME€ YIJIOB TPEYTOJIbHUKA,
BHEIIHEM YIJIE TPEYTOJIbHHKA.
HccaenoBarsb cBOMCTBA Tpe-
YTOJIbHHKA C TOMOUIbI0 KOMIIBIO-

YMeHue BBIABUTaTh TUIIOTE3bI
IIPU pelIeHnr y4eOHbIX 3a/1ay,
MOHUMAaTh HEOOXOAUMOCTb UX
TIPOBEPKH.

YMeHue npuMeHsTh
WHIYKTHUBHBIE U JCTyKTHBHEIC
CHoCcOOBI PacCyKIACHUHN, BU-




HUKA
[IpsmoyronbHbIE
TPEYrOJILHUKH.
[Toctpoenue
TPEYroJIbHUKA MO TPEM
CTOpPOHaM

TEPHBIX TPOTPamMM.
Pemarpb 3a1a4u Ha MOCTPOCHUE,
JIOKA3aTeNbCTBO U BHIUYUCIICHUSI.
BbigenssTe B yclioBUU 33724
YCIIOBUE U 3aKJIIOUCHHE.
MopneanpoBarh yciaoBHE 3a/1a4 C
MOMOIIIBIO YepTeka WM PUCYHKA,
NPOBOIUTH JOTOJIHUTENbHBIE 110-
CTpPOEHHUS B X0ji€ perieHusi. Onupasich
Ha JIaHHbIE YCJIOBHUS 33]1a4u, NPOBO-
JAUTh HEOOXOIUMEBIE PACCYKICHUS.
HNHTEepnpeTUPOBATH NOJTYUYECHHbBIN
pe3yJIbTaT U COMOCTABIIATH €T0 C
YCIIOBUEM 33/1a41

JCTh paSJII/I‘{HBIe CTpaTeI‘ 15058
perieHus 3aad.

YMeHHne caMOCTOSTEIILHO
CTaBUTH I1€JIH, BEIOMPATh U
co31aBaTb aJ]FOpI/ITMLI JUIA
perieHus: yueOHbIX MaTeMa-
TUYECKUX MPOOJIEM.
YMeHHe TIaHUPOBATh U
OCYIIECTBIIATH JIEATEIbHOCTD,
HaIlpaBJICHHYIO Ha PEIICHHE
3aJ1a4 UCCIICA0BATEIILCKOTO
XapakTepa.

5. IloBTopenme. Pemienne 3agau

8 kuacc (68 u)

1. YerbipexyrojJbHUKH

MHOroyronbHuK.
Beinyxiibie MHOTO-
yroiasHUKH. Teopema o
CYMME YTJIOB BBIITYKJIOTO
MHOIOyrojesHuKa. Teo-
pemMa 0 CyMM€ BHEIIHUX
YTJIOB BBIITYKJIOTO
MHOT'OYTI'OJIbHUKA
YeTsIpexyrojbHHUK.
[Tapannenorpamm, Teo-
PEMBI O CBOMCTBAX CTOPOH,
YIJIOB U AMAaroHajen
napajuieJIorpaMMa 1 ero
IIPU3HAKH.
[IpssMoyronbHUK, TEOpEMa
O PaBEHCTBE JMaroHajieu
MPSIMOYTOJIbHHKA.
PomO, Teopema o cBoiicTBe
JaroHaJen.
KBanpar.

Tpaneuus, cpenuss
JIMHUS Tpanenuuu; paBHoO-
OelpeHHast Tpaneunus

Pacno3HaBaTh MHOTOYTOJIbHUKH,
(popmyampoBars onpeneneHue u
NPUBOAUTH IIPUMEPDI
MHOT'OYTOJIbHUKOB.
®opMyJIMpPOBaTh U 10Ka3bIBATH
TEOPEMY O CYMME YIJIOB BBIITYKJIOTO
MHOT'OYTI'OJIbHUKA.

DopMyMPOBATH ONPEICICHUS
napajuiesiorpaMma, IpsiMoyroyibHHKa,
KBajipaTa, poM0a, TpamneiuH,
paBHOOEPEHHON U MPSAMOYTOJIbHON
Tpaneuuu, CpeIHe JTMHUU TPAIeIUH;
pacno3HaBaTh U H300pakaTh UX Ha
yepTexax U pUCyHKax.
®opMyJIMpPOBaTh U 10Ka3bIBATH
TEOPEMBI O CBOMCTBAX M MPU3HAKAX
napajuiesiorpaMmma, npsiMoyrojibHHKa,
KBaJpara, poM0a, Tpaneuuy.
HccaenoBarb cBolicTBa
MHOT'OYI'OJIbHUKOB, YEThI-
PEXYTOJIBHUKOB C TOMOLIBIO
KOMITBIOTEPHBIX MPOTrpamM.

Pemarsb 3aaun Ha HOCTpOEHUE,
JIOKa3aTeJIbCTBO U BBIYMCIICHUS.
MopenupoBaTh ycIOBHE 3a/1a4H C
IIOMOUIBIO YEPTEKA UM PUCYHKA,
NPOBOJIUTH JIONOJHUTENIbHBIE 10~
CTPOEHMS B XO/I€ PELLIEHUS.
Boiaeasite Ha yepTexe
KoH(UTyparuu, HeoOX0IUMBIE IS
MpOBeACHUST 000CHOBAHUH
JIOTUYECKUX LIaroB PELICHUS.
HNHTepnperupoBaTh NOJy4ECHHBIN
pe3yJIbTaT ¥ CONOCTABIIATH €T0 C
YCIIOBUEM 3ajjauu

YMeHue BLIIBUTaTh
TUIIOTE3bI IPU PEILICHUH
y4eOHBIX 3a7a4, IOHUMATh
HE00XO0IUMOCTh UX MPOBEPKHU.
YMeHue npuMeHsTh
MHYKTHBHBIE U JITyKTHBHbIE
CrocoObl paccyXJ1eHuM, BU-
JIeTh Pa3JInYHbIE CTPATETUU
pelieHus 3a1ad.

YMeHHne caMoCTOSITENbHO
CTaBHTD IIENIH, BBIOUPATh U
CO3/1aBaTh AJTOPUTMBI IS
pelieHus yueOHbIX MaTeMa-
TUYECKUX MPOOIIEM.

YMeHue niuaHupoBaTh U
OCYIIECTBIIATD ACSITEIBHOCTD,
HaIPaBJIEHHYIO HA pellieHNe
3aJ1a4 UCCIIEI0BATENIBCKOTO
Xapakrepa.

2. INnomaan

Tloustue miomanu
wiockux ¢uryp. PaBHo-

OO0BACHATH ¥ HILJIIOCTPHPOBATH
MIOHSATUS PABHOBEIIUKUX U

YMeHnue BUIETD
MaTEeMaTUYECKYIO 3a7]a4y B




COCTaBJICHHBIC U
paBHOBEIUKHE (PUTYPHI.
[Imomaae mpsAMOyroJibHU-
ka. [Inomanu napanneno-
rpaMMa, TpEyrojibHUKA U
Tpaneuuu (OCHOBHBIE
dhopmyiibl). DopMyIIbI,
BBIpaXKarollye Iomaib
TPEYroJIbHUKa Yepe3 JBE
CTOPOHBI M YTOJI MEXIY
HUMHU, Yepe3 IepUuMeTp U
paanyc BOUCaHHOU
OKpY>KHOCTH; popmyIia
I'epona. Inomane MHOTO-
yrOoJbHUKA.

Teopema [Tudaropa.

PaBHOCOCTABJICHHBIX (PUTYD.
BoiBoauTh HopMysl IIIOIIAACH
MPSMOYTOJIBHHKA, TApaJLIeIorpaMMa,
TPEYroJbHHUKA U TPAEINH, a TAKXKe
(hopMyITy, BRIPAKAOIIYIO TUIOIIATH
TPEeyroJbHUKA Yepe3 ABE CTOPOHBI U
yroJI MEXI1y HUMH, JUTHHY OKPY>KHO-
CTH, IJIOLIA/Ib KpyTa.

HaxoauThb 1mIoma s MHOTOYTOJIbHUKA
pa3bueHueM Ha TPEyTroJIbHUKU U
YEeTHIPEXyTOJIbHUKH.
®opMyJIMPOBATH U 10KA3bIBATH Te-
opemy [udaropa.

Pemarsp 3a1aun Ha IOCTpOCHHUE,
JIOKA3aTeIbCTBO U BHIUYUCIICHUSI.
BbigensiTe B yclioBUU 337241
YCIIOBUE U 3aKJIIOUEHUE.
MoneanpoBaTh yciaoBHE 3a/1a4 C
MOMOIIIBIO YepTeKa I PUCYHKA,
NPOBOIUTH JOTOIHUTENIBHBIE 110-
CTpOEHHUs B Xoji€ pemieHus. Onupasich
Ha JIaHHbIE YCIIOBUS 33]1auu, NPOBO-
JAUTh HEOOXOIUMEBIC PaCCYKICHUS.
HNuTepnpeTupoBaTh NoIy4YeHHBIN
pe3yJIbTaT U CONOCTABIIATh €TI0 C
yCIIOBUEM 3a7auu

KOHTEKCTE MPOOIeMHOM
CUTyalluu B IPYIUX
JUCLUIUIMHAX, B OKPYKaIOILEH
KHU3HMU.

HNMmers nnepBoHavabHbIE
MIpeJICTaBICHHs 00 UIEsX U O
METO/aX MaTeMaTUKHU KaK
YHUBEPCAIBHOM SI3bIKE HayKH
Y TEXHUKHU, CPE/ICTBE
MOJICJINPOBAHUS ABJICHUN U
IIPOLIECCOB

YMeHue npuMeHsTh
WHYKTUBHBIC U JICTYKTUBHBIC
crocoObl paccyXJ1eHuM, BU-
JIeTh pa3jIu4HbIC CTPATeruu
penieHus 3aay.

YMeHue caMoCTOSATENBHO
CTaBUTH 1IeJIU, BBIOUPATH U
C03/1aBaTh aJTOPUTMBI JIJIs
pelieHus yueOHbIX MaTeMa-
TUYECKUX TTPOOJIEM.

YMeHue 11aHUPOBATH U
OCYIIECTBIIATH JIEATEILHOCTD,
HaIlpaBJICHHYIO Ha PELEHHE
3a/1a4 UCCIIEI0BATEIBCKOrO
Xapakrepa.

3. IlomoOHble TPEYTrOJbLHUKH

Teopema Paneca.
ITonoGue TpeyroyibHUKOB;
KOX(QPHUIHMEHT 1M0100usI.
ITpu3zHaku noxoOus
TPEYTOJILHUKOB.

CooTHolIeHnEe MEX Ty
IUIOIIAISIMU ITOJ00HBIX

buryp

OO0BSACHATH 1 WIIOCTPUPOBATH
OTHOIICHHE TUIONIAIeH O JOOHBIX
¢buryp.

@DopMyMPOBATH ONpPEICICHUE
MOI00HBIX TPEYTOJIbHUKOB.
®opMyJIMpPOBATH U J0Ka3bIBATH
TEOpPEMBI O MPU3HAKaX N0100us
TPEYTroJIbHUKOB, TeopeMy Daneca.
HccaenoBarb CBOWCTBA Tpe-
YTOJIbHHUKA C TOMOLIbIO0 KOMIIBIO-
TEPHBIX TPOTPAMM.

Pemarp 3a1aun Ha IOCTPOEHHUE,
JIOKa3aTebCTBO U BBIYNCIICHUS.
BeigensaTe B yciioBuu 3a1auu
YCIIOBHE U 3aKIIFOYEHUE.
MonesnpoBarh yciI0BHE 3a/1a4U C
ITOMOIIBIO YepTeKa WM PUCYHKA,
NPOBOIMTH JOTIOJIHUTENBHBIE 110-
CTpOEHHMS B Xoi€ pemenus. Onupasich
HAa JIaHHBIE YCIIOBHUS 33]1auy, NPOBO-
JAUTH HEOOXOIMMBIC PACCYXKICHUSI.
HNHuTepnperupoBaTh M0JIy4YECHHBIN
pe3yabTaT U COMOCTABIATH €0 ¢
YCIIOBUEM 3a7auu

YMeHue BHIABUTaTh THIIOTE3BI
IIPU pelIeHnn y4eOHbIX 3a/1a4,
MOHUMATh HEOOXOAUMOCTD UX
IIPOBEPKH.

YMeHue npuMeHaTh
MHIYKTHBHBIE U J€TyKTUBHbIE
CrocoObl paccyXJ1eHuM, BU-
JIeTh pa3JInYHbIe CTPATETUN
pelieHus 3aad.

YMeHHe caMOCTOSATENBHO
CTaBUTh 1I€JIU, BBIOUPATH U
CO3/1aBaTh aJTOPUTMBI JIJIs
pelieHus: yueOHbIX MaTeMa-
TUYECKUX MPOOIIEM.

YMeHue rniuanupoBaTh U
OCYIIECTBIIATD ACSITEIBHOCTD,
HAIPaBJIEHHYIO HA pellIeHNe
3a]1a4 UCCIIEI0BATEIBCKOTO
Xapakrepa.

4. OKpYXKHOCTH

OKpy>KHOCTb U KpYT.
LenTp, pagunyc, amamerp.
Hyra, xopaa. Cextop,

®opMyJIHPOBATH OIPEIEICHUS
MOHSTHH, CBA3aHHBIX C OKPYKHOCTBIO,
LIEHTPAJIBLHOI'O U BIIMCAHHOTO YIJIOB,

YMeHue BbIABUTATH TUIIOTE3bI
IIPU pelIeHnr y4eOHbIX 3a/1ay,
MOHUMAaTh HEOOXOAUMOCTb UX




cerMmeHT. LlenTpanbHbIi,
BIUCAHHBINA YTOJI, BEJIU-
YUHA BIIMUCAHHOIO yrJa.
B3anmuoe pacnonoxenue
IIPSIMOM ¥ OKPYKHOCTH,
JIBYX OKPY>KHOCTEH.
Bnucannsie u
LEHTPAJIbHBIE YTJIbL.
Kacarenbnas u cexymas K
OKPYKHOCTH, UX CBOMCTBA.
BrnicanHble 1 onyMcaHHbIe
MHOT'OYTOJIbHUKHU. OKpYX-
HOCTb, BIIUCAHHAS B
TPEYrOJIbHUK, U OK-
PYKHOCTb, OIMCAaHHAas
OKOJIO TpeyrojpHuka. Teo-
PEMBI O CYIIECTBOBAHUNU
OKPY’KHOCTH, BIUCAaHHOH B
TPEYrOJIbHUK, U
OKPY>KHOCTH, OITUCAHHOU
OKOJIO TPEYTOJIbHUKA.
Bnucannsie u onucanHble
OKPY>KHOCTH MPaBUIILHOTO
MHOT'OYTOJIbHHUKA.

CEKYILIEH U KacaTeIbHOM K
OKPY>KHOCTH, YIJIOB, CBSI3aHHBIX C
OKPY>KHOCTBIO.

®opMyJIHPOBATH U J0Ka3bIBATH
TEOPEMBI O BIMCAHHBIX yIjax, yIriax,
CBSI3aHHBIX C OKPY>KHOCTBIO, TEOPEMBI
CBSI3aHHBIE C 3aMeUaTeIbHBIMU
TOYKAMH TPEYTOJIbHUKA: O
OucceKTpuce yria U Kak CIeJCTBHE, O
nepecedyeHu OUCCEKTPUC
TPEYTOJIbHUKA, O IEPECEUEHUN
CEPEIMHHBIX NIEPIECHAUKYIISIPOB K
CTOPOHAM TPEYTOJIbHUKA, O
IIEPECEYEHUH BBICOT TPEYIOJIbHUKA,
TEOpeMbI 00 OKPY>KHOCTH, BIICAHHOU
B TPEYTOJIbHUK U ONMCAHHOW OKOJIO
TPEYTOJIbHUKA, O CBOMCTBE YIJIOB
BIINCAHHOT'O YETBIPEX YT OJIbHHUKA.
HN3o00paxath, pacno3HaBaTh 1
ONKCBIBATH B3aUMHOE PACIOJIOKEHNE
IIPSIMOM ¥ OKPYKHOCTH.
HccaenoBath cBoiicTBa KOHU-
rypaluii, CBI3aHHBIX C OKPYKHOCTBIO,
C IIOMOILBIO KOMITBIOTEPHBIX
IIPOrpaMM.

Pematp 3a1aun Ha OCTPOEHHUE,
JI0Ka3aTeJIbCTBO U BHIYMCIICHUS.
MopenupoBaTh yCIOBHE 3a/1a4H C
IIOMOLIBIO YEPTEKA UM PUCYHKA,
NPOBOIMUTH JIONIOJHUTEIIBHBIE 110~
CTPOCHHMS B XO/I€ PELLIEHUS.
BobiiessiTe Ha uepTexe KOHPU-
rypamnuu, HeoOXoIuMBbIe IS
IIPOBE/IEHUs] 000CHOBAHUH J10-
TMYECKUX I1aroB peIIeHuUs.
HNHuTepnperupoBaTh MOIy4ECHHBIN
pe3yJbTaT ¥ CONMOCTABJSATH €TI0 C
YCIOBUEM 337a4u

MIPOBEPKHU.
YMeHue npuMeHsTh
WHIYKTUBHBIE U IE€AYKTUBHbBIE
CIocoObI pacCyXACHUH, BU-
ACTh Ppa3JIMYHBIC CTPATCTUHN
pelieHus 3a1ad.

YMeHune caMoCTOSTENBHO
CTaBUTH 1IeJIU, BBIOUPATH U
CO31aBaTh aJITOPUTMBI IJIs
pelieHus yueOHbIX MaTeMa-
TUYECKUX MPOOJIEM.

YMeHue [IaHupoBaTh U
OCYIIECTBIIATH JIEATEIbHOCTD,
HAIPAaBIICHHYIO HA pellIeHue
3a/1a4 UCCJIeI0BATENHCKOTO
Xapakrepa.

5. IloBTopenmue. Pemienne 3anau




9 kaacc (66 u)

1. BekTopsl

Bekrop. [{nuna (Moxyinb)
BekTopa. PaBeHCTBO
BekTOpOB. KomummHeapHbie
BEKTOPBL. Y MHOXKEHHUE
BEKTOpa Ha YUCJI0, CyMMa
BEKTOPOB, PA3JIOKEHHE
BEKTOpa 110 IByM
HEKOJUTMHEAPHbIM
BEKTOpaM.

DopMyIMPOBATH ONPEACICHUS U
WILTFOCTPUPOBATH MOHATHUS BEKTOPA,
JUTUHBI (MOJTYJIs) BEKTOPA,
KOJUTMHEAPHBIX BEKTOPOB, PABHBIX
BEKTOPOB.

BbINoOJHATH Onepanu Hajl BEK-
TOpaMHu.

BbINOJIHATH MPOEKTHI MO0 TEMaM
KCIOJIb30BAHUS BEKTOPHOTO METO1A
MPY PEMIEHUH 3a7a4 Ha BRIYUCIICHUS U
JIOKA3aTeNbCTBA

YMeHue noHuMars u
UCIIOJIb30BaTh
MaTeMaTHUYECKHUE CPENICTBA
HarJs,IHOCTH.

YMeHue npuMeHaTh
UHAYKTUBHBIE U JIETyKTUBHbIE
CHOCOOBI pacCyKACHUHN, BH-
JIeTh Pa3JInYHbIE CTPATETUn
pelieHus 3a1ad.

YMeHMe MJIaHUPOBATh U
OCYILIECTBIIATH JACATEIBHOCTB,
HaIpaBJICHHYIO Ha pellieHue
3aJ1a4 UCCIIEeI0BATEIBCKOTO
XapakTepa;

2. Mertoa KoOOpaAMHAT

JlexapTOBbI KOOPAMHATHI
Ha IJIOCKOCTH.
Koopaunartsl BekTopa.
YpaBHEeHUE NIPAMON U
OKPYKHOCTH.
Koopaunatsl cepennbl
oTtpe3ka. Popmyna pac-
CTOSIHUSL MEXIY JBYMS
TOYKaMH IIJIOCKOCTH.
VYpaBHEHHE OKPYKHOCTHU

OO0BACHATH U MITIOCTPUPOBATH
MOHATHE JIEKaPTOBON CHCTEMBI
KOOp/JUHAT.

BbiBOIMTH U HCNOJIB30BATH
(hopMyIIBI KOOPIUHAT CEPEIMHBI
OTpE3Ka, PACCTOSTHUS MEKTY TBYMsI
TOYKaMHU IJIOCKOCTH, YPaBHEHUS
MPSIMOM U OKPY>KHOCTH.
BbIYHCasITh JUIMHY ¥ KOOPMHATHI
BEKTOPa, KOOPUHATHI CEPEIHHBI
OTpe3Ka, JUIMHY BEKTOpa, paCCTOSHUE
MEXy IBYMSI TOUKaMHU.
BbINOTHATH TIPOEKTHI IO TEMaM
UCIOJIb30BAHUS KOOPIUHATHOTO
METO/J1a IIPY PELIeHUH 331a4 Ha
BBIYHCIICHUS M JIOKA3aTeNbCTBA

YMeHue BUIECTH
MaTeMaTUYECKYIO 3a7a4y B
KOHTEKCTE MPOOIEMHON
CUTyalluu B IPYrUX
JIUCLIUIUIMHAX, B OKPYXKAOIIEH
JKU3HHU.

HNMmerb nnepBoHavaIbHbBIE
MpEJICTaBICHHS 00 UIESX U O
METO/JaX MaTeMaTUKHU KaK YHU-
BEpPCAJIbHOM SI3bIKE€ HAYKH U
TEXHUKH, CPECTBE
MOJICJINPOBAHUS ABJICHUN U
MIPOIIECCOB

3. CooTHoleHHus MEKIAY CTOPOHAMHA U YIJIaMHU TPEYIroJIbHUKA. CKaJ’lﬂpHOQ

MPOU3BECICHNE BEKTOPOB

Cunyc, KOCUHYC, TaH-
T€HC, KOTAaHT'€HC OCTPOro
yriia IpsiMOYTOJIbHOTO
TpPEeYrojbHUKA U YTTIOB OT
0 o 180°; mpuBeneHue K
octpoMy yriy. Pemenue
MPSIMOYTOJIBHBIX
TpeyroibHUKOB. OCHOBHOE
TPUTOHOMETPUIECKOE
TOX)aecTBO. DOpMyIIBI,
CBSI3BIBAIOIINE CHHYC,
KOCHUHYC, TAHT€HC,
KOTaHT€HC OJTHOTO U TOTO
xe yrina. COOTHOIICHUS
MEXy CTOPOHAMH H
yriIaM# TPEYrojJbHUKa

CkansipHoe
MIPOU3BEJIEHNE BEKTOPOB

Yron Mexay BEeKTO-
pamu.

DopMyJIMPOBATh ONPEICICHUS U
WTIOCTPHPOBATH TOHATUS CUHYCA,
KOCHHYCA, TAHT€HCA U KOTaHI€HCa
OCTpOTO yria IpsMOYTrOJbHOIO
TpeyroibHUKa. BBIBOAUTH pOpMYIIBL,
BbIpa)karolye QyHKIMU yriia
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA Yepe3
€ro cCTopoHsl. POpMyJIHPOBATH
OINpEJIETICHUSI CUHYCA, KOCUHYCA, TaH-
reHca, KoTaHreHca yriios ot 0 1o
180°.

BbiBoaANTH (hOpMYITBI, BEIpAXKAIOIINE
¢bynxuu yrios ot 0 1o 180° yepes
(YHKIIUU OCTPBIX YIJIOB.

Haxoauthb yron Mexay BeKTOpamH,
CKAIIIPHOE IPOU3BEACHUE BEKTOPOB.
®opMyJIMPOBaTh U PA3bACHATH
OCHOBHO€ TPUTOHOMETPUYECKOE
TOXaecTBO. Ilo 3HaYeHUIM OTHOU
TPUTOHOMETPUYECKON (PYHKIIMU yTia

‘YMeHue BbIABUTATH TUIIOTE3bI
IIPU pelIeHnn y4eOHbIX 3a/1a4,
MOHMMATh HEOOXOUMOCTh UX
IIPOBEPKHU.

YMeHue npuMeHaTh
MHIYKTHBHBIE U J€TyKTUBHbIE
CrocoObl paccyXJ1eHuM, BU-
JIETh pPa3JINYHbIE CTPATETUN
pelieHus 3aad.

YMeHHe caMOCTOSATENBHO
CTaBUTh 1I€JIU, BBIOUPATH U
CO3/1aBaTh aJTOPUTMBI JIJIs
pelieHus yueOHbIX MaTeMa-
TUYECKUX MPOOIIEM.

YMeHue rniuaHupoBaTh U
OCYILIECTBIIATD ACSITENBHOCTD,
HAIPaBJIEHHYIO HA pellleHne
3aJ1a4 UCCIIEeI0BATEIBCKOTO
Xapakrepa.




Pemenue
TPEYroJIbHUKOB: TeOpeMa
KOCHUHYCOB U T€OpEMaA
CHUHYCOB.

BBIYMCJISATH 3HAYEHUS JPYTUX
TPUTOHOMETPUUECKUX (PYHKIIMHA 3TOTO
yrna. OGOCHOBBIBATh YTBEPHKICHHE O
CBOMCTBaxX CKaJsIPHOTO MPOU3BEICHUS
®opMyJIHpPOBaTh U 10Ka3bIBATH
TEOpPEMBbI CHHYCOB U KOCHYCOB.

4. JI1MHA OKPY’KHOCTH U IJIOLIAJAb KPYra

[IpaBuibHbIE
MHOI'OYTOJIbHUKHU. J[11nHa
OKPYKHOCTH, YHCJIO JI;
JUIMHA AYTH OKPYXHOCTH.
[Imomans kpyra u
IIoUIa/lb CEKTOpa.
Dopmyibl A1t
BBIUHCIIEHUS] CTOPOHBI
MIPaBUIILHOTO

MHOTI'OYI'OJIbHUKA; pajnyca
OKPY>KHOCTH, BIIICAHHOI B

IIPaBUJIbHBIN
MHOI'OYTOJIbHUK; pajnyca
OKPY>KHOCTH, OITMCAHHOM
OKOJIO TPaBUJIBHOTO
MHOI'OyTOJIbHUKA

DopMyJIMPOBATh ONPEIEICHUS
MIPAaBUJILHOIO MHOTOYTOJIbHUKA.
HN3o0paxars u popmMyJupoBaTh
OIpe/Ie/ICHUs] BIIMCAHHBIX U
ONMCAHHBIX MHOTOYTOJIbHUKOB;
OKPY>KHOCTH, BIINCAHHOM B
MPaBUJIbHBII MHOTOYT'OJIBHUK, U
OKPY’KHOCTH, OIIMCAHHOW OKOJIO HETO.
DopMyJIMPOBATh U I0Ka3bIBATh
TEOPEMBI O BIIMCAHHON ¥ OMMCAHHOU
OKPY’KHOCTSIX TPEYTOJIbHUKA U
MHOI'OYTOJIbHUKA.

HccnenoBarthb cBoiicTBa KOH(DU-
rypanui, CBA3aHHBIX C OKPYKHOCTBIO,
C IOMOIIBIO KOMIIBIOTEPHBIX
IIPOrpamMM.

PemaTp 3aaun Ha MOCTPOEHHUE,
JI0Ka3aTeNIbCTBO U BHIYMCIICHHUS.
MogaeanpoBaTh YCIOBHE 3a7a41 C
IIOMOIIIBIO YePTEKa UIN PUCYHKA,
NPOBOAUTH JOIOIHUTENIBHBIE 10~
CTPOEHHUS B XOJ€ pPELICHUSI.
BobiiesasiTh Ha uepTexe KoHPH-
rypamuu, HeoOXOIUMBIE IS
IpoBeIeHUs1 000CHOBaHUH JI0-
TMYECKHX I11aroB PEIICHHUS.
HNHTepnperupoBaTh NOJy4ECHHBIN
pe3yJIbTaT U CONMOCTABJISATH €TI0 C
YCJIIOBHEM 3aJ1a4H.

YMeHuUe BbIBUTaTh TUIIOTE3bI
IIPU peUIeHnr y4eOHBIX 3a/1a4,
MOHUMATh HEOOXOJUMOCTh UX
MIPOBEPKHU.

YMeHue npuMeHsTh
WHIYKTUBHBIE U JICAYKTHBHBIE
crocoObl paccyXJ1eHuM, BU-
JIETh pa3IUIHbIE CTPATETUH
pelieHus 3a1ad.

YMeHue caMoCTOSATENBHO
CTaBUTH 1Ie7IU, BBIOUPATH U
C03/1aBaTh aJTOPUTMBI JIJIs
pelieHus yueOHbIX MaTeMa-
TUYECKUX MTPOOJIEM.

YMeHue MIaHUpOBaTh U
OCYIIECTBIIATH JIEATEITLHOCTD,
HAIPAaBICHHYIO HA pellIeHHe
3a]1a4 UCCIEeI0BATEIbCKOTO
Xapakrepa.

5. JIBM:KeHUs

ITonsATHe 0 paBeHCTBE
¢buryp. Ilonstue nBuxe-
HUS: OceBas U
LEHTpaJIbHAsl CHMMETPUH,
napajuleNIbHbIN IEPEHOC,
IIOBOPOT.

OO0BsICHATH 1 WIUIIOCTPUPOBATH
MOHSATHSI paBEHCTBA PUTYp, O100MUSL.
CTpouThb paBHbBIE U CHMMETPUYHBIE
(Gurypsl, BBINOJIHATH [1apAJUIEIbHBIN
IIEPEHOC U TTOBOPOT.

HccaenoBarb CBONCTBA JBUKEHUH C
IIOMOIIBI0 KOMIIBIOTEPHBIX POTPAMM.
BrImoJHars IIPOCKTHI IO TEMaM
reOMEeTPUUECKUX MTpeodpa3zoBaHuil Ha
IJIOCKOCTH

YMeHue miaHupoBaTh U
OCYIIECTBIIATh AESTENBbHOCTb,
HaNpaBJICHHYIO Ha pellieHue
3aJja4d UCCIIe10BATENbCKOrO
XapakTepa.

6. HauajabHble CBeIeHHS U3 CTEPEOMETPHH

MHuororpanauku. Tena u
IIOBEPXHOCTH BpALIEHUS

OO0BACHATH U HWILJIIOCTPHPOBATH
MOHATHSI MHOTOI'PaHHUKA, €70 TPAHH,
pebdep, BepIINHbI, TUaroHa M, BUJIbI
MHOTOTPaHHHUKOB.

OmnpeneasaTs Kakoil MHOTOTPaHHUK
Ha3bIBAETCS BBITYKJIBIM, YTO TaKoe N
— yroJibHasi IpU3Ma 1 €€ OCHOBAaHMUS,

‘YMeHue BbIIBUTATh
TUIIOTE3BI P PEIICHUH
y4eOHBIX 3a7a4, TOHUMATh
HE00XOIUMOCTh MX MPOBEPKHU.
YMeHue npuMeHsTh
WHIYKTUBHBIE U IEAYKTUBHbBIE
CrocoObl paccyXJ1eHuM, BU-

OOKOBBIE I'paHU 1 OOKOBBIE pedpa,

ACTh Pa3JIMYHBIC CTPATCTUN




BBICOTA IMPU3MBI. HI/IpaMI/I,Z[aI pCIICHUs 3a/1a4.

OCHOBaHHeE, BEPIINHA, OOKOBBIC YMeHHe cCaMOCTOSATETHHO
rpanu, O0KOBbIe pedpa, BHICOTA CTaBHTb 1IEJIU, BHIOUPATh U
nupamusl. Lumuaap u ero CO371aBaTh aJTOPUTMBI JJIS
COCTaBJISIIOIIIE U KOHYC. pelieHns yueOHbIX MaTemMa-

OTanyaTh ¥ WUIIOCTPUPOBATh U3 |TUYECKUX MPOOIIEM.
MHOXECTBA IPU3M IMapajlieNienumesl, |YMeHHe MIaHUpOBaTh U
OTJIMYATh MUPAMUJIBI U IPABUIIBHBIE  |OCYIIECTBIATH ACSITENBbHOCTD,

nupaMubl, DUWJIMHAPBI U KOHYCHI. HaIpaBJICHHYIO Ha pCHICHUC
®opMyJIMPOBAThH U J0KA3bIBATH 3a/1a4 UCCIIEI0BATEIbCKOrO
YTBEPKJICHHS O CBOMCTBE Xapaxrepa.

JMaroHayel mapaielienumesa u p

KBaJ[paTe TuaroHain

MPSIMOYTOJIBHOTO MTapaJuIeIICIUIICAA. .
BeiBoauts hopmyiny oobema
MPSIMOYTOJIBHOTO MapaJlIesIeIuIIe A,
00BeM mupaMubl, 00HEM U TUIOIIAb
OOKOBOY TIOBEPXHOCTH WJIMH/IPA,
00BbEeM KOHYCa U TUIOIAAb OOKOBOMA
MOBEPXHOCTU KOHYCa, 00bEeM M1apa

7. OO0 akcuoMax IJIAHMMETPUH

8. IloBTopeHnue. Pemenne 3agay

7 kiacce KomnnuecTtBo N3 Hux
9acoB KOHTPOJIbHBIE
paboThI
HauanbHble reoMeTprUIecKre CBEICHHSI 9 1
TpeyronbHUKH 18 1
[TapamienpHble IpsiMbIE 13 1
CooTHOIIEHNSI MEXly CTOPOHAMU M YIJIaMU TPEYTOJIbHUKA 19 2
[ToBropenue. Pemenue 3amau 9 1
UTOI'O 68 6
8 knace KonnuecTtso N3 Hux
9acoB KOHTPOJIbHBIE
paboThI
YeThIpexyroJbHUKN 14 1
[Tnomane 14 1
[Too6HbBIE TPEYTOJIBHUKH 19 2
OKpyKHOCTb 17 1
[ToBTOpenue. Pemenune 3anau 4
UTOI'O 68 5




9 kJaacc KonuuectBo U3 Hux
9acoB KOHTPOJIbHBIE
paboThI

Bexropsl 8
MeTtoa KoopAMHAT 10 2
CoOTHOIICHUST MEXKIY CTOPOHAMH M YTJIIaMH TPEYTOJIbHHKA. 10 1
CkansipHOe MPOU3BEACHUE BEKTOPOB
JlmrHa OKPY)KHOCTH U TIJIOMIAh KpyTa 11 1
JIBroKeHUS 7 1
HavansHbie cBeIeHUS N3 CTEPEOMETPUU 8
006 akcroMax TUIAHUMETPUH 2
IToBropenue. Pemenue 3amau 10
NTOI'O 66 5
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