AHHOTaUUs K padoyeit nporpamme no npeamery «I'eomerpusp»
1. Conep:kanue y4eOHOro npeamera

Harasanass reomerpus. HarnsnHele npeacraBieHuss O NMPOCTPAHCTBEHHBIX (Qurypax: Kyo,
napajieNenure]], npu3Ma, nupaMmusa, map, cpepa, Konyc, nminaap. M3o0pakeHne mpocTpaHCTBEH-
HbIX ¢uryp. Ilpumepsl cedenuit. MuororpaHHukd. [IpaBwiibHBIE MHOTOTpaHHHMKH. [Ipumepbl
Pa3BEPTOK MHOTOTPAHHUKOB, LIMJIMH/PA U KOHYCA.

[Tonarue 06béma; equHMLbI 00bEMa. OOBEM NPAMOYTOJILHOTO Napajiesienunea, Kyoa.

I'eomerpuueckne ¢purypsl. [Ipsameie u yrasl. Touka, npsmas, miockocTs. OTpe3ok, Jyd.
VYroin. Buael yrios. BepTukanbHble 1 CMEXHBIE YIiibl. buccekTpuca yria.

[TapamtensHble ¥ nepecekaromuecs npsmsle. [lepneHaukymnsapHele npsMsle. TeopeMbl 0
NapaJUIEJIbHOCTH M NEPHEHIUKYJIIPHOCTH MpsAMBIX. [lepneHauKynsap WM HakIOHHAs K IPSIMOM.
CepenHHBIN EPIEHAUKYISP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOMCTBA OMCCEKTPUCH! YIVIa U CEPETMHHOIO MEpIIEHAUKYIIApa
K OTPE3KY.

Tpeyronsuuk. Beicota, Menuana, OuccekTpuca, CpeaHsAs JIMHUS — TPEyroJbHUKA.
PaBHOOepeHHBIE W PaBHOCTOPOHHHE TPEYTOJbHUKH; CBOMCTBA W TPU3HAKA PABHOOEIPEHHOTO
TpeyroibHuka. IIpusHaku paBeHcTBa TpeyronbHUKOB. HepaBeHCTBO TpeyroipHuka. COOTHOIIEHUS
MEXAy CTOPOHAMH U YTJIAMH TPEYTOJIbHUKA.

CymMma yriaoB TpeyrosibHuka. BHemHue yriel TpeyroibHuka. Teopema ®aneca. IlogoGue
TpeyroasHUKOB. [Ipu3naku momobust TpeyronsHuKoB. Teopema [Tudaropa. Cunyc, KOCHHYC, TAaHTEHC,
KOTaHI'€HC OCTPOro yrija NpsMOYroJbHOTO TpeyrojapHuka u yrinos or 0 mo 180°; mpuBenenue x
ocTpoMy yriy. Perienue npsiMOyrosibHbIX TPEYroiabHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJE-
cTBO. DOpMyIbl, CBA3BIBAIOIIME CHUHYC, KOCHHYC, TaHI€HC, KOTAHT€HC OJHOIO0 M TOro € yIJa.
Pemenue TpeyroibHUKOB: TeOpeEMa KOCUHYCOB U T€OpeMa CUHYCOB. 3aMeydaTelbHble TOUKH TPEYroJib-
HUKA.

Yersipéxyronpnauk. [lapamienorpaMm, ero cBoicTBa U Npu3Haku. [IpAMOyroiapHUK, KBaapar,
poMO, UX CBOMCTBA U MpU3HAKU. Tpanenus, cpeHss JIUHUS Tparenuu.

MHoroyroiasHUK. Beimykiibie MHOTOyrodsHUKH. CymMMa YIJIOB BBITYKJIOTO MHOTOYTOJIBHHKA.
[TpaBrIIBHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. Jyra, xopaa. Cekrop, cermeHT. LleHTpanbHbIi yroj, BIUCAHHBIA Yro,
BEJIMYMHA BIIMCAHHOIO yIya. B3auMHOE pacrionokeHue NpsMON U OKPYKHOCTH, IBYX OKPYXKHOCTEH.
KacarenbHas 1 cexymas K OKPYKHOCTH, X CBOMCTBA. BIMcaHHBIE M ONHMCAHHBIE MHOTOYT'OJIBHUKHU.
OKpyKHOCTb, BIIMCAaHHas B TPEYrOJIbHUK, U OKPYKHOCTb, OIMCAHHAs OKOJO TPEYroJbHUKA.
BrnucanHble 1 ONMCaHHBIE OKPYKHOCTH IPABUIIBHOTO MHOTOYT'OJIbHHKA.

I'eomerpuueckue npeoOpazoBanus. Ilonste o paBeHcTBe (uryp. IloHsaTHe o IBHXKEHUU:
OceBasl U LIEHTpaJIbHasi CUMMETPUH, NMapalJIeNbHbIN nepeHoc, noBopoT. [lonstre o nonodbun ¢uryp u
TOMOTETHH.

[TocTpoenust ¢ moMoIblo HUPKYJIsA U JuHEelKku. OCHOBHBIE 3a/1a4yd Ha MOCTPOCHHUE: JAeNIeHUE
OTpe3Ka IO0IoJIaM; ITOCTPOEHUE YIJa, PAaBHOIO JaHHOMY; IIOCTPOEHUE TPEYrOJIbHUKA 10 TPEM CTO-
pOHaM; MOCTPOEHUE MEPIEHANKYIIAPA K MPSIMO; MOCTPOEHHE OMCCEKTPHCHI yIIIa; IeJIeHHe OTpe3Ka Ha
1 PaBHBIX YaCTEH.

Pemenne 3ama4 Ha BRIUKCIEHUE, TOKA3aTEIBCTBO M IOCTPOCHHUE C HCIIOIB30BAHUEM CBOMCTB
U3y4eHHBIX (QUryp.

HN3mepenue reoMmerpuyecKkux BeJuduH. /[inHa oTpe3ka. PaccTosiHue OT TOYKM A0 MPSIMOM.
Paccrostnie Mexny napasuieIbHbIMU MPSIMBIMU.

[IepuMeTp MHOTOYTOJIBHUKA.

JUInHa OKPY>KHOCTH, YUCJIO 7 ; JUINHA AYTH OKPYKHOCTH.

I'pagycHas Mepa yriia, COOTBETCTBUE MEXAY BEIUYMHON LEHTPAIBHOIO YIJIa U JUIMHOM AYT'H
OKPY’KHOCTH.

[Tonarue momaau miockux ¢uryp. PaBHococTaBieHHble U paBHOBenukue Gurypsl. [lnomanp
npsMoyroyibHMKa. [lmomanm mapamnenorpamma, TpeyrojdpHHKa W Tpameuud. [Dmomane MHOTrO-



yroiapHuKa. [Inmomane kpyra u miomans cekropa. COOTHOLIEHHE MEXIY IUIOIAASIMHU IMOJO0OHBIX
¢buryp.

Pemienue 3a1a4 Ha BBIYMCICHNE U JOKA3aTEIbCTBO C UCIOIb30BAHUEM M3YYEHHBIX (POPMYIL.

Koopaunarel. Ypasaenue npsamon. KoopauHartel cepenunbl orpe3ka. Dopmyina pacCTOSHUS
MEXy IBYMS TOUKaMU IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BekrTopbl. [JlnuHa (Moamynb) BekTopa. PaBeHCTBO BekTOpoB. KosmmHeapHble BEKTOpHI.
Koopaunatsl BekTOpa. YMHOKEHHE BEKTOPAa Ha YHCIIO, CyMMa BEKTOPOB, PA3JIOKEHHE BEKTOpa IIO
JIBYM HEKOJUIMHEAPHbIM BeKTOpaM. CKalIIpHOE IPOU3BEIEHNE BEKTOPOB.

TeopeTnko-MHOXKECTBEHHbIC TOHATHA. MHOXECTBO, D3JIEMEHT MHOXKECTBA. 3aJaHHe
MHOXECTB  I[IEPEYUCIICHUEM  DJJIEMEHTOB, XapaKTEpPUCTUYECKUM CBOMCTBOM. llommHOXkecTBO.
OObeanHeHNEe U IIepeceyeHre MHOXKECTB.

JuieMeHTHI Joruku. Onpezenenue. AKCHOMBI U Teopembl. JlokazarenbcTBo. JlokazarenbcTBoO
oT IpoTUBHOTO. Teopema, oOpaTHas qaHHo. [Ipumep u KoHTpHpUMED.

[TonaTHe 0 PaBHOCHIILHOCTH, CJIEIOBAaHUHU, YIIOTPEOICHNE JTOTHUECKUX CBA3OK eCal ..., MO .... 8
MOM U MOJILKO 6 MOM Clyyae, TOTUUECKUE CBA3KU U, UU.

I'eomerpusi B ucropuyeckom paszputuu. OT 3emiemepust Kk reomerpun. I[ludarop u ero
mkosa. Panec. Apxumen. IloctpoeHne npaBuIbHBIX MHOTOYroJabHUKOB. Tpucekuus yria. Ksagpary-
pa xpyra. YnBoenue kyoa. ctopus uucna 7 . 3onotoe ceuenue. «Hauama» Epximpa. JI. Ditnep. H.U.
JloGaueBckuii. cTopus maToro nocrysnara.

N300peTrenne MeToga KOOPAWHAT, MO3BOJIIONIETO MEPEBOJUTh TEOMETPUUECKAE OOBEKTHI Ha
a3bIK anreOpsl. P. Jlekapt u I1. @epma. [IpumMeps! pa3auuHbIX CUCTEM KOOPAWHAT Ha MIIOCKOCTH.

2. Ilnanupyemble pe3yJibTAThl OCBOEHUS] Y4eOHOI0 NMpeaMeTa

[IporpamMma obecrieunBaeT JOCTUKEHHUE CIEAYIOLUIUX PE3YIbTATOB OCBOEHHS 00pa30BaTEIbHOM
IpPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUS:

JINYHOCTHBIE:

1) dopMupoBaHHe OTBETCTBEHHOTO OTHOIICHHS K YUYCHHIO, TOTOBHOCTH M CIOCOOHOCTH
o0ydJaronxcsi K CaMOpPa3BUTHIO M CaMOOOpPa30BaHWIO HA OCHOBE MOTHBAIMM K OOYYEHUIO H
NO3HAHUIO, BBIOOPY JdalbHEHmero oOpazoBaHMs Ha 0a3e OPUEHTHPOBKM B MHUpe Hpodeccuil u
npo(hecCHOHANIBHBIX MPEANOYTEHNH, OCO3HAHHOMY IOCTPOSHUIO0 MHIUBUIYalbHONW 00pa3oBaTelbHON
TPACKTOPHUH C YUETOM YCTOWUYUBBIX NI03HABATEIbHBIX HHTEPECOB;

2) dbopmHpOBaHKE IIEJIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

3) dopmupoBaHKE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOLICHHHM M COTPYJHHYECTBE CO
CBEpCTHHKAMM, CTapIIUMH W MJAJIIMMHU B 00pa3oBaTelbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-
UCCJIEIOBATEIbCKOM, TBOPUECKOHN U IPYTHX BUJAX JESITEIbHOCTH;

4) yMeHHe SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIH B YCTHOH W MHCbMEHHOW peuw,
MOHUMATh CMBbICI TIOCTABJIEHHOW 3aJayM, BBICTpPAWBAaTh apryMEHTAllMI0, MPUBOJIUTH MPUMEPHI MU
KOHTPIPUMEDHI;

5) KpUTUYHOCTH MBIIUIECHHS, YMEHUE PACIIO3HABATH JIOTHUECKH HEKOPPEKTHBIC BRICKA3bIBAHHMS,
OTJINYATh TUMOTE3Y OT aKTa,

6) KpeaTMBHOCTh MBIIUICHUS, HWHUIMATHBY, HAXOJYUBOCTh, AKTUBHOCTh TIPU PEIICHUU
FeOMETPUUECKUX 3a7ay;

7) yMeHue KOHTPOJHUPOBATH MPOLIECC U PE3yNIbTaT YUeOHOH MaTeMaTHUECKON eI TeIbHOCTH;

8) cmocoOHOCTh K HSMOIMOHAIBLHOMY BOCIPHUITHIO MaTeMaTHYeCKUX OOBEKTOB, 3aj1ad,
pELIEHUI, pacCyKICHHUI;

MeTanpeaMeTHbIe:

1) yMeHue CcaMOCTOSTENbHO IUIAHUPOBATh aJIbTCPHATUBHBIC IYTH JIOCTHXKCHHS IICIeH,
OCO3HAHHO BeIOMpaTh HamoOoJee A3 PeKTUBHBIEC CITOCOOKI pellieHUsT YIeOHBIX U MO3HABATEIHHBIX 33/1a4;

2) yMEHHE OCYIIECTBIATh KOHTPOJb O PE3yJbTaTy M IO CIOCOOy JEHCTBUS Ha YpPOBHE
MPOU3BOJIBLHOTO BHUMAaHUS U BHOCUTh HEOOX0IMMbIe KOPPEKTUBBI;



3) yMeHHe aJIeKBaTHO OICHMBATh MPABHIBLHOCTh WJIM OUIMOOYHOCTH BBIMOJIHCHUS Y4eOHOMU
3ama4n, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHHUS,

4) 0CO3HAHHOE BIAJICHUE JOTMYSCKUMH JCHCTBUSAMH OMpEACICHUS TOHSATHH, 0000IICHUS,
YCTAaHOBJICHHSI AHAJIIOTHUH, KIIACCU(UKAIIMA HAa OCHOBE CAMOCTOSITEILHOTO BHIOOpAa OCHOBAHWNA H
KPUTEPUEB, YCTAHOBIICHUS POJOBUIOBBIX CBS3EH;

5) yMeHHEe yCTaHABIMBAaTh MPHUYUHHO-CICACTBECHHBIC CBSI3U, CTPOHMTH  JIOTHYECKOEC
paccyXkIeHre, yMo3akitoueH!e (MHIYKTUBHOE, AEIYKTUBHOE U MO aHAJIOTHH) U BBIBOJIBI,

6) ymeHHE cO03/1aBaTh, NMPUMEHATH M MPEOOPA30BHIBATH 3HAKOBO-CHUMBOJMYECKUE CPE/ICTBA,
MOJIETH U CXEMBbI JJIs PelIeHUs Y4eOHbIX U TO3HABATENbHBIX 3a/1a4;

7) yMeHHE OpraHHM30BbIBATH y4EOHOE COTPYIHHYECTBO U COBMECTHYIO JEATCIBHOCTH C
YUUTEJIEM U CBEPCTHUKAMU: OMpPENEeATh LENU, pacnpeaesaTh GyHKIUU U POJIM YYACTHUKOB, OOIINe
crocoObl PaboTHI; yMEHHE paboTaTh B TPYIIIE: HAXOAUTH OOIIee pelIeHHe U pa3pemiaTh KOH(QIHKTHI
HAa OCHOBE COTJIaCOBAaHMSI MO3WLMN M ydéTra HHTEPECOB; CIylIaTh MNapTHEPA; (HOPMYIHPOBATH,
apryMEeHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

8) dbopmupoBaHue U pa3BUTHE YIEOHON M OOIICIIONB30BATEILCKON KOMIIETCHTHOCTH B 00JIACTH
UCTIOJIb30BaHUsI HH(POPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHOoJoTUi (MK T-KoMIleTeHTHOCTH);

9) nmnepBOoHaYaJbHbIC TMPEACTABICHUS 00 HIOSIX HM O METOJAaX MaTeMaTHKH Kak 00
YHHUBEPCATHHOM SI3bIKE HAYKU M TEXHUKH, O CPEJICTBE MOJICIIMPOBAHMSI SIBJICHUN U TIPOIIECCOB;

10) ymeHue BHIETh MAaTEMAaTHYECKYIO 3a/lady B KOHTEKCTE MPOOJEMHOW CHUTyallud B JIPYTHX
TUCITUTUINHAX, B OKPYKAIOIICH KU3HU;

11) yMeHHe HaXOAUTh B Pa3IMUYHBIX HCTOYHHUKAX HHPOPMAIIHMIO, HEOOXOAUMYIO ISl PELICHHUS
MaTEeMATHYECKUX MPOOJIeM, H TIPEICTABISTh €€ B TIOHATHOW (hOpMe; MPUHUMATh PEIICHUE B YCIOBUSIX
HEMOJHOW 1 N30BITOYHOI, TOYHOHN U BEPOSITHOCTHON MH(OpMALIUK;

12) ymeHue NMOHHUMATh M KCIOJH30BaTh MAaTEMAaTHYECKHUE CPEJCTBA HATIAAHOCTH (PHCYHKH,
YepTEekKH, CXEMBI U JIP.) VI WUTIOCTPAIIUH, UHTEPIPETAINH, apTyMEHTALIUH;

13) yMeH#e BBIABUTATh TUIIOTE3bI IPU PEIICHUH YICOHBIX 3a/1a4 M MOHUMAaTh HEOOXOAUMOCTh
UX MPOBEPKU;

14) ymeHHWe TPUMEHSTh HMHIYKTHBHBIE M JCAYKTHBHBIC CIIOCOOBI PAaCCYKICHHU, BH/ICThH
pa3IMyYHbIe CTPATETUH PEIICHHS 3a/1a4;

15) moHWMaHWE CYIIHOCTH aJIrOPUTMHUYCCKHX MPEANHUCAaHUN W yMEHHE JEeWCTBOBAaTH B
COOTBETCTBUH C MPEATIOKEHHBIM aJTOPUTMOM;

16) ymeHHe CaMOCTOSATEIILHO CTaBUTh IICJIH, BEIOUPATh M CO3/IaBaTh aJrOPUTMBI JUISI PEIICHHS
yueOHBIX MaTeMaTUYECKUX MPOoOIeM;

17) ymeHue MIaHUPOBATh U OCYHICCTBIATH JIEATEILHOCT, HAMTPABICHHYIO Ha pPEIICHUE 3a/1ad
HCCIIEIOBATEIILCKOTO XapaKTepa;

npeaMeTHbIE:

1) ommagenue 0a30BbIM MMOHATHHHBIM ammapaToM IO OCHOBHBIM pasjieliaM COIEpiKaHHS;
MPEJICTaBICHHEe 00 OCHOBHBIX M3Y4aeMbIX IMOHATHSX (YHCIIO, TeoMeTpuuecKkas (urypa, BEKTOp, KO-
OpIMHATHI) KaK BaXHEWIIMX MaTeMaTHYEeCKHX MOJIENSIX, MO3BOJISIIOIIUX OIUCHIBATh U U3Yy4aTh
peaTbHBIE MPOTIECCHI U SIBIICHUS;

2) yMeHue paboTaTh ¢ TEOMETPHUECKUM TEKCTOM (aHAJTU3UPOBATh, M3BJICKATh HEOOXOIUMYIO
WH(OPMAIIHIO), TOYHO M TPAMOTHO BBIPAKATh CBOM MBICIM B YCTHOM M THCHBbMEHHOHW pedd C
NPUMEHEHHEM MaTeMaTH4eCKOH TEPMHUHOJOTHMH W CHUMBOJIMKH, HCIOJIB30BaTh PA3IUYHBIC S3BIKU
MaTEeMaTHKH,  TPOBOJAUTH  KIACCU(PUKAIWW,  JIOTHYSCKUE  OOOCHOBAHHWS,  JIOKA3aTeIbCTBA
MaTeMaTUYECKUX YTBEPKICHUI;

3) oBIaJeHUE HAaBBIKAMH YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAIbHBIX BBEIYUCIICHUI;

4) oBNaJeHHE FTeOMETPHUUECKHUM SI3BIKOM, YMEHHE UCTIOIB30BaTh €T0 JJIsl OMHUCAHUs TTPEIMETOB
OKPYKAOIIero MUpa, Pa3BHTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUNA W H300pa3UTEIIBHBIX YMCHHH,
MPHOOpETEHNE HABBIKOB TEOMETPUUECKUX MTOCTPOCHUM;

5) ycBOeHHE CHCTEMAaTHYSCKHX 3HAHWH O IUIOCKMX (HUrypax M HX CBOMCTBax, a TaKKe Ha
HATrJSiTHOM  ypOBHE — O TPOCTEHINIMX MPOCTPAHCTBEHHBIX TelaX, YMEHHE MPUMEHSTh
CUCTEeMaTHUYECKUE 3HAHUS O HUX JIJIS PEIICHHS TE€OMETPUYCCKHUX U MPAKTUYCCKUX 3a/1a4;



6) yMmMeHHe W3MEpATh [UIMHBI OTPE3KOB, BEIMYWHBI YIJIOB, HCIOJbL30BaTh (HOPMYJIBI IS
HAXO0XJICHUS IEPUMETPOB, TUIOIIA/Iel U 00BEMOB TEOMETPUUECKUX PUTYD;

7) yMeHHE UPUMEHATh H3yYCHHbIC TMOHSITHS, PE3yIbTaThl, METOIBI I PEIICHHs 3a1ad
NPAaKTUYECKOTO XapakTepa U 3a/1a4 U3 CMEKHBIX TUCHUIUIMH C HCIIOJIb30BAaHUEM IPU HEOOXOAUMOCTH
CIIPaBOYHBIX MaTEPUATIOB, KAJbKYJISATOpPa, KOMIIBIOTEPA.

HATJIAJHAS TEOMETPUS

Buinycknux nayuumces:

1) pacmo3HaBaTh Ha 4YepTeXkax, PHUCYHKaX, MOJCISAX U B OKPYXKAIOIIEM MHUpPE IUIOCKHE W
POCTPAHCTBEHHBIE FEOMETPHUECKUE (DUTYPBI;

2) pacro3HaBaThb pa3BEPTKM Ky0Oa, MPSIMOYTOJILHOTO —IapajuielieNuIeaa, IPaBHIbHOM
NUpaMUbl, IUIUHAPA U KOHYCA;

3) ompenenATh MO JIMHEWHBIM pa3MepaM pa3BEPTKU (QUIYphl JIMHEHHBIE pa3Mepbl CaMou
burypsl 1 Ha000pOT;

4) BBIYUCIIATH 00BEM TPSMOYTOIBHOTO TIapaJUICIICIHUITCA.

Buinycknux nonyuum eo3zmooicnocms.

1) BBIUUCIATHL OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPHUCCKUX (HUTYp, COCTABJICHHBIX U3
MPSIMOYTOJIBHBIX NapaJIJICIICIUIIEI0B;

2) yriayOuTh U Pa3BUTh NPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYCCKHUX (PUTypax;

3) NpPUMEHATH MOHATHE Pa3BEPTKH IS BHIOIHEHHS IPAKTHYECKUX PacyEToB.

TF’EOMETPUYECKHUE ®UT'YPbI

Buinycknux nayuumes:

1) moyib30BaTHCS SI3BIKOM T€OMETPHHU ISl ONMCAHUS TPEIMETOB OKPYKAIOIIEr0 MHpa M HX
B3aUMHOTI'0 PACIOJI0KEHHUS;

2) pacno3HaBaTh M HM300pakaTh Ha 4YEpTEkKAaxX W PUCYHKAX TI'€OMETPUYECKUE (PHUTYphI U UX
KOH(UTYypaluy;

3) HaxOIWTh 3HAYCHHUS JUTMH JIUHEHHBIX 3JICMCHTOB (DUTYP M UX OTHOIICHUS, TPAYCHYIO MEPY
yriaoB ot 0 mo 180°, mpumeHsist ompezeneHus, CBONCTBA W MPU3HAKU (UTYp U MX DIIEMEHTOB,
oTHolIeHus Guryp (paBeHCTBO, TOI00ME, CAMMETPHH, TIOBOPOT, MapaJUIeIbHbIN MEPEHOC);

4) omepupoBaTh C HAYAILHBIMH MOHSATHSIMH TPUTOHOMETPHU M BBIMOJHSITH 3JICMEHTAPHbIC
omnepanuu HaJl QYHKIUSIMU yTJIOB;

5) pemiath 3a71a4n Ha JOKA3aTELCTBO, OMUPASCH HAa U3yYeHHBIE CBOMCTBA (PUTYP U OTHOIICHUH
MEXIy HUMH U TIPUMEHSISI H3YUYE€HHBIE METO/IbI JJOKA3aTENbCTB;

6) pemath HECIOXKHBIC 331a4K HAa MOCTPOCHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI TOCTPOCHUS C
MTOMOIIBIO ITUPKYJIS U TUHEUKH;

7) pemath MPOCTEHIIINE TIIAHUMETPUYECKUE 3a/1a4 B IPOCTPAHCTBE.

Buinycknux nonyuum 6o3modrcHocms:

1) oBiageTh METOAAMH pEIICHHs 3aJay Ha BBIYMCICHHS M JI0KAa3aTeIbCTBA: METOJAOM OT
IPOTUBHOT0, METOJIOM MOJ00Us, METOAOM Iepebopa BapUaHTOB M METOJIOM T'€OMETPUUYECKUX MECT
TOYEK;

2) mpuOOPECTH OMBIT MPUMEHEHHs AIreOpanyeckoro W TPUTOHOMETPHUYECKOTO armmapara H
UJeN ABUKEHUS IIPU PELICHUU T€OMETPUUYECKUX 33]1a4;

3) oBiageTh TPAJAMUIIMOHHON CXEMOW PEHICHHUsS 3a/1a4 Ha MOCTPOCHHE C MOMOIIBI0 IUPKYIS U
JMHENKU: aHaJIN3, IOCTPOEHHUE, 10Ka3aTEIbCTBO U UCCIIEJOBAHME;

4) HaydyuTbCs peliaTh 3a7add Ha MOCTPOCHHE METOJOM T'€OMETPHUYECKOr0 MecTa TOUYeK H
METOIOM IT000HS;

5) npuoOpecTH OMBIT HCCIENIOBAHUS CBOMCTB IUIAHUMETPHYECKUX (UTYP C TOMOIIBIO
KOMITBIOTEPHBIX TPOTPaMM;

6) mprOOpECTH OMBIT BHITOJHEHUS MPOSKTOB 10 TeMaM: «I'eomeTpuueckue npeodpa3oBaHus Ha
IockocTuy, «IloctpoeHne oTpe3KoB 1o Gopmyey.

N3MEPEHUE 'EOMETPUUYECKHUX BEJINYUH

Buinycknux nayuumces:



1) ucronp30BaTh CBOWCTBA M3MEPEHHS JUIMH, IUIOMIAZCH W YIJIOB NPH pEUICHUW 3a1ad Ha
HAaXOJICHUE JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JJIMHBI 1YTH OKPYKHOCTH, IPAalyCHOU MEPHI yIIa;

2) BBIYHCIIATH JUIMHBI JIMHEHHBIX JJIEMEHTOB (DUIYp M MX YIUIbI, HCHONB3YsS (HOPMYIIbI JITHHBI
OKPY>KHOCTH M JUIMHBI AYTU OKPY>KHOCTH, (POpMYIIBI TUTOIIAzCH HUryp;

3) BBIYMCIATH IUIOIIAAN TPEYTOJIBHUKOB, MPSIMOYTOJIBHUKOB, MMapajljieorpaMMOB, TPAaNCLuii,
KPYTOB U CEKTOPOB;

4) BBIYHCIIATH JUIMHY OKPY>KHOCTH, JUTHHY JIYTH OKPY)KHOCTH;

5) pemare 3amauM Ha JOKA3aTENbCTBO C MCIOJIB30BaHHEM (HOPMYI JUIMHBI OKPY)KHOCTH M
JUIMHBI AYTU OKPY>KHOCTH, (hopMy miiomaaeit puryp;

6) pemath NpaKTHYECKHE 3aJadyl, CBS3aHHBIC C HAXOXICHHEM T'€OMETPUYECCKUX BEIHMYUH
(McnoB3ysl IPU HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHUUECKUE CPENICTBA).

Buinycknux nonyuum 603moxicHOCMb.!

1) BeMuCHATH TuIOMAAM (GUIYp, COCTABICHHBIX W3 JBYX WM Oojiee NPSIMOYrOJbHHKOB,
[apaJuIeIorpaMMOB, TPEYTOJIbHUKOB, KPyra M CEKTOpa;

2) BBIYHCIATH IUIONIAJJM MHOTOYIOJILHHKOB, HCIOJB3Ysl OTHOLICHHS PABHOBEIMKOCTH U
PaBHOCOCTaBJIEHHOCTH;

3) npuoOpecTH OMBIT MPUMEHEHUS ANredpanvyeckoro U TPUTOHOMETPUYECKOro ammapara u
UIEN ABYKEHUS IIPU PELICHUH 33/1a4 Ha BBIYMCIIEHUE TUIOIIAAEH MHOTOYT OJIbBHUKOB.

KOOPIUHATBI

Buinycknux nayuumes:

1) BBIYMCHATH JUIMHY OTpe3Ka IO KOOPAMHATAM €ro KOHIIOB;, BBIYHCIISITH KOOPAWHATHI
CepeMHBI OTPE3KA;

2) WCHOJB30BaTh KOOPAMHATHBIM METOJ Al M3YyYEHHs CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Buinycknux nonyuum 603mMoxicHOCMb.!

1) oBiazeTh KOOPAMHATHBIM METOZOM PEIICHHUS 3324 HA BBIYHUCIICHUE U JI0Ka3aTeIbCTBO;

2) mpHOOPECTH OIBIT KMCIOJIb30BAaHHS KOMITBIOTEPHBIX IMPO-TPaMM JUIsS aHAJIM3a YacCTHBIX
CJIy4aeB B3aUMHOI'O PACIOJIOKEHUS OKPYKHOCTEH U IIPSIMBIX;

3) mproOOpecTH OMBIT BHIMOJHEHUS MPOEKTOB Ha TeMy «[IpuMeHeHHe KOOpIMHATHOTO METO/1a
IIPU PELLIEHUN 3a/1a4 Ha BBIUYUCIIEHUE U JOKA3aTEIbCTBOY.

BEKTOPBI

Buinyckuux nayuumes:

1) omepupoBaTh C BEKTOPAMHU: HAXOIUTh CYMMY M pa3HOCTb JIBYyX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOAUTH BEKTOP, PaBHBIN IIPOU3BEACHUIO 3aJAHHOT0 BEKTOPA HA YUCIIO;

2) HAXOJUTh ISl BEKTOPOB, 33JJAHHBIX KOOPJMHATAMHU: JJIHMHY BEKTOPa, KOOPIUHATHI CyMMBI U
pa3sHOCTH JIByX M OoJjiee BEKTOPOB, KOOPJIMHATHI MPOU3BEICHHsI BEKTOpa Ha YHUCIIO, MPUMEHSSA NpHU
HEOOXOJUMOCTH COUYETATEbHBINH, IEPEMECTUTENIbHBIN U paclpeeIUTEIbHbIN 3aKOHBI;

3) BBIUMCIATH CKAISIPHOE IPOU3BEICHUE BEKTOPOB, HAXOAUTH YroJd MEXKIY BEKTOpaMH,
YCTaHaBIMBATh MEPIEHIUKYIISIPHOCTD MPSMBIX.

Buinycknux nonyuum 603moducHocms.

1) oBnaeTh BEKTOPHBIM METOJIOM ISl pEIICHHUS 3a/1a4 Ha BBIYMCICHUE U JJOKA3aTeNIbCTBO;

2) mproOPECTH ONBIT BHITOJHEHUS MPOEKTOB Ha TeMy «[IprMeHeHue BEKTOPHOTO MeToja Mpu
pELIEeHUN 3a/1a4 Ha BBIYMCIEHUE U JOKA3aTEIbCTBOY.

B yue6HOM mpenmere «MatemaTtukay (anredpa, reomerpus) no pesynbratam BIIP ocoboe
BHUMaHUE HEOOXOAMMO YIEIUTh (OPMHUPOBAHUIO U PA3BUTHIO CIEAYIOIIMX YMEHUH M BHUIOB
JeATEIbHOCTH:

7 knace

PasBurHe 1mpeACTaBIEHMH O 4YHCIE MW YHUCIOBBIX CHUCTEMax OT HATypalbHBIX 110
JIEMCTBUTEIIBHBIX Uncen. Pemars 3aaun Ha HaX 0K I€HHE YaCTH YKCIIa U YHUCIIA 110 €r0 YaCTH.

OBnazieHne CHMBOJIBHBIM SI3bIKOM anreOpbl. OnepupoBaTh MOHATHEM MOIYJIb 4YHCHA,
r€OMETPUYECKAs] HHTEPIIPETALUs MOLYJIS YUCIIA.



OBnaneHne HaBbIKAMHU IMCbMEHHBIX BBIYMCIECHUH. VCIOnp30BaTh CBOMCTBA YUCEN U MTpaBUIIA
NeHCTBUI € pallMOHAJIBHBIMHU YMCJIaMU MPU BBHIOJHEHWU BBIUYMCIICHUH / BBINOIHATH BBHIUYMCICHUS, B
TOM YHCJIE C UCIOIb30BAHUEM IPUEMOB PALIMOHAIBLHBIX BBIYUCIICHUN.

YMeHue  TpOBOIUTH  JIOTHUYECKHME  OOOCHOBAaHUS,  JIOKA3aTeNbCTBA  MATEMAaTHYECKUX
YTBEPXKACHUN. Pemars mpocTele M CIIOKHBIE 3aadd Pa3HBIX THUIIOB, a TAKXKE 3aJa4d NOBBILICHHOU
TPYAHOCTH.

YMeHue aHaau3upoBaTh, M3BJIEKATh HEOOXOIMMYIO MH(OPMALUIO, MOJIb30BAaThCS OLEHKON U
IPUKUAKON ITPU MPAKTUUECKUX pacuéTax.

OneHuBaTh pe3yabTaThl BEIYMCICHUHM NIPU PEIIEHUH NMPaKTUUECKUX 3a7ay / peliaTh 3a/a4id Ha
OCHOBE PACCMOTPEHUSl PEATIbHBIX CHUTyallMil, B KOTOPbIX HE TpeOYeTCs TOYHBINA BBIUMCIUTEIbHBIN
pe3yJbTart.

YMeHue aHaIu3upoBaTh, MU3BJICKATh HEOOXOIMMYI0 MH(POPMAIHUIO, TMOIb30BATHCS OICHKON H
IIPUKUAKON ITPU NMIPAKTUYECKUX PACUETAX.

OneHuBaTh pe3yabTaThl BEIYUCICHUH PU PEIIEHUH MPAKTUYECKHUX 3a/1a4 / pemaTh 3aJaud Ha
OCHOBE PACCMOTPEHUs DPEalbHbIX CUTyallUd, B KOTOPBIX HE TPeOyeTcs TOUHBIA BBIYMCIUTEIbHBIN
pe3ynbTar.

OBnazieHHe reoOMeTPUYECKUM SI3bIKOM, (POPMHPOBAHUE CUCTEMATHYECKUX 3HAHUH O IJIOCKUX
¢durypax u ux cBOMCTBaxX, UCIOIb30BAHNE FEOMETPUUECKUX MOHATUN U TEOPEM.

Pa3BuTie yMeHMI IPUMEHATH U3YYEHHBIE IOHATHS, PE3YJIbTaThl, METOABI IS PEIICHUS 3a1a4
IPAKTHYECKOI0 XapakTepa.

Pemate 3amaun pasHbIX TUNOB (Ha paboOTy, MOKYNKH, IBM)KEHHE) / peliaTh MPOCThie U
CJIO’KHBIC 33J]a4M Pa3HBIX TUIIOB, BEIOMPATh COOTBETCTBYIOIIME YPAaBHEHHS MM CHCTEMBI YpaBHEHUIH
JUISL COCTABJICHUSI MaTEMaTUYECKON MOJEININ 3aJaHHOW PEAIbHOM CUTYyalluy WM IPUKJIAIHOMN 3a1a4u.

8 kiacc

YMeHue aHaau3upoBaTh, MU3BJIEKATh HEOOXOIMMYIO MH(OPMALUIO, MOJIb30BAaTHCS OLEHKON U
IPUKUAKON MTPU MPAKTUYECKUX pacuérax

OneHuBaTh pe3ysabTaThl BEIYUCICHUHM IPU PEIIEHUH MPAKTUYECKHUX 3a/1a4 / pelaTh 3a/aud Ha
OCHOBE PACCMOTPEHHUSI PEAJbHBIX CHUTyalMil, B KOTOPbIX HE TpeOyeTcsl TOYHBIA BBIYMCIUTEIbHBIN
pe3yJbTart.

OBnazneHne reoMEeTpUYEeCKUM SI3bIKOM, (POPMHUPOBAHHE CHUCTEMATHMUECKUX 3HAHUI O IIOCKUX
¢durypax u ux CBOMCTBax, UCMOJIb30BAHUE T€OMETPUUYECKUX TOHATHIA U TEOpEM.

OBrazneHne reoMeTpuYecKUM SI3bIKOM, (POPMHUPOBAHME CUCTEMATUYECKUX 3HAHUM O IMIIOCKHX
¢urypax u ux cBOHCTBax, UCIOJIb30BaHUE T€OMETPUUYECKUX TOHATHH U TeopeM

OnepupoBarb Ha 0a30BOM ypOBHE TOHATHUSMU T'E€OMETPUUECKUX (UTYp; U3BIEKATh
UH(POPMALIHIO 0 TEOMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTekaxX B SBHOM BUJE / TPUMEHSATh
reoMerpuueckue (akThl JUIs pelIeHHs 3a4ad, B TOM YHUCIIE MPEANoJaraloiiiX HECKOJIbKO IIaroB
peleHusl.

Pa3BuTHe yMeHMI IPUMEHSATh U3YYEHHbIE MOHATHS, PE3yJIbTaThl, METO/ABI JIJISl pEIICHUs 3a1a4
IIPAKTUYECKOI0 XapakTepa

Pemarp 3amaum pasHbIX TUNOB (Ha palOTy, MOKYIKH, ABM)KEHHE) / peliarh MPOCThle U
CJIO’KHBIE 33J]aud Pa3HbIX THIOB, BBIOMPATh COOTBETCTBYIOIINE YPABHEHHS WUJIM CUCTEMbl ypaBHEHHH
JUISl COCTABIICHHSI MATEMATUYECKON MOJIETH 33/JaHHOM PEeaIbHOM CUTYAlMH WK IPUKIIAHON 3a4a49H.

9 kJacc

Pa3BuTte ymeHHII MOAENUMpOBaTh peajibHblE CUTYallUW Ha SI3bIKE T€OMETPUH, HCCIEA0BAThH
MOCTPOCHHYIO MOJIENb C UCTIOJIb30BAHUEM F€OMETPUUECKUX MOHATUN U TeopeM, anmnapaTa ainreopsl

Hcnonb30BaTh CBOMCTBA Te€OMETpUYECKUX GUTYp [UIsl pelIeHHs 3ajJad [pPaKTUYEeCKOro
COJIepKaHusl.

OBnaneHne reoMeTpuYecKuM SI3bIKOM, (POPMHUPOBAHME CUCTEMATUYECKUX 3HAHUHM O IJIOCKHX
¢urypax u ux CBOMCTBax, UCMOJIb30BaHUE T€OMETPUUECKUX TIOHATHIA U TEeOpeM

OnepupoBatb Ha ©0a30BOM YypOBHE MOHSTHSIMH TE€OMETPUYECKUX QUIyp / TPUMEHATH
reoMeTpuueckue (GaxThl A PELIeHUs 3a7ad, B TOM YHUCIIE NPEANOJararlolliiX HECKOJBKO IIaroB
pelieHus.



Pa3BuTtrie yMEHMS IPUMEHATh U3YYCHHBIE MIOHATHUSA, PE3YNbTAThI, METOBI Ul PEIICHUS 3a1a4
NPaKTUYECKOTO XapakTepa, YMEHUHl MOJEIMpOBATh pEAIbHbIE CHUTYallMM Ha S3bIKE anreOphl,
UCCIIEI0BaTh TOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM anapara ajireopbl

Pemate 3amaun pasHbIX THUIIOB (HAa MPOWU3BOAMTENILHOCTH, ABIIKEHHE) / pemiaTh HPOCThIE H
CJIO’KHBIE 33J]aul Pa3HbIX TUIIOB, BBIOMPATh COOTBETCTBYIOUIME YPAaBHEHMs MM CUCTEMbl YpaBHEHUH
JUIs1 COCTABJICHHsI MATEMATUYECKON MOJIEIIN 33aJaHHOM PEAIbHOM CUTYallMY WX IIPUKIIAHON 3a0a4H.

Pa3Butie yME€HHMIH TOYHO UM TIPaMOTHO BBIpaXaTb CBOM MBICIH C IIPUMEHEHHEM
MaTeMaTHYECKOM TEPMUHOJIOTMH M  CHUMBOJMKH, TIPOBOJAMTH KJIAcCU(UKAIUH, JIOTUYECKUE
000CHOBaHMS, J10Ka3aTeJIbCTBA

Pemrats nmpocTsie U CIIOXKHBIE 3a7ja4X Pa3HBIX TUIIOB, a TAK)KE 3a/1a4 ITOBBILICHHOW TPYIHOCTH.

OpHMM 13 OCHOBHBIX IUIAHUPYEMBIX PE3YJbTaTOB SBIAETCS (PyHKIHMOHAJIBLHASI TPAMOTHOCTD
oOyyaromerocsi. @®yHKIMOHAJIbHASI TPAMOTHOCTD - CIIOCOOHOCTH YEJIOBEKA BCTYIATh B OTHOLICHHUS C
BHEIIHEH CpeJod W MakCUMalbHO OBICTPO aJanTUpoOBaTbCsl M (YHKUHMOHMPOBATH B HEH.
DOYHKIMOHAJIBLHAA TPAMOTHOCTBH - 3TO YpPOBEHb 3HAHWH, YMEHHH M HaBBIKOB, O0OCCIICUHBAIOIIUI
HOpMaJIbHOE (DYHKIIMOHMPOBAHUE JIMYHOCTH B CUCTEME COL[MAJIbHBIX OTHOLICHUH, KOTOPbIM CUNTAaeTCs
MUHHMAaJIbHO HEOOXOTUMBIM JUIsl OCYHIECTBICHHS IKH3HEIEATSIbHOCTH JMYHOCTH B KOHKPETHOMN
KYJIbTYPHOH cpeze.

ILnanupyemsble pe3y/ibTaThl
MertanpeamerHbie U npeaMerHoie YY1

Kirace Uurarensckasgs | Maremarnueckas | EctecTBeHHO-Hay4dHas
I'PaMOTHOCTh I'PaMOTHOCTh I'PaMOTHOCTh

7 knacc Anamuzupyet u | opmynupyer Pacnio3naer u uccnenyer JU4HbIE,

YpoBeHb aHanM3a W | HHTETPUPYET MaTeMaTHYECKYIO | MECTHBIE, HaIlMOHAJIbHBIE,

CHHTE3a uHpopmanuto, | npodiemy Ha | riIo0anbHbIe €CTECTBEHHO-
MIOJIyYEHHYIO OCHOBE aHajJH3a | Hay4HbIC MPOOIEMBI B PA3IMIYHOM
U3 TEKCTa CUTYyalluu KOHTEKCTE

8 kJacc OuenuBaet Wnrepnperupyer | UHTepnpetupyeT U OLEHUBACT

VYpoBeHb  olLeHKHU | hopMmy u|u OLIEHUBAET | JIMYHbIE, MECTHBIE,

(pednexcun) B | COJEpIKaHUE MaTeMaTUYeCKHe | HallMOHAJIbHBIC, rJ100aTbHBIC

paMkax TEKCTa B | JaHHBIE B | €CTECTBEHHOHAYYHbIE TMPOOIEMBI

PEMETHOTO pamKax KOHTEKCTE JIMYHO | B PA3INYHOM KOHTEKCTE B paMKax

coJiepKaHus MIPEIMETHOTO 3HaYMMOI IPEAMETHOTO COJePKAHUS
coJiepKaHus CUTYalluu

9 xkmacc VYposeHb | OueHUBaeT Wntepnperupyer | UHTEepnpeTpyeT M OLICHUBAET,

OLICHKHU bopmy u|u OLICHUBACT | IENIAET  BBIBOJBI WM CTPOUT

(pediexcun) B | coJiepKaHue MaTeMaTH4eCKHue | IPOTHO3bl O JIMYHBIX, MECTHBIX,

pamKkax TEKCTa B | pe3yJbTaTHI B | HAI[MOHAJIbHBIX, TII00ATBHBIX

METaIpeIMETHOTO pamKax KOHTEKCTe €CTeCTBEHHOHAYYHbIX MpolieMax

COJIepKaHUS METanpeIMeTH | HalMOHAIBHOMN B pa3JIMYHOM KOHTEKCTE B paMKax
oro WIK TJ00aJbHOM | METAIPEeIMETHOTO COJIEPKaHUS
coJiepKaHus CUTYaIluH

Kitace I'moGanbHbIE KpearnuBnoe PuHaHCcOBas
KOMIETEHINH MBIIIUIEHUE I'pPaMOTHOCTh

7 knacc AHanu3upyet AHanmu3upyer U | AHAIA3UpyeT

YpoBeHb aHanM3a W | MHEHUS,  MOJXOMbI, | OLICHUBAET uH(pOpMALINIO B

CHHTE3a MEPCIIEKTUBBI KpEaTUBHBIC UCH (UHAHCOBOM KOHTEKTCE

8 Kimacc OneHuBaeT OneHuBaeT n | OneHuBaeT

YpoBeHb  OLIEHKU | HHPOPMALHUIO; COBEpPILIEHCTBYET ¢buHaHCOBBIE

(pednexcum) B | OOBSACHSIET CJIOXKHYIO | HJICH POOIEMBI B

paMKax CUTYAlUIO Pa3IMYHOM KOHTEKCTE




MPEAMETHOTO
coziep>KaHus

9 wiacc VYposeHb | BoisiBnser MHEHuUS; OuenuBaet u | OuenuBaer
OLIEHKH ¢bopmynupyer COBEPILLIEHCTBYET ¢buHaHCOBBIE
(pedaexcun) B | aQpryMEHTHI KpeaTUBHBIC UJIEU pOoOJIeMEI, Jienaer
paMKkax BBIBO/IbI, CTPOUT
METaNpPeIMETHOIO IIPOrHO3BI, TpeAJaraet
CoJiepKaHus YT peIeHUs
JInunoctHble YY ]I
Kiacesl | Uurarenbckas Maremarnueckas EcrecTtBeHHO-Hay4Hast
I'PaMOTHOCTh I'PaMOTHOCTh I'pPaMOTHOCTh
7-9 OnenuBaer conepxkanue | OObACHACT OOBscHSET  TpaKIAHCKYIO
KJIacchl | IPOYUTAHHOI'O C | FPaXJIAaHCKYIO TIO3MLMIO | HO3MLHI0 B  KOHKPETHBIX
MO3HUIIMY HOPM U MODAJH | B KOHKPETHBIX | CUTyallUsiX  Ha  OCHOBE
U OOLIeYeIOBEUECKUX | CUTYaIHsIX €CTECTBEHHO-HAYUHBIX
LIEHHOCTEH; OOLIECTBEHHOM )KM3HU Ha | 3HAHUN C MO3ULIUU HOPM
bopmynupyer OCHOBE MaTE€MaTHYECKUX | MOpaJU U
COOCTBEHHYIO TO3UIIMIO | 3HAHUM C MO3UIIMH HOPM | OOIIEYEeIOBEUECKUX
o OTHOILIECHUIO K | Mopanu U | LIeHHOCTeH
IPOYUTAHHOMY 0011eUeI0BEYECKUX
EHHOCTEN
Knaccer | I'moGanibHble KpearuBHoe Mpinuienne | duHaHcoBas
KOMITETEHIINH I'PaMOTHOCTh
7-9 OuenuBaer paznuunble | OLieHUBaET u | OuenuBaer  (hUHAHCOBBIC
KJIacChl | TOYKHU 3peHHUs U | COBEPLICHCTBYET MJIEH, | ICHCTBUS B KOHKPETHBIX
MHUPOBO33PEHUS, HaIpaBJIEHHbIE Ha | CUTYyalusix 3HAHUU c
YCIIEIIHO M YBOKUTEJIBHO | MOJy4YEHHUE NO3ULIMKM HOPM MOpald H
B3alMOJEHCTBYET C | MHHOBAIIMOHHBIX U | 00IIeYeTIOBEeUYECKUX
IpYTUMH  JIOJbMH,  a | 3 (PEeKTUBHBIX pelIeHHi, | HEHHOCTeH M 00s3aHHOCTEH
TaKke OTBETCTBEHHO | W/WJIIM HOBOTO 3HaHMs, | FpaskJaHUHA CTPaHbl
JNENCTBYET Ui | W/unu s¢pexTHOrO
oOecrnieueHus BBIPAKEHUS
YCTOMYMBOTO Pa3BUTHUS U | BOOOpaKEHUS
KOJIJIEKTUBHOTO
OJiaromnosyuus
3. TemaTnyeckoe NJIAaHUPOBaHHE
7 kaace
Paznen (u.) OcHOBHBIE BU/bI Y4eOHO AeSITeJIbHOCTH

o0yuarmuxcst

HagansHaBIC rCOMCTPHUYCCKUE CBCACHUSA

(10 1)

BJIa/IETh TOHATHUSMHM, CBSI3aHHBIMHM C Ha4daJIbHBIMHU
TFE€OMETPUUECKUMHU CBEJEHUSIMHU, PAcCllO3HAaBaTh Ha
yepTexax, - pasnuyath  MX  B3aUMHOE
PacrooKEHHE;

pacro3HaBaTh paBHbIE TIE€OMETpUYECKHE (QUrypbl,
MOJIb30BAaThCS Pa3IMYHBIMU €AMHUIIAMH U3MEPEHHS
Y UHCTPYMEHTaMU JJI U3MEPEHUSI.




Tpeyronbauku (19 4.)

pacno3HaBaTb  BHJBI  TPEYrOJIbHUKA IO  €r0
JIEMEHTAaM, pas3jau4arb aKCUOMBI, TEOPEMBl U
CIIE/ICTBMS, JTOKa3bIBaTh TEOPEMBI, pellaTh 3ajadu

Ha pUMEHEHUE MIPU3HAKOM paBeHCTBa
TPEYrOJIbHUKOB
[Tapannensubie npsmbie (13 4.) HaXOJIUTh HAKpEeCT Jiexalllhe, OJHOCTOPOHHUE U

COOTBETCTBEHHBIC YIVIbI MPU MEPECEUCHUU ABYX
MPSAMBIX CEKYILIEH;

dbopMynHpoBaTh W JOKa3blBaTh CBOWCTBA W
MIPU3HAKU MapajlIeNbHBIX MPSIMBIX, pPelIaTh 3aauu
Ha  TNPUMEHEHHE  TPU3HAKOB U  CBOMCTB
MapajieIbHOCTH JIByX HPSIMbIX, (HOPMYIHUpOBaThH
AKCHOMBI MMapaJUICIbHBIX MPSIMBIX U UX CIEACTBUS

CooTHo1IeHHE MEX/Ty CTOPOHAMH U (dbopMynupoBaTh M JI0Ka3blBaTb O CyYMM€ YIJIOB
yriamu TpeyroibHuka (18 4.) TPEYroJibHUKa, COOTHOLICHUSI MEXIY CTOPOHAMHU U
yIllaMu TPEyroibHUKa, HEPABEHCTBA TPEYroJIbHUKA,
CBOICTBA MPSIMOYTOJTBHBIX TPEYroJbHUKA,
MIPU3HAKU paBeHCTBA MPSIMOYTOJIBHBIX

TPEYrOJIbHUKOB, PELIaTh 3a/la4yd Ha JI0Ka3aTelbCTBO
U BBIUMCIIEHUS IO BBIIIE MEPEYUCICHHBIM TeMaM,
coco0aM TOCTPOCHHS TPEYTOJILHUKOB TI0 TPEM
3JIeMEHTaM

[ToBropenue (10 4.)

8 ki1ace
Pa3pnen (4.) OcHoBHbIe BU/IbI Y4eOHOH /1eITeJIbHOCTH 00y4al0MXCs
MHOroyroJapHUKH. OOBSCHATh, 4YTO TaKO€ JIOMaHas, MHOTOYI'OJbHUK, €ro BEpIIMHBI,

[Tapannenorpamm u
Tpaneuus.
IIpssMOYronbHUK,
poMO, kBampar. (14

9.)

CMEXHBIE CTOPOHBI, JHAaroHajdM, U300paXkaTb MW  paclo3HaBaTh
MHOTOYT'OJIbHUKH Ha yeprexax; MOKa3bIBaTh AJIEMEHTHI
MHOTOYTOJIbHUKA, €ro  BHYTPEHHIOIO U  BHEWIHIOI  001acTH;
(hopMynupoBaTh ONpeseNIeHuEe  BBIMYKJIOTO MHOTOYT'OJIbHUKA;
n300pakaTh M PAcHO3HAaBaTh BBINMYKJIblE M  HEBBIIYKIbIE MHO-
TOYTOJIbHUKH; (OPMYIHpPOBaTh U JIOKA3bIBaTh YTBEP)KIACHHUS O CyMMeE
YIJI0B BBIYKJIOIO MHOTOYIOJbHHUKAa M CyYMME€ €ro BHEUIHMX YIJIOB;
OOBSACHATh, KaKHME€  CTOPOHBI  (BEpUIMHBI)  YETBHIPEXYTOJIbHHUKA
Ha3bIBAIOTCA  MPOTHBOIOJIOXKHBIMU;  (POPMYJIHPOBATH  OIpPEAEICHUS
napajuiejiorpaMma, Tpamnelyd, pPaBHOOEAPEHHOW U MPSIMOYTOJIBHOM
Tpamenuii, npsIMOYrolbHMKA, pomOa, KBajapaTa, H300paxare U
pacrno3HaBaTh 3TH YETBIPEXYTOJbHUKH; (OPMYIUPOBATh U JIOKA3bIBATh
yTBEp)KJIeHHS 00 MX CBOWCTBaX M INMpH3HAKaX; peIlaTh 33Ja4d Ha BBI-
YHCIIEHUE, JI0KA3aTeIbCTBO U MOCTPOEHUE, CBSI3aHHBIE C 3TUMH BUJIAMU
YeThIPEXYTOJBHUKOB; OOBSCHATh, Kakue JBE TOYKH HAa3bIBAIOTCS
CUMMETPUYHBIMU OTHOCHUTEIBHO MPsAMOIM (TOYKM), B KakOM Ciydae
¢urypa Ha3bpIBaeTCd CUMMETPUYHOW OTHOCUTENIBHO MPSIMOM (TOYKH) U
YTO Takoe OCh (LEHTP) CUMMETPUU (UTYPHI; TPUBOAUTH MPUMEPHI
¢uryp, obnamaronmx oceBod (LEHTPAIBbHOM) CHUMMETpHUEH, a Takxke
MIpUMEPBl OCEBOM M LEHTPAIbHOM CHUMMETPHM B OKPYKAIOIIEW Hac
0OCTaHOBKeE.

[nomans

OG’B}ICHHTB, KakK IMPOU3BOAUTCH N3MCPCHUC momaaei MHO-




MHOTOYTOJIbHUKA.
ITmomaan
napajuiesorpaMmma,
TPEYroJibHUKA u
Tpaneuuu. Teopema
[Tudaropa (14 4.)

rOyrOJbHUKOB, KAKUE MHOTOYTOJbHUKHU HA3bIBAIOTCS PAaBHOBEITUKUMH U
Kakie pPaBHOCOCTABICHHBIMH; (HOPMYIHPOBATH OCHOBHBIC CBOMCTBa
IUIOMAZe ¥ BBIBOAUTH C HUX TOMOLIBI0 (opMynbl IIIomanei
NOpSMOYTOJbHUKA, MapajulellorpaMMma, TPEYTOJIbHHKA,  Tpareluy;
(dbopMyIMpoBaTh W JIOKa3bIBaTh TEOpPEeMY OO0 OTHOIICHUH IUIOIAICH
TPEYrOJIbHUKOB, HMEIONIMX IO pPaBHOMY YIdy; (OpMynIupoBaTth H
noKa3biBaTh Teopemy Iludaropa u obpaTHyro e€ii; BRIBOAUTH (OPMYILY
['epona 1 miomaay TpEeyrojabHUKA; PELIaTh 33a7a4d HAa BHIYUCICHUE U
JI0Ka3aTeNbCTBO, CBsI3aHHBIE C (OpMyJIamMH IUIOMANEHd W TeopeMoi
[Tudaropa.

ITonoGOuEbIE
TpeyronbHuku (19

q.)

OOBSICHATH TMOHATHE TPOMOPIMOHAILHOCTH OTPE3KOB; (HOPMYIHPOBATH
OTIpe/IeTICHUs] MOMOOHBIX TPEYrOJBLHUKOB W KOd(h(UIIMEHTa MOomoous;
dbopmynmupoBaTh W JOKa3bIBaTh TEOPEMBI: 00 OTHOIICHHWM IUIOMIAICH
MOMOOHBIX TPEYTOJLHUKOB, O TMpPH3HAKaX IMOAOOWS TPEYroJIbHHUKOB, O
CpeIHEeH JIMHUU TPEYroJbHUKa, O IePeCeUeHUU MeIUaH TPEYTOJIbHUKA, O
MPOTMOPIMOHATBHBIX ~ OTpE3KaXx B MPSMOYTOJIBHOM TPEYroJbHUKE,
OOBSACHATH, YTO TaKOE METOJ MOoAOOMsS B 3aJadax Ha IOCTPOEHUE, U
MPUBOANTH TPUMEPHl MPUMEHCHHSI 3TOTO METOMa; OOBACHATH, KakK
MOXKHO  HCIIOJIb30BaTh  CBOMCTBa  MOMOOHBIX  TPEYrOJbHUKOB B
W3MEPUTEIILHBIX paboTax Ha MECTHOCTH; OOBSICHATh, KaK BBECTH
MOHATHE TMOMOoOUs JUIs MPOU3BOJBHBIX  GUryp; (HopMmynupoBarh
OTpeneieHue W WUIIOCTPUPOBATh TOHSATHS CHUHYCA, KOCHHYCa H
TaHT€HCAa OCTPOro yria MPSMOYrOJIbHOTO TPEYrodbHUKA; BBIBOJUTH
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO UM 3HAUCHUSI CHHYCA,
KocMHyca M TaHresca mns ymoioB 30°, 45°, 60°; pemars 3agauu,
CBS3aHHBIE C MOAOOMEM TPEYroJbHUKOB, NJisi BBIUMCICHUS 3HAYCHHUI
TPUTOHOMETPUYECKUX  (YHKIUH  HCHOIB30BaTb  KOMIBIOTEPHBIC
MTPOTPAMMBEI.

OxpyxHOCTb (17 4.)

HccnenoBars B3aMMHOE PAcCIONIOKEHUE IMPAMOM M OKPYKHOCTH;
(dbopMynupoBaTh  OINpeNeleHHe  KacaredbHOM K  OKPYXXHOCTH;
(dbopMynupoBaTh U JOKa3bIBaTh TEOPEMBbI: O CBOMCTBE KacaTelIbHOM, O
MpU3HAKe KacarelbHOW, 00 OTpe3Kax KacaTelabHbIX, NMPOBEAEHHBIX M3
OAHOM TOYKH; (OPMYIMPOBAaTh MOHATUS LEHTPAJIBHOTO YyINa H
IpagyCHON Mepbl Oyrd OKPYXKHOCTH; (OpMYIHpPOBaTh MU JOKa3bIBaTh
TEOpPEMBI: O  BIMCAaHHOM  yIlle, O IIPOU3BEIACHUU  OTPE3KOB
nepeceKaroumxcs xopa; (opMyaupoBaTb M JI0Ka3blBaTb TEOPEMBI,
CBsI3aHHBIE C 3aMeYaTeJIbHBIMU TOYKAMHU TPEYrOJIbHUKA: O OMCCEKTpHCe
yIJla U, KaK CIEJCTBHE, O MEPECeUYeHUN OMCCEKTPUC TPEYrOoJIbHUKA; O
CEpPEIMHHOM IIEPIEHIUKYIApE K OTPE3Ky M, Kak CIEICTBHE, O
IIEPECEYCHUN  CEPEAUHHBIX  NEPHEHAMKYISIPOB K CTOpOHam
TPEYroJIbHUKA; O MEPEeCEeYeHUHN BBICOT TPEYTrojbHUKA; (hOPMYIUPOBATH
ONpPENCIICHUsI  OKPY)KHOCTEH, BIUCAHHOM B  MHOTOYTOJIBHUK U
ONMCAaHHOM OKOJIO MHOTOYTOJIbHUKA; (HOpMYIMpOBaTh M JIOKa3bIBaTh
TEOpPEMBI: 00 OKPY>KHOCTH, BIIMCAHHOM B TPEYTOJIbHUK; 00 OKPYKHOCTH,
OIMCAaHHOM OKOJIO TPEYTOJIbHUKA; O CBOMCTBE CTOPOH OIMCAHHOI'O YEThI-
PEXYTOJIBHUKA; O CBOWMCTBE YIVIOB BIMCAHHOTO YETBIPEXYTOJIBHUKA;
pemarb 3axaud  Ha BBIYUCICHHUE, JOKAa3arelIbCTBO U IIOCTPOEHHUE,
CBA3aHHBIE C  OKPY)XHOCTBbKO, BIIHCAHHBIMM M  OINHMCAHHBIMH
TPEYTOJbHUKAaMU M YETBIPEXYTOJIBHUKAMM; HCCIIEA0BaTh CBOMCTBA
KOHQUrypauui, CBA3aHHBIX C  OKPY)KHOCTbIO, C  IIOMOIIbIO
KOMITBIOTEPHBIX MPOTPaMM.




‘ IToBTopenue (6 4.)

9 kjaacc

Pa3nen (4.) OcHoOBHBbIE BHIbI Y4e0HOI 1eITeJIbHOCTH 00y4al0IUXCH

BexkTopsr (8 4.) dopMynHpoBaTh ONpPENEICHUsS W WUIIOCTPUPOBATH MOHATHS BEKTOPA,
€ro JUIMHBI, KOJUIMHEApHBIX M PABHBIX BEKTOPOB; MOTHUBHUPOBATH
BBEJCHUE TIOHATUH W  JEHUCTBUH, CBA3AHHBIX C  BEKTOpaMHu,
COOTBETCTBYIOIIMMHU TpuMepamu, oOTHocsmmmucs K pusudeckum
BEKTOPHBIM BEJIMYMHAM; TPUMEHSATh BEKTOPHI W JCHCTBUS HAJ HUMH
MIPU PEIICHUHU F€OMETPUUYECKHX 3a/1au.

Merton koopauHat | OOBSACHAT, W WUIIOCTPUPOBATH TOHATHS MPSAMOYTOJIBHOW CHCTEMBI

(10 4.) KOOpJAUHAT, KOOPAMHAT TOYKH MU KOOPAMHAT BEKTOPA; BBIBOAUTH U
HCIIOIb30BaTh IPH PEIICHHHM 3aaad (OpMysbl KOOPJIWHAT CEPEIUHBI
OTpEe3Ka, HJUHBI BEKTOpPA, PACCTOSHUS MEXKIYy JABYMS TOYKAMH,
ypaBHEHUS OKPYKHOCTH U MPSMOIA.

COOTHOIIICHHE @opMyIHpoBaTh U WILIIOCTPUPOBATH OMpPENEICHHs] CUHYCa, KOCHHYCA,

MEXIy CTOPOHAMH U | TaHreHca W KoTaHrenca yrioB ot 0 mo 180°; BBIBOAUTH OCHOBHOE

yriamMu TPUTOHOMETPUUECKOE  TOXKIECTBO U (opmysibl  NpUBEICHUS;

TpeyrojbHUKa. dbopMynupoBaTh M JOKa3bIBaTb TEOPEMbI CHHYCOB U KOCHHYCOB,

CkansipHoe MPUMEHATh MX TPH PEUICHUU TPEYroJbHUKOB;, OOBICHATh, KakK

MIPOU3BEICHUE HCIONIb3YIOTCS. TPUTOHOMETpUYecKue (GopMysiabl B  H3MEPUTEIbHBIX

BekTOpoB (11 4.)

paboTax Ha MECTHOCTH;, (OPMYJIUPOBATH ONPEICICHUS YIia MEXTY
BEKTOPAMH M CKAJSIPHOTO MPOU3BEICHHS BEKTOPOB; BEIBOAUTH (POPMYITY
CKQJSIPHOTO  MPOM3BEJCHUS  4Yepe3  KOOPIUHATHI  BEKTOPOB;
¢dopMynupoBaTh U OOOCHOBBIBATH  YTBEPKICHHE O CBOWCTBAax
CKQJISIPHOTO TPOU3BE/ICHUS, HMCIIOJIb30BATh CKASIPHOE IMPOU3BEICHHE
BEKTOPOB IPH PEUICHUH 33]a4.

JlnuHa OKPY>KHOCTH
U IUIOIAAb Kpyra
(12 4.)

@opMyIMpOBaTh  ONpPENEICHHE  NPABWIBHOTO  MHOTOYIOJBHUKA,
(hopMyIIMpoBaTh U JI0Ka3bIBaTh TEOPEMbI 00 OKPYKHOCTSX, ONMMCAHHOM
OKOJIO MPaBUJIBHOIO MHOTOYI'OJIbHUKA U BIINCAHHOW B HETO; BBIBOAUTH U
UCIOJIb30BaTh (OpPMYJbl Ui BBIUMCICHUS IUIOMIAJN MPaBUIBLHOTO
MHOTOYI'OJIbHUKA, €r0 CTOPOHBI M pPaguyca BIIMCAHHOW OKPYKHOCTH;
pemars 3a7a4d Ha MOCTPOEHUE MPABHIBHBIX MHOTOYIOJBHUKOB; 00b-
SICHATH TOHATHSA JJIMHBl OKPY)KHOCTH M IUIOIIAAW KpYra; BBIBOAUTH
(GbopMyInbl Ul BBIUMCIEHUS JUIMHBI OKPYXHOCTM M JJIMHBI AYTH,
IUIOU[aM Kpyra M IUIOIIaJd KpPYroBOIO CEKTOpa; NPUMEHSATh 3STH
(hopMyJIBI TP pelIeHUH 3a/1au.

JBuxenus (8 4.)

OOBSACHATH, UTO TaKOe OTOOpa)KeHHE IUIOCKOCTH Ha ce0s U B KaKoM
CJIy4ae OHO Ha3bIBACTCS JIBUKCHHEM IIJIOCKOCTH; OOBSICHATH, YTO TaKOE
oceBasi CUMMETpHS, IIEHTpallbHAs CUMMETPHS, MapauIeIbHbIA TepeHoC
U TIOBOPOT; OOOCHOBBIBATH, YTO 3TH OTOOPAXKEHMsI IJIOCKOCTH Ha ceOst
SIBIIIFOTCSI JBUKCHUSIMH, OOBSICHATh, KAKOBA CBS3h MEXKAY TBUKCHUSIMHU
1 HaJIOXKXCHUAMU, I/IJ'IJ'IIOCTpI/IpOBaTB OCHOBHBIC BUIBI JIBH)KGHHﬁ, B TOM
YHCIIE C TTOMOIIBI0 KOMITBIOTEPHBIX POTPaMM.

Havanbubie
CBEJICHUS u3
crepeomeTpuu (8 4.)

OOBSCHATH, YTO TaKOE€ MHOIOTPAHHUK, €ro rpaHu, péOpa, BEpILHHBI,
JaroHajld, KAKO MHOTOI'PaHHUK HA3bIBAETCS BBITYKIJIBIM, YTO TAKOE N-
yrojapHas mpu3Ma, €€ OCHOBaHHS, OOKOBBIE TpaHW W OOKOBBIE pEOpa,
Kakasi MpU3Ma Ha3blBaeTCs INpPSAMOM M Kakas HAKJIOHHOHM, 4TO Takoe
BBICOTA MPU3MBI, Kakas IMpU3Ma Ha3bIBACTCS MapajuleNenuIe oM H
KaKOH MapaJijieNienuIe;]] Ha3bIBaeTCsl MPSIMOYTOIbHBIM; (OPMYJINPOBATH
u  00OCHOBBIBaTh  YTBEPXJEHHS O  CBOICTBE  JuaroHaieu




napajuiefienunena ¥ O KBaApaTe JUAaroHaId MPSIMOYTOJIBHOTO
napajuiefienunena; OOBACHATh, 4YTO Takoe OOBEM MHOTOTpaHHHKA;
BEIBOIUTH (C momomipio mpuHiuna Kapambepu) ¢opmyny oO0bEma
MPSIMOYTOJIBHOTO Tapajuiesenurneia; o0bsICHATh, KaKoii MHOTOTpaHHHUK
Ha3bIBACTCS MUPAMUAON, YTO TAaKOE OCHOBAHWE, BEPIIMHA, OOKOBBIC
rpand, OOKOBble pEOpa W BBHICOTA NHUPAMUIBL, Kakasg IUpPaMUIa
Ha3bIBAETCS MPABWIBHOM, YTO Takoe anodeMa MpaBUIIbHOM MUpaMubl,
NpUBOAUTE (opmyny o0bEéMa mnupamMuabl; OOBACHATH, Kakoe TeJo
Ha3bIBAETCS LWJIMHIPOM, YTO TaKOE €ro OCh, BBICOTA, OCHOBAHUS,
paauyc, OOKOBasi MOBEPXHOCTh, OOpa3ymollue, pa3-BEPTKA OOKOBOU
MOBEPXHOCTH, KaKUMHU (OpMYJaMHU BBIPAKAIOTCS O0BEM U ILIOMIATH
OOKOBOH MOBEPXHOCTU LHIMHAPA; OOBICHITH, KAKOE TEJIO Ha3bIBACTCSA
KOHYCOM, 4YTO TaKO€ €ro OocCh, BBICOTa, OCHOBaHUE, OOKOBas
MIOBEPXHOCTh, 00pa3yrollre, pa3BEPTKa OOKOBON MOBEPXHOCTH, KAKUMH
(dbopMyiiamMu BeIpaxaroTcs 00BEM KOHYCa U IUIONIA I, OOKOBOM MOBEpX-
HOCTH; OOBSACHATH, KakKas MOBEPXHOCTh Ha3bIBaeTCa chepodl M Kakoe
TEJIO HA3bIBACTCS IIAPOM, YTO TAKOE PAIUyC M AUAMETp cdepsl (mapa),
KakuMu (opMyJIaMHu BBIpaXKAOTCS O0BEM IIapa W IUIOMAAb CQEpHI;
n300paXkaTh ¥ PAClO3HABATh HA PUCYHKAX MPU3MY, Mapajlieienure],
MUpaMUAy, HWIAHIP, KOHYC, IIap.

06 aKCHOMax
TIaHUMETpHH (2 4.)

[ToBTopenue (9 4.)




