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1. INTAHUPYEMBIE PE3YJBbTATBI U3YYEHUSA KYPCA
I'EOMETPHUMU B 7—9 KIIACCAX

Harasagnas reomerpus

BBITTyCKHUK HAYYUTCH:

1) pacro3HaBaTh Ha 4YepTexax, pUCYHKaX, MOACISAX M B OKPY)KaIOIIEM MHUPE
TUTOCKHE U TIPOCTPAHCTBEHHBIC TEOMETPHUECKUE (DUTYPBI;

2) pacmo3HaBaThb pa3BepTKU Ky0a, NPSMOYToJbHOTO Napajlieenurnena,
MPaBUILHOW MUPAMUIBI, IIMIIMHIPA U KOHYCA,;

3) ompenensaTh MO JMHEWHBIM pa3MepaM pa3BepPTKH (UTYpHI JTHHEWHBIC
pa3mepbl camoi (UTypsl 1 HA0O0POT;

4) BBIYHCIISATH 00BEM MPSMOYTOJIBLHOTO MapaljieNieuIea;

BBITTyCKHUK MOJYYHT BO3MOKHOCTh:

5) BBMUHCIATH OO0BEMBI MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTYD,
COCTaBJICHHBIX MX MPSIMOYTOJIBHBIX MapaljIeIenuIe/IOB;

6) yrIyOuTh W pa3BUTh  MNPEACTABICHUS O  MPOCTPAHCTBEHHBIX
reOMETPUUECKUX PUTYpax;

7)  TpPUMEHSATh TOHATHE PA3BEPTKU IS BBINOJHECHUS TNPAKTUYECKUX
pacueTos.

I'eomeTpuyeckue purypsol

BrinyckHUK HAy4YHTCH:

1) TmonB30BaThCA  SI3BIKOM  T€OMETPUU  JUIsl  OMHCAHHWS  TPEIMETOB
OKPY’KarOIIET0 MUPA M UX B3aUMHOTO PACIOJIOKEHUS;

2) pacno3HaBaTh W M300pakaTh HA YEPTEkKaX W PUCYHKAX T€OMETPUUECKUE
burypsl ¥ uxX KOHPUTYypaIuu;

3) HaXOAWUTh 3HAYCHUS JUIMH JIMHEWHBIX 3JIEMEHTOB (DUTYp M UX OTHOIICHHUS,
rpagycuyro mepy yriaos ot 0° mo 180°, mpumenss onpenenenus, CBOWCTBA W
Npu3HaKu (GUryp m uX SJEMEHTOB, OTHOIIeHUs Quryp (paBeHCTBO, moaodue,

CUMMETPHUH, IOBOPOTA, NAapaJUIEIbHBIN IIEPEHOC);



4) omepupoBaTh ¢ HAYAIBHBIMHU TMOHATUSMH TPUTOHOMETPUHM ¥ BBITIOJIHSTH
AJIEMEHTAPHBIE Onepanuy Hajl GyHKIUSIMHE YTIIOB;

5) pemath 3aJadd Ha JI0Ka3aTeIbCTBO, OMUPAsICh Ha W3YYCHHBIC CBOMCTBA
buryp © OTHOUIEHWH MEXKIy HHUMH ¥ TPUMEHSAS HW3YYCHHBIE METOJbI
JI0Ka3aTeNbCTB;

6) pemaTh HECIOXKHBIE 3aJaud Ha TIOCTPOCHHUE, TPUMEHSSI OCHOBHEBIC
QITOPUTMBI TTIOCTPOSHUSI C TIOMOIITLIO IIUPKYIIS ¥ IMHEUKH;

7) pemiaTh MPOCTEUIITNE TNIAHUMETPUIECKUE 3a1a9l B TIPOCTPAHCTBE.

BrImyCKHHK MOJyYUT BO3MOKHOCTD:

8) oBIameTh METOJAMH PEIICHUS 3a7ad HAa BBIYUCIICHHS M JI0KAa3aTeJIbCTBA:
METOJIOM OT MPOTHBHOIO, METOJOM IMOJ00Ms, METOAOM Iepedopa BapHaHTOB U
METO/IOM T€OMETPUUYECKUX MECT TOUEK;

9) npuoodpecTu OTIBIT PUMEHECHUS anreOpanyecKkoro u
TPUTOHOMETPUUYECKOTO  ammapara ¢ HWACH JABWKEGHUA TPU  pEHICHUH
reOMETPUUYECKUX 33/1a4;

10) oBnameTh TPAaTUIIMOHHON CXEMOW pEIIeHUs 3ajJad Ha TOCTPOSHHUE C
MOMOINBIO TMPKYJS W JMHEHKHW: aHalu3, IOCTPOCHHE, J0Ka3aTeIbCTBO U
UCCJICIOBAHNCE;

11) HayuwuThCsl pemarh 3aJadyd Ha TOCTPOCHHE METOJIOM T'€OMETPUUYECKOTO
MeCTa TOUYEK U METOJIOM MOJ00uS;

12) mproOpecTu OMBIT MCCIEAOBAHUSA CBOWCTB TIAHUMETPUYECKUX (QUTYD C
MTOMOIIIBI0 KOMITBIOTEPHBIX MTPOTPaAMM;

13) mpuoOpecTH OMBIT BBHIIOTHEHUS MMPOEKTOB 10 TeMaM: «[ eomerpuyeckue
npeoOpa3oBaHus Ha TIOCKOCTHY, «[locTpoeHne oTpe3KoB 1Mo GopmyIiey.

N3mepeHue reoMeTpruyeCKUX BeJIMYNH

BBITTyCKHUK HAYYUTCS:

1) ucronp30BaTh CBOMCTBA W3MEpPEHUS J[UIMH, IUIOMQACH M YIJIOB TMIpH

pelieHny 3a7a4 Ha HAXOXJEHWE JJIMHBI OTPE3Ka, IJIUHBI OKPYXHOCTH,

JUTMHBI YT OKPY>KHOCTH, 'PaJyCHON MEpBI yria;



2) BBIYMCIATH AJUHBI JUHEWHBIX AJIEMEHTOB (PUTYp M MX YIJIbI, HCIONb3YS
bopMyIbl IIMHBI OKPYKHOCTHM M JJUHBI JYTH OKPY>KHOCTH, (POpPMYJIbI
mIomaaeu Guryp;

3) BBIYUCIATH IUIOIIA U TPEYTOJIbHUKOB, IPSIMOYTOJIbHUKOB,
napajuIeJIorpaMMOB, Tpareluui, KpyroB U CEKTOPOB;

4) BBIYUCIIATH JJIMHY OKPY’KHOCTH, JUIMHY IyTH OKPYKHOCTH;

5) pemwiaTh 3a7ayd Ha JOKA3aTEIbCTBO C HCIOJB30BaHUEM (DOPMYN IJIMHBI
OKPY>KHOCTH U JUIMHBI IYTH OKPYKHOCTH, (GOpMyJI IUIOIIAIeH QUryp;

6) pemiatb ~ MPaKTUYECKUE  3aJlaud, CBSA3AHHBIE C  HaxXOXJICHUEM
reOMETPUUECKUX BEITMYUH (MCIOJIB3YS NMPU HEOOXOIUMOCTH CTIPAaBOUYHUKH
U TEXHUYECKHUE CPEACTBA);

BhInTyCKHUK MOJTYYUT BO3MOKHOCTb!

7) BBIUMCIATH IUIOIIAAM (UTYp, COCTaBIEHHBIX HUX JBYX WM Oojee

IPSIMOYTOJIBHUKOB, NTapaJlIeIOrpaMMOB, TPEYTOJIbHUKOB, KpyTra U CEKTOpa;

8) BBUMCIATH IUIOUIAAM MHOTOYTOJIBHUKOB, HCHOJb3Ysl OTHOIICHUS
PaBHOBEJIIMKOCTU M PABHOCOCTABJIEHHOCTH;

9) npuodpectu OIBIT [IPUMEHEHUS anreOpanvecKoro U
TPUTOHOMETPUUECKOTO amnmapara ¥ WAEW JBUKEHUS IpU PELICHUM 3aJa4 Ha
BBIUMCJIEHHE I1JIOA/1€ MHOTOYT'OJIbHUKOB.

Koopaunarsl

BbIITyCKHUK HAYYHTCH:

1) BBIYMCIATH AJIUHY OTpe3Ka MO KOOPAHWHATAM €ro KOHIIOB; BBIUYHCISTH
KOOPJIMHATHI CEPEUHBI OTPE3KA;

2) KCIOJIb30BAaTh KOOPIMHATHBIA METOJ JUIsl U3yYEHUs CBOMCTB IPSMBIX U
OKpY>KHOCTEWN;

BBIITyCKHUK NMOJTYYUT BO3MOKHOCTb!

3) oBiageTh KOOPAMHATHBIM METOAOM DELICHUs 3aJad Ha BBIYMCICHUE U
JI0Ka3aTeIbCTBO;

4) npruoOpecTr ONbIT UCIOIb30BAHUS KOMIIBIOTEPHBIX ITPOrPaMM I aHaIU3a

YACTHBIX CIIy4aeB B3aMMHOTO PACIIOJIOKEHHS OKPYKHOCTEU U IPSIMBIX;



5) mnpuoOpecTu ONBIT BHITOJHEHHUS TPOEKTOB Ha Temy «lIpumenenue

KOOPAMHATHOI'O METO/Ia IIPY PELICHUH 3a/1a4 HA BBIYHUCIICHUE U T0KA3ATEIbCTBOY.
BexkTopsl

BrinyckHUK HAyYHMTCH:

1) onepupoBaTh ¢ BEKTOpPAMU: HAXOAUTh CYMMY M Pa3HOCTb JABYX BEKTOPOB,
3aJJaHHBIX TEOMETPUUYECKH, HAXOAUTh BEKTOP, PABHBIM IIPOU3BEIACHUIO 3aJIaHHOTO
BEKTOpA Ha YMCIIO;

2) HaAXOOuTh IJisi BEKTOPOB, 3aJaHHBIX KOOpJAWHATAMU: JJIMHY BEKTOPA,
KOOpAMHATBI CYMMBI U Pa3HOCTH JBYX M 0Oojiee BEKTOPOB, KOOPIWHATHI
OPOM3BEIEHUSI  BEKTOpa Ha  UWCJIO, MPUMEHSIs TMpH  HEO0OXOJUMOCTHU
COYETATENbHBIN, IEPEMECTUTENbHBIN U PACIIPEAETUTEIBHBIN 3aKOHBI;

3) BBIUMCIATH CKAJSIPHOE MPOU3BEIECHUE BEKTOPOB, HAXOAUTH YTOJ MEXAY
BEKTOpAaMU, YCTAHABIIMBATh NEPIEHANKYJIAPHOCTD MPSIMBIX.

BpinyCKHUK MOJyYHUT BO3MOKHOCTD:

4) oBlaleTh BEKTOPHBIM METOJOM JJIsl PEIICHUS 3aJad Ha BBIUHUCICHHE U
JI0Ka3aTeIbCTBO;

5) mnpuoOpecTd OMBIT BHITOJHEHHUS TPOEKTOB Ha Temy «lIpumenenue
BEKTOPHOI'0 METOJA IPU PELICHUH 3a]1a4 HA BBIYMCIIEHUE U I0KA3aTEIbCTBOY.

Cucrema oueHUBaHUA

YpoBeHb YCBOCHUS 3HAHUM U3MEPSETCA CUCTEMOM JOMAIIHUX KOHTPOJBHBIX
paboT, TPOBEPOUYHBIMU PpabOTaMU IO YCBOCHHMIO TEOPETHYECKOro Marepuala,
CaMOCTOSITEIbHBIMU U KOHTPOJIbHBIMU PA00TaMH T10 MTPAKTUYECKOMY TTPUMEHEHUIO
IIOJIyYEHHBIX 3HAHUM, CACTEMON TECTOBBIX 3a/IaHUM U 3a4E€TOB.

[Ipu pemieHun OOBIYHOM KOHTPOJIBHOM WM CaMOCTOSITEILHONW PabOThI
OTMETKAa «5» CTaBUTCA 3a BCE NPABWIHHO pEIICHHBIE 3aJaHusi 0053aTeIbHON
yacTH, «4» - 3a 80% MmpaBUIILHO BBINOJHEHHON padoThl, «3» - 60%.

[Ipy BBIMOJIHEHUH «JIOMOJHUTEIBLHOM dYacTh» paboThl IJs MOJy4YEHUs

OTMETKH «5» JIOCTaTOYHO MPAaBUIIBLHO BHIMOJIHUTH 8§0% paboThl, «4» - 70%, «3» -

60%.



[Ipu penieHun TeCcTOBBIX 3aiaHuil, coaepxamux 30 3aga4 pasHOTO YpOBHS
CJIO)KHOCTH CTaBATCS OTMETKH: «5» - 0osiee 19 3amanuii, «4» - 16-18 3aganuid, «3»
- 11-15 3amanuii.

@®opMbl KOHTPOJISI: Tekyumii u wurorosbiil. IlpoBoautcs B dopme
KOHTPOJIbHBIX paboT, paccyuTaHHBIX Ha 40 MUHYT, TECTOB M CaMOCTOSTEIbHBIX
pabot Ha 15 — 20 MunyT ¢ quddepeHInPOBaHHBIM OLICHUBAHHUEM.

Tekyuii KOHTPOJIb MPOBOAUTCS C LETBIO TPOBEPKH YCBOEHUS U3YyYa€MOTro U
IPOBEPSIEMOr0 MPOrPaMMHOI0 MaTepuaia; CoJepKaHUe ONPEIEISIIOTCS YUUTelIeM
C YY4E€TOM CTETCHH CJIOKHOCTH W3y4aeMOro Marepuaia, a TakKe OCOOCHHOCTEen
oOyyJaroruxcsi  kiacca. MTOroBeie KOHTPOJIBHBIE PaOOTHI TMPOBOIATCS TOCIIE
U3y4YeHUs1 HanboJiee 3HaYMMbIX TEM MTPOrpaMMbl B KOHIIE Y4E€OHOM YETBEPTH.

Buabl KOHTPOJISA 3HAHUIA:

v KonTposbHas pabora

v KJIP

4 MareMaTH4ecKuil JUKTaHT
v CamocrosTenpHas pabora
4 TecTsl



JIMYHOCTHBIE, METAITPEJIMETHBIE U ITPE/IMETHBIE
PE3YJBbBTATBI OCBOEHUSA COAEPKAHUSA KYPCA

[Iporpamma T103BOJISIET JOOMBATBHCS CICIYIONIUX PE3yJbTaTOB OCBOCHHS
00pasoBaTebHON IPOrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMS:

JIMYHOCTHBIE:

1) chopMHPOBAHHOCTH OTBETCTBEHHOT'O OTHOIIICHHS K YUYCHHIO, TOTOBHOCTD U
CIIOCOOHOCTH OO0YyYalomuUXCcs K CaMOPAa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE
MOTHBAIMA K OOYYECHHWIO W IO 3HAHWIO, BEIOOPY MabHEUIEro oOpa3oBaHUsS Ha
0a3e OPUEHTUPOBKHM B MHUpPE Mpodeccuil u MPOoPECCHOHAIBHBIX IMPEANIOUTECHUH,
OCO3HAHHOMY ITOCTPOCHHIO HWHIAMBHUIYAIBHOH 00pa30BaTCIIbHON TPAaeKTOPHH C

y‘{éTOM YCTOﬁQHBLIX IMO3HABATCIIbHBIX HHTCPECOB,

2) chopMUPOBAaHHOCTH IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKU U OOILIECTBEHHOW MPAKTUKHU;

3) chopMUPOBAHHOCTh KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIICHUH U
COTPYJHHYECTBE CO CBEPCTHUKAMM, CTAPIIMMH U MIIAAIIAMH, B 00pa30BaTEIHHOM,
OOILIECTBEHHO TMOJE€3HOM, y4yeOHO-MCCIEOBATENbCKOM, TBOPUECKOW M APYTrHX

Bugax ACATCIBbHOCTH,

4) ymeHHE $SCHO, TOYHO, IPaMOTHO H3J1araTb CBOM MbBICIM B YCTHOM U
NMCbMEHHOM pE€YHd, IOHMMAaTh CMBICI IIOCTAaBJIEHHOM 3a/Jadyd, BBICTPAUBATH
apryMEHTalUI0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPBHIL;

5) mpencrtaBieHne O MaTeMaTHUYECKOM Hayke Kak cdepe dYeloBeYecKOou
NESATENIbHOCTH, 00 »Tamax e€ pa3BUTHs, O €€ 3HAUUMOCTH JUIsl pa3BUTHUSA

LIMBUJIM3AIUH;

6) KPUTUYIHOCTDb MBbIIJICHUA, YMCHHC paciio3HaBaThb JJOT'MYCCKH

HCKOPPCKTHLIC BBICKA3bIBAHUA, OTIIMYATL TUIIOTE3Y OT Cl)aKTa;

7) KpCaTUBHOCTb MBIIJICHUA, HHUIWNATHBA, HAXOAYUBOCTb, aKTUBHOCTH IIPpH

PCUICHUHA aJ'IFC6paI/I‘{CCKI/IX 3aaay,



8) yMeHHE KOHTPOJMPOBATh TMpOLECC U pe3yapTaT Y4YeOHOM MaTe-

MaTHYECKOM JESITEIbHOCTH;

9)

CIIOCOOHOCTh K SMOIMOHAJIBHOMY  BOCHPUATUIO MATCMATHYCCKHUX

00BEKTOB, 3a/1a4, PEIICHUM, PacCyKICHHI.

METanpeaAMETHLIC:

)]

2)

3)

4)

5)

6)

7)

YMEHHE CaMOCTOATENbHO IUIAHUPOBATh  AJIbTEPHATHUBHBIE MYTH
JOCTHKEHMsI 1IeJiel, OCO3HAHHO BbIOMpaTh Haubosee 3¢ eKTHUBHBIC
CTIOCOOBI pelIeHNUs yU4eOHbIX U MM03HABATENbHBIX 33/1a4;

YMEHHE OCYLIECTBIATh KOHTPOJb MO pPe3ylbTaTy M IO CHOCO0Yy
JCUCTBUSL HA YPOBHE IPOM3BOJIHHOIO BHUMAHUS W BHOCUTH HE-
00X0/AMMBbIE KOPPEKTHBHI;

YMEHHE aJIcKBATHO OIICHWBATh NPABWIBHOCTh WM OIIUOOYHOCTH
BBITIOJIHEHUST y4eOHOM 3amaun, €€ OOBEKTUBHYIO TpPYAHOCTb U
COOCTBEHHBIE BO3MOYKHOCTH €€ PELICHHUS;

OCO3HAHHOE BIIQJICHUE JIOTUYECKUMHU JIEHCTBHSIMU OIIPEIIEICHUS
HOHATHH, 0000IIeHNs, YCTAaHOBICHHUS aHAJIOTUH, KiIacCU(pHUKAIMKU Ha
OCHOBE CaMOCTOSITEILHOTO BBIOOpAa OCHOBAaHMM U  KPUTEPHUEB,
YCTaHOBJICHHSI POJIOBUIOBBIX CBSI3EH;

YMEHHUE YCTaHABIMBATh IPUYUHHO-CIEACTBEHHBIE CBSA3H; CTPOUTH
JOTUYECKOE  pacCyKIEHUE,  yMO3aKII4eHHe  (MHIYKTHUBHOE,
JelyKTUBHOE U 110 aHAJIOTUH) U BBIBOBI;

YMEHHE CO3/1aBaTh, MNPUMEHATh U NpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA, MOJICIH M CXEMBI JIJISl PEIICHHUS YICOHBIX U
MIO3HABATENIbHBIX 3a7a4;

YMEHHE OPraHU30BBIBATH Y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO
AESITeIbHOCTh C YYMTEJIEM M CBEPCTHUKAMHU: OMPEICNATh LEJH,
pacripenienieHne (QyHKUUI W poJieil y4aCTHHKOB, B3aUMOJCHCTBUE U
oOue crmocoObl paboThl; yMeHue paboTaThb B TpYIIE: HAXOIUTH
of11ee pemieHue U paspematb KOH(GIMKTHI Ha OCHOBE COIJIACOBAHUS

NO3UIMI U y4€Ta WMHTEPECOB; CIyIIaTh MapTHEPA; (HOPMYJIUPOBATD,



8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

apryMEHTHPOBATh U OTCTAUBAaTh CBOE MHEHUE;

c(hOpMHPOBAHHOCTH yaeOHOM u 00111eT0Th30BATEIHCKOM
KOMIIETEHTHOCTH B OOJACTH MCIOJIb30BaHUS MH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TexHoioruid (MK T-koMneTeHTHOCTH);
NepBOHAYANIbHBIE MPEJCTaBICHUSI 00 UACIX U O METOJaX MATEeMAaTHKU
Kak 00 YHHMBEPCAJIbHOM S$3bIKE HAYKHM M TEXHUKHU, O CPEACTBE
MO/JICJIMPOBAHUS SIBIICHUW U MPOLIECCOB;

yMEHHUE BHJIETh MATEMATHYECKYIO 3a7adyy B KOHTEKCTE MpPOOJIEeMHOU
CUTYalluU B IPYTUX JUCLUIUIMHAX, B OKPYKAIOIIEH KU3HU;

YMEHUE HaxOIWTh B Pa3IWYHBIX HWCTOYHHUKAX WH(POPMAIIHIO,
HEOOXONUMYIO  JUJIi  pEIIeHUs MaTeMaTH4YecKuxX mpodsieM, U
MPEACTaBIATh €€ B TOHATHOW ¢dopMe;, TPUHUMAThL pEIICHUE B
YCJIOBUSIX HEMOJHONW W W30BITOYHOM, TOYHOM W BEPOSTHOCTHOM
uHdopManuu;

YMEHUE I[IOHMMaThb M HWCIIOJb30BaTh MAaTEMAaTUUYECKHUE CpEJICTBA
HATJIATHOCTH (PUCYHKH, YEPTEKU, CXEMBbI U JIp.) JJIs WIUIIOCTpALIUU,
WHTEPIPETALINU, APTYMEHTALIUY;

yMEHHUE BBIJIBUTaTh TUIOTE3bl MPHU PEIIEHUH Y4eOHBbIX 3ajay u
NOHUMAaTh HEOOXOJIMMOCTh UX MPOBEPKU;

YMEHUE TPUMEHSITh WHAYKTUBHBIE W JICIYKTUBHBIC CIOCOOBI
pacCy X IEHUI, BUIETh PA3JIMYHbIE CTPATETUN PELICHU 3a1a4;
IMOHMMAHHUE CYIIHOCTH aJTOPUTMHUYECKUX NPEANUCAHUNA U yMEHHUE
JNEUCTBOBATh B COOTBETCTBUH C MPEII0KEHHBIM AIITOPUTMOM;

YMEHUE CaMOCTOSITEJIbHO CTaBUTh LI€NH, BBIOMpaTh M CO3[aBATh
AITOPUTMBI JUTSI pEIICHUST y4eOHbIX MaTEeMAaTUUECKHUX MTPOOJIEM;
YMEHHUE IUIAHUPOBATh U OCYILIECTBIATH JIEATEIbHOCTh, HAIIPABIEHHYIO

Ha pCHICHHUC 3aa4 UCCIICJ0BATCIbCKOT'O XapaKTepa.

NpeaAMETHbBIC:

1) OBJIaACHUC 0a30BBIM ITOHSATHHHBIM amnrapaTtom I10 OCHOBHBIM pasaciiaM

CONepKaHUsS; TPEICTaBlIeHHEe OO0 OCHOBHBIX M3y4aeMbIX TMOHATUSX (YUCITIO,



reoMeTpuueckas (¢urypa) Kak BXKHEHIINX MaTEeMAaTHUYECKHUX  MOJIETISX,
MTO3BOJISIFOLIMX ONMCHIBATh U U3Y4YaTh PEAIbHBIC MPOLIECCHI U SIBIICHUS,

2) ymeHue paboTaTh C T€OMETPUUECKUM TEKCTOM (aHAJIM3UPOBAThH, U3BJICKATh
HEOOX0MMMYI0 HWH(GOPMAINIO), TOYHO U TPAMOTHO BHIPAKAaTh CBOM MBICTU B
YCTHOM M NMHUCBMEHHOM pEYr C NMPUMEHEHUEM MATEMATUYECKOH TEPMHUHOJIOTHUU U
CHMBOJIUKM, HCIIOJb30BaTh Pa3JIMYHbIE S3bIKM  MAaT€MaTUKH, IPOBOJUTH
KJaccu(uKanmy, JOrM4ecKue OOOCHOBAHUS, JOKA3aTeIhCTBA MAaTEMaTHUYECKHX
YTBEPKICHUM;

3) OBIaJeHUWE HaBBIKAMU YCTHBIX MHCHBMEHHBIX, HWHCTPYMEHTAIbHBIX
BBIUMCJICHUH;

4) oBiazeHHE TEOMETPUYECKUM SI3bIKOM, YMEHHUE HCIOJIb30BaTh €ro s
OINMCAHUsA IMPEIMETOB OKPYXKAIOWIETO MHpPA; PA3BUTHE MPOCTPAHCTBEHHBIX
NPEACTABICHUM UM M300pa3UTENbHBIX yYMEHUH, NPUOOpPETEeHHE HABBIKOB
r€OMETPUYECKHUX MTOCTPOECHUN;

5) yCcBOEHUE CUCTEMAaTUYECKUX 3HAHUH O TUIOCKUX (DUTypax U WX CBOMCTBAX, a
TaKX€ Ha HarJISIAHOM YPOBHE — O IIPOCTEUIINX IPOCTPAHCTBEHHBIX TEJIAX, YMECHHE
MPUMEHATh CUCTEMATUYECKUE 3HAHUS O HHUX JUISI PELIEHHUS T€OMETPUYECKHX U
MPAKTUYECKUX 3a/1a4aX;

6) yMeHHE HU3MEPSTh [JIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, MCIOJb30BaTh
bopMyIIBI I HAXOXKIACHUS TIEPUMETPOB, TIIOMAAeH U 00bEMOB T€OMETPUUECKHIX
uryp;

7) yMeHUE TPUMEHSITh W3YUYEHHbIC TOHSTHUS, PE3YyIbTaThl, METOJbI I
pELICHUsT 33/1a4 IMPAKTUUYECKOI0 XapakTepa M 3aJad U3 CMEKHBIX JUCLHUIUIMH C
UCIIOJIb30BAaHUEM NIPU HEOOXOJAMMOCTU CIPABOYHBIX MAaTEPUAIOB, KAJbKYJISTOPOB,

KOMITBIOTEpA.



2. COAEP) KAHME KYPCATEOMETPUHU B 7 - 9 KITACCAX

Harasianas reomerpusi. HarnsgHele npeacTaBieHuss O MPOCTPAHCTBEHHBIX
durypax: kyO, napajulelnenurnen, Mpu3Ma, NHpaMuia, map, cdepa, KOHYC,
mwHap.  W3o0paxenue mnpocTpaHCTBeHHbIX Quryp. Ilpumepst cedeHwmid.
Muororpannviku.  IIpaBunbHble  MHOrorpaHHuku.  [Ipumepsl  pa3BepTOK
MHOT'OTPaHHHUKOB, LIWJIMH/IPA U KOHYCA.

[Tonsitue  obbema:  eauHHUIBI  o0BemMa. OO0BEM  TPSIMOYTOJBHOTO
napajenenunesaa, kyoa.

I'eomerpuyeckue ¢urypsl. [Ipsambie u yribsl. Touka, nmpsmMasi, IJIOCKOCTb.
Otpe30k, 1yd. Yron. Buasl yrios. Beprukanbabie 1 cMexHbIE yribl. buccexkrpuca
yTJIa.

[TapannenbHple U INepecekarommecs npsMsie. [lepnenaukynsapHbie IpsMBbIC.
Teopembl O mapauIENIBHOCTH W TMEPIEHAUKYISIPHOCTH MPSIMBbIX. YWl €
COOTBETCTBEHHO  NAPAUICIBHBIMM M NEPHECHIUKYJSAPHBIMH  CTOPOHAMH.
[lepnenaukyssip 1 HakJIOHHAS K psAMoil. CepeIMHHBINA IEPIEHANKYIIAP K OTPE3KY.

['eomerpuyeckoe mecto Touek. CBOMCTBA OUCCEKTPUCHI YIJIA U CEPEAUHHOIO
NIEPIECHINKYJIAPA K OTPE3KY.

TpeyronbHuk.  BbicoThl, MeauaHa, OHCCEKTpUCa, CpEAHSS  JIMHUA
TpeyroyibHUKa. PaBHOOeIpEeHHbIE U PAaBHOCTOPOHHHUE TPEYTrOJIbHUKU; CBOWCTBA U
IIPU3HAKH paBHOOEAPEHHOTO TPEYTOJIbHHUKA. IIpu3naku PaBEHCTBA
TpeyroJapHUKOB. HepaBeHCTBO TpeyronbHuKa. COOTHOLIEHUE MEXKIY CTOPOHAMU H
YTJIAMU TPEYTOJIbHUKA.

CymMma yrioB TpeyrosibHUKa. BHemHue yribl TpeyroiabHuka. Teopema
®daneca. [Togodue TpeyronpaukoB. [Ipu3Haku mogo0Ous TpeyrojlbHUKOB. Teopema
[Tugaropa. Cunyc, KOCUHYC, TAHT'€HC, KOTAHT€HC OCTPOTO YIJia MPSIMOYTOJIBHOTO
Tpeyronpauka U yrinos ot 0 mo 180°% mpuemenme k ocrpomy yriy. Pemenue
IPSIMOYTOJIBHBIX TpPEYrOJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@opMyJIbl, CBSI3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJHOTO U TOTO K€

yria. PemieHue TpeyrojibHUKOB: TEOpEeMa KOCHMHYCOB M TeOpeMa CHHYCOB.



3ameydaresbHbIE TOYKH TPEYTOJIbHUKA.

YerpipexyronpHuk. I[lapamremorpamm, €ro CcBOWCTBA M IIPU3HAKH.
[IpsiMoyroJibHMK, KBajpaT, poMO, UX CBOWCTBA U MpHU3HAKHU. Tpamnenus, cpeaHss
JIMHUS TPAIICIUH.

MHoroyronsHuK. Bpllmykible MHOTOYyrojibHUKA. CyMMa yTJIOB BBITYKIIOTO
MHOTroyroyibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHUKH.

OxkpyxHocth u Kpyr. Jyra, xopnaa. Cektop, cermMeHT. lleHTpanbHbIi yrod,
BIIMCAHHBIN YIroJl, BEJINYMHA BIMCAHHOIO yria. B3auMHOE pacnoyioKeHHne MpsMon
U OKPYKHOCTH, IBYX OKpYyKHOcTeu. KacarenpHas u cexymas K OKpPYKHOCTH, UX
cBOMcTBa. BrimcanHbple M onyvcaHHbIE MHOTOYIOJIbBHUKU. OKpYKHOCTh, BOUCAHHAs
B TPEYTOJbHUK, U OKPYKHOCTb, OIIMCAHHASI OKOJIO TPEYrojbHUKa. BrincanHsle u
ONIMCAaHHbBIE OKPY>KHOCTH IIPAaBUIIBHOIO MHOTOYTOJIbHUKA.

['eomerpuyeckue npeodpazoanusi. [louarue o paBenctse ¢uryp. [lonsarue o
JBH>KCHUU: OCEBas U LIEHTpalbHAsi CAMMETPUH, apAJUIEIbHBIN IEPEHOC, IIOBOPOT.
[Tonsitue o mogobue GuUryp u TOMOTETHH.

[locTpoeHne ¢ NOMOWIBKO LMPKYJIS W JuHEWKA. OCHOBHBIE 3aJadyd Ha
IIOCTPOCHME: JEIIEHUE OTpPE3Ka IIONOJIAM; IOCTPOCHHME YIJIA, PABHOIO TaHHOMY;
IIOCTPOCHUE TPEYTOJbHUKA 10 TPEM CTOPOHAM; ITOCTPOCHUE MEPIECHAMKYISIpa K
PsIMOii; MOCTpOEHUE OUCCEKTPUCHI YTIla; JeJIeHHE OTPe3Ka Ha N PaBHBIX YaCTEH.

Pemienne 3amad Ha BBIUMCIIEHME, JOKA3aTEIbCTBO U IIOCTPOEHUE C
HCITI0JIb30BAaHUEM CBOMCTB M3y4YeHUs HUryp.

HN3mepenue reomerpuyeckux BeJuduH. /[nuna orpeska. PaccrosiHume ot
TOYKH 10 IpsIMOM. PaccTossHre Mexay nmapasienbHbIMU IPSMBIMH.

[IeprmeTp MHOTOYTOJIbHUKA.

JIniHa OKpPYXHOCTH, YUCIIO T, JUIMHA OKPYXKHOCTU. ['pamycHas mepa yria,
COOTBETCTBUE MEXIY BEIMYMHOM LEHTPAJIbHOIO yIJla W JUIMHOM JYyru
OKPY>KHOCTH.

[Tonsitue miomaau iockux ¢uryp. PaBHOCOCTaBIEHHBIE U PAaBHOBEIHMKHUE
¢burypsl. [Inomans npsmoyroasHuka. [lnomaau napamienorpaMmma, TpeyrojibHUKa

u Tpaneuuu. [lmomane mHoroyroneHuka. Ilnomane kpyra m miomanb CEeKTopa.



CooTHoIIEHNE MEXTY TUTOMIAASIMHU TTOT00HBIX GQUTYP.

Pemenne 3amau Ha BBIYMCICHHE W JI0KA3aTEIbCTBO C MCIIOJIb30BAHUEM
U3Y4YEHHBIX (HOpMyII.

Koopaunarel. YpaBHenue npsamon. KoopaunaTel cepeauHbl OTpe3Ka.
Q@opMmyna pacCTOSIHUS MEXAY JABYMS TOYKAMHM IUIOCKOCTH. Y paBHEHUE
OKPY>KHOCTH.

Bekrtopsl. /lninna (Moaynb) Bektopa. PaBeHcTBO BekTOpoB. KosunHeapHbie
BeKTOpbl. KoOopauHaTel BekTOpa. Y MHOKEHUE BEKTOPA HA YUCJI0, CyMMa BEKTOPOB,
pa3lioKEHUE BEKTOpa IO JBYM HEKOJUIMHEApHbIM BekTopaM. CKansipHoe
IIPOU3BEACHUE BEKTOPOB.

TeopeTnko-MHOKeCTBEHHbIC MOHATHS. MHOXKECTBO, 3JIEMEHT MHOKECTBA.
3agaHue  MHOXECTBAa  MEPEUYMCICHUEM  AJIEMEHTOB,  XapaKTepUCTHUYECKUM
cBoicTBOM. [TonmMHOXkecTBO. OOBbEIMHEHNE U TIEPECEUCHUE MHOMXKECTB.

uieMeHThI JOruKku. OnpenencHue. AKCHOMBI U TEOPEMBI. J[0Ka3aTebCcTBO
ot npoTuBHOTO. Teopema, oOpaTHas nanHou. [Ipumep u KOHTp mpumep.

[ToHsiTHE O PABHOCUIILHOCTH, CIEAOBAHUH, YIOTPEOICHUE JIOTHUECKUX CBSI30K
€CJ ...., TO..., B TOM U TOJIKO TOM CJIy4ae, JJIOTHYECKUE CBSA3KU U, UIN.

I'eomeTpuss B ucropuyeckoM pazputuu. OT 3emiieMepusi K F€OMETPUHU.
[ludparop u ero mkona. Panec. Apxumen. IloctpoeHne MpaBUIBLHBIX
MHOTOYTOIBHUKOB. Tpucekius yriaa. Ksampatypa kpyra. YaBoenwe KyoOa.
Uctopusi uucna m. 3omoroe ceuenwe. «Hawana» EBknumpa. JI. Diinep. H.UA.
Jlo6GaueBckuii. cTopus maToro nocrymnarta.

N306perenue MeToJa KOOpAMHAT, ITO3BOJISIIOLLETO MIEPEBOAUTH
reoMeTpuYecKue OOBEKTHI Ha sI3bIKk anreopol. P. [lekapt u I1. depma. Ilpumepst
Pa3IMYHBIX CUCTEM KOOPAMHAT Ha MIJIOCKOCTH.

IIpoekThl MO reoMeTpuu 1Jis 7-9 KjIaccoB (YPOUHAas AeATEJIbHOCTD)

Heab: cnocoOCTBOBAaTH pPa3BUTHIO TBOPYECKUX CIOCOOHOCTEH, yMEHUM
n00bIBaTh HEOOXOIUMYI0 HH(POPMAIIMIO, CAMOCTOATEILHO aHAJU3UPOBATh €€ U

nNpeaACTaBIsATH B BHAC CAWMHOIO MLEJIOro IpoOAYKTa, Ppa3sBUTUIO HHTCPECa K



MaTe€MaTUKe, MPUBUTUIO YYEHHKAM MaTeMaTH4YE€CKOW KYJIbTYpbl U PACIIMPEHUIO
Kpyro3opa y4Jauiuxcsi.

Tun npoekra: NpakTUKO-OPUEHTUPOBAHHBIN.

Buabl 1esiTeIbHOCTH: TBOPUECKHA, HH(OPMALMOHHBIN, TPUKIIATHOM.

IIpumeHnsieMble yMEHUS:

—  TPOEKTHbIE  (OpraHU3alMOHHbIE, HWH(OPMALMOHHBIE, IIOUCKOBBIE,
KOMMYHUKATUBHBIE, IPE3EHTALIMOHHBIE, OLIEHOYHBIE);

— TIpeAMEeTHBIE (MaTeMaTHYECKUE)

ba3a BbINOJIHEHUSs: [IKOJIbHAS

@opmbl 00y4eHHS: TPYNIIOBAs U UHAUBUYAJIbHAS.

IIpoa0/ZKNTENBHOCTD BBINMOJIHEHHMA: CPEIHEW NPOJOJDKUTENBHOCTH — JBA
Mecsna.

HanpasJ/ieHUs IPOCKTHOM AeATEJIbHOCTH YYALUXCH:

1. ['eomeTpus B peanbHOM KU3HU;

2. N3mepenne reoMeTpu4eCKuX BEIINYNH;
3. ['eomeTpusi B HICTOPUYECKOM Pa3BUTHH;
4. Merton koopauHaT;

3. Bekropsl.

6. TeopeTuKO-MHOKECTBEHHBIE TOHSTHS.



3. TEMATHYECKOE INTAHUPOBAHUME

Homep
naparpadga

Coaepsxanue MaTepuaja

KoanuecTtBo
4acoB

XapakTepucTHKA OCHOBHBIX
BH/IOB /IeITEJIbHOCTH YYeHHKa (HA
YPOBHe yUeOHBIX JeilcTBUIl)

7 KJ1acc

I'nasa I. HayanbHble reoMeTpruYecKHe

CBCICHUA

10

1,2

IIpsimas u oTpe3ok. JIyd u
yroiu

CpaBHEHHE OTPE3KOB U YIIJIOB

4,5

N3mepenue oTpe3KoB.
N3mepenue yrios

IlepnenquKynspHbIE IPSMBIE

Pemrenue 3agau

Konrtponsnas padora Nel

[IpuBOUTE TPUMEPBI
reoMeTpuuecKkux Guryp.
OnuceIBaTh TOUKY, NPSMYIO,
OTPE30K, JIy4, YTOJI.
@opMyIUpOBaTh: OINpPEACIEHUS:
PaBHBIX OTPE3KOB, CEPEINHBI
0Tpe3Ka, pacCTOSTHUS MEX]Y IBYMS
TOYKaMHU, JOTIOJHUTENIbHBIX JIy4ei,
Pa3BEPHYTOTIO yIila, paBHBIX YIJIOB,
OMCCEKTPUCHI yIila, CMEKHBIX U
BEPTUKAJIbHBIX YTIIOB,
MIEPECEKAIOIINXCA MPSMBIX,
NEePHEHIUKYISIPHBIX TPSIMBIX,
NEepPHEHANKYIISIPA, HAKIIOHHOM,
paccTOsIHUSA OT TOYKH JI0 NPSMOI;
CBOMCTBA: PaCIOJIOKEHUS TOUYEK Ha
IPSIMOM, U3MEPEHUS OTPE3KOB U
YTJIOB, CMEXHBIX U BEPTUKAIBHBIX
YTJI0B, NEPIEHAUKYIISPHBIX
MPSMBIX; OCHOBHOE CBOMCTBO
npsamoii. KnaccudunupoBarts yribl.
Jloka3bIBaTh: TEOPEMBI O
NEPECEKAIOIINXCS IPSIMBIX, O
CBOMCTBAX CMEXHBIX U
BEPTUKAJIbHBIX YTJIOB, O
€IMHCTBEHHOCTH MPSIMOH,
NEPHEHAUKYIIPHON JaHHOU
(cmyuaii, Korja Touka JIS)KHUT Ha
JIaHHOM npsimoit). Haxonute niauny
OTpE3Ka, IPayCHYIO MEpPY yria,
UCIIONIb3Ysl CBOMCTBA UX U3MEPEHHUM.
N300pakath ¢ MOMOIIBIO
YepTEKHBIX HHCTPYMEHTOB
reoMeTpuueckue GUrypsl: OTpe3oK,
Jy4, YTOJ, CMEXHBIE U
BEPTUKAIIBHBIE YTJIBI,
NEepHEHIUKYISIPHBIC TPSIMBIE,
OTpe3KH U ay4u. [1oscHATE, 9TO
TaKO€ aKCMOMa, OIIPEEIICHUE.
PemaTe 3a1aun Ha BbIUKCIIEHUE U
JI0Ka3aTeNNbCTBO, IPOBOS
HEoOXO0UMbIE JOKa3aTelbHbIE
pacCyXAeHHUS.




I'masa II. TpeyronbHuku

17

[TepBbIii mpU3HAK paBEHCTBA
TPEYroJIbHUKOB

2 Menuanbl, OUCCEKTPHUCHI U
BBICOTHI TPEYTOJIbHUKA

Bropoii u Tpetnii npu3HaKu
paBEHCTBA TPEYTOJbHUKOB

4 3a7a4n Ha TOCTPOCHUE

Pemenue 3amau

KontponbHast padora Ne 2

OnuceBaTh CMBICH MOHATHS
«paBHbIe Gurypsi». [IpuBouTh
MIpUMEPHI PaBHBIX PUTYD.
N300paxkaTh 1 HAXOIUTH HA
PUCYHKaX PaBHOCTOPOHHHUE,
paBHOOEAPEHHBIE, TPSIMOYTOJILHEIE,
OCTpPOYTOJIbHBIE, TYIIOYT'OJIbHBIE
TPEYTOJIbHUKU U UX DJIEMEHTHI.
KnaccudunupoBath TpeyroibHUKU
M0 CTOPOHAM M YTJIaM.
@opMyIMpPOBATH: ONPEIECICHUS:
OCTPOYTOJIBHOTO, TYIIOYT'OJIBHOTO,
IPSIMOYTOJIBHOTO,
paBHOOEPEHHOTO,
PaBHOCTOPOHHETO,
Pa3HOCTOPOHHETO TPEYTOJIbHUKOB;
OHMCCEKTPUCHI, BHICOTHI, METUAHBI
TPEYroJIbHUKA; PAaBHBIX
TPEYTrOJIbHUKOB; CEPEAMHHOIO
NEPHEHAUKYIISIPA OTPE3KA;
nepuMeTpa TpeyroibHUKa;
CBOICTBa: paBHOOEPEHHOTO
TPEYroJbHUKA, CEPEAUHHOIO
NEPHEHANKYIIApa OTPE3KA,
OCHOBHOTI'O CBOWMCTBA PaBEHCTBA
TPEYTOJIbHUKOB; IPU3HAKHU:
pPaBEHCTBA TPEYTOJIbHUKOB,
paBHOOEIPEHHOTO TPEYrOJIbHUKA.
Jloxa3pIBaTh TEOPEMBI: O
€IMHCTBEHHOCTH MPSIMOH,
NEPHEHAUKYIIAPHON JaHHOU
(cmyuait, KorJa Touka JIe)KHUT BHE
JAHHOW IPSIMOM); TpU IPU3HAKA
PaBEHCTBA TPEYTOJIbHUKOB;
NPU3HAKU PaBHOOEPEHHOTO
TPEYTOJIbHUKA; TEOPEMBI O
CBOMCTBAax CEPEAUHHOTO
NEePIEeHIUKYIApa, paBHOOESIPEHHOTO
Y PaBHOCTOPOHHETO TPEYrOJIbHUKOB.
Pa3bacHATE, 4TO TakOe TeopeMa,
OMUCHIBATh CTPYKTYPY T€OPEMBI.
OOBACHATH, KAKYIO TEOPEMY
Ha3bIBAlOT OOPATHOW JAHHOMU, B UéM
3aKJIK0YAETCS METOJI IOKA3aTeIbCTBA
oT npoTuBHOTO. [IpBOAUTH
IIPUMEPBI UCIIOIB30BAHUS 3TOTO
Meroja. Pemars 3a1aun Ha
BBIYNCIICHHE U JIOKA3aTEIbCTBO

I'nasa II1. ITapasienbHble PSIMbIe

13

IIpu3Haku napajuieIbHOCTH

Pacnio3naBaths Ha yeprexax
IapaJuIeIbHBIC IPSIMBIE.
N300paxaTh ¢ MOMOIIBIO THHEUKH U
YTOJIbHHKA [TapaJlIeNIbHbIE IPSMBIE.




JBYX TPSIMBIX OnuceIBaTh yribl, 00pa3oBaHHbIE
IIPY TIEPECEUCHHUH JBYX MPSIMBIX
) AKcHOMa napaJieIbHbIX 5 cexymeii. POpMyInpoBaTh
HPAMBIX OTPE/ICIICHNUS: TAPATUICIIBHBIX
[y S— 3 IPSIMBIX, PACCTOSIHUS MEXKIY
napauIeTbHBIMH MPSMBIMH,
BHEIIHETO yIila TPeyroJibHUKa,
THIIOTEHY3bl U KaTeTa; CBONCTBA:
KontpossHas pabora Ne 3 1 napauieIbHbIX MPSMBIX; YTJIOB,
00pa30BaHHBIX MIPH MEPECCUCHUH
NapauIeIbHBIX NPSIMbIX CEKYIIeH
I'naBa IVv. CooTHomeHne MEKILY 18 DopmMyIHUPOBATh ONPEACIEHUSA:
CTOPOHAMM M YIJIaMH TPeyroJibHUKA CYMMBI YJIOB TPEYTOJIbHUKA;
BHEIIIHETO YIjla TPEYTOJIbHUKA;
1 CymMa yriioB TpeyroibHUKa 2 COOTHOIIIEHUH MEKITy CTOPOHAMHU U
CooTHo1IEHNE MEXTY YTIaMH TPEYTOIBHIK, .
) CTOpOHAMI 1 yriaM 3 HPAMOYTOILHOTO TPEYTONbHUKA;
OCHOBHO€ CBOMCTBO NapaljIeJIbHbIX
TpeyrojbHUKa ; i
HPSIMBIX; PU3HAKU:
Konrponsnas pa6ora Ne 4 1 TTapalIeIbHOCTH MPAMBIX,
paBEHCTBA MPSAMOYTOJbHBIX
3 [IpsimoyronbHbIE 4 TPEYroJIbHUKOB. J[0Ka3bIBaTh:
TPEYrOJIbHUKU TEOpPEMBI O CBOMCTBAX
napauIeTbHBIX IPSIMBIX, O CYMME
4 HocTpoenue TpeyronbHIKa 4 YIJIOB TPEYrOJIbHUKA, O BHEITHEM
110 TPEM CTOPpOHAM yrile TPEYroJIbHUKA, HEPABEHCTBO
[ S———— 3 TPEYrojbHUKa, TEOPEMBI O
CPaBHEHHMH CTOPOH U YIJIOB
TPEeYrojbHUKa, TEOPEMBI O
CBOMCTBAX IIPSIMOYT'OJIBHOTO
TpeyrojbHUKa, IPU3HAKU
Kontponeras padora Ne 5 1 NapaJuleIbHBIX MPSIMBIX, PABEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
PemaTh 3a1aun Ha BRIYHCIICHUE
JTI0Ka3aTeJIbCTBO
IHoBTOpenue. Pemenne 3axaq 10
8 kirace
I'maBa V. YUeTbIpexyrojibHUKHU 14 [TosicHATB, YTO TaKoe
Y4eThIpEXYroyibHUK. OnHChIBATH
1 MuoroyronsHuKH 2 3JIEMEHTBI YEThIPEXYTOIbHUKA.
Pacrio3naBath BBITYKITBIC U
2 [TapannenorpamMm u Tpaneuus 6 N
HEBBIITYKJIbIE YETHIPEX YT OJIbHUKH.
; TIpAMOYTOJILHUK, POMO, A N3o6paxkats 1 H?:XOI[I/ITB Ha
KBapar PHUCYHKaX YeThIPEXYTOJbHUKH
pa3HBIX BUJOB U UX 3JICMEHTHI.
Pemenue 3anau 1 DopMyIUpOBaThH ONpPEACICHUS:
napajuieIorpaMma, BEICOTHI
napajuiesiorpamMma;
Kontponbnas padota Ne 1 1 MPsIMOYTOJIbHHKA, poMOa, KBaapara;
CpeaHel JIMHUU TPEYroJbHUKA,
Tparennu, BEICOTHI TPATICIIHH,




CpeaHel JTMHUM Tparneuuy;
LIEHTPAJIbHOI'O YIJIa OKPYKHOCTH,
BIINCAHHOTO YIJla OKPY>KHOCTH;
BIIMCAHHOT'O U OITMCAHHOI'O
YETBIPEXYTOJIBHAKA; CBOMCTBA!
napajuiesorpaMma, psIMOyTOJIbHHKA,
pomMb0a, KBaJgpaTa, CpeIHUX JIUHUI
TPEYroJbHUKA U TPANELHH,
BIIMCAHHOTO YIJla, BIMCAHHOTO U
OIMCAaHHOTO YETBIPEX YT OJIbHUKA,;
IIPU3HAKU: NTapaAJUIEIOrPaMMa,
OpSAMOYTOJIbHUKA, poMOa,
BIIMCAHHOT'O U OIIMCAHHOTO
YEeTBIPEXYTOJIbHUKA. JlOKa3bIBaTh:
TEOPEMBI O CYMME YIJIOB
YETBIPEXYTOJIBHUKA, O TPadyCHON
Mepe BIIMCAHHOTO YIJIa, O CBOMCTBAX
Y IIpU3HAKaX [apajuiesorpaMmma,
OpSAMOYTOJIbHUKA, poMOa,
BIIMCAHHOT'O U OIIMCAHHOTO
4YeThIpEXYroyibHUKA. [IpumensaTs
W3YYCHHBIC OIIPENIEIICHUS], CBOMCTBA
Y IIPU3HAKU K PEIICHUIO 33]1a4

I'masa VI. Ilnomaae

14

1

HJ’IOI_HaI[I) MHOI'0yroJIbHUKa

[Imomaau napamienorpaMmma,
TPEYroJbHUKA U Tparenuu

Teopema ITudaropa

Pemenue 3amau

Kontponbnas padota Ne 2

[losicHATB, YTO TaKkoOE IIIOIA/bL
MHOTrOyrojapHuka. OnucsiBaTb
MHOT'OYTOJIbHUK, €T0 3JIEMEHTHI;
BBIITYKJIbIE U HEBBIITYKJIBIC
MHOTOYyToJbHUKH. V300paxkaTs 1
HaXOJUTh Ha PUCYHKAX
MHOT'OYTOJIbHUK U €TI0 3JIEMEHTHI;
MHOT'OYTI'OJIbHUK, BIIMCAaHHBIN

B OKPYXHOCTb, 1 MHOTOYTOJIbHUK,
OIMCAHHBIN OKOJIO OKPYKHOCTH.
DopMynMpOBATH: ONPEICICHUS:
BIIMCAHHOT'O U OIIMCAHHOTO
MHOT'OYTI'OJIbHUKA, TUIOIIAJU
MHOT'OYI'OJIbHUKA, PABHOBEIMKUX
MHOT'OYT'OJIbHUKOB; OCHOBHBIE
CBOMCTBA ILUIOIIAIU
MHOT'OYTOJIbHUKA. JIOKa3bIBaTh:
TEOPEMBI O CYMME YIJIOB BBIITYKIIOTO
N-yroJbHUKA, MUIOIALU
IPSIMOYTOJIBHUKA, MJIOLAAN
TPEYroJIbHUKA, TUIOIAU TPANCLUH.
[IpumeHnATH HU3y4YECHHBIE
OIpeNIeNIEHus, TEOPEMBI U (OPMYIIbI
K pELICHUIO 3a1a4

I'naBa VII. Ilogo0Hble TpeyrobHUKH

19

Omnpenenenue mMog00HBIX
TPEYTrOJIbHUKOB

DopMyIupoOBaTh: ONPEEIICHNE
MOJI00HBIX TPEYTOJIbHUKOB;
CBOICTBA: MEIMAH TPEYTOJIbHUKA,
OHCCEKTPUCHI TPEYTOJIbHUKA,




[TpusHaku momgoOus

MePECEKAOIINXCSA XOP/I,

2 TPEYroJIbHUKOB > KAcaTeJIbHOM U CEKYIIEH; IPU3HAKU
Mo00Hs TPEYrOJIbHUKOB.
Kontponbnas padota Ne 3 1 JIOKa3bIBATD:
teopeMbl: Daneca, 0
[Tpumenenne moaobust K
MPOMOPIUOHAIBHBIX OTPE3KaX, O
3 JI0Ka3aTelIbCTBY TEOPEM U 7 .
CBOMCTBAaxX MEJMaH TPEYrOJbHHKA,
DCIICHITIO 3a/a1 OMCCEKTPUCH TPEYTOJIbHUKA,;
COOTHOIIEHHE MEKIY CBOMCTBA: nepeceKalomuXcs Xop,
A CTOpOHAMH H YIVIaMA ; KacaTeJlbHOU U CEeKyIIei;
TPSAMOYTOJIBHOTO MpU3HAKU T0100US TPEYrOJIbHUKOB.
TpeyroIbHAKA [IpumeHATH } H3y4YECHHBIE
ONpeJIeTIeHUs, CBOMCTBA U MIPU3HAKU
KonTponpnas padorta Ne 4 1 K PELICHUIO 3a7a4
I'nasa VIII. Okpy:xkHOCTH 17 N300paxath Ha pUCYHKax
OKPYKHOCTb U €€ DJIEMEHTHI;
1 KacarenbHas kK OKpYy>KHOCTH 3 KaCaTeIBHYIO K OKPYKHOCTH;
OKPY>KHOCTb, BIIUCAHHYIO B
LlenTpanbHble U BOUCAHHBIC
2 4 TPEYIOJIbHUK, U OKPYKHOCTb,
M OINMCAHHYIO OKOJIO HETO.
3 YeTsIpe 3aMedaTeNbHbIE 3 Onucpisath B3aHMHOE
TOUKH TPeyroIbHUKA PacIoJI0)KEHUE OKPY>KHOCTH U
npsmoii. DopMynupoBaTh:
4 Bnucannas n onucannas 4 ONpE/IENEHUA: OKPYKHOCTH, KpYra,
OKPYKHOCTH UX 3JIEMEHTOB; KacaTeIbHOM K
OKPYXHOCTH; OKPY>KHOCTH,
Pemenne 3ana4 2 OIMMCAHHOM OKOJIO TPEYTrOJIbHHUKA, U
OKPYKHOCTH, BIIMCAHHOU B
TPEYTrOJbHUK; CBOMCTBA:
CEepPEeIMHHOTO MEePIEeHIUKYIsIpa KaKk
I'MT; Ouccexrpucsl yria kak [ MT;
KacaTeJbHOU K OKPY>KHOCTH;
JUaMeTpa v XOp/bl; TOYKU
NEPECEUEHMSI CEPENUHHBIX
NEePHEHIUKYISIPOB CTOPOH
TPEYroJIbHUKA; TOUKU MIEPECEUCHUS
OHMCCEKTPUC YTIIOB TPEYrOJIbHUKA;
IIPU3HAKYU KacaTeIbHOM.
KonTponpHas padora Ne 5 1 HOKa3BIBATE: TCOPEMBL O

CEepPEeIMHHOM TEPIEHIUKYIISIPE U
ouccektpuce yria kak [ MT;

0 CBOMCTBaX KacaTelIbHOM; 00
OKPYKHOCTH, BIMCAHHOU

B TPEYT'OJIbHUK, OITMCAHHOU OKOJIO
TPEYTOJIbHUKA; IPU3HAKU
KacaTenbHOU. Pemars OCHOBHBIE
3a/1a4v Ha IOCTPOEHUE: TOCTPOEHUE
yIila, paBHOTO JJAHHOMY;
MIOCTPOEHUE CEPETUHHOTO
NEepHeHANKYIISIpa JAHHOTO OTPE3Ka;
MOCTPOEHUE NMPAMOU, MPOXOASIIEH




4yepes JaHHYIO TOYKY U
NEPHEHIUKYIIIPHON JaHHOU
IPAMOIL; TOCTPOEHUE OMCCEKTPUCHI
JAHHOTO yIJja; IOCTPOEHUE
TPEYroJIbHHUKA 10 JBYM CTOPOHAM H
YIIly MEXIY HUMU; 110 CTOPOHE U
JBYM IIPUJICKAIIUM K HEH yriam.
Pemate 3amaun Ha mocTpoeHue
merogoM ['MT. Crpouts
TPEYTOJIbHUK 10 TPEM CTOPOHAM.
Pemarte 3a1aun Ha BEIYHCIICHUE,
JI0Ka3aTeJIbCTBO U IIOCTPOCHUE

IHoBTOpenue. Pemienune 3axaq

4

9 kjaacc

I'nasa IX. BekTopsl

8

1

[TonsiTue BekTOpa

2

CrnosxeHue v BBIYUTAHNE
BEKTOPOB. Y MHOKCHUE
BEKTOpA Ha YUCIIO.

IIpuMeHeHne BEKTOPOB K
pELICHUIO 3a1a4

OnuceIBaTh NMOHATHS BEKTOPHBIX U
CKaJISIPHBIX BEJIUYHH.
NnmroctpupoBath MOHATHE
BeKTOpa. POpMyIHUPOBATH:
OIpeeNIEHUs: MOJlyJIsl BEKTOPA,
KOJUIMHEAPHBIX BEKTOPOB, PABHBIX
BEKTOPOB, KOOPAMHAT BEKTOPA,
CYMMBI BEKTOPOB, Pa3HOCTH
BEKTOPOB, IPOTUBONOIOKHBIX
BEKTOPOB, YMHOXKCHHsI BEKTOpa Ha
YHCII0, CKAJIIPHOTO NTPOU3BEACHHUS
BEKTOPOB; CBOMCTBA: paBHBIX
BEKTOPOB, KOOPANHAT PaBHBIX
BEKTOPOB, CJII0)KECHHSI BEKTOPOB,
KOOpAMHAT BEKTOpAa CYMMBI U
BEKTOPA Pa3HOCTH JBYX BEKTOPOB,
KOJUIMHEAPHBIX BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YHCIIO,
CKaJISIPHOT'O IIPOM3BENIEHUS ABYX
BEKTOPOB, IEPIIECHIUKYJIAPHBIX
BEKTOPOB. Jl0Ka3bIBaTh TEOPEMBI: O
HaXO0XJIEHNU KOOpAUHAT BEKTOPA, O
KOOpAMHATAX CYMMBI U Pa3HOCTH
BEKTOPOB, 00 yCIOBUU
KOJUIMHEApPHOCTH JIBYX BEKTOPOB,
0 HaxOKJIEHUH CKaJIIPHOTO
IIPOM3BEACHUS JIBYX BEKTOPOB, 00
YCIIOBUY NEPIEHANKYISIPHOCTH.
Haxonuts KOCHHYC yriia MEXIY
JIByMsI BeKTopaMu. IIpuMeHsTh
W3YYEHHBIEC ONIPENIEIICHUS, TEOPEMBI
¥ QOPMYIIBI K pEIICHUIO 33124

I'naBa X. Meroa koopauHaTt

10

1

Koopaunatsl BekTopa

OnuceIBaTh NPSIMOYTOJIbHYIO
CUCTEMY KOOpPAMHAT.
DopMyIUpOBaTh: ONPEEIICHNE




[Ipocreiimue 3aga4uu B

ypaBHeHUs QUTYpHI, HEOOXOAMMOE

2 2
KOOpJUHATax U I0CTaTOYHOE yCIIOBUS
NapajuIeTbHOCTU JBYX MPSIMBbIX.
3 YpaBHEHHE OKPYXHOCTH 3 3anuceBaTh U JOKA3bIBATh
IIpAMOH (bOpMYIIBI PACCTOSIHUS MEXAY ABYMS
TOYKaMU, KOOPJIMHAT CEPEIUHBI
Pemrenue 3agau 2
oTpe3ka. BeIBoaUTh ypaBHEHUE
OKPYKHOCTH, 0011iee ypaBHEHHE
MPSIMOM, YpaBHEHUE MIPSMOM C
YTJIOBBIM KO3 PHUIIUEHTOM.
Jloxa3piBaTh HEOOXOIUMOE U
Kontponbras padota Ne 1 1 JOCTATOYHOE YCIOBHE
NapajuIeIbHOCTU JBYX MPSIMBbIX.
[IpuMeHsTh U3ydYeHHbIE
orpezeneHus, TEOpeMbl U popMyIIbl
K pEHICHUIO 3a7a4
I'naBa XI. CooTHOImIEHNE MEKIY @opMyIMpPOBATH: ONPEICICHUS:
CTOPOHAMM M yIJIAMM TPeyroJbHUKA. 11 CHUHYCa, KOCUHYCa, TAHI'€HCA,
CxajisipHoe npou3BeieHHe BEKTOPOB koraHnreHca yria ot 0 o 180 ;
CBOWCTBO CBA3U JJIMH JUAroHajieu u
1 Cunyc, kocuHyc, TaHTeHC, 3 CTOPOH IIapajuIeiorpamMma.
IR dopMynHpOBaTh U Pa3bICHATH
OCHOBHOE TPUTOHOMETPHUECKOE
CooTHOLIEHHE MEXTY
TOX/1€CTBO. BBIUUCIIAT 3HaUEHUE
2 CTOPOHAMU U yIilaMH 4 .
TPUTOHOMETPUUECKON (QYHKITMI
TpEyroJbHUKA .
yrja 1o 3Ha4eHHUI0 OJJHOW U3 €ro
3 CxansgpHOE MPOU3BEICHHE ) 3a[aHHBIX (YHKIIHIA.
BEKTOPOB DopMyIHpPOBATH U IOKA3BIBATh
TEOPEMBI: CHHYCOB, KOCHHYCOB,
Pemenue 3anau 1 CJIEJICTBUS U3 TEOPEMBI KOCUHYCOB U
CHUHYCOB, O IUIOIIAa/I! OMIMCAHHOTO
MHOT'OYTOJIbHUKA. 3aMUChIBaTh U
JOKa3bIBaTh POPMYJIbI JJIsI
HAaXO0JICHUS IO
TpPeyrojbHHUKa, pagnycoB
KontponbHas padora Ne 2 1 PEYTOIIBHIE, PATHYCOB
BIIMCAHHOW M OMHMCAaHHOM
OKPY>KHOCTEH TPEYTrOJbHUKA.
[TpuMeHsTh U3y4eHHbIE
oTpesieNieHus, TEOPEeMbI B (POpPMYITBI
K PEIIEeHUIO0 3a/1a4
I'napa XII. {nnuHa OKPYKHOCTH U IJIOIIAAb 12 [TosicHATB, YTO TaKO€ LIEHTP U
Kpyra LHEHTPAIbHBIA YTOJI MPABUIIBHOTO
MHOTOYTOJIbHUKA, CEKTOP M CErMEHT
1 IpaBunbHbIE 4 Kkpyra. PopMyaupoBarh:
MHOT'OYT'OJITbHUKH onpeAesieHue MPaBUILHOTO
MHOT'OYTOJIbHUKA; CBOMCTBA
JlMHa OKPY>KHOCTH U
2 4 MIPaBUIILHOTO MHOTOYTOJIbHUKA.
IJI0ILAIb KpyTa .
Jloka3bIBaTh CBOMCTBA MPABUIIBHBIX
Pelrienre 3a1aq 3 MHOTOYTOJIbHUKOB. 3aMUChIBATh U
Pa3BACHATH (HOPMYIIBI ITTUHBI
KonTponbnas padorta Ne 3 1 OKPYKHOCTH, IIJIOIIaAHN KpyTa.

3anuceIBaTh U JOKa3bIBaTh




(dbopMyIIbl JUIMHBI AYTH, TUIOIIA TN
ceKTopa, GOPMYIIBI ISl HAXOXKICHUS
paanyCcoB BIMCAHHON U OMUCAHHOU
OKPYKHOCTEH IIPaBUIILHOTO
MHOTOyroiabHuKa. CTpOUTh €
MOMOILBIO IIUPKYJISA U TUHEHKHU
IIPaBUJIbHBIE TPEYTOJIbHUK,
YETBIPEXYTOJIbHUK, IIECTUYTOJIbHUK.
[IpuMeHsATh N3yYEHHBIE
OTIpeieNIeHus], TEOPEMBI U (HOPMYJIbI
K pEHICHUIO 3a7a4

I'napa XIII. /IBu:xeHue

1

IToustue nBUKEHUS

[TapannensHbIN IEPEHOC U
MOBOPOT

Pemrenue 3agau

KonTtponsHas padora Ne 4

[IpuBOUTE TPUMEPBI
npeoOpa3zoBanus GUTyp.
OmnwuceiBaTh Mpeodpa3zoBaHus
buryp: napajieIbHbIN epeHoc,
0CEBasi CHMMETPHSI, LIEHTpaJIbHAs
CUMMETpHs, IOBOPOT, TOMOTETHH,
nogobue. @opMyInpoBaTh:
OIIpECIICHUS: IBUKCHHUS; PaBHBIX
¢uryp; Touek, CHMMETPHUHBIX
OTHOCHUTEIIBHO NPSIMOIi; TOYEK,
CUMMETPUYHBIX OTHOCUTEIBHO
TOYKH; (PUTYpBI, UMEIOIIEH OCh
CUMMETpPUH; (PUTYPBI, UMEIOIIEH
LEHTP CUMMETPUH; TOAOOHBIX
¢buryp; cBoiicTBa: JBHMKEHUS,
[1apaJUIEILHOTO NEPEHO0CA, OCEBOMI
CUMMETPUH, UEHTPAIBHOU
CUMMETPHUH, TIOBOPOTA, TOMOTETHH.
JloKka3bIBaTh TEOPEMBI: O CBOMCTBAX
[1apaJuUIEILHOTO NEPEHO0CA, OCEBOI
CUMMETPUH, UEHTPAIBHOU
CUMMETPHUH, TIOBOPOTA, TOMOTETHH,
00 OTHOIIIEHUH IUIOIIAEH
OJOOHBIX TPEYTOJIBbHUKOB.
[IpuMeHsATh N3yYEHHBIE
OTIpeieNIeHus], TEOPEMBI U (HOPMYJIbI
K PEIICHUIO 3a/1a4

I'maBa XIV. HayajabHblIe CBeIeHUSA U3

cTepeoMeTpUH

1

MHoOrorpaHHuKu

Tena u moBepxXHOCTH
BpallleHUs

OOBSICHATD, UTO TAKOE
MHOTOTPaHHHUK, €T0 TpaHu, pedpa,
BEPIIIMHBI, TUATOHAIN, KaKOU
MHOT'OTpaHHUK HA3bIBACTCA
BBITTYKJIBIM, YTO TaKO€ N-yroJIbHAs
npu3Ma, €€ OCHOBaHUsI, OOKOBEIC
rpaHu u OOKOBBIE peOpa, Kakas
IIPU3Ma HA3bIBACTCS IIPSIMOU U KaKast
HaKJIOHHOM, 4TO TaKOE BhICOTA
IMPU3MBI, KaKasd IMpU3Ma Ha3bIBACTCA
napasulesenuIe oM U KaKoi
napajjiCJICnrIIC Ha3bIBACTCA
MPSIMOYTOJIBHBIM; (POPMYJIMPOBATH U
00OCHOBBIBATh YTBEPKICHUS O




CBOMCTBE JUaroHajen
napaJuieNienuIe a u o KBaapare
JIMarOHAJIH MPSIMOYTOJIBHOTO
napasuieNenunena; O0bIACHITh, 4TO
Takoe 00beM MHOTOTPAaHHUKA;
BBIBOJIUTH (C MTOMOIIBIO TPUHIIATIA
KaBansepn) hopmyny oobema
MPSIMOYTOJIBHOTO TIapaJuIeTIeTUIe1a;
OOBSICHATD, KAKOW MHOTOTPaHHHUK
HA3BIBACTCSI MUPAMUJIOHN, UTO TAaKOE
OCHOBaHUE, BEPIINHA, OOKOBbIE
rpaHu, O0KOBbIe pedpa 1 BBICOTa
MUpPaMUJIbI, KaKas TUpaMuia
HA3bIBACTCSI MPABUIIHHOMU, YTO TaKOE
anoema NMpaBHIILHOW MTUPAMHUIBI,
IPUBOAUTE GOpPMYILy 0ObeMa
MUPaMUJIbI; OOBSCHSTH, KAKOE TEJIO
HA3bIBACTCSI IMIUHAPOM, YTO TAKOE
€ro 0Ch, BBICOTa, OCHOBAHHSI,
paauyc, 00KOBast MOBEPXHOCTb,
oOpa3yrorue, pa3BepTka O0KOBOMA
MOBEPXHOCTH, KaKUMH (hopMynamu
BBIPAXKAIOTCS 00BEM U TUIOIIAIb
OOKOBOI TOBEPXHOCTH IHIHHIIPA;
OOBSACHSATH, KAKOE TETIO HA3BIBACTCS
KOHYCOM, YTO TaKO€ €T0 OCh,
BBICOTA, OCHOBAaHME, OOKOBAas
MMOBEPXHOCTh, 00pa3yloIue,
pa3BepTKa OOKOBOIl MOBEPXHOCTH,
KakuMHU (OPMYITaMU BBIPAKAIOTCS
KOHYC Y TUIOMIAIb OOKOBOI
MIOBEPXHOCTH; OOBSCHSATH, KaKast
MOBEPXHOCTh Ha3bIBaeTCs cepoil u
KaKo€ TEeJIO Ha3bIBACTCS IIAPOM, UTO
Takoe paguyc u auaMeTp chepsl
(mapa), kakumu GpopMyIamMu
BBIPA)KAIOTCS] 00BEM IIapa U
mIomas chepol; H300paXkaTh U
pacro3HaBaTh Ha PUCYHKAX MPU3MY,
napaieNienuIe ], MMpaMuy,
WIMHAP, KOHYC, Iap

00 akcuomax NIAHUMeETPHUH

IHoBTOpenue. Pemienune 3axaq
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