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Pabouass mporpamma paspaboTraHa Ha OCHOBE aBTOPCKOM paboueit
nporpammbl: «['eomerpusi. 7 — 9 knaccs» / A.B. Tloropenos. - M. : Ilpocemienue,
2018. COopHHK pabOYHUX IPOrPAMM.

Pab6ouas mporpamma pa3paboTaHa B COOTBETCTBUHU ¢ DeiepalbHBIM
roCyJapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAPTOM, YTBEPKICH MPUKA30M
Muno6pnayku P® ot 17.12.2010r. No 1897, ¢ usmeHeHUsIMU U JOTIOJTHEHUSIMU OT
29.12.2014 Ne 1644, 31.12.2015 Ne 1577.

JlanHast paboyasi mporpaMma peanusyercs no yuyeOnukam IlpeamerHol nuHuu:

A.B. TloropenoB. Teomerpus. 7 — 9 Kimaccel: Yy4YeOHUK s
oO1eo0pazoBarenbHbix opranuzanuii — M.: [IpocBemenue, 2018.

Iliianupyembie pe3yJbTaThl 0CBOCHHMS Y4€0OHOI0 NpeaAMeTa

JTuunocmmuvie, memanpeomemmusie u npeoMemubsle pe3yabmamvl 0C60eHUs
cooepicanusn Kypca MamemamuKku

HporpaMMa oOecreunBacT AOCTHIKCHHUE CIICAYIOIINX PE3YJIbTATOB OCBOCHHA
O6pa30BaTGHLHOﬁ mporpaMmMbl OCHOBHOT'O O6III€FO 06p2130BaHI/ISI:

JUYHOCMHbIE:
1) dopMupoBaHre OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH
UCIIOCOOHOCTH  OOydYaromMXcs K CaMOpPa3BUTUIO KHCaMOOOpa30BaHUIO  Ha
OCHOBEMOTHBAIIUM K OOYUYEHHIO U TTO3HAHUIO, BEIOOPY JalibHEHIIEro o0pa3oBaHus
Ha 0a3e0pUEHTUPOBKU B Mupe mnpodeccuil U mpodhecCUOHANBHBIX MPEANOYTEHHIH,
OCO3HAHHOMY TMOCTPOEHUIO WHAMBUIYaJIbHOM 00pa3oBaTeNbHON TpaeKTOPHUH
CYy4€TOM YCTONYMBBIX MTO3HABATEIbHBIXUHTEPECOB;

2) dbopmMupoBaHue LEJIOCTHOTO MHPOBO33PEHUS,
COOTBETCTBYIOIIETOCOBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd M OOIIECTBEHHOMU
PaKTUKU;

3) dopMmupoBaHHE KOMMYHUKATHUBHOM  KOMIIETEHTHOCTH B  OOIICHHUH
UCOTPYIHUYECTBE CO CBEPCTHUKAMHU, CTAPIIUMH U MIIAIIMMHU B 00pa30BaTeIbHOM,
OOIIIECTBEHHO TIOJIC3HOM, Yy4eOHO-HCCIe0BATEIbCKOM, TBOPYECKOW M JPYrUX
BHJIaX JI€SITEIbHOCTH;

4) ymeHue SCHO, TOYHO, TIpPaMOTHO H3JaraTb CBOM MBICIM B YCTHOH U
MNUCbMEHHOMPEYM, TMOHUMATh CMBICI  IOCTaBJICHHOM3aJayu, BBICTpauBaTh
apryMEHTAaLUI0, IPUBOAUTH IPUMEPBI UKOHTPIIPUMEDHI;

5) KPUTUYHOCTD MBIIIJICHHUS, YMEHHE pacno3HaBaTh
JIOTUYECKUHEKOPPEKTHBIEBBICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (PaKTa;

6) KpeaTUBHOCTb MBIIUICHHUS, WHUIMATUBY, HAXOJIYUBOCTb, AKTUBHOCTb
MPUPEIICHUN TEOMETPUUECKHUX 3a]aY;

7) yMmMeHHE KOHTPOJIUPOBATh MPOLECC U Pe3yiabTaT y4eOHOW MaTeMaTUYECKOM
NEATENbHOCTH;

8) cmoCOOHOCTh K 3MOILMOHAIIBHOMY BOCIHPHUATHIO MAaTEMaTUYECKUX OOBEKTOB,
3a7a4, PEIIEHUN, pACCYKICHUM;

Memanpeomemmbple:

1) yMmMeHHe camMOCTOSITENIbHO IUIAHUPOBATH albTEPHATUBHbBIC IMYTUIOCTUKECHUS
1enen, 0CO3HaHHO BbIOMpaTh Hanbosee 3PPEeKTUBHBIE CIOCOOBI PEIICHUSy4eOHbIX
Y TO3HABATEIbHbBIX3a/1aY;



2) yMeHHE OCYIIECTBISITh KOHTPOJb MO pe3yJdbTaTy M MO CHOCOOYAEHCTBHS
HaypOBHE MPOU3BOJIBHOIO BHUMAHUS U BHOCUTh HEOOXOUMBIE KOPPEKTHUBBIL;

3) yMeHHe aJeKBAaTHO OIEHHMBATh MPABWIBHOCTh WJIM  OIIMOOYHOCTH
BBITIOJIHEHUAYYEOHON 3amaun, €€ OOBEKTHUBHYIO TPYIHOCTh U COOCTBEHHBIE
BO3MOXXHOCTH €EPEIICHHUS;

4) OocCO3HaHHOE BJAJCHUE JIOTMUECKUMHU JICHUCTBUAMHU OMNPEICICHUS] TOHSATUH,
0000111eH S, YCTaHOBJICHUS aHaJIOTUH, KJaccuduKanuu Ha
OCHOBECAMOCTOSITEJILHOTO  BBHIOOpa OCHOBAaHUMM  KPUTEPHUEB, YCTAHOBJICHUS
POIOBUIOBBIX CBA3EH;

5) yMeHHMe  yCTaHaBIMBaTh MPUUYUHHO-CICICTBEHHBIE  CBSI3U, CTPOUTH
JIOTUYECKOEPACCYXKJICHUE, yMO3aKIoueHne (MHAYKTUBHOE, ACAYKTUBHOE M IO
aHAJIOTUH ) UBBIBO/IBI;

6) yMeHHEe co3/JaBaTh, MNPUMEHSATH W  NPeoOpa3oBbIBATH  3HAKOBO-
CUMBOJIMYECKUECPEACTBA, MOJEIN M CXEMbl JJIi  PEHICHUAYYeOHBIX W
MO3HaBaTEIBLHBIX 33714,

7) yMEHUE OpraHU30BBIBATH yueOHoe COTPYJIHUYECTBO u
COBMECTHYIOICSITEILHOCTh C YYHUTEIEM M CBEPCTHHKAMH: OIpPENesaTh IIEIH,
pacripeensaThyHKIIMU W POJIM YYaCTHUKOB,00IHME CIOCOOBI pabOThI; yMEHHE
paboTaTh Brpymme: HaXOAuTh OOIee pelieHue W paspemarbh KOH(MIUKTH Ha
OCHOBECOTJIACOBaHUSI TO3UIMK M y4€Ta MHTEPECOB; CIyIllaTh MapTHEPA,
dbopMynTUpoOBaTh, APryMEHTUPOBATH U OTCTAMBATh CBOEMHEHUE;

8) dopmupoBaHue W  pa3BUTHEC y4YeOHOW W  OOIIEMOJIL30BATEIHCKON
KOMIIETEHTHOCTH B o0nacTu HCIIOIb30BaHUs
MH(GOPMAIIMOHHOKOMMYHUKAIIMOHHBIX TexHonoruit (MKT-komnereHTHOCTH);

9) ¢dopmupoBaHue TEepBOHAYAIBHBIX  MpPEACTAaBIEHUH 00  HOEIX  HO
METO/IaxMaTeMaTUKU Kak OO0 yHHUBEpPCaJIbHOM S3bIKE HAYKH WTEXHUKH, O
CPEACTBEMOIEINPOBAHUS SABICHUMN U MTPOLIECCOB;

10) yMeHwe BHJAETH MAaTEeMaTHYECKYIO0 3aJadyy B KOHTEKCTE MPOOJIEMHOM
CUTYyallMUB JIPYTUX JUCLUILUIMHAX, B OKPYKAIOMICHKU3HH;

11) ymeHne HaXOAUTh B Pa3IMYHBIX UCTOYHUKAX UH(POpPMAIHIO, HEOOXOAUM YOS
pElIeHUs] MaTeMaTHYECKUX MTpoOIeM, U TPEACTaBIATh €€ B MOHSATHON (dopme;
OPUHUMATh pEelIeHHe B  YCJIOBUSAX HEMOJMHOM U W3OBITOYHOM, TOYHOM
MBEPOSITHOCTHOMMH(DOpMAITNH;

12) YMEHHE IMOHUMATh 51 WCIIOJIb30BaTh MaTeMaTUYECKUE
CpPEeACTBAHAIISAHOCTU(PUCYHKH, YEPTEXKHU, CXEMbl W [p.) I WLUIIOCTPALNH,
HMHTEpIpETALUH, APTyMEHTALIUH;

13) ymeHue BBIABUTATH THUMNOTE3bl TMPU  PEIICHHWH Y4YEOHBIX  3a/auu
MMOHUMATbHEOOXOAUMOCTh UX IIPOBEPKU;

14) yMeHHne TpPUMEHSTh WHIYKTHUBHbIE U JAEAYKTHUBHBIE CHOCOOBIPACCYKIICHHH,
BUJIETh Pa3JIMUYHbIC CTPATETUU PEUICHUS 33724

15) IIOHUMAHUE CYLIHOCTH AT OPUTMHUYECKUX MIpEANUCAaHNUN u
YMEHUEIEUCTBOBATh B COOTBETCTBUH C MPEIJIOKEHHBIM aJITOPUTMOM;

16) ymeHune caMoCTOATENIbHO CTaBUTH LI€TH, BIOUPATh U CO3/1aBaTh alrOPUTMBLIJIS
pelieHns y4eOHbIX MaTeMaTHYeCKUXIIPOOIIeM;

17) ymeHue mNNAHUPOBATh M OCYUIECTBIATH JESITEIBHOCTh, HAIMpPaBICHHYIO
HapelieHre 3a7a4 UCCIIeI0BATENIbCKOTO XapaKTepa;

npeomemmuuple:
1) OBJIAJICHHE 0a30BbIM MOHATUNHBIM arnrapaToM o
OCHOBHBIMpA3/eIaMCOIEpKaHusl; TMPEICTaBICHUE 00 OCHOBHBIX H3Y4aeMBbIX



MOHATUAX (YUCIIO, TeoMeTpudeckas Qurypa, BEKTOp, KOOPAMHATHI) Kak
BOKHEHIINX MaTeMaTHYECKUXMOJENSX, IO3BOJSIOIIUX OMNHUCHIBATh M HU3Yy4aTh
peanbHbIe TPOLIECCHI USBICHUS;

2) yMmeHue paboTaTh C TE€OMETPUUYECKUM  TEKCTOM  (aHaJIU3UPOBATH,
U3BJIEKATbHEOOXOIUMYI0 HH(OpPMAIMI0), TOYHO MU TPaMOTHO BbIpaXaTb CBOU
MBICIA BYCTHOM M IIUCBMEHHOM peYHuC IPUMEHEHUEM MaTeMaTUYECKOU
TEPMHUHOJIOTUA HWCHUMBOJIMKH, HCIIOJIb30BATh PA3JIUYHbIE S3BIKM MaTeMaTHKH,
MPOBOJUTHKIIACCU(PUKALIUY, JIOTUYECKHUE 000CHOBaHUS,
J0Ka3aTeIbCTBAMAaTEMAaTUYECKUXYTBEPKICHU;

3) oBiaieHHE HaBbIKAMH YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIUYNCICHUMN;
4) oBnaneHHE TEOMETPUYECKUM S3bIKOM, YMEHHE HCIOJIb30BAaThEro  JUIs
ONMHMCAHMSANPEIMETOB  OKPYXKAIOIIEr0  MHpa, pa3BUTHE MPOCTPAHCTBEHHBIX
Ope/CTaBIeHU  MU300pa3UTENbHBIX  YMEHUW,  NPUOOpPETEeHHE  HAaBBIKOB
r€OMETPUYECKUX MO-CTPOCHHUI;

5) ycBOeHHME CHCTEMATUYECKMX 3HAHMM O IUIOCKMX (Urypax U HUXCBOWCTBAX,
aTaKkKe Ha HarIsiAHOM YPOBHE — O NPOCTEHIIMXIPOCTPAHCTBEHHBIX TelaXx,
yMEHHE PUMEHSTH CUCTEMATUYECKUE 3HAHUS 0 HUX TUTSI
PELICHUATEOMETPUUECKUX U MPAKTUUYECKUX 3a/1ay;

6) ymeHue Wu3MEpATh JUIMHBI OTPE3KOB, BEJIUYHMHBI YIJIOB, MCIOJIb30BaTh
(GOopMyNBIIIISE HAXOXKJIEHUSI NEPUMETPOB, IO 00BEMOB T€OMETPUYECKUX
duryp;

7) yMeHUE TPUMEHSATh M3YyYCHHbIE TMOHATHUS, PE3YJNbTAThl, METOABIIIIA
pelIeHN3a0ad  PAKTHYECKOr0 XapakTepa M 3a7a4 H3CMEXHBIX JHUCLHIIINH
CHUCIOJIb30BaHUEM IPU HEOOXOJUMOCTHUCIIPABOYHBIX MAaTE€pHalIOB, KaJlbKYJSATOpa,
KOMIIBIOTEpA.

ITnanupyemoie pesynomamol odyuenus mamemamuxe (ceomempus)
¢ 7—9 knaccax

Haznaonan zeomempus
BbinmycKHMK HAYYHTCS:
1) pacrmo3HaBaTh Ha YepTEXkKaX, PUCYHKAX, MOJACIAX U B OKPYXKaIOIIEM
MUPETUIOCKHUE U MMPOCTPAHCTBEHHBIE TEOMETPUIECKUE (DUTYPHI;
2) pacmo3HaBaTh pPa3BEPTKH Ky0a, MPSAMOYTOJBHOTO  TMapajIesIeTuIe a,
MPaBWIHLHON MUPAMUIBI, TIAJIUHAPA U KOHYCA;
3) ompenensTh MO JUHEHHBIM pa3MepaM pa3BEPTKH (QUTYPHI JTUHEHHBIC
pa3Mepbicamoii pUrypel 1 HA00OPOT;
4) BBIYUCIIATH 00BEM IPSIMOYTOJIBHOTO TapalJIeIICHIIE 1A,
Boinycknuxk noayuum 603mMO0MCHOCHb HAYUUMbCA'
5)  evluuciamvb  00bEMBL  NPOCMPAHCMBEHHBIX — 2eomMempuyecKuxgueyp,
COCMABIEHHBIX U3 NPAMOY20/IbHbIX NAPAJLIEIeNUNE008,
6) yenyoums u pazeums npedcmagieHust 0 NPOCMPAHCMEEHHBIXCEOMEMPUYECKUX
Queypax;
1) npumensms nousmue pazeeépmru 0isi GbINOIHEHUsL NPAKMUYECKUX PACUEMOs.
T'eomempuueckue guzypor
BrinycKHMK HAy4YHUTCH:
1) MOJIb30BATHCS S3bIKOM r€OMETPUU JUISt OMUCcaHus
MPEAMETOBOKPYKAIOIIETOMUPA U UX B3AUMHOI'O PACIIOIO0KEHHUS;
2) pacno3HaBaTh U M300paxaTh HA YEPTEXKAX U PUCYHKAX FEOMETPUUECKUEPUTYPHI
U UX KOH(pUTypanuu;



3) HaxoOuTh 3HAYEHMs JJIMH JIMHEHHBIX 3JEMEHTOB (UIyp W HXOTHOILEHWS,
rpagycHyro mepy yrioB or 0 go 180°, mpumensissonpeneneHusi, CBOMCTBa
UIIPU3HAKK (QUTYp M UX DJIEMEHTOB,0THOLIEHUs (uryp (paBeHCTBO, MOA00ME,
CUMMETPHH, IOBOPOT, NapaJJIEIbHBINA IEPEHOC);
4) onepupoBaTb C HayaJdbHBIMH TMOHSATHUSAMU TPUTOHOMETPUM  BBINOJHATH
AJIEMEHTApHBIE ONepauuy HaJ PYHKIUSMU YTIIOB;
5) pemaTh 3a7aud Ha JI0KA3aTEJIbCTBO, OMHUPASICh Ha M3YYEHHBIECBOWCTBA (pUryp
MOTHOUIEHUH MEXAY HUMU U IPUMEHSSIU3YYEHHBIE METObI JOKA3aTEIbCTB;
6) pemarb HECIOXHbIE 3a/Jayd Ha IOCTPOCHHME, NPUMEHSSI OCHOBHBIC
AITOPUTMBIIOCTPOEHUS C TOMOLIBIO LIUPKYJIS U JIMHEUKHU;
7) pemiath nNpocTenine MmIaHUMETPUUECKHE 3a]]a4H B POCTPAHCTBE.
Buinycknuxk noayuum 603moxicHOCb HAYYUMBCA'
8) ommajeTh METONAMU pEIICHHs 3a]a4 Ha BBIYHUCICHUS M JIOKA3aTENILCTBA:
METOJIOM OT MPOTHUBHOTO, METOJOM MOJI00HUS, METOJAOM Iepedopa BapUaHTOB
UMETOJIOM T€OMETPUYECKUX MECT TOUECK;
9) npuoopecTu OTIBIT MpUMEHEHUs anredpanyecKoro U
TPUrOHOMETpUYECKOroamnmnapaTa M  WJIed  JABMKEHUS  TpU  PEIICHUH
reOMETPUYECKUX 3a/1a4;
10) oBmazeTh TPATUIMOHHOM CXEMOW pEIICHUS 3aJad Ha IOCTPOCHHE C
NOMOIIBIOIMPKYJISE M JIMHEHWKHU: aHajau3, IOCTPOCHHE, JOKA3aTeIbCTBO M
UCCJIeIOBAHNUE;
11) pemath 3a7a4d Ha MOCTPOCHUE METOJOM T'€OMETPHYCCKOIOMECTa TOUCK U
METOJIOM T0100MS;
12) npuoOpecTH ONIBIT HWCCICIOBAHUS CBOWMCTB IUIAHUMETPUYECKUX (UTYD
CIIOMOIIIBIO KOMITBIOTEPHBIX IPOTpamm;
13) npruodpecTH OTIBIT BBITIOJTHEHMUS IPOEKTOB o TeMaMm:
«['eomeTrpuueckuenpeodpa3oBanuss Ha ImiIockoctu», «lloctpoeHue oTpe3koB MO
dbopmymer.

H3mepenue 2eomempuueckux eenuyun
BbInycKHHK HAYYUTCH:
1) wucnonp30BaTh CBOICTBA MW3MEpPEHMs] JJIMH, IUIOIIAJAEH W YIJIOBIPH
pellieHnu3aqay Ha HAaXOXKIACHHE IUIMHBI OTpe3Ka, JUIMHBI OKPY>KHOCTH, JJIUHBI
IOYTHOKPYKHOCTH, TpaJlyCHOM MEphIyTia;
2) BBIYMCHATH JUIMHBI  JIMHEHHBIX  3JEMEHTOB (uUryp W HUX  YyIJbI,
UCTIOJIB3YsIGOPMYIIBI UIMHBI OKPY>KHOCTH U JUIMHBI JYTH OKPYXKHOCTH, (HOPMYJIbI
iomaaenpuryp;
3) BBIYMCIIATH IUIOIIAHM TPEYTOJIbHUKOB, NPSAMOYTOJIBHUKOB, MapajieJIorpaMMoB,
Tpareuui, KpyroB U CEKTOPOB;
4) BBIYUCIIATH IJIMHY OKPY>KHOCTH, JUIMHY AYT'M OKPYXHOCTH;

5) peuars 3aga4u Ha JI0Ka3aTeabCTBO c HWCIOJIb30BaAHUEM
(bOPMYIITMHBIOKPYKHOCTH W JUIMHBI YT OKPY)KHOCTH, (OpMYN TIUIONIAIeH
duryp;

6) peuars [IPaKTUYECKHE 3a71a4uy, CBSI3aHHBIEC c HAXOXKIECHUEM

TCOMETPUICCKUXBEINYNH (MCTIONB3ySd TPU HEOOXOAUMOCTH CIPABOYHHKH W
TEXHUYECKUECPEACTBA).
Boinycknuk nosiyuum 603moxucHocms HAyUUmMsca.

7)  BBIYMCIATH  IUTOIATU  (QUryp,  COCTaBJICHHBIX W3  JIBYX  WIH
00J1eenPAMOYTOJIbHUKOB, MMapajjieIorpaMMOB, TPEYTOJILHUKOB,Kpyra U CEKTOPa;
8) BBIYUCIIATh TUIOMIAIH MHOTOYTOJIbHUKOB, WCTIONB3YS

OTHOIICHHUAPABHOBCIIMKOCTH U PABHOCOCTABJIICHHOCTH,



9) npuoopecTu ONBIT MIPUMEHEHUS anredpanvdecKoro "
TPUTOHOMETPHUYECKOTOAINIapaTa W WAEH JABWXKEHUS IIPpU PELIICHMM3aaad Ha
BBIYMCIIEHUE IOIAIEMIMHOTOYTOJIbHUKOB.

Koopounamui
BpInyCKHUK HAYy4YHTCH:
1)  BbUMCIATH  JJMHY  OTpe3ka MO  KOOpJAMHAaTaM  €ro  KOHIIOB;
BBIYUCIISTBKOOPAUHATHI CEPEAUHBI OTPE3KA;
2) WCHOJB30BAaTh KOOPAMHATHBIA METOJ JUJIi H3Y4YEHHs] CBOMCTBIPSAMBIX MU
OKPYKHOCTEM.
Buvinycknuk nonyuum 603MOMCHOCHb HAYHUUMbCA
3) oOBmageTh KOOPAMHATHBIM METOJIOM pCIICHHs 3aJa4 Ha BBIYMCIICHUE
UJ10Ka3aTeNIbCTBO;
4) mpuoOpecTd OMBIT  HCIOJB30BAHUS  KOMITBIOTEPHBIX  MPOTPAMM IS
AHAJIM3a4aCTHBIX CIIy4aeB B3AMMHOTO PACIIOIOKEHHS OKPYKHOCTEU U MPAMBIX;
5) npuoopecTu OIBIT BBIITOJTHEHUS IIPOEKTOB Ha TEMY
«IIpMEHEHNEKOOPINHATHOTO METOJIa IPU PELICHUM 3aa4 HABBIUKMCICHUE H
JI0Ka3aTeJIbCTBO)

Bexkmopui

BbInyCKHUK HAy4YHTCH:
1) omepupoBarh ¢ BEKTOpaMH: HAXOAUTh CYMMY M pa3HOCTb JIByXBEKTOPOB,
3aJIaHHBIX ~T€OMETPUYECKH, HAaXOAUTh BEKTOpP, PAaBHBIA  IMPOU3BEIACHUIO
3aJJaHHOTOBEKTOPA Ha YHUCJIO;
2) HaxoOuTh JUI1 BEKTOPOB, 3aJaHHBIX KOOpPJIMHAaTaMHU: JUIMHY BEKTOpa,
KOOpPJAMHATBI CYMMBI U pasHoCTH JIBYX U Oonee
BEKTOPOB,KOOPAUHATHIITPOU3BEACHUS BEKTOpA Ha 4UCIIO, IIPUMEHSIS
NPHUHEOOXOJUMOCTUCOYETATENIbHBIN, MEPEMECTUTEIbHBIH U paclpeneanuTeNbHbIN
3aKOHBI;
3) BBIYMCIIATH CKaJIIpHOE IIPOU3BEIICHUE BEKTOPOB, HaXOJIUTh
YTOJIMEXIYBEKTOPAMHU, YCTaHABIMBATH EPIEHAUKYIAPHOCTD IIPSIMBIX.
BuvinycknHuk nonyuum 603M0MCHOCHb HAYUUMBCA'
4) oBIaJETh BEKTOPHBIM METOJIOM JUIS pEIICHHWs 3aJad Ha BBIYHCICHUC
UJI0Ka3aTeNIbCTBO;
5) mpuoOpecTy ONBIT BBHITOTHEHHS MPOEKTOB Ha TeMy «lIprMeHeHHe BEeKTOPHOTO
METOJa IIPU PEIICHUH 3a/1a4 Ha BBIYMCIICHUE U JOKA3aTEIbCTBOY.

Conepxkanue Kypca MaTeMaTuKkH (reomerpusi) 7- 9 kiace

Harasanas reoMeTpusi. Harmsnueie MIPEACTABIICHUS 0
MPOCTPAHCTBEHHBIX(UTYpax: KyO, Mapaijeienuren, npusMa, nupamujaa, ap,
chepa, koHyC, ImumHIAp. M300pakeHWe NPOCTpaHCTBEHHBIX ¢uryp. [Ipumeps
CECUCHUM. MHOrorpaHHHKH. [IpaBUIBHBIEMHOTOTPAHHUKH. [Ipumepsl
Pa3BEPTOKMHOTOTPAHHUKOB, [IWJIMHAPA U KOHYCA.

[lonsitue 00BEMa; enuHUIBI 00BEMA. OOBEM MPSMOYTOIbHOTrONapalIeIenuIe/1a,
KyoOa.

I'eomerpuueckue ¢urypsl. Ilpsmbie u  yruibl. Touka, nOpsiMasi,IIIOCKOCTD.
Otpe3ok, nayd. VYroa. Bwuasl yrinoB. BepTukanbHblen CMEXHBIE  YIJIBL
buccekrpucayrina.

[TapannenbHble W nepecekaromuecss mnpsAmble. [leprneHAuKyIsIpHbIE MPSIMBbIC.
TeopeMbl 0 MAPAIIETBHOCTH U MEPHEHAUKYIAPHOCTUIIPAMBIX. lleprneHnukymsp
VMHAKJIOHHAS K NpsiMOU. CepeIMHHBIMNIEPTICHAUKYJIISAP K OTPE3KY.



I'eomeTpruyeckoe Mecto Touek. CBoilcTBa OHCCEKTPHCHI YIVIAU CEPENMHHOTO
MIEPIIEHNKYJIIPA K OTPE3KY.

TpeyronpHuk. BeicoTa, mMeauaHa, OHMCCEKTpuca, CPEeAHsS JIHHHUATPEYTOJbHUKA.
PaBHOOeApeHHbBIE W pPAaBHOCTOPOHHUE  TPEYrOJbHHUKH;  CBOWCTBA U
MPU3HAKUPABHOOEPEHHOTO TpeyrojibHUKa. llpu3Haku paBeHCTBAa TPEYroJbHUKOB.
HepaBenctBo TpeyronpHuka.COOTHOIIEHUS MEXAY CTOPOHAMHM H  YIVIAMH

TPEYrOJIbHUKA.
CymMma yrinoB TpeyrojbHHMKa. BHemHue yrnsl TpeyrosibHuKa. Teopema @Paneca.
ITonoOue TPEYTOJIbHUKOB. [IpuzHaku N0100USATPEYTOJIbHUKOB.

Teopemalludaropa. CuHyc, KOCHMHYC, TaHI€HC,KOTAaHT€HC OCTpPOro yrjia
MpsIMOYTOJIbHOTOTpeyroyibHuka U yriaoBor 0 go 180°; mpuBeneHue K OCTpOMY
yriy. PenennenpsiMoyrojibHbIX TPEYroabHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. DOpMyJbI, CBA3BIBAIONIME CHHYC, KOCHUHYC, TaHI€HC, KOTAHTEHC
OJIHOTO M TOTO keyrjia. Pemenrue TpeyroibHUKOB: TEOPEMAKOCHHYCOB U Teopema
CHHYCOB. 3aMeUaTelIbHbIC TOUKU TPEYTOJIbHUKA.

YeTbIpEXYronbHUK. [Tapamnenorpamm, ero CBOMCTBA W  IIPU3HAKHU.
[IpsmMoyronbHMK, KBajapar, pomO, uX CcBoMcTBa u mnpuszHaku.Tpamemnus,
CPEIHSSIIUHUS TPaneLu.

MHoOroyrojibHuK.  BbIlykiabie  MHOTOyrojbHUKH. (CyMma  yIJIOBBBIITYKJIOTO
MHOTrOyTOJbHUKA. [IpaBUIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHocth M Kpyr. J[yra, xopma. Cektop, cermeHt. lleHTpanbHbI yroiu,
BIMCAHHBIN yTOJI, BEJIMYMHA BIIMCAHHOIO yria. B3anmMHoepacnoioxkeHue npsamMoiu
OKPY)KHOCTH, JBYX OKpyKHocTel. KacarenbHas W cekymas K OKPYKHOCTH,
UXCBOICTBAa. BrncanHble  MOMHCAaHHBIE  MHOTOYIOJIBHUKH.  OKpy>KHOCTBD,
BIIUCAHHASIB TPEYrOJIbHUK, M OKPYKHOCTb, OIKMCAHHAs OKOJIO TPEYTrOJbHHUKA.
BnucanHblenonucaHHble OKPYKHOCTH IMTPABUJIBHOTO MHOTOYTOJIbHHKA.
['eomerpuueckue npeodbpazoBanusi. [lonsitue o pasenctBe ¢uryp. IlonsTue
OIBM)KEHUU: OCEBasi M IEHTpaJIbHasi CHUMMETPHU,apAJIEIbHBIA  IEPEHOC,
noBopoT. [ToHarue o nmogobuu GuUrypu roMoTETHH.

[TocTpoeHust ¢ MOMOIIBIO NUPKYISA U JIMHEHKU. OCHOBHBIE 3a/1a4l HAIIOCTPOCHHUE:
JI€JIEHUE OTpe3Ka IMOIoJaM; IOCTPOCHUEYTIIA, PABHOTO JAHHOMY, IMOCTPOEHUE
TPEYroJibHUKAa MO TPEM CTOPOHAM; IIOCTPOCHUE NEPHEHAUKYISApA KIPSIMO;
MIOCTPOECHHE OUCCEKTPUCH yria; JIeJIEHUE OTpe3Ka Ha N paBHBIX yacteil.Pemenue
3a71a4 Ha BBIYMCIICHHE, 10KA3aTEIbCTBO U MOCTPOCHUEC UCIOJIB30BAHUEM CBOWCTB
W3Y4YEHHBIX QUTYP.

HN3mepenue reomeTpudecKux BeJmamMH. /inHa orpe3ka. PaccTtosiHue OTTOYKY 110
npsAMoil. PaccTosiHne Mexay napamuieIbHbBIMUIIPSMBIMHU.

[TepuMeTp MHOTOYTOJIBHUKA.

JInuHa OKPYKHOCTH, YUCIIO T; JJIMHA YT OKPYXKHOCTH.

I'pagycHass Mepa yriia, COOTBETCTBUE MEXIY BEIMYMHOW LEHTPAIBHOTO yTIJa U
JUIMHOW TyTH OKPYKHOCTH.

[TonsiTne Tuomany riockux ¢uryp. PaBHOCOCTaBIEHHBIE UPABHOBEIHKHAEDUTYPHI.
[Inomane mpsmoyronpHuka. [lmomanm mnapamienorpamMma, TpPEYrOJbHHUKAH
tpanenuu. [lmomane mHoroyronsHuka. Ilmomans kpyra u Iiomaab CEKTOpA.
COOTHOIIICHUEMEXXTY TUIOMIAISIMU TTOI00HBIX (GUTYD.

Pemenne 3amau Ha BEIYMCIICHUE U JOKA3aTEIBCTBO C UCIOJIB30BAHUEM U3YYEHHBIX
dbopmyi.

Koopannarel. YpaBHenue npsamon. Koopaunatel cepeamnbloTpeska. Popmyna
pacCTOSIHUA MEXIY ABYMSI TOUKAMH IIJIOCKOCTH. Y PABHEHHUE OKPY>KHOCTH.



BekTopsbl. JnuHa (MOJTyJib) BEKTOpA. PaBenctBO
BekTOpOB.KomnHeapasieBeKTOpbl. KoOpAuMHATEI BEKTOpa. YMHOKEHUE BEKTOpA
Ha 4YHUCJIO, CyMMa BEKTOPOB, Pa3j0KEHUE BEKTOPA MO JIBYMHEKOJUIMHEAPHBIM
BekTOpaM. CKalnsipHOE NPOU3BEACHUE BEKTOPOB.

TeopeTnKo-MHOKECTBEHHbIC TOHATHS. MHOXKECTBO, DJJIEMEHTMHOKECTBA.
3a1aHue MHOXKECTB IIEPEUNCICHUEM DJIEMEHTOB, XapAKTEPUCTUYECKUM CBOKCTBOM.
[HonmuoxkecTBO. OObEeIMHEHNE UITEPECECUEHNE MHOMXKECTB.

JuieMeHThbl JOruKU. OrnpeneneHne. AKCHOMBI M TeopeMbl.Jl0Ka3aTenbCTBO.
JlokazarenbCTBO OT mpoTHBHOro. Teopema, oOpatHas pganHoOi. Ilpumep
UKOHTPIIPUMED.

[loHsiTHE O PAaBHOCWIIBHOCTH, CIEAOBAHHUH, YIIOTPEOJIECHUE JTJOTUUECKUX CBSI30KecIU
.y MO ..., 8 MOM U MOALKO 6 MOM C1y4ae,JOTUIECKUE CBA3KH U, UTU.

I'eomeTpusi B ucropudeckom pazputum. Ot 3emiuemepus kreomerpu. [Tudarop
u ero mkomna. PDanec. Apxumen. I[locTpoeHue NpaBUIBHBIXMHOTOYTOJIBHUKOB.
Tpuceknus yrna. Kanparypa kpyra. Y asoenue ky0a. Uctopus uucna . 3010T0€
ceuenue.«Havana» Epkmupa. JI. Ditnep. H. W. JlobaueBckuit. Mcropus msitoro
[IOCTYJIATA.

N300peTeHre MeToa KOOPAMHAT, MO3BOJISIIOUIETO MEPEBOJAUTHIEOMETPUUECKHE
00BeKkThl Ha A3bIK anreopel. P. exapt u 1. depma.llpumepsl pa3nuuHbIX cUCTEM
KOOpJIMHAT Ha TJIOCKOCTH.

TemaTn4eckoe NJIAHMPOBAHME 10 MATEMATHKE (TeOMeTPH)
B 7-9 Ki1accax

Ne Paznensi, TeMbl KonndecTBo gacoB
/i ITpumepHas mporpaMma Pa6ouast mporpamMma mo
KJ1accam
7 KIL 8 KIL. 9 K. 7 KIL 8 KII. 9 k.
1. Harasiinas reomeTpust 6 4 10 6 4 10
2. T'eomerpuyeckue GpUrypbI 49 34 27 49 34 27
3. H3mepeHue reoMeTpuuecKux puryp 7 5 25 7 5 25
4, KoopauHatsl - 11 - - 11 -
5. BekTopsI - 9 - - 9 -
6. TeopeTnKo-MHOKeCTBEHHbIE TIOHITHS 1 1 2 1 1 2
7. DJIeMeHTHI JIOTHKH 3 2 2 3 2 2
8. I'eoMeTpHsi B HCTOPHYECKOM PA3BHTHH 2 2 2 2 2 2
Hroro 68 68 68 68 68 68
KoanuecTBo yacos
Ne Copaep:xxanne yueOHOro MaTepuana pabdoueil mporpaMmmbI
TEeMBbI 2 uaca 6 Heodenio
7 Kacc
1 OcHOBHBIE CBOICTBa MPOCTEUIINX 16
reOMETPUYECKUX (PHUTYD
2 CMeXHBIE U BEPTHKAJIBHBIE YTJIBI 8
3 [Ipu3Haku paBeHCTBa TPEYT OIBHUKOB 14
4 CymMa yrioB TpeyroJIbHHKa 12
5 ['eomerpudeckre NoCTpOeHUs 13
6 HtoroBoe moBTOpeHune 5
HTtoro 68




KoanuecTBo 4acoB

Ne Copaep:xxanne yueOHOTo0 MaTepuaia paboueil mporpaMmbI
TeMBbI 2 uaca 6 Hedello
8 Ki1acc
1 UYeThlpexyrolnbHUKH 19
2 Teopema [Mudaropa 14
3 JlexkapToBbl KOOPJIMHATHI Ha MJIOCKOCTH 11
4 JlBrxeHue 9
5 Bekropsl 9
6 HtoroBoe moBTOpEeHnE 6
HToro 68
KoanuecTBo yacos
Ne Copaep:xxanne yueOHOT0 MaTepuaia padoueii mporpaMmbI
TEMBI 2 yaca ¢ Hedenio
9 kyacc
1 [ogobue puryp 14
2 Peniennie TpeyroinbHUKOB 9
3 MHOroyroJibHUKH 15
4 [Tmomamn dhuryp 17
5 DJIIEMEHTHI CTEPEOMETPUH 7
6 HTorosoe moBTopeHue 6
HTtoro 68
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