IlosscCHHTEeAbHasaA 3alHCKa

Pabouasg mporpamMma cocTaBAeHA C Y4€TOM IIPUMEPHO IIPOrpaMMbl OCHOBHOIO
ob1rtero obpa3oBaHHUs 110 MaTeMaTHKE U CKOPPEKTHPOBaHa Ha €€ OCHOBe IIporpamMma:
«F'eomerpuga 7-9» aBropel A. C. AranacaH, B. ®. Byrysos, C. B. Kagomiies, 3. I'. [lo3HaK,
. Y. FOguna.

OcHOBHBIE IIEAU Kypca:

[leam oOydeHHS MaTeMaTHKHU B O0IIEOOpa30BATEABHOH IITKOAE OIIPENEAdIOTCS ee
POABIO B Pa3BHUTHU O0OIIECTBAa B I1eAOM U (POPMHPOBAHUU AMYHOCTU KazKIOTO OTIAEABHOTO
yeaoBeKa. [eomerpuss — OAWH U3 BaXKHEUIINX KOMIIOHEHTOB MAaTeMaTU4YEeCKOTO
obpazoBanuda. OHa HeoOXoaMMA A IPUOOPETEHUST KOHKPETHBIX 3HAHUU O IPOCTPAHCTBE
M [paKTUYeCKH 3HAYUMBIX yMeHUH, (OpPMHUPOBAHHUS s3bIKa OIHCAaHUS OOBEKTOB
OKPYZKAIOILIET0 MHpPAa, Pa3BUTHS IIPOCTPAHCTBEHHOTO BOOOpPazKeHUS W HHTYHIIUH,
MaTEeMaATUYEeCKON  KYABTYPBI, ACTETHYECKOTO BOCIHUTAHHUS ydYalumxcs. V3ydeHwue
FeOMETPHUH BHOCUT BKAAJ B pPa3BUTHE AOTHYECKOTO MBIIIIACHHUS, B (POpMHUpPOBaHUE
IIOHATHS JOKA3aTEABCTBA.

IIporpamMma HanpaBA€eHa Ha HOCTHIKE€HHE CACAYIOIIHX IIEA€H:

1. OcBoeHue 3HAHUI 0 FeOMETPUYIECKUX (PUTYpPaxX Ha IMAOCKOCTH U UX CB-Ba.

2. TlpuobpereHne yMeHUS OOKA3bIBATH TEOPEMBI U IIPHUMEHSATH UX [IAS PELICHUS
3a7ad.

3. OcBoeHue ymeHHd pPaboOThl C YEPTEKHBLIMH HHCTPYMEHTAMU U NPAKTUYECKHUX
CII0COOOB MTOCTPOEHUS I'eOMETPUIECKHUX (PUTYD.

4.IlpuMeHeHUe MOAYYEHHBIX 3HAHUH U YMEHHH [IAS PELIeHHs NPaKTUYEeCKUX 3a71a4
IIOBCEIHEBHOM KU3HU.

5. PazBuTHe N03HABATEABHBIX HHTEPECOB, CAMOCTOSITEABHOCTH B IIPHOOpETEHHU
3HaAHUH.

3amayH Kypca:

B kypce reomerpum 9-ro Kaacca cdopmMHpoBaTh IoOHATHE BeKTopa. Ocoboe
BHHMAaHUeE VIEAUTH BBIIIOAHEHHUIO Ollepalliii Ha/l BEKTOpPaMHU B T€eOMETPUYECKOH (popme.

JIOTIOAHUTE 3HAHHUA ydYallluXCsd O TPEYroAbHHUKaxX CBEAEHUSIMH O MeTodax
BBIYHCAEHUSI OSA€MEHTOB IIPOU3BOABHBIX TPEYTOABHUKAX, OCHOBAHHBIX Ha TeopeMax
CHUHYCOB U KOCHHYCOB.

[ats cucTreMaTU3UpPOBAaHHBIE CBEAEHUS O IIPABHUABHBIX MHOTOYI'OABHHKAX, 00
OKPYZKHOCTH, BIIMCAHHON B IIPAaBUALHBI MHOI'OYTOABHUK M oItcaHHo#. Ocoboe MecTo
3aHUMAaeT pellleHne 3a1a4 Ha IIpUMeHeHre (pOpMyA.

[laTh nepBble 3HAHUS O ABHKEHHH, IOBOPOTE U ITapPAAAECABHOM IIEpEHOCE.

Cepbe3Hoe BHHMaHHE YAEAUTb (POPMUPOBAHUIO YMEHUM paccyXaaTh, OeAaThb
IPOCThIE JOKA3aTEABCTBA, AaBaTh 0OOCHOBAHUS BBIITOAHSIEMBIX IEHCTBHUH.

[TapanseabHO 3aKAaAbIBATh OCHOBBI [IA H3Y4YEHHs CHUCTEMATHYECKUX KYpPCOB
CTepeoOMeTPHUH, (PHU3UKH, XUMUU U APYTUX CMEXKHBIX ITPEIMETOB.

[IporpaMMo#i OTBOAUTCS Ha H3y4YEeHHE TI'E€OMETPHH II0 2 ypoKa B HEHOEAI, YTO
cocraBAasgeT 68 4"acoB B y4eOHBIHM rox. M3 HHX KOHTPOABHBIX paboT S Haca, KOTOpBIE
pacrIpeneAeHbpl 1[I0 pas3fesaM cAenyrolmmMm obpasoMm: «Meroxm KoopauHaT» 2 daca,
«CoOTHOIIIEHHE MEXAY CTOPOHaMM U yTAaMU TPEYTOAbHHKa» 1 4dac, «/lanHa OKPY>KHOCTH U
naomaab Kpyra» 1 gac, «/[IBuxkeHus» 1 4ac 1 1 9ac Ha HTOTOBYIO aIMHHHCTPATUBHYIO
KOHTPOABHYIO paboTy.

[laHHOEe MAAaHHUPOBAHHUE OIPENEASeT AOCTATOYHBIN 00BbeM y4eOHOrO BPEMEHH [AS
MIOBBIIIEHUS MaTeMaTHYeCKUX 3HAHUU yJalluxCd B CPeIHEM 3BEHE IIIKOABI, YAYYIIIEeHUS
YCBOEHHUS APYTUX yIeOHBIX IPEIMETOB.

[IpoMmexkyTouyHasl aTTecTallds HIPOBOAUTCH B (POpME TECTOB, CaMOCTOSATEABHBIX,
IIPOBEPOYHBIX PabOT W MaTeMaTHYeCKHUX AUKTAaHTOB (mo 10 - 15 MHUHYT) B KOHIIE
AOTUYECKH 3aKOHYEHHBIX OAOKOB ydeOHOro Marepuasa. HMroroBas arrecranus
IIPEeAyCMOTpPEHA B BHUAE aAMUHUCTPATUBHOIO TECTUPOBAHUS.



Y4eOHO-TeEMAaTUYECKUI TIJIAH:

No HaumenoBanue KoanuectBo | B Tom 4uncae
o/m | pa3geAoB U TEM 4acoB NabopaTopHhble, KouTpoarHbIEe
npaxkTudeckue paboTel, | paboThI
3KCKYpPCHUHU
1 [ToBTOpPEHUE 2
2 BekTopsb! 8
3 Meton koopauHAT 10
4 CoortHomenne wmexnay | 13
CTOPOHAMU M yrAaMH
TPEYTrOABHUKA
6 JanHHaA OKpPYy>KHOCTH | 13
U IIAOLIIAABL KpyTa
7 JBUKeHUE 9
HUrorosoe nmoBTopeHue | 15
Conep:xanue 00ydyenus B 9 Kiacce.
Konuu
OcHnoseHas
No mema ecmeo Cooeporcanue odyuenusn OcnosHnasn uensp
uacos
1 | Bekropbl. 18 [Tonsitue BekTOpa. PaBEeHCTBO BEKTOPOB. Hay4uth ydaniuxcs BBITIONHATS
MeTton CroxeHue 1 BEIYUTAaHUE BEKTOPOB. Y MHOKEHHE JIEUCTBUA HaJl BEKTOpaMHU Kak
KOOP/AMHAT. BEKTOpa Ha Yuciio. Pa3iioskeHne BEKTOpa 1O JIBYM | HalpaBJICHHBIMHU OTPE3KaMH,
HEKOJUTHHEAPHBIM BekTopaM. KoopauHaTe YTO BXKHO JIJISI TPUMEHECHUS
BekTopa. IIpocreiiimue 3axauu B KOOpAUHATaX. BEKTOPOB B (PH3HKE.
YpaBHEHHUsI OKPY)KHOCTH U NpsiMol. [Ipumenenne | Ilo3HakoMuTH €
BEKTOPOB U KOOP/MHAT MPU PEIICHUH 33/1a4. HCTIOJIb30BaHUEM BEKTOPOB U
METO/1a KOOPIUHAT MPH
PEIICHUN TEOMETPUUCCKUX
3ajad.
2 | CoorHomenue | 13 CuHyc, KOCHHYC M TaHTeHC yria. Teopemsl Pa3BuTh yMeHHUE yUammxcs
MEKIY CHUHYCOB M KOCHHYCOB. PellleHHe TpeyroJbHUKOB. | IPUMEHSTh
CTOpPOHAMH U CkansipHoe IPOU3BEJICHUE BEKTOPOB U €T0 TPUTOHOMETPHUYECKUH anmapat
yriaamu NPUMEHEHUE B TEOMETPUUYECKUX 3aJa4uax. NIPU PELICHUH TEOMETPHICCKUX
TPEYroJbHUK 3ajad.
a. CransipHoe
Npou3BeeHHe
BEKTOPOB.
3 | Jauna 13 IIpaBuiibHBIE MHOTOYTOIBHUKH. OKPY>KHOCTH, Pacmputs 3HaHHE yyammxcs o
OKPYKHOCTH OIMMCaHHasA OKOJIO MPaBUJIIBHOI'O MHOI'OYT'OJIbHUKA MHOI'OyroJibHUKax.
1 10/ ¥ BIIMCaHHas B Hero. [locTpoeHue npaBHIIbHBIX PaccMoTpeTh OHSTHUS JUTUHBI
Kpyra. MHOT'OYTOJIBHUKOB. /lMHa OKpYXHOCTH. [10Imane | OKpY>KHOCTH ¥ TUIOLIAIH KpyTra
Kpyra. 1 GOPMYIIBI [T UX
BBIYHCIICHHSI.
4 | JIBM:KeHHS. 9 OtoOpakeHHe I0CKOCTH Ha ceds. [TonsTre [To3HaKOMHTB yyarmxcst ¢
JABUXXCHUS. OceBas u LCHTpaJIbHasi CUMMETPHU. IIOHATHUEM ABUXCHUS U €TI0
[TapannensHbiil nepeHoc. [loBopot. HanoxkeHusi 1 | cBOWCTBaMHU, C OCHOBHBIMU




JIBDKEHUS. BHUJIaMH JIBM)KEHHMH, CO
B3aMMOOTHOIIIEHUH HAJIOKEHUI
M IBMKCHUH.

006 akcuomax | 2 Becena 06 akcrmomax reoMeTpu. Jlatb Oonee rirybokoe
NJIAHHMETPHH MPEJICTaBICHUE O CUCTEME

AKCHUOM IUIAaHUMCTPUU U
AKCHMOMATHYCCKOM MCTOJC.

HavaJjbHble 8 IIpenmer crepeometpuu. I'eomerpuueckue Tena 1 | JlaTh HauaabHOE NMPEACTABICHUE

CBe/IeHHs U3 MTOBEPXHOCTU. MHOTOTpaHHHUKU: IPU3Ma, 0 TeJlaX U MOBEPXHOCTSIX B

CTepeoMeTPUH napaJuieyeuIe], mupamMusa, GopMybl s npoctpanctse. [lo3HakoMUTh
BBIUMCIICHUS UX 00bEMOB. Tena 1 moBepXHOCTH YYaIUXCSl C OCHOBHBIMU
BpallleHus: IIIHH/P, KOHYC, cdepa, map, (hopMynamu s BEIYUCICHHS
(hOpMYJIBI JUIS BEIYUCIICHUHN MX TUTOINAICH IUIONIaJeN MOBEPXHOCTEN U
MMOBEPXHOCTEH 1 00BEMOB. 00BEMOB Ten

V. Tpebosanus K ypoeHIo n0020MOBKU YUAUUXCAL.

Bpe3yﬂbmame usydenus Kypca ceomempuu OCHOBHOIL WKO.JIbl yltamuitc;l 00J1)ICCH:

3HATH/IIOHUMATH

CYHIICCTBO MMOHATHA MAaTCMAaTUYCCKOI'O JOKAa3aTCJIIbCTBA, IPUMCPBI JOKAa3aTCIbCTB,
CYHICCTBO MMOHATHSA AJITOpUTMA, IPUMEPBI AJITOPUTMOB;,

KaK HUCHOJNB3YIOTCS MareMaThdeckue (OpMyJbl, YpaBHEHHS M HEpPaBEHCTBA; NPUMEPHI UX
MIPUMEHEHUs U1 PELICHUs MaTEMaTUYECKUX U ITPAKTUYECKUX 3a/1ad;

KaK MaTCMaTHU4YCCKU OIMPCACIICHHBLIC (pYHKHI/II/I MOTYT OIMMCBIBATh PCAJIbHBIC 3aBUCUMOCTH; IPUBOANUTH
IMPUMEPHBI TAKOT'O OITMCAHUA;

KaK MOTPEeOHOCTH MPAKTUKU NPUBEIM MATEMaTHYECKYI0 HayKy K HEOOXOAMMOCTH pacIIUpEHHs
MOHATUS YUCIIA;

BEPOSITHOCTHBIA ~ XapakTEp MHOTMX  3aKOHOMEPHOCTEM  OKpPYXKalollero MHpa; MPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KakKuM O6p330M TreoMETprsad BO3HHUKIIA H3 THPAKTHYCCKUX 3adad 3CMIICMCPUS; IMPUMCEPHbL
TCOMETPHUICCKUX 00BEKTOB H YTBep)KI[eHI/Iﬁ 0 HUX, BA’)KHBIX IS IPAKTUKHA

CMBICII  WJ€aM3allii, TO3BOJSIONIEH  pemarh  3aJadyd  pealbHOM  JIEMCTBUTEIBHOCTH
MaTeMaTHYeCKUMU METOJIaMU, PUMEPHI OLUTHOOK, BO3HUKAIOIINX MPHU HIeaTH3aIUH;

yMeTh:

MOJIb30BAThCs OCHOBHBIMHM €IUHMIIAMHU JUTMHBI, IJIONIATH, OO0BbeMa; BBIpaXkaTh OoJiee KpYIHBbIE
€IMHUIIBI uepe3 0oJiee MeNIKhe U Ha000poT;

COCTaBJISITh OYKBEHHBIE BbIPAXKEHUS U (OPMYJIBI IO YCIOBUAM 3a/1a4; OCYIIECTBIISITh B BBIPAXKEHUSIX
U (GopMyJiaX YUCIIOBBIE MOJICTAHOBKU U BBIMOJHATH COOTBETCTBYIOLIUE BBIYMCIECHUS, OCYILECTBIISITh
MOJICTAHOBKY OJIHOTO BBIP@KEHHUS B JpPYroe; BbIpakaTbh M3 (GOpPMYN OJHY HEPEMEHHYIO uepes3
OCTAJIbHBIE;

pelaTh TEKCTOBBIE 3a/1a4M alredpanyecKuM METOJI0OM, WHTEPIPETHPOBATh MOJYUESHHBIH pe3yibTar,
IPOBOJUTH OTOOp pelIeHuil, ncxoas u3 GopMyIHPOBKH 3a]1auu;

n300paxxaTh YUCJIa TOYKAMU Ha KOOPAMHATHOM MPSMOI;

ONpENENATh KOOPAUHATHI TOUKH IUNIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMH KOOpAUHATAMU;




IPOBOJUTH HECIOXKHBIE JI0KA3aTeIbCTBA, MOTyYaTh IPOCTEHIINE CIASICTBHS U3 U3BECTHBIX WM paHee
MOJYYCHHBIX YTBEP)KICHHM, OIEHMBATH JIOTHUECKYIO MPAaBUIBHOCTb PACCYXKJIEHHUH, HCIIOJIB30BaTh
IPUMEPBI U WILUTIOCTPAIIMK ¥ KOHTPIIPUMEPHI JJIs1 OIIPOBEPKEHUS YTBEPIKICHUIA,

MIOJIb30BATHCS SI3BIKOM T€OMETPHH JJISl ONMCAHUS IPEMETOB OKPYXKAIOIIET0 MHPAa;

pacrio3HaBaTh T€OMETPHUECKUE (PUTYPBI, pa3InyaTh UX B3aUMHOE PACIIOIOKCHHE;

n300pakaTh TreOMETpUYecKrue (UTYpHI; BBIMOJHATH YEPTEKH IO YCIOBHIO 33/1a4; OCYHIECTBIATH
npeoOpa3zoBanus GUryp;

pacrio3HaBaTh Ha YEPTEXKaxX, MOJIENIAX U B OKPY’KaIOIe 00CTAaHOBKE OCHOBHBIE MTPOCTPAHCTBEHHBIC
Tena, N300paxarh UX;

B MPOCTEUIINX CIIy4YasiX CTPOMTH CEYCHUS M Pa3BEPTKU MPOCTPAHCTBEHHBIX TEIT;

IPOBOANTH ONEPALMM HaJ BEKTOPAMH, BBIYMCIATH JIMHY M KOOPIMHATHl BEKTOpPA, YroJl MEXIY
BEKTOPaMH;

BBIYUCIIATh 3HAUCHHSI TEOMETPUYECKUX BEIMYUH (IUIMH, YIJIOB, IUIomIaeil, 00beMOB), B TOM YHCIIE:
s yrinoB ot 0 mo 180° ompenenaTs 3HAYEHUS TPUTOHOMETPUYECKHX (YHKIMN MO 3aJaHHBIM
3HAYEHHSM YTJIOB; HAXOJIUTh 3HAYCHHS TPUTOHOMETPUYECKUX (DYHKIHUH 110 3HAYEHUIO OJHOW U3 HHX,
HaXOJUTh CTOPOHBI, YIJbl W IUIOMAAW TPEyroJbHUKOB, JIMHBI JIOMAaHbIX, JAYT OKpPYKHOCTH,
IUTOIIA/ICH OCHOBHBIX F€OMETPUYECKUX (QUTYp U UTYp, COCTABICHHBIX U3 HHX;

pemaTh TeOMETPHUECKUE 3a]auu, ONMUPAsCh HA M3yYCHHbIE CBOWCTBA (UTYp M OTHOIICHHHA MEXIY
HUMH, TIPUMEHSS JTOTIOJHUTEIBHBIEC TIOCTPOCHUS, AIIreOpanyecKuii 1 TPUTOHOMETPUYECKHI armapar,
UJie¥ CHMMETPUH;

NPOBOJUTH JOKA3aTeNbHBIE PACCYXACHUS NPH PEIICHHH 3aad, WUCIOJb3ys H3BECTHBIE TEOPEMBI,
0oOHapy>KUBasi BO3MOXKHOCTH JIJISl KX MCIIOJIb30BAHMS;

peuaTs NpocTelIne MIaHUMETPUIECKUE 3aJa4l B IPOCTPAHCTBE;

HCIOJIB30BaATDb l'lpP[OﬁpeTeHHble SHAHUHA U YMEHUSA B HpaKTI/I‘{eCKOﬁ JesiTeJIbHOCTH U NMOBCEAHEBHOM
JKU3HMU I

pELICHHUsT HECIOXKHBIX IMPAKTUYECKMX PAcueTHhIX 33Jady, B TOM 4YHCJIE C MCIOJb30BAaHUEM IpHU
HE00XO0IMMOCTH CIIPAaBOYHBIX MAaTEPHAIOB, KaJIbKYJIATOPA, KOMIIBIOTEPA;

YCTHOM TPUKHUIKU M OIEHKU pe3ylbTaTa BBIYMCIEHUN; MPOBEPKH pe3yJbTaTa BBIYHUCICHUS C
MCIIOJIb30BAaHUEM Pa3JINYHbIX IPUEMOB;

MHTEPIIPETAllUU PE3Y/IbTAaTOB PELICHUS 3a/ad C yYeTOM OrPAHUYEHH, CBA3aHHBIX C pEAJbHBIMU
CBOICTBaMM paccMaTpUBaEMBbIX IIPOLIECCOB U SBJICHUM;

BBITOJIHEHHUS] pacueToB Mo (opMyiam, cocTaBiIeHHUs (HOPMYJ, BBHIPAXKAIOMUX 3aBUCUMOCTH MEXKIY
peasbHBIMH BETMUMHAMM; HAX0XKICHUS HYKHON ()OPMYJIbI B CIIPABOYHBIX MaTepHaiax;
MOJIEJIMPOBAHUSl  MPAKTUUYECKMX CUTyallUH M  MCCIEAOBAHWU TOCTPOEHHBIX MOJENeH ¢
MCIIOJIb30BaHUEM armapaTa aareOpsl;

OTNHCaHMs 3aBUCUMOCTEN MEXIy (PU3MUECKUMH BETMUYMHAMHM COOTBETCTBYIOIIMMHU (hopMyiaMH MpH
MCCJIEJOBAaHUH HECJIOKHBIX MPAKTUUECKUX CUTYALIHH;

BBICTpAauBaHUs apryMEHTalluU IpHU JOKa3aTelbCTBE (B pOpME MOHOJIOTA U AUAJIOTA);

pacro3HaBaHUs JIOTUYECKH HEKOPPEKTHBIX PACCYKICHHI; 3allMCH MaTeMaTUYECKUX YTBEP)KIECHUH,
JI0Ka3aTeNbCTB;

pelIeHus MPaKTUYeCKUX 3aJad B IIOBCEAHEBHOM U TNpo(ecCHOHAIBHOM JEATEeNbHOCTH C
HCIOJIL30BAHUEM JIEHCTBUM C YMCIaMM, JJIMH, IUIOMAanei, 00beMOB;

ONMCAHUS PEAJIbHBIX CUTYalMil Ha 3bIKE TEOMETPHH;

pacyeToB, BKIIOYAIOIINX MTPOCTEHIIINE TPUTOHOMETpUYECKHE (HOPMYIIBI;

pEILIEeHUs] TEOMETPUUYECKUX 3a1a4 C UCIIOJIb30BaHUEM TPUTOHOMETPHUH

pElIEeHUs] MPAKTUYECKUX 33/a4, CBA3AHHBIX C HAXO0XKJIEHUEM I'€OMETPUUYECKHUX BEIMYMH (MCIOJB3YS
IpY HEOOXOIMMOCTH CITPABOYHUKU U TEXHUYECKHE CPEIICTBA);

MOCTPOCHUN T€OMETPUYECKUMU HHCTPYMEHTaMU (JIMHEWKa, yroJIbHUK, HUPKYJIb, TPAHCIOPTHP).



