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1. Ilnanupyemble pe3VJbTAThl OCBOEHHS VUEOHOI0 peIMeTa, Kypca.

JUYHOCMHbLE:

1) chopMHpPOBaHHOCTH OTBETCTBEHHOTO OTHOILEHHS K YUCHHIO,TOTOBHOCTh M CHOCOOHOCTH 00YUYaIOLIUXCS K
CaMOPAa3BUTHIO HCAaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K OOYUEHHIO U TTO3HAHUIO, BBIOODY
JalpHenero oopa3oBanus Ha 6a3e OPUEHTUPOBKHU B MUpE Ipodeccril v npodeccnoHaIbHbIX IPEIIO-
YTEHUI, 0CO3HAHHOMY IIOCTPOEHUIO UHIMBUIYAIIbHOM 00pa30BaTENIbHOM TPAEKTOPUU C YUETOM YCTOMYUBBIX
[103HABATEIbHBIXUHTEPECOB;

2) chOopMHPOBAHHOCTH IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00I1I€CTBEHHOM MTPaKTUKU;

3) chopMHUPOBAaHHOCTh KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILIIEHUH U COTPYTHUYECTBE CO
CBEPCTHUKAMH, CTAPIIUMHU UMJIAAINIUMH, B 00pa30BaTEIHHOM, 00IIECTBEHHO MOJIE3HOM,
yueOHO-HCCIe10BaTEIbCKON, TBOPUECKON U APYrUX BUJIAX JACSTENIbHOCTH;

4) ymeHue ICHO, TOYHO, FPAMOTHO M3JIaraTh CBOM MBICJIM B YCTHOM U MUCbMEHHON PEeUYH, IOHUMATh CMBICII
MTOCTABJIEHHOM 3a/1a4uM, BHICTPAUBATh apryMEHTALUIO, IPUBOJUTH PUMEPHI U

KOHTPIIPUMEDPHI;

5) mpencTaBieHre 0 MaTeMaTHYEeCKON HayKe Kak cdepe 4eToBeUeCcKon AesITeNbHOCTH, 00 ATanax eé
pa3BUTHSL, O €€ 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALINY;

6) KpUTUYHOCTH MBIILJIEHHUS, YMEHHE PACcIO3HABaTh JIOTHYECKMHEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh
TUNoTe3y OT (aKTa;

7) KpeaTUBHOCTb MBIIIJICHNS, MHUIIMATUBA, HAXOJUUBOCTh, aKTUBHOCTh IIPU PELLIEHUH alre0panyecKux
3azay;

8) yMeHME KOHTPOJIUPOBATH MPOIIECC U pe3yIbTaT yueOHOW MaTeMaTUUECKOM e TEIbHOCTH;

9) crmocoOHOCTH K SMOIIMOHATLHOMY BOCIIPUSATHIO MATEMAaTHYECKUX 00OBEKTOB, 3a/1a4, PEIICHUH,
paccyxJIeHUM.

JIMYHOCTHBIE Pe3yabTaThl OCBOEHUS MPOrpaMMbl ydeOHOTro mpeamera «MareMaThkay XapakTepU3yoT:
Ilampuomuueckoe 6ocnumanue: TPOSIBICHUEM HHTEpeca K IMPOLUUIOMY M HACTOSILEMY pPOCCUICKON
MaTEMAaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHUSM POCCHUICKMX MaTeMaTHKOB U POCCHUHCKOM
MaTEMaTU4ECKOH LIKOJIbI, K MCIIOJIb30BAaHUIO 3TUX JOCTHKEHUHN B IPYTUX HAyKaX U MPHUKIAAHBIX

chepax.

I'padicoanckoe u O0yx08HO-HPABCMBEHHOE GOCHUMAHUE. TOTOBHOCTBIO K BBIIIOJHEHHIO OO0s3aHHOCTEH
rpaxJaHHHA U peaju3alldy €ro mnpas, IPEJCTABICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS
pasUYHbIX CTPYKTYp, SIBJIEHUH, NpoLedyp TIpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI M IIp.);
TOTOBHOCTBIO K 00CYX/IEHUIO 3TUYECKUX MPOOIeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUI
HayK{, 0CO3HAHUEM Ba)XKHOCTU MOpaJlb-

HO-TMYECKHUX MPUHIIMIIOB B JICATEILHOCTH YUEHOTO.

Tpyoosoe 6ocnumanue: YCTAaHOBKOM Ha aKTUBHOE y4yaCTHE€ B peIIEHUM MPaKTHUYECKUX 3ajad
MaTeMaTH4YeCKOI HaIPaBJICHHOCTH, OCO3HAHHEM BaXXKHOCTH MaTEMaTH4YECKOro 00pa30BaHUs Ha MPOTSHKEHUU
BCEH JKU3HU I YCIEHIHON Npo(ecCHOHAIbHONW NeATeNbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHIA;
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHIMBUAYAIBHONW TPAeKTOPUH 00pa30BaHUs U )KU3HEHHBIX IUIAHOB C
y4ETOM JINYHBIX UHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEH.

Ocmemuueckoe 6ocnumanue: CIOCOOHOCTBIO K HSMOLMOHAIBHOMY M 3CTETHMYECKOMY BOCHPUSATHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3a/ay, pELIeHUH, pacCyKJIEHUH; YMEHHMIO BHJIETh MaTeMaTH4YecKHe
3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu Hayunoco no3HanusA. OPUEHTALMEH B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4dHBIX
IpeJCTaBIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKA, MPUPOAbI U OOIIeCTBa, TOHUMAaHUEM
MaTeMaTH4YeCKOM HayKH Kak c(hepbl UeI0BEUECKOH I TETbHOCTH, ITANOB €€ Pa3BUTUS

U 3HAYUMOCTH JJIsl Pa3BUTHS LMBUJIM3ALMM; OBJAJEHUEM SI3bIKOM MaTeMaTHKH M MaTeMaTH4ecKOi
KYJIbTYpPOH Kak CPEJICTBOM IIO3HAHMSI MHUPA; OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU MCCIIEI0BATENbCKOU
JESITEIBHOCTH.

Qusuueckoe ocnumawnue, @GopmMupogarue Kyabmypvl 300p06bi U IMOYUOHANLHO20 ONA2ONONYYUA:
TOTOBHOCTBIO NPUMEHATh MAaTEMaTHYECKHE 3HAHHUS B MHTEPECAX CBOEr0 3[0pPOBbS, BEIEHUS 3J0POBOIO
oOpaza ®Hu3HH (370pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHATHH U OTABIXA, peryssipHas



¢u3nveckass aKTHMBHOCTH); CPOPMHUPOBAHHOCTHIO HaBbIKa pedexcuu, NpPU3HAHMEM CBOETo IpaBa Ha
OLIMOKY M TAKOTO K€ MpaBa APYroro 4YeJ0BeKa.

Oxonoeuueckoe eocnumanue: OPUEHTALMEN HA IPUMEHEHHE MAaTEMaTHUUECKUX 3HAHUW JJIs pelleHMs 3a1a4
B 00JaCTH COXPAaHHOCTH OKPY)KAIOUIeH cpeapl, IJIAaHUPOBAHUS IOCTYIIKOB W OILCHKH WX BO3MOXHBIX
MOCIIEICTBUH ISl OKPYXKAIOIIEH CpeJbl; OCO3HAHKUEM TJI00AIBHOTO XapaKTepa 3KOJIOTMYECKHX MpoOiIeM U
IIYTEH UX PELICHUS.

OcHoBHbIEe HANIPABJIEHUS] BOCIIUTATEIbHOM JeITeIbHOCTH:

1.I'paxxjanckoe BoCIUTaHUE

2.Ilarpuotnueckoe BocnuTanue U opMupoBanue Poccuiickoil HAEHTUYHOCTH

3.Jlyx0BHO€ U HPAaBCTBEHHOE BOCIIUTAHUE JETel HA OCHOBE POCCHIICKUX TpaauIIMOHHBIX IIEHHOCTEH
4.TlpuoOmieHue 1eTeil K KyabTypHOMY Hacleauio (DCTeTUYECKOe BOCITUTAHHUE)

5.Tlonmynspuzaiust HaydHbIX 3HAaHUN cpean nerei (LlenHocTn HaydYHOTO TO3HAHUS)

6.®Pu3nyeckoe BoCUTaHuE U POPMHUPOBAHUE KYIbTYPhI 3J0POBbS

7.TpynoBoe BOCIHTAaHKUE U MPOPECCUOHATBHOE CaMOONPEIe/IEHUE

8.OKosornyeckoe BOCIUTaHNUE

Memanpeomemmuuple:

1) ymeHHEe caMOCTOSITENbHO INIAHUPOBATh ATbTEPHATUBHBIEC TYTHIOCTHKEHHS TIeNIei, 0COZHAaHHO BHIOMPAThH
Haubosee 3 pexTuBHBIE CIOCOOBI pelIeHHs YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

2) yMeHHE OCYIIECTBIATH KOHTPOJIb TI0 Pe3yIbTaTy U 10 COCOOYIeHCTBUS Ha YPOBHE IMPOU3BOIBHOTO
BHHMAaHUS U BHOCHTH HEOOXOIUMbIC KOPPEKTHUBHI;

3) yMeHHe aIeKBaTHO OIEHUBATH MPABMIIBHOCTD WITH OIIMOOYHOCTH BBITIOJTHEHUS YIeOHOH 3a1a4H, e¢
O0OBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXHOCTH €€ PeIICHHS;

4) oco3HaHHOE BIIAJICHUE JIOTHIECKUMHU JIEHCTBUSMU OIPEIeIICHHsI TOHATHH, 0000IIeHNsI, YCTaHOBICHUS
aHaJIOTUi, KJIacCU(PHUKAIIMN Ha OCHOBE CAMOCTOSITEIbHOTO BbIOOpa OCHOBAaHUIU KPUTEPUEB, YCTAHOBIICHUS
POJ0-BUIOBBIX CBA3EH;

5) yMeHue ycTaHaBIMBAaTh IPUUNHHO-CIIEICTBEHHBIE CBSA3H; CTPOUTH JIOTHUECKOE PACCyXkICHUE,
YMO3aKJIl04eHne (MHAYKTUBHOE,IeJyKTUBHOE U TI0 aHAJIOTHH) U BBIBOIBL;

6) yMeHHue co37aBaTh, IPUMEHSTh U IPE0Opa30BbIBaTh 3HAKOBOCUMBOJIMUYECKHUE CPEJICTBA, MOJIENIH U CXEMBI
JUIS pellieHUsy4eOHbIX U TO3HABATEIbHBIX 3a/1a4;

7) yMeHHUE OpraHU30BbIBATH Y4EOHOE COTPYIHUIESCTBO U COBMECTHYIO JACATEIBHOCTD C YUUTEIEM H
CBEPCTHUKAMHU: OIPeNeAThIIeNH, pacipenenenie GyHKIUM U poJiel y4acTHUKOB, B3aUMO/JICHCTBHE U
obmue crocoObl paboThl; yMEHHE pabOTaTh BIPYIIIIE: HAXOAUTh O0IIee pelieHUe U pa3pemaTb KOHMIMKTHI
Ha OCHOBE COIJIACOBAHUS MO3ULINNA U y4€Ta HHTEPECOB; CIIyIIaTh NapTHEPA; POPMYITHPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

8) chopMUpOBaHHOCTH YUeOHOU 1 0OIIENOIb30BATENECKOMKOMIIETEHTHOCTH B 00JIACTH MCTIOIb30BAHUS
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHoyoruil (MKT-komrieTreHTHO-

CTH)

9) nepBoHavaNbHbIE IPEACTABICHUS 00 UIESX U O METOJAaX MAaTEeMAaTUKH KaK 00 YHUBEPCATIbHOM SI3bIKE
HAyKH U TEXHUKH,0 CPEJICTBE MOJICTUPOBAHUS SIBJICHUN U MPOIIECCOB;

10) ymeHue BUAETh MaTEMAaTHUECKYIO 3a7]auy B KOHTEKCTE MPOOIEMHON CUTYyalluu B APYTrUX JUCIUILTAHAX,
B OKPYKAIOIICH>KU3HH,

11) ymeHre HaXOIUTh B PA3IMYHBIX HCTOYHUKAX MHPOPMAIIIO,HEOOXOAUMYIO AJIsl PEeIIeHUs
MaTeMaTHYeCKUX MPOOIIeM, ! PEACTABIATh €€ B MOHATHOU (hopMe; MPUHUMATD PElIeHUE

B YCTIOBUSIX HETMOJHOM 1 U30BITOYHON, TOYHON U BEPOSTHOCTHON MH(POpMAIINH;

12) ymeHue MOHMMATh U UCTIOJIH30BaTh MaTEMaTHUECKUE CPEICTBAHATIISITHOCTH (PUCYHKH, YEPTEKH, CXEMbI
U Ap.) JUTsl WIUTFOCTPAIlMU, UHTEPIPETaIluH, apTyMEeHTAIIUH;

13) ymeHue BpIIBUTATh TUTIOTE3bI TIPU PEIIEHUH YU€OHBIX 33124 HTTOHUMATh HE0OX0JMMOCTh UX MTPOBEPKH;
14) ymeHue NpuMEHSATh UHAYKTUBHBIE U IETYKTUBHBIE CIIOCOOBIPACCYKACHUA, BUJIETh Pa3TUYHbBIE
CTpaTeruy pelieHus 3a1a4;

15) noHMMaHue CYIIHOCTH AITOPUTMHUYECKUX MPEANUCAHUNA HyMEHUE AeCTBOBATh B COOTBETCTBHUU C
MPEII0KEHHBIM aJTOPUTMOM;

16) ymeHHe caMOCTOSITENTLHO CTAaBUTH 1€JTH, BEIOUPATh U CO37aBaThaITOPUTMBI ISl pEIICHUS YUeOHBIX
MaTeMaTHYeCKUX MpooIem;



17) ymeHue miaHupoBaTh U OCYLIECTBIISTH IEATENbHOCTD, HAIIPABJICHHYIO Ha PEIICHHE 3a/1a4
HCCIIEIOBATENIbCKOIO XapakTepa.

npeomemmnole:

1) ¢opmupoBanue NpPEACTABICHUNA O TEOMETPHM  KAaK O METOJE IMO3HAHMUA JICHCTBUTEIBHOCTH,
[103BOJISIFOIIIEM OIMCHIBATh U U3y4aTh PEaJIbHbIE IPOLIECCHI U SIBIICHUS;

2) pa3BuUTHE yMEHHH paboTarh ¢ Y4YeOHBIM MaTEMaTHUYECKUM TEKCTOM (aHAJIM3UPOBATh, W3BICKATh
HE00X0IMMYI0 HH(POPMAIHIO), TOYHO M TPAMOTHO BBIPA)KaTh CBOM MBICIIU C IPUMEHEHHEM MAaTEMaTHIeCKON
TEPMUHOJIOTHM ¥ CHMBOJIMKH, MPOBOJUTH KIACCH(HUKAINU, JIOTHUYECKHE OOOCHOBAHUS, JI0KA3aTeNbCTBA
MaTeMaTHYECKUX YTBEPKJICHUM;

3) oBIaJeHHE TEOMETPHUECKUM S3BIKOM; PA3BUTHE YMEHHS HCIIOJIB30BATH €TO JJIsl ONMHCAHUS MPEIMETOB
OKPY’KaIOILIEr0 MHpA; pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUM, U300pa3UTENIbHBIX YMEHUM, HaBBIKOB
r€OMETPUYECKHUX ITOCTPOCHHU;

4) dbopMHpOBaHHE CHCTEMATHYECKUX 3HAHWW O TUIOCKMX (PUTypax W MX CBOWMCTBAX, MPEACTABJICHHUH O
MPOCTENIINX MPOCTPAHCTBEHHBIX TEJaX; pa3BUTHE YMEHUN MOJIEIMPOBAHUS PEAIbHBIX CUTYallui Ha SI3bIKE
TFE€OMETPHH, UCCIIEOBAHMSI TIOCTPOCHHON MOJIENH C MCIOJIb30BAaHUEM M'€OMETPHUUECKUX MOHATUN U TEOPEM,
anmapara anreOpsl, pelleHUs] TeOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4;

O) pa3BUTHE YMEHMH NPUMEHATHh W3YYECHHbIC IOHSTHS, pe3yJabTaThl, METOAbI Ul pELIeHUs 3aaady
MIPaKTUYECKOIO XapakTepa M 3a7ad U3 CMEXHBIX TUCHUIUIMH C HCIIOJIb30BAHHEM IPU HEOOXOIUMOCTH
CIPaBOYHBIX MATEPHAJIOB, MOJIH30BATHCS OLEHKOM U MPUKUIAKON MPH MPAKTUYECKUX pacueTax;

6) yMeHHE U3MEPSATh AJTUHBI OTPE3KOB, BETMUHHBI YTJIOB, UCI0JIb30BATH (DOPMYJIIBI JUIsI HAXOKICHUS
MEPUMETPOB, MJIOLaAei 00BEMOB reOMETPHUUECKUX PUTYD;

Haznaonaa 2eomempusn
Buinycknuk nayuumces:

1) pacmno3HaBath Ha yeprexax, PHUCYHKaX, MOJETISX u
BOKPYXaIOIIEMMHUPEIIIIOCKUEUTTPOCTPAHCTBEHHbIEr€OMETpUUECKUEPUTYpHI;

2) pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYroJIbHOTONApAIICICIUIICA, TPABUIBHON THPAMHU/IBI, IIUITHHIPA
UKOHYCa;

3) ompenensaTh MO JIMHEHHBIM pa3MepaMm pa3BEPTKH (GHUTYpbUIMHEHHBIE pa3Mepbl camoil (Gurypsi
HWHa000pOT;

4) BBIYUCIATHOOBEM MPAMOYTOIbHOTOMApAIICIICITUIICA.

Boinycknuk noayuum 603moxcnocms:

1) BBIYMCIATE 00BEMBI TPOCTPAHCTBEHHBIXT€OMETPUUECKIX(DHUTYP, COCTABICHHBIX U3
MPSIMOYTOJIbHBIXITAPAILIIEIICTIUIIEIOB;

2) yriayOWTh ¥ Pa3BHUTh MPEICTABICHUS OMPOCTPAHCTBECHHBIX FCOMETPUICCKUXPHUTYpaAX;

3) HNpUMEHSTH MOHATHE PA3BEPTKHU JIJIsI BBIMOJHCHUSTPAKTHICCKUXPACUETOB.

T'eomempuueckuegpuzypo
Botnycknuknayuumes:

1) moyb30BATHCS A3BIKOM TEOMETPHH JIIsSI OTIUCAHUATIPEIMETOBOKPYKAIOIIETO MUPA U UX
B3aMMHOTOPACIOJIOKEHUS;

2) pacro3HaBaTh M U300pakaTh HA YEPTEKAX U PUCYHKAXTEOMETPUIECKUE (DUTYPBI M HXKOH(PUTYpAIIHH;

3) HaxoAUTh3HAYCHHSTUHINHEHHBIX3JIEMEHTOB(UTYPUUXOTHOIICHHUS, IpaaycHytoMepyyrioBoT0m0 180°,m
pUMeHSsIIoTIpeieNIeHuUs,CBOMCTBAUNIPU3HAKU(DUTYPUUXIIEMEHTOB,
OTHOIIEHUSIPHUTYp(PaBEHCTBO,I0/I00ME,CHMMETPUH, TTIOBOPOT, MapaUIeIbHBIAIIEPEHOC);

4) omepupoBaTh C HAYATbHBIMHU MOHATHIMH TPUTOHOMETPHHHU BBITIOHATH JJIEMEHTAPHBIC OTIEPAIIUH HaJl
(GYHKIUSIMUYTIIOB;

5) perrath 3a1auu Ha TOKA3aTENLCTBO, OMUPAsACh HAM3YUYECHHbBIC CBOUCTBA (DUTYP U OTHOIICHHH MEXK Ty
HUMU UTIPUMEHSASIU3YYCHHBIE METOIbII0KA3aTENbCTB;

6) periaTh HECIOXKHBIC 3a/1a4M HA IOCTPOCHHE, TPUMEHSSIOCHOBHBIC aITOPUTMBI IIOCTPOCHHUS C TOMOIIIBIO
IUPKYIS U INHEHKH;

7) peuiath MPOCTEHIIINE TUIAHUMETPHUECKHUE 3a]1a4i BITPOCTPAHCTBE.

BoinyckHuk nojyuum 603mMOMCHOCHIb:

1) oBiazeTh METOJAAMHU pEILICHUsS 3ajad Ha BBIYMCICHUS HJI0KA3aTeIbCTBA: METOJOM OT MPOTHBHOTO,
METOI0MIO 100U, METOIOM Mepebopa BApHAHTOB U METOJIOM T'€OMETPUIECKUX MECTTOYEK;

2) npuobpectH OTIBIT IIPUMEHEHUS anreOpanyecKoro



3)
4)
5)

6)

UTPUTOHOMETPUYECKOTOAIIIapaTauuAC i ABUKECHUANIPUPEILICHUY N€OMETPUIECKUX3a/1ay;

OBJIAJICTh TPATUIIMOHHON CXEMOH pelIeHUs 3a/lad HAMOCTPOCHHE C TMOMOIIBI0 IUPKYIS M JTHHCHKH:

aHaJIN3,TIOCTPOCHUE, IOKA3aTEIbCTBO UUCCIICIOBAHUE;

HAy4YUThCS pemiaTh 3a7adyd HAa TOCTPOCHHUE  METOJIOMI'C€OMETPHUYECKOTO MeCcTa TOYeK U

METOIOMITIOI00HS;

npuobpectu OIIBIT HCCIIENOBAHUSA CBOMCTBIUIAHUMETPUYECKHUX buryp c IIOMOIIIBIO

KOMITBIOTEPHBIXIIPOIPaMM;

npuobpectn OIIBIT BBIIIOJIHEHUA IIPOEKTOB o

TeMaM: «[ eoMeTpruecKuenpeoOpa3oBaHUSIHAIIIIOCKOCTIY, «[ locTpoeHrne 0Tpe3KOB MOGopMyIIeH.
H3mepenue 2eomempuyeckux enuyun

Buvinycknuk nayuumeca:
1) ucrosp30BaTh CBOWCTBA U3MEPEHHS JUIMH, IUIOIIAZACH WYTJIOBIPH PEIICHUM 3a7a4 Ha HAXO0XJICHHE

JUIMHBI OTPE3Ka, JUIMHBI OKPYXKHOCTH, JUIMHBI IyTH OKPYKHOCTH, I'PalyCHOMMEPBIYTJIa;

2) BBIYHCIATH JUTHBI JIMHENHBIX JIEMEHTOB buryp 51 ux

YTJIBL,UCTIONB3YsA(DOPMYIIBIIUIMHBIOKPYKHOCTUUTTMHBI YT HOKPYKHOCTH, (GOpMYJIb Iiouaaenuryp;

3) BBIUHMCIATH IUIOIIAANM TPEYrOJBHUKOB, MPSIMOYTOJbHUKOB,TAPAIICIIOrPAMMOB, TpArelyid, KPYroB

HCEKTOPOB;

4) BBIYUCIATH JJIMHY OKPYXHOCTH, JUTMHY IyTHOKPYKHOCTH;
5) pemrath 3a7auM Ha JIOKA3aTeNIbCTBO C HMCIOJIb30BAHUEM(POPMYIUIMHBI OKPY)KHOCTH M JUIMHBI JIYyTU

OKPYXHOCTH, (OpMYITUIOIAACHPUTYP;

6) pelaTh MPAKTUYCCKUC 3a/laui, CBA3AHHBIC C HAXOXACHUEMTCOMCTPHUICCKUX BEJINYNH (I/ICHOJ'II)3Y${ npu

HEO0OXOMMOCTUCITPABOYHUKHN U TEXHUUECKUECPEICTBA).

Boinycknuk nonyuum 603moxcnocms:
1) BBIYMCIATH IO AN ¢uryp, COCTaBJIEHHBIX n3 JBYX

WI00IeeTIPSIMO YT OJIbHUKOB, TapalljIeIor pPaMMOB, TPEYTOJIbHUKOB,KPYTa HCEKTOPa;

2) BBIYHUCIIATH ionraau MHOT'OYT'OJIbHUKOB, HCIIOJIB3YIOTHOIICHUA PAaBHOBCIIMKOCTH

HUPaBHOCOCTABJIICHHOCTU,

3) mpHOOpecTH OMBIT MPUMEHEHHS alreOpandeckoro HTPUTOHOMETPUYECKOrO ammapara ©  uael

ABMXKCHUS NPUPCUHICHUH 3a1a4 Ha BbIYUCIICHUC HHOM&HCﬁMHOFOYFOHbHHKOB.

Koopounamut
Buvinycknuknayuumcs:
1) BBIYUCIIATH JJIMHY OTPE3Ka M0 KOOPAMHATAM €r0 KOHIIOB;BBIUNCIIATh KOOPAUHATHI CEPEINHBIOTPE3KA;
2) HCIIOJIb30BATh KOOPAUHATHBIA METOJ 1151 U3YYEHHUSICBOUCTBIPAMBIX HOKPYKHOCTEM.
Buvinycknuk noayuum 603MOMCHOCHIb:
1) OBJIAJIETh KOOPAUHATHBIM METOJIOM PELICHUS 3a/1a4 HABBIYMCIEHUE UJI0KA3aTENbCTBO;
2) MPUOOPECTH OTBIT UCTIOIB30BAHMS KOMITBIOTEPHBIXIIPOTPAMM JJIsl aHAJIM3a YACTHBIX CITy4acB
B3aMMHOT'OPACIIOJIOKEHUSI OKPYKHOCTEH UIPSAMBIX;
3) MIPUOOPECTH OTBIT BBITIOJIHEHUS TPOEKTOB Ha TeMy«lIpruMeHenre KoopIMHATHOTO METO1a TIpU
pelLIeHUN 3aJa4Ha BBIYUCICHNUE U0KA3aTEIbCTBOY.

Bexmoput

Buvinycknuknayuumcs:

1) omepupoBaTh € BEKTOpaMH: HaXOJUTh CYMMYy H Pa3HOCTHIBYXBEKTOPOB, 3aJaHHbBIX
F€OMETPUUYECKH, HAXOAUTh BEKTOP,paBHbIN IPOU3BEICHUIO 33JAHHOT0 BEKTOpa HAYHCJIO;

2) HaxOWTh JUTSt BEKTOPOB, 3a/IaHHbBIX KOOpAMHATAMM:
JUTMHYBEKTOPA,KOOPIUHATHICYMMBIUPA3HOCTUIBYXHOOIEEBEKTOPOB,KOOPANHATEl  MPOU3BEACHHUS
BEKTOpa Ha YHCIO, TMPUMEHSANPU HEOOXOJAUMOCTH COYETATENbHBIN, MEePEMECTUTEIbHBIN
HpacupenenuTeIbHbIIN3aKOHbL;

3) BBIUHCISATH  CKAISPHOE  MPOU3BEACHHE  BEKTOPOB,  HAXOJUTHYTOJIMEXKAYy  BEKTOpAaMH,
YCTaHABJIMBATh MEPIEHIUKYISIPHOCTHIIPSIMBIX.

Buvinycknuk nonyuum 603M0MCHOCHIb:
1) oByazeTh BEKTOPHBIM METOJIOM JJIsl PEIICHHUS 3a/1a4 HaBBIYHUCIICHUE HI0KA3aTeIbCTBO;
2) mpuOOpeCTH OMBIT BBINIOJHEHUSI TPOEKTOB Ha Temy«lIpuMeHeHHe BEKTOPHOTO MeETOJa IpH

PCHICHUHU 3a1a4 HABBIYHCIICHUEC NUA0KA3aTCIILCTBOY.

2. Coaepskanye y4eOHoro npeaMera, Kypca.




Harasanasi reomerpusi. Harmsigaele mpencraBleHHs ONPOCTPAHCTBEHHBIX —Qurypax: Kyo,
napajiesienunesi, npu3Ma,nupaMmua,map,chepa,konyc, iuauaap.M300pakeHnenpocTpaHCTBEHHBIX (DUTyp.
[Ipumepsr CCYCHMUI. MHuororpanauku. I IpaBuiIbHEIEMHOTOTpaHHUKH. IIpumepsr pa3BEPTOK
MHOTI'OTPaHHUKOB, IMJIMHJPA HKOHYCA.

[Tonsite 00bEMa; eqMHULIBI 00bEMA. OOBEMITPSAMOYTOTBHOTOIIApAIIICIICTUIIEIa, Ky0a.

I'eomerpnueckue ¢purypsol. Ipsmbie u yrasl. Touka,npsiMasi, miaockocts.  OTpe3ok, Jyd. YToi.
Bunel yrinos. BeprukanpHbleHn CMEXHbIE YIUibl. buccekrpucayria.

[TapameneHple  u  nepecekaromuecs  npsmsele.llepnennukynsapueie  npsmsele.  Teopembl 0
NapajuIeIbHOCTH UIEPIEHANKYIIPHOCTUIPSIMBIX. [leprienaukynsap u HakioHHas K npsamoil.CepeluHHBIN
MIEPIEHIUKYIIAP KOTPE3KY.

I'eomerpuueckoe mecto Touek. CBOHCTBa OMCCEKTPHCHI yIilal CEPEIMHHOTO MEPIEeHIUKYIsIpa K
OTPE3KY.

Tpeyronbauk. BeicoTa, mMennaHa, OHMcCeKTpHUca, CPEAHSSUIMHUATPEYrOJbHUKA. PaBHOOEIpEeHHbIE U
PaBHOCTOPOHHHUETPEYT OJIbHUKH; CBOMCTBA " MIPU3HAKU paBHOOEAPEHHOTOTPEYTOJIbHUKA.
[IpusnakupaBeHcTBaTpeyroibHUKOB. HepaBeHCTBOTpeyroibHUKAa. COOTHOIIEHUSI  MEXKJy CTOPOHAMU H
YIJIAMUTPEYT OJIbHUKA.

Cymma yrnoB TpeyrosibHMKa. Baemnue yrasiTpeyronpHuka. Teopema @aneca. IlopoOue
TpeyroiapHuKkoB. [IpusnakunonodustpeyronbHukoB. Teopemalludaropa.Cunyc,KkOCUHYC, TaHT€HC,KOTAHT'€HC
OCTpOTO yIja MPsSIMOYrOJILHOTO TpeyroibHuka U yrimoBoT 0 mo 180°; mpuBemeHue K OCTpOMY YIIIy.
PemenunenpsMo-yroiabHbIxX TPEYrOJIbHUKOB. OcHoBHOE
TPUTOHOMETPUUECKOETOXK1€CTBO. DOPMYIIBI, CBS3bIBAIOIINECHHYC,KOCUHYC, TAHT€HC,KOTAHT€HC ~ OJTHOTO U
TOro € yria. PemieHue TpeyroJbHUKOB:TEOPEMAKOCUHYCOB M TEOpEMa CHHYCOB. 3amedaTelIbHbIe
TOUYKHUTPEYTOJIbHUKA.

UYetwipéxyronpauk. [lapamienorpamm, ero cBoiictBa unpusHaku. [IpsMoyronsHUK, KBaapar, poMo, ux
CBOMCTBA UITpU3HaKU. Tpaneuus, cpeaHss JIUHUATPAIICHHH.

MHoroyronesHuK. Belnyknbsle  MHOTOyronbHuUKdA. CyMMayrioBBBITYKIOTO MHOTOYT'OJIbHUKA.
[IpaBUIIBEHBIEMHOTOYT OJIbHUKH.

OxkpyxHocTb U Kpyr. Jlyra, xopna. Cektop, cermeHT.LleHTpalibHbIN yroJi, BIUCAHHBIN yroJj, BEJIMYHHA
BIIMCAHHOTO yriia. B3auMHoepacnonoKeHuenpsIMOMMOKPYKHOCTH, ABYXOKpYy)kHOcTeil. KacarenbHas u
CeKyllass K OKpPYXHOCTH, HMX CBOWCTBA. BIHMCaHHbIEM ONMCAaHHbIE MHOTOYIOJIbHUKU. OKpYKHOCTD,
BIMCaHHAsi  BTPEYroJIbHUK,HOKPYKHOCTh,0IIMCAHHASOKOJIOTPEYroibHUKA. Biucanueien OIIMCaHHBbIE
OKPYXHOCTH MPaBUIBHOTOMHOTOYI'OJIbHUKA.

I'eomerpuueckue npeoOpazoBanus. [lonstue o paBeHctBeduryp. [loHsTHE O NBHKEHHH: OCeBas U
LEHTPAJIbHAsICUMMETPUH, TapajlIeIbHbI TepeHoc, MoBOPOT. [loHsTHE O NOAOOHU(PUTYPUTOMOTETHH.

[TocTpoeHus ¢ MOMOMIBIO LUPKYIS U JUHENKH. OCHOBHBIE3aJaul Ha MOCTPOCHUE: JCIIEHUE OTpe3Ka
IIOII0JIAM; MIOCTPOEHHUE yria, PaBHOTO JAHHOMY; IIOCTPOEHHUE TPEYroJIbHUKA 1o
TPEMCTOPOHAM;TOCTPOCHHUETIEPIICH IUKYIISIPAKIIPSIMOI;lTOCTPOCHUEOUCCEKTPUCHI yIJIa; JAeJeHHe OTpe3ka Ha
NpaBHBIX YaCTEH.

Pemrenne 3amau Ha BBIYMCIIEHHE, JI0KA3aTEIbCTBO HUIIOCTPOEHHWE C  MCIOJb30BAaHUEM  CBOWCTB
W3Y4YEeHHBIX(pUTYpP.

N3mepenne reomerpuyeckux BeJu4nH. /[nuHa orpeska.PacctosiHue oT Touku 10 npsamoii. Paccrosnue
MEXIYapaieIbHbIMUIIPSIMBbIMH.

IlepuMeTpMHOTOYT OJIBHUKA.

JUInHa OKPY>KHOCTH, YUCJIO T; JUIMHA JYTMOKPYKHOCTU.I'pasycHass mMepa yria, COOTBETCTBUE
MEXAY BEIMYMHOWLEHTPAIBHOTO YIila U JUIMHON IYTH OKPYKHOCTH.

[Tonstne mmomamu miockux ¢uryp. PaBHOcocTaBineHHbleM paBHOBenukue ¢urypsl. Ilnomans
npsMoyrosibHuka. [lnomanunapanienorpamma, TpeyrojbHUKa W Tpanemuu. [lnomaabMHOro-yroibHUKa.
[Tnomans kpyra u miaomaab cekropa. CoOOTHOIEHUEMEX Y TUIOMIAIMHE OJ0OHBIX(DUTYD.

Perienue 3a1a4 Ha BBIYUCIICHHUE U JI0KA3aTEBCTBO CUCIIOJIb30BAaHUEM H3YYEHHBIX(OPMYIIL.

Koopaunartel. YpasHenue npsimoi. KoopaunatsicepenunbloTpeska. PopMyna pacCTOSIHUS MEXAY
JBYMsI TOYKAMUIUIOCKOCTH. Y PABHEHHEOKPYKHOCTH.

Bexropsl. J[muHa (Moayns) BekTopa. PaBenctBoBekTOpoB.Kosmueapusie BekTopbl. KoopauHaTbl
BEKTOpa. YMHOXEHUEBEKTOPA HA YKCIIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOPA I0JIBYMHEKOJJIMHEAPHBIM
BEKTOpaM. CkansipHoe IIPOU3BEICHUEBEKTOPOB. TeopeTHKO-MHOKeCTBEHHbIE NOHSATHS.



MHOX€CTBO,2IEMEHTMHOXKECTBA. 3aJJaHUE MHOKECTB IEPEUYHCICHUEM 3JIEMEHTOB,XapaKTEPUCTHUIECCKUM
cBoiictBoM. [logmuHoxecTBo. OOBENIMHEHUEUTIEPECEUEHUEMHOKECTB.

DJIeMEeHThI

JIOI'MKH.

Ornpenenenue. AKCHOMBI

uteopemsl./lokazarenscTBo./JokazarenpcTBooTipoTuBHOTO. Teopema,o0partnas ganHou. Ilpumep u  KOHTp

MpUMep.
Tlonsarue

(0]

PAaBHOCHUJIBHOCTU, CJICJOBAaHUH,

YHOTpC6JI€HI/ICJIOFI/I‘-IGCKI/IXCB$[3OKQCJZM... ,MO...,6MOMUMOJIbKOBMOMCIy4ae,JJOTHICCKUEC CBA3KU U,UTU.

I'eomerpusn

B

HCTOPUIECCKOM Pa3BUTHUH. Or

3emiueMepuskreomerpun. Iludaropueromkona. @anec. Apxumen. [TocTpoenue IIPABUJIBHBIX
MHOTOYroJIbHUKOB. Tpucekuus yria. KBagparypa kpyra. Yasoenue kyOa. Mcropuss umcna m. 30510TO€

CCUCHUC.

«Hauana» Esknuna. JI. Ditnep. H. U. JlobaueBckuii. McTopusnstoronocrynara.
N300perenne Merosia KOOpAMHAT, IMO3BOJIAIOIIErONEPEBOIUTHI€OMETPUYECKUE OOBEKThl Ha SI3bIK
anreopsl. P. Jlexkapt u I1.depma.llpumMepsl paznuyHbIX CUCTEM KOOPJMHAT HAIUIOCKOCTH.

3. TemaTHUeCKOE IJIAHNPOBAHHKE ¢ YKA3AHHEM KOJINYECTBA YACOB OTBOJIMMBLIX HA OCBOCHHME KAMKIOM

TeMbI.
JI. C. Atanacsin, B. ®. Byry3os, C. b. Kagomues u ap. «I'eomerpusi./ — 9 kiaccbi»
Homep Komu- XapaKTepHUCTHKA
rmapa- Conepxanuemare| yectBo|Hanpasn OCHOBHBIXBHIOBCSATEILHOCTHYYCHUKA
rpacda puana 4acoB [BOCITHT. (Ha ypoBHE yUEOHBIXAEHCTBHUI)
mesaTen.
7 kaace
I'nasa I. OOBSCHATH,YTOTAKOECOTPE3O0K,IIYY,yTOJl,Kakhue(UTrypbIHa3bIBa
HauaabHblereomeTpuy 10 IOTCSl paBHBIMH, KaK CPaBHUBAIOTCS UU3MEPSIOTCA OTPE3KU U
ecKuecBe/leHU s YIJIBI, UTO TaKO€ TpajyC W TpaayCHasi Mepayrya,Kakol yroi
1,2 [Ipsimast 1 OTPE3OK. 2 1 Ha3bIBAECTCSI TIPSIMBIM, TYIIBIM, OCTPBIM,Pa3BEPHYTHIM, HYTO
Jly4 u yrou TaKkoe cepelrHa OTpe3Ka HOHCCEeKTpHUcayriia, KaKue YIJIbl
3 |CpaBHCHHEOTPE3KOB 1 5 Ha3bIBAIOTCS CMEXHBIMU u KaKHEBEPTHKATLHBIMHU
A — dbopMynupoBaTh U OOOCHOBBIBATHYTBEPIKICHHUSO CBOWMCTBAX
CMEXXHBIX U BEPTUKAIBHBIX YIJIOB;00BICHSATH,KaKHUE MPSIMbIC
4,5 M3MepeHneoTpe3KoB. 3 3 Ha3bIBAIOTCSI MEepIeHAUKYISIPHBIMU;OPMYIUPOBATH u
H3mepenue 00OCHOBBIBaTh  YTBEPXKJAEHHE O  CBOMCTBEIBYXIPSIMBIX,
YIJIOB MEePICHANKYIIAPHBIX K TPEThel; M300pakaTb HUPACIO3HABATH
6 HepHeH,I[I/IKy.TISIpHBICH 2 4 YKa3aHHbIC HpOCTGﬁIlIHC (I)I/Il"ypbl Ha4uCPTCIKAX;pClIaTh
PSMBIE 3a71a4¥, CBSI3aHHBIE C STUMU MPOCTEUITMMUPUTY paMU
Perenuesanau 1 5
KonTtposnbHaspaboTa 1
Nel
I'naBall.TpeyrojbHuKku 17 OOBACHSATS, Kakast ¢durypa Ha3bIBaCTCs
1 [[epBrliinpu3HaKpaBe 3 2 TPEYTroJIbHUKOM,YTOTAKOE€ BEPIIUHBI, CTOPOHBI, VYIJBI U
HCTBATPEYTOILHUKOB MEepUMETPTPEYTOIbHUKA, KAKOH  TPEYTrOJIbHUK  Ha3bIBACTCS
pPaBHOOEPEHHBIM HMKaKOMPaBHOCTOPOHHUM, Kakue
TPEYrOJIbHUKU  Ha3bIBAIOTCSAPABHBIMU,  H300pakaTb |
2 Menuansl, 3 5 pacmo3HaBaTh Ha YEPTEIKAXTPEYTOJHbHUKHA M HX DIIEMEHTHI;
OUCCEKTPHUCHI dbopmMynupoBaTh M JOKa3bIBaTh TEOpEeMbl O TIpU3HAKaX
WBBICOTBI paBEHCTBa TPEYTOJIHLHUKOB; OOBSICHATh, YTO HAa3bIBAETCS

TpeyroJbHUKA

MCPICHAUKYJIAPOM, HpOBCZ[éHHBIM nu3 JaHHOM TOYKH K




4 JAaHHOW TIpsAMOM; (OPMYJIMPOBATh HAOKA3bIBATH TEOPEMY O
3 [Bropoit u Tperuit NepPHEHIUKYJSIpE K  MPsIMOil;  OOBSICHATH,KAaKHE OTPE3KHU
[PYU3HAKUPABEHCTBAT Ha3bIBAIOTCSA MEIUaHOM, OuccekTpucoi
€yT0JIbHUKOB VBBICOTOUTPEYTOJIbHUKA; (dhopmyHpoBaTh u
4 [BapaumHanoCTpoeHUE 4 JIOKa3bIBATBTEOPEMBI O  CBOMCTBAaxX  paBHOOEIPEHHOTO
TPEyroJIbHUKA; peliaTb  3aJayd, CBA3AHHBIE C MPU3HAKAMH
Permenne3anay 2 paBEHCTBa TPEYTOJbHUKOB U CBOMCTBAMHU PAaBHOOEIPEHHOTO
TPEYroiabHUKa; (OPMYJIHUPOBATH OIpEIeJICHUE OKPY>KHOCTH;
KonTponsHaspabora OOBSCHITh, YTO TAaKOE€ LEHTP, paJuycC, XOpAa U JIUaMeTp
Ne2 1 OKPYKHOCTH; pELIaTbIPOCTEHIIINE 3aJa4d Ha IIOCTPOEHUE
(mocTtpoeHue  yrja, paBHOrO  JaHHOMY, IIOCTPOEHHUE
OMCCEeKTpUCHl  yINIa, IOCTPOEHHWE  MEPHEHIUKYISIPHBIX
MPSMBIX, TOCTPOEHHE CEpPEeIUHBIOTPE3KA) U OOJIee CIIOKHbIE
3a71a4yu, HCTIOJIb3YIOIIHE yKa3aHHbIE
MIPOCTENIIINE; COMTOCTABIATHIIOIYYEHHBIIPE3YJIbTATCYCIOBUEM
3aJ]a4i; aHAIM3UPOBATh BO3MOKHBIECTYYau
I'nasalll.IlapajiejJbHbI 13 DopMyIMPOBATHOIIPEACICHUETIaPATIICTbHBIXITPSIMBIX ;00 bSICH
enpsimbie ATh C IIOMOIIBIO PHUCYHKA, KaKue YIJbl, 0Opa3oBaHHBICNIPHU
1 [[pusHakumapamiens 4 MEpEeCeUeHUN JBYX IIPSAMBIX CEKYylIeH,Ha3bIBalOTCIHAKPECT
HOCTHIBYXIIPSIMBIX JIeXKAIUMHU, Kakue OJTHOCTOPOHHHUMHU u
KaKHECOOTBETCTBEHHBIMU; (hopmynrpoBaTh u
2 |AxcromarapasutensH 5 JIOKa3bIBaThT€OPEMBI, BBIPAKAIOIIINE MPU3HAKU
BIXIIPSIMBIX MapajuieIbHOCTH  JBYXIIPSAMBIX;00BSICHITh,  4YTO  TaKoeE
AKCMOMBI T€OMETPUU U KaKHMEaKCMOMBI YK€ HCITOIb30BaJIUCh
[STT—— 3 paHee; (OpPMYIMPOBATH AKCHOMY MapajlIebHBIX MPAMBIX 1
BBIBOJIUTH CJIEJICTBUSL M3HEE;POPMYIUPOBATh U JIOKa3bIBaTh
KoRIponsRanpatoTa 1 TEOpPEMBbl O CBOWCTBaxmapaUleJIbHBIX MPSIMBIX, OOpaTHbIC
No3 TeopeMaM O [PU3HAKaXMapaJIeIbHOCTH, CBSI3aHHBIX C
HaKpecT JIekKalUMH, COOTBETCTBEHHBIMU U OJIHOCTOPOHHUMU
yIamMHu, B CBSI3M C 3TUMOOBSICHATH, YTO TAKOE YCJIOBUE U
3aKJIF0YEHUE
TEOPEMBbI, KaKasiTeOpeMaHa3bIBa€TCA00PATHOMIIOOTHOIICHUIOK
JJaHHOHTeopemMe;  OOBACHATh, B  4éM  3aKJIIOYaercs
METO/10Ka3aTeJIbCTBAOTIPOTUBHOT O:(POPMYIMPOBATHEUI0KA3
BIBATBTEOPEMBIOO yIJIaX C COOTBETCTBEHHO MapalleIbHbIMU
UIIEPIEHIUKYJISIPHBIMU CTOPOHAMH; IIPUBOJUTH
[IPUMEPBIMCIIOIB30BAaHUSAITOTO METO/a; pellaTh 3aJadyd Ha
BBIYMCIICHUE,]0KA3aTeIbCTBOUIIOCTPOCHHE,CBSI3aHHbIECIIapal
JICIbHBIMUIIPSIMBIMU
I'naBalV.CooTHo1IeHU dopMmynupoBaTh U JOKa3blBaTh TEOPEMY O CyMME YIJIOB
MEKIYCTOPOHAMH H 18 TpeyroJIbHUKa u eé CJIEACTBUE 0 BHEITHEM
YIJIAMHTPEYTroJIbHUKA yIJIETPEyTrOJIbHUKA, IPOBOJIUTH KJIacCU(PUKAIIUIO
TPEYroJIbHUKOB o
1 | Cymmayriostpeyro > yriam;popMyJIMpOBaTbUI0Ka3bIBATBTEOPEMYOCOOTHOLLICHUSIX
ILHIKA MENKJYCTOpOHAMH M yIJIaMH  TPEeYroibHUKa (mpstmoe
5 | Cootnomenna 3 MOOpPAaTHOCYTBEPKICHUSA) M CIEACTBUS M3 HeE, TeopeMy
OHEPaBEHCTBETPEYTOJILHUKA; (dhopmMyIIMpOBATH "
MEXY CTOPOHAMU .
u JI0Ka3bIBaTbTEOPEMBIO CBOMCTBax MIPSIMOYTOJIBHBIX
TPEYTrOJAbHUKOB(MPSIMOYTOJIBHBIM TpeyroiabHukK ¢ yriom 30°,
YIJIAMUTPEYTOJIbBHUK
" MIPU3HAKU
KoRTponbRaspabor 1 paBCHCTBaHpﬂMoyFOHLHLIXTpeyFOJ'IBHI/IKOB),(bOEMyHHPOBaTBO
a Nod MIPEAETICHUSIPACCTOSHUS OT TOYKH 10 NPSIMOM, PacCTOSHUSA

MCXKAYyHapalJICJIbHbIMU IPAMBIMHU peuaTb 3aJa4u




3 | IIpsamoyronbHbIETpE ) HaBBIUYMCIIEHHUS,I0KA3aTEIbCTBO U IOCTPOEHUE, CBS3aHHBIE
YTOJIbBHUKU CCOOTHOUIEHUSIMU MEXKTY CTOpOHAMHU u yriiamu
4 | Tocrpoeme 3 TPEyroJIbHUKAa HPAC-CTOSHUEM  MEXAYy IapajuleIbHbIMU
NpSIMBIMH, TIPH  HEOOXOJMMOCTH TPOBOJUTH IO  XOAY
TPEYTOJIbHHKA T10 pellieHus  JOIOJIHUTENIbHBIE IIOCTPOEHHUS, COMNOCTAaBIATH
TPEMDICMEHTaM IIOJIy4YE€HHBIN pe3yjbTaT CYCJIOBHEM 3aJlaud, B 3ajadax Ha
Pemermesanad 3 IIOCTPOEHUE UCCIEA0BATHBO3MOXKHbBIECITYyYan
KonTponbHnaspabor 1
a Ne5
IMoBTOpEHHUE. 10
8 ki1acc
I'naBaV.YeThIpéxXyrojibH 14 OOBSCHATH,YTOTAKOETIOMaHasl, MHOTOYT'OJIbHUK,ETOBEPIINHBI,
UKH CMEXHbIE CTOPOHBI, JaroHasu, n300paxkaTh
1 | MHoroyroibHUKH 2 Mpacro3HaBaTbMHOIOYTOJIbHUKUHAYEPTEkKAX;[I0OKa3bIBATHAJIE
2 | Tlapannenorpamm 6 MEHTBI MHOT'OYT'OJIbHUKA, ero BHYTPEHHIOIO u
BHEIIHIOI0001aCcTH;(hOPMYJINPOBATH omnpezeeHne
3 | IIpsmoyronpHUK, 4 .
BBIITYKJIOTOMHOTOYI'OJIbHUKA; H300pakaTb U Ppaclo3HaBaTh
Pemennesanayu 1 BBIITYKJIbIE M HEBBIMYKJIBIEMHO-TOYTOJIBHUKHU;, (OPMYIUPOBATH
KonTponbnaspabor 1 Y JIOKa3pIBaTh YTBEPKJICHHUSIO CYMME YIJIOB BBITYKJIOIO
a Nel MHOTOYTOJIbHUKA M CYMMEETOBHEUIHUX YTJIOB; OOBSICHSATH,
KaKhe CTOPOHBI (BEPIIMHBI)YETHIPEXYTOIBHUKA Ha3bIBAIOTCS
IIPOTUBOIOJIOKHBIMU; (DOPMYIIHPOBATH omnpeeIeHUs
rapajuiesorpaMmma, Tparnenuu,paB-Ho0e I pEeHHON u
NPpsIMOYTOJILHOM Tpaneuui, IpsIMOyTroJIbHUKA, pomba,
KBaJIpaTa; n300paxaTh u pacIiO3HAaBaTbITH
YeTBIPEXYT OJIbHUKH; (hopmynupoBaTh u
JIOKa3bIBaThYTBEPKACHUSI OO0 WX CBOWCTBAX W IMpHU3HAKaX;
peumarb 3a71a4n
HaBBIYMCIIEHHE,]0KA3aTEIbCTBOUIIOCTPOEHUE,CBA3aHHBIECITH -
MUBHUIAMUYETHIPEXYTOIbHUKOB; 00 bSICHSITh, KAKME/IBETOUKHHA
T'nasaVI.ILiomaae 14 OOBSCHATH, KaK IPOU3BOAUTCS H3MEPEHHE ILIOMAAeHMHO-
TOyTrOJIbHUKOB, KaKM€ MHOTOYTOJIbHUKH Ha3bIBAIOTCAPABHO-
1 | IlnomaabMHOTOYTO 2 BeTTHKIMI " KAKHC
2 | Ilnomanu 6 PaBHOCOCTABJICHHBIMH;;(DOPMYTUPOBATBOCHOBHBIC  CBOMCTBa
apajuiejiorpamma,T TJIOIIA/ICH W BBIBOJMTH C HWXIIOMOIIBLIO(GOPMYJIBI TUIOMIAACH
peyrojibH1uKa NPSAMOYTOJIBHUKA,[1apaiIeorpaMMa, TpeyrojibHUKA,
urparcnnun Tpamnenuu, dbopMyIHupOBaTh H0Ka3bIBATbTCOPEMY 00
3 TeopeMaHH(baropa 3 OTHOLLIEHHUH wiIomaaei TPEYTOJbHUKOB, MMEIOIINX 110
Percnmesanad paBHOMY yriy; (GOpMYJIHUpOBaTh U JIOKa3bIBATBTEOPEMY
ITudaropa u 00paTHyI0 ei; BBIBOJIUTH
Kontpospnaspabor 1 dbopmynyl epoHaIIAMIONMIAIUTPEYTOJIbHUKA; peIIaTh3aJaunHA
a Ne2 BBIUMCIICHHEN J10Ka3aTeNbCTBO, CBS3aHHBIE C (opMyIaMu
iomaneiureopeMoiilIngaropa
I'nasaVII. 19
ITono0HBICTPEYTOTBHUKH OOBACHATh TOHATHE NPOMOPIUOHATBHOCTH OTPE3KOB;(hOpP-
MYyJIUPOBATh OMpPEACICHUs] MOJOOHBIX TPEYTrOJIBHUKOB HKO-
1 | Ompenenenunenonobs| 2 .
s dunmenta nogoous; (hopmyIupoBaThH u
bIXTPCYTOJILHUKOB JIOKa3bIBaTbTEOPEMBI: 00 OTHOLIEHUU IJIo1aaeu
MOJ00HBIXTPEYTOJILHUKOB,0 NpU3HAaKax noao0oust
2 HpI/ISHaKI/IHO,Z[O6I/I$IT 5 TprTO.HBHI/IKOB, 0
PCYTOJbHHKOB CpPEHEHMIIMHUUTPEYTOJIbHUKA,OIIEpPECEYEHUNMEIUAHTPEYTOJIb
KonTponbsnaspabot 1 HHUKA,0PONOPLHOHAIBHBIX OTpe3Kax B
a Ne3 MPSIMOYTOTBHOMTPEYTOJILHUKE;00bSICHITh, UTO TaKO€ METO]I




3 | IIpumenenue 7 1oao0musl B 3ajadax HAIlOCTPOEHME, U NPUBOIAUTH MPUMEPHI
nogoOust K J0Kaza- MIPUMEHEHHUS 3TOrOMETO/1a;00BSICHSTH, KakK MOXHO
TEIbCTBY TEOPEM U HCIIONIb30BaTh  CBOMCTBANOAOOHBIXTPEYTOIHLHUKOB B
pelieHnIo3aiay M3MEPUTEIIBHBIX paborax

4 | CooTtHoOLIEHUS 3 HaMECTHOCTH;00bSICHSITh, KAKBBECTUIIOHSITHETIOTOOUSIITISTIPON
MEXIy U yIiIaMu 3BOJILHBIX(PUTYD; dhopMynupoBaTh oIpeJieiCHUE
MPSIMOYTOJILHOTO WWUTIOCTPUPOBATHIIOHATHS CHHYCAa, KOCHHYCa M TaHIeHCa
TPEyroJbHUKa OCTPOTr0  yINIAMPSIMOYTOJIBHOTO ~ TPEYrOJIbHUKA; BBIBOJIUTH
K OCHOBHOETPUTOHOMETPUUYECKOE TOXKIECTBO M  3HAYEHUS

OHTPOJIBHAsAPAOOT 1 o Aco sho
a Nod CHHYCa, KOCUHYyca uTaHreHca st yrioB 30°, 45°, 60°; pematb
3a7a4d, CBS3aHHbIEC IIOJOOMEM  TPEYyroJIbHUKOB, IS
RLIUIAC TTPTJT/IGQT—IQUPHTIﬁ’mTIVﬂHﬂT\/{PT‘I’\T/IUPPT{TIY I:I'\‘IT—TT('TTT/TT\;T
I'naBaVIII. OkpyxHOCTH 17 Hccnenosars B3aUMHOE pAacIoI0XKeHue NpsIMOM
HOKPYKHOCTH;pOPMYJIMPOBATHOIIPEICTICHUEKACATETIbHONKOK
pyXHOCTH; (QOopMyIUpoBaTh W  JOKa3bIBaTh TEOPEMBIL:

1 | Kacarenpras 3 OCBONMCTBE KacaTelbHOM, O TpPU3HAKE KacaTeabHOU, 00
KOKPY3KHOCTH OTpe3KaxKacaTelbHbIX, MPOBENEHHBIX u3 OJTHOM

2 | UenrpanbHsle u 4 TOYKH;(DOPMYJIUPOBATHIIOHATUS  LEHTPAJIbHOTO  yrjia |
BITMCAHHBICYTJIbI rpagyCHONM Mepbl JYTHOKPY>KHOCTH; (OpPMYJIHMpPOBATH U

3 | Yerblpezameyares 3 JIOKa3bpIBATh TEOPEMBI: O BIHMCAHHOM yIJIE, O MPOU3BEICHUU
HBICTOYKUTPEYTOJIb OTPE3KOBIIEPECEKAIOIIUXCAXOP/T; dhopmynupoBaTh u
HHKA JIOKa3bIBaTh TEOPEMBI,CBI3aHHBIEC 3aMeUaTeIbHBIMUA TOUYKAMHU

4 | Brnucanuas u 4 TPEyroJbHUKA: OOHCCEKTPUCEyTNa M, KakK CIEACTBUE, O
OnucaHHas OKPYyX- MEPECEUCHUN OUCCEKTPUCTPE-YTOJbHUKA; O CEPEIUHHOM
HOCTH NEPICHANKYIApPE K OTPE3KY H,KaKCIEICTBUE, O MEePECECUCHUN
Pemrennesanaya 2 CEPCAMHHBIXIICPIICHAUKYISIPOBK CTOPOHAM TpPCYTOJbHHKA; O

repeceyeHun BBICOTTPEYTOJIbHHUKA; dhopMmynupoBaTh
ompeeneHNs] OKPY>KHOCTEH,BIMCAaHHOI B MHOTOYTOJIbHUK U
ONMMCAaHHOW  OKOJIOMHOTOYTOJIbHUKA; (OpPMYJIHUpOBATH U
KonrponbHaspabor 1 JIOKa3bIBaTh  TE€OPEMBI: 000KpY>XHOCTH,BIUCAHHOH B
a Ne5 TPEYTOJIbHUK; 00 OKPYKHOCTH, ONMCAaHHONOKOJIO
TPEyroJIbHUKA; o CBOICTBE CTOPOH
ONMCAaHHOTOUYETHIPEXYTOIHLHUKA; 0 CBOICTBE YIJIOB
BIMCAHHOTOYETHIPEXYTOJbHUKA; pEIIaTh3a/]auHABbIUHCIICHHE
,JJOKa3aTeJIbCTBOU MIOCTPOCHHUE, CBSI3aHHBIC c
OKPY>KHOCTbHIO, BIIMCAHHBIMUU OMMCAHHBIMU TPEYTOJIbHUKAMH
MYETHIPEXYTOJIbHUKAMU;UCCIIEIOBATh CBOICTBa
KOH(UTYpalrii, CBSI3aHHBIX COKPY>KHOCTBIO, C TIOMOIIIBIO
KOMIIBIOTEPHBIX MPOrpaMM
IToBTOpEHHeE. 4
9 kJace
I'naBalX.BexkTopsI 8 DopmynupoBaTh oInpeneneHus u
1 | Tonstresextopa 2 WJUTIOCTPUPOBATHIOHSATUSIBEKTOPA, ero TJTUHBIL,
> | Cromenme i 3 KOJUIMHEAPHBIX M PAaBHBIXBEKTOPOB; MOTHBUPOBATH BBECHHE
TIOHSTUH " JEUCTBU, CBSI3aHHBIXC BEKTOpaMH,
BBIUUTAHUEBEKTOPO
COOTBETCTBYIOLINMU MIPUMEPAMU,0THOCSIITUMHUCS K

B




3 | YMHOXeHue 3 (U3UYECKUM BEKTOPHBIM BEJIMYMHAM;IIPUMEHSITHBEKTOPHI U
BEKTOpa Ha YHUCIO. JNEeHCTBUS HAJ HUMU MIPU PEIICHUUTCOMETPHUIECKUX3a1a4
IIpumenenue
BEKTOPOB
KpEILIECHUIO
3aj1a4

I'naBaX. 10 OOBsCHATH u WJUTIOCTPUPOBATH MIOHSATHSA
MeToaKOOpAUHAT MPSIMOYTOJIBHONUCHUCTEMBI KOOPAMHAT, KOOPJAWHAT TOYKH H
1 | KoopauHaTbIBEKTOP 2 KOOPJIMHATBEKTOPA;BRIBOJAUTH U MCIIOJIB30BATH MPU PEIICHUU
a 3a1a4(OPMYIIBIKOOPNHAT ~ CEPEAUHBI  OTpe3Ka,  JJIMHBI
2 | TIpocrolinmesatains 5 BEKTOPA,PACCTOSHUAMENILY  /IByMsl  TOUKAMH,  yPaBHCHHUSA
B —— OKPY>XHOCTH M TIPSIMOH
3 | YpaBHEHUSIOKPYKHO 3
CTH UIIPAMOU
Pemenunesanau 2
KonTponbHasipadot 1
a Nel
I'naBaXIl.CooTHOmIEeHM DopMyJIMPOBATH U UILTIOCTPHUPOBATH
MEK/IyCTOPOHAMH " OTIpeIeTICHUSICHHY Ca,KOCHHYCa, TAHTeHCA U KOTaHTeHCA YTIIOB
yrjiamu 11 oT 0 no 180 °;BBIBOANTE OCHOBHOE TPUTOHOMETPUUIECKOE
TpeyroJbHuka.Cka- TOXJIECTBO
JISIpHOe ndopMyIIbITPUBENCHUS ; POPMYITUPOBATEUI0KA3bIBATETEOPEM
Npou3BeIeHHEeBEeKTOPO BICUHYCOB M KOCUHYCOB, IPUMEHSTh UX NPU
1 | Cunyc, xocumnyc, 3 PELIEHUUTPEYTOJIbHUKOB; OOBSICHATD, KaK
TaHreHC,KOTaH- HCIIOJIb3YIOTCSTPUTOHOMETPUYECKUE(D OPMYIBIBUSBMEPUTEIIBH
reHCyIIa BIXpAa0OTaXHAMECTHOCTH; (POPMYIUPOBATH ONPEACICHUS yIia
2 | CoorHOmenms 4 MEXIy BEKTOPaMUMCKAJISIPHOTO ITPOU3BENECHUS BEKTOPOB;
MEKIyCTOPOHAMH BBIBOJUTH(POPMYITYCKAISIPHOTO IIPOU3BEICHUS Yepe3
" KOOPIMHATBIBEKTOPOB; (POPMYITMPOBATEHOOOCHOBBIBATHYTBEP
YITIAMHUTPEYTONbHAK YKIEHNEOCBOMCTBaXCKAJISIPHOTO IIPOU3BEICHUS; UCIIOIb30BaTh
a CKJIIPHOEIIPOU3BEICHUE BEKTOPOB IIPU pelIeHUnn3aaa4
3 | CkamspHoenpousse | 2
JICHUEBEKTOPOB
Pemenunesamnay 1
Konrtponbnaspabora| 1
Ne2
I'nasa XII. Iauna DopMyIMpOBATH OIIpeJIeIICHUE
OKPY’KHOCTH HILJIO- 12 IIPaBUIILHOTOMHOTOYTOJIbHUKA; (hopmynupoBaTh u
AaAbKpPyra JIOKa3bIBaTh TEOPEMbl OOOKPY>KHOCTSX, OINMCAaHHOH OKOJIO
1 [[IpaBunbHBIEMHOTOYT | 4 NPaBUJIBHOTO MHOIOYTOJIbHUKal BIMCAHHOW B  HEro;
OJIBHUKHU BBIBOJUTh M HCIOJB30BaTh(OPMYIBIIIS  BBIYUCICHUS
IJIOIIAM  MPAaBMIBHOTOMHOTOYTOJIbHUKA,ETO CTOPOHBI U

2 JlnuHa OKpyXHOCTH | 4 N
paaguyca BIMCaHHOM

¥ TLiotans OKPY>KHOCTH;pelIaTh3aJauyMHAIOCTPOECHUETIPABUIBHBIXMHOT
<pyra OYT'OJIbHUKOB;OOBSACHATh TOHSTHS JUIMHBI OKPYXXHOCTH H
i%?liggiifa?p%ora 31 MJIOIAIUKPYTa;BBIBOAUTE (POPMYJIBI JJIsI BBIYUCIICHUS JITTUHBI
Ne3 OKPY>KHOCTUM JUIMHBI JIyTM, IUIOLIAAU Kpyra M IUIOIIaAu
KpYyrOBOI'OCEKTOpa;  MPUMEHATh 3TH  (GOPMYJIBI  MIpH

I'naBaXIIIL. [IBuskeHus OOBACHATH, UTO TaAKOE OTOOpaAXKEHHE IIOCKOCTH HAa CceOsiu B
1 ‘HOHHTI/IC[[BI/I)KCHI/I}I 3 KaKoM ciyvae OHO Ha3bIBaeTCs




2 [MapamenpHbIATIEpEH
OCHUIIOBOPOT

Pernenuesana
9

KoHnTtposnbHas
pabora Ne 4

JIBHOKEHUEMILIOCKOCTH,;00bICHITh, 4YTO TaKoe  oOceBas
CUMMETPHUSI,IICHTPaJIbHACUMMET PUSL, TapaJLIeIIbHBIMIIEPEHOC
HUIIOBOPOT;000CHOBATh, YTO 3TH OTOOPa)KCHUS IUIOCKOCTH Ha
CCOSIABIISIFOTCSAABIDKCHHUSIMH;  OOBSICHSATH, KakoBa  CBS3b
MEXIYABUKCHUSIMUN  HAJIOXKEHUSIMH;  WIJUTIOCTPUPOBATH
OCHOBHBIC BHJBIIBIDKCHUI, B TOM 4YHCJIEC C IIOMOIILIO
KOMITBIOTEPHBIX MPOTPAMM

T'nmasa X1V. HauajabHble
CBe/IeHUsIN3CTEepeoMeTp
1707

1 MHororpaHHUKH

2 Tenau
ITOBEPXHOCTUBPAIIIS
HUA

OOBSICHSATh, YTO TAaKOE€ MHOTIOTPAaHHUK, €ro TpaHu,peopa,
BCPIIIUHBI, JIAar OHAJIH, KaKon
MHOTOTPAaHHUKHA3bIBACTCSABBIMYKIIBIM, YTO TaKoe N-yroibHas
npusma, eE0CHOBaHMS,00KOBbIE TpaHU M OOKOBBIE pPEOpa,
Kakas MpU3MaHa3bIBACTCS MPSIMOM M Kakas HAKJIOHHOM, 4TO
TaKoe BBICOTAIIPU3MBI,KaKast npu3ma Ha3bIBACTCS
napajuieNieluIeIoOM W KakoWIapasuleJIeluIe]] Ha3bIBAeTCS
MPSIMOYTOJIBHBIM;(DOPMYITHPOBATH u 000CHOBHIBATH
YTBEPXKACHUSI O CBOMCTBeIMWaroHaleHnapaiesienunena 1 o
KBaJpare JAHArOHAJUIIPSIMOYTOJBHOTO  TapajulelienuIle 1a;
OOBSICHATH, YTO TaKoe OOBEMMHOIOTPAHHUKA; BBIBOJAWUTH (C
TTOMOIIIHIO npuHnunaKasamsepn )popmyiry 00BéMa
MPSIMOYTOJIBHOTO rapaJjuielienuneaa; 00bsICHATD, KaKou
MHOTOTPaHHUK Ha3bIBACTCS MUPAMHUION,YTOTAKOE OCHOBAHHE,
BEpIIMHA, OOKOBBICE TpaHH, OOKOBbIEpEOpa W  BBICOTA
MUpaMUIbl, Kakas MUpamMula Ha3bIBaeTCANpPA-BUIBHOM, YTO
TaKoe armodema MPaBUJIBHOMN
MMUPaAMUIBI, TPUBOAUTHDOPMYTy0OBEMATTHPAMHUIBI; 00 BSICHSTD,
KaKOETEJIOHA3bIBACTCS LWJIMHJPOM, UYTO TaKO€ €ro och,
BBICOTA,0CHOBAHUS,  pPaaHyC, OokoBast MTOBEPXHOCTb,
obOpa3zyronue,pa3BEpTka OOKOBOM  MOBEPXHOCTH, KAaKUMU
dbopmyiraMuBBIpaKarOTCs 00BbEM W IUIOMIaAhL OOKOBOH
MMOBEPXHOCTUIUIIMHIPA;00bSICHITh, KaKO€ TEJIO Ha3bIBACTCs
KOHYCOM, YTO TaKOEerooch, BBICOTa, OCHOBaHHE, OOKOBas
MIOBEPXHOCTh,00pa3yronue, pa3BEpTKa OOKOBOM
MMOBEPXHOCTH, KaKUMHU(DOPMYIIaMUBBIPAKAIOTCS 00BEM
KOHycCa U IJI0OIagb OOKOBOMMOBEPXHOCTU; OOBIACHATH, KaKas
MOBEPXHOCTh Ha3bIBaeTcsACHEpoiin Kakoe TEIO Ha3bIBaeTCs
1apoM, YTO TaKoe paauyc uauameTrp cdeps! (1mapa), KaKuUMHU
dhopMynaMHUBBIpaX)aOTCAOOBEM MIapa U IUIOMIAAL ChEpbI;
n300pakaTh ~ Wpacrmo3HaBaTh HA  PUCYHKax  MpU3MY,
napasuiesyenunes], TupaMmuay, IUIHHIpP, KOHYC,IIap

ObakcuoMaxIUIaHUMETPH

IToBTOpEHHE.
Penienunezagau

1,2,34,
5,6,7,8
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