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1. [lnanupyembie pe3yJbTATHI OCBOCHUSA Y4eOHOI0 MpeaMeTa
JIN4YHOCTHBIE pPe3yJbTAThI

1. I'pasxcoanckoe 6ocnumanue:
- TOTOBHOCTh K aKTUBHOMY yYaCTHIO B 00CYKJIECHUM OOIIECTBEHHO-3HAYUMBIX M 3TUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTUYCCKUM MPUMEHECHHEM
JOCTH)KEHUH MAaTEMATHKH;
- OCO3HAaHHE BaXXHOCTU MOPAIbHO-ITUUYECKUX MPUHIIUIIOB B IEITEIILHOCTH YUEHOTO.

2. [lampuomuueckoe éocnumanue:
- IPOSIBJICHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON MaTeMaTUYECKON HAYKH;
- IICHHOCTHOE OTHOIICHHUE K JOCTHKCHHSIM POCCUHUCKUX YUEHBIX-MATEMATHKOB.

3. /lyxoeno - npagcmeennoe gocnumanue:
- OCO3HAHHE COIMATBHBIX HOPM U MPaBUJI MEKINYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE, TOTOBHOCTh K Pa3HOOOPa3HON COBMECTHOM NIEATEILHOCTH
NP BBIMOJHEHUU YUYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJIHEHUU OSKCIEPUMEHTOB, CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHE K
B3aMMOTIOHMMAHHIO U B3aUMOTIOMOIIY B MTPOIIECCE ITON YUSOHOM eATeIbHOCTH;
- TOTOBHOCTh OIICHMBATh CBOE IMOBEJICHHE M TOCTYNKH CBOMX TOBApPHUIIEH C MO3UIMHU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJICJICTBHIA ITOCTYTIKOB.

4. Icmemuueckoe socnumanue:
- BOCTIPUATHE ICTETUUCCKUX KaUeCTB MAaTEMAaTHUYECKOM HayKH: €€ TapMOHUYHOIO ITOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH.

5. llennocmu nayunozo noznanus:
- OCO3HaHWE IIEHHOCTH MAaTEeMaTHUYeCKOW HAayKW KaK MOIIHOTO HMHCTPYMEHTA TO3HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTHM, BaKHEUIIEH
COCTABJISIFOLIEH KYJIBTYPBI,
- pa3BUTHE HAYYHOH JTIFOOO3HATEIIPHOCTH, MHTEPECA K UCCIIEA0BATEIbCKOM IeATeILHOCTH.

6. Qusuueckoe socnumanue u hopmuposanue Kyabmypolt 300p06bs:
- OCO3HAHHWE IIEHHOCTH Oe30macHOro oOpasza XU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BAXHOCTH IMpPaBWJI OE30IACHOTO IOBEJICHUS Ha
TPaAHCIIOPTE, HA IOPOTAX, C ANEKTPUICCKUM M TEIUIOBBEIM 000PYIOBAHUEM B IOMAIIIHUX YCIOBHUSX;
- copMHUPOBAHHOCTH HaBbIKA pedJICKCUH, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY M TaKOTO K€ IMpaBa y APyroro 4yejaoBeKa.

7. Tpyooeoe eéocnumanue:
- AKTUBHOE y4YacTHE B PEIICHUH MPAKTUYECKHUX 3a7a4 (B paMKax CEMbH, IIIKOJIBI, TOPOa, Kpasi) TEXHOJOTHUECKOW U COITMAIbHOW HAIIPABICHHOCTH,
TpeOYIONIMX B TOM YHCIIE U MATEMaTUICCKUX 3HAHU;
- HHTEpEC K MPAKTHUYECKOMY M3YUYEHHUIO MPOdeCcCrid, CBI3aHHBIX C MATEMAaTHUKOM.

8. Ixonozuueckoe socnumanue:
- OpUEHTAalMs Ha MMPUMEHEHNE MAaTEeMAaTHUYEeCKUX 3HAHUM JJIs PeIIeHUs 3a7a4 B 00JIaCTH OKPYXKAIOMIEH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB M OILICHKH
HX BO3MOKHBIX IMOCIEICTBUM ISl OKPY>KAIOILEH CPEJIbL;
- OCO3HaHHE II100ATBLHOTO XapaKTepa HKOJIOTHISCKUX MPOOJIEM U MyTel WX PeIIeHUSI.



MeTtanpeaMeTHble pe3yJbTaThl

1) ymMeHHe caMOCTOSITENFHO TUIAHUPOBATh ATbTEPHATHUBHBIE IyTH JOCTIKEHHS 11eJ1el, 0OCO3HAHHO BbIOMpaTh Hanbosee 3 EeKTUBHBIE CTIOCOOBI
pelieHus: yueOHbIX U [T03HABATENIbHBIX 3aj1ay; 2) yMeHHE OCYLIECTBIISATh
KOHTPOJIb 10 Pe3yJbTaTy U MO coco0y EeHCTBUS Ha YPOBHE MPOU3BOIHLHOIO BHUMAHUSI U BHOCUTh HEOOXOJUMbIe KOPPEKTUBBI;

3) yMeHue aieKBaTHO OLIEHHWBAThH MPABUIILHOCTh WU OUTMOOYHOCTH BBIMOJHEHUS yUeOHOU 3a1au, €€ 0ObEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE
BO3MOKHOCTH €€ pellIeHNs;

4) oco3HaHHOE BJaJICHHE JOTMYECKIMH JCHCTBUSAMHE OTPEICIICHNsI TOHATHH, 0000IIeHNUs, YCTAHOBIICHHS aHAIOTHH, KJIACCH(HUKAINN HAa OCHOBE
CaMOCTOSITENTLHOTO BHIOOpA OCHOBAaHUI M KPUTEPUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBA3EH;

5) yMeHue ycTaHaBJIMBAaTh MPUYMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE pacCykIAeHHE, YMO3aKItoueHne (MHAYKTUBHOE, NIeTyKTHBHOE U
10 aHAJIOTHH) U BBIBO/IBI,

6) yMeHHe co3aBaTh, IPUMEHSTH U MPEOOPa30BBIBATH 3HAKOBO-CHMBOJIIMYECKHE CPEICTBA, MOACIH U CXEMBI JJISl PEIICHUS] YIEOHBIX U
MO3HAaBaTENIbHBIX 33/1a4;

7) yMeHHE OpraHU30BbIBATH yUeOHOE COTPYIHUYECTBO M COBMECTHYIO JIEATENBHOCTh C YUUTEIEM U CBEPCTHUKAMU: ONPEAETATh 1Ielu,
pacnpenensats (GyHKIIUU U POJIM YYACTHUKOB, 00IIHE CTIOCOOBI pabOTHI;

8) ymenue paboTaTh B TpyIIe: HAXOIUTh 001Iee PEIICHHE U pa3peniaTh KOH(IUKTHI HA OCHOBE COTJIACOBAHMS MO3UIUN U yu€Ta HHTEPECOB;
cllymath napTHépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE,

9) bopmupoBaHue U pa3BUTHE YUeOHOU U OOIETOIH30BATENICKONH KOMIETEHTHOCTH B 00JIACTH MCIIONIb30BaHMs MH()OPMAIIMOHHO -
KOMMYHUKaIMOHHBIX TexHoiorui (MKT-koMnerenTHOCTH);

10) dbopmupoBaHue MepBOHAYAIBHBIX MPEICTABICHUN 00 UIeIX U O METOJaX MaTEeMAaTUKU KaKk 00 YHUBEPCAIHHOM SI3bIKE HAYKU U TEXHUKH, O
CPEICTBE MOJECIUPOBAHUS SABJIEHUH U MPOLIECCOB;

11) ymeHue BUIETh MAaTEMATUYECKYIO 3a7]auy B KOHTEKCTE MPOOIEMHOI CUTYyallly B IPYTUX AUCHUILIMHAX, B OKPYKAIOIIEH KU3HU;

11) ymeHue HaXOAUTH B Pa3IMYHBIX UCTOYHHUKAX MH(DOPMAINIO, HEOOXOAUMYIO JUIsl pEIICHHS MaTeMAaTHUYECKUX MPOOJIeM, U TIPEACTaBIATh €€ B

MIOHATHOHN (pOopMe; MPUHUMATD PEIICHHE B YCIOBUSAX HEMOJIHON M N30BITOYHOM, TOUHON M BEPOATHOCTHON MH(pOpMAIn;



11) ymeHue noHMMaTh M UCTOJI30BATh MaTEMaTUYECKHE CPECTBA HATIISIIHOCTU (PUCYHKH, YEPTEXHU, CXEMBI U JIp.) Ul WILTIOCTPAIIH,
MHTEPIPETALNH, apIYMEHTALINY;

12) ymeHHe BBLABUTATh TMIIOTE3BI IIPH PEIICHUN YUYE€OHBIX 33/1a4 ¥ IOHUMATh HEOOXOAUMOCTh X MPOBEPKHU;

13) yMeHHe IPUMEHATh HHAYKTUBHBIE U JETyKTHUBHBIE CIIOCOOBI pacCyXICHUH, BUAETh pa3IMyHble CTPAaTEeruy PELIeHus 3ajay;

14) nmoHuMaHME CYIIHOCTH QITOPUTMUYECKUX MPEANUCAHUN U YMEHHE IeHCTBOBATh B COOTBETCTBUU C MPEII0KEHHBIM aITOPUTMOM;
15) ymeHue caMOCTOSTENBHO CTaBUTh LIEJIH, BRIOMPATh U CO3/1aBaTh aJTOPUTMBI JUTSI pEIICHHUs YIeOHbIX MaTeMaTHYECKUX MPooieMm;

16) yMeHue miIaHupOBaTh U OCYIIECTBIIATH JI€ATEIbHOCTh, HAIIPABJICHHYIO Ha PELIeHNE 3a/1a4 HCCIIeI0BAaTEIbCKOTO XapaKTepa;

IIpenmeTHbIE pe3yJIbTATHI

1) oBnageHue 6a30BBIM MOHATUHHBIM aNIapaToM IO OCHOBHBIM pa3fiefiaM COAEpKaHus; MPeICTaBIeHHe 00 OCHOBHBIX N3Y4aeMbIX IMOHATHUSAX
(uucno, reomerpudeckas GUrypa, BEKTOp, KOOPAMHATHI) KaK BaXKHEUIINX MaTeMaTHYECKUX MOJIEISIX, IO3BOJISIOIIMX ONUCHIBATH U U3y4aTh
peanbHbIE POLECCHI U SABJICHMUS;

2) ymeHue paboTaTh C FeOMETPUUECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh HEOOXOIMMYIO HH(POPMALIHIO), TOUHO U TPAMOTHO BBIPAXKaTh CBOU
MBICJIM B YCTHOM ¥ IIMCBMEHHOM pPEeUYr ¢ IPUMEHEHUEM MAaTeMAaTUYECKOW TEPMUHOJIOTMU U CUMBOJIMKY, UCIIOJIb30BaTh PA3JIMYHBIC SI3bIKU
MaTeMaTHKH, IPOBOIUTH KiIacCu(UKAIMK, JOTHYeCKHe 000CHOBAaHMUS, J0Ka3aTeIbCTBA MaTEMaTUUECKUX YTBEPKICHUM;

3) oBnajgeHHE HaBBIKAMHU YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIbHBIX BEIYUCICHHIH;

4) oBiaJaeHHE F€OMETPUUECKUM SI3BIKOM, YMEHHE HCII0JIb30BaTh €r0 JJIsl OMMCAHUS IPEAMETOB OKPY KAIOLIEro MUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX
NpEeJCTaBICHUN U U300pa3UTENbHBIX YMEHUH, IPHOOPETEHNE HABBIKOB T€OMETPUYECKUX ITOCTPOCHHIA;

5) ycBoeHHe cUCTEMaTHYECKHMX 3HAaHUH O IUIOCKUX (QUTypax U UX CBOMCTBAX, a TAK)KE HAa HAIJISTHOM YPOBHE - O IPOCTEHIINX MPOCTPAHCTBEHHBIX
TelaX, yMEHUE IPUMEHATh CUCTEMAaTUYECKUE 3HAHUS O HUX [ PELIECHU N€OMETPUYECKUX U IIPAKTUYECKUX 3a/1a4;

6) yMeHHe U3MepATh JUIMHBI OTPE3KOB, BETMUUHBI YTIIOB, HCHOIB30BATh ()OPMYJIBI ISl HAX0XKJIEHHsI IEPUMETPOB, IUIOIIAeH U 00bEMOB

reOMEeTPHUYECKUX QUryp;



7) YMCHUC MMPUMCHSATD U3YUCHHBIC ITOHATHA, PC3YJILTAThI, MCTOAbLI IJId PCIICHHUA 3a4a4 MMPAKTUYCCKOI'0 XapakKTepa U 3a/la4 U3 CMCKHBIX TUCIUIIIINH

C UCIIOJIb30BAHUECM IIPpU HGO6XOI[I/IMOCTI/I CIIPAaBOYHBIX MAaTCPHUAIIOB, KAJIbKYJIATOPA, KOMIIBIOTCPA.

Ilianupyembie pe3yabTaTbl 00YYEeHUA
reoMerpuu B 7—9 kaaccax

B pe3yabTarte o0yuarmuiicst 7 Kjacca HAyYUTCs:
1) pacrio3HaBaTh Ha YepTEkKaX, PUCYHKAX, MOJEIJISAX U B OKPY’KaIOLEM MUPE IUIOCKKE U IPOCTPAHCTBEHHBIE TeOMETpUUYECKue QUrypsl;
2) pacno3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO Mapajulesienumnesia, NpaBuIbHOW TUpaMUIbl, MIIMHAPA U KOHYCAa,
3) onpeaensaTh MO JMHEWHBIM pa3MepaM pa3BEPTKU (PUTyphl TUHEHHbBIE pa3Mephbl caMoil GUTypbl U1 HA0OOPOT;
4) BBIYUCIATH 00BEM MPSAMOYTOJILHOIO Napajiesenue/a.

OO0yvaromuiics noayuum 603MOHCHOCHIb:

5) BBIYMCIATH 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYP, COCTABICHHBIX U3 IPAMOYTOJIbHBIX MapauIeIeuIe/10B,;
6) yriiyOuTh U pa3BUTh NPEJCTABICHUS O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX PUTYPAX;
7) IPUMEHATH HOHATHE Pa3BEPTKU /IS BHIIIOJHEHUS IPAKTUUYECKUX PACUETOB.

B pe3yabTarte o0yuarwmuiicss 8 Kjiacca HayYuTCs:
1) nonb30BaThCS A3bIKOM T€OMETPUU JJISl OTIUCAHUS IPEIMETOB OKPY’KAIOLIET0 MUPa U UX B3aUMHOTI'O PACIIOJIOKEHNUS;
2) pacmo3HaBaTh U U300pa)kaTh HAa YEPTEKaX M PUCYHKAX reoMeTpuueckre (GUrypsl U MX KOHPUTypaluu;3) HaXOAUTh 3HAYCHUS JITMH JTMHEHHBIX
3JIEMEHTOB (PUTYp U MX OTHOIICHHUS, TpadycHyt0 Mepy yriioB oT 0 10 180°, mpuMeHsst onpeeneHus, CBOMCTBA U MPU3HAKUA (PUTYP U UX DJIIEMECHTOB,
oTHOIIIeHUs (Uryp (paBEHCTBO, M01001e, CAMMETPHUH, IIOBOPOT, MapaljielIbHbIN MepeHoc);
4) onepupoBaTh C HAYATHHBIMH TIOHATHSIMU TPUTOHOMETPHUH U BBITIOJHATH 3JIEMEHTAPHBIC ONepaliuu HaJ QyHKIUSIMH YTJIOB;
5) pemath 3aayu Ha JI0KA3aTeNbCTBO, OMUPAACh HA M3yYEHHBIE CBOWCTBA (UTYp M OTHOIICHUN MEXIYy HUMH U MPUMEHSSI U3YYCHHBIE METOIBI
JIOKA3aTeIbCTB;
6) pelaTh HECTIOKHBIE 3a/1a4H HA TOCTPOCHUE, IPUMEHSII OCHOBHBIE allTOPUTMBI TIOCTPOSHUS C MIOMOIIBIO LIUPKYJIIS U JIMHEHKH;
7) pewaTh NpocTeNIINe MIIaHUMETPUUYECKUE 3a7a4l B IPOCTPAHCTBE.

Ooyuawmmiicst noiyuum 603MOHCHOCHLb:
8) oBiazeTh METOAAMM pEIICHHs 3a/ay Ha BBIUMCIICHUS M JIOKA3aTEJIbCTBA: METOAOM OT MPOTUBHOIO, METOJIOM IOAO0OMS, METOAOM Iepedopa
BAPUAHTOB U METOJIOM F'€OMETPUUYECKUX MECT TOUEK;
9) npuoOpecTH ONBIT MPUMEHEHHUS aIredpanyeckoro 1 TPUrOHOMETPUYECKOTO anmnapaTa ¥ Uaeil IBUKEHUS IPU PEeLIEeHUU Te€OMETPUUECKHX 3a/1a4;
10) oBnageTh TpaAULIMOHHOW CXEMOUM pElIeHHs 3a7ad Ha MOCTPOCHUE C TMOMOIIBIO IUPKYJS M JIMHEHKU: aHAIHU3, OCTPOEHHUE, TOKA3aTeIbCTBO U
HCCIIE0BAHUE;
11) HayunThCs pemaTh 3aa41 Ha TOCTPOSHUE METOJOM T€OMETPUYECKOTO MeCTa TOUEK U METOJIOM MOI00HS;
12) mproOpecTH OMBIT UCCIICIOBAHUS CBOMCTB MNIAHUMETPUUYECKHUX (DUTYP C TTIOMOIIBIO KOMITBIOTEPHBIX MPOTPaMM;



13) mpuoOpecTy OMBIT BBINOJHEHUS TPOEKTOB MO Temam: «l'eomeTpuueckrne mTpeoOpa3oBaHus HA IUIOCKOCTH», «llocTpoeHue OTpe3KoB IO
bopmymey.

B pe3yabrare o0yuyawmmiics 9 Kjiacca HayYMTCH:

1) ucnonp30BaTh CBOIMCTBA M3MEPEHUS JUIHH, TUIOIIA/ICH U YTJIOB MPH PEIICHUH 3a]1a4 Ha HAXOXKICHHUE JUTMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JTMHBI
YT OKPY>KHOCTH, TPayCHOU MEPHI YTIIa;

2) BBIYUCHATH JUTMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYP U UX YTJIbl, HCTIONB3Ys (POPMYJIIBI AITUHBI OKPYKHOCTH M JUIMHBI TyTH OKPYKHOCTH, (DOpMYITBI
miomasei ¢uryp;

3) BBIUUCIISTH IJIOMAAN TPEYTOIBHUKOB, MPSIMOYTOJLHUKOB, MAPAILIEIOrPaMMOB, TPACIHii, KPYTOB U CEKTOPOB;

4) BBIYUCHATH JJIUHY OKPY>KHOCTH, IJTUHY TYTH OKPYKHOCTH;

5) pemaTh 3a1a4u Ha JIOKA3aTENbCTBO C UCIIONB30BaHHEM (POPMYI ATTUHBI OKPYKHOCTH U JUTHHBI IyTH OKPYKHOCTH, GOpMYI TUIOIIaaei Guryp;

6) pemaTrh MPaKTUYECKUE 3a7a4M, CBS3aHHBIC C HAXOXKJICHHEM TE€OMETPHUYECKUX BEIWYMH (MCTOJB3YysS MPHU HEOOXOIWMOCTH CIPABOYHHKH U
TEXHUUYECKUE CPEJICTBA).

O0yyaomuiics noayuum 603MOHCHOCHIb:

7) BBIUUCIISTH IJIOMAAH (PUTYP, COCTABICHHBIX U3 IBYX WIH 0oJiee MPSIMOYTOJILHUKOB, TapaiieIorpaMMOB, TPEYTOJILHUKOB, KPyTa U CEKTOPA;

8) BBIYHCIIATH IUIONIAIA MHOTOYTOJILHUKOB, HUCTIOJIB3Ysl OTHOIIIEHUS PABHOBEIMKOCTH U PAaBHOCOCTABJICHHOCTH;

9) mproOpecTH OMBIT MPUMEHEHHUS ANreOpanvdeckoro U TPUrOHOMETPUUYECKOTO anmnapara U WAeH IBYKEHHS TPU PEIICHUU 3a7a4 Ha BBHIYHCIICHHE
IJIOMIAIei MHOTOYTOJIbHUKOB.

B pe3yibTare BHINYCKHUK HAYYHUTCSH:

1) BBIYMCIATH JUIMHY OTpe3Ka M0 KOOPJIUHATAM €r0 KOHIIOB; BEIYUCIATH KOOPMHATHI CEPEANHBI OTPE3Ka;

2) UCHOJIb30BaTh KOOPAMHATHBIN METO/ JUISl U3YUYEHHSI CBOUCTB MPSIMBIX U OKPYKHOCTEH.

BbInyCKHUK noyuum 603moxucnocmp:

3) oBazieTh KOOPIMHATHBIM METOJIOM PEIICHHUS 3a/1a4 Ha BHIYUCIICHHUE U JJ0Ka3aTeNbCTBO;

4) npuoOpecTH OIBIT HMCIOIB30BaHUA KOMIIBIOTEPHBIX MPOrpaMM Ui aHAJIM3a YaCTHBIX CIIy4yaeB B3aMMHOTO DPACIHOJIOXKEHHS OKPYXKHOCTEH M
MPSIMBIX;

5) mpuoOpecTd ONBIT BBHIMOJIHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHHe KOOpIMHATHOTO METOAa MpH pPELICHWH 3a/ad Ha BBIYUCICHHE WU
JOKa3aTeIIbCTBOY.

BbinycKHUK Hay4uTCs:

1) onepupoBaTh ¢ BEKTOpaMH: HAXOJUTh CYMMY U Pa3HOCTh JABYX BEKTOPOB, 33JJaHHBIX F€OMETPUYECKU, HAXOAUTh BEKTOP, PaBHBINA MPOU3BEIACHUIO
3a[JaHHOTO BEKTOpa Ha YHCJIO;

2) HaXOAMTH JUIS BEKTOPOB, 33aJaHHBIX KOOPJMHATAMH: JJIMHY BEKTOpa, KOOPAMHATHI CYMMbI M Pa3sHOCTH JBYX M 0ojiee BEKTOPOB, KOOPIUHATHI
MIPOM3BEICHUS BEKTOPA HA YHUCIIO, TPUMEHSS IIPH HEOOXOAUMOCTH COYETaTENNbHbIN, IEPEMECTUTEIbHBIN U pacIpeleIUTEIbHbIA 3aKOHBI;



3) BBIYMCIATH CKATSIPHOE MPOM3BEICHUE BEKTOPOB, HAXOAUTH YIOJl MEX/1y BEKTOpPAaMH, YCTaHABINBATH EPIEHIUKYISIPHOCTD MPSIMBIX.
BbINyCKHUK noayuum 603mM0icHOCMb:

4) oBnasieTh BEKTOPHBIM METOJIOM JJISl pEIICHUs 3a/1a4 Ha BBIYMCICHHUE U JI0Ka3aTeIbCTBO;

5) mpuoOPECTH OIBIT BHIIOJHEHHSI MPOEKTOB Ha TeMy «lIprMeHeHne BEKTOPHOTO METO/1a MPH PEIICHNH 33a]]a4 Ha BBIUKCIICHUE U J0KA3aTeIbCTBOY.

2. Cogep:xanue yueOHoro npeamera (7 Kiaace)
1.HayaibHble TeoMeTpuYecKne cBeaenus. 154

[Ipocreiimue reomerpudeckie GUrypsl: IpsMas, TOUKa, OTPE3OK, Jyd, yroi. Ilonarue paBeHcTBa reoMmerpuueckux puryp. CpaBHEeHHE OTPE3KOB U
yrinoB. M3MmepeHue OTpe3KoB, AnuMHA OTpe3ka. M3mepenue yrioB, rpagycHas mepa yria. CMEXHbIE W BEPTUKAIBHBIE YITIBI, MX CBOWCTBA.
[lepnenukynspHbIE IPSMBIE.

2.Tpeyroabuuku. 18 4.

Tpeyronbuuk. Ilpu3Haku paBeHCTBa TpeyrosbHUKOB. [lepreHaukynsp K mnpsMod. MeauaHbel, OWCCEKTPUCH W BBICOTHI TPEYTOJIbHUKA.
PaBHOOEIpeHHBIH TPEYTrOJbHUK M €r0 CBOMCTBA. 3aja4i Ha MMOCTPOSHHE C TIOMOLIBIO LIUPKYJIS U JTMHEHKH.

3.I1apasienbHbIe IpsiMbIe. 16 4.

[Ipu3Haku napajiieIbHOCTU MPSAMBIX. AKCHOMA NapajljIebHBIX IpsiMbIX. CBOMCTBA MapasuiebHBIX MPSIMbIX.

4.CoOTHOLIIEHUS] MeKIy CTOPOHAMMU U YIJIAaMHU TPeyrojbHuka. 16 u.

CymmMma yriioB TpeyrojibHuka. COOTHOIICHHE MEXIYy CTOPOHAMU U yriaMu TpeyrojbHuka. HepaBeHCTBO TpeyroibHuka. [IpsMoyronsHbie
TPEeYroJbHUKH, UX CBOICTBA U MPHU3HAKU PaBEHCTBA. PaccTosiHEE OT TOUKH 10 mpsiMoil. PaccTosiHre Mex Ay mapauieIbHbIMUA MPSIMBIMU.

[TocTpoeHue TpeyroibHUKA MO TPEM dJIEMEHTaM.
S5.11oBTopenue. Pemenue 3agay. 34

Conep:xanue yueOHOro npeaMera (8 kiace)

1. YeTbIpEéXyroabHUKH. 224

MHOrOyTrOoabHUK, BBITYKJIBI MHOTIOYTOJBHUK, YETBIPEXYTronbHUK. [lapamnenorpamm, ero ceoicTBa n npusHaku. Tpanenus. [IpsMoyronsHuK,
poMO, KBaapaT, ux cBoiicTBa. OceBas U LIEHTPAIbHAS CUMMETPHUH. .



2. IlogoOHbIe TPeyronbHUKHU. 16 4.

ITono6uble TpeyronpHuku. [TpusHaku nono0Ous TpeyronbHUKOB. [IpumMeHeHne mogooust K 10Ka3aTeabCTBY TEOPEM U PELICHHUIO 3a/1a4.
3.PemieHne nNpsiMmoyroJibHbIX TPeyroJbHUKOB. 144.

MeTpudeckue COOTHOIICHHS B MPSIMOYTOJILHOM TpeyronbHuke. Teopema [Tudaropa. Tpuronomerpudeckue GyHKIIUH OCTPOTO YIJia
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA. PellieHne npsMoyroyibHbIX TPEYTOJIbHUKOB.
4. ITnomann. 10 4.

IlonsTue momagu MHOT'OYT'OJIbHHKA. IInomanm OpsAMOYTOJIbHHKA, ITapaJlyicJiorpaMMa, TPCYTOJIbHUKA, TPAIICIIUH.

5. lloBTopenue. Pemenue 3agau. 6 4

Coaep:xanue yueOHOro npeamera (9 kJiace)

1.CooTHOIIEHNSI MEKY CTOPOHAMH U YIJIaMM TPeyrojbHuka. CkajsipHoe Npou3BeleHue BeKTOpoB. 16 4.

CuHyc, KOCHHYC U TaHTeHC yria. TeopeMbl CHHYCOB U KOCUHYCOB. PelieHre TpeyroJbHIUKOB.

2. JI1MHA OKPYKHOCTH U IJIOIAAL Kpyra. 8 4.

[IpaBusibHBIE MHOTOYTONBHUKUA. OKPY>KHOCTH, ONMHMCAHHAS OKOJIO MPaBUIBHOTO MHOTOYTOJbHUKA M BIUCAaHHAs B Hero. [locTpoeHue npaBUIIbHBIX
MHOTOYTOJBHUKOB. [[muHa okpyxHocTu. [1momans kpyra.

3.Metoa koopauHat. 11 4

Pasnoxenue BekTopa 1o AByM HEKOJUIMHEAPHBIM BeKTOpaM. KoopauHatel BekTopa. IIpocreiimme 3a1aun B KOOpAUHATAX. Y PaBHEHUs OKPYKHOCTH
u npsAMoii. [IpumeHeHre BEKTOPOB U KOOPAUHAT NP PELICHNUH 3a/1a4.

4.BekTopsl. 124yacoB

[Tonsitne BekTopa. PaBeHCTBO BEKTOPOB. CIIOKEHHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha 4Kcio. CKaasipHOE MPOU3BEICHHE BEKTOPOB
U €r0 IPUMEHEHHUE B TEOMETPUUYECKUX 3aa4ax.



5.IBu:xenus. 13 yacos
OTtobpaxenue miaockocTu Ha cebdst. [Tonsatue nemwkenus. OceBas u neHTpanbHas cuMMeTpun. [lapamnensuslii nepenoc. [Toopot. Hanoxxenus u

JABUXKCHUS.

6.IloBTopenue. Pemienue 3agau. 8

3.TemaTnueckoe miiannposanue «I'eomerpus 7 kiaace»

Paszpnen | Kou- Tembl Kos-Bo | OcHOBHBIE BHABI 1eATEILHOCTH 00yYarommxcs (Ha OCHOBHBbIE HalNpaBJICHUS
;:’c Hac YPOBHE YHHBEPCAJIbHBIX y4eOHbIX e CTBHIA) BOCIHTATEILHOM
JEATeITLHOCTH

o Touku u npsiMbIe. 2 OOBsICHAT, 4YTO TaKoe OTPe30K, Jyd, yron, kakwe |4,5,7,8
Z (GUrypbl Ha3bIBAIOTCS PABHBIMU, KaK CPaBHUBAIOTCS U
[P
o Otpesok u ero jmHa. 3 U3MEPSIOTCS OTPE3KH M YIJIBI, YTO TaKoe Tpaayc H
= rpajycHas Mepa yrja, Kakoil yroj Ha3bIBaeTCs NPSIMbIM
= Jlyu. Yron. Usmepenue o ’
5 3 TYIIBIM, OCTPBIM, pPa3BEPHYTHIM, YTO TaKOE CepeanHa

TJIOB.
z Y OTpe3Ka U OMCCEKTpHUca yria, KaKhe yriibl Ha3bIBaIOTCS
S = CmexHbIe U g
= = 3 CMEXHBIMH M KaKHe BEPTHKAJIbHBIMH; (POPMYIHPOBATH
2] )
= q:;( 15 | BCPTHKATLHBIC yIJIbI U 000CHOBBIBATh YTBEPKICHUS O CBONCTBAX CMEXKHBIX H
Z 2 IlepreHAuKy IpHbIE 1 | BEepTMKAIBHBIX YITIOB; OOBACHATH, KaKhe IIPsMBIE
= TpAMBIC HA3BIBAIOTCS TIEPIEHIUKYIAPHBIME; (OPMYIHPOBATE M
é; AKCHOMBI 1 000CHOBBIBATh YTBEPHKAECHUE O CBOUCTBE JBYX MPAMBIX,

NEePICHAMKYJISIPHBIX K TpeThed; H300paxkath |

— [ToBTOpEHME M PHCHIMKYJIAP P ’, P
< pacmo3HaBaTh yKa3aHHbIE mpocTeimue Qurypsl Ha
3 CHCTeMaTH3alus 1
8 yeprekax; peliath 3aJadd, CBS3aHHBIE C ATUMH
= y4eOHOro Marepuaa .
o NpOCTEHITMMU QHUTYpaMHU.

Konrponsnas padora 1

Nel




I'naBa 2. TpeyrojibHuKH

18

PaBHBIE TPEYTOJIBHUKU.
MennaHbl, OUCCEKTPHUCHI

" BBICOTBI TPCYT'OJIbHUKA

IIepBbIii 1 BTOpOH
[IPU3HAKU PABCHCTBA
TPEYTOJIBHUKOB

PaBHOGE IpeHHBII
TPEYTOJIBHUK U €T0
CBOMCTBA

[Ipu3naku
paBHOOEIPEHHOTO
TPEYroJbHUKA

Tpernii npusHak
paBeHCTBa
TPEYrOJIbHUKOB

Teopemsl

[ToBTOpEeHue 1
CHCTeMaTH3aIus
yueOHOro MaTepuasa

OOBsCHATD, Kakas (UTrypa Ha3bIBAETCS TPEYTOJIBHUKOM,
YTO TaKO€ BEpUIMHBI, CTOPOHBI, YIJbl U TIEPUMETP
TPEYroJbHUKA, KAKOW  TPEYroJIbHUK  Ha3bIBAETCS
paBHOOEAPEHHBIM W KaKOil paBHOCTOPOHHHUM, KakKue
TPEYTOJIbHUKM Ha3bIBAIOTCS PAaBHBIMH; H300pa)kaTb U
pacrmo3HaBaTh Ha 4YepTekaxX TPEYroJbHUKH U HUX
AJIEMEHTHI; (POPMYIUPOBATh U JOKA3bIBATh TEOPEMBI O
MPU3HAKaX PAaBEHCTBA TPEYTOJbHUKOB; OOBSICHATH, YTO
Ha3bIBACTCSl NEPIEHANKYJIIPOM, NMPOBEAEHHBIM U3 JaH-
HOM TOYKM K JIaHHOW mpsAMou; ¢GOpMyIupoBaTh u
JIOKa3bIBaThb TEOPEMY O MEPIEHAMKYJSApPE K MPsAMOI;
OOBSACHATh, KaKH€ OTPEe3KH Ha3bIBAIOTCS MEAUaHOM,
OHCCeKTpUCOi U BBICOTOM TPEYTOJIbHUKA;
dbopMynMpoBaTh U JTOKa3bIBaTh TEOPEMBI O CBOICTBax
pPaBHOOEIPEHHOTO TPEYrOJbHUKA; pEelIaTh 3a/]adH,
CBS3aHHBIE C MPU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB U
CBOICTBaMH paBHOOEIPEHHOTO TPEYTOJIbHUKA;
dbopMynupoBaTh ornpezesneHue OKPYHOCTH;
OOBSICHATH, YTO TaKOE ILIEHTP, PAJANYC, XOpJa U AUAMETP
OKPYXHOCTH;  pemiatb MOpocTeilliie 3agadyd  Ha
noctpoeHue (IMOCTPOEHUE yIja, PAaBHOTO JaHHOMY,
MOCTPOCHUE OHCCEKTPUCHl yTIJa, TIOCTPOCHHE Iep-
MEHIUKYISPHBIX ~ TPSIMBIX, TOCTPOEHUE CEPEeAMHbI
oTpe3ka) u Oosiee CIOKHBIE 3aadyM, HCIIOIb3YIONINe

4,5,7,8




Konrponsnas padora
Ne 2

YKa3aHHbIE MPOCTEHIINE; CONOCTABIIATh IOJYYCHHBIN
pe3yslbpTaT ¢ yCIOBHEM  3aJa4yd; aHaJIU3UpPOBAThH
BO3MOJKHBIE CIIy4au.

I'nasa 3. [lapaneabHblie npsiMbie . Cymma yriion
TPeyrojibHUKa

16

[Ipu3naku
[apaJuIeIbHOCTH IBYX
MPSIMBIX

CsoiicTBa
napajuieIbHbIX MPSMBIX

Cymma yrioB
TpEYroJbHUKA

DopMyIUpOBaTh ONPENEICHUE NapAJUIEIbHBIX MPSAMBIX;
OOBSACHATHL C TIOMOIIbIO pPHUCYHKA, KakKue YIJIbI,
oOpa3oBaHHbIE TMPH MEPECEUCHUM JBYX IHPAMBIX
CeKylllel, Ha3bIBAIOTCS HAKPECT JIeKALIUMHU, KaKHe
OJIHOCTOPOHHUMHM U KAaKHM€  COOTBETCTBEHHBIMU;
(bopMyIIHpPOBATh U 0Ka3bIBATH TEOPEMBI,

BBIp@KAIOUIME  IPU3HAKM  [ApPAJUICIBHOCTH  JIBYX
IPSIMBIX;

OOBSICHATh, YTO TAaKOE aKCHOMBbI I'€OMETPUM M KaKue
aKCHOMBI YK€ UCIOJIb30BAINUCh paHee; popMyIUpOBaTh
aKCUOMY  TapajUlelbHBIX IPSIMBIX W BBIBOJUTH
ciencTBusi U3 He€; (opMmynaupoBaTh U JI0Ka3bIBATh
TEOpEMbl O CBOWCTBAax MapaUIEJIBHBIX IPSIMBIX,
oOpaTHblE TeopeMaM O IMpH3HAaKax IapajljIeIbHOCTH,
CBSA3aHHBIX C HAKPECT JISKALMMH, COOTBETCTBEHHBIMU U
OJIHOCTOPOHHUMHU YIJIaMH, B CBSI3H C 3TUM OOBSICHATD,
4YTO TAaKOE€ YCJIOBHE M 3aKIOYEHHE TEOPEMBI, Kakas
TeopeMa Ha3bIBaeTcsi OOpaTHON 1O OTHOUIEHHIO K
JTAHHOM Teopeme; 0OBSACHSATD, B UEM 3aKIF0UACTCS METO]
JIOKa3aTeNbCTBA OT IMPOTUBHOIO: (OPMYJIUPOBATH H

4,5,7,8




IIpssMOyTonbHBIN
TPEYTOJIbHUK U €TO
CBOMCTBA

IToBTOpEeHUE 1
cucTeMaTH3alus
y4e0HOT0 MaTepuaa

KontponbsHas pabota
Ne 3

JIOKa3bIBaTh TEOPEMbl 00 yriaX C COOTBETCTBEHHO
MapajulebHBIMU U TEPIEeHANKYISIPHBIMA CTOPOHAMU;
MPUBOAUTH MPUMEPHI HCHOJIB30BAHUS STOTO METO/a;
pelmats 3aJaud Ha BBIUMCIIEHHE, J0Ka3aTeNbCTBO H
MOCTPOEHHUE, CBSA3aHHBIE C MMApaUICIbHBIMU MPSIMBIMHU.

I'naBa 4. OKpYKHOCTBb H KPYT.

I'eoMeTpUYecKHEe MOCTPOEHHS

16

I'eomerpuueckoe mecTo
ToueK. OKpy>KHOCTb U

Kpyr

Hekortopsie cBolicTBa
OKPY>KHOCTH.
KacarenwHas
OKPY>KHOCTH

OnucanHas u
BIIMCaHHAsI
OKPYKHOCTH
TPEYroJbHUKA

ITocTpoenue
TPEYToJIbHUKA 110 TPEM
JIEMEHTaM

Meton
F€OMETPUYECKUX MECT
TOYEK B 3a7ayax Ha
MIOCTPOEHUE

[ToBTOpEHME M
CUCTEMaTU3ALMA
yueOHOro MaTepuasa

®opMyIUpOBaTh U A0KA3bIBATH TEOPEMY O CYMME YIJIOB
TPEYrojJbHUKAa M €€ CIEACTBUE O BHEIIHEM YIJIE

TPEeyrojbHUKa, IIPOBOAUTH KJIaCCU(PUKALUIO
TPEYyroJbHUKOB MO  yriaMm;  (GOpMyJIMpOBaTh |
JIOKa3bIBaTh ~TEOPEMY O COOTHOIIEHHUSAX  MEXIY

CTOPOHAMHM U yIJIaMH TpeyroibHuKa (mpsiMmoe |
0o0paTHOE yTBEPKICHUS) U CIEACTBUSA U3 HEE, TEOpeMy
O HEpaBEHCTBE TPEYrojbHHUKa;, (HOpPMYyIUpOBaTh U
JIOKa3bIBaTh TEOPEMBI O CBOWCTBAX MPSMOYTOJBHBIX
TPEYTOJILHUKOB (IIPSIMOYTOJIbHBIN TPEYTOIbHUK C YTIIOM
30°, MIpU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYTOJILHUKOB); ¢bopmynrpoBath OTIpeJIeNIeHUs
pPacCTOSIHUSL OT TOYKH JI0 MPSIMOM, PACCTOSHUS MEXKIY
napajjieIbHBIMU  NPSIMBIMM; ~ pellaTh  3aJa4d  Ha
BBIUMCIICHUSI,  JIOKa3aTeIbCTBO W IOCTPOCHHE,
CBSI3aHHBIE C COOTHOIIEHHSMHM MEXJIy CTOPOHAaMHU U
yIiIaMd  TPEYrOJbHHMKA, W  PACCTOSIHHEM  MEXKIY
napajieNbHeIMU - npsMbIMU.  [Ipu  HeoOxomumocTu
NOPOBOJIUTh 10 XOAY PEIICHHS JIOTIOJHUTEIbHBIE
MIOCTPOCHHUS, COIOCTABJIATh MOJYYECHHBIH pe3yJbTaT C
yCIOBHEM  3ala4yd, B 3aJa4ax Ha IOCTPOCHHUE

4,5,7,8




KonTponbHas
pabotalNed

HCCJIICA0BAaTh BO3BMOXKHELIC CITydau.

HOBTOpeHI/Ie.I/ITOFOBaﬂ KOHTPOJIbHast

padora (BbIXOHAs).

O0600maTe U CUCTEMAaTU3UPOBATh YUEOHBIN MaTepual,
KOHTPOJIb 3HAHUW U YMEHUH

TemaTnyeckoe nianuposanue «I'eomerpus 8 kiace»

Pa3n
() |

Koa

qyac

Tempbl

Ko.1-
BO
qac

OcHOBHBIE BU/IbI 1eATeJIbHOCTH 00y4aroImmuxcs (Ha
YPOBHE YHHBEPCAJIBbHBIX Y4eOHBIX JeHCTBHIT)

OcHOBHbIE HaNpPaBJICHUS
BOCIIUTATEIILHOMN IEATEIILHOCTH

I'naBa 1. YeTbIpéXyroJbHUKH

22

MHOroyroisHUKA

[Tapannenorpamm u
Tpaneuus

[IpssMOyronbHUK,
pomO, KBapar

KonTponbHas padbota
Nel(BxomaHas)

Cpenusis mTuHuUs
TPEyroJibHUKA

OOBACHATH, YTO TaKOe JOMaHas, MHOTOYTOJIbHUK, €ro
BEPIIHHBI, CMEXHbBIE CTOPOHBI, TMAarOHAIN, N300pakaTh
U pPacro3HaBaTb  MHOIOYIOJBHUKM Ha YEpPTEkKaX;
MOKa3blBaTh  DJIEMEHTBl MHOIO  YIOJIbHHMKA, €ro
BHYTPEHHIOIO M BHEUIHIOIO 00JIaCTH; (OPMYIHPOBATH
OIIpEeICIICHUE BBIITYKJIOTO MHOT'OyTOJIbHUKA;
n300pakaTh U pacro3HaBaTh BBITYKIJIbIE U HEBBITYKIIbIE
MHOTOYTOJIbHUKHY;  (OpMynIHpoBaTb U  JOKa3bIBATh
YTBEPXKICHUS 0 CymMME  YIJIOB BBIITYKJIOTO
MHOTOYTOJIBHUKA M CyYMME€ €ro BHEIIHHX YTJIOB;
OOBSICHSATH, KaKue CTOPOHBI (BepIIMHBI)
YEeTBIPEXYTOJIBHUKA HA3bIBAIOTCS ITPOTHUBOIIOIOKHBIMU;
dbopMynaMpoBaTh  ONpeeNeHUs  Hapajenorpamma,
Tpamneuuyd, paBHOOCIPEHHOM U IPSIMOYTOJIbHOM
Tpamenuii, MNpsSMOYrojbHMKA, poMba,  KBaJpara;
n300paxaTh U pPaclo3HaBaTh 3TU YETHIPEXYTOJbHUKU;
(dbopMyIMpOBaTh U JIOKa3blBaTh YTBEPXKICHHS 00 HX
CBOMCTBax M IIpU3HaKax; pemarb 3aJadyd Ha
BBIYHCIICHHUE, JI0Ka3aTelbCcTBO U IIOCTPOEHHUE,
CBA3aHHBIE C OTHMHM BHJAMHM YETBIPEXYTOJIbHUKOB;
OOBSICHATh, ~ KakMe  JBE  TOYKHM  Ha3bIBAIOTCA

4,5,7,8




LlenTpanbHbie
Y BIIUCAHHBIE YTJIbI

Brivcanssie u
OIIMCaHHBIE
YETHIPEXYTOJILHUKHI

KonTponbnas pabota
Ne 2

CUMMETPUYHBIMU OTHOCHUTEIBHO TMpPSMOM (TOUKH), B
KakoM ciydyae (urypa Ha3bIBaeTCsi CHUMMETPUYHOU
OTHOCHUTEIBHO MPSIMOM (TOYKH) U YTO TaKOe OCh (LIEHTP)
CUMMETpUU (UTyphl; TPUBOJUTH HPUMEPHI GUTYD,
o0afaomux 0ceBoil (LEHTpaJbHONH) CUMMETpHEH, a
TaKX€ TMPUMEPBI OCEBOM U LEHTPAIbHOW CHUMMETPUN B
OKpy>KatoIiel Hac 00CTaHOBKE.

I'imasa 2. [TogooHbIe

TPEYroJbHUKH

16

Teopema Qaeca.
Teopema 0
IIPONOPLMOHATIBHBIX
OTpe3Kax

Onpenenenue
IMIOJOOHBIX
TPEYTOJILHUKOB

[Tpu3Haku o100us
TPEYTOJIbHUKOB

OOBSACHATD MOHATHE MPOMOPIHUOHAIEHOCTH OTPE3KOB;

(bopMyITHpOBaTH OIpe/IeTICHUS HOZO0OHBIX
TPEYrOJIbHUKOB u K03 dunmeHTa noo0us;
dopMynMpoBaTh W JOKa3blBaTh  TEOPEMBI: 00

OTHOLICHUHU IIJIOMIAJCH MOJOOHBIX TPEYTOJIBHUKOB, O
MpU3HAKaX MMOJA00US TPEYTrOJbHUKOB, O CpEIHEH JTUHUU
TPEYroJIbHUKA, O IEPEeCEYCHUN MEIUaH TPEyrOJbHUKA,
O IMPONOPLUUOHAIBHBIX OTPE3KaX B MPSIMOYIOJbHOM
TPEYTOJIbHUKE; OOBSICHATh, YTO TAKOE METOJ] OJ00HS B
3a7ayax Ha IIOCTPOEHUE, W MPUBOAUTH IPUMEPHI

4,5,7,8




KonrponsHast pabota

Ne 3

NPUMEHEHUSI 3TOTO METO/a; OOBICHATh, KaK MOXHO
WCTIOJIB30BaTh CBOWMCTBA TOIOOHBIX TPEYTOJLHUKOB B
M3MEPUTENBHBIX paboTax Ha MECTHOCTH, OOBSICHSTH,
KaK BBECTH TIOHSTHE TIOAOOHMS sl IMPOU3BOJIBHBIX
¢buryp; bopmynupoBaTh olpeseNeHue u
WUTIOCTPUPOBATh  TOHSATHS CHUHyCa, KOCHHyca U
TaHTeHca 0CTPOro yria IPSMOYTOJIBHOTO
TPEYTOJIbHUKA,; BBIBOJIMTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO M 3HAUCHHs CHHYCA,
KOCHHYcCa U TaHreHca Jyuis yrioB 30°, 45°, 60°; pemath
3aJjauu, CBSA3aHHBIE C MOJOOMEM TPEYrOJbHUKOB, IS
BBIYUCIICHHS 3HAYCHUH TPUTOHOMETPHUYECKUX (PYHKIIUH
UCTIOJIb30BaTh KOMITBIOTEPHBIE IPOTPAMMBI.

I'naBa 3. Pemenue npsiMmoyroJibHbIX
TPeyroJibHUKOB

14

Merpuueckue
COOTHOILUCHUS
B IIPSIMOYT'OJIBHOM
TPEYTrOJIbHUKE

Teopema ITudaropa

KounTponbhas pabora
Ne 4

Tpuronomerpuyeckue
(GYHKIIUM OCTPOTO
yTIj1a IpsIMOYT'OJILHOTO
TPEYroJIbHUKA

Pemenue
MPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB

OOBACHATD TOHATHE MPONOPIMOHATBHOCTH OTPE3KOB;
bopMyHpoBaTh OTIpeIeIICHUS TOJJOOHBIX
TPEYTrOJIbHUKOB u K03 dunneHTa noo0us;
dbopMyIHpoBaTE W JIOKa3blBaTh  TEOPEMBI: 00
OTHOILICHHUU TUIOIA/IeH TOJOOHBIX TPEYTrOJIbHUKOB, O
MPU3HAKAX MMOJ00Us TPEYroJbHUKOB, O CPEIHEH JTMHUU
TPEyroJibHHUKA, O IEPECEYCHNU MEJIMaH TPEYTOJIbHUKA, O
MPONOPIMOHATBHBIX ~ OTPE3Kax B  MPSIMOYTOJIHHOM
TPEYTONbHHUKE; OOBSICHATH, YTO TAKOE METOJ MOI00HS B
3ajJjayaX Ha IIOCTPOCHHE, M TPHUBOIUTH IPHUMEPHI
NPUMEHEHHSI 3TOT0 METOAA; OOBACHATH, KaK MOXKHO
UCTIOJIB30BaTh CBOWMCTBA MOJOOHBIX TPEYTOJIHHUKOB B
M3MEPUTEILHBIX paboTaXx Ha MECTHOCTH; OOBSICHSTH,
KaK BBECTH IIOHATHE IOJ00WS JJIsl TMPOU3BOJIBHBIX
¢buryp; bopmynHrpoBaTh oInpezesieHue u
WUTIOCTPUPOBATh  IMOHATUS CHHYCa, KOCHHyca U

4,5,7,8




KonTponbnast pabota 1 TaHreHca OCTpOTO yria MPSIMOYTOJIBHOTO
No5 TPEYTroJIbHUKA; BBIBOJIUTh OCHOBHOE
TPUTOHOMETPUUECKOE TOXKJECTBO W 3HAUYEHUS CHHYCA,
KocuHyca U TaHreHnca ans yrioB 30°, 45°, 60°; pemath
3aJ]au, CBSI3aHHBIE C TOJOOMEM TpPEyroJbHHUKOB, IS
BBIYHCIICHHS] 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIIMIA
HCIO0JIb30BaTh KOMIIBIOTEPHBIE POrPAMMBL.
OOBACHATh, KaK MPOU3BOAMTCA U3MEPEHHE IUIOMIAJeH
MHOT'OYT'OJIbHUKOB, KaKue MHOT'OYTOJIbHUKH
[Tnomans 2 Ha3bIBAKOTCS PaBHOBEJIMKUMH u KaKue
2 MHOTOYTOJIbHUKA PaBHOCOCTAaBIEHHBIMH;  (POPMYJIMPOBATH  OCHOBHBIE
ﬂax Tnomann CBOHCTBA IUIOW@JCH W BLIBOAWTE € HX MOMOLIBIO
S HApAIIEIIOTPaMMA, 7 bopmybl iouaien IPSIMOYTOJIBHUKA,
= T ——— napajuiesorpamma, TPEYrOJIbHUKA, Tpaneuuu;
< (bopMyIHpOBATH U TOKAa3bIBATh TEOPEMY 00 OTHOILICHUH
3 ThaneiuH IUIOIIAJEH TPEYroJIbHUKOB, UMEIIIUX [0 PABHOMY
s KontponrHad pabora yriay;  GopMyaMpoBaTh M JIOKa3blBaTh  TEOPEMY
- 10 | N6 1 [Tudaropa u obparnyto eit; BeIBoauTh hopmyy ['epona
JUId  IUIOIIAAM TPEyroJIbHHMKA; pelaTh 3aJadyd  Ha
BBIYMCIICHME U  JOKa3aTeJIbCTBO, CBS3aHHBIE C
dhopmyaamu miomanei u reopemoii Iudaropa.
IHoBTOpEHME. 6 O06006mare U cucTeMaTH3UPOBaTh Y4YEOHBIM MaTepuall,
Konrponsnas padora Ne 7 KOHTPOJIb 3HAHUN U YMEHUU
(BerxoHas)
TemaTnueckoe nianuposanue «I'eomerpus 9 kiace»
Pasznen | Ko Tembl Koii- | OcHoBHBIE BU/bI 1eATEJIbHOCTH O0y4aromuxcs (Ha OCHOBHBIE HalPABIICHUS
JI- BO YPoBHE YHUBEPCAJIBHBIX y‘[eﬁHBIX HeﬁCTBHﬁ) BOCIIUTATEILHON IEATEIbHOCTH
BO yac
ya
c




Cunyc, KocuHyc,

Dopmynuposams:

4,5,7,8

TaHI'€HC onpeoeneHus: CUHyca, KOCUHYCa, TAHT€HCa, KOTaHTeHca
S ¥ KOTAHI€HC yTJIa OT yria ot 0° go 180°;
5 g 16 | 0° oo 180° C80UICMB0 CBSI3U JIJIMH IMaroHajaed u CTOPOH
E = Teopema KOCHHYCOB napajuiesaorpamma.
~ g Dopmynuposams N pa3bsCHATH OCHOBHOE
= E Teopema cunycos TPUTOHOMETPUYECKOE TOKIECTBO.
= 2, Bbruncnsath 3HaueHHE TPUTOHOMETPUYECKON PyHKIUU
E = yTJia 1o 3HAYeHUIO0 OJHOW U3 €ro 3aJaHHbBIX (PYHKIIUH.
Pemienne Dopmynuposams U 0KA3bIBATh TEOPEMBI: CUHYCOB,
TPEYTOJIbHUKOB KOCHHYCOB, CIEJICTBUS U3 TCOPEMBI KOCUHYCOB U
CHUHYCOB, O TUIOLIAJ1 ONMMMCAHHOI'O MHOT'OYT'OJIbHUKA.
Dopmyisl LI 3anucvisams 1 10Ka3bIBaTh (POPMYIIBI IJIs1 HAXOXKICHHS
HAaXO0K/ICHUs IJIOIIAU TPEYTOJbHUKA, PAINyCOB BIMCAHHON U
IJIOIIAIN ONMCAHHOU OKPYKHOCTEU TPEYTOJIbHUKA.
TPEYroJIbHUKA Ilpumensimo ~ W3y4YEHHBIE  OINPENEIECHHS, TEOPEMBI
KonTponbnas pabota 1 GOPMYIJIBI K pEIIeHUIO 33124
No 1
(BxomHas)
o [IpaBuibHBIE Tlosicusamp, 4TO TaKo€ HEHTP U NEHTPAIbHBIN YO 4,5,7,8
~ 2 MHOTOYTOJBHUKH U UX IIPaBUWJIBHOTO MHOI'OYTOJIbHUKA, CEKTOP
= CBOMCTBA Y CETMEHT Kpyra.
S E JnMHa OKpyKHOCTH. Dopmynuposams.
=7 [Tnomane onpeoeneHue MPaBUILHOTO MHOTOYTOJIbHUKA;
= 8 | kpyra c60licmea NPaBUIIBHOTO MHOTOYTOJIbHHKA.




Konrponbnas padora
Ne2

/loxazvieamsb CBOWCTBA NPABUIIBHBIX MHOTOYT'OJIBHUKOB.
3anucvieamo 1 pa3bICHITH (POPMYJIBI JJIUHBI
OKPY>KHOCTH, IJIOIIaJN KpyTa.

3anucwvieams 1 0Ka3bIBaTh HOPMYIIBI AJIUHBL TYTH,
TUIOMIA/IA CEKTOPa, GOPMYIIBI IS

HaxO0XJACHUS paliyCOB BIMCAHHOW U ONMMCAaHHOM
OKPY>KHOCTEH MPaBMILHOTO MHOTOYTOJIbHUKA.
Cmpoumsb ¢ TOMOIIBIO HUPKYJISI U JIMHEHKHU
MPaBUJIbHBIE TPEYTOJIbHUK, YETHIPEXYTOJIbHUK.

IIpumensamo n3ydeHHbIE ONPEICICHHS, TEOPEMBI
1 (HOPMYJIBI K PEIICHUIO 3a71a4

Tnaea 4

Benu4UH. MmocTpupoBaTh MOHSATHE BEKTOPA.
Dopmynuposams:

Paccrosinue mexmy Onucvieams TPIMOYTOJBHYIO CUCTEMY KOOpJIMHAT. 4,5,7,8
E JIByMsI TOUKaMHU C Dopmynuposamy: ONpeelieHNue ypaBHEHUs (PUTYPBHI,
S 3aJJaHHBIMU HE00X0IUMOE U JOCTATOYHOE YCIOBHS MapajlieIbHOCTH
g KOOpJMHATaMHU. JIBYX MPSMBIX.
2 Koopaunatst 3anucvieamsb 1 10Ka3bIBATh (HOPMYIIBI PACCTOSIHUS
g CepeIMHbI OTpE3Ka MEXJy IByMsl TOUKaMHU, KOOPAMHAT CEPEIUHBI OTPE3KA.
- YpaBHeHue puUrypsi. Bvisooums ypaBHEHHE OKPYKHOCTH, 00IlIee ypaBHEHUE
S E 11 | YpaBHenue IIPSIMOM, YPaBHEHHE NIPSIMOM C YIJIOBBIM
§ = OKpPYXKHOCTH KO3 (HULIUEHTOM.
=
~ = YpaBHEHHE IPAMOii Hoxkazvieams HEOOXOIUMOE U JOCTATOYHOE YCIOBHS
S MapajuIeIbHOCTU JABYX MPSIMBbIX.
E VITI0BOI Ilpumenams  W3y4YEHHBIE  ONPENEIIECHUS, TEOPEMBbI
g Kod(dumment 1 GOpPMYIIbI K PEHICHHIO 33/1a4
§ pSAMOi
= KonTponbnas pabota
Ne3
& [TonsTue BexTOpa Onucvbleams IOHATUS. BEKTOPHBIX U CKaJISIPHBIX 4,5,7,8
[
2
D
[a'a)




Koopaunats! BekTopa

onpedeﬂeHuﬂ: MOAYJId BEKTOpA, KOJUIMHCAPHBIX

12 BEKTOPOB, PaBHBIX BEKTOPOB, KOOPJIMHAT BEKTOPA,
Cnoxenue u CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB,
BBIYMTAHNE BEKTOPOB MPOTUBOIOJI0KHBIX BEKTOPOB, YMHOKEHHUS BEKTOpPA HA
VMHOKEHHE BEKTOPA YHUCJIO, CKAJIIPHOTO POU3BEACHUS BEKTOPOB;
Ha YHCITIO ceolicmea: paBHBIX BEKTOPOB, KOOPJAMHAT PaBHBIX
CkanspHoe BEKTOPOB, CIIOKEHUSI BEKTOPOB, KOOPJIMHAT BEKTOpa
IIpOU3BEICHUE CYMMBI U BEKTOPA pa3sHOCTHU ABYX
BEKTOPOB BEKTOPOB, KOJNIMHEAPHBIX BEKTOPOB, YMHOKEHHUS
2 KoHTposbHas paGoTa BEKTOpa Ha YHCJIO, CKAJIIPHOTO TIPOU3BEACHUS ABYX
Ne 4 BEKTOPOB, NIEPIECHAUKYJISIPHBIX BEKTOPOB.
Jloxazvieamsb TEOPEMBI: 0 HAXOXKICHUH KOOPIUHAT
BEKTOpa, 0 KOOPAUHATAX CYMMBI ,pa3HOCTH BEKTOPOB,
00 yCJIOBHH KOJIZTHHEAPHOCTH JIBYX BEKTOPOB,
0 HaXOXKJIEHUH CKAJISIPHOTO MPOU3BEICHUS IBYX
BEKTOPOB, 00 YCIIOBHH MEPIICHINKYISIPHOCTH.
Haxooums xocuHyC yTiia MEXIy IBYMS BEKTOPaAMHU.
Ilpumensimo  W3yYEHHBIE  OMPEICICHHS, TEOPEMBI
1 HOPMYIIBI K PEIICHHIO 33134
JIBrKeHHe OOBACHATH, YTO TaKoe OTOOpakeHHWE IUIOCKocTH Ha | 4,5,7,8
(mepemerienue) ceOs M B KaKOM Cllyyae OHO HAa3bIBACTCS JIBIDKEHUEM
(burypsr. IJIOCKOCTH; OOBSICHATh, YTO TAKOE OCEBas CUMMETPHS,
ez [TapamiensHbIi LEHTpaJIbHAsl CHUMMETpHUs, MApaJUICIbHBIA IIEPEHOC U
. < z MIePEHOC MMOBOPOT; OOOCHOBBIBaTh, YTO OTH OTOOpaKCHHS
lg = g 13 | OceBas u IUIOCKOCTH Ha CCOS SIBISIOTCS IBUKCHHUSIMU; OOBICHSTD,
2 E_' Eé‘ [IEHTpaIbHAs KAKOBA CBASh MEKIY ABHKEHMAMH H HATOKECHMAMU;
5 2 ¢ cumMmetpuu. [loBopoT WJUTIOCTPUPOBATh OCHOBHBIE BHU/BI JBUXKEHUH, B TOM
S g Tomorterus. ITogo0ue YHUCJIE C TOMOIIbIO KOMITBIOTEPHBIX IIPOTPAMM.
— =

¢uryp

Konrponbnas padora
Ne'5

HOBTOpeHI/Ie. Pemenue 3agaq

Kontponbnas pabora Ne 6

O0600maTh U CUCTEMAaTU3UPOBATh YUEOHBII MaTepual,
KOHTPOJIb 3HAHUW U YMEHUHN




COI''TACOBAHO

[IpoToko:n 3acenanust MO yuuteneit
EcrecTBeHHO-MaTeMaTHYECKUX HAYK
MAOY COI Ne 83
ot 28.08.2022 roma Ne 1

/Mocwuna JI.B./

COI''TACOBAHO

3amectuTens aupexTopa no Y MP
[Tasrne H.B.

29.08.2022 rona
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