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1. Ilnanupyemblie pe3yJbTaTbl ocBOeHUsI yueOHoro npeamera «'EOMETPUSD)
W3yuenne reomMeTpuH IO MaHHOM MHporpaMMe CrnocoOCTBYeT (OPMHPOBAHUIO Yy YyYalUXCs

JJUYHOCTHBIX, MCTANPCIAMCTHBIX, IMPCIMCTHBIX PC3YJIIFTATOB OGy‘-ICHI/IH, COOTBCTCTBYIOIIHX Tp€60BaHI/ISIM

CDeI[epaJ'IBHOFO rocyaapCTBE€HHOI'O 06pa3OBaTeanoro CTaHaapTa OCHOBHOI'O 06mero 06pa3OBaHI/I$I.
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Jluunocmuble pes3yibmamal.

BOCIIUTAHUE POCCHICKOW TIpaXXTaHCKOM MISGHTUYHOCTH: TAaTPUOTHU3MA, YBWKCHHSA K
OTeuecTBY, OCO3HAHUS BKJIaJa OTEUYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HAYKH;
OTBETCTBEHHOE OTHOILIEHHE K YYCHHMIO, TOTOBHOCTH M CHOCOOHOCTH OOYyYaromMxcs K
CaMOpa3BUTHIO M CAMOOOPA30BaHUIO HA OCHOBE MOTHBALIMH K O0OYYECHHUIO ¥ IO3HAHHMIO;
OCO3HaHHBII BBHIOOP ¥ MOCTPOCHHUE NaTbHEUIICH MHANBUAYAIbHON TPaeKTOPHU 00pa30BaHUS
Ha 0a3e OPHUEHTUPOBKU B MHpe IMpodeccuid U nmpodecCHOHANBHBIX MPEINOYTeHUH ¢ yuéToM
YCTOMYUBBIX MTO3HABATEILHBIX HHTEPECOB, a TAKXKE HA OCHOBE (DOPMUPOBAHUS YBAKUTEIBHOTO
OTHOUICHUS K TPY/Y, Pa3BUTHE ONBITA YYaCTHS B COL[HATIBHO 3HAUNMOM TPY/IE;

yMEHHE KOHTPOJIUPOBATH MPOLECC M PE3YJIbTAT YIEOHOIH U MaTeMaTHUECKOM JICSITEIbHOCTH;
KPUTUYHOCTh  MBIIUICHUS, WHUIMATABA, HAXOAYUBOCThb, AaKTHUBHOCTh TPH PEIICHUH
MaTeMaTHYECKUX 3aj1ad.

Memanpeomemuovie pe3yibmamol.

YMEHHUE CaMOCTOSTENIHO ONPEENATh LIeJId CBOEr0 00yueHHsl, CTaBUTh U (POPMYIMPOBATH IS
ceOsi HOBbIE 3a7auu B yu€Oe, pa3BUBaTb MOTHUBBI W MHTEPECHl CBOEH I103HABATEJIbHOMN
JIeATEIbHOCTH;

YMEHUE COOTHOCUTB CBOU JEHCTBHUS C IJIAHUPYEMBIMU PE3YJIbTATAMH, OCYLIECTBIIATh
KOHTPOJIb CBOEH JESATEIBLHOCTH B MIPOLIecCe TOCTUKEHUS Pe3yibTaTa, ONpeaAesTh CHOCOOBI
NEeNCTBUI B paMKax MPEeUI0KEHHBIX YCIOBUI U TpeOOBaHU, KOPPEKTUPOBATh CBOU JIEUCTBUS
B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalUeH;

yYMEHUE ONpeAeNsaTh MOHATHS, CO3/1aBaTh 0000IIEHNs, YCTaHABIMBATh AHAJIOTUH,
KJIacCU(UIUPOBaTh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUIs Kilaccu(UKaluy;
YMEHHUE yCTaHaBIMBATh IPUIMHHO-CIICCTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKOE PACCYXKICHHUE,
YMO3aK/II04eHre (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BbIBOIBI;

YMEHHUE MIUTIOCTPUPOBATH U3yYEHHbIE TOHATHUS U CBOMCTBA (DUTYp, ONPOBEPraTh HEBEPHBIE
YTBEPKICHHUS;

KOMIIETEHTHOCT, B 00JacTH  HCIIOJIb30BaHUS  HMH(DOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;

NepBOHAYAJIbHBIE MTPEJICTABICHHS 00 UAeSX U O METOJIaX MaTeMAaTUKU Kak 00 YHUBEPCAIbHOM
A3bIKE HAYKU U TEXHUKE, O CPEACTBE MOJAEIUPOBAHUS SBJIICHUN U IIPOLIECCOB;

YMEHHME BHJIETh MaT€MaTHYECKYyI0 3a7adyy B KOHTEKCTE MpOOJIEMHON CHUTyallud B JIPYTUX

JTUCIUTIIINHAX, B OKPYKAIOIIEH KU3HU;



9) ymeHHe HAXOJWTh B Pa3JIMYHBIX HMCTOYHHMKAX HH(POPMALUIO, HEOOXOAUMYIO ISl PEIICHHUS
MaTeMaTHYECKUX MpoOIeM, U MPeICTaBIsATh €€ B MOHATHON (hopMe, IPUHUMATH pEIICHHE B
YCIIOBUAX HEMOJHON WJIM U30BITOYHOM, TOUHON M BEPOATHOCTHOW MH(OPMALINY;

10) yMeHHe MOHMMATh M HCIIOJIB30BAaTh MATEMaTHYECKUE CPEACTBA HATAIHOCTH (TpaduKH,
TaOJIMIIBI, CXEMBI U Jp.) U1 WIUTFOCTPALUK, HHTEPIIPETALH, apryMEHTALUH.

11) yMeHuUEe BBIIBUTATh THIIOTE3bI IPU PEIICHUH 3aJ1a4d IOHUMATh HEOOXOAUMOCTh UX IPOBEPKH;

12) noHMMaHKWEe CYIIHOCTH QITOPUTMHUYECKUX NPEANUCAHUI W YMECHUE [CHCTBOBaTh B
COOTBETCTBUU C IPEIJIOKEHHBIM aJITOPUTMOM.

HpedMemele pesyibmanivl.

1) oco3HaHue 3HaYEHMSI TEOMETPUHU JUIsl IOBCEHEBHON KU3HU YEJIOBEKA;

2) mpejAcTaBIEHUE O TEOMETPUU KakK cdepe MaTeMaTUYecKOM [esTeNbHOCTH, 00 3Tamax eé
pa3BUTHSL, 0 €€ 3HAUMMOCTH JUIsl pa3BUTHSI LIUBUIN3ALINY;

3) pazBuTue yMeHHil paboTaTh ¢ y4eOHBIM MAaTEMATHYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKATh
HEOO0X0/MMYyI0 HMH(OpMAIUIO), TOYHO ¥ TPAMOTHO BBIPAKATh CBOM MBICIHM C TPUMEHEHHEM
MaTeMaTHYeCKOW TEPMUHOJIOTHH U CHMBOJIMKH, TIPOBOJMTD KIacCU(UKAIIUH, JTOTHYECKHEe 000CHOBAHMS,

4) BnageHue 6a30BbIM MOHATUHHBIM alapaToM [0 OCHOBHBIM pa3jieliaM COACp KaHu;

5) cucrtemaruyeckue 3HaHUs O QUIypax U UX CBOICTBax;

6) IpaKTUYECKH 3HAUYMMbIE T€OMETPUYECKHE YMEHHUS U HaBbIKHM, YMEHHE MPHUMEHSTh HX K
PEILIEHNI0 FTEOMETPUUECKUX U HETEOMETPUUECKHUX 3a/]1a4, & UMEHHO:

e u300pakaTh (PUIYpHI HA IUIOCKOCTH;

® HCIIOJIB30BATh FEOMETPUUECKUN S3BIK JUISl OIIMCAHUS IPEAMETOB OKPY>KAIOILEro MUPA;

®  U3MEpATh AJTUHBI OTPE3KOB, BEIMYHUHBI YIIIOB, BBIYUCIATH IJI0MIAIN (Uryp;

® pacrno3HaBaTh U N300pa)kaTb paBHbIE, CHMMETPUYHBIE U MIOJJOOHBIE (DUTYPHI;

®  BBINOJIHATH IOCTPOEHUS TEOMETPUUYECKUX (PUTYp C MOMOIIbIO LIUPKYIIS U JTUHEUKH;

® YUTaTh U UCHOJIB30BaTh NH(POPMALUIO, TIPECTABIECHHYIO Ha YEePTEkKaX, CXEMaX;

® IIPOBOJUTH MPAKTUYECKUE PACUETHI.

I'eomeTpuuyeckue purypsl
Ilo oxonyanuy uzyuenus Kypca Y4auwuticsi Hay4umcsi:

* [10JIb30BATHhCSl A3BIKOM TE€OMETPUU JJIs OIHCAHUS TNPEAMETOB OKPY)KAIOIIEr0 MHUPAa U HX
B3alMHOI'0 PACIIONIOXKEHHUS;

* pacrio3HaBaTh M M300pakaTh Ha YEpTEKaxX U PUCYHKAX TeoMeTpuueckue (Urypsl U Hx
KOH(UTypauuu;

* KJ1accu(UIUpPOBaTh reOMeTpHUEcKUe (PUTYpPHI;

* HAXOJIUTh 3HAYEHUS JUIMH JIMHEHHBIX AJIEMEHTOB (UTYp M UX OTHOILEHUS, TPaIyCHYIO MeEpY
yrioB ot 0° 1o 180°, mpumeHss onpeaeaeHus, CBOUCTBA U PU3HAKU (DUTYP U UX DJIEMEHTOB, OTHOIIEHUS
¢buryp (paBeHCTBO, M0100ME, CHMMETPHH, TOBOPOT, NapalJIeNIbHBINA epeHoc);

* OIIEPUpPOBAaTh C HAYAIbHBIMU IOHATUSAMM TPUTOHOMETPUU U BBINOJHATH 3JIEMEHTApHBIE
ornepauuy HaJ QyHKIUSIMH yTJIOB;

* 1OKa3bIBaTh TEOPEMBI;



* pemaTh 3aJaud Ha J0Ka3aTelbCTBO, ONMMPAsCh Ha M3y4EHHbIE CBOMCTBA (PUI'Yp M OTHOLIEHUH
MEXJy HUIMH U IIPUMEHSI U3yUYEHHbIE METO/IbI JOKA3aTEIbCTB;

* pemaTth HECJIOXHBIE 3a/la4d Ha IOCTPOEHHUE, NMPUMEHSS OCHOBHBIE AJITOPUTMBI IIOCTPOEHUS C
IIOMOUIBIO UPKYJIS U JIMHEHKH;

* pemaTh NpocTeNIINe IIAHUMETPUUECKHE 3a/1a4U B IPOCTPAHCTBE.

Yuawuiicsa nonyuum 6o3mooicnocmy:

* OBJIAJIETh METOAAMHU PpELICHUs 33Jay Ha BBIYUCIEHHS M J0Ka3aTelIbCTBA: METOJOM OT
IIPOTUBHOTO, METOJIOM IOA0OMs, METOJOM Iepedopa BapHaHTOB U METOAOM TI'€OMETPUUYECKHX MECT

TOYEK;

* MPUOOPECTH ONBIT MPUMEHEHHUs aIreOpandeckoro ¥ TPUTOHOMETPUYECKOIO ammapara U Hjaeu
JBUKCHHUSI TIPU PEIICHUH T€OMETPUUYECKUX 3a71ad;

* OBJIQJICTh TPAJAMIIMOHHOW CXEMOW peHICHHs 3a7ad Ha IMOCTPOSHUE C TMOMOMIbI0 LHUPKYIS U
JTUHEHKU: aHAJIN3, TOCTPOCHHE, JOKA3aTeILCTBO U UCCIICIOBAHNCE,

* HAYYUTHCS PeIIaTh 33Ja4d HA MOCTPOSHUE METOJIOM I€OMETPHUECKOTO MECTa TOYCK U METOJIOM
o00us;

* IPHOOPECTH  OMNBIT HCCIICAOBAHHUS CBOMCTB  IITAHUMETPUYECKUX (GHUTYp C  TOMOIIBIO
KOMITBIOTEPHBIX IMPOTrPamMm;

* MPUOOPECTH OIBIT BHIMOJHEHUS ITPOSKTOB.

H3mepeHue reoMeTPpUYECKUX BeJTUYHH
Tlo oxonuanuu uzyyenus Kypca y4auuicst Hay4umcs:

* UCIIOJIb30BaTh CBOMCTBA W3MEPEHMs JUIMH, IUIOAACH M YIVIOB IIPU pELICHUM 331ad Ha
HaXO0XJACHUE JJINHBI OTPe3Ka, JUIMHBI OKPY>KHOCTH, JUIMHBI IyTH OKPY>KHOCTH, TPalyCHON MEPBI YIJIa;

* BBIYUCIIATh IUIOUIAJM TPEYTOJIBHUKOB, IPSAMOYTOJIBHUKOB, I1apaJlIeIOTpaMMOB, Tpamelnui,
KpPYTOB M CEKTOPOB;

* BBIYHCIIATH JUINHY OKPY’KHOCTH, JUINHY JYTH OKPY>KHOCTH;

* BBIUMCIIATh JUIMHBI JTUHEWHBIX 3JEMEHTOB (GUIyp M HUX YIVIBI, MCIOJB3Ys (OPMYJbl JJITUHBI
OKPY>KHOCTH U JUITMHBI 1yTU OKPYKHOCTH, (GOPMYJIbI IJI0MAaAen huryp;

* pemiath 33Ja4M Ha JOKA3aTeJbCTBO C HUCIIOJIB30BAaHMEM (OPMYI JUIMHBI OKPYKHOCTU U JUTHMHBI
IYTH OKPY’KHOCTH, (hopMyIl Iuiouaaen puryp;

* pelmiaTh NPAaKTUYECKHE 3aJaud, CBA3AHHBIE C HAXO0XACHHUEM TIE€OMETPUYECKUX BEIMYHH
(Mcnomnp3yst MpH HEOOXOAUMOCTH CIIPAaBOYHHUKH U TEXHUUECKUE CPEJICTBA).

Yuawuiicsa nonyuum 603moo1cHoCmy HAy4umbcs:

* BBIUMCIIATh IUIOIIAAM (UTyp, COCTaBIEHHBIX M3 JABYX WIM Oojiee MpsIMOYTOJbHUKOB,

napayuieIorpaMMOB, TPEYTOIBHUKOB, KPyra U CEKTOpa;
® BBIYUCIISITH IJIomaan MHOI‘OYTOJ'IBHI/IKOB, I/ICHOJ'H)SYH OTHOIIICHUA paBHOBeHI/IKOCTI/I nu
PaBHOCOCTABJIICHHOCTH;
* IPUMEHSATH anreOpanyecKuil ¥ TPUTOHOMETPUYECKUH armapar U UJIed JIBUKEHUS MPHU PEeIeHUun
3aJ1a4 Ha BBIYMCIICHHE TIIOMAIeH MHOTOYTOJILHUKOB.
Koopaunarsi
1o oxonuanuu U3YVUCHUA KypcCca anmuﬁc;z Hayuumcs.

* BBIUUCIIATH JUIMHY OTPE3Ka 10 KOOPAUHATAM €r0 KOHIIOB; BBIUUCIIATH KOOPIAUHATHI CEPEIUHBI
OTpE3Ka,
* HCIOJIb30BaTh KOOPJAUHATHBIN METOJ JJIsl U3YYEHHUsI CBOMCTB MPSIMBIX U OKPYKHOCTEH.
Yuenuk nonyuum 603M04CHOCHIYb:
* OBJIaJIETh KOOPAMHATHBIM METOIOM PEILIECHM 3a1a4 Ha BBIYMUCICHUS U JOKA3aTEIbCTBO
* IPUOOPECTH OMBIT UCIOJIB30BAHUS KOMIBIOTEPHBIX MPOrpamMM JJIs aHajIu3a YacTHBIX CIy4aeB

B3alMHOI'0 PACIIONIOKEHHS OKPYKHOCTEN U MPSAMBIX;
* IPHOOPECTH OTBIT BBHIMOJIHEHUS NMPOEKTOB Ha TeMy «lIpuMeHeHne KOOpIUHATHOTO METoJa MpH
pELICHUH 33a]a4 Ha BHIYMCIICHUS U JOKA3aTeIbCTBAY.



BekTopsl
1lo oxonuanuu usyuenus Kypca y4auwuiica Hay4yumcs:

¢ oncpupoBartb C BCKTOpaMH: HAXOAUTb CYMMY W Pa3HOCTb JIBYX BCKTOPOB, 3aJaHHBIX
reoOMCTPpHUICCKU, HAXOAUTb BEKTOD, paBHbIﬁ IMPOU3BCACHUIO 3aIaHHOT'O BEKTOpPA HA YHCJIO,

¢ HaXO0OUThb JIs1 BCKTOPOB, 3aJaHHBIX KOOPAWHATAMH: MUJIMHY BCKTOpA, KOOPAHWHATBI CYMMbBI U
Pa3sHOCTH OBYX H boiee BCKTOPOB, KOOpAWHATHI ITPOM3BCIACHUA BEKTOpa Ha 4YHUCIIO, INPHUMCHIA IIPpU
H606XOI[I/IMOCTI/I COquaTeHBHBIﬁ, HepeMeCTHTeHBHBIﬁ n paCHpe,I[eJII/ITeJIBHBIfI 3aKOHBI;

¢ BEIYUCIITE CKAJAPHOE IIPOU3BCACHUC BCEKTOPOB, HAXOIUTh Yrojld MEXAY BCKTOpPaMHU,
YCTaHaBJIMBATh NCPICHAUKYIIAPHOCTD IIPAMBIX.

anwuﬁc;l NOJNYHYUm 803MOINCHOCHIb.

® OBJIaJACTh BCKTOPHBIM MCTOJIOM JJIA PCIICHUS 3a/1a4 Ha BbIYMCIICHUA M I0KA3aTCIbCTBA,

* IpUOOPECTH OMBIT BHIOJIHEHUS ITPOEKTOB.



2. Coaep:kanue yuyeoHoro npeamera «I'eomeTpusi»

IMpocreiimme reomerpuyeckue Gurypbl

Touka, mnpsamas. Otpe3ok, jayd. Yroia. Buael yrioB. CMexHble W BEPTHUKAJIbHBIC YIJIBI.
buccekrpuca yria.

[lepecekaromuecs u mnapamienbHble npsMele. Ilepnenpuxkynspubie npsmele. Ilpusnaku
NapajuieaIbHOCTH NpsiMbIX. CBOMCTBA MapauIeNbHbIX NPAMbIX. [IepreHIuKysp 1 HaKJIOHHAs K IPSAMOil.

MHOroyroJibHUKHU

Tpeyronbauku. Buasl TpeyroapbHUKOB. MenuaHna, OWCCEKTpHCa, BBICOTA, CPEOHSS JUHUS
TpeyronpHuka. llpu3Haku paBeHcTBa TpeyrodbHUKOB. CBOHCTBA M TNPU3HAKK PABHOOEIPEHHOTO
TpeyronbHuKa. CepeauHHbI nepneHauKyisip orpe3ka. Cymma yrioB TpeyrosibHUKA. BHelmHue yrisl
TpeyronbHuKa. HepaBeHCTBO TpeyroibHHKa. COOTHOLIEHHUS MEXKIY CTOPOHAMU M yIilaMHu TPEyroJjbHHUKA.
Teopema [Tudaropa.

[TonoGuble TpeyrombHuKU. [Ipu3Haku momoOusi TpeyronbHUKOB. TOUKHM TepecedeHHs] MeauaH,
OHMCCEKTPUC, BBHICOT TPEYroJIbHUKA, CEPEAMHHBIX MEPIECHIUKYISIPOB CTOPOH TpeyroibHuKa. CBOMCTBO
OucceKkTpuchl TpeyroipHuKa. Teopema @aneca. MeTpuyeckue COOTHOILIEHUS B MPSMOYTOJIHLHOM
TpeyrojabHuke. CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC OCTPOr0 yIjia MpsIMOYTOJIbHOI'O TPEYroJbHUKA U
yrioB oT 0 go 180. dopmyibl, CBA3BIBAIONINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJIHOTO M TOTO K€
yria. Pemenue tpeyroasHukoB. Teopema CHHYCOB U TeOpeMa KOCUHYCOB.

Yerbipéxyronpuuku.  [lapamnenorpamm.  CBoOWCTBa M NPU3HAKM  [apajuieorpaMmma.
[TpsimoyronbpHUK, poMO, KBaJpaT, UX CBOWCTBA W mpu3Haku. Tpanenus. CpenHss JUHHS Tpaneluu U eé
CBOMCTBA.

MHoroyrojabHUKU. Bpinmykiible MHOroyrosibHUKM. CyMMa YIJIOB BBIIYKJIOIO MHOTOYTIOJbHUKA.
[IpaBUnBHBIE MHOTOYTOJIBHUKHU.

Oxpy:xHOCTBb M KpPYT. ['eoMeTpHYecKkue nocrpoeHns

OKpyXKHOCTb W KpYI. DJEMEHTbl OKpPYKHOCTU U Kpyra. LleHTpajbHble M BIHCAaHHBIE YIJIBL.
KacarenpHas Kk OKpPY)KHOCTM M €€ CBOWCTBA. B3anMMHOE pacnoyioKEHUE NPsIMOM M OKPYKHOCTH.
OrnucaHHas ¥ BIMCAHHAs OKPYKHOCTU TPEYroJIbHUKA. BrincaHHbIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH, UX
CBOMCTBa U NMPU3HAKU. BricaHHbIE U ONMCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuyeckoe mecto Touek (I'MT). CepenuHHBIA TEPHEHAUKYISIP OTpe3ka W OHWCCEKTpHca
yria kak ['MT.

I'eomeTpryeckue MOCTPOEHUS LMPKYJIEM U JUHEHKOoH. OCHOBHBIE 3aJaud Ha IIOCTPOECHHE:
IIOCTPOEHUE yIJia, PAaBHOIO JaHHOMY, IIOCTPOECHHUE CEPEIUHHOrO IEPHEHIMKYISIpa JAHHOIO OTPE3Ka,
ITIOCTPOEHHUE TPSIMOM, NPOXONAIIEH 4Yepe3 MaHHYK TOYKY W NEPHEHAMKYJIIPHON JTaHHOM MNpPSMOH,
MIOCTPOCHHE OMCCEKTPUCHI TaHHOTrO yria. [locTpoeHue TpeyroibHUKa M0 33JaHHBIM 3JIeMeHTaM. Mertoa

I'MT B 3amauax Ha IOCTPOCHHUE.



HN3mepenue reoMeTpu4ecKUX BeJINYMH

Jnmuna orpeska. Paccrosgnue mexay nByMs Todkamu. PaccTosgHMEe OT TOYKM [0 IHPSIMOM.
Paccrosinue Mexny nmapamiebHbIMUA MPSMBIMHU.

[lepumeTp MHOTOYTrOJIbHHKA.

Jnuna okpyxHOCTH. [[n1MHa 1yr¥ OKpYKHOCTH.

I'panycnas mepa yriia. BennunHa BIMCAHHOTO YIIA.

[TonsiTHsI TIOMAAM MHOTOYTONbHUKA. PaBHOBenmukue urypsl. HaxoxaeHue miomaan KBajapara,
MPSIMOYTOJIBHUKA, TapaJlIeIorpaMmma, TPEeyrojibHUKa, TPAIICLHUH.

[Tonstue muomaau kpyra. [lnomans cekropa. OTHOIIEHKE TUIOMIA/IeH TOJOOHBIX GUTYD.

JexapToBble KOOPANHATHI HA MJIOCKOCTH

dopmysia paccTOSTHUS MEXKIYy ABYMsS Toukamu. KoopauHarel cepenviHbl OTpe3Ka. YpaBHEHUE

¢burypsl. YpaBHEHUS OKPY>KHOCTHU U MPAMOI. YTII0BOM K03 PULIMEHT IPSIMOIA.
BekTopsl

[TonsitTue Bektopa. Mopaynb (minHa) BekTopa. PaBHble BekTOphl. KoiMHeEapHblE BEKTOPBI.
Koopaunats! Bektopa. Clio)KeHHE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha uncio. CkaispHoe
Mpou3BeIeHnEe BEKTOpoB. KocHHYyC yria Mex1y IByMsl BEKTOpamH.

I'eomeTpruyeckue npeodpazoBaHus

[Tonstue o mnpeoOpazoBanuu ¢urypel. JlBmwxenne ¢urypel. Buabl nBuxkeHus (urypsr:
MapajuieJbHbIN TEPEHOC, OCeBas CHMMETpHA, IEHTpaJbHAash CHUMMETpPHs, MOBOPOT. PaBHbIE (UTYpHIL
I'omorerus. [Togobue duryp.

DJIeMeHTBbI JIOTUKH

Onpenenenne. AxcuoMbl U Teopembl. JlokazarenbcTBo. Jloka3aTenbcTBO OT MPOTHUBHOTO.
Teopema, oOpaTtHas nanHoi. HeoOxoauMoe 1 10CTaTOYHOE yCIIOBUS. YTIOTPEOJICHHE JTOTHYECKUX CBSI30K
ecnu..., mo ..., mo2oa u moabKko mozoq.

I'eomeTpusi B HCTOPHYECKOM PAa3BUTHHU

N3 wucropun reomerpuun, «Hauvama» Exkimpa. MHceropusa naroro mnocrynara Eskimpa.
Tpuronomerpusi — Hayka 00 U3BMEPEHHH TPEYroJbHUKOB. [locTpoeHME NMpaBUILHBIX MHOTOYTOJIbHUKOB.
Kak 3apoaunace uaes KoopauHar.

H.N. Jlo6auesckuii. JI. Diinep. ®anec. [Tudarop.



3. TemaTtuueckoe INIAHUPOBAHME C YKAa3aHUEM KOJIUIECTBA YaC0B, OTBOAUMbBIX HA OCBOCHME Ka)I(IIOﬁ TEMBbI

I'eomerpus (7-9 kiaacce)

Koa-
Conep:xanue y4e6HOro XapaKkTepuCTHKA OCHOBHBIX BH/IOB eATEILHOCTH YUeHUKA
BO
Ne § MarTepuasa
ypoka 4acoB
7 knacc
I'nasa 1 IIpusooums IpUMEPHI TEOMETPUICCKHUX (QUTYD.
IIpocreiimme 16 | Onucviéams TOUKY, MPSIMYIO, OTPE3OK, JIyd, YTOII.
reomMeTrpuveckne GpUrypsl Dopmyruposams.:
M HX CBOICTBA onpeoenenus.; PaBHBIX OTPE3KOB, CEPEIMHBI OTPE3KA, PACCTOSIHHS MEKTY JABYMS TOUKAMH,
OMOJTHUTEBHBIX JTydel, pa3BEPHYTOrO yIiia, PaBHBIX YIIIOB, OUCCEKTPUCHI yria
1-2 1 Touku u npsiMbie 2 A yHceH, passepHyToro yria, p Y08, CCKTPHCHL YT,
CMEKHBIX U BEPTUKAIBHBIX YTIIOB, IEPECEKAIONIMXCS MPSMBIX, TIEPIEH UK ISIPHBIX
3-5 2 Otpesox u ero muHa 3 OPSIMBIX, EPIIECHIUKYIISAPa, HAKIIOHHOM, PACCTOSIHUS OT TOYKH JI0 MIPSIMO¥;
6 Cmapmosas Konmponvnas paéoma 1 ceolicmea: PacTioIOKeHUsI TOUCK Ha TPSIMOil, K3MEPEHHST OTPE3KOB H YIJIOB, CMEXHBIX H
BEPTUKAJIBHBIX YIJIOB, HEPIEHIMKYIIPHBIX MPSIMBIX; OCHOBHOE CBOMCTBO MPSMOM.
7-9 3 Jlyu. Yron. I3mepenue yrios 3
Knaccugpuyuposamo yrisi.
10-12 4 CMeXHbBIE ¥ BEPTUKAILHBIE YIIIbI 3 | Jokaszvlieams: TEOPEMBI O IEPECEKAIOIIUXCS MIPAMBIX, O CBOMCTBAX CMEKHBIX U
13 5 Tlepres Ky ApEEe IpAMERS { | BEPTHKAIBHBIX YIJIOB, O €IMHCTBEHHOCTH NPSMOH, IEPIEHAUKYIIAPHON JaHHOH (ciy4ai,
KOT'/Ia TOYKA JICKUT HA JTAHHOU MPSIMOif).
14 6 | Axcromsr 1| Haxooums nnuny otpeska, rpagychyto Mepy yIvia, HCIONB3yS CBOHCTBA HX H3MePEHHUL.
15 T[TOBTOpEHNUE M CHCTEMATH3ALIS 1 | HM306pasicame ¢ TOMOIIBIO Y€PTEKHBIX HHCTPYMEHTOB T€OMETPHUYECKHE (DUTYDBI:
y4eOGHOro MaTepHana OTPE30K, JIyd, YTOJI, CMEXKHBIC i BEPTUKAIBHBIC YIJIbI, IEPIICHIUKYIISPHBIC TIPSIMBIE,
OTPE3KH M JIy4H.
16 KontpoabHnasi padora Ne 1 1
. Tosicnsmp, 9T0 TaKOE aKCHOMA, OTIPEICIICHHE.
«IIpocreimue reoMeTrpu4eckne
N Pewamp 3a1a4¥ Ha BLIYUCIIEHUE M JIOKA3ATENIBCTBO, TIPOBOJIA HEOOXOJUMBIE
UIypbD
P JI0Ka3aTeNbHbIC PACCYKIACHUSI




I'nasa 2 19 Onucvleams CMBICT TIOHATHS «paBHbIC PUTYpBD». [IpUBOAUTE IPUMEPHI PaBHBIX QUTY.
TpeyrojbHUKH H306pascams 1 HAXOAUTH HA PUCYHKAaX paBHOCTOPOHHHUE, paBHOOEIPEHHBIE,
MPSIMOYTOJIBHBIE, OCTPOYTOJIbHEIE, TYIIOYTOJIbHBIE TPEYTOIbHUKH U UX DJICMEHTHI.
17-18 7 PaBuble TpeyronsHuku. Bricora, 2 PAMOYT » OCTPOYT - TYHOYT peyr
Knaccugpuyuposams TpeyroibHUKH 110 CTOPOHAM H YTJIAM.
MenraHa, OMCCEeKTpUca TPEYTroIbHUKA
Dopmynuposamy:
19-23 8 TlepBblii 1 BTOPOH MPHU3HAKH 5 onpeoenenus. 0CTPOYTOJILHOIO, TYIIOYTOJABHOTO, IPAMOYTOJILHOIO, PABHOOEAPEHHOTO,
PaBCHCTBA TPCYTOJLHUKOB PaBHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHUCHI, BHICOTHI, MEIUAHEI
24-27 9 PaBHOGE APEHHBIN TPEYTOIBHUK H €0 4 TPEYroJbHUKA; PABHBIX TPEYTOJbHUKOB; CEPEIUHHOTO MEPIICHINKYJISPa OTPE3Ka;
CBOICTBA MepUMETPa TPEYTOJIbHUKA;
ceolicmea: paBHOOEIPEHHOTO TPEYTOJIbHUKA, CEPEIUHHOTO MEPIICHINKYIISIpa OTPE3Ka,
28-29 10 | IlpuzHaku paBHOOEIPECHHOTO 2 .
OCHOBHOT'O CBOMCTBA PaBEHCTBA TPEYTOJIbHUKOB;
TPEyroJbHUKA
NpU3HAKU: PAaBEHCTBA TPEYTOJIHLHUKOB, PABHOOEAPEHHOTO TPEYTOIBHUKA.
30 Ilpomesccymounasn KonmpoavHasn 1 Jloxasvieamsb TEOPEMBI: O €AMHCTBEHHOCTH MPSIMOU, IEPIICHANKYIISIPHON JaHHOM (Ciy4ai,
paboma KOTJIa TOYKA JIGKUT BHE JIAaHHOW TPSIMOIA); TP MPHU3HAKA PABEHCTBA TPEYTOJIbHUKOB;
31-32 11 | Tpernii npussak paBescTra 2 MPHU3HAKH PABHOOCPEHHOTO TPEYTOJIbHHUKA; TEOPEMBI O CBOMCTBAX CEPEAUHHOTO
TPEYTONBHHKOB MePIEeHINKYNIAPa, PABHOOESIPEHHOTO U PABHOCTOPOHHETO TPEYTOJIbHUKOB.
Paszvsicusims, 4T0 TaKOE TEOPEMA, OIMMUCHIBATH CTPYKTYPY TeopeMbl. OOBSICHSTh, KaKyIO
33 12 | Teopemsr 1 TEeopeMy Ha3bIBalOT 0OpaTHOW JaHHOM, B UEM 3aKIIFOYAETCSI METO/ TOKA3aTeIbCTBA OT
34 HOBTOpCHI/Ie U cUCTEMaTH3alus 1 IIPOTHUBHOIO. HpI/IBO)II/ITI) IIPUMEPBI UCIIOJIB30BAHUA 3TOI0 METOAA.
yqe6Hor() Marepuana PemraTe 3agaun Ha BEIYMCIICHUE U JOKA3aTEIHLCTBO
35 Konmponsnas paboma Ne 2 1
«Tpeyzonvnuxku»
I'nasa 3 Pacnosznasams Ha yepTexax napaysienbHble MpsSMbIE.
IMapannenbHbie npsimbie. CymMMa yrjioB 14 | 300paxathb ¢ MOMOIIIbIO JJUHEHKH U YTOJbHHUKA MapalIe)IbHbIC TIPSMBIC.
TPeyroJibHuKa Onucwviéams yriibl, 00pa30BaHHBIC MIPH MEPECEUCHUH ABYX MPSMBIX CEKYIIEH.
Dopmynuposams.
36 13 | IlapannenbHble NpsIMbIe 1 PAYIUP
onpeodenenus. TapaIIEIbHBIX TPSIMBIX, PACCTOSTHHS MEKIY TapaJljIeTbHBIMU TPSMBIMH,
37-38 14 | lpusHaKy MapaienbHOCTH MPAMBIX 2 BHEIITHETO yTJIa TPEYTOJbHUKA, TUIIOTEHY3bI M KATETa;
39-41 15 | CBoiicTBa NapaIeIbHBIX IPSIMbIX 3 ceoticmea: TapajuIeTbHBIX MPSIMBIX; YTIIOB, 00pa30BaHHBIX MPH MTEPECEICHUN
MapajuIeIbHBIX MPSMBIX CEKYIIEH; CYMMBI YJIOB TPEYTOJIbHHUKA; BHEIIHETO YIiia
42-44 16 CymMmMa yIiioB TpeyroibHHUKa 3




45-46 17 | IIpsIMOYTOJIBHBIN TPEYrOJIbHUK 2 TPEYroJIbHUKA; COOTHOIICHUI MEKy CTOPOHAMH U YTJIAMH TPEYTOJIbHHUKA;
o MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO MapalIeIbHBIX MPSIMBIX;
47-48 18 CBoiicTBa IPSIMOYTOJILHOTO 2 PAMOYT peyr ’ P P ’
NpU3HAKU: TIAPAJUIETBHOCTH MIPSIMBIX, PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHHUKOB.
TpEYTrOJIbHUKA P P 13 P PAMOYT peyr
Jokazvieams: TEOPEMBI O CBOMCTBAX MapaUICIbHBIX MPSMBIX, O CyMME yTJIOB
49 Konmponvnas paboma Ne 3 1 TPEYTroJIbHUKA, O BHEITHEM YTJIE TPEYroJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA, TEOPEMBI O
«Ilapannensnvie npamsie. Cymma CpPaBHEHUU CTOPOH M YIJIOB TPEYTOJIbHUKA, TEOPEMBI O CBOMCTBAX MPSIMOYTOJIBHOIO
yeno6 mpeycoibHuUKa) TPEYroJbHHUKA, PU3HAKH MMapaJlICIIbHBIX MIPSIMBIX, PABEHCTBA MPAMOYTOJbHBIX
TPEYrOJbHUKOB.
Pewamb 3a1aun Ha BRIYMCIICHUE U JJOKA3aTEIbCTBO
I'naea 4 Tlosachams, 4TO Takoe 3ajJja4ya Ha MOCTpPOeHUe; reomeTpudeckoe Mecto Touek (I'MT).
OKpY:KHOCTBH H KPYT. 16 | IIpuBoauts npumepsl IMT.
I'eoMeTpuyeckHe MOCTPOEHHSA H306pascams Ha PUCYHKaX OKPYKHOCTh H €€ 3JIEMEHTBI; KacaTeIbHYIO K OKPYKHOCTH;
OKPY>KHOCTB, BIIMCAHHYIO B TPEYTOJIBHUK, U OKPY)KHOCTb, OTIUCAHHYIO OKOJIO HETO.
50-51 19 | 'eomerpuueckoe MECTO TOUEK. 2 pyx ’ Yro B Ipeyr ’ Py o yro
OnwuceIBaTh B3aMMHOE PACIOJIOKEHHE OKPYKHOCTH H TIPSIMOA.
OKpy’KHOCTb U KpYyT
Dopmynuposamy:
52-54 20 | Hekotopele CBOHCTBA OKPYKHOCTH. 3 onpedenenus. OKPYKHOCTH, Kpyra, X 3JIEMEHTOB; KacaTelbHON K OKPY)KHOCTH;
KacarenbHast K OKpyKHOCTH OKPYXHOCTH, OITHCAHHOM OKOJIO TPEYTOIbHUKA, ¥ OKPYXHOCTH, BIIUCAHHOM B
55-57 21 OnucaHHas ¥ BIMCaHHAsl OKPYKHOCTH 3 TPEYTOJIbHHK,
TpeyroJbHIKa ceolicmea: CepeAMHHOrO nepreHaukynsapa kak I'MT; 6uccexkrpucsl yria kak [MT;
KacaTeJIbHOU K OKPY>KHOCTH; TMAMETpa U XOP/Ibl; TOYKH IEPECEUCHUST CEPEAMHHBIX
b
58-60 22 3aaun Ha TOCTPOCHUE 3
MEPIIEHUKYIISIPOB CTOPOH TPEYTOJIbHHUKA; TOUKU TIEPECEUCHHS OMCCEKTPHC YTIIOB
61-63 23 | MeToa reoMeTpUIecKUX MECT TOUEK 3 TPEYroJbHUKA;
B 33j1a4ax Ha IMOCTPOCHHE NpU3HAKU KacaTeIbHOM.
64 TTORTOPEHHE U CHCTEMATH3AIH 1 | Hoxasvieame: T€OpeMBI O CEPEIMHHOM NEPICHANKYISpe i OuccekTpuce yria kak 'MT;
yueGHOTO MaTepuaa 0 CBOMCTBaX KacaTelbHON; 00 OKPYXHOCTH, BIUCAHHOM B TPEYrOJbHUK, OTMCAHHON
OKOJIO TPEYTrOJIbHUKA; TPU3HAKU KacaTeIbHOM.
65 Koumponwvnas paboma Ne 4 1

«OKpystcnocms u Kpye.
I'eomempuueckue nocmpoenusy

Pewams 0CHOBHBIE 3a/1a4M HA IOCTPOEHUE: ITIOCTPOEHUE YIila, PABHOI'O TaHHOMY;
ITOCTPOEHHE CEPEANHHOTrO MEPIICHINKYJIISIpA JAHHOTO OTPE3Ka; NOCTPOEHUE MPSIMOM,
MPOXOAAIIEH Yepe3 JaHHYI0 TOUKY U MEPIEHIUKYIISIPHONW TaHHOM IPSIMOM; MOCTPOCHUE
OMCCEKTPUCH] JAHHOTO YIJIa; MOCTPOSHHE TPEYTOJbHUKA 10 IBYM CTOPOHAM U YTy
MEXy HUIMH; I10 CTOPOHE U IBYM NPUJICKALIUM K HEH yriam.




Pemats 3amaun Ha noctpoenne metogaom I'MT.
Cmpoumb TpEyroibHUK 110 TPEM CTOPOHAM.
Pewams 3anaun Ha BRIUKCIICHUE, JOKA3aTEIBLCTBO U TOCTPOEHUE

O0001IeHNE U CHCTEMATH3 AU

3
3HAHUI yYaumxcs
66-67 YnpaxHeHus A7 MOBTOPEeHus Kypcea 7 2
Kiacca
68 Hmozoeas konmponvnas paboma 1
BCEI'O | 68
8 knacc
I'naga 1 23 Tosicusamp, 4TO TaKOE YETHIPEXYTOJIbHUK. OMUCHIBAThH AIEMEHTHI YETHIPEXYTOJIbHUKA.
YeThIpéXyroabHUKH Pacnosnasams BBITYKIIbIC M HEBBITYKIIBIC YETHIPEX YT OIBHUKH.
< H3obpascams v HAXOIWUTH HA PUCYHKAX YCTHIPEXYTOBHUKU PA3HBIX BUIOB U UX DJICMEHTBL
1-2 1 UeTbIpEXYTOJbHUK U €r0 3JIEMEHTHI 2 P 8 PHCYH pexyr p A
Dopmynuposams.:
3-4 2 [Mapannenorpamm. Croiictsa 2 onpedeieHus: TTapajyIeNiorpaMMa, BBICOTHI MApalIeNiorpaMma; IpsIMOYyTroJibHUKA, poMOa,
apaJjiieiorpamma KBaJIpara; Cpe/IHel JIMHUU TPEYTOJbHUKA; TPAIIEINH, BBICOTHI TPAIICIINH, CPEIHEH JTHHUN
5 Cmapmosas konmponsnas paboma 1 TpaIeLHH; IEHTPATBHOTO YIila OKPYKHOCTH, BIMCAHHOTO YIJIa OKPYXXHOCTH; BITHCAHHOTO
OIHCAaHHOTO YEThIPEX YT OJIbHHKA,
6-7 3 [Ipu3Haku mapaienorpaMmma 2 y .
ceolicmea: apaJlIeNiorpaMma, TPSIMOYTOJTbHUKA, poMOa, KBaJIpaTa, CPSAHUX JTMHHUN
8-9 4 [IpssMoyroabHUK 2 TPEyroJbHUKA M TPATICIUH, BIMCAHHOTO YTJIa, BIUCAHHOTO M OIMCAHHOTO
10-11 5 Pomb 5 YETHIPEX YTOBHUKA,;
npusHaKu. TapauIeNiorpaMmMa, PSIMOYTOJIbHUKA, POMOa, BIIMCAHHOTO U OMUCAHHOTO
12 6 Ksazpar 1 | uersipéxyromsmuxa.
13 Konmponvnasn paéoma Ne 1 1 | [oxaszvieams: TeOpEMBI O CyMME YIIIOB YETHIPEXYTOJIBHHKA, O TPa{yCHON Mepe BIIMCAaHHOTO
«Ilpusnaku napannenozpammar yIia, O CBOMCTBAX ¥ MPU3HAKAX MapasuIeiorpamMMa, psiMOyroJibHUKa, poMOa, BIIHCAHHOTO
OIHCAHHOTO YEThIPEXYTOJIbHHKA.
14 7 CpenHsist TUHUS TPEYToJbHUKA 1 PexyT .
Tpumensimp U3ydeHHBIC OTIPEICIICHUS, CBOMCTBA U MPU3HAKHU K PEIICHHIO 33,134
15-18 8 Tpaneuus 4
19-20 9 IleHTpanbHbIE ¥ BIMCAHHBIE YTJIbI 2




21-22 10 Bnucannsle u onucaHHbIe 2
YEeTBIPEXYTOJIBHUKU
23 Konumponvnas paboma Ne 2 1
«YemuipexyzonvHuKku»
I'nasa 2 17 Dopmynuposamy:
IMoxo6ue TPeyroJbHUKOB onpeoeienue oJI00HBIX TPEYTOJIbHUKOB;
cgolicmea: MEIaH TPEYroJbHUKA, OMCCEKTPHUCHI TPEYTOJIbHUKA, TEPECEKAIOIINXCS X0
24-29 11 | Teopema ®aneca. Teopema o 6 3 A p {T ’ pHCRLTPEYT > 1P - P
KacaTelbHOU U CeKyIIei;
IPOTIOPIMOHAIIBHBIX OTPE3Kax
npu3Haxku NoJo0us TPEyroJIbHUKOB.
30 12 | [lomoOHBIE TPEYTOIBHUKH L | Joxasvieame:
31 Ipomercymounas KOHMponbHas 1 meopemvl: Daneca, 0 MPOMOPLHUOHAIBHBIX OTPE3KaX, O CBOMCTBaX MEAMAH TPEYTOJIbHHKA,
paboma OUCCEKTPHCHI TPEYTOJIbHUKA,
N c60licmea. TIEPeceKarouXCcsl XOp, KacaTeIbHOU U CeKYIIEeH;
32-36 13 | IepBerit mpu3HaK mogoous 5
npu3HaKy 000U TPEYTOJILHUKOB.
TPEYroJbHUKOB .
Ipumensmob N3ydeHHBIE ONIPEEIICHNS, CBOMCTBA M MPU3HAKH K PEIICHUIO 3a/1a4
37-39 14 | Bropoii u TpeTuii Npu3HAKN TOA00HS 3
TPEYroJbHUKOB
40 Koumponvnasa paooma Ne 3 1
«Ilooooue mpey2onvoHUKO08
I'naga 3 Dopmynuposamsn.
Pemienne npsiMoyroJibHbIX 14 | onpeodenenus: cuHyca, KOCUHYCa, TAHT€HCA, KOTAHT'€HCA OCTPOTO yIiia NPSIMOYTOJIbHOTO
TPeyroJibHUKOB TPEYTOIbHHKA,;
cgolicmea: BeIpaXKarollue METPUUECKUE COOTHOIICHHUS B IPSMOYTOJIbHOM TPEYTOJIbHUKE U
41 15 | Merpuueckue COOTHOIICHHS 1 P m p PAMOYT peyr 8
COOTHOIIIEHUS] MEX/Ty CTOPOHAMH M 3HAYCHUSIMU TPUTOHOMETPHYECKUX (DYHKIIHIA B
B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE
MPSIMOYTOJTBHOM TPEYTOJIbHUKE.
42-46 16 Teopema ITudaropa 5 3anucvieams TPUTOHOMETPUUIECKUE (DOPMYJTBI, BBIPAKAIONINE CBI3b MEXKIY
47 Konmponvnas pasoma Ne 4 1 TPUTOHOMETPHYECKIUMH (DYHKIIUSIMHU OJTHOTO M TOTO e OCTPOTO yTIa.

«Teopema Ilughazopa»

Pewamo NpAMOYT'OJIbHBIC TPCYTOJIbHUKU.




48-50 17 Tpuronomerpuyeckue GyHKIUH 3 Jloxasvieamo:
OCTpOTO yriia MPSIMOYTOJILHOTO meopemy 0 METPUIECKUX COOTHOIICHHSX B MPSMOYTOJbHOM TPEYTOJIbHUKE, TEOPEMY
TPEyroJbHUKA [Mudaropa;
51-53 18 | PellicHHe IPAMOYFONBHbIX 3 @opmynvl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHICHC, KOTAHTCHC OJJHOTO U TOTO K€ OCTPOTO
TPEYrOJILHUKOB yria.
Bv1600ums» 0CHOBHOE TPUTOHOMETPUYIECKOE TOXKIECTBO M 3HAYCHUS CHHYCA, KOCHHYCA,
54 Konmponenaa pavoma Ne 5 1 TaHT'€HCa U KOTaHreHca Juis yrioB 30°, 45°, 60°.
«Pewenue npamoyzonvnsix Ipumensimv U3y4eHHBIC ONPEICIICHUS, TECOPEMBI B (DOPMYJIBI K PEIICHHUIO 33124
mpeyzoIbHUK08)
I'naea 4 Tosichsime, 94TO TaKOE TUIONIA/b MHOTOYTOJIbHUKA.
MHOroyroJibHUKH. 10 | OnuchIBaTh MHOTOYTOJIBHHK, €TI0 3JICMEHTBI; BBITYKJIBIC U HEBBITYKIILIC MHOTOYTOJILHUKH.
[Li1omaab MHOTOYT0JIbHUKA N300pakaTh 1 HAXOJAUTh Ha PUCYHKAX MHOTOYTOJIBHHK U €T0 JIEMEHThI; MHOTOYTOJIbHHK,
55 19 | Muoroyrobmmxu 1 BITMCAHHBIN B OKPY)KHOCTh, 1 MHOTOYTOJIbHUK, OITMCAHHBIA OKOJIO OKPYXKHOCTH.
Dopmynuposams.:
56 20 | Ilonsrne myomanu 1 onpeoesienus. BIIMCAHHOTO M OITMCAHHOTO MHOTOYT'OJIbHUKA, TUIOIIAJAN MHOTOYTOJIBHUKA,
MHOTOYTOJIbHUKA. PaBHOBEIMKHX MHOTOYTOJIbHUKOB;
[Tnomans npAMOyroabHUKa OCHOBHble C80UCMBA TUIOIAIA MHOTOYTOJIbHHUKA.
57-58 21 | [nomanp mapanienorpamMma 2 | Jokaszvieamsb: TEOPEMBI O CyMME YTJIOB BBITYKJIOTO N-YrOJbHUKA, IIOIIAIN
MPSIMOYTOJIbHUKA, TUTOIIAJN TPEYTroJdbHHKA, TUIOIIAIN TPATICIIHH.
59-60 22 [1nomane TpeyroipHHUKa 2
Ipumensimv U3y4eHHBIC ONPEICIICHUS, TECOPEMBI B (POPMYJIBI K PEIICHHUIO 33124
61-63 23 [1nomane Tpanenuu 3
64 Koumponvnasn paooma Ne 6 1
«MHnozoyzonvHuxu.
Ilowaos muozoyzonvHuKa»
IloBTOpEHME
U cUCTeMAaTH3alus 4
y4eOHOro marepuajia
65-67 YnpaxaeHus 11 MOBTOPEHUs Kypca 8 3

Kj1acca




68 Hmozosasa konmponvnas paboma 1
BCEI'O | 68
9 knacc
Tnasa 1 17 Dopmynuposams.
Pemenue TpeyroibHUKOB onpedenenus: CURYca, KOCUHYca, TAHI'€Hca, KoTaHreHnca yria ot 0 1o 180
CB0UCMB0 CBS3U JJINH TUaroHajel ¥ CTOPOH MapajiesiorpaMMa.
1-2 CuHyc, KOCHHYC, TAHT€HC U KOTAaHTE€HC 2 . A p P P
yra o1 0° 10 180° Dopmynuposams M pa3bICHATH OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BRIUHCIATS
3HaYCHHUE TPUTOHOMETPUIECKON (DYHKIMH yTiIa Mo 3HAYSHUIO OJTHOW U3 eT0 3aJaHHbBIX
3-5 Teopema KOCHHYCOB 3 dyHKLHiT
6 Cmapmosas Konmponvhas paboma 1 Dopmynuposamsv U JOKA3bIBATh TEOPEMBI: CHHYCOB, KOCUHYCOB, CIIEJICTBHS M3 TEOPEMBbI
KOCHHYCOB ¥ CHHYCOB, O IIOIIA{ OMMCAaHHOTO0 MHOTOYTOJIbHUKA.
7-9 Teopema cuHycoB 3
3anucvieamsv 1 1O0Ka3bIBaTh (POPMYIIBI I HAXO0XKICHUS TUIOIIAIA TPEYTOJIbHHKA,
10-12 Pemennie TpeyroibsHUKOB 3 paanycoB BIMCAHHON M OMUCAHHON OKPYKHOCTEH TPeyroJbHUKA.
13-16 DOPMYJTBI U HAXOIKTIEHHS TUTOTATH 4 Ipumensimsb N3ydeHHBIE ONIPECIICHUS, TECOPEMBI U (HOPMYJIBI K PELICHHUIO 3aa4
TPEyroJbHUKa
17 Konumponvnasn paooma Ne 1 1
«Pewienue mpey2onbHuKko6»
I'naea 2 8 Ilosicname, 4TO TaKo€ LIEHTP U HEHTPAJIbHBIN YroJl MPaBUJILHOTO MHOTOYT'OJIbHUKA, CEKTOP
IIpaBWibHBIE MHOTOYTOJIbHUKH Y CETMEHT KpyTa.
Dopmynuposams.
18-21 [TpaBrIIBHBIE MHOTOYTOJIBHUKH U UX 4 PAYIUP
. onpedesieHue TIPAaBIIIEHOTO MHOTOYTOJTbHUKA;
CBOWCTBA .
cgolicmea MPaBUIIBHOTO MHOTOYTOJIBHUKA.
22-24 Amina oxpyxuocty. Ilnomans kpyra 3 | Jokasvieams cBoiicTBa IPaBUIBHBIX MHOTOYTOIBHHKOB.
3anucvisams M pazbACHIATH (HOPMYIIBI ITTUHBI OKPY>KHOCTH, TUIOIIAAN KPYTa.
25 Konumponvnaa paboma Ne 2 1

«Hpab’uﬂbﬂble MHO20Y20/IbHUKU»

3anucvieams M 10Ka3bIBaTh GOPMYIIBI JUIMHBI JYTH, TUIOAANA CEKTOPA, (POPMYIIbI IS
HaXO0XACHUS PaJinyCOB BIIMCAHHOM U OMMCAHHON OKPYKHOCTEH IIPABUIIBHOTO
MHOT'OYTI'OJIbHUKA.

Cmpoums ¢ TOMOLIBIO HUPKYJIS U TUHEHKU TPABUIIbHbBIE TPEYTOJIbHUK,
YeThIPEXYTOJbHUK, IIECTUYTOJIbHUK.




IIpumenamo v3ydeHHbIE ONIPEETICHHS, TEOPEMbI U (POPMYIIBI K PELICHUIO 33124

TI'nasa 3 Onucvléams IPIMOYTOJIILHYIO CUCTEMY KOOPAMHAT.
JlekapTOBBI 12 Dopmynuposams: ONpeieICHUE YPaBHEHUS (PUTYPBI, HEOOXOAUMOE U JOCTaTOYHOE
KOOPIHHATHI HA MJI0CKOCTH YCJIOBUSI MAPAIIICTBHOCTH JIBYX MPSIMBIX.
3anucvieamsv M NOKa3bIBaTh GOPMYITBI PACCTOSHHS MEXKIY IBYMSI TOUKAMH, KOOPHHAT
26-28 8 Paccrosiaue Mexty 1ByMs TOUKaMH C 3 A (opwmynbi p Y ABY » KOOPA
CEepeIMHBI OTPE3Ka.
3aJJaHHBIMU KOOPJIMHATAMH. Buioo 5 . 5
bI80OUMb YPABHEHHE OKPYKHOCTH, 001Iee YpaBHEHHE MTPSIMOM, ypaBHEHUE HPSIMOIA ¢
Koopannatsl cepeinHbl OTpeE3Ka M Pyx » OOILEE ¥P P - YP p
YTI0BBIM KO3 HUITUEHTOM.
29-31 9 Ypasuenue dpuryper. YpapHenue 3 | Joxasvieams He0GXOAMMOE U JOCTATOMHOE YCIOBUE IapAIUIENbHOCTH ABYX MPAMBIX.
OKPY’KHOCTH TIpumensme N3ydeHHbIE ONPEIETIEHHS, TEOPEMBI U (GOPMYIIBI K PEIIEHHUIO 3a1a4
32 Ilpomesricymounan Konmpoavnan 1
paboma
33-34 10 | YpaBHeHue mpsiMoit 2
35-36 11 | YrnoBoit ko3pGuIHEeHT mpsMon 2
37 Konmponvnasa paboma Ne 3 1
«/lexapmoewt Koopounamel Ha
niaocKocmuy
I'nasa 4 12 | Onucviéams IOHATHS BEKTOPHBIX U CKAIPHBIX BeIU4YHH. MImocTpupoBats noHsATHE
BekTopsl BEKTOpA.
Dopmynuposamy:
38-39 12 ITonsiTne BekTOpa 2 PAYIUP
onpeoenerus. MOy BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPAWHAT
BEKTOPA, CYMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTHUBOIOIOKHBIX BEKTOPOB
40 13 | KoopauHaTs! BekTOpa 1 pa, CyM POB, P POB, TIp POB,
YMHOCHHUSI BEKTOpPA Ha YMCII0, CKAJSIPHOTO MPOU3BE/ICHHS BEKTOPOB;
C60UCM6a: PABHBIX BEKTOPOB, KOOPAWHAT PABHBIX BEKTOPOB, CII0KEHHS BEKTOPOB
41-42 14 | CnoxeHue U BBIYUTAHUE BEKTOPOB 2 P POB, KOOPA p PO, PO,
KOOPJIMHAT BEKTOpA CyMMBI i BEKTOPA Pa3HOCTH JIBYX BEKTOPOB, KOJTMHEAPHBIX
BEKTOPOB, YMHOXKCHHUS BEKTOPA Ha YUCIIO, CKAJSIPHOTO MPOU3BEICHHS BYX BEKTOPOB
43-45 15 | YMHOXeHHE BEKTOpa Ha YUCIIO 3 OB, YM P ’ P P yx POB,
NEPIECHIUKYIISPHBIX BEKTOPOB.
0Ka3b16aMb TEOPEMBL: 0 HAXOXKJICHHU KOOPAMHAT BEKTOPa, 0 KOOPAWHATAX CYMMBI U
46-48 16 CkaJisipHOE MTPOU3BEICHUE BEKTOPOB 3 A p P pa; p Y

Pa3HOCTU BECKTOPOB, 00 YCJIOBUH KOJIJIMHCAPHOCTH ABYX BECKTOPOB, O HAXOXKICHUU




49 Konumponvnan paboma Ne 4 1 CKaJISIPHOTO TIPOU3BEACHUS IBYX BEKTOPOB, 00 YCIIOBHU MEPIIEHANKYISIPHOCTH.
«Bexmopur» Haxooumbs xocunyc yriia MexXIy ABYMS BEeKTOPAMH.
IIpumensmsb N3ydeHHBIE ONPECIICHUS, TECOPEMbI U (HOPMYJIIBI K PELICHHUIO 3aa4
I'nasa 5 IIpusooums ipuMepsI peodpazoBanus Guryp.
I'eomeTpuuyeckue 13| Onucesars npeoOpa3oBaHus GUTyp: MapajuIeTbHBIN IEPEHOC, 0CEBasi CAMMETPHUS,
npeodpa3oBaHus LEHTpaJIbHAsI CHMMETPHUS, IOBOPOT, TOMOTETHSI, To1o0ue.
Dopmynuposams.
50-53 17 | IBmwxkenue (nepemenieHue) Gpurypsi. 4 pMyIUp .
. onpeodenenusi; TBUKCHUS; paBHBIX (UTypP; TOUYEK, CAMMETPUYHBIX OTHOCHUTEIILHO MPSIMOM;
[TapamiensHbI IEPEHOC .
TOYEK, CAMMETPHYHBIX OTHOCHTEIFHO TOUKH; (PUTYPHI, UMEIOLIEH OCh CHMMETpPUH;
54-57 18 OceBast 1 LICHTpaJIbHAs CHMMETPHHU. 4 (UrypBL, MMEIOLLEl LIEHTP CHMMETPHH; IOZ0OHBIX (GUIYD;
ITosopor ceoticmea: IBUKEHHUS, TIapaUIeILHOr0 IIEPEHOCa, OCEBOM CHUMMETPHH, IIEHTPAILHOM
58-61 19 | 'omoretus. [Tomobue duryp 4 CUMMETpPHH, TIOBOPOTA, TOMOTCTHH.
Jlokazvieams TEOPEMBI: O CBOMCTBAX MapauIeIbHOTO MIEPEHOCA, OCEBOM CUMMETPHH,
62 Konmponsnas paboma Ne 5 1 . .
HEHTPAIILHOW CUMMETPHH, TIOBOPOTA, TOMOTETHUH, 00 OTHOIICHHUH TUIOIIAACH OJOOHBIX
«l'eomempuueckue npeodpazosanus»
TPEYTOIHLHUKOB.
IIpumensimsb N3ydeHHBIE ONPEEIICHUS, TEOPEMbI U (HOPMYJIBI K PELICHHUIO 3a1a4
IToBTOpEeHUe N cUCcTEeMATH3ALMA 6
y4eOHOro MaTepuasa
63-67 YrpaxkHeHus 111 NOBTOPEHMsI Kypca 9 5
KJjacca
68 HToroBas KOHTpOJIbHAsA paboTa 1
BCETO | 68




