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AHHOTALINS.

HasBanue kypca

Pemrenne TCOMCTPHUYCCKHUX 3aaaqd

Kiace 10-11
VYpoBeHb YrnyOeHHbIN
Cranpapr denepalibHBIN rOCyIapCTBEHHBIN 00pa30BaTeIbHBIN CTAHAAPT CPEAHETO 00IeTo 00pa3oBaHUS

KommuecTBo yacoB

Llesns xkypca

67 (1 wac B Hegemo): 344. — 10 kmacc, 334. — 11 kmacc

— Pacmupenue u yrinyGiaeHue 3HaHHM, TOTYYEHHBIX MTPU U3YYCHUH Kypca FT€OMETPUH.
—  3akperuieHue TEOPETUUYECKUX 3HAHUM U PA3BUTHE MPAKTUUCCKUX HABBIKOB U YMEHHI.
— Pa3Burue nHTEpECca MKOJbHUKOB K TEOMETPUU KaK BAXKHEHIIEH YaCTU MATEMATUKHU
— Pa3BurHe JIOrMYECKOr0 MBIIUICHUS U IPOCTPAHCTBEHHOTO MPEICTABICHUS.

— Pa3Butne rpadguueckoll KyJabTYpbI YHalIHXCS.
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Hlapeirun N.®. @axkyabTaTUBHBIN KypC 10 MaTeMaTHKe: peleHne 3aaad. yued. nocodue st 11 k. cpen. mxk. — M.:
[Tpoceemienue, 1991




1. Ilnanupyemble pe3yibTaThl 0CBOCHHUS YUeOHOI0 Kypca

JIM4HOCTHBIE pe3y/IbTaThl

1) poccwmiickas rpaxaaHcKasi HACHTUYHOCTh, HATPHOTH3M, YBaXKEHUE K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH mepen PoanHoi, roproctyu 3a
CBOH Kpaii, cBoro PosnHy, npoiuioe 1 HacTosIee MHOTOHAlMOHAIBHOT0 Hapoaa Poccun, yBakeHHe rocy1apcTBEHHBIX CUMBOJIOB (rep0, ¢uiar, TMMH);

2) rpaxaaHcKas MO3UIMs KaK aKTUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCHHCKOTO OOIIEeCTBA, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE NpaBa U
0053aHHOCTH, YBaXKAlOILEr0 3aKOH M IPaBONOPSAIOK, OOIaJaroIlero 4YyBCTBOM COOCTBEHHOIO JOCTOMHCTBA, OCO3HAHHO I[PUHHUMAIOLIErO
TpaaUIIMOHHBIC HAMOHAIBHBIE U 00IIEYeI0BEYECKIE T'YMAaHUCTUUECKUE U IEMOKPATUIECKHE [ICHHOCTH;

3) rOTOBHOCTB K cyeHHI0 OTeuecTBy, €ro 3alluTe;

4) chopMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOM MPAKTHKH, OCHOBAHHOTO
Ha JIMaJiore KyJabTyp, a TAKXKe pa3IMyHbIX (POpM OOIIECTBEHHOTO CO3HAHMSI, OCO3HAHUE CBOETO MECTa B IOJIUKYJIBTYPHOM MUPE;

5) cdopMHPOBAaHHOCTH OCHOB CaMOPa3BUTHS M CAMOBOCHHUTAHUS B COOTBETCTBHM C OOIICUYEIIOBEUYECKUMH IICHHOCTSAMH W HACaIaMu
IPakJaHCKOI'0 00IECTBa; TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSATENIbHOM, TBOPUECKOM U OTBETCTBEHHOM JAEATEIbHOCTH;

6) ToJIEpaHTHOE CO3HAHME M MOBEJCHHUE B MOJIMKYIBTYPHOM MHpPE, TOTOBHOCTh M CIIOCOOHOCTH BECTH TUAJIOT C APYTHMH JIFOJbMH, JOCTHTATh B
HEM B3aMMOINOHUMAHHUS, HAXOJUTh OOIIME LEIH U COTPYJHHYATh Ul UX JOCTHXKEHMS, CIIOCOOHOCTb HMPOTHBOCTOSATH HJICOJOIMU 3KCTPEMU3MA,
HaIMOHAN3Ma, KCceHO()OoOWH, AMCKPUMHHALMHN 10 COLMAJIbHBIM, PEIMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM TPU3HAKAM W JIPYTUM HETaTUBHBIM
COLIMAJIbHBIM SIBJICHUSM;

7) HaBBIKH COTPYAHUYECTBA CO CBEPCTHUKAMM, JETHMU MJIAJIIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO-
HCCIIEI0BATEIbCKON, MPOEKTHOM U APYIUX BUAAX NESATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJICHUE HA OCHOBE YCBOCHUS O0IIECUEIOBEYECKUX IIEHHOCTEH;

9) roTOBHOCTbh U CIOCOOHOCTH K 0Opa30BaHHIO, B TOM YHCIIE CaMOOOpPA30BaHMIO, Ha MPOTSDKEHUM BCEH JKM3HM; CO3HATEIbHOE OTHOIIEHHE K
HENpephIBHOMY 00pa30BaHMUIO KaK yCIOBUIO YCHEIIHON Npo¢eCCHOHATbHON U OOIIECTBEHHOM 1€ TENbHOCTH;

10) scTeTnyeckoe OTHOIIEHUE K MUPY, BKIIFOYast 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO TBOPYECTBA, COPTA, OOIECTBEHHBIX OTHOIICHUH;

11) npuHsATHE W peamu3aiio IEeHHOCTEH 3I0pOBOTO M 0e30macHoro odpasa >KU3HU, MOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUU,
3aHATUAX CIIOPTUBHO-0370POBUTENBHON 1EATEIbHOCTBIO, HETIPUATHE BPEHBIX IPUBBIUEK: KYPEHUS, YIIOTPEOIEHHs alKOroIs, HAPKOTHKOB,

12) B6epexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (PU3HUECKOMY U IICUXOJOTUYECKOMY 3/10pPOBbIO, KaK COOCTBEHHOMY, TaK U JPYTUX
Jo/iel, yMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;

13) oco3HaHHBI BBIOOp Oynymied mnpodeccud W BO3MOXKHOCTEH pealu3alui COOCTBEHHBIX JKM3HEHHBIX IUIAaHOB; OTHOILICHHE K
npoeCCHOHATFHON JIEATEIIbHOCTH KaK BO3MOXKHOCTH YYacTHsl B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX, T'OCYIApPCTBEHHBIX, OOIICHAITMOHAIBHBIX
npooiem;

14) chopMHUpOBaHHOCTH IKOIOTHIECKOTO MBITIICHHSI, TOHUMaHUS BIMSHUS COMATBHO-3KOHOMUYECKHUX TIPOIIECCOB HAa COCTOSTHUE TIPUPOIHON H
COLIMAJIEHOW Cpeibl; MPUOOPETEHHE OTBITA HKOJIOTO-HAPABIEHHON AeITEIbHOCTH;

15) OTBETCTBEHHOE OTHOIICHUE K CO3JaHUIO0 CEMBbH Ha OCHOBE OCO3HAHHOTO MPHHATHS IIEHHOCTEH CEMEHHOM KU3HU.

MeTanpeamMeTHbIe pe3yJibTaThl

1) yMeHHEe caMOCTOSTENIbHO ONPEAETATh e AEITeIbHOCTU U COCTABIISITh IJIaHbI JAESITEIbHOCTH; CAMOCTOSITEIbHO OCYILIECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTUPOBAThH JESITEIBHOCTD; HCIOIB30BATh BCE BO3ZMOKHBIE PECYPCHI ISl TOCTUKEHHUS TIOCTABJICHHBIX IIeJIeH U pean3altuu
TUTAHOB JIESITETLHOCTH; BEIOUPATh YCIIEIIHBIE CTPATETHH B PA3INYHBIX CUTYAIHX;



2) yMeHue MpOAYKTUBHO OOINATHCS M B3aMMOACHCTBOBATh B IMPOIECCE COBMECTHOM AEATENBHOCTH, YUUTHIBATH MO3UIMN IPYTUX YIaCTHUKOB
IesATeNbHOCTH, 3(PPEKTUBHO pa3peniatb KOH(PIUKTHI;

3) BnasieHNe HaBBIKAMU ITO3HABATEILHOM, y4eOHO-MCCIIEA0BATEIbCKOM U IPOSKTHOM AEATEIbHOCTH, HAaBBIKAMH Pa3peIeHUs IPooIIeM;
CIOCOOHOCTH U TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOAOB IIO3HAHUS;

4) TOTOBHOCTB M CLIOCOOHOCTB K CAMOCTOSITEIbHON NH()OPMAIMOHHO-TIO3HABATEILHON IS TEIBHOCTH, BIaJICHUE HAaBBIKAMH MOJTYICHHS
HE00X0AMMOI HH(POPMALIUU U3 CIIOBAPEH Pa3HBIX THIIOB, YMEHUE OPHEHTUPOBATHCS B PA3TUYHBIX HCTOUHMKAX UHPOPMALIUU, KPUTHUECKH OI[CHUBATh
Y MHTEPIPETUPOBATh HHYOPMALIUIO, ITOTYIaEeMYIO U3 Pa3IMYHbIX HCTOUYHHKOB;

5) yMeHHE UCTIONIB30BaTh CPEAICTBA MH(DOPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TexHoJorui (nanee - UKT) B pemieHun KOTHUTUBHBIX,
KOMMYHUKATHBHBIX ¥ OPTaHU3AIMOHHBIX 3a/1a4 C COOJIIOZICHUEM TPeOOBaHUI SPrOHOMUKH, TEXHUKN 0€301IaCHOCTH, TUTUEHBI, PeCypcoCOepekeHHS,
MPABOBBIX M THYECKUX HOPM, HOPM MH(POPMAITMOHHOH O€30MacHOCTH;

6) yMEHHE ONpeeNiaTh Ha3HaueHHE U (PYHKIUHU Pa3IMYHBIX COLMATBHBIX HHCTUTYTOB;

7) yMEHHUE CaMOCTOSITEIbHO OLIEHUBAThH U IPUHUMATH PEIICHHS, ONPEACIAIONINE CTPATETUIO IOBECHUS, C YYETOM IPaKAAHCKUX H
HPaBCTBEHHBIX LIEHHOCTEH;

8) BiageHne S3bIKOBBIMU CPEJICTBAMU - YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS, UCIIOIb30BaTh a/ICKBATHBIC SI3bIKOBBIC
CpEICTBA;

9) BnasieHre HaBBIKAMU ITO3HABATENILHON peIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI M MBICIUTEIBHBIX ITPOIIECCOB, UX PE3YJILTATOB U
OCHOBAHHWH, TPAHUI] CBOETO 3HAHUS M HE3HAHMUSI, HOBBIX MTO3HABATENBHBIX 33/1a4 U CPEACTB UX JOCTHKEHHS.

2. Conep:xaHue y4eOHOro Kypca, TeMaTH4YeCKoe IUIAHUPOBaHNe, B TOM YHCJIEe C YYeTOM padoueii mporpaMMbl
BOCIIMTAHUSA € YKA3aHUEM KOJUYECTBA YACOB, OTBOJMMbIX HA OCBOEHME KAKI0M TeMbl.

10 kjaacc
XapakTepucTHKA OCHOBHBIX BH/I0B
Coaep:xanue yueOHOTo nmpeaMera, Kypca I[InannpyeMble npeAMeTHBIE Pe3YJIbTAThI
AeSITeIbHOCTH 00YYAKOIIUXCS
TpeyroJibHUKHM ¥ UX JIEMEHTHI. S4.
H300paxaTh U pacro3HaBaTh Ha YePTEKax CB00OIHO ONIEPUPOBATH TEOMETPUUECKUMU
BI/II[I)I TPEYTrOJILHUKOB (paBHOCTOpOHHHﬁ, TPECYTrOJIbHUKH U UX 3JICMCHTBI. Pematn 3aJ1a4u, MOHATUAMU IIPU PCHICHUH 3a1a4 U MPOBCACHHUU
paBHOOEIPEHHBIH, MPSIMOYTOJIBHBIN). | CBSI3aHHBIE C TPU3HAKAMHU PABEHCTBA MaTEMaTUYECKUX PACCYKICHUN;
ONeMEHTbl TPEyroJbHUKA W WX CBOWCTBA | TPEYTOJBHUKOB U CBOMCTBAMH [JcaMOCTOATENBHO (hOPMYIHPOBATH
(Menuana, OHWCCEKTpHICa, BBICOTA, MPOEKIUH | PABHOOEAPEHHOTO TpeyrodbHuKa. Omupasch Ha | ONpeAeTeHHs TeOMETPUIECKUX (QUryp,
karetoB). Teopema Iludaropa. Teopema | ycioBue 3amaun, HAXOAUTH BO3MOKHOCTH BBIJIBUTaTh TUIIOTE3bI O HOBBIX CBOMCTBAX H
kocuHycoB. Teopema cunycoB. CpenHsis TUHUS | IPUMEHEHUS] HEOOXOIUMBIX (OPMYII, MpU3HAKAaX T€OMETPUIECKHUX (QUTYD U
TpeyrosibHUKa.  [lomobme  TpeyroibHUKOB. | MpeoOpa3oBbiBaTh hopmyssl. Mcmoas30BaTh 000CHOBBIBATH WJIM OMPOBEPTaTh UX, 00001IaTh
Teopema Menenas dbopMyIbI 7151 000CHOBAHUS TOKA3aTEIbHBIX WJIM KOHKPETU3UPOBATH PE3YIbTaThl HA HOBBIE
pPacCyKJICHHH B XOJI€ pEHICHUSI. KJIACChI (DUTYP, MPOBOJUTH B HECIOKHBIX




NuTepnpeTrupoBaTh MOTYyYECHHBIN pe3yJabTaT U
COIIOCTABJISITh €r0 C YCJIOBHEM 3a/1a4H.

YeThIpexyroJbHUKH U UX YJIEMEHTHI. 5 4.

Bunpel 4eTbipexyrojpHUKOB (Mapajienorpamm,
NpSIMOYTOJIbHUK, KBajapaT, pomO, Tpamenus);
CBOMCTBA  4YETBIPEXYIOJIbHUKOB;  IPU3HAKHU
napajuiesniorpamma, MPSIMOYTOJIbHHKA,
paBHOOEIPEHHON Tpamenuu; TeopeMa o0 CpeTHen
JUHUM TPEYrojbHUKA, Tpamneluu; CBONCTBA
paBHOOGIPEHHON Tpamenuu, BIHCAHHBIE U
OMHCAaHHBIE  YETBIPEXYTOJbHUKH,  Teopema
HTOJIOMGH, IMPpaBUJIbHBIC MHOTI'OYT'OJIbHUKH,
BIIMCAHHBIEC U OMHMCAHHBIE MHOTOYTOJbHUKU.

IIpuMeHATH TEOpEMBI O CBOMCTBAX U MPU3HAKAX
napajuIeJIorpaMMa, IpsAMOYTOJIbHUKA, KBaIpara,
pomOa, Tpanenuu, Teopemy Daneca.

Onupasics Ha ycI0BHE 3a1a4i, HAXOINUTh
BO3MOYKHOCTH ITPUMEHEHHUS HEOOXO0AUMBIX
dbopmyi, mpeoOpa3oBbIBaTh (HOPMYJIBI.
Hcnons3oBath (opMyIibl 111 000CHOBAHUS
JIOKa3aTeNbHbIX PACCYXKICHUN B XOJ€ PELICHHUS.
HMHTepnpeTupoBaTh MOIYYEHHBIN pe3yabTaT U
COIIOCTABJIATH €r0 C YCIOBHEM 3a1a4H.
IIpuMeHATH TEeOpEMBI O BIIMCAHHOM U ONIMCAHHOU
OKPYKHOCTH TPEYroJIbHUKA U
YEeThIPEX YT OJIbHUKA.

Ilnomaam MHOTOYroJIbHUKOB. 5 4.

[Tnomanu MHOI'OYTOJIbHUKOB. (bopMmyIb
IUIOILAAN napajuesnorpaMma, KBaJIpara;
dbopmyibl Tuomaau pomoa; GopMysIbl IUIOMAIH
TPEYTOJILHUKOB; (POPMYIIBI TUIOIIAAN TPATICINH;
bopMmyb TUIOINAH POMU3BOJIBHBIX
YEeTHIPEXYTOJbHUKOB,  (OPMYINIBI  TIJIOMIAU
NPaBUIBHBIX MHOTOYTOJIbHHMKOB; OTHOLIEHHE
wionaned  MoAoOHBIX  (QUIYyp;  OCHOBHBIE
IIPUEMBI HaXO0KAECHUS TIoIaeH
MHOT'OYTroJIbHUKOB; (hopmyia [Tuka.

Onupasich Ha ycIoBHE 3a/1a4, HAXOIUTh
BO3MO>KHOCTH MPUMEHEHHS] HEOOXO0AMMBbIX
bopmyi, npeoOpa3oBbIBaTh (HOPMYIIBL.
Ucnionb3oBath GpopmMyiibl it 000CHOBaHUS
JI0Ka3aTeNbHbBIX PACCYXKIECHUN B XOJ€ PELICHHUS.
HNHTepnpeTupoBaTh IOJYYECHHBIM pe3yJabTaT H
COIIOCTABJIATH €r0 C YCIOBHEM 3a/1a4H.

OKpY’KHOCTH U ee JJIeMEHThI. S4.

OCHOBHBIE CBOICTBa OKPYKHOCTH;
3aMevaTesIbHbIe CBOICTBa OKPYKHOCTH
(reomeTpuueckre MecTa ToueK); (OpMYIIb
wiomaad Kpyra M JUIMHBL  OKPYXXHOCTH,
IJIOUIad KPYroBOTO CEKTOpa, UIMHBI AYTU B
HECKOJIBKO  TpaJycoB; pa3iIu4Hble cloy4yai

KacaHUs OKPY)KHOCTEH; TeopeMa O pacCTOSHUU

dopmyarpoBaTh ONpeeeHIe MOHATUH,
CBS3aHHBIX C OKPY>KHOCTBIO, CEKYILEH U
KacaTeJbHON K OKPYKHOCTH, YIJIOB, CBSI3aHHBIX
C OKpYXHOCTbI0. MI300pakaTh, pacrio3HaBaTh U
OMKCHIBATh B3aUMHOE PACIOJIOKEHUE IPSIMON 1
OKPYXHOCTH.

Pemarts 3a1aun Ha MOCTPOEHUE, TOKA3ATEIBCTBO

ciTydasix KiaaccuuKaiuo Guryp mo pazauaaHbIM
OCHOBAHHUSM; UCCIIEIOBATh YEPTEIKH, BKIIOUAS
KOMOWHaIuu (puryp, u3BJIeKaTh,
MHTEPIPETHPOBATH U MPEOOPA30BHIBATH
uH(bOpMaIIHIO, TPEJICTABICHHYIO Ha YepTexkKax;
[pewmars 3a1a4u reOMETPUIECKOTO
coJiep>KaHusl, B TOM YHCIIE B CUTYalUsIX, KOT/1a
QITOPUTM PEIICHUS HE CIEyeT SIBHO U3
YCIIOBUS, BBIIIOJIHATH HEOOXOIUMBIE IS
peleH s 3a/1a41 JONOTHUTEIbHbIE TOCTPOCHHUS,
UCCJIEJIOBATh BO3MOXKHOCTh IPUMEHEHHUS TEOPEM
U hopMyI IS penieHus 3aa1a4; GOpMyJIUpPOBATh
U JIOKa3bIBaTh TEOMETPUYECKUE YTBEPIKICHUS.
COCTABIISATh C UCIIOJIH30BAHNEM CBOICTB
reOMeTpUUYECKUX GUTyp MaTeMaTHUECKHe
MOJIEITN JIJIsl pEIICHHs 3a/1a4 TPAKTUIECKOTO
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX JUCIHUILINH,
MCCIIEIOBATh MOJyYCHHBIE MOJICIH U
UHTEPIPETUPOBATH PE3YNbTaT.

BJIAJICTh MMOHATHEM OTHOIICHUS KaK
MeTaIpeIMETHBIM.

[JCBOOOAHO ONEpUPOBATH MOHATUSAMHU:
paBEeHCTBO (UTyYp, paBHbIE (PUTYPBI, PABEHCTBO
TPEYTrOIBLHUKOB, MAPAILIEIIEHOCTD TPSMBIX,
NEPIECHIUKYISIPHOCTD MPSIMBIX, YTIIbI MEXKIY
MPSIMBIMH, TIEPIICHINUKYJIISIP, HAKIIOHHAS,
MpoeKIMsl, oodue puryp, nogooHbIe GUTYPHI,
0JJOOHBIE TPEYTOJIbHUKH.

[JMcnionb30BaTh CBOMCTBA MOAO0US U
paBeHCcTBa (GUTyp MPH PEIICHUH 3a/1au.
CB00OTHO ONIepUPOBATH MOHITUSMU JIJTHHA,
IUI0IIA/Ib, 00BEM, BEIMYMHA yIJIa KaK
BEIIMYMHAMH, HCIIOJIE30BaTh PABHOBEIUKOCTh U
PaBHOCOCTABJIEHHOCTH MPH PEIIEHUH 3a]1a4 Ha
BBIUUCIICHHUE, CAMOCTOSITEIILHO MOTyYaTh U
WCIOJIb30BATH (POPMYIIBI JIUIsl BHIYMCICHUH




OT BEPIIMHBI TPEYTOJbHUKA 10 TOYKH KacaHHs
BHEBIIMCAHHON OKPYKHOCTH;

U BbIUUCIIEHU. MoJienupoBarh yclioBUeE 3a7auu
C TIOMOIIBIO YepTekKa WIH PUCYHKA, TPOBOIUTH
JIOTIOTHUTEIIbHBIE IOCTPOCHUS B XO/I€ PEIICHHUS.
BriiensiTe Ha yepTexe KOHPUTypaIuu,
He0OXOUMBIE Ui TPOBEICHUSI 000CHOBAaHUH
JIOTUYECKHUX LIATOB PEIICHUSI.
HuTepnpeTpoBaTh MOTYYSHHBIN pe3ynbTaT u
COIIOCTABJISITh €r0 C YCJIOBHEM 3a/1a4H.

Xopabl, ceKylme U KacaTejbHble. S 4.

TEOpEMa O MEPECEKAIOIINXCS XOpJax; TeopeMa
0 JUIMHaX KacaTeJbHBIX, IPOBEICHHBIX U3
OJIHOM TOYKM K OKPYKHOCTH;  TeopeMa o
KBaJpaTe KacaTeJIbHOM; YIOBL:  MEXIY
KacaTeJbHOW W  XOpAOM; MEXIAy JBYMS
MEPECEKAOIIMMUCS XOpAaMHU; MEXKIY JABYMs
CEeKYIIMMH; MEXIY KacaTeJIbHOM W CEKYILEH;

MCKAY ABYMsI KaCaTCJIbHBIMMU, YTJIBI,
CBA3aHHLBIC C OKPYKHOCTBIO (IICHTpaJII)HI)IC
yriibl, BIIMCAHHBIC yTJ'IBI); TCOPEMBI O

BIIMCAHHBIX M ONMCAHHBIX OKPYXHOCTAX: IS
[IPaBUJIBHBIX, MPSMOYTOJIbHBIX, IIPOU3BOJIBHBIX
TPEYrOJIbHUKOB, TPAaBWIBHBIX U IPYrux
YETBIPEXYTOJIBHUKOB

[TpuMeHSTH TeopeMbl 00 yTriiax, CBA3aHHBIX C
OKPY)XHOCTBI0. I300pakars, pacro3HaBaTh 1
OIMMCBIBATh B3aUMHOC PAaCIIOJIOKCHUC HpﬂMOfI n
OKPY)XHOCTH.

Onupasich Ha YCIIOBHE 3a/1a41, HAXOIUTh
BO3MOXHOCTH HPHUMEHEHHSI HEOOX OIMMBIX
dbopmyn, mpeoOpa3oBEIBaTH (HOPMYITBL.
Hcnonb3oBats Gopmybl isi 000CHOBAHHUS
JIOKa3aTeIbHBIX PACCYKICHUH B X0JIE PCLICHUSI.
WHTepnpeTHpoBaTh MONYYCHHBIH pe3yabTaT U
COTIOCTABIISITH €T0 C YCIIOBHEM 33/1a49H.

BekTopbl. MeTo1 KOOPAMHAT HA MJIOCKOCTH. 2

4.

Koopaunatsel Touek n BeKTOpoB. /lyInHA BEKTOpA.
Paccrosiune Mexny nByms Toukamu. Teopema
Crroapra. CkansipHOe IpPOM3BEIEHUE BEKTOPOB.
Teopema Ditnepa.

DopMyIMpOBaTh ONIPEACICHUS U
WJUTFOCTPUPOBATH MTOHATHUS BEKTOPA, JJINHBI
(MozyJIsl) BEKTOPA, paBHBIX BEKTOPOB, yria
MEXy BEKTOpaMH. BBINOIHATE onepanuu Hajl
BeKTOpaMH. M crionp30BaTh BEKTOPHBIA METO/
IIPU PELICHNH 3a/1a4 Ha BBIYHUCIICHUS U
JI0Ka3aTenabcTBO. Mcnoap3oBath (opMyItbl
KOOpJMHAT CEPENNHBI OTPE3Ka, PACCTOSHHUS
MEXIY ABYMs TOYKAaMU IIJIOCKOCTH, YPABHEHUS
MIPSAMOM M OKPYKHOCTH.

Hcrnonbs30BaTh KOOPAUHATHBIA METOJ IIPU
pELICHUH 3a]1a4 Ha BBIYUCIICHUS U

momasei u 00beMoB (puryp, cBOOOIHO
OTIEpHPOBATH IIUPOKUM HAOOPOM (OpMyIT Ha
BBIUMCJICHHE [P PEIICHUU CIOXHBIX 3a/a4, B
TOM YHCJIE U 3a]]a4 HA BBIUMCIICHUE B
KOMOHMHAIIUSX OKPY>KHOCTH M TPEYTOJIbHHKA,
OKPY’KHOCTH M YETBIPEXYTOJIbHUKA, & TAKXKE C
IPUMEHEHHUEM TPUTOHOMETPHUHU.
[JCamocTosTeNnbHO (POPMYITHPOBATH TUIIOTE3HI U
IPOBEPSATH UX JOCTOBEPHOCTb.

OIIepUPOBATH MOHATHEM HaOOpa 3JIEMEHTOB,
OTIpECIISAIONINX TEOMETPHUUECKYIO (DUTYPY,
[IByaieTb HA0OPOM METO/I0B IOCTPOCHUM
UPKYJIEM U JTMHEHKOI;

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMH BEKTOP,
CyMMa, pa3HOCTb BEKTOPOB, IPOU3BE/ICHUE
BEKTOPA Ha YUCJIO, CKAJISIPHOE IPOU3BEICHUE
BEKTOPOB, KOOPAMHATHI HA TUIOCKOCTH,
KOOpAMHATHI BEKTOPA;

(] BaZieTb BEKTOPHBIM U KOOPAUHATHBIM
METOJIOM Ha IUIOCKOCTH JUIsl pEIICHUs 3a/1a4 Ha
BBIUNCJICHUE U JOKA3aTENIbCTBA;

(] BBINOJIHATH C TIOMOIIBIO BEKTOPOB U
KOOpAMHAT JOKa3aTeIbCTBO U3BECTHBIX EMY
reoMeTpuueckux (PakToB (CBOMCTBA CPETHUX
JWHUH, TEOPEM O 3aMeyaTeIbHbIX TOUKaX U T.II.)
Y TI0JTy4aTh HOBBIE CBOWCTBA U3BECTHBIX (PUTYD;
[Jucronb3oBaTh ypaBHEHUs puryp asns
pelIeHus 3a4a4 U CaMOCTOSITENIBHO COCTaBIISATh
YpaBHEHUS OTJIEIbHBIX IJIOCKUX (UTYD.




‘ J0Ka3aTcJIbCTBO

Pemenue IMJIAHUMETPHYCCKHUX 3a/a1 MOBBIINIEHHOH CJI0KHOCTH. 7 4.

INTAaHUMETPHUICCKUC 3aJadyu MMOBBIIICHHOM

CJIIOKHOCTH

Onupasich Ha yCcIOBHE 3a/1a4, HAXOIUTh
BO3MOYKHOCTH ITPUMEHEHHS HEOOXOAUMBIX
dbopmyi, mpeoOpa3oBbIBaTh (HYOPMYJIBI.
Hcnons3oBathk (opMyITbl 111 000CHOBAHUS
JTIOKa3aTeNNbHBIX PACCYXKICHUN B XOJI€ PEIICHHUS.
WMHTepnpeTupoBaTh IOJyYEHHBIM pe3yJbTaT H
COIIOCTABJISITh €r0 C YCJIOBHEM 3aJlauH.

11 kaacc

3agaun Ha MOCTPOCHUE CCUCHUSI. BolunciieHue 3JIeMEHTOB CeYeHHUs M ero Iiomaau. 7 4.

AKCHOMBI CTEPEOMETPHUHU U CIIEICTBUSA ITUX
aKCHUOM B pEIICHUU CTEPEOMETPUUECKUX 3a]1a4
Ha noctpoeHue. Hekoropele mpaBuiia
OCTpoeHHUsI cedeHusl. [Ipuembl BbIUMCIEHUS
2JIEMEHTOB CEUEHUS, €0 IEPUMETPA U
IUIOLIA/IH.

Pemenue 3a1a4 Ha IOCTPOEHUE CEUEHUN
MHOTOTPaHHUKOB C YCIIOBUSMU
MapaJuIeIbHOCTH.

Pemienue 3a1a4 Ha MOCTPOEHUE CEUEHUN
MHOTOTPaHHUKOB C YCIIOBUSIMU
MePIEeHIUKYJIIPHOCTH.

BBINOTHATE MOCTPOCHHUE CEUEHUS, TPOXOISIIETO
yepe3 TpU 3aJlaHHbIE TOYKM, HE JIeXKalue Ha
OIHON  MPSMOI, MOCTPOCHUE  CEUeHUs,
MPOXOJISIIETO Yepe3 3aJaHHyI0 MPSMYI0O U HE
JeKAI[ylI0 HA HEeW TOYKY, MOCTPOCHUE CEUeHUS,

OPOXOMAALIETO  Yepe3  3aJaHHyl  MPAMYIO
napajuielbHO  APYroil  3aJaHHOM  MIPSAMOM.
MOCTPOCHHE CEYEHHUsS, MPOXOMAAIIETO Yepes3
33JJaHHYI0 TOYKY, TapauleTbHO  3aJlaHHOM

IUIOCKOCTH, ITOCTPOEHHUE CEUEHUs], IPOXOSAILEro
qyepes 3aJaHHYI0 TOUYKY NapajuleIbHO KaXI0d U3
JBYX CKpEIINBAIOIINXCS MPSIMBIX.
MonenupoBaTh YCIOBHE 337aud C IIOMOILBIO
yeprexa W PHUCYHKa, IIPOBOAMTD
JIOTIOJTHUTEIIbHBIE TIOCTPOEHHUS B XOJI€ PELIECHUS.
Boinensate Ha  yeprexe  KoH(puUrypamuw,
HE0O0XO/AUMBIE JUIsI MPOBEACHUS OOOCHOBAaHUM
JIOTUYECKHUX I1aroB pelIeHus.
WHuTepnpeTupoBaTh MOJYYEHHBIH pe3ynbTaT U
COIIOCTABJIATH €r0 C YCIOBHEM 3a/1a4H.

Biagets reoMeTpuYeCKUMY MOHATHIMU TIPH
pEIICHNH 33]1a4 U TPOBEJACHUH MaTEMaTHICCKIX
paccyKJIeHUM.

HccnenoBaTh uepTeku, BKIIOYask KOMOWHAITUN
¢buryp, u3BIeKaTh, UHTEPIIPETUPOBATH U
npeoOpa3oBEIBaTh HHPOPMAIIHIO,
MPEJICTABICHHYIO Ha YePTEkKax.

Pemiate 3a1aun reOMETPUYECKOTO COICPKAHUSA,
B TOM YHCIIE€ B CUTYaIlUsX, KOTJa aJrOpPUTM
pelieHus He CIeNyeT SIBHO U3 YCJIOBHS,
BBITIOJIHATH HEOOXOIUMBIE JUISI PEIICHUS 33/1a4u
JIOTIOJTHUTEIBHBIE TIOCTPOCHMS, HCCIIEIOBAThH
BO3MOXKHOCTh MIPUMEHEHHS TeOpeM U (HopMyIT
JUTSL pelIeHus 3a1a4. BriageTs moHATHIMEI
CTepEeOMETPHUU: TIPU3Ma, apajuieNenunen,
nupamua, Tetpasap. Umers npencraBinenus 06
aKCHOMaX CTEPEOMETPHUU U CIEACTBHUIA U3 HUX U
YMETh MPUMEHSTH MX MIPH PEIICHUH 3a7ad.
YMeTh CTPOUTH CEYSHHSI MHOTOTPaHHUKOB C
HCIIOJIb30BAHUEM PA3JIMYHBIX METOJIOB, B TOM
YHCIIE U METOMA CICIO0B.

BolunciieHne paccTOsIHUI U YIJI0B B IPOCTPAHCTBE.

9y,

[TonssTue  paccrosHMSS B NIPOCTPAHCTBE.
PaccTositHue oT TOYKM 10 TPSMOM, OT TOYKH JI0
ILTIOCKOCTH, CocraBnenue aIrOpUTMa

dopmynupoBaTh W HM300paxkaTh  CIIy4ad
B3alMHOI0 PacCIOIOKEHUS MIPSIMBIX B
MIPOCTPAHCTBE (mapannenpHbIe,

Bitagets MOHATUAMU pacCTOSTHUE OT TOYKHU 10
IIJIOCKOCTH ¥ YMETh IIPUMEHATH €T0 IPH
peuIeHny 3a1ay4a.




HOCTPOCHUS yria MEXITY
0COOEHHOCTH  TOCTPOEHHS  yria
HPSIMBIMHU B TIPOCTPAHCTBE.

[Ipu3Hak CKpemuBarOIMMXC MPSMBIX B
HPOCTPAHCTBE, OCHOBHBIEC CBOICTBA. MeTOIbI
BBIYHUCIICHUS PACCTOAHUA MCKAY
CKpELIMBAIOIIMMUCS IpsMbIMU. OmipesiesieHue
yIila MEeXIy NPSMOM U INIOCKOCTBIO;
OIpeIeNICHNUS IEPICHANKYISPa, HAKIIOHHOIA,
NPOCKIIMY; OIPECICHUE U IIPU3HAK
HEPIEHIUKYIISIPHOCTH MPSIMOM U TIOCKOCTH;
OIIPE/CIICHUE U IIPU3HAK IIEPIICHAUKYIAPHOCTU
IUIOCKOCTEH; TeopemMa O Tpex
MIEPIEHIUKYIISIPAX; CBOWCTBO
HEPIEHIUKYISPHBIX TNIOCKOCTEHl; aIrOPUTM
IIOCTPOEHHUS YIJIa MEXAY NPSMOU U
I0cKOCThI0. COCTaBIICHNE alNropuTMa
MOCTPOCHHUSI YTJIa MKy TUIOCKOCTSIMHU;
OmpeJeNICHUe IBYTPAHHOTO YIJIa U JINHEHHOTO
yIJia IByrpaHHOTO yIiia; HECTaHJAPTHBIN PUEM
HaXOJK/ICHHS JIMHEHHOTO YTiia IBYTPAaHHOTO

yria.

TPSIMBIMU;
MEKIY

nepeceKaromnecs, CKPELIMBAIOIIHECS).
®opmynupoBaTh U U300pakaTh  CIy4au
B3aUMHOTO  DACHOJIOKEHHS  TPSAMBIX B
IIPOCTPAHCTBE (mapanenbHble,

MEePECEKAIOIINECs, CKPEITUBAIOLINECS, HAXOAUTh
yroJl MEXy JABYMs IpSIMbIMK). DOpMYITHPOBATH
n n300pakarTh ciay4dau B3aHMHOT'O
pacIongoKeHus npaMon u rmiockoctd. Haxonurts
yrojl  MEXKIy T[psIMOA U IUIOCKOCTBIO.
®opmynupoBaTh U U300pakaTh  CIy4au
B3aUMHOTO  pACIOJOKEHUS  IJIOCKOCTEH B
npoctpanctBe.  Omnpeaenarb  yroi  MEXIy
IUIOCKOCTSIMH.

BitazeTp NOHATUSMU pacCTOSTHUE MEXKIY
¢urypamu B mpoCTpaHCTBE, 00N
HEePICHIUKYIISIP IBYX CKPEIIMBAIOIINXCSI
NPSMBIX U YMETh IIPUMEHSTH UX TPH PELHICHUH
3aja4. Biagerh MOHATHEM YToi MEXKIY
HPSIMBIMHU U YMETh IIPUMEHSTH €r0 MpH
pelieHuy 3a1a4a. Biajers MOHSATHEM yroi
MEKIY MPSIMOM U IJIOCKOCTBIO U YMETh
IPUMEHSTH €ro NPH pPelIeHNuH 3a1a4a. Biaaaers
MOHSTHSMH JIBYTPAHHBIH YTOJI, YTOJI MEXITY
IIOCKOCTSIMH, TIEPIICHIUKYJISIPHBIC TNIOCKOCTH
YMETh IPUMEHSATH UX MPU PEIICHUN 3a/1a4.

Komounanuu tei. 10 u.

[Tonsitne MHOTOrpanHuka. Ilpsamas u
HaKJIOHHas pu3Mel. [IpaBuiibHas mpusma.
[Tapannenenunen. Ky6. [Tupamuna.
Tpeyronbnasa nupamuna. [IpaBunbHas
nupamuga. Ycedennas nupamuia. [loustue
nmmHapa. Humaap. Konyc. Y cedeHnnslit
konyc. Cepa. [lonsTne koMOMHAIUH TEII.
[{unuHapsl, BIUCAaHHBIE U ONMCAHHBIE OKOJIO
npu3M. KoHyChl, BucaHHbIE U ONTMCAaHHbIE
OKOJIO MUpaMUJ.

Cdeppl, BiMCaHHBIE U ONHMCAHHBIE OKOJIO
IIPSIMBIX MPU3MBI, IPABUIIbHBIX THPaAMHU.
[TponzBoapHBIE KOMOHHAITNY ChHEPHI C

Pemrate 3amaum Ha HaxXOXJICHUE DIIEMEHTOB
cdepbl 1 Ha KOMOMHALIMIO: Cepbl U MUPAMUIBI,
IWIMHAPA U TIPU3MBI, IPU3MBI U c(epbl, KOHyca
U nupaMmuisl. Pemarh 3agauM Ha HaxoXJIeHUE
DIIEMEHTOB MHJIMHIPA, TUIOMAAA TOBEPXHOCTH
mwmHApa. Pabotate ¢ pUCYHKOM, YHMTaTh €ro.
Pemrate 3amaum Ha HaxOXJICHUE DIIEMEHTOB
KOHYCa,

Bitagers nmonsTHEM TENa BPALIEHU: IWIMH]P,
KOHYC, 11ap U cdepa U yMETb IPUMEHATh UX NPH
pemienuu 3a1a4. MimeTs npencraBiieHue O
CEYCHMAX LIWIMH]pA, KOHYCa U 11apa U YMETh
IIPUMEHATH UX IIPY pelIeHuy 3a1a4. Bianers
NOHATUSAMHU KacaTeJIbHbIE IIPSAMBIE U IUNIOCKOCTU
W YMETh IPUMEHSATH U3 MIPU PEIICHUH 3a7a4.
HMets npeacraBieHus O BIUCAHHBIX U
OMMCAaHHBIX chepax U yMETh MPUMEHSATh UX MIPU
peuieHuy 3a1a4. YMeTh pelaTh 3a1a4d Ha
KOMOMHAIMX MHOTOI'PaHHUKOB U TeJl BPALLEHUSI.




MHoOrorpaHHukamMu. KomMOuHanmu Kpyrisix Tei.
BrlnonHeHNE BBIHOCHBIX YEPTEXKEN B PEILICHUH
3ajJjay, CBSI3aHHbBIX C KOMOMHAIIMSIMU TeJl.

O0beMbl M NOBEPXHOCTH TeJ. / 4.

dopMyIIbl BEIYHCICHHUS] 00BEMOB
MHOTOTPaHHUKOB U TN BpaileHus. GDopmysibl
JUTSI BBIYMCIICHUS TIIOMIAIH TTOBEPXHOCTH
MHOT'OTPaHHUKOB U Te BpaieHus. [Ipuem
JOCTpaWBaHMS TETPAdIpa JI0 Napajlieienuneaa
IIPU BBIYUCIICHUH 00BEMOB.

3aaun Ha CpaBHEHUE TLIONIA[CH TOBEPXHOCTEH
1 00b€MOB MHOTOTPaHHUKOB.

['eomerprueckue 3a1aun Ha OTBICKAHUE
HarOOJIBIIEr0 U HAUMEHBIIIETO 3HAYCHHUS.
Mertox 00BEMOB.

PabotaTh ¢ yeprexxom u yutaTh ero. Paznuyars
BU/IbI MIPU3M. [aBatb ONUCaHue
MHOTOTpaHHUKOB. [Ipumensats dopmymy, s
BBIYMCIICHHS IUJIOIIAAM TOBEPXHOCTH ITPU3MBI.
Otnuyars Buabl nupamuja. Pemars 3amaun Ha
HAXOXJEHUE IUIomaan OOKOBOM MOBEPXHOCTH
nupamuasl. HaxoauTe mioniaam noBEpXHOCTH U
00BEeMBbI MHOTOTPAaHHUKOB U TEJ BPALICHUS.

Branets mOHATHSAMHE TUTOIIAIM TOBEPXHOCTEN
MHOTOTPaHHUKOB U YMETh IPUMEHSTh UX MPU
peuienuu 3a1a4d. Brnagets noHsTusMu o0beM,
00BEMbI MHOTOTPAaHHUKOB, 00BEMBI TEJ
BpAIICHUSI U IPUMEHSTH UX TP PELICHUH

3ajad.

HNmers  mpeacraBieHume 0  nojodbum B
IPOCTPAHCTBE M YMETh pemaTh 3aJa4d Ha
OTHOIIICHHE 00beMOB u Ioma e
TIOBEPXHOCTEH MO0OHBIX (HUTYD.




