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1. Ilnanupyembie pe3yJbTaThl 0CBOEHHUS] Y4eOHOT0 MpeaMeTa.
JMYHOCTHBIE:

- ¢(hopMHPOBAHHOCTH OTBETCTBEHHOTO OTHOILLIEHUS K YYEHUIO, TOTOBHOCTh U
CIIOCOOHOCTH K CAMOPA3BUTHIO U CAaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMH K
00y4YEHHIO U TO3HAHHIO, OCO3HAHHOMY IOCTPOEHHUIO MHAUBH Ty aJIbHOM
00pa3oBaTeNbHON TPAEKTOPUU C YUYETOM YCTOMUYHMBBIX TO3HABATEIbHBIX
UHTEPECOB;

- ¢(hOpMHPOBAHHOCTh KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLLIEHUU U
COTPYJIHUYECTBE CO CBEPCTHUKAMU, CTAPIIMMH U MJIAILIIMMH, B 00pa30BaTEIbHOMH,
OOLIECTBEHHO MOJIE3HOH, yueOHO-NCCIIeI0BATEIbCKON, TBOPUECKON U IPYTUX
BUJAX

JACATCIBHOCTH,

- YMCHHUC SICHO, TOYHO, 'PaAaMOTHO MU3JiIaraTb CBOU MBICJIU B YCTHOﬁ U TIMCbMEHHOM
peuu, IOHUMATb CMBICJI IIOCTaBJICHHOMN

3a/1a41, BBICTPANBaTh apPIryMEHTALMIO, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI;

- IPEICTaBJICHUE O MaTEeMAaTHYECKON HayKe Kak chepe 4eToBEYeCKOM
JesATEeIbHOCTH, 00 3Tarax ee pa3BUTHUs, O €€ 3HAUUMOCTH ISl Pa3BUTHS
UMBUJIN3AIIIY;

- KpEaTUBHOCTH MBIIIJICHNUS, HHUIIMATUBA, HAXOIYUBOCTh, AaKTUBHOCTH MPH
pEIICHNH aNTreOpanyecKux 3a/1ay;

- YMEHHE KOHTPOJHUPOBATh MPOLECC U Pe3yJIbTaT yueOHON MaTeMaTHYECKON
JEATEIIbHOCTH,

- CIIOCOOHOCTD K AMOLIMOHAJIIBHOMY BOCHIPHUSITHIO MATEMAaTUYECKUX OOBEKTOB,
3a/1a4, peUICHUN, PaCCyKICHUM;

MeranpeaMeTHbIE :

B 9 kiacce Ha ypokax reoMeTpuH, Kak U Ha BCEX MpeaMeTax, OyIeT mpoaoinKeHa
paboTa 1o pa3BUTHIO

OCHOB UMTATEIbCKOM KoMIleTeHInU. O0yUaromuecs OBIaJCI0T YTEHUEM KaK
CPEACTBOM OCYIIIECTBICHHUS CBOUX

I[aJILHCI‘/’IIHI/IX IIJIaHOB: IMTPOJOJI2KCHUA o6pa3013aHH;1 141 caM006pa3013aHH;1,
OCO3HAHHOT'O IINTAHUPOBAHUA CBOCTO aKTYaJIbHOI'O U

NCPCIICKTUBHOI'O KPpyra YTCHUA.

[Tpu n3yueHun reoMeTpuu 00y4aroIIUeCs] YCOBEPIICHCTBYIOT IPUOOPETECHHBIE
HaBBIKU paboOThI ¢ nH(pOpMaLIUEn U



nonoaHAT ux. OHU cMOTyT paboTaTh ¢ TEKCTaMU, IPpeoOpa30BbIBATH U
WHTEPIIPETUPOBATH COAEPKALLYIOCS B HUX

uHpOpMAITUIO, B TOM YHCIIE:

* CHCTEMaTH3HUPOBaTh, COMMOCTABIATh, aHAIM3UPOBATh, 0000IIATh U
WHTEPIPETUPOBATH MH(OPMAITIIO, COIEPIKAIITYIOCS B TOTOBBIX HH()OPMAITMOHHBIX
00BEKTAaX;

® BBIACIIATH I''IABHYIO U I/I36BITO‘-IHYIO I/IH(l)OpMaI_II/IIO, BBIITOJHATH CMBICJIOBOC
CBCPThIBAHUC BBIACICHHBIX (I)&KTOB,

MBICIIEH; MPEJCTABIATh HH(OPMALIMIO B CKATOU CIOBECHOM (popme (B BUE TIaHA
WJIU TE3WCOB) M B HAIJISIAHO-CUMBOJIMYECKOU popme (B BUE TaOIMIL, TpauiyecKux
CXEM U AMarpamm, KapT HOHATUN — KOHIIENITYaJIbHBIX JUarpaMM, OMOPHBIX

KOHCIIEKTOB);
* 3aMOJHSITH U JOTOJHATH TAOJHUIIbI, CXEMBI, TUAarPaMMBbI, TEKCTHI.

B xone n3yuenus reometpun 00y4aromuyecs: yCOBEPIICHCTBYIOT OIBIT IPOEKTHOM
JESATEIIbHOCTH KaK 0CO00M

dbopmbl yueOHOM pabOThI, CHOCOOCTBYIOIIEH BOCITUTAHUIO CAMOCTOSITEIIBHOCTH,
VWHHUIIMATUBHOCTH, OTBETCTBEHHOCTH,

ITOBBINICHHUIO MOTHBAaIluu 1 3(1)(1)CKTI/IBHOCTI/I y‘lC6H0ﬁ JACATCIBHOCTH, B XOA€
pain3anmu UCXOAHOI'0 3aMbICJIa Ha

PaKTUYECKOM YPOBHE OBJI/ICIOT YMEHHEM BbIOMPATh a/IeKBATHBIE CTOSILEH
3aJa4e CPEACTBa, IPUHUMATh PELICHUS, B

TOM YHCIIC M B CHTyallusiX HeonpeaeneHHoCTH. OHU MMoiTydaT BO3MOXKHOCTh
pa3BUTH CIOCOOHOCTH K pa3paboTKe

HCCKOJIbBKHNX BAPpHUAHTOB pCIHCHPIﬁ, K IIOUMCKY HECTAaHAAPTHBIX pCIHCHI/II‘/’I, IMOUCKY "
OCYIICCTBJIICHHUIO HauoOoee IMPpUECMIICMOT O

pELICHUS.
PerynstuBHbie:

[l OoNpCACIIATh HCJIb ACATCIIBHOCTU HA YPOKC C IOMOIIBIO YUUTCIIA U
CaMOCTOATCIIBHO,

] y4UTBCSI COBMECTHO C YUHUTEJIEM 0OHApPYKUBATh U (HOPMYJIMPOBATH YIEOHYIO
npobiiemy;

] y4uThCS TUIAHUPOBATH YUEOHYIO ACSTENBHOCTD Ha YPOKE;



] BBICKa3bIBaTh CBOIO BEPCHUIO, MBITATHCA MpEAJiaraTh Cocod e€ mpoBepku (Ha
OCHOBE MPOAYKTHUBHBIX 3a/IaHUI B YICOHHKE);

] paGoTast 10 MpeI0KEHHOMY IIJIaHy, HCIIOJIb30BaTh HEOOXOAUMBIE CPEACTBA
(y4eOHUK, KOMIIBIOTEP U UHCTPYMEHTHI);

[l ONpCACIIATh YCIICHIHOCTD BBIITOJIHCHHA CBOCTO 3a/laHHA B 1UAJIOTC C YUUTCIICM.

CpeactBoM GOpMHUPOBAHUS PETYIISTUBHBIX JTEUCTBUM CITY>KAT TEXHOJIOTHS
POOJIEMHOTO TUAJIOTA HA dTAIe U3YICHUS

HOBOT'O MaTepHala U TEXHOJIOTHs OLEHUBAaHUs 00pa30BaTeNIbHBIX JOCTH)KCHUN
(Y4eOHBIX yCIIEXOB).

Ilo3HaBaTebHEIE:

] OpUEHTHUPOBATHCS B CBOEH CUCTEME 3HAHUM: IOHUMATh, UTO HY)KHA
JOTIOTHUTENbHAS MHGOpMAITUs (3HAHUS) I PEIICHUs y4eOHOM 3aa9u B OJMH
1ar;

] menaTh mpeaBapUTEIbHBIA OTOOP UCTOYHUKOB HH(POPMAITUU TSI PEIICHUS
y4eOHOM 3a1a4u;

] 1oOBIBaTh HOBBIE 3HAHMSI: HAXOIUTH HEOOXOAUMYIO HH(OPMALINIO, KaK B
y4eOHUKe, TaK U B IPEUIOKEHHBIX YUUTEIEM

CJIOBapAX, CIPABOYHUKAX U UHTEPHET - pECypcax;

] moOBIBaTh HOBBIE 3HAHUS: U3BJIEKATh MHPOPMAIIHIO, MPEJCTABICHHYIO B Pa3HBIX
dbopmax (Tekct, Tabauia, cxema, WUTFCTpaIus U Jp.);

nepepadaThIBaTh MOJYYCHHYIO HHPOPMAIINIO: HAOIIOAATh U JIeIaTh
CaMOCTOSITeNIbHBIE BBIBOABI. CpeicTBOM (OPMUPOBAHUS TTO3HABATEIILHBIX
JEHCTBUM CIY>KUT y4eOHbII MaTepual u 3afaHus yueOHuKa, 00ecreunBaronme
TIEPBYIO JTMTHUIO

pa3BUTHUS — YMEHHE OOBICHATD MUP.
KoMmyHUKaTUBHBIE:

] JOHOCUTBH CBOIO MO3ULUIO 0 APYTUX: O(QOPMIISATE CBOIO MBICIIb B YCTHON U
NMCBMEHHOM peud (Ha YPOBHE IPEII0KEHUS TN

HEOOJIBIIIOTO TEKCTA);
] cymaTh ¥ TOHUMATh PeUb APYTHUX;
] BBIpa3UTEIHLHO YNTATh U TIEPECKA3BIBATH TEKCT;

] BcTynath B Oecely Ha ypOKe U B )KU3HH;



[} COBMECTHO JOTOBApUBATHCA O MIpaBUJIax OOIICHHS U TTOBEJICHUSI B IIIKOJIE U
CJICJIOBATh UM;

] y4UTBCS BBIMOJIHATH PAa3IUYHbIE POJIM B TpymIe (JIuaepa, UCIOTHUTEIS,
KPUTHUKAQ).

CpenctBom GOopMHUPOBAHUS KOMMYHUKATUBHBIX JEHCTBUM CITY>KAT TEXHOJIOTHUS
npoOJieMHOT0 auanora (moOyXaarmuil 1

NOABOASIIIUIN JUAJIOT), TEXHOJIOTUSI TPOIYKTUBHOTO UTEHUS U OpTraHU3allUs
paboThI B MaJIbIX Tpynnax.

3) IlpeameTHBIE pe3yabTaTHl OCBOECHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpPaMMBI

BLIHYCKHI/IK HAaydIUTCs (,Z[J'IH HCIIOJIB30BaHHA B HOBCC,Z[HCBHOﬁ ZKN3HHU U
obecrneyeHus BO3MOKHOCTH YCIICIIHOTO

MPOIOJIKEHUS 00pa3oBaHus Ha 0A30BOM YPOBHE)
['eomeTpuueckue GUrypbl
1 OnepupoBaTh Ha 6a30BOM YpOBHE NOHATUSMU T€OMETPUUECKUX PUTYD;

] u3BIEKaTh MH(POPMAITHIO O TEOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO HA
yepTexkax B IBHOM BUJIE;

] IpUMEHSTD JUI PEIICHUs 3a]1a4 TeOMETpHUUecKHe (PaKkThl, €CIIU YCIOBUS UX
IPUMEHEHUS 33J1aHbl B IBHOU (popMeE;

[l pemars 3a/la4ur Ha HaAXOKACHHUC I'COMCTPUICCKHUX BCIIMIMUH I10 o6pa3uaM N
aJIropuTmMam.

BBIHYCKHI/IK IMOJIYIUT BO3MOKHOCTb HAYUUTBCS:

] mcrnosp30BaTh CBOMCTBA FrEOMETPUUECKUX (UTYD JJIsl pEIIeHNs TUIIOBBIX 33/1a4,
BO3HUKAIOIIUX B CUTyallUsIX [IOBCECAHEBHOU

JKU3HHU, 3a1a49 IMPAKTHICCKOTI'O0 COACPIKAHMUA.
I/IBMepeHI/IH X BBIYHCICHUSA

] BBIOJIHATH HN3MCPCHUC IJINH, paCCTOHHHﬁ, BCJIMYHH YTJIOB, C IOMOIIBIO
HHCTPYMCHTOB IJIA H3MepeHHﬁ JJIMH U YTJIOB;

] mpuMeHATh (POpPMYIIBI IEPUMETPA, TUIOLIAAN U 00beMa, IUIOIIAIA TOBEPXHOCTH
OT/ICJIbHBIX MHOTOTPAHHUKOB MPHY BBIYUCIEHUSIX, KOTJ]a BCE JIAaHHbIE UMEIOTCS B
yCIIOBUH;

| mpumensTs Teopemy [ludaropa, 6a30Bbie TPUTOHOMETPHUUECKHE COOTHOILICHUS
JUIs1 BBIYUCIICHUS [IUIUH, PACCTOSIHUM, IUIOIIAACH B IPOCTEHINX CIIyYasx.



B noBceiHeBHOM KU3HU U NIPU U3YYEHUU JAPYTUX PEIMETOB:

[} BBIYUCIIATH PACCTOSIHUSA Ha MECTHOCTH B CTAHJIAPTHBIX CUTYaLUAX, IUIOLIAAU B
IIPOCTENIINX CIIy4asix, IPUMEHATh

(GbopMyJIbl B IPOCTEHIINX CUTYALUSAX B IOBCEITHEBHOM KU3HH.

['eomerpuyeckue npeoOpa3oBaHUs

Crtpouts Gpurypy, CAMMETPUYHYIO JaHHOU (PUTYpPE OTHOCUTEIHHO OCH U TOUYKH.
B noBcenHEeBHOM KU3HU U NIPU U3YYECHHUH IPYTUX MIPEIMETOB:

] pacnio3HaBaTh JIBUKEHHUE OOBEKTOB B OKPYXAIOLEM MUPE;

] pacrio3HaBaTh CHMMETPUYHBIE (DUTYPBI B OKPYKAIOLIEM MHpE.

BekTopbl 1 KOOpAUHATHI HA MIJIOCKOCTH

) OnepupoBaTh Ha 6a30BOM YpPOBHE MOHATHUSIMHU BEKTOP, CYMMa BEKTOPOB,
MPOU3BEACHUE BEKTOPA HA YHUCIIO, KOOPAUHATHI

Ha IMIOCKOCTH,

] onpenensaTh NPUOJIMKEHHO KOOPAUHATHI TOUKH 10 €€ U300paKeHHIO Ha
KOOPJAWHATHOM TIOCKOCTH.

B noBceHeBHOM KU3HU U NIPU U3YYEHUU JAPYTUX PEIMETOB:

| “ICOJIL30BATh BCKTOPbI AJI pCIICHHA HpOCTCﬁMHX 3aJia4d Ha OIIpCACIICHUC
CKOpPOCTH OTHOCHUTCIIbHOT'O JIBHUXKCHHAL.

I/ICTOPI/I}I MaTCMaTHUKH

"] OnuChIBaTh OTACJIBbHBIC BbIAAOIINUCCA PC3YIIbTAThI, ITIOJYYCHHBIC B XOC
Pa3BUTHA MAaTCMATUKHU KaK HAYKH,

] Yyamuiics ToJy4uT BO3MOKHOCTh HAYUYUTHCS: IIPUBOJUTH IIPUMEPDI
MaTEMaTUYECKUX OTKPBITUI U UX aBTOPOB, B CBSA3HU C OTEYECTBEHHON U BCEMUPHOU
VUCTOPHUEN;

| IOHUMATh PpOJIb MAaTEMATHUKH B Pa3BUTHHU Poccunm.
MCTOI[LI MaT€MaTHUKHU

Br16upath moaxoasamuii M3y4eHHBIA METO/I ISl PEIICHUSI U3yUYCHHBIX TUIIOB
MaTeMaTUYECKHUX 3a]1a4;

[IpuBoANTH MpUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH
JNEUCTBUTEIBLHOCTH U MPOU3BEICHUIX

HCKYCCTBA.



BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYUHUTHCA: (,Z[J'IH oOecreYeHUsT BO3MOKHOCTHU
YCIICHIHOI'O IMPOAOJIKCHUA

oOpa3oBaHus Ha 6a30BOM U yTIIyOJIEHHOM YPOBHSIX)
['eomeTpuueckue Guryps
1 OniepupoBaTh MOHSATHIMHU T€OMETPUUECKUX QUTYD;

] u3BNEKaTh, UHTEPIIPETUPOBATH U MTPEOOPA30BHIBATH HHPOPMAIUIO O
reoMeTpruecKuX (purypax, npeicTaBiIeHHYIO Ha

yepTekKax;

] mpUMEeHSTh reoMeTpruecKkue (DaKThl AJIsl peHIeHHs 3a/1a4, B TOM YHUCIIE,
IPEANOJIATAIOIINX HECKOIBKO IAr0B PEIICHUS;

1 bopmynupoBaTh B MPOCTEUIINX CIIy4asiX CBOMCTBA U pU3HAKU QUTYD;
[ ] TOKa3bIBaTh F€OMETPUUYECKUE YTBEPKICHUS,

| BIaseTh CTaHAAPTHON KJIacCU(pUKaLMEN IIOCKUX (Uryp (TpeyrojbHUKOB U
YETBIPEXYTOJIbHUKOB).

B noBceiHeBHOM KU3HU U NPU U3YUYEHUU JAPYTUX PEIMETOB:

] UCTIOB30BaTh CBOMCTBA TEOMETPUUYECKHUX (DUTYP JUTsl pEIeHUs 3a/1a4
IIPAKTUYECKOI0 XapaAKTEPA U 3a/1a4 U3 CMEKHBIX

JUCLAILINH.
N3mepenust 1 BEIYUCIICHUS

1 OnepupoBaTh NPEACTABICHUSIMU O JUIMHE, TUIOIIAIU, 00beMe KaK BEJIMYUHAMH.
[Tpumensits Teopemy [Iudaropa, hopmyisl miomaan, 06beMa npu pereHuu
MHOT'OIIAroBBIX 33]1a4, B KOTOPHIX HE BCE IaHHBIE IPEACTABIICHbI SIBHO, a TPEOYIOT

BBIYHCIICHU, OTIEpUPOBATH 00JIee MUPOKUM KOJIUYECTBOM (HOPMYIT IJTUHBI,
IO, 00bEMa, BBIUUCIATh XapaKTEPUCTUKU KOMOMHAIUN GuUryp
(OKpYKHOCTEH U MHOTOYTOJILHUKOB) BBIYUCIISITh PACCTOSHUS MEXIY (hurypamu,
IIPUMEHSITh

TPUTOHOMETpHUUECKHE (YOPMYIIBI JIsl BEIUMCICHHUM B 00JIee CIIOKHBIX CIydasX,
IIPOBOAUTH BBIYUCIICHUS HA OCHOBE PaBHOBEIUKOCTH U PABHOCOCTABICHHOCTH;

[ IMPOBOJUTE IIPOCTHIC BBIYUCIICHUS Ha 00BEMHBIX TCIax,

1 hopmynupoBaTh 331a4u Ha BHIYMCICHUE IJIUH, IJIOMAAeH 1 00BEMOB U pelIaTh
UXx.

B noBcenHEeBHOM )XKU3HU U NIPU U3YYECHUH APYTUX MIPEIMETOB:



[ IMPOBOJWTDL BBIYMUCIICHUS HA MCCTHOCTH,

| npuMEeHSTh (POPMYJIbl IPU BHIYMCIEHUSAX B CMEXHBIX YUEOHBIX IIpeIMETaX, B
OKpY’Karolen TeUCTBUTEIbHOCTH.

['eomeTpuyeckue MoCTpoeHus

1 U3o0Opaxath reomeTpuieckue GUrypbl o TEKCTOBOMY U CUMBOJIbBHOMY
OMHCaHUIO;

[ CBO60,Z[HO OIICPUPOBATH UCPTCIKHBIMHY HHCTPYMCHTAMH B HCCJIOJKHBIX CIIydasaX,

(] BBIITOJIHATH NOCTPOEHHUS TPEYTOJIBHUKOB, TPUMEHSTh OTIEIIBHBIE METOIbI
MOCTPOEHUM LUPKYJIEM U JIMHEUKOU U ITPOBOJAUTH MPOCTEUIINE UCCIICTOBAHUS
YUCIla PELICHUM;

] n300pakaTh TUIOBbIE TIIOCKUE (GUTYPBI U 0OBEMHBIE TENA C TOMOIIbIO
IPOCTEUIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B noBceiHeBHOM KU3HU U NIPU U3YYEHUU JAPYTUX MPEIMETOB:

] BBIMIOJIHATH MPOCTEHIIHNE MOCTPOSHUSI HA MECTHOCTH, HEOOXOIMMbIE B peaJIbHOU
JKU3HU;

] olleHMBATh pa3Mephl PeaTbHBIX 00BEKTOB OKPYIKAOIIET0 MUDPA.
[IpeobpazoBanms

1 OnepupoBaTh MOHATHEM JIBKEHUS U MPEoOpa3z0oBaHus MOA00MS, BIAJCTh
nprueMaMu OCTPOEHUs (PUTyp C UCIIOJIb30BAaHUEM JABUKEHUHN U MPeoOpa3oBaHUM
1no/1001s, IPUMEHATD MOJyYEHHBIE 3HAHUS U OTIBIT TOCTPOEHUI B CMEKHBIX
IPEAMETAX U B PEAIBHBIX COCTABIISIOIINE, IPUMEHSTD MTOJIYYEHHbIE 3HAHUS B
bu3uKe, 0Jb30BaThCs HOPMYIION BHIYUCICHUS

PACCTOSTHUSI MEXAY TOUYKaMU 10 U3BECTHBIM KOOpPAMHATAM, UCHOJIb30BATh
ypaBHeHus (pUTryp Uil pelIeHus 3a/1ay;

[ INPHUMCHATH BEKTOPEI U KOOPAMWHATLI JJIA pCIICHUA TCOMCTPUICCKUX 3aaa4 Ha
BBIYHCJICHUC OJIMH, YIJIOB.

B noBceiHeBHOM KU3HU U NPU U3YYEHUU JAPYTUX TPEIMETOB:
] ICTI0JIB30BATh MOHSTHUSL BEKTOPOB U CUTYAIUAX OKPY>KAIOIETO MUPA;

] ctrpouth GUTYpyY, TOJOOHYIO TAHHOMU, TTOJIH30BATHCSI CBOMCTBAMH OO0 TS
000CHOBaHUs CBOMCTB (HUTYD;

] MpUMEHATH CBOWCTBA JIBMXKCHUM JIJIS1 IPOBEICHUS MIPOCTEUIINX 00OCHOBAHU I
CBOWCTB GuUryp.

B noBcenHEeBHOM XKU3HU U NIPU U3YyYECHUH APYTUX IIPEIMETOB:



] MpUMEHSTh CBOMCTBA JBM)KCHUHN U MIPUMEHSIThH 1101001€ 7151 TOCTPOCHUH U
BBIYUCJICHU.

BekTopbl 1 KOOpAUHATHI HA MIJIOCKOCTH

] OnepupoBaTh NOHATUSIMU BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, MPOU3BE/ICHUE
BEKTOpA Ha YKCJIO, YTOJ MEXIY BEKTOPAMHU, CKaISIPHOE MPOU3BE/ICHHE BEKTOPOB,
KOOPJIMHATHI Ha MJIOCKOCTH, KOOPAMHATHI BEKTOPA;

] BBITIOJIHATH IEUCTBUS HaJl BEKTOPAMH (CIOKEHHUE, BBIYMTAHUE, YMHOKEHUE HA
YHCJI0), BBIUUCIISTH CKAJIIPHOE IPOU3BENIEHUE, ONIPENEIATh B IPOCTEUIIINX
CIIy4asX yrojl My BEKTOPAaMHU, BBIIIOJIHATH Pa3JI0KEHUE BEKTOPA HA

[} KOOpAMHAT JUIsl pelieHus 3a1a4 1o pusuke, reorpaduu U APyrUM y4eOHBIM
IpEeIMETAM.

I/ICTOPI/I}I MaTC€MaTHUKH

[} XapakTepu30BaTh BKJIaJ BbIAAIOIIUXCA MATEMAaTUKOB B PA3BUTHUE MATEMATUKU U
UHBIX HAYYHBIX 00JIacTeH;

] mHOHMMATh POJIb MATEMATUKU B pa3BUTUU Poccum.
MeTtoabl MaTEMaTUKHA

] Micnionib3ysi U3y4YE€HHBIE METO/IbI, TIPOBOJIUTH JI0KA3aTEIILCTBO, BHITIOJIHSIThH
OTPOBEPIKEHUE;

] BBIOMpATh U3yUYCHHBIE METOJIBI M IX KOMOWHAITUU ISl PEIICHUS
MaTeMaTUYECKHUX 3a]1a4;

| MICMOJIb30BAaTh MATEMATUYECCKUE 3HAHUS JJIS1 OIIMCAHUS BaKOHOMepHOCTeﬁ B
OKPY)KaIOHICﬁ ,Z[CﬁCTBHTCJ'ILHOCTPI " IIPOU3BCACHUAX NCKYCCTBA,

] IPUMEHATH MPOCTEHINE TPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI PY PEIICHUH MaTeMaTHUYECKUX 3a/1au.

2. CopneprxaHue yueOHOro mpeaMeTa
1. Bektopel. MeTon koopauHar

[Tonsitue BekTOopa. AOGCOTIOTHAS BEIMUMHA U HAIIPABJICHUE BEKTOpa. PaBeHCTBO
BEKTOPOB. CJI0KEHUE U BEIYUTAHUE

BEKTOPOB. Y MHOKEHUE BEKTOPOB. Y MHOKEHUE BEKTOPa Ha 4K ciio. KosmmHeapHbie
BEKTOpHI. Pa3noxkeHne BekTopa 1o

KOOpAuHATHBIM BekTopam. Koopannatel Bextopa. [Ipocrenmme 3anaun B
KOOpJIMHATax. Y paBHEHNUE OKPYKHOCTH U

IPSAMOM.



OcHoBHas [ECJIb — HAYUYHUTDH YYAIIUXCS BBIIIOJIHATD ,Z[CﬁCTBI’IH Haa BEKTOpaMH KakK
HarpaBJICHHBIMH OTPC3KaAMH,

4YTO BAKHO AJIs IPUMCHCHUA BECKTOPOB B (I)I/ISI/IKe; ITIO3HAKOMMUTH C MCIIOJIB30BAHUECM
BCKTOPOB N MCTOAAd KOOPJAHUHAT

IPU PELIEHUU T€OMETPUUECKUX 3aau.

BCKTOp OIIPpCACIIACTCA KaK HaHpaBHCHHLIﬁ OTPEC30K U HCﬁCTBHH HaJ BCKTOpaMHu
BBOIATCA TAK, KaK 3TO IIPUHATO

B (U3HKeE, T. €. KaK JACUCTBUA C HANpaBJIeHHbIMU OTpe3kamu. OCHOBHOE BHUMaHNE
JIOJIKHO OBITH YJIEIIEHO BBIPAOOTKE

YMEHHH BBITIOJHSATH ONEpaIy HaJl BEKTOpaMu (CKJIaIbIBaTh BEKTOPHI IO
IpaBUjIaM TPEYroJibHUKA U MapajuiejorpaMmma, CTpOUTh BEKTOP, PaBHBIA Pa3HOCTH
JIBYX JTaHHBIX BEKTOPOB, a TAK)KE BEKTOP, PaBHBIN MPOU3BEACHUIO TaHHOTO
BEKTOpa Ha JAHHOE YUCIIO).

Ha npumepax mokasbIiBaeTcsi, Kak BEKTOPbI MOTYT IPUMEHSTHCS K PEIICHUIO
reoMeTpUUeCKUX 3aaa4. JleMoHcTpupyeTcs 3PpPEeKTUBHOCTh MPUMEHEHHS POPMYIT
U1 KOOPIMHAT CePEeIUHBI OTPE3Ka, PACCTOSIHUSA MEXY ABYMS TOUKAMHU,
YpaBHEHUN OKPYKHOCTH U MPSIMOM B KOHKPETHBIX T€OMETPUUECKUX 3a/1adax, TEM
CaMbIM JIaeTcs MpeJICTaBlIeHHue 00 N3yUYeHUH TeOMETPUYECKUX (PUTYpP C TOMOIIBIO
METOJI0B ajareOphl.

2.CoOTHONIEHUS MEXTYy CTOPOHAMU U YIJIaMH TpeyrojbHuka. CKajasipHOe
MPOU3BEACHUE BEKTOPOB

CuHyC, KOCMHYC M TaHT€HC yria. Teopembl CHHYCOB U KOCHHYCOB. Pemienue
TPEyTroabHUKOB. COOTHOMIEHUS MEXTY

CTOpOHaMM U yIJIaMH TPpEYTrOJbHHUKaA. CKaJ'I}IpHOC IIPOU3BCACHHNC BCKTOPOB U €T'O
IMPUMCHCHUC B TCOMCTPHUICCKUX 3a/lavdax.

OcHOBHas 1€Jb — PA3BUTh YMEHUE YYAUIUXCS IPUMEHITh TPUTOHOMETPUUECKUI
anrapar IIpy peleHun

TCOMCTPHUUYCCKUX 3a/[a4.

Cunyc u kocunyc jro60ro yria ot 0° 7o 180° BBOASTCS ¢ TOMOIIBIO €TMHUYHOM
MOJTYOKPYXHOCTH, JOKa3bIBAIOTCS

TEOPEMbl CHHYCOB U KOCUHYCOB U BBIBOAMTCS €llle OAHa (popMyJia IIIOIIaIx
TpPEyTroJbHUKA (TTOJIOBUHA TPOU3BEACHUS

JIBYX CTOPOH Ha CUHYC yIJIa M€Ky HUMH). DTOT anmnapar IpUMEHSETCs K
PELIEHNIO TPEYTOJIbHUKOB.



CkansipHOoe IpOU3BECHUE BEKTOPOB BBOAUTCS KaK B GU3HKE (IPOU3BEACHUE ITTUH
BEKTOPOB Ha KOCUHYC YIJIa MEXIY

HUMH). PaccMaTpuBaroTCs CBOMCTBA CKaJISIPHOTO MPOU3BEICHHUS U €TO
IIPUMEHEHHUE IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

OcCHOBHOE BHUMAHHUE CJIEAYET yICTUTh BEIPA0OTKE MPOYHBIX HABHIKOB B
MPUMEHEHUU TPUTOHOMETPUUECKOTO alllapara Mpu perieHu reOMeTPUIECKUX
3ajad.

3.JlnMHa OKpYKHOCTH U IJIOIIAb KpyTa

[TpaBunbHBIE MHOTOYTOJIBHUKH. OKPYKHOCTH: ONMMCAHHAS OKOJIO MPAaBUIIBHOTO
MHOI'OYI'OJIbHUKA U BIIMCAaHHAs B HEro. IlocTpoeHnue npaBuibHbIX
MHOTI'OYT'OJIbHUKOB. [[JIMHA OKPYKHOCTH U IIJIOIIAb KPYTa.

OcHOBHas 11€J1b — PACIIUPUTH 3HAHUE YYAIIUXCSA O MHOIOYI'OJIbHHUKAX;
PacCMOTPETh MOHATHUS JJIMHBI OKPYKHOCTH

¥ TUIOIIAIU Kpyra U (hOpMyJIbl AJisl X BhIUMCICHUS B Hauasie TeMbl 1aeTcs
OIPENEIICHUE IPABUIILHOTO

MHOTOYTOJIbHUKA U pAaCCMATPUBAIOTCSI TEOPEMBI 00 OKPYKHOCTSIX, OITUCAHHOM
OKOJIO MPaBUIBHOIO

MHOT'OYTOJIbHUKA U BIIMCAHHOW B HETO. C MOMONIbIO0 OITUCAHHOW OKPY>KHOCTH
pelIarTcs 3a1a4u O MOCTPOCHUHU IPABUIIBHOTO LIECTUYTOJIbHUKA U IIPABUIIBHOIO
2re-yroiabHUKa, €CJIH J1aH MPaBUJIbHBIN M-YTOJbHUK.

@opMyJibl, BRIPAKAOIIME CTOPOHY IIPABUIIBHOTO MHOTOYTOJIBHUKA U PAUyC
BIIMCAHHOMN B HETO OKPY>KHOCTH

yepe3 pauyc OMMCAHHON OKPYKHOCTH, UCTIOIb3YIOTCA MPU BbIBOJE (PopMyil
JUTMHBI OKPY>KHOCTHU U TUIOIIAAN

Kpyra. BeIBoJ| onMpaercs Ha MHTYUTUBHOE MPECTABIEHUE O MpEJeie: Mpu
HEOIPAHUYEHHOM yBEIUYEHUU

YHUCIa CTOPOH MPAaBUIBHOTO MHOTOYTOJIBHUKA, BIUCAHHOTO B OKPY>KHOCTh, €70
MEPUMETP CTPEMUTCS K JUTMHE ATOM OKPY>KHOCTH, a IJIOMIaAb — K IUIOIAAN
KpyTra, OrpaHUYEHHOTO OKPYKHOCTHIO.

4. JIpukeHue

OTtob6paxkenue miockoctu Ha ceO. [lonstue aBmxenus. OceBasi U IIEHTpaIbHAS
cumMmeTpus. [lapanienbHblii IEPEHOC U

moBopoT. Hasoxxenus u n1BUKEeHUSI.



OcCHOBHas 11E€JIb — MO3HAKOMUTD YYAIIUXCS C TTIOHATUEM JIBUKEHUS U €T0
CBOMCTBaAMU, C OCHOBHBIMH BUJAMHU JBHMXKCHUM, CO B3aUMOOTHOIIICHUSIMU
HaJIOKCHUU U IBUKEHUM.

I[BI/I)KeHI/Ie IINTOCKOCTH BBOJIUTCA KaK 0T06pa>1<eHHe IIJTIOCKOCTH Ha CC6$I,
COXpaHAOMICC paCCTOAHHUC

MCXKAY TOYKaMH. HpI/I pacCMOTPCHUH BUI0B I[BI/I)KCHI/Iﬁ OCHOBHOC€ BHUMAHHUC
YACTACTCA IMMOCTPOCHUIO

00pa3oB TOYEK, NPSIMBIX, OTPE3KOB, TPEYTOJILHUKOB MIPU OCEBOU U LIEHTPAIbHOU
CUMMETPUSX, MapaJljIeIbHOM epeHoce, mopopore. Ha adppextHpix mpumepax
MIOKa3bIBAECTCS IPUMEHEHHE JIBHXKEHHI ITpU

pELICHUH T€OMETPUUECKUX 3a/1a4.

[ToHsiTHE HANOXKEHUSI OTHOCUTCS B IAHHOM KYPCE K YMCITYy OCHOBHBIX TTOHSITHIA.
JlokaspIBaeTCs, YTO MOHSATHS HAJIOKCHUS U IBUKECHUS SBIISIFOTCS
HKBUBAJICHTHBIMHU: JIF000€ HATOKEHUE SIBIISICTCS JBUKEHUEM IIJIOCKOCTH U
oOpatHo. M3yuenue noka3arenbCcTBa He SABISETCS 003aTeIbHBIM, OJTHAKO CJIETYET
paccMoOTpeTh

CBSI3b MOHSATUM HAJIOXKCHUS U JABHKCHUS.

S.HauanbHble cBeeHMs U3 crepeoMeTpun. [Ipenmer crepeomerpun.
['eomeTpruueckue Tena U MOBEPXHOCTH.

MHororpaHHuKy: Npu3Ma, napajviesenunea, nupaMmuaa, Gopmyiasl AJis
BBIUKCIICHHS UX 00BeMOB. Tella U MOBEPXHOCTH BPAILEHUS: [IHJIMHAP, KOHYC,
cdepa, map, GopMyIIbl sl BBIYUCICHUS UX IUIONIA/IeH MOBEPXHOCTEN U 00EMOB.

OcHOBHas 111 — JaTh HAYaJIbHOE MPEJCTABICHUE O TeNIaX U MOBEPXHOCTSX B
POCTPAHCTRBE;

MO3HAKOMHTbH YYAIUXCsI C OCHOBHBIMH (pOPMYJIaMU JIJIsl BEIYMCIICHUS TIJIOMIAACH
MOBEPXHOCTEN U 00BEMOB

TCII.

PaccMoTpenue mpocTelmmx MHOTOTPaHHUKOB (TIPU3MBI, ITapalIeiIeIuIe/a,
IUPAMHU/IBI), @ TAK)KE TCJI M IOBEPXHOCTEH BpalieHus (LUIMHpa, KOHyca, chepsl,
Irapa) MPOBOIUTCS Ha OCHOBE HATJISTHBIX MPEACTABIICHUH, 0€3 MPUBJICUCHUS
aKCcUoM crepeoMeTpun. POpMyJIbl I BBIYMCICHUS 00BEMOB YKa3aHHBIX TEJ
BBIBOJIATCS HA OCHOBE mpuHItMIa KaBaibepu, GopMyIIbl ISl BBIMUCIICHUS
TToNIaiel OOKOBBIX TOBEPXHOCTEH IMIIMHAPA U KOHYCA TOJTYYaIOTCs C TIOMOIIIBIO
pa3BepPTOK ITUX IMOBEPXHOCTEH, (hopMyIia miomiaan chepbl IPUBOAUTCS O3
000CHOBaHHUS.

6. [ToBTOpEeHuE



No ypoka Tema ypoxa

| [ToBTOpEHUE.

2 IToBTOpEHUE.

3 [ToHsiTHE BEKTOpA, PABEHCTBO BEKTOPOB.

4 OTkJapIBaHUE BEKTOPA OT JaHHOW TOYKHU

5 CymMa IByX BEKTOPOB. 3aKOHBI clloxkeHus. Cymma

HCCKOJIBKNX BCKTOPOB

Bperuutanue BCKTOPOB

YMHOKEHHE BEKTOPA HA YUCIIO

[IpuMeHeHre BEKTOPOB K PEIICHUIO 33]1aY.

O oo I &

Cp CAHSA JIMHWA TpallCIun

10 Pemenue 3amau

11 Paznoxenue BeKTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOpaM.

12 | KoopauHatel BEKTOpa

13 [Ipocreitmme 3a7a4n B KOOpAMHATAX.

14 | Ilpocreimme 3a1a4m B KOOpAMHATAX

15 Pemenue 3a1aqy MeTo10M KOOpAMHAT.

16 | YpaBHEHHE TMHUY HA IUNIOCKOCTU. Y PaBHEHUE OKPYKHOCTH.

17 VYpaBHeHHE TPSAMOi

18 | YpaBHEHUS OKPYKHOCTU U IIPSIMOM

19 Pemenune 3amau no reme «Meton koopauHaTy. [logroroBka k
KOHTPOJILHOU padoTe.

20 | Koumponvnasn paboma Ne 2 «Memoo Koopounam).

21 CuHycC, KOCUHYC Y TaHT€HC yTJIa.

22 CuHHYyC, KOCUHYC M TaHI'€HC yTJa.

23 CuHHyC, KOCUHYC M TaHI€HC yTJa.

24 | Teopema o nomaau TpeyrojbHUKA.

25 Teopema cunycoB. Teopema KOCUHYCOB

26 Pemenue TpeyroabHUKOB.




27

Pemenue tpeyronbHUKOB.

28 Yroa Mexly BEKTOpaMu

29 CkansipHoe pou3BeICHUE

30 | Pemenue tpeyroibHUKOB. CKaIIpHOE MPOU3BEICHHE
BEKTOPOB UM €T0 CBOWCTBA.

31 Koumponouas paboma Ne 3 «Coomnowienue meiicoy
CMOPOHAMU U Y2IAMU MPEY201bHUKA

32 [IpaBusibHBIE MHOTOYTOJIbHUKH.

33 OKpy>KHOCTb, OITUCAHHASI OKOJIO IPABUIIBHOTO
MHOT'OYT'OJIbHUKA W BIIMCAHHAS B PABUJIbHBIN
MHOT'OYTOJIbHUK.

34 | ®opMybl 17151 BBIYMCIEHUS TUIOMAU TPABUIIBHOTO
MHOT'OYTOJIbHUKA, €r0 CTOPOHBI U Painyca BIUCAHHOU
OKPY’KHOCTH.

35 Pemenune 3amau no reme «lIpaBuibHbI MHOTOYTOJIBHUK.

36 JImuHa OKPY>KHOCTH.

37 JlnuHa okpyxxHOCTU. Pemenune 3anay.

38 | IInowmwanp Kpyra u KpyroBoro CeKTopa.

39 | Ilnowmane kpyra. Pemenue 3anay.

40 [lmomane kpyra. Pemenue 3agau.

41 Ob6o6maromuit ypok no teme «JlimHa okpykaoctu. [Inomanp
Kpyray.

42 Pemenue 3amau. [loaroroBka Kk KOHTPOILHOM paboTe.

43 Koumponwvnan paooma Ne 4 «/[nuna oxpyscnocmu.
Inowaodw kpyza

44 | OTtoOpakeHne MIOCKOCTH Ha ce0s

45 [Toustne nBrxenus. CBoNcTBa ABUKECHUS.

46 | Pewenue 3anau.

47 [TapannenbHbIM IEPEHOC.

48 IToBOpoT

49 Pemenue 3amau no teme «llapamnenshsiil niepesoc. [loBopor»

50 | Pemenue 3anau no teme «Ilapamnensubiit nepenoc. [losopor»




51

Koumponwvuan paboma Ne 5 «/[euscenue

52 MHororpaHHUKH

53 | MHOrorpaHHUKH

54 | MHOrorpaHHUKH

55 MHororpaHHUKH

56 | Tena v MOBEPXHOCTU BpaLlCHUS

57 MHOrorpaHHUKH, T€JIa U IOBEPXHOCTHU BPAIICHHUS.

58 | MHororpanHuku, Teja U MOBEPXHOCTU BPAILCHHUS.

59 006 akcruomax MIaHUMETPHUHU.

60 | OO akcnomax IIaHUMETPHH.

61 IToBTOpenune no remam «HavanbHble reoMeTpuyecKue
cBelleHU», «[lapannenbHble TpsMBbIEY.

62 | [loBropenue no temam « TpeyronbHUKW,
«YHeThIpeXyroJIbHUKI.

63 [ToBTOpenue no teme «OKPYKHOCTH.

64 | [loBropenue no teme «Bexkropsl. MeTon KOOpAHHAT»

65 HNrorosoe noBropeHue.

66 | UToroBoe noBTOpEHUE.

67 | Hmozosaa konmponwvnas paboma.

68 Htorossiii ypok
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