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[InanupyemMble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

JInyHocTHEIE:

WCTOJIb30BaHUE MPHOOPETEHHBIX 3HAHWN M YMEHUI B MPAaKTUYECKOH NESATEIbHOCTH M MOBCETHEBHON KU3HHU U MOJICTUPOBAHMS NMPAKTUYECKUX
CUTYaIIH U MCCIICOBAHNUS TIOCTPOCHHBIX MOJIEIICH C MCIOIb30BAaHUEM ariapaTa TeOMETPHH;

(dbopMupOBaHNE OTBETCTBEHHOTO OTHOWICHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH OOYYalOUIMXCSl K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO HA
OCHOBE MOTHBALIMU K OOYUYEHHUIO U TIO3HAHUIO, BEIOOPY JNasbHEHIIero oopa3oBanus Ha 6a3e OpUEHTUPOBKH B MUpPE podeccuii 1 mpohecCHOHATBHBIX
IPEANOYTEHUH, OCO3HAHHOMY ITOCTPOCHUIO HHUBUIYAILHON 00pa30BaTeNbHON TPACKTOPUH C YIETOM YCTOWYHMBBIX TI03HABATEIILHBIX HHTEPECOB;
(bopMHpOBaHKE IIETOCTHOT'O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOH NMPaKTHKH;
(bopMHpOBaHNE KOMMYHHKAaTUBHON KOMIETEHTHOCTH B OOIIEHUU M COTPYAHHYECTBE CO CBEPCTHUKAMM, CTAPIIMMHU M MIIAIIMMHU B 00pa30BaTeIbHOM,
00ILECTBEHHO I10JIE3HOM, y4eOHO-HCCIIeA0BaTENbCKOM, TBOPUECKOM U IPYTrUuX BUIAX AEATEIbHOCTH,

YMEHHE SICHO, TOYHO, 'PAMOTHO H3JIaraTh CBOM MBICIM B YCTHOW M MHCBMEHHOW PEYM, TIOHMMATh CMBICI MOCTABJICHHOW 3a7add, BBICTPAHBATh
apryMEHTAlUIO, PUBOIUTH IPUMEPHI U KOHTPIIPUMEDHI;

KPUTHYHOCTH MBIIUICHHUS, YMEHHE PACIIO3HABATH JIOTHYECKA HEKOPPEKTHBIC BBICKA3bIBAHHS, OTIMYATh TUIIOTE3Y OT (haKTa;

KpPEaTHBHOCTH MBIIUICHHSI, UHUIIMATHBY, HAXOYNBOCTh, aKTHBHOCTbH MTPH PEUICHUH T€OMETPUUYECKHX 3a7ad;

YMEHHE KOHTPOJIHMPOBATH MPOLIECC U PE3YNIbTAT YIeOHONH MaTeMaTHYeCKON JAeATEIbHOCTH

CIIOCOOHOCTH K YMOIMOHATIBHOMY BOCIIPUATHIO MAaTEMaTUYECKUX 00BEKTOB, 33/1a4, PEIICHUH, PACCYKICHHH .

MeTal’lpe}IMeTHLIe:

B 9 kiacce Ha ypokax reoMeTpuH, KaKk M Ha BCEX MpeaMerax, OyIeT MpojoiKeHa padoTa MO Pa3BUTHUIO OCHOB YUTATEIHCKON KOMIIETCHIIHH.

O6yqafonmec;1 OBJIAZACIOT YTCHUEM KaK CpCACTBOM OCYHICCTBJIICHHA CBOHUX JaIbHEHIINX ILJIAaHOB: MMPOAOJIZKCHU A O6paSOBaHI/I$I u CaM006paSOBaHI/I}I,
OCO3HAHHOTI'O IMJIIaHUPOBAHUA CBOCTO aKTYAJIbHOI'O U MCPCIICKTUBHOT'O Kpyra YTCHU.

[Tpy nM3ydeHUM reoMeTpuu OOydarOIIMecs YCOBEPIIECHCTBYIOT NMPUOOPETEHHbIE HABBIKM PaboThl ¢ MH(opMaleld u nonoaHsaT ux. OHU cMOryT

paboTaTh ¢ TeKCTaMu, IPeoOpa3oBbIBaTh U HHTEPIIPETUPOBATH COAEPIKAIILYIOCS B HUX HH(OPMAIINIO, B TOM YHUCIIE:

CHCTEMaTU3HPOBATh, COMOCTABIATH, aHAIM3UPOBATh, 0000IAaTh U UHTEPIIPETUPOBATh HHPOPMALIUIO, CONEPKAILYIOCS B TOTOBBIX MH()OPMAIIMOHHBIX
00BEKTaX;

BBIICTISITh TJIaBHYIO W M30BITOYHYIO HWH(GOpPMAIMIO, BBINOJHITH CMBICIOBOE CBEPTHIBAHUE BBIIEICHHBIX (DAKTOB, MBICIEH; MNpeACTaBIsATh
uH(pOpPMAaIIMIO B CKATOU CIOBECHOH (opMme (B BUE MIaHa UM TE3UCOB) U B HAIVISATHO-CUMBOJIMYEeCcKoi popme (B Buie TaOIuUL, rpagMuecKUX CXeM U
JMarpaMm, KapT MOHATHNA — KOHUENTYaJIbHBIX TUarpaMM, OMOPHBIX KOHCIIEKTOB);

3aMOJHSTh U JOTMOJHATH TaOIUIbI, CXEMBI, THAarPaMMBbI, TEKCTBI.

B xone HU3YUCHUA TCOMCTPpHUU o6yqa101uHec;1 YCOBCPIHICHCTBYIOT OIIBIT HpOCKTHOfI ACATCIIBHOCTH, KakK 0co0oi (1)OpMLI yqe6H0171 pa6OTLI,

CHOCO6CTBy10H.[GI>i BOCIIMTAaHHUKO CaMOCTOATCIBbHOCTH, HWHHIMATHBHOCTH, OTBCTCTBCHHOCTH, IIOBBIIICHWIO MOTHBAIlMU U 3(1)(1)6KTI/IBHOCTI/I y‘Ie6HOI>'I



NESTEIbHOCTH; B XO/I€ peall3allii UCXOAHOTO 3aMbIciia Ha MPAaKTHYECKOM YPOBHE OBJIA/ICIOT YMEHHEM BbIOMpATh aJJ€KBAaTHbBIC CTOALIEH 3ajaue CpelcTBa,
NPUHUMATh PELICHHs, B TOM YHCJIE€ U B CUTyalMsX HeompeneneHHOCTH. OHHM MoIydaT BO3MOXXHOCTH Pa3BUTh CHOCOOHOCTh K pa3pabOTKe HECKOIBKHX
BapHUaHTOB PEUICHUH, K TIOMCKY HECTAHJAAPTHBIX PEIICHUH, TOUCKY U OCYILECTBICHUIO HAnOOJIee IPUEeMIIEMOTr0 PELICHHUS.

PeryasiTuBHbIe:

onpedensams UEIb ACATEIBHOCTH Ha YPOKE C TIOMOIIBIO YUUTENS U CAMOCTOSITENILHO;

YUUTBCSI COBMECTHO C YUHTEIEM OOHAPYKUBATh U (hopmyauposams yueOHyo npooiemy;

YUUTBCS NIAHUPO8ams YIeOHYIO JeSITeIbHOCTh Ha YPOKE;

8bICKA3bIBAMb CBOIO BEPCHIO, TIBITAThCS NPEJIaraTh Crocod e€ mpoBepKu (Ha OCHOBE MPOAYKTUBHBIX 3aJlaHHi B ydeOHUKE);
paboTasi o IPEeI0KEHHOMY TUIaHYy, UCNOIb3086amb HEOOXOIUMbIE CpeacTBa (y4eOHUK, KOMITBIOTEP U HHCTPYMEHTHI);
onpeoensme yCIEIHOCTb BBIIIOJHEHHS CBOETO 33JJaHUS B IUAJIOTE C YUUTEIIEM.

CpenctBoM (OpPMUPOBAHHS PETYIATUBHBIX JIEHCTBHI CIy)KAT TEXHOJOTHS MPOOJIEMHOTO JHMajiora Ha dTare M3y4YeHHsS HOBOTO Marepuayia u

TCXHOJIOI'WA OICHHMBAHUA 06p830BaT6J'ILHLIX I[OCTI/I)KCHI/Iﬁ (y‘{e6HBIX YCHCXOB).

ITo3HaBaTeabHbBIE.

OPHEHTHPOBATHCS B CBOCH CHCTEME 3HAHMU: HOHUMAMb, YTO HY)KHA JJONOJTHUTENIbHAs HH(POPMALUs (3HAHU) Ul peleHns y4eOHOM 3aauu B OJIUH
mIar;

Oenamsp TpeIBAPUTEIbHBIA 0MOOp UCTOYHUKOB HH(POPMAIIH IS PEIICHUs] Y9eOHO! 3a1a4H;

J00BIBaTh HOBBIE 3HAHUS: HAXOOUMb HEOOXOJUMYIO MH(OpPMAINIO, KaK B yUeOHUKE, TaK M B MPEAJIOKEHHBIX YUUTEIEM CIIOBapsX, CIPAaBOYHHKAX U
UHTEpHET- pecypcax;

NO0OBIBaTh HOBBIE 3HAHUS: U36eKamb NH(HOPMAITUIO, TPEICTABICHHYIO B pa3HbIX (hopmax (TEKCT, TabiuIa, cCXxeMa, WIUTFOCTPALHs U JIp.);
nepepadbaTpIBaTh MOJIYYEHHYIO HHDOPMALIUIO: HAOII00ams 1 0elams CaMOCTOSITENIbHBIE 8b1600bl.

Cpe,[[CTBOM q)OpMI/IpOBaHI/IH MO3HABaTENIbHBIX JACHCTBUIM CIIYKUT y‘le6HHI>i MaTcepHrall U 3alaHUsA y‘IC6HI/IKa, O6€CH€‘II/IBaIOH_[I/Ie MEPBYHO JIMHUIO

Pa3BUTUS — YMEHUE OOBICHATH MUP.

KOMMyHI/IKaTHBHI)Ie:

JIOHOCUTH CBOIO TIO3MLIMIO 10 IPYTUX: 0GhopMisimb CBOIO MBICIH B YCTHOM M MUCHbMEHHOM peul (Ha YpOBHE MPEUIOKEHUS UM HEOOJIBILIOTO TEKCTA);
CIIyLIATh U TIOHUMATh peudb Opy2ux;

BBIPA3UTENBLHO YUmams U nepeckazvléams TEKCT;

eécmynams B 0ecelly Ha YPOKe U B KHU3HU;

COBMECTHO 00208apusamycsi O IpaBUiiaX 0OIIEHUS U MOBEJCHHS B ILIKOJIE U CIE0BATh UM;



—  YUUTBCA 8bINOIHAMS PA3TUYHBIE POJH B IpymIe (JUAepa, UCTIOTHUTENS, KPUTHKA).

IIpeamerHbIe:

Tema Yyammuecs Hayyarcs Yuammuecs moJy4yar
BO3MO’KHOCTDH

Bexkmoput — o0003Ha4YaTh U U300paxkaTh BEKTOPHI, — OBJIAJIETH BEKTOPHBIM

B

n300paxarb BEKTOP, PaBHBIN JaHHOMY,
CTPOUTh BEKTOp, PaBHBIM CyMMe JIBYX
BEKTOPOB, UCIIONB3YS npaBuIia
TPEYroJbHHKA, napajuiesniorpamma,
(bopMyIUpOBaTh 3aKOHBI CIIOKEHUS,
CTPOUTb CYMMY HECKOJBbKUX BEKTOPOB,
UCIIOJIb3YS MPABUII0O MHOTOYT'OJIbHUKA,
CTPOUTH BEKTOp, PaBHBIA PAa3HOCTU JIBYX
BEKTOPOB, ABYMS CIIOCOOAMH.

pemarpb reOMEeTPUUYECKUE 3a/1a4u
UCIIOJIb30BaHUE  allTOPUTMa BBIPaKEHUS
yepe3  JIaHHbIE  BEKTOPBI,  HCIOJIB3Ys
IpaBWjia  CJIOXKEHUS, BBIUUTAHUA U
YMHOXEHHS BEKTOpPA Ha YUCIIO.

pemarb MpocTeHIINe TeOMETpUUYECKUe
3a/1a4M, ONUPAsICh HA U3yUEHHbIE CBOMCTBA
BEKTOPOB;

HaXOJUTh CPEIHIOI0 JHHMUIO Tparneuuu 1o
3a/laHHBIM OCHOBAHMSIM.

MOBCEIHEBHOI KM3HM M NPH H3YYeHUH

APYrUX NpeIMeTOB:

HNCITIOJIb30BaAThH BGKTOpBI JJISL peHIeHI/Ifl
MPOCTEUIINX 3aJa4 Ha OINpeleSICHHe
CKOPOCTH OTHOCHUTEJIBHOTO JIBUKECHMUSL.

MCTOOOM [JId PCIICHUA
3aJa4 Ha BBIYHMCICHHC H
JOKa3aTCJIbCTBO,

— mpubpecTH OTIBIT
BBITTOJTHEHUS TPOCKTOB.




Memoo omepupoBath Ha  0a30BOM  YpPOBHE OBJIAJETh
KoopOunam MOHATUSIMU. KOOPJMHATBI  BEKTOpA, KOOPJAMHATHBIM
KOOpJAMHATBl ~ CyMMBl U Pa3HOCTH METOJIOM pelIeHus 3a7a4
BEKTOpPOB, IIPOU3BEACHUS BEKTOpa Ha Ha BBIYHCIICHHE u
4HCIIO; JI0Ka3aTelIbCTBO;
BBIYUCIISITh KOOPJIMHATHI BEKTOpA, npruodpectu OIBIT
KOOPJIMHATBl CYMMBI U pazHoCTH WCIIOIb30BAHUS
BEKTOPOB, KOOPJMHATHI MPOU3BEACHUS KOMITbIOTEPHBIX
BEKTOpa Ha 4YUCIIO; porpamMm Juisi aHajiau3a
BBIYHCIIATH YTOJ MEXIY BEKTOpaMHU, YaCTHBIX CiIy4acB
BBIYUCIIATE  CKaIIPHOE  IIPOHU3BEICHUE B3aIMHOT'O
BEKTOPOB; PaCIIOJIOKCHU A
BBIYHCIIATh PACCTOSHUE MEXKJYy TOUYKaMHU OKPYKHOCTEH n
10 U3BECTHBIM KOOpJIMHATAM, PAMBIX;
BBIUHCIIATH KOOPJMHATHI CcepeMHbI npuodpecTy OIBIT
OTpe3Ka; BBIIIOJIHEHUS TIPOEKTOB
COCTaBJISITh YpaBHEHUE OKPY)KHOCTH, 3HAs
KOOPIUHATHI LEHTpa u TOYKHU
OKPY)KHOCTH,  COCTaBJIAITb  YpaBHEHUE
MPSIMOM TI0O KOOPAMHATAM JIBYX €€ TOYEK;
pemiatb NOpOCTEHIIME 3aJayd  METOJI0M
KOOpJMHAT
Coomnowenusn ornepupoBath Ha  0a30BOM  YpOBHE BBIYUCIISTh IIJIOIAN
Mmedxncoy MOHSATUSIMU: CHHYCA, KOCUHYCa M TaHTeHCa ¢buryp, COCTaBICHHBIX
CMOpoHamu u YTJIOB, 3 1Byx u  Ooiee
yenamu pUMEHATH OCHOBHOE€ IpsAMOYT'OJIbHUKOB,
mpeycoibHUKa. TPUTOHOMETPUYECKOE  TOXKIECTBO NP rapajuieIorpaMMoB,
Ckanspnoe pelIeHNM 3a7a4 Ha HAXOXKJICHUE OIHOM TPEYTOJbHUKOB, Kpyra u
npou3seedenue TPUTOHOMETPUUYECKONH  (QYHKIUU  yepes CEKTOpa;
6eKmopoe ApYyryto, BBIYUCTIATH njaomangn
n300pakaTh yroJ MeXJy BEKTOpaMmH, MHOT'OYTOJIbHHUKOB,
BBIYUCIISITh CKAJIIPHOE TIPOU3BEIEHUE HCIIOb3Ysl ~ OTHOLICHUS
BEKTOPOB, PaBHOBEIINKOCTH u
HAaXOOUTb  YIIIbI  MEXAY BEKTOpaMu, PaBHOCOCTABJIICHHOCTH,




HCITONTB3YsI bopmyny
IMPOU3BCACHUA B KOOPpAUHATAX,
NPUMEHSTh TEOPEMY CHHYCOB, TEOPEMY
KOCHHYCOB,

CKaJISIPHOTO

IPUMEHSITh bopmymy iouaau
TPEYroJbHUKA,

pemiate  TWpocTeWMe  33Jayd  Ha
HaXO0XJICHHE CTOpPOH u yIJIOB

IIPOU3BOJILHOTO TPEYTOJIbHUKA

B noBcegHeBHOI KU3HU U NPH U3YyYeHUH
JAPYTHUX NMPeIMeTOB:

HCIIOJIb30BATh BCKTOPLI A PCHICHUA
3a/1a4 Ha JIBMJKCHHE U JICHCTBUE CHUIT

MIPUMEHSITD
anredpandecKui u
TPUTOHOMETPUYECKUI
MaTepuaa IpHu pelieHuu
3aad  Ha BBIYMCIIEHUE
wiIonaaei
MHOTOYTOJTbHUKOB;
npuodpecTu
MIPUMEHEHUS
anredpanveckoro u
TPUTOHOMETPHUECKOTO
anmapara TpH PeIIeHUN
TreOMEeTPUUYECKUX 3a7a4

OIIBIT

nuna
OKpYJCHOCMU U
niaouwiads Kpy2a

OIICPHUPOBATDH Ha 0a3oBOM YPOBHC
IIOHATHUAMUA IIpaBUJIbHOI'O
MHOI'OYyroJIbHHKa,

IMPUMCHATDb Q)OpMYHy JJIs1 BBIYMCIICHUA

yrja paBUIbHOIO N-YrOJIbHUKA.
OPUMEHATH (OPMYIIBI TUTOIIAH, CTOPOHBI
IIPaBUJIBHOTO MHOTOYTOJIBHUKA, pajauyca
BIINCAHHOW U ONMCAaHHOM OKPYKHOCTH,
PUMEHSITh (hopMyIibL JUTMHBI
OKPY’KHOCTH, JYT'¥ OKPY>KHOCTH, IIJIOIIAN
KpyTa 1 KpyroBOIro CEKTopa.

HCIIOJIB30BaTh CBOWCTBA U3MEPEHHUs JUIVH,
YIJIOB NP pEIIEHHH  337a4d  Ha
HaxOXJIEHUE [UIMHBI OTPE3Ka, IpaayCHOMN
MEDPBI YIJIa;

BBIUMCIIATh  IUIOIIAAM  TPEYrOJIbHUKOB,
NPSIMOYTOJIBHUKOB, Tpamnelnuii, KpyroB u
CEKTOPOB;

BBIUNCIIATH JUIMHY OKPYKHOCTH U JUIMHY
JIyTH OKPY>KHOCTH;

BBIUNCIIATh JUIMHBI JIMHEHHBIX 2JEMEHTOB

BBIBOUTH (HOpMYIy st
BBIYHCIICHUS yria
MPaBUIBLHOTO n-
yroJIbHUKa ¥ TMPUMEHATH
ee B IpoIecce peIIeHUs
3anad,

MIPOBOJIUTH
JI0Ka3aTeNbCTBA TEOPEM
o (dopmyne TUIOmIANH,
CTOPOHBI  MTPABHIBLHOTO
MHOTOYTOJIbHUKA,
paadyca BIMCAaHHOM U
OIHMCAaHHON OKPYKHOCTH
U CIIEJICTBUM W3 TEOpEM
U TPUMEHATh UX TpU
peleHnn 3a1ad,

pemlatb  3ajJa4d = Ha
JI0Ka3aTeIbCTBO C
WCTIOJIh30BAHUEM

bopmyn JUTUHBI

OKPY>KHOCTU U JOJIMHBI




buryp u ux yribl, UCHOJB3Ysl U3yYCHHbBIE yTH OKPY’KHOCTH,
bopmyIbL. bopmyn IoImaaeu
¢buryp.
B noBceaqHeBHOW KM3HM M TPH HU3YyYeHUH
JAPYTHUX NMpPeIMeTOB:
— pemiath NPaKTUYECKUE 3a]a4M, CBSI3AHHbBIC
c HaXO0X/IEHUEM Tre€OMETPUUECKUX
BEJIMYMH.

Heusicenusn — omepupoBaTb Ha  0a30BOM  ypOBHE IIPUMEHATD CBOMCTBA
HNOHATUSAMH OTOOpa)KEeHHsI TUIOCKOCTH Ha JBIKEHUS TPU PEILICHUN
ceOst U IBUKECHHS, 3aj1ad,

— omepupoBaTb Ha  0a30BOM  YpOBHE MPUMEHSITh MTOHSTHUSA:
MOHATUSIMA  OCEBOM U LEHTPAIBHOMU oceBas MW LEHTPAIbHAs
CUMMETpUH, MapajuleIbHOrO TEpeHoca, CUMMETpHUS,

IOBOPOTA, napajuleNIbHbI IepeHoc

— pacno3HaBaTh BUbI JBUKEHUN, U TOBOPOT B PELICHUU

— BBIIOJHATH IOCTPOEHUE JBUKEHUU C 3a1a4
MIOMOILIBIO LHUPKYJIS U JUHEHKH,
OCYIIECTBIISATH IpeoOpazoBanue Guryp,

—  pacno3HaBaTh no yepTexkam,
OCYILECTBIIATh MpeoOpa3oBaHus QUIYp C
MMOMOIIBI0  OCEBOM U UEHTPAIBbHOU
CUMMETpHUH, MapajuleIbHOrO0 NepeHoca M
OBOPOTA.

Hauansnuie — pacro3HaBaTh Ha 4YepTexax, PHUCYHKax, BBIYHCIISTH 00BEMBI

ceedenus us MOJIEISIX ¥ B OKPY’KaIOILEM MHUPE MIOCKHE MIPOCTPAHCTBEHHBIX

cmepeomempuu U TPOCTPAHCTBEHHBIE TE€OMETPUYECKHUE reoMeTpHUecKux (uryp,
burypsr; COCTABJICHHBIX u3

— pacro3HaBaTh pa3BEPTKHU KyOa, IIPSIMOYTOJIBHBIX
MPSIMOYTOJIBHOTO napajieJenumnena, NapajuieIenuIe0B;
NpaBWIbHON MNUPaMHJIBl, LWIMHApPAa U yrayouTh W pa3BHUTh
KOHYCa; MIPEICTaBICHUS 0

— omnpeAensTh MO JIMHEHHBIM pa3Mepam MIPOCTPAHCTBEHHBIX
pa3BEPTKU (QUTYpHl JIMHEHHBIE pa3Mepsl re€OMETPUUYECKUX




camoit GUTypsl 1 HA0OOPOT; ¢durypax;

BBIUUCIIATE  O0BEM  MPSIMOYTOJBHOTO |— TIPUMEHSATH IIOHATHE
napajulesenuIeaa. pa3BEpTKU JUIS
BBIITOJIHECHUS

MPAKTUYECKUX PACcUETOB.

00 akcuomax

[Tonyuuts Oosiee TIIyOOKOE

2eomempuu MPEACTABIIEHUE O CHCTEME
aKCHOM  IUIAHUMETPUH U
aKCHOMaTHUYECKOM METO/IC
Iloemopenue — IPHUMEHATH IMpH pELIEHUH 3aJa4 OCHOBHBIE COOTHOLIEHUS MEXIY
Kypca CTOPOHAMU U yIJIaMH IPSIMOYTOJIBHOI'O U IIPOU3BOJIBHOIO TPEYIrOJIbHUKA,
naarnumempuu — TOPUMEHATH (YOPMYIIBI TIIOIIATU TPEYTOIbHUKA.

pelaTh TPEYTrOJIbHUKH C ITIOMOLIBIO0 TEOPEM CHHYCOB H KOCUHYCOB,
IPUMEHATh IPU3HAKM PABEHCTBA TPEYTOJBHUKOB IIPH  PELICHUH
FEOMETPUUYECKUX 3a7ad,

OPUMEHSTh TPU3HAKK IOJ00OMSI TPEYrOJIbHUKOB IPU  pPELICHUU
reOMETPUYECKHX 3a/1ad,

OIPEIENATh BUIBI YETHIPEXYTOJIbHUKOB U UX CBOMCTBA,

UCMONb30BaTh (GOpMyINbl IUIOMIAZed ¢Guryp s HaxOXAEGHUS  UX
IJIOLIAIH,

BBIIIOJIHATH YEPTEXK 110 YCIOBUIO 33/1a4M, PEIIATh MPOCTEHIINE 3a/1a4U 110
TeMe «HeThIpexyroibHUKN

HCIIOJIb30BaTh CBOMCTBO CTOPOH YETBIPEXYTOJIBHUKA, OIMCAHHOIO OKOJIO
OKPY’KHOCTH; CBOMCTBO YIJIOB BIMCAaHHOI'O YETBIPEXYTOJbHUKA IIPU
pELICHUH 3a/1a4,

UCIOJIb30BaTh (POPMYJIbI ITMHBI OKPY>KHOCTH M JIyTH, IUIOIIAAN Kpyra u
CEKTOpa MpHU pELICHUH 3a/1a4,

peliarb reOMETpUYECKUE 3aa4t, ONUPasCh Ha CBOMCTBA KAaCATEIbHbBIX K
OKPY)KHOCTH, IPUMEHSISI JONOTHUTEIbHbIE TIOCTPOCHUS, aNreOpanyecKuii
Y TPUTOHOMETPHUYECKUH amnmapar,

IIPOBOJUTH ONEPALMU HAJl BEKTOPAMHU, BBIYUCIATH JUIMHY U KOOPAUHATHI
BEKTOpA, YroJl MEXKIY BEKTOpPaMH,




— pacrno3HaBaTh ypPAaBHEHHS OKPYKHOCTEM HM  MOpsIMOH, YMETh UX
UCIIOJIb30BATh,

— HCIIOJIb30BaTh HpI/IO6peTeHHBIe 3HaHUSA W YMCHUSA B HpaKTI/I‘{eCKOﬁ
ACATCIIBHOCTH Ui PCHICHHUA MNPAKTHYCCKUX 3aada4d, CBA3AHHBIX C
HAXO0XJICHHEM T€OMETPUYECKUX BEITUYHH

Coaepixanue yueOHoro npeamera «I'eomerpust 9»
BexTopbl M MeTOA KOOPAUHAT

ITonsitue Bexropa. PaBeHcTBO BekTOpOB. C0KE€HUE M BBIYMTAHHWE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha 4MCIO. PasnoxkeHue BeKkTOopa 1O IBYM
HEKOJUIMHEapHbIM BeKTopaM. Koopauuatel BekTopa. IIpocrelimue 3ana4n B KOOPAMHATAX. YPaBHEHUs OKPYKHOCTH M IIpsMOM. IIpumeHeHnue BEKTOpOB U
KOOpAMHAT IIPH PELICHNH 3aay.

OcHoBHasl 11e/Ib — Hay4YWUTbh YYalllMXCsl BBINOJHATH AEMCTBHS HaJ BEKTOpPaMU KaK HANpaBICHHBIMU OTPE3KaMH, YTO BAXKHO JJISl NPUMEHEHUS
BEKTOPOB B (DM3UKE; MO3HAKOMUTH C MCIIOJIb30BAaHUEM BEKTOPOB U METOJAa KOOPJMHAT MpPU pEIIeHUH MeoOMeTpUYecKuX 3anad. BekTop ompenensercs Kak
HaIlpaBJICHHBIA OTPE30K U IEHCTBHS HAJl BEKTOPAMH BBOISTCS TaK, KAK 3TO MPUHATO B (PU3UKE, T. €. KaK JCHCTBUS C HAIIPABJICHHBIMUA OTPE3KAMHU.

OCHOBHOE BHHMaHHE JIOJKHO OBITh YJ€NE€HO BBIPAOOTKE YMEHUH BBINOJIHATH ONEPALMU HaJl BEKTOpaMH (CKJIaJbIBaTh BEKTOPHI IO IPaBUIaM
TPEYTOJIbHUKA U MapajIesIorpaMMa, CTPOUTh BEKTOP, PaBHBIN Pa3HOCTHU JIBYX JAHHBIX BEKTOPOB, a TAKKE BEKTOP, PaBHBII IIPOU3BEACHHUIO JAHHOIO BEKTOPA
Ha JaHHOE YHUCJIO).

Ha mpumepax mnokaspiBaeTcsi, Kak BEKTOPbl MOTYT MPHUMEHSTHCS K PELIEHUI0 I'eOMETpUYecKuX 3anad. JlemoHcTpupyercst 3(pPeKTUBHOCTD
npuMeHeHHus (GopMyn i KOOPAMHAT CEpeluHbl OTPE3Ka, PACCTOSHUS MEXIY IBYMsS TOUKAMHU, YPaBHEHHUH OKPYKHOCTM M HPSIMOM B KOHKPETHBIX
FeOMETPUUECKUX 3a7auax, TEM CaMbIM JaeTcs Mpe/ICTaBlIeHne 00 U3YUEHUH T€OMETPUUYECKUX (QUTYpP C TOMOIIbIO METOJIOB aareOpshl.

CooTHOLIEHHS MEKAY CTOPOHAMHA U YIJIAMHU TPEYIroJIbHUKA. Clca.lmpﬂoe IPOU3BECICHHUE BEKTOPOB

CI/IHYC, KOCHUHYC W TaHTCHC YTJIa. TeopeMH CHUHYCOB U KOCHUHYCOB. Pemenne TPEYIrOJIbHUKOB. CKaJ'I}IpHOC IMPOU3BCACHUC BCKTOPOB U €TI0
MMPUMCHCHUC B TCOMECTPUICCKUX 3aladax.

OcHoBHas [CJIb — PAa3BUTh YMCHUC YUAIIUXCA TPUMCHATH TpI/IFOHOMCTpI/I‘{CCKI/Iﬁ arrapar 1npu pCuIcHU reOMETPUICCKUX 3aaay.

CI/IHYC U KOCHHYC 1000r0 yriia OT 0° 0 180° BBOJSTCS C IIOMOIIBIO €IMHUYIHOM MOJIYOKPYKHOCTH, NOKAa3bIBAKOTCA TCOPEMbI CMHYCOB U
KOCHUHYCOB U BBIBOJUTCA CIIC OJHA q)opMyna rIomaan TpeyrojJbHUKa (HOJ'IOBI/IHa MMPOU3BCACHUSA NBYX CTOPOH Ha CMHYC yIJla MCXKIY HI/IMI/I). 9TO0T afnrapar
IMPUMCHACTCA K PECIICHHUIO TPECYT'OJIbHHUKOB.



CkansipHoe NMpou3BeICHNE BEKTOPOB BBOJUTCA KaK B (pU3UKE (MIPOU3BEACHNE JJIMH BEKTOPOB HAa KOCUHYC YIia Mexay HUMHU). PaccmarpuBaroTcs
CBOMCTBA CKAJIIPHOIO IIPOU3BEICHUS U €r0 IPUMEHEHHE IIPU PEILICHUH N'€OMETPUUECKUX 3a1a4.

OcHOBHOE BHUMaHHME CIIEAYET YACIUTh BHIPAOOTKE MPOYHBIX HABBIKOB B IPUMEHEHHH TPUTOHOMETPUYECKOTO armapara Mpu perieHuH
F€OMETPUYECKUX 3a/a4.

JJIMHA OKPYKHOCTH U IJIOIIAb KpPyra

ITpaBriibHBIE MHOTOYTOJIBHUKH. OKPY>KHOCTH, OIIMCaHHAsi OKOJIO ITPaBMJIBHOIO MHOTOYTI'OJIbHUKA U BIIMcaHHas B Hero. [locTpoenue npaBuibHbIX
MHOT'OYrOJIbHUKOB. [{n1Ha okpyxHocTu. [lnomans kpyra.

OcHoBHasl Leb — pacIIMPUTh 3HAHME YYAUIMXCA O MHOIOYrOJbHHKAX; PAacCMOTPETh IOHATHS [UIMHBI OKPY)KHOCTH W IUIOINAAU Kpyra u
(dopMynbl A7 UX BbIUMCIEHUS B Hawane TeMbl naeTcs omnpezieieHHe MPaBUILHOIO MHOTOYTOJbHMKA M PAacCMaTPUBAIOTCA TEOPEMbl 00 OKpPYKHOCTSX,
ONMCAHHON OKOJIO NPaBUIBHOTO MHOTOYrojbHUKa M BHUCAaHHOW B Hero. C NOMOUIbIO ONUCAHHOW OKPY)KHOCTH pEIIAlOTCsS 3aJadd O IMOCTPOCHHUU
IPABWJIBHOTO IIECTUYTOJbHUKA U IPABUIIBHOTO 12-yronbHUKA, €CIH J1aH IPAaBUIIbHBINA M-yTOJbHUK.

@opMyIbl, BBIpAXKAIOIUE CTOPOHY IMPABWIBHOIO MHOTOYTOJIBHUKA M PAaJMyC BIMCAaHHOM B HEr0 OKPYKHOCTH 4Ye€pe3 paguyc OINHMCAHHOU
OKPYKHOCTH, UCIIOJIb3YIOTCS IIPU BBIBOJE (POPMYI JUIMHBI OKPYKHOCTH U IJIOLIAAN Kpyra. BelBoa onupaeTcss Ha MHTYUTUBHOE IIPEJICTaBICHUE O Ipeee:
IIPY HEOTPAaHWUYEHHOM YBEJIMYEHMM YMCJa CTOPOH MPAaBUIBHOIO MHOIOYIOJIbHHUKA, BIIMCAHHOTO B OKPYXKHOCTb, €r0 IEPUMETP CTPEMUTCSA K JJIUHE ITOU
OKPY’KHOCTH, a IJIOLalb — K IUIOIAAHN Kpyra, OrpPaHHYEHHOTO OKPYXHOCTBIO.

JIBHKeHUSI

OTtoOpakenue miuockoctu Ha ceOs. [Tonstue npwkenus. OceBas u NeHTpanbHas cummeTpun. [lapamnensHsiii nepenoc. [loBopot. Hanoxenus u
JIBHKECHMUS.

OcHOBHast 11eJlb — T[IO3HAKOMUTH Y4YalllUXCS C TOHSATHEM JBIWKEHHUS U €ro CBOWCTBAMH, C OCHOBHBIMH BHJIaMU JBUXKEHUH, C
B3aMMOOTHONICHHUSIMHA HAJIOKEHHUH U JIBHKESHUMN.

JIBrkeHrWe  TUIOCKOCTH  BBOAMTCS  KaKk  OTOOpaK€HHME  TUIOCKOCTH  Ha  ce0s, COXpaHAIIIee PAacCTOSHUE MEXIy Toukamu. [lpu
paccCMOTPEHMH BUJOB ABM)KCHHN OCHOBHOE BHUMAHHUE YAETSETCS IMOCTPOCHHIO OOpa3oB TOYEK, MPSAMBIX, OTPE3KOB, TPEYrOJbHHUKOB MpPH OCEBOH U
HEHTPaJbHOW CHMMETpPUSX, MapaiieIbHOM IepeHoce, moBopoTe. Ha sddexTHpIx mpumMepax MOKa3bIBaeTCs NpPUMEHEHWE ABMKCHUU MPH pPEHIeHUH
reoMeTpuYecKux 3anad. [loHsATHe HaNOKEHHS OTHOCUTCA B JAHHOM KypCce€ K YMCIY OCHOBHBIX IMOHATHH. J[OKa3bIBa€TCs, YTO IOHSATUS HAJOXKEHUA U
JBUKCHUS SIBIISIFOTCSI DKBUBAJICHTHBIMH: J1I000€ HAJOKEHUE SIBISETCS IBUKCHHEM IIJIOCKOCTH M o0paTHO. M3ydeHue IoKa3aTelbCcTBa HE SIBISETCS
00s13aTeIbHBIM, OJTHAKO CJIETYET PACCMOTPETH CBSI3h MOHITHI HAIOKEHUS U JBUKCHUSI.

HauvanbHble CBeIeHHS U3 CTEPEOMETPHH

[Ipeamet crepeometpusi. MHororpanuuk. [Ipuzma. [apamnenenunen. Humuuap. Konyc. Chepa u mrap.



OcHoBHas LEJIb — MO3HAKOMUTH yJallluXCsA C MHOT'OI'paHHUKaMHU; TCJIIaMU U IIOBEPXHOCTAMU BPaIlICHU.

00 akcuomax reomeTpum

O0 akcuoMax IJIAHUMCTPUH. HeKOTOpBIe CBCIACHUA O pa3BUTHUU I'€COMCTPUU
OcHoBHas Ocjib — JaTb Ooitee FHY6OKOC MpeaACTaBJICHUC O CUCTCMEC aKCHUOM INIAHUMCTPUU U AKCUOMATUYICCKOM METO/IC

IloBTOpEHUE

[TapannenpHbie npsimble. TpeyronbHUKH. YeTblpexyroabHUKU. OKpPYKHOCTb.
OcHoBHasl L1eJIb — UCNONIb30BaTh MATEMAaTUYECKUE 3HAHMS U1l PELICHUs] Pa3IMYHbIX MAaTEMAaTHYECKUX 3aad.

YueOusiii npeamer «['eomeTpusi» B 9 Kitacce MPOBOAUTCS 3a CUET YAcCOB 00s3aTENbHOHN YacTH. B COOTBETCTBUM C KalleHAAPHBIM yUEOHBIM
rpapuxkom MBOYVY IlepBomaiickoit COIIl u pacnucanmem ypokoB Ha 2024-2025 yueOHBIA TojJ Ha pealM3alHUi0 MPOrPaMMBI OTBOJIUTCS 2 daca B
Hezeno, 68 yueOHbBIX 4acoB B IoJl. B cBs3M ¢ npa3HUYHBIMU JHSIMH U IIEpEHECEHHBIMU BbIXOAHBIMU AHIMHU ( [locTanoBnenue IlpaBurensctBa PO Nel314
ot 10.08.2023 «O nepenoce BeixoaHbIX aHEH B 2024 roxy», npoekt IlocranoBnenus IlpaBurensctBa PO « O mepenoce BbIxoaHbIX aHEH B 2025 romay»)
OCYILECTBIICHO YIJIOTHEHHE yueOHOro marepuana. HemoctaTtok y4eOHOrO BpeMEHH KOMIIEHCHPOBAH IyTeM HHTETrpanuu Tem Kypca. IIporpamma Oymer

npoieHa 3a 65 4acos.

KaJ’IeHlIapHO-TeMaTH‘leCKOC IJIAHUPOBAHHUE

Ne Tema ypoka Koa-Bo [arTa npoBenenus
ypoKa 4acoB ITo nnany dpaxkTHUecKH
1 IToBTOpenue. TpeyronbHUKN 1 3.09
2 [ToBTOpenue. YeThIpexXyroabHUKH 1 5.09
3 ITonsitue BekTOpa. PaBeHCTBO BEKTOPOB 1 10.09
4 OTKJIaIbIBAaHNE BEKTOPA OT JIAHHOW TOYKHU 1 12.09
5 CyMMa IBYyX BEKTOPOB 3aKOHBI CIIOKEHHUS BEKTOPOB. 1 17.09
6 CyMMa HECKOJIBKMX BEKTOPOB. BrlunTaHne BEKTOPOB 1 19.09
7 Pemenne 3amau «CokeHne U BHIMUTAHUE BEKTOPOBY 1 24.09
8 IIpounsBenenne BEKTOpa Ha YUCIIO. 1 26.09
9 [IpumeneHne BEKTOPOB K PEIICHUIO 3a/1a4 1 01.10
10 CpenHsist TMHUS Tpaneuuu 1 03.10




Ne Tema ypoka Kou-Bo JlaTa npoBenenust
ypoka 4acoB ITo naany (pakTHUYecKHU
11 Kontposbnas pabora Nel mo teme: «BekTopbi» 1 08.10
12 Koopnunatel  BekTopa.  Pasnoxenue  Bekropa 1O JBYM 1 10.10
HEKOJUIMHEAPHBIM BEKTOpaM
13 CBs13p MEXly KOOpJMHATaAMHM BEKTOpAa U KOOPAMHATAMU €0 Hadajia U 1 15.10
KOHIIA
14 [Ipocreiimue 3a1a4n B KOOPAMHATAX. 1 17.10
15 Pemenue 3amgau no reme: «MeToa KOOPIUHATY 1 22.10
16 YpaBHEHHE OKPY>KHOCTH. 1 24.10
17 YpaBHeHUE NpsMoin 1 07.11
18 Hcnonp30BaHne ypaBHEHUU OKPYKHOCTU MU TMPSMOM TpHU pELICHUH 1 12.11
3a1a4
19 Pemienne 3a1ad ¢ MCNoJIb30BaHUEM METOA KOOPAUHAT 2 14.11
20 KonTponpHas padora No2 mo teme: «MeTo KOOPAMHAT 1 19.11
21 CuHyC, KOCHHYC, TAaHTCHC. 1 21.11
22 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. 1 26.11
23 Dopmyisl npuBeaeHUs. PopMyJIbl Ui BHIYUCICHUS KOOPAUHAT TOYKU 1 28.11
24 Teopema 0 mIoOmAaIM TPEYroJbHUKA. 1 03.12
25 Teopema CHHYCOB 1 05.12
26 Teopema KOCHHYCOB 1 10.12
27 Pemenue TpeyroabHUKOB 1 12.12
28 N3mepuTenbHbIe paOboOTHI. 1 17.12
29 Pemienne 3agau mo Teme: «COOTHOIIEHHMS MEXAY CTOPOHAMU H 1 19.12
yTJIaMU TPEYTOJTBHUKA
30 Pemienne 3agau mo Tteme: «COOTHOIIEHHMS MEXAY CTOPOHAMHU H 1 24.12
yTJIaMU TPEYTOJTBHUKA
31 Yron mexay Bekropamu. CKaJIsIpHOE TPOU3BEAECHNUE BEKTOPOB. 1 26.12
32 CKaJIIpHOE MTPOU3BE/ICHNE BEKTOPOB U €r0 CBOKCTBA 1 09.01
33 [IpuMeHeHNe CKaIsIPHOrO TPOU3BEIEHUS BEKTOPOB K PEIICHUIO 3a/1a4. 1 14.01
34 KontponsHast pabora Ne3 mo Teme: «COOTHOLICHHE MEXAY 1 16.01
CTOpPOHAMH W YTIIaMH TPEYTOJILHUKA
35 [IpaBuiIbHBIN MHOTOYTOJIbHUK. 1 21.01




Ne Tema ypoka Kou-Bo JlaTa npoBenenust
ypoka 4acoB ITo naany (pakTHUYecKHU
36 OKpYXHOCTb, OITMCAHHAS OKOJIO MPAaBHJILHOI'O MHOTOYTOJIbHUKA 1 23.01
37 OKpy’KHOCTb, BIIUCAHHAs B IPABUJIbHBIM MHOTOYT'OJIbHUK. 1 28.01
38 OKpyXHOCTh, OIKMCAHHAs OKOJIO IMPABWJIBHOIO MHOTOYTOJIbHHKA H 1 30.01
BITMCAHHAs B HETO
39 @opMyJbl 17151 BBIYUCIEHUS TUIOLIAIN TPAaBUIBHOIO MHOTOYTOJIbHUKA, 1 04.02
€ro CTOPOHBI U PaInyca BIUCAHHOW OKPY)KHOCTH
40 [locTpoeHune nmpaBUIIbHBIX MHOTOYT'OJIbHUKOB 1 06.02
41 JlmrHa OKPYKHOCTH 1 11.02
42 [Inomanp kpyra [lnoniaab KpyroBoro cekropa 1 13.02
43 Pemenne 3amau «Jlnuna okpyxuoctu. [lnomanas kpyra» 1 18.02
44 Pemenue 3anau. «/lnuna okpyxnoctu. [lnomanp kpyra» 1 20.02
45 KonTtponbHas padora Ned mo teme: «/[mmMHa OKPY>KHOCTH U ILIOIIAAb 1 25.02
Kpyra»
46 OTtoOpakeHune TIocKoCcTH Ha cebst. [ToHsTHe MBHKCHMS 1 27.02
47 Cummerpust. 1 04.03
48 | IlapamnensHblit meperoc. [Toopot 1 06.03
49 [TapamtensHbiit neperoc. [ToBopot 1 11.03
50 Pemenne 3agau mo teme: «JIBHKEHHS» 1 13.03
51 KonTposbHas padota NeS5 no teme: «JIBHKEHHS» 1 18.03
52 [Ipenmer crepeomeTpun. MHOrOrpaHHUKH 1 20.03
53 [Tpuzma. [Napamnenenumen. CBoiicTBa mapajuieyienuea 1 03.04
54 Tena Bpamenus. [ununap. Konyc. 1 08.04
55 Cdoepa. lap 1 10.04
56 006 akcuoMax reoMeTpuu 1 15.04
57 Tpeyronpauku. IIpu3Haku paBeHCTBA TPEYTOJBHUKOB 1 17.04
58 [TooOue TpeyroibHUKOB 1 22.04
59 [TapanienbHble NpsiMble 1 24.04
60 | YeThlpexyroibsHUKN 1 29.04
61 ITmomanu 1 06.05
62 Cekyniue u KacareabHbIC 1 13.05
63 OxpyxHOCTb. BicanHbIi yron 1 15.05




Ne Tema ypoka Koa-Bo JaTa npoBeneHust

ypoKa 4acoB ITo niany paxkTHyecKH
64 | UtoroBoe moBTopeHne 1 20.05
65 Hrorooe nosropeHue 4 22.05
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