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HOACHUTEJIBHAS 3AITUCKA
Crartyc n1oKymMeHTa
Pabouass mporpamma yueOHoro npeamera «l'eomerpus» nas 9 knacca
ABJIAETCS YacThIO paboueil mporpammsel ['umuazum Ne227 u cocTaBieHa Ha OCHOBE
CJIEIYIOIUX TOKYMEHTOB:

o ®denepanbHblii ['ocygapcTBeHHBINM 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO
oOmiero  oOpa3oBaHusi, YTBEPXKICHHBIH MpUKazoM MUHHUCTEPCTBOM
ooOpazoBanust Poccum 0t117.12.2010 r. Ne 1897 ¢ wu3smMeHeHus MU U
nonoiaHeHussMu oT 29.12.2014 r., 31.12.2015 r. npukazom MuHuctepcTBa
oOpazoBanus u Hayku Poccum ot 29.12.2014 r. Nel1644 (3apeructpupoBat
Mumntoctom Poccum 01.02.2011 r. Ne 19644).

e oOpa3zoBatenpHas nporpamma ['BOY I'mmuazum Ne 227;

o yueOHbIi iadn ['bOY ['umuazum Ne 227 Ha Tekymuid yaeOHbIHN Toj.

OO01mas xapakTepucTHKA Kypca

MaremaTtuka Urpaer BaXKHYIO poJib B oOmieil cucreme oOpasoBanus. Ho
MaTeMaTHKa B IIKOJIE — HE HayKa U JJa)ke HE OCHOBA HayKH, a yueOHbIN npeamert. B
yu4eOHOM MpeaMETe, B OTJIMYHME OT HAyKU, Mbl HE 0053aHbI BCe 0Ka3bIBaTh. bonee
TOrO, B psAOE CIy4aeB MpaBJONOAOOHBIE PACCYXKIEHUS WIH TOJIKOBAHUSA,
onMparIyecs Ha TIpa@uueckue MOJEIM, Ha HWHTYHUIHUIO, HUMEKT Ui
oOyyaromuxcsi 0ojiee BECOMYIO OOIIEKYJIBTYPHYIO IIEHHOCTh, YeM (hopMasbHbIE
JTI0Ka3aTeIbCTBRA.

['eomeTpuss — OJMH U3 BaXHEHIIMX KOMIIOHEHTOB MAaTeMaTHYE€CKOTro
oOpa3oBaHus, HEOOXOIMMBIA [JIsi MPUOOPETEHUS KOHKPETHBIX 3HAHUU O
IPOCTPAHCTBE M NPAKTUYECKH 3HAYMMBIX YMEHUW, (QOpMUpOBAHUS S3bIKa
onucaHusi OOBEKTOB OKPYXKAIOIIET0 MHpa, AJs Pa3BUTUS MPOCTPAHCTBEHHOTO
BOOOpa)KEHUS M MHTYMIIMHM, MAaTEMaTHYECKOM KYyJbTYpbl, Uil 3CTETHUYECKOIO
BOCHHUTAaHUA oOOydaromuxcs. M3ydeHue reoMeTpuu BHOCUT BKJIaJ B pa3BUTHE
JOTHYECKOr0  MBIIUIEHHSA, B  (OopMHpOBaHME MOHATHS  JOKAa3aTeNIbCTBA.
[TpakTHueckre yMEHHUs] U HaBbIKM F€OMETPUUECKOI0 XapakTepa HEOOXOAUMBI JIJIst
TPYJIOBOM JEATEILHOCTH W MPOoheCcCHOHATBHOW MOATrOTOBKU oOyuaromuxcs. [Ipu
0o0yueHUU TreoMeTpuu (POPMUPYIOTCS YMEHHS U HABBIKM YMCTBEHHOTO TpyJda —
IUIAHUPOBAHHUE CBOEW padOThI, MOUCK PALMOHAIBHBIX MYyTel €€ BBIMOJHEHUS,
KpUTUYECKas OLEHKa pe3yabTaroB. B mnpomecce o00ydeHUss TeoMeTpuu
oOy4aroniyecs: JOJKHbI HAYYUThCSA U3Jaratb CBOM MBICIIU SICHO M UCUEPIBIBAOLLIE,
JAKOHUYHO M EMKO, MPUOOPECTH HABBIKM YETKOIO, AKKYpaTHOTO W TPAMOTHOIO
BBINIOJIHEHUSI MATEMAaTHYECKUX 3alucei.

OOpaszoBaTenbHble W BOCHHUTATENIbHbIE 3aJayd OOy4YeHUS TE€OMETpUU
JOJDKHBI ~ pemiaTbcsi KOMIUIEKCHO C  Y4Y€TOM  BO3PAaCTHBIX  OCOOEHHOCTEH
oOyuyaromuxcs, cnenu(puKyd reoOMeTprH Kak yueOHOTro MpeaMeTa, ONpeaesioniero
ee poJib U MECTO B O0Iel cucTeMe MIKOJIbHOro oOydeHus u BocnuTanus. [lpu
IUIAHUPOBAHUHM YPOKOB CJIEYET MUMETh B BHJY, YTO TEOPETUYECKHI MaTepual
OCO3HAETCSI M YCBAMBAETCA IPEMMYIIECTBEHHO B IMPOLIECCE pEUICHUs 3aj]ad.



Opranusyst ~ peuieHde  3a4ay,  LEJecooOpa3HO  IIHMpPE  HCMOJIb30BaTh
nuddepeHIMPOBaHHBIN MOIX0 K 00yUYaOIIMCS.

BaxxHbIM yCIIOBUEM NPaBUIIBHOM OpraHu3aluu y4eOHO-BOCIUTATEIBHOIO
mpolecca SBISIETCS BbIOOP YYHTEIEM pPAMOHAIBHOM CUCTEMBI METOJIOB U
IpUeMOB OO0y4YeHHs, COAlaHCUPOBAHHOE COYETAHUE TPAIUIMOHHBIX U HOBBIX
METOJ0OB ~ OOydYeHHUs, ONTHUMHU3HPOBAHHOE MPUMEHEHHE  OOBSICHUTEIHHO-
WJUTFOCTPUPOBAHHBIX W DBPUCTHUYECKUX METOJOB, HCIIOJIB30BAHUE TEXHUYECKHUX
cpenctB, UKT-kommoHneHTa. YueOHbIN Iponecc HEOOXOIMMO OpPUEHTUPOBATH Ha
palMOHAIbHOE COYETAHME YCTHBIX M IMHCBMEHHBIX BHUJOB pPalOOThI, Kak IpHU
U3y4YE€HUU TEOPHUH, TaK U IMPU PEIICHUU 3a7a4. BHUMaHue yuuTens JOHKHO ObITh
HAIpPaBJIEHO HAa pPa3BUTHE pedyM oOydarommxcs, (pOpMHpOBAaHHE Yy HHUX HABBIKOB
YMCTBEHHOI'O TpyJa — IIJIJAHUPOBAHUE CBOEH padOThI, MOUCK PALlMOHAIBHBIX ITyTEH
€€ BBIINOJHEHUS, KpUTUYECKYIO OLICHKY PE3YyJIbTaTOB.

eau 00yuenus

H3yuenue mamemamuku Ha CMyneHu OCHOBHO20 00uiec0 00paA306aHuUA
HANPABIEHO HA OOCMUMCEHUE CT1e0YIOUUX UeTlell:
. 06/1a0eHue CUCTEMO MaTeMaTUYeCKUX 3HAHUM U yMEHUM, HEOOXOJIUMBIX
JUJISl IPUMEHEHUS B MPAKTUYECKOU JIEATEIIbHOCTH, U3YYCHUSI CMEKHBIX JUCIUILIINH,
MPOJIOJKEHUS 00pa30BaHUS;
. uHmennekmyanvHoe pazeumue, GOpMUPOBAHUE  KAUYEeCTB  JIMYHOCTH,
HEOOXOJMMBIX YEJIOBEKY JIJISi TOJHOIEHHOW >KM3HH B COBPEMEHHOM OOIIECTBE:
SCHOCTb M TOYHOCTb MBICIHM, KPUTUYHOCTh MBIILICHUS, UHTYUIIUS, JIOTUYECKOE
MBIIUIEHUE, AJIEMEHThl  AITOPUTMHUYECKON  KYJIbTYpbl, MPOCTPAHCTBEHHBIX
MPEICTABICHUM, CTOCOOHOCTH K MPEOJIOJICHUIO TPYTHOCTEH;
. ¢opmuposanue npedocmagnenuii 00 MAESIX U METOJAX MAaTEMaTUKH Kak
YHUBEPCAIBHOTO SI3bIKAa HaYKU U TEXHUKH, CPEIACTBA MOJICIUPOBAHUS SIBICHUUN U
MPOLIECCOB;
. 60cnumanue KyabTyphbl JUYHOCTH, OTHOLICHUS] K MaTeMaTHUKE KaK K 4acTu
00111eueI0BEYECKOM KyIbTYphl, TOHUMAaHUE 3HAUUMOCTH MAaTEMATUKH ISl HAyYHO-
TEXHUYECKOTr0 Iporpecca.

Ilenu uzyuenusn Kypca ceomempuu:

. Pa3BUBATh MIPOCTPAHCTBEHHOE MBIIIJICHUE U MATEMATHYECKYIO KYJIbTYPY;
. YUUTD SICHO U TOYHO M3JIaraTh CBOU MBICIIH;

. OCBOCHHME HABBIKOB M YMEHMI TMPOBEACHUS J0KA3aTeIhCTB, 00OCHOBAHUS
BBIOOpA PEIICHU;

. HAy4UTh MMOJIH30BATHCS T€OMETPUUECKUM SI3BIKOM JJISI OMTMCAHUS TTPEAMETOB;
. dbopMHUpOBaTH KaueCcTBA TUIYHOCTH HEOOXOUMBIC YETIOBEKY B TTOBCEHEBHOM
KU3HU: yMEHHE MPEOA0IEBATh TPYIHOCTH, JOBOAUTH HAYATOE JETIO IO KOHIIA;

. IIOMOYb TTPUOOPECTH OITBIT UCCIICIOBATEIBCKON PaOOTHI.

3axayu o0yyeHusn



- BBECTU OCHOBHBIE T'€OMETPUUYECKUE MOHATHUS, HAYUYUTh PA3NINYaTh UX B3aUMHOE
pacIoJI0XKEHUE;

- Hay4UTh PACIIO3HABATH T€OMETPUUYECKUE PUTYPHI U H300paKaTh UX;

- BBECTH NOHATHS: aKCHOMa, TEOPEMA, J0Ka3aTeIbCTBO, IPU3HAK, CBOMCTBO;

- U3Y4YUThb OCHOBHBIE CBEIACHHUS O TpPEYroJbHHUKAX (JIEMEHThI, NPHU3HAKH
PaBEHCTBA);

- W3YYUTh NPU3HAKHU IMAPAJUICTBHOCTH MNPSAMBIX MU HAYYUTh MPUMEHITh HX IpPH
pELICHNN 3a1a4 U J0Ka3aTeIbCTBE TEOPEM;

- Hay4UTh PElIaTh FTEOMETPUUECKHUE 33/1aUU Ha JOKA3aTEIbCTBA U BBIYUCIICHUS;

- IOATOTOBUTH K JaJIbHEHIIIEMY U3YUYEHHUIO TEOMETPUHU B MOCIEAYIOIUX KJIaccax.

MecTo 1 poJib Kypca B yueOHOM miiane OY

VYyeOHublli TUIaH Ui 00pa3oBaTeNbHBIX — yupexaeHud  Poccuiickoit
denepauny OTBOJIUT HAa U3YYEHHE F€OMETpUU B 9 Kkiacce 68 yacoB, U3 pacuera 2
y4eOHBIX Yaca B HEEIIO.

HUcnoan3yembrii YMK

PabGouass mporpamma mnpenamnonaraer ucnosibzoBanue YMK TI'eomerpusi: 9
KJIacC: YYeOHMK ISl ydammxcsi obOmieoOpaszoBat. opranu3zanuii / A. I'. Mep3isk,
B.b. Ilononckwit, M.C. Skup. — 2-e uzn., crepeorun. - M.: Berrana-I'pad, 2020.
—240 c.: un.

N3meHeHus1, BHeCEHHbIE B IPUMEPHYI0 IPOrPaMMy

WN3MeHeHnit Her.

Hcnoab3yemblie TeXHOJIOTUU U GOPMBI OPraHU3auu 00y4eHust
[IpenycmarpuBaeTcs NpUMEHEHUE CIASAYIOMUX TEXHOJIOTUH O0yUCHHUS:
TpaJWIIMOHHAS KIIACCHO-ypOYHas CUCTEMA,
AJIEMEHTBI TPOOJIEMHOTO 00yUeHNS;
TEXHOJIOTHUS YPOBHEBOM nudepeHuanmm,
3I0pOBBE cOeperaroiire TeXHOIOTHH;
HKT.
dopMaMu OpraHu3aIi YPOKa SBIISIOTCS
¢ (poHTanmbHas pabora;
WHUBUyalIbHAs paboTa;
caMoCTosITeNIbHas paboTa;
pOeKTHas padoTa.
Ypoku enarcs Ha HeCKOJIBKO THIIOB:
YPOK U3y4YeHHUs! (OTKPBITHSI) HOBBIX 3HAHUU;
YPOK 3aKpENJICHUS 3HAHUN;
YPOK KOMIUIEKCHOTO TIPUMCHCHHUS;
YPOK 000O0IIEHUSI U CUCTEMATU3AINK 3HAHU;
YPOK KOHTPOJIS;
YPOK Pa3BEPHYTOTO OIICHUBAHUSI.



Buabi u popmMbI NIPOMEKYTOUYHOT0, MTOTOBOI0 KOHTPOJIS
- TECTUPOBAHUE;
- IPOBEPOYHBIEC U CAMOCTOSITENIbHBIE PAOOTHI;
- UCCJIEZI0BATENIbCKHUE PAOOTHI;
- KOHTPOJIbHBIEC Pa0OTHI



COAEPXAHHME YYEBHOI'O KYPCA

Pa3zgesn nporpamMmmpl

TpeOoBaHMsI K YPOBHIO OATOTOBKHU 00y4aK0IIMXCS

iomaau TpCyrojbHHUKa

BCKTOPOB MW €ro IIPUMECHCHUE B
rCOMCTPUUCCKUX 3a/lavax.

CMBICJI MOCTaBJICHHOU 3a1a4u,

OOBSICHAIOT OTIHYMS B OILICHKaX O]IHOﬁ u

(3J1EMEHTBI COEPIKAHMSA) IpenmerHbIe MeTanpeameTrHbie JIMYHOCTHBIE
Pemenne TpeyroabHukoB (17 3Hanue: Pezynamuenvie - yduThIBATH NPABUIO B | BeIpakaloT MOJIOKUTEIBHOE OTHOILEHUE
qacog) - OHpCHeHeHHﬁZ CUHYC, KOCHHYC M | IUIJaHMPOBAHHUM U KOHTPOJIC crocoba | npoueccy  IO3HaHWUS; aJeKBaTHO

1. TpHFOHOMeTqueCKHe TAHT'CHC yTIa, pemeHus. Pasznuuarte croco6 n pE3yabTAT | OLIECHUBAIOT CBOIO yqeGHy}o
¢Gynxuun yraa ot 0° 10 - OCHOBHOTO TPHTOHOMETpHYEcKoro | ACHCTBHA.  BHOCHTH  HEOOXOIHMBIE | nesTenbHOCTH;  NPUMEHSAKOT — NpABMIA
180° TONKIECTBA, KOPPCKTHBBI B JICHCTBHE  MOCIC  €TO | 1e/I0BOrO COTPYIHAYECTBA

2. Teopema KOCHHYCOB - popMyn mpUBEEHHMS; 34BCPIICHWA Ha OCHOBC yHCTa XapaKiCpa | Jlajor  ajeKBaTHYIO — OLEHKY — CBOEii

3. Teopema CHHYCOB - TEOpEM CHHYCOB H KOCHHYCOB; C/ICTaHHBIX OIMUOOK. YMETh SICHO, TOYHO, yueOHOl  JeATETbHOCTH: OCO3HAIOT

4, P i TPaMOTHO  M3/IaraTb  CBOM ~ MBICIH B | rpapynpr  coOcTBEHHOTO — 3HAHHA U

. PEHICHUE TPEYTOJIbHUKOB - MOHATHA CKAISPHOTO MPOU3BENCHUS . o p

YCTHOU W NHUCBMEHHOU pPCUH, NNOHHUMAThb
5. ®opMynbl 111 HAXO0XKICHHS KHE3HAHUSY.
6.

IToBTOpEHME U
cUcTeMaTu3anus yaieOHOro
MaTepuaia

7. KontponbHas pabora Nel

Ymenue:
- MPUMEHATh TPUTOHOMETPUUECKUI
ammapar npu peleHnu

reOMETPHUYCCKUX 3a/1aY;
- BBINIOJIHSTh PACUEThl, BKIFOUYAOIINC
HpOoCTeHlie  TPUTOHOMETPUYECKHE
bopmyIbI;

- Pemats 3aaa4u, CBA3aHHBIC C PCUHICHUEM
TPEYTOIbHUKOB.

BBICTPANBaTh apryMEHTAIMIO, MIPUBOJUTH
MIPUMEPBI U KOHTPIPUMEPBI;
Ilo3naeamenvHsle - UCIONB30BAaTh MOUCK
HEOOXOIUMOI HHPOpPMALTUT IUTS
BBIIIOJTHEHUS ~ Y4eOHBIX  3aJaHWil  C
UCTIONIB30BAaHMEM YIE€OHO! JIUTEPATYPEI.
Crponth peueBOe  BBICKAa3bIBaHHE B
YCTHOW ¥ MUCBMEHHOH (hopMe.
OpuenTHpoBaThcsi Ha  pasHooOpasne
crioco6oB pemeHus 3anad. I[IpoBoauTh
CpaBHEHHE W  KJacCHU(UKaHUIO 10
3aJlaHHBIM KpHUTepusM. Biagers o0mmm
IPUEMOM  peElleHus  3ajad.  YMETb
IUIAaHUPOBATH u OCYILECTBIISATH
JIeATeIILHOCTB, HarpaBJIeHHYIO Ha
pelieHne  3ajad  MCCIENOBATENbCKOTO
Xapakrepa.

Kommynukamugnsle - yIUTHIBaTh pa3HbIE
MHEHUSI U CTPEMHUTHCS K KOOPJMHALNU
Pa3JINYHBIX MO3ULUI B COTPYJHUYECTBE;
KOHTPOJIUPOBaTh  JICHCTBUSI  MapTHEPA;
CIymaTh HapTHepa;  (OpMyIHpOBaTh,
apryMEeHTHpPOBaTh W OTCTauBaThb CBOE
MHEHHUE; [IOrOBapUBATBCS M IMPHXOAUTH
K 00IIeMy  pemeHWI0 B  COBMECTHOM

JACATCIBHOCTH, B TOM YHCJIC B CHUTyalluH

TOM K€ CUTyalud pasHbIMU JIIOJbMU,

OLICHUBAIOT CBOIO yueOHyI0
JCATCIBHOCTD, TPOABIIAIOT
[IO3HABATCIIbHBIM HHTEPEC K H3YYEHHUIO
npeaMera.

OOBACHIIOT caMoMy cebe cBoH Haubosee
3aMCETHBIC JOCTHXXCHUA, BbIpaXaroT

IMOJIOKUTCIIBHOC OTHOIIICHUE K IMPOLCCCY
IIO3HaHuA, OICHHUBAKT CBOIO y‘{66Hy}O
JACATEIbHOCTD.




CTOJIKHOBCHHUA UHTCPECOB.

IIpaBUjibHBIE MHOTOYTOJIbHUKH
(10 uacos)

1. IlpaBuibHblE
MHOT'OYTOJIbHUKH U UX
CBOMCTBA

2. JlnuHa OKPYKHOCTH.
ILnomane kpyra

3. TloBTopenue u
cUCTeMaTu3alus yaueOHOro
marepuaia

4. KonutponbHas padoTta Ne2

3uanmue:
-OmpeeNeHus
MHOTOYTOJIbHUK;
- TeopeM 00 OKPYXHOCTH, OIHCAHHAS
OKOJIO TPaBHJIBHOTO MHOTOYTOJbHHKA W
BIIMCaHHAs B HETO;

- CIOCOOOB TOCTPOCHHS MPaBUIBHBIX
MHOT'OYT'OJIbHUKOB;

- dopMyn IHHA OKPY)KHOCTH, IUTHHBI
JIyTH, IUIOIIAAM KpyTa, IUIOLIaA1d CEKTOopa,
IUIOLIAIM IPAaBUJIBHOTO MHOT'OYTOJIbHHKA,
- (QOpMyNBl, CBS3BIBAIOIICH paIHyCHI
BIHCAHHOM M OINMCAaHHOW OKPYKHOCTEU
co CTOPOHOH IIPABUJILHOTO
MHOT'OYT'OJIbHHKA.

Ymenue:

- HCIIOTh30BATh (hopMyITBI,
BBIPa)KArO€ CTOPOHY IIPABUILHOTO
MHOTOYTOJbHUKA u pamuyc
BIMCAaHHOW B HETO OKPY)KHOCTH 4epe3
pamuyc  ONHCAaHHOW  OKpPY>KHOCTH,
UCIIOJIB3YIOTCS TIPH BBIBOAE (HOPMYIT
JUIMHBl  OKPY)KHOCTH ¥ TUIOIIAAN
Kpyra;

- pemarts

NpaBUJIbHBIN

MPaKTHIECKIE
CBS3aHHBIE C  BBIYHCICHHEM
OKpPY)KHOCTH U  IUIOHIaAeH
MPaBUJIbHBIX MHOTOYTOJILHUKOB.

3a1a4u,
JUTAHBI
Kpyra u

Pezynamuenvle - YIUTBIBaTH IPABUWIO B
IUIAHUPOBaHWM ¥ KOHTpoOJIe  crocoda
pemenus. Paznuyare crocod u pesynbrar
JEUCTBUSL. Bnocuts HEoOX0oAUMBbIE
KOPPEKTHUBBl B JICUCTBUE IIOCJIE €TI0
3aBEpLICHUS HA OCHOBE ydyeTa Xapakrepa
CIICJIaHHBIX OIIMOOK. YMETh SICHO, TOUHO,
rpaMOTHO M3JIaraTb CBOM MBICIH B
YCTHOW U NHCbMEHHOH pedM, NOHWMAaThb
CMBICIT MOCTaBJIEHHON 3a]1a4Hy,
BBICTPaMBaTh apryMEHTALNIO, IPUBOAUTH
IIPUMEPHI U KOHTPIIPUMEPBHI.

ITo3naeamenvuple - UCIOIb30BATh MOMCK
HeoO0XxouMon uHdopmanuu Ui
BBIIIOJIHEHUS ~ YYeOHBIX  3aJaHuil ¢
HCIOJIb30BaHUEM YUEOHOM IUTEpaTypHl.

CtpouTh peuyeBOE  BBICKAa3bIBAHHE B
YCTHOM u MUCBMCEHHOMN ¢dopme.
OpueHTHpOBaTECS  Ha  pasHooOpasme

croco0oB pemeHns 3amad. [IpoBomuTh
CpaBHEHHEC ¥  KIacCHQUKAIMIO IO
3aJJaHHBIM KPUTEPHUSIM

BrameTs 0OmIuM mpreMoM pelIeHus 3a1a4.
YMeTh IUIaHUPOBAaTh W  OCYIIECTBISTH

JACATCIBbHOCTD, HalpaBJICHHYTO Ha
pelieHne  3ajad  HMCCJIEA0BaTEIbCKOTO
Xapakrepa.

KommyHuUKamueHvle - yIUTHIBATH Pa3HbIC
MHEHUSA U CTPEMUTHCA K KOOPJIAMWHAIIUN
Pa3IHYHBIX TO3ULHUH B COTPYAHHYECTBE;

KOHTPOJIUPOBaTh  JCHCTBUS  NapTHEPA;
Cymath — TaptHepa;  (OpMyJIMpOBaTh,
apryMeHTHpPOBaTh U OTCTaMBaTh CBOE

MHeHHE. JloroBapuBaThCs W TNPHUXOIUTH
K O0IIeMy  pEIIeHHId B  COBMECTHOM
JIEATEIBHOCTH, B TOM YHCJI€ B CHTYaI[uH
CTOJIKHOBEHUSI HHTEPECOB.

OOBACHIIOT caMoMy cebe cBou Hauboee
3aMETHBIE JOCTHKEHUSI

[TposIBISIIOT TTO3HABATEbHBIN HHTEPEC K
H3YYEHHUIO MPEAMETA; JAIOT AJeKBATHYIO
OILIEHKY CBOEH yueOHON AeATEeTbHOCTH;

MPUMEHSIOT npaBuiia JIETIOBOTO
COTPYAHHYECTBA

[IprHUMAIOT W OCBaHMBAIOT COLHAIBHYIO
poib o0ydJaromerocs; TIPOSIBIISIIOT

MOTHUBBI CBOCH y4eOHOW NesATETHHOCTH;
MTOHUMAFOT JTMYHOCTHBIH CMBICI YUCHUS
JlaroT TO3WUTHBHYIO CAaMOOLICHKY CBOECH

y4eOHOW  MESITENBHOCTH,  MMOHHMAIOT
MPUYHHBI ycrexa B y4eOHOit
JIeATEeIbHOCTH, TPOSIBIISOT

[IO3HABATEJIBHBI HHTEPEC K HU3YYEHUIO
npeamera. OOBACHIIOT camoMy ceOe
CBOH HanboJiee 3aMETHBIE JOCTHIKEHHUS.




JexapToBbl KoopauHaThI (12
4acos)

1. PaccrostHue Mexay AByMst
TOYKAMH C 3aJJaHHBIMU
KOOpJMHATAMH.
Koopaunatsl cepeiHbl
oTpe3Ka

2. YpaBHeHUE (QUTYPHI.

YpaBHEHHE OKPYKHOCTHU

YpaBHeHHE MPSAMOi

YrnoBoit ko3 uIeHT

pSIMOU

5. TloBropenue u
cUcTeMaTu3anus ya1eOHOro

MaTepuaia

6. KourponpHas paGota Ne3

~ow

3naHue:

- JIEMMBI O KOJUTMHEAPHBIX BEKTOPax;

- TEOpeMBI O pAa3NOKEHHH BEKTOpa II0
JIByM HEKOJUIMHEAPHBIM BEKTOPaM;

- IOHATHS KOOPJMHAT BEKTOPA;

- NpaBWJ JEUCTBUM HaJ BEKTOpaMH C
3alaHHBIMH KOOPAWHATAMU;

- ¢opMyT KOOPIMHATHI  CEpEeIUHBI
OTpe3Ka, JJIMHBI BEKTOPa, PACCTOSHHUS
MEXIy TOUKAMU;

- TOHATHS ypaBHEHUS
IJIOCKOCTH;

- BEIBOJ] YPaBHEHHUS MIPSIMOiA;
- TIOHATHS YPaBHECHUS OKPY>KHOCTH H €0
BBIBO/I.

npsiMOil  Ha

Ymenue:
-HaXOJUThb KOOpI[I/IHaTbI BGKTOpa, cero
JUTUHY;
- HaXOOAUThb KOOpI[I/IHaTbI Cepe}II/IHLI

0Tpe3Ka, pacCTOSIHHUE MEXy TOUKaMUu;

- BBIBOJIUTH YPaBHEHHUE MPSIMOM;

- MUcaTh ypaBHEHHUE OKPY>KHOCTH;

- HCIIOJIb30BaTh METOJ BEKTOPOB U
METOJ  KOOPAWHAT TP pPELICHUU
TeOMETPUUYECKUX 3a1ay.

\Pezynamuenvle - y4UTHIBAaTh IPAaBUIO B
IUIAHUPOBaHWM ¥ KOHTpOJIe  crocoda
pemenus. Paznuyare criocod u pe3ynbTar
JIEHCTBHSL. Bnocuts HEO0XOIUMbIE
KOPPEKTHBBI B JCHCTBHE TIIOCNIE  €ro
3aBEpIICHUS HA OCHOBE ydeTa Xapakrepa
C/ICTaHHBIX OIMMUOOK. YMETH SICHO, TOYHO,
rPaMOTHO U3JaraTb CBOM MBICIU B
YCTHOW U NHCbMEHHOH pedM, NOHWMAaThb
CMBICI IIOCTABJIEHHOM 3a1a4H,
BBICTPanBaTh ApryMEHTAlUIO0, IPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPHI.
ITo3naeamenvuple - UCIOIb30BATh MOMCK
HeoO0XxouMon uHdopmanuu Ui
BBIIIOJIHEHUS ~ YYeOHBIX  3aJaHuil ¢
HCIOJIb30BaHUEM YUEOHOM IUTEpaTypHl.
Crpouth pedeBoe BBICKAa3bIBAaHHE B
YCTHOM u MUCBMCEHHOMN ¢dopme.
OpueHTHpOBaThCSI Ha  pa3HOOOpasme
croco0oB pemeHns 3amad. [IpoBomuTh
CpaBHEHHE ¥  KIacCHQUKAIMIO  IIO0
3aJaHHBIM KpUTepUsAM. Bramers oOmum
NPUEMOM  pelleHus  3ajady.  YMETb
TUTAHUPOBATh u OCYIIIECTBIATh
JeSITeIBHOCTb, HaIIPABJICHHYIO Ha
peuieHue  3aJad  UCCIIEIOBATEIbCKOIO
Xapakrepa.

KomMmyHuKamueHnbsle - yIUTHIBaTh Pa3HbIC
MHEHHS M CTPEMHTHCS K KOOPIHMHAIMH
Pa3IMYHbIX O3ULUH B COTPYIHUYECTBE;

KOHTPOJIUPOBaTh  JCHCTBUS  NapTHEPA;
Cymath — TaptHepa;  (OpMyJIMpOBaTh,
apryMEeHTHpOBaTb M OTCTauBaThb CBOE

MHeHHE. JloroBapuBaThCs W TNPHUXOIUTH
K O0IIeMy  pEIIeHHId B  COBMECTHOWM
JISATEIBHOCTH, B TOM YHUCJI€ B CHTYaI[UH
CTOJIKHOBEHHSI HHTEPECOB.

[TposBISIOT MO3HABATEIBHBIN HHTEpPEC K
M3y4YCHUIO TNpEIMETa, JAI0T aJCeKBATHYIO
OLICHKY CBOEH Y4eOHOM e TeIbHOCTH
OObsicHsitOT  camoMy  cebe  cBoH
OT/EJbHBIE OmKaiime HeTH
CaMOpa3BUTHS

[IpyHUMAIOT W OCBaHWBAIOT COLHAIBHYIO
poib oOyuarormerocs, TIPOSIBIISIIOT
MOTHBBl y4eOHOH NEATeIbHOCTH, NaloT
aJIeKBaTHYI0O OIIGHKY CBOeH ydeOHOU
JEATEeIbHOCTH, I[OHMMAOT  HPHYHHBI
ycrexa B y4eOHOW IeITebHOCTH.




BexTopsl (15 uacos)

1. TlonsTue BekTOpa

2. Koopaunatsl BekTOpa

3. CroxeHHE U BEIYUTAHUE

BEKTOPOB

4. YMHOXeHHE BEeKTOpa Ha
YHCII0

5. CkansipHoe Ipou3BeICHUE
BEKTOPOB

6. IloBTOpenue u
cUCTeMaTu3alus yaueOHOro
Marepuana

7. KonrtponbHas pabora Ned

3uanmne:
- MOHSTHIA: BEKTOPA, €ro Havaja U KOHIIA,

HyJIeBOM  BEKTOp, JUIMHA  BEKTOPA,
KOJIJTMUHEapHbIe BEKTOPBHI,
COHANpaBICHHbIE U IMPOTHBONOJIOKHO
HaIlpaBJICHHbIE BEKTOPBHI, paBHbIE
BEKTOPBI;

- OTIPEIEIICHUS] CyMMBI BEKTOPOB;
- 3aKOHOB CJI0’KEHHS BEKTOPOB (IIPaBHIIO

TPEYToJIbHUKA u MIPaBHIIO
mapaenorpamma);
- TOHATHE CYMMBI Tpex Hu Ooee

BEKTOPOB;
- TEOPEMBI O PA3HOCTU BEKTOPOB;

- [IOHATUE YMHOKEHUE BEKTOPA HA YUCIIO;
- CBOMCTB YMHOXEHMsI BEKTOpa Ha YUCIIO.
Ymenne:

- n300pakaTh U 0003HaUaTh BEKTOPHI;

- OTKJIaAbIBaTh BEKTOP OT HaHHOﬁ TOYKH,

- CTPOUTb BEKTOp, DAaBHBIA CymMMe
BEKTOPOB, C HCIOJIb30BAHUEM IIPABUII
CJIOXKCHMUS,;

- CTpPOUTb BEKTOp, DAaBHBIA CcymMMe
HECKOJIBKUX BEKTOPOB, UCIIOJIb3YS

MIPaBUII0 MHOTOYTOJIbHUKA;
- CTPOWTH BEKTOp, pPaBHBII pPa3HOCTH
BEKTOPOB;

- CTpPOUTH BEKTOD,
YHCIIO.

YMHOXXEHHBIA  Ha

\Pezynamuenble - yduTbIBaTH IIPABWIO B
IUIAHUPOBaHWM ¥ KOHTpOJIe  crocoda
pemenus. Paznuyare criocod u pe3ynbTar
JEUCTBUSL. Bnocutb HEoOX0oAUMBbIE
KOPPEKTHUBBl B JICUCTBUE IIOCJIE €TI0
3aBEPILICHUS HA OCHOBE ydyeTa XapakTepa
CIICJIaHHBIX OIIMOOK. YMETh SICHO, TOUHO,
rpaMOTHO M3JIaraTb CBOM MBICIH B
YCTHOW U NHCbMEHHOH pedM, NOHWMAaThb
CMBICIT MOCTaBJIEHHON 3a/]1a4Hy,
BBICTPAMBaTh apryMEHTALUIO, TPUBOAUTH
IIPUMEPHI U KOHTPIIPUMEPBHI.

ITo3naeamenvuple - UCIOIb30BATh MOMCK
HeoO0XxouMon uHdopmanuu Ui
BBIIIOJIHEHUS ~ YYeOHBIX  3aJaHuil ¢
HCIOJIb30BaHUEM YUEOHOM IUTEpaTypHl.

CtpouTh peuyeBOE  BBICKAa3bIBAHHE B
YCTHOM u MUCBMCEHHOMN ¢dopme.
OpueHTHpOBaTECS  Ha  pasHooOpasme

croco0oB pelreHus 3agad. IIpoBomuTth
CpaBHEHHME W  KIacCHUKALMIO MO
3aJaHHBIM KpHTepHsAM. Branets oOmum
OpUEeMOM  pelIeHHs  3agad.  YMeTb
IUTAaHUPOBATH u OCYIIECTBJIATH
JCATCIBbHOCTD, HalpaBJICHHYIO Ha
pelieHHe  3aJad  MCCIIeOBATENBCKOrO
Xapakrepa.

KommyHuUKamueHvle - yIUTHIBATH Pa3HbIC
MHEHUSA U CTPEMUTHCA K KOOPJIAMWHAIIUN
Pa3IMYHBIX TO3ULUHA B COTPYAHHYECTBE;

[TposiBNsiIOT TTO3HABATENBHBIH HHTEPEC K
U3YyUEHHIO TIPEeIMeTa, JAI0T aJeKBaTHYIO
OLICHKY CBOEH Y4eOHOM e TeIbHOCTH
OObsicHsitOT  camoMy  cebe  cBoH
OT/EJbHBIE OmKaiime HeTH
CaMOpa3BUTHS

[TpyHMMAOT W OCBaWBAIOT COLHUATIBHYIO
poib oOyuarormerocs, TIPOSIBIISIIOT
MOTHBBI Y4E€OHOW JEATEIPHOCTH, IArOT
aJIeKBaTHYIO OIIGHKY CBOEH y4deOHOM
JEATCIIPHOCTH, NOHMMAKOT  HPUYUHEI
ycriexa B y4eOHOH JeITebHOCTH.

JHaror NIO3UTUBHYIO CaMOOLIEHKY
pe3yabpTaTaM JIesTeIbHOCTH.

OOBACHIIOT caMoMy cebe cBoH Haubosee
3aMCTHBIC JOCTHUXKCHUS, MPOABJIAIOT
YCTOWYMBBIM UM IIMPOKMM HMHTEpEC K
crocobaM  pelieHdss MO3HaBaTeNbHBIX
3a7ad, OICHUBAIOT CBOIO  Y4eOHYIO
JIEATENBHOCTE.  JlaloT  IOJI0KUTEIbHYTO
aJIeKBaTHYI0O CaMOOIICHKY Ha OCHOBE
33JaHHBIX  KPUTEPHEB  YCIICIIHOCTH
y4eOHOH AesTeTbHOCTH, OPUEHTHPYIOTCS
Ha aHaJU3 COOTBETCTBHA pE3yNbTaTOB
TpeOOBaHUAM  KOHKPETHOM  yueOHOU
3a7a4H.
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KOHTPOJIMPOBAaTh JAEHCTBUS MapTHEpa;
clymarte — maptHepa; (G OpMyJIMpOBAaTh,
apryMeHTHpPOBaTh U OTCTauBaTh CBOE

MHeHHe. J[oroBapuBaThCs W TMPHXOAUTH
K O0lIeMy DCIICHHIO B  COBMECTHOI
JIEATEILHOCTH, B TOM YHCJIE B CHUTYalluu
CTOJIKHOBEHHSI HHTEPECOB.

I'eomeTpuueckue
npeodpaszoBanusi (11 uacos )

1.

N

JIBrkenue (epeMerieHme)
¢burypsl. [apannensHbiii
epeHoc

OceBas cummeTpus
lenTpanpHas cuMMmeTpus.
IToBopoT

'omoterus. [Tonobue
buryp

[ToBTOpEeHue n
cucreMaTHu3anus yueoHoro
MaTepuaia

KonrtpomnsHas pabora Ne 5

3Hanne:

- MOHATHI: OTOOpa)XCHHWE IIOCKOCTH Ha
cebsd, IBIDKEHHE, OCeBasg M LIEHTpPaJbHas
CUMMETpHSA, IIOBOPOT, MapajuIebHBIN
IIEPEHOC;

- CBOMCTB JIBUKEHUIA;

- TPaBUJI TIOCTPOCHUSI T€OMETPHUYECKUX
¢uryp ¢ HCIOJNB30BAaHMEM OCEBOH M
LEHTPaJbHOW CHUMMETPHH, IIOBOpPOTa U
napajuleIbHOro MepeHoca.

Ymenne:

- CTpouTh 00pa3bl TOYEK, TMPSIMBIX,
OTPE3KOB, TPEYrOJIbHUKOB IIPU OCEBOH U
LEHTPAIbHOU CUMMETPUSIX,
napajuieIbHOM MePEHOCcE, TOBOPOTE.

\Pecynamuenvle - y4uTHIBaTH MpPAaBWIO B
IUTAHUPOBaHUHM ¥ KOHTpoJie  cmocoba
pemenus. Pasnudats croco0 U pe3yiabTar
JIEHCTBHUSL. Bnocuts He0o0X0uMbIe
KOPPEKTHUBBl B JICHCTBUE IIOCIE  €r0
3aBepIlEHHs] Ha OCHOBE ydeTa XapakTepa
C/IETTaHHBIX OIIHOOK. YMETh SICHO, TOYHO,
IrpaMOTHO H3JIaraTh CBOM MBICIH B
YCTHOM M MHUCBMEHHOM peuu, NOHUMAaTb
CMBICIT [IOCTABJIEHHOM 3a/1a4H,
BBICTPanMBaTh apryMEHTAlUIO0, PUBOJUTH
MIPUMEPBI U KOHTPIIPUMEPHI.
ITo3nasamenvuple - UCNOIb30BaTh MOMCK
HEoOX0 MOt uHpOpMAaINI TUIs
BBIMOJTHEHUA ~ y4eOHBIX  3ajaHuil ¢
UCIIOJIB30BaHHEM y4eOHOU INTepaTyphI.
Crpouth pedeBoe BBICKAa3BIBAaHHE B
YCTHOH u MUCHhMEHHON dhopme.
OpueHTHpoBaThCSI Ha  pa3HOOOpasme
crocoboB penienust 3amad. [IpoBoanTs
CpaBHEHHE W  KiacCUUKaMio 10
3aJJaHHBIM KpUTEepUsIM. Biagers oOmum
NpUEMOM  pelleHus  3ajgady.  YMeTb

IIJIAaHUPOBATb )44 OCYHICCTBJIATH

JHarot MO3UTHBHYIO CaMOOLIEHKY
pesynbTataM y4eOHOH JesTeNBHOCTH,
MOHUMAIOT NMPUYUHBI ycrexa B ydeOHOU
JIeSATENBHOCTH, IIPOSIBIISIOT
[IO3HABATEJIBHBI HHTEPEC K HU3YYEHUIO

npeaMera.
OOBsacHSIIOT  camoMy  cebe  cBoHM
OTJICJIbHBIE OmKaime LEIH
CaMOpa3BUTHSIL.
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JIeATEeIILHOCTB, HarpaBJIeHHYIO Ha
pelieHne  3ajad  MCCIEJOBATENbCKOTO
Xapakrepa.

KommynukamugHsle - yIUTHIBaTh pa3HbIC
MHEHUSI U CTPEMHUTBCS K KOOpPJHHALNU
Pa3JINYHBIX MTO3ULHUI B COTPYJHUYECTBE;

KOHTpPOJIUPOBATh  ACHCTBHA HapTHEpA;
CIlyllaTh  NapTHepa;  (OPMYIUpPOBATE,
apryMeHTHPOBAaTh U OTCTauBaTh CBOE
MHeHHe. JloroBapuBaTbcsi M INPUXOIMTH
K 00IIeMy  pemeHHI0 B  COBMECTHOM
JEATEeIbHOCTH, B TOM 4YHUCJE B CHTYyallHd
CTOJIKHOBCHHA UHTCPECOB.

IloBTOpeEHue (3 uaca)
1. Pemenwue 3amau

Pezynsamuenble - y4UTHIBaTh TNPABHIO B
IUIAHUPOBAaHUU ¥ KOHTpoOJIe  crocoda
pewmenus. Paznuyars crocod u pe3ynbTar
JIEHCTBHSL. Bnocuts He0o0X0IuMbIe
KOPPEKTHUBBl B JICHCTBUE IIOCIE  €r0
3aBepLICHHs Ha OCHOBE y4yeTa Xapakrepa
C/ICTaHHBIX OIMUOOK. YMETh SICHO, TOYHO,
rpaMOTHO W3JIaraTh CBOM MBICIH B
YCTHOW U MMCbMEHHOM peyH.
Ilo3nasamenvhole - VCIOIB30BATH TIOWCK
HEOOXOUMOI HHpOpMAIHA TUTS
BBINIOJIHEHHsT ~ Y4eOHBIX  3aJaHuil ¢
UCIIOJIb30BaHUEM yueOHOM JIUTepaTyphl.
Crtpouth peueBOe  BBICKAa3blBaHHE B
YCTHOM " MUCHMEHHOMN ¢bopme.
OpueHTHpOBaThCSI Ha  pa3HooOpasme
crocoboB  pemreHus 3a7ad.  BianeTh
OOIIMM IPUEMOM PEIICHHS 3a1a4.
KommyHukamuenbsle - yIUTHIBaTh Pa3HEIC
MHCHHS, CITyIIaTh mapTHepa;
(dopMynMpoBaTh, apryMEHTHpPOBATb H

OTCTanMBaTh CBOC MHCHHC.

JHaror NIO3UTUBHYIO CaMOOLIEHKY
pesynbraTaM y4eOHOHl  JesATeNbHOCTH,
MOHUMAIOT MPUYMHBI yCreXa B y4eOHOI
JIeSITEIIbHOCTH, MPOSIBIISIFOT
MO3HABATENILHBII HMHTEpPEC K H3YYEHHIO
npeaMera.

OOBscHAIOT  camoMy  cebe  cBoH
OT/ICNIbHBIC Onmxaiiue LeTH
CaMOpPa3BUTHSL
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YUYEBHO-TEMATHYECKHUH IUIAH

Pasnen nporpamMmmbl Kou-Bo yacos KourtposabHbie Hcnonb3zoBanue
padoThI HUKT
Pemenue TpeyrojipHUKOB 17 1 4
ITpaBUIBEHBIE MHOTOYTOJIBHUKH 10 1 5
JlexapToBbl KOOPIMHATHI 12 1 6
BekTopsl. 15 1 6
["eomeTpuyeckue npeodpazoBaHus 11 1 4
[ToBTOpEHMe. 3 0 2
Hroro: 68 5 32
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KAJIEHJIAPHO-TEMATUYECKHUM IJIAH

Ne Tema ypoka Koua- Tumn / IInanupyemMsble pe3yJbTaThl 00yUeHUS Buasbl u IInanupyemble
ypo BO ¢dopma OcBoeHHe NpeaMeTHBIX 3HAHMI YVI ¢bopmbI CpOKH
Ka 4aco ypoka KOHTPOJISt
B
Pewienue mpeyzonbnukos 17
1-2 TpI/IrOHOMeTpI/I‘ICCKI/Ie (byHKHI/H/I 2 NHM DopmynupoBaTh u | PerynsaTuBHble: CII, BII, 1-1 HEm.
yria ot 0° 10 180° WLIKOCTPUPOBATh OTIpeICNICHUsT | KOHTPOJIb, KOPPEKIIHS, CEeHTSOPsI
CHHyCa, KOCHHyca W TaHT€HCa | OIlEHKA.
yrmoB ot 0 mo 180°; BeiBoauTh | [lo3HaBaTesbHBIE:
3-6 | Teopema KOCHHYCOB 4 UHM, OCHOBHOE TPUTOHOMETPHYECKOE | aHalHu3, cuHTe3, cpaBHeHue, | CIL, BII, YO, | 2-s1u 3-s1 Hen.
3UM TOXIECTBO u (dhopmynbl | 00001IEHNE, ananorus, | CP CEHTAOPSA
npuBeleHus;  (QOpMyNIUMpoOBaTh U | cepHalys, KiacCUPUKaIHS
79 CII, BII, YO 4-1 1 5-1 He
Teopema cunycos 3 VHM JIOKa3bIBaTh TEOPEMBl CHHYCOB U | HCIOJB30BAaHHME  3HAKOBO- T COHT A
KOCHHYCOB, MNPHMEHATh MX IIPU | CUMBOJHYECKUX  CPEICTB,
10- | Pemenne TPEYroJILHUKOB 2 MHM, peleHIH TPEYTOJLHUKOB, | MOIEIUPOBAHUE u | CIL, BIL, YO, | 5-1 Hen cent
11 3UM OOBACHATH, KaK  WCIHONB3YIOTCA | mpeoOpasosanue  mopaenei | T
TPUTOHOMETPHYECKUE (OPMYJBI B | pasHBIX THIIOB;
HU3MEPUTENBHBIX ~ paboTax  Ha | BBIOJHEHHE JCHCTBHUN TI0
ig DopMyIbl IS HAX 0K ICHHS 4 HHM, MECTHOCTES AITOPHTMY:; gﬂ, BIL, YO, | 1-2-1 Hen okt
IJIOIIAN TPEYroJIbHUKA 3UM MOJIBEICHUE O] TOHSITHE
KoMMyHUKaTUBHbBIE:
16 | [ToBTOpEHHE M CHCTEMATH3AIINS 1 YOC3 KOHTPOJIb AcicTBUS | CIT, BT, VO, | 3-1 Hen okt
eBHOIO MATCDHALLA napTHepa, BBIPD&XCHHE | T
¥ p CBOMX MbICTIEN U
17 KOHTpOHBHaﬂ pa60Ta Nol 1 K3V aprymeHTanus cBoero | KP 3- HEJ OKT
MHEHHMSI C  JOCTaTOYHOU
MOJIHOTOM ¥ TOYHOCTBIO.
IpaBuabHble MHOTOYTOIbHUKH | 10
18- HpaBI/IJILHHe MHOTOYTOJIbHUKHU U 4 HM DopmynupoBaTh omnpeneneHue | PeryasituBHble: CIl1, BII, 4-s Het OKT-2-51
21 | ux croiicTBa 3UM [PaBUJILHOTO MHOTOYTOJIbHUKE; | KOHTPOJIb, Koppexius, | CPp, dO HEJl HOsl
dopMyaMpoBaTh M JIOKa3biBaTh | OLEHKA, BOJIEBASI
TEOPEMBI 00 OKPYXHOCTSIX, | CAMOpETYIISILIHS,
22- | Ninuna OKpyxkHOCTH. [lnomans 4 NHM OMUCAHHON OKOJO TPABUIBHOTO | BHINOJIHEHHE OpoGHOTO CIL, BII, 3-4-s1 He HOsI
25 Kpyra 3UM MHOTOYTOJIbHHKA W BrucaHHo#i e | yue6noro  neiicteus  u | CP, PK,YO

HCTO, BBIBOJWUTH MW MHCIIOJIB30BATh

(uKcupoBanue
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26 | TToBTOpEHHE U CHCTEMATH3AIIHS 1 (opmyusr A BBIYUCJICHUSA | HHIMBH]YaJIbHOTO CI1, BII,
y4eGHOro MaTepuana 3UM TUTOLIA T NPABIJIBHOTO | 3aTPYIHCHUA B npoGHOM CP, PK,T
C3VH MHOTOYTOJIbHHKA, €O CTOPOHEI M | JACHCTBUM. KP
panuyca BouMcaHHOW oOKpyxkHocTH; | [lo3HaBaTeqbHBbIE:
YOC3 pemiate 3aJaud  Ha IIOCTPOCHHE | aHANM3, CHHTE3, CpaBHEHUE,
NpPaBWIBHBIX ~ MHOTOYTOJBHHUKOB; | 0000IIeHUE, aHaJIorus,
27 | KontpoibHast pabora Ne2 1 K3V OOBACHATD HOHATHSA JUIMHBI | cepuamys, Knaccupukanus; | KP 1-1 Hen nex
OKPYXHOCTH M IUIOIIAJW KpYra; | MCHONB30BAHHE  3HAKOBO-
BBIBOJIUTH (hopmysl JUI | CHMBOJIMYECKHX  CPEZCTB,
BBIYHCIICHHS JJIMHBI OKPYXHOCTH U | MOJGIUPOBAHHE u
JUIMHBl TyTH, IUIOIIAAXM Kpyra W | mpeoOpa3oBaHHME  MoJeIeH
IUIOIIA  KPYrOBOTO  CEKTOPA; | pa3HbBIX TUIIOB;
NPUMEHSATh 3TH  (OPMYNBI TPH | BBIIOJHEHUE JEHCTBUI 110
peLIeHuH 33124 AITOPUTMY;
NOJBEACHUE II0]] TIOHATHE,
YCTaHOBIICHHE  NPUYUHHO-
CJICICTBEHHBIX CBsI3EH,
JIOKa3aTeIbCTBO
KoMMyHUKAaTHBHBIE:
KOHTPOJIIb JIeWcTBHSA
TIapTHEpa, BBIPayKCHHUE
CBOHUX MbICeN u
apryMeHTaIus CBOETO
MHEHUSI €  JIOCTaTOYHOMI
MOJIHOTOM ¥ TOYHOCTBIO.
JlekapTOBbl KOOPANHATHI 12
28- | PaccTostuue MEXKITY ABYMS 3 HM 3nanmue: PeryasiruBHbIE: CII, BII, 1-2-s Heq ek
30 | roukamu ¢ 3a1aHHBIMHU 31UM T JIeMMBl O KOJUIMHEApHBIX | KOHTPOID, Koppekuus, | CP, PK,
KOOPJAMHATAMU C3YH BEKTOpax; oterka, ®0
- TEOPEMBI O Pa3JI0KECHUM BeKTOpa | BBIIIOTHCHHE npoGHOro
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31- YpaBHeHI/Ie (bnrypm_ YpaBHeHI/Ie 3 NMHM 10 JIBYM HEKOJUTHHEAPHBIM | y4eOHOro JIeUCTBHS u | CII, BII, 3-4-1 Hep ek
33 OKPYKHOCTH 3UM BEKTOpaM; ¢uxcuposanne CP, PK,
- IOHATHS KOOPAUHAT BEKTOPA; UHIUBUYaTIBHOTO vO
- IIpaBMI JeficTBHUI Haj BekTopamu | 3ATPYAHCHHS B  IPOGHOM
C 3aJaHHBIMH KOOpAMHATaMU; JENCTBHH,
- dopmyn koopauHATHI cepenuHpl | WAHHPOBAHHC u
OTpe3Ka, JJIUHBI BekTopa, | [POTHO3HPOBAHUE.
PACCTOSHUS MEK/Ty TOUKAMH; MosnaBaTebHble:
- TOHATHS YPABHEHHS TPAMOH Ha | A3, CHHICS, CPaBHCHHE,
TOCKOCTI: 00001enue, aHaJIOTHs,
’ .. cepuanusl, Knaccu(GuKamus;
- BBIBOJ yPaBHEHUS NPSIMOH;
34- | YpaBHeHue npsamoit 2 MHM - TIOHATHS YpaBHEHHS OKPYKHOCTH VCTIOIL3OBARHE - SHAKOBO™ | T BT], 2-51 HeJl AHB
35 3I/IM ¥ €T0 BBIBOLL. CHMBOJIMYCCKUX CpCACTB, CP PK
MOJCJIMPOBAHUE u ? i
C3VH npeoOpa3oBaHue  Mojeneit @O, I1P
Ymenne: Pa3HbIX TUIIOB,
36- | YruioBoit koo ULUMEHT IpsAMOi ) HM ‘61;12?‘;;;;5' KOOPAMHATEL - BEKTOPA, | pinonnenne aeficTBuii 1m0 CII, BII 3-1 Heql SHB
37 3I/IM - HaXOI[I/Iz;) KOOpAUHATBI CCPEANHBI ITOPHTMY,
NOJABEICHHE MO MOHATHE,
C3YH OTpe3Ka,  PACCTOAHHC  MEKNY | yorayornenye  mpHumHHO-
TOUIKaMH, . CIIEICTBEHHBIX CBsI3eH,
- BBIBOAMTH YpaBHEHHE MPSMOIi; 10KA3aTeNbCTBO, TOUCK 1
- IIMCATh YpaBHEHHE OKPYKHOCTH; BBIENEHHE MHPOPMAIIHH
- HCTIONIB30BATE METOJl BEKTOPOB | ommynuKaTHBHbIE:
n  METoA KOOpAMHAT  TIPH | pjanupoBanue  ydeGHOrO
peleHnu T€OMETPUYECKHUX | cOTpYAHHYECTBA,
3az1ad4. aICKBaTHOE HCIIOJIB30BaHUE
PEYEBBIX CpCACTB JIIsL
38 | [loBTOpEHHE U CUCTEMATH3ALIHSI 1 YOC3 perenus CII, BIT 4-s1 He [l AHB
yue6HOro MaTepuana KOMMYHHKAIIMOHHBIX 3a/1a4.
39 | KonrponbHas pabota Ne3 1 K3y KP 4-s1 Hen AHB
BekTops! 15
40- | TTousitue BEKTOpa 2 HHM, 3Hanue: PeryasitTuBHble: CII, BII, 1-s1 Hen e
41 3UM - MOHATUI: BEKTOpa, €r0 Hauyaja U | IUIAaHUPOBAaHUE, VO
KOHIIa, HYJIEBOM BEKTOp, [UIMHA | IeJIeTOIaraHie, KOHTPOJb,
42 KOOp AUHATBL BEKTOpA 1 VHM BEKTOpa, KOJUIMHCAPHBIC BEKTOPHBI, | KOPPECKIIH CH’ BII, 25 nen ges
3UM COHamnpapJIeHHbIC u | [lo3HaBaTeabHBIE: @0
C3VH NPOTHBOIIONOXKHO  HAIpaBJICHHBIC | aHANW3, CHHTE3, CPaBHEHHE,
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43- | CroxkeHue U BLIYUTAHHUE 4 NHM BEKTOPBI, paBHbBIE BEKTOPHI; 00o01IeHue, ananorus, | CIT, BII, 2-3-4 s Hen e
46 BEKTOPOB 3UM - OIIPEeIeNICHHUsI CYMMBI BEKTOPOB; cepuanusl, KiaccuuKaius; CP, PK,
C3VH - 3aKOHOB CIOXCHMS BEKTODOB | MOJBEACHHE MOJ MOHATHE, | 1~
v (MpaBUIO TPEYroJbHUKA M MPABIIO | YCTAHOBICHHE  IPHYUHHO- )
49' YMHOXCHHE BEKTOpA Ha YUCIIO 3 NHM HapauiesIorpaMma); CIIEICTBEHHBIX casseii, | CII, BIL, -e HelL Map
3UM - TOHATHE CYMMBI TpeX Hu 0ojee | MOCTpoeHHE norugeckoi | T
BEKTOPOB; Lenu paccyxaeHui,
- TEOPEMBI O Pa3HOCTH BEKTOPOB; JI0Ka3aTeIbCTBO,
50- | CkansipHOE POM3BEICHHE 3 UHM - TIOHATHE YMHOXEHHE BEKTOPA Ha | CaMOCTOATENbHOE co3zanme | C[T, BII, 2-3-s HeJl Map
YHCIIO; ANTOPUTMOB  JIEATEIIBHOCTH
%2 BCKTOpOB 3UM - CBOI“;CTB YMHOXKEHHSI BEKTOpa Ha BBIH(]):)JIHGEHI/IG I;eﬁcmnﬁ H(; T
C3VH YHCIIO. ANTOPHUTMY; CIL, BILCP
Ymenue: OCO3HAHHOE u
- u300paxkath W 0003HAuyaTh | MPOU3BOJBHOE MOCTPOCHUE
53 | [ToBTOpEHHE U CHCTEMATH3ALIUS 1 YOC3 BEKTOPBI; pEeYEBOro BbICKA3hIBAHUA. CI1, BII, 3-s He{ Map
yqe6H0r0 Marepuasa - OTKJIaJbIBaTh BEKTOpP OT JaHHOU KommyHukaTuBHbI€: YO
. BBIPAKEHUE CBOMUX MBICICH
54 | KoutposbHas padota Ned 1 K3y TOHKH, 5 P KP 3-s1 He Map
- CTpOMTH BEKTOp, paBHbIH cymme | M~ aPIyMCHTalmsi — cBOCro
BEKTOPOB, ~ C  HCIONb30BaHpem | MHCHWI € JIOCTATOYHOU
MpABHU CIIOKEHMUS; NOJHOTOH W  TOYHOCTHIO,
- CTpOWTH BEKTOp, paBHbIi cymme | 2ACKBATHOC HCIIONB30BAHNE
pPEYEBBIX  CPEACTB  UIA
HECKOJIBKUX BEKTOPOB, HCHONB3Ys
. penreHus
MPABUIIO MHOTOYTOJIBHUKA;
. | KOMMYHHUKAIIMOHHBIX 3aj1ad,
- CTPOHMTb  BEKTOp,  paBHBIi o
y4eT  pasHbIX  MHEHHI,
Pa3HOCTH BEKTOPOB;
. KOOPJIUHHUPOBAHUE B
CTPOUTE BEKTOP, YMHOXKEHHBIH Ha | (oo ymecre,
HHCIIo. JIOCTIDKCHHE
JIOTOBOPEHHOCTEM.
I'eomeTpnueckue 11
npeodpa3oBaHus
95- | JIBrkeHHe (TIepeMEIICHHE ) 3 UHM Crpouth 00pa3bl OTPE3KOB, MpPSIMBIX, | PeryasiTuBHble: CII, 1-2-s Hen amnp
57 durypst. [TapastenbHbIil mepeHoc 3UM MHOT'OYT'OJIbHUKOB c IIOMOIIBIO | KOHTPOJIb, Koppekuus, | BJT,
C3VH LEHTPAJbHON,  OCEBOH  CHMMETPHH, | OLCHKA, BONIEBA | v/
NapajIeNbHOTO MEPEHOCa U MOBOPOTA Ha | CaMOPETyIIsLHUs
3a/IaHHBIHA yrou, nokasbiBath | Ilo3HaBaTeJbHbIE:
58- | OceBast CHMMETPHS 2 MHM YTBEPKIEHUS C TIOMOLIBIO TOHATHiA | aHanus, cuute3, cpasuenue, | CII, 2-3-s1 Hepy anp
59 3UM JIBIDKEHUSI U €70 CBOIMCTB. 00o6uieHue, aHaJIOTus, BH,
C3VH cepuauus,  Kiaccupukams; | v
KOHTPOJIb M OIIEHKa Tporiecca
60- | IlenTpasibHasi CAMMETPHSL. 2 NHM P P CI1, 3-4-s1 Hen anp
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61 IToBopoT 3UM U pe3ysbTaToB JesTenbHocTd, | BT,
C3VH MO/ICITUPOBAHKE 1|y
MOCTpOEHHE, Mpeodpa3oBaHue
62- | 'omoretust. [Tomobue duryp 2 HMHM o eIJ)m beobp CII, 1-2-1 men mas
63
3UM KoMMyHHKATHBHBIE: BII,
C3YVH IUTaHUPOBAHHE yue6noro | YO
64 | [ToBTOpeHHE U CHCTEMATH3ALIUS 1 YOC3 COTPYAHHYECTBA,  KOHTPOIE | CI], 2-9 HeJ Mas
yu4eOHOro MaTepuana JICHCTBITA 1apTHepa, | I
BBIPOKCHUE CBOMX MBICICH U vO
apryMEHTAIHsI CBOETO MHEHUS
65 KOHTpOJIBHaS'I pa60Ta Ne5 1 K3y C JOCTAaTOYHOM ITOJIHOTOM H KP 3-1 Hell Mas
TOYHOCTBIO.
HOBTOpeHI/Ie " CUCTeMaTu3danus 3
y4eOHOro marepuaJja
66- [ToBTOpEHUE U CHCTEMATHU3ALIUS 3 HM CucteMatuzanus 3HaHUH 10 TeMmaM | PeryJsiTHBHbBIE: CII, 3-1 -4-51 Heq Mast
68 y4eGHOro MaTepuana 3a Kype 3UM Kypca  reomerpud  7-9  KIacCOB, | KOHTPOJIb, KOPPEKIHSI, OLCHKA BII,
COBEpIICHCTBOBaHHE HABBIKOB perieHus | [lo3HaBaTe bHbIE:
reomeTpuu 9 Kiacca C3YH CP,
3agad. DOpMHUPOBAHHUE YMEHHsSI PelIaTh | KOHTPOJIb U OIEHKA Mpolecca
3aJa4M ¢ KPaTKUM OTBETOM, C BBIOOPOM | M PE3YJbTATOB AEATEIBHOCTH PK,
OTBETa, C pasBepHyThIM pemieHueM. | KoMMyHHKaTHBHbIE: 0[]
IloBTOpEHHE  QIrOPUTMOB  DPELIEHUS | BBIPAXKEHHE CBOMX MBICIEH ¢

3aJa4 Ha J0Ka3aTcIbCTBO.

JIOCTAaTOYHOH  TMOJHOTOH U
TOYHOCTBIO;

HCITOJIb30BaHHUE KpUTEPUEB
i1 OOOCHOBAaHHSL  CBOETO

CYXKACHUSA

Bcero | 68

IIpuHATHIE COKpALLECHUS:

NHM — n3yyenue HOBOro martepuaia

31M — 3akpensieHue U3y4eHHOro Marepuana

C3VYH - coBepiieHCTBOBaHNE 3HAHUN, YMEHHI, HABBIKOB
YOC3 — ypok 0000111eHUSI U cCHCTeMaTU3alluy 3HaHUH
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K3V — KoHTpOJIb 3HAHUI U YMEHUI
T —rect

CII — camomnpoBepka

BII — B3auMornpoBepka

CP — camocrosTenpHas pabora

PK — pabota o kapToukam

DO — ppoHTATBHBIN OMPOC

YO — yctHbI o1poc

ITP — mpoBepouHas pabota

3 —3ayer
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TPEBOBAHMUSA K YPOBHIO IIOJAI'OTOBKH OBYYAIOIIIUXCA

JInuHOCTHBIE, MeTanpeAMeTHbIE U MpeAMeTHbIE Pe3yJbTaThl 0CBOEHUS
Kypca.

W3yyenne  reomeTpum 1O  JAaHHOM  TPOrpaMMe  CIIOCOOCTBYET
dbopMHupOBaHHUIO Yy OOyYaromuxcsi JHYHOCTHBIX, MeTAaNpeAMeTHbIX |
NpeaIMeTHbIX Pe3yJIibTATOB OO0ydYeHHUs, COOTBETCTBYIONIUX TPEOOBAHMIM
deaepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa OCHOBHOIO
o011ero oOpa3oBaHusI.

IIpegMeTHbIE pe3y/bTAThI:
B pesynbTaTe n3ydenus Kypca reoMmeTpun 9 kiacca o0ydaromuecst T10JKHbL:

3HAMb/NOHUMAMb !
o CyLIECTBO IIOHATHS MAaT€MaTU4YECKOrO0  JOKAa3aTelbCTBA; IPUBOIAUTH
IIPUMEPHI 10KA3aTEIIbCTB;
o KakiuM 00pa3oM reoMeTpHsl BOSHHUKIIA U3 MPAKTUYECKUX 3a/1ay 3eMJIEMEpUs;
OpUMEpPbl TEOMETPUUECKUX OOBEKTOB U YTBEPKIEHUS O HHMX, BaXHBIX JIs
IIPaKTUKH;
ymemb:
o [IOJIb30BATbCA TEOMETPUYECKUM  A3BIKOM JUIS  OIMCAHUSA  IPEIMETOB
OKPY’KAIOLIEro MUPA;
. pacno3HaBaThb TreOMETpUYecKue (Urypbl, pa3inyaTh HX B3aUMHOE
PACIIOJIOKEHUE;
o n300pakaTb reoMeTpudecKue (UIypbl; BBIIOJIHATH YEPTEKU MO YCIOBHIO

3a/lay; OCYIIECTBIATH IMpeoOpa3oBaHust (Uryp; pacro3HaBaTh Ha YEPTEKaXx,
MOJICIIIX ¥ B OKPYXKarollel 00CTaHOBKE OCHOBHBIE (DUTYPHI, H300paXkaTh UX;

o BBIYHCIIATH 3HAYCHUS TEOMETPUICCKUX BEIMYMH (IJIMH, YTJIOB);

o peraTh reOMETPUUYECKHE 3a/1a9d, OMMUPAsCh HAa W3yUYCHHBIE CBOMCTBA (UTYD
U OTHOUICHUH MEXAYy HHUMH, TPUMCHSS JIOMOJHUTEIbHBIC TIOCTPOCHHS W
anredpanvecKuil anmapar;

o IIPOBOJUTH JI0KA3aTEIbHBIC PACCYXKIACHUS MPU PEIICHUU 3aJ]1a4, UCIIONb3Ys
U3BECTHBIE TEOPEMbI, 0OHAPYKUBAsI BOZMOXHOCTH JIJISl UX UCIIOJIB30BAHUS; PEIIaTh
MPOCTEUITNE TUTAHUMETPUUECKHE 3a/1a4H;

UCNOIL3068AMb NPUOOPEMeHHble 3HAHUA U YMEHUs. 8 NPAKMUYECKOU 0esameibHOCmU
U NOBCEOHEBHOUL HCUSHU OIS

L O CaHusl pCaJIbHbIX CI/ITyaL[I/Iﬁ Ha SA3BIKC TCOMCTPHUH,
L4 peHICHUA I'COMCTPHUUCCKUX 3a1a4;
L pEeUICHUA IMPaKTHYCCKUX 3ajJad, CBJ3aHHBIX Cc HaX0XIACHUEM

TE€OMETPUUYECKUX BEIWYMH (MCIONB3YS TpPH HEOOXOIUMOCTH CIIPABOYHUKU U
TEXHUUYECKHUE CPEJICTBA);
. MOCTPOCHUN TEOMETPUYECKMMH HWHCTPYMEHTaMU (JMHEWKa, YTOJbHUK,
HUPKYJIb, TPAHCIIOPTHUD).
CoznaBaTh MPOAYKT (PE3yNIbTAT MPOCKTHOMN JNEATEIBHOCTH), U U3yUEHUS U
OTKCaHUsI KOTOPOTO UCIOJIb3YIOTCS MaTEMaTHUECKHUE CPEICTBA.
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o 3HaTh OmpeAeneHUs] BEKTOpa W PpaBHBIX BEKTOPOB; H300paxkaTtb W
0003Ha4YaTh BEKTOPHI, OTKJIAbIBATh OT JAHHOW TOYKH BEKTOP, PaBHBIA JaHHOMY;
YMETh pelaTh 3a4a4Hu.

o YMeTh 00BSACHUTD, KaK OIPENEISETCS CyMMa JIBYX M 00Jiee BEKTOPOB; 3HATH
3aKOHBI CJIOKEHHUSA BEKTOPOB, OIIPEACIICHUE Pa3HOCTU ABYX BEKTOPOB; 3HATh,
KAKOM BEKTOP HA3bIBACTCs IPOTUBOIIOJIOKHBIM JaHHOMY; YMETh CTPOUTH CyMMY
IByX u Ooyiee JaHHBIX BEKTOPOB, IOJB3YSCh MpaBWIAMHU TPEYrOJbHUKA,
rapajuiesiorpaMmMa, MHOTOYTOJIbHUKA, CTPOUTH PAa3HOCTh JABYX JAHHBIX BEKTODPOB;
YMETh pelaTh 3a1a4Hu.

o 3HaTh, KAKOW BEKTOP HA3bIBAETCS MPOM3BEICHUEM BEKTOPA HA YUCIIO; YMETh
dbopMynupoBaTh CBOMCTBA YMHOXEHHS BEKTOpa Ha YHUCIIO; 3HATh, KAKOM OTPE30K
HA3bIBACTCSl CpelHEN JIMHUEH Tpamelnuu; ymMeTb (HOpMyIHpOBaTh U JOKa3bIBATh
TEOPEMY O CPEIHEH JIMHUU TPaAIleLIUU; YMETh pelIaTh 3a1a4H.

o 3HaTh POPMYIHPOBKU U JIOKA3ATEIHCTBA JIEMMbI O KOJUIMHEAPHBIX BEKTOPAX
U TEOPEMBI O PA3JI0KEHUH BEKTOPA 110 IBYM HEKOJUIMHEAPHBIM BEKTOpPAM, IIPABUIIA
JNEUCTBUH HaJl BEKTOPAMHU C 3aJaHHBIMU KOOPAMHATAMU; YMETh pELIaTh 3a1a4H.

. 3HaTh U YMETh BBIBOJUTH (POPMYJIBI KOOPAMHAT BEKTOPA YEPE3 KOOPAUHATHI
€ro KOHIIAa M Hayaja, KOOpANHAT CEPEANHBI OTPE3KA, JUIMHBI BEKTOPA U PACCTOSHUS
MEXKy ABYMS TOUKAMH; YMETh PEIIATh 3a1a4u.

o 3HaTh U yMETh BBIBOJUTH YPABHEHUS OKPYKXHOCTH U TPSMOM; YyMETb
CTPOUTH OKPY>KHOCTH U MPAMbIEC, 33JJaHHbIC YPAaBHEHUSAMH; YMETh pEIIaTh 3aJa4H.
o 3HaTh OMNpEAeNIeHHs] CHHYyCa, KOCHMHYyca M TaHI€HCa OCTpPOro yrJia

IPSIMOYTOJIBHOTO TPEYroJbHUKA; 3HAYEHUS CHHYCa, KOCHHYyCa W TaHIeHca [
yraoB 30°, 45° u 60° u BBIBOAUTH (HOPMYJIBI, BhIpaXkaroliue (PYyHKIUU yria
IPSIMOYT'OJIBHOTO TPEYTOJIbHUKA YEpPE3 €r0 CTOPOHBI.

o 3HaTh, KaK BBOJATCS CUHYC, KOCUHYC U TaHTreHC yriioB ot 0° 1o 180°; ymeTn
JI0Ka3bIBaTh OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO; 3HATh (POPMYJIbI AJIs
BBIYHCIICHUS] KOOPAMHAT TOUYKHU; YMETh PEIaTh 3a/1a4uu.

o 3HaTh U YMETh JOKa3bIBaTh TEOPEMY O IUIOLIAIN TPEYTOJIbHUKA, TEOPEMBI
CUHYCOB Y KOCHHYCOB; YMETh PEIIATh 3a/1a4u.
o YMeTh OOBSICHUTD, YTO TAKOE YTOJI MEXAY BEKTOPAaMU; 3HATH ONpEIesIeHNe

CKAJIIPHOIO IIPOU3BEIECHUS BEKTOPOB, YCIOBHUE INEPIEHINKYIAPHOCTA HEHYJIEBBIX
BEKTOPOB, BBIPAKEHUE CKAJISIPHOTO MIPOU3BEACHUS B KOOPAUHATAX U €0 CBOMCTBA;
YMETh pelIaTh 3aa4H.

o 3HaTh ONPEACICHUE NPABWIBHOIO MHOIOYIOJIbBHUKA; 3HAaTb W YMETh
JIOKa3bIBaTh TEOPEMbl 00 OKpPY)XHOCTH, OINHMCAHHOW OKOJIO TPABUIBLHOTO
MHOTOYTOJIbHUKA, U OKPY>KHOCTH, BIIMCAHHOMW B MPaBWIbHBIA MHOTIOYTOJBHUK;
3HaTh (OPMYJBl JJI1 BBIUUCIEHUS YIUIA, TUIOHNIAJAM M CTOPOHBI MPaBUIBHOTO
MHOT'OYT'OJIbHUKA U pajuyca BIIMCAHHOM B HETO OKPYKHOCTH; YMETh UX BBIBECTH U
MIPUMEHATH IIPU PELICHNUH 3a/1a4.

o 3HaTh (POPMYIIBI JUIMHBI OKPYXKHOCTH M JyTH OKPY>KHOCTH, TUIONIAIA KpyTa
Y KPYTrOBOI'O CEKTOPA; YMETh IPUMEHATh UX MPU PELIEHUN 3a]1a4.
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. YMeTh OOBSCHUTH, YTO TaKOe OTOOPaKEHHE IUIOCKOCTH Ha ceO0sl; 3HATh
OIIpE/IeICHUEe JIBWKAHUS IUIOCKOCTH; YMETh JOKa3blBaTh, YTO OCEBas U
[EHTpaJIbHAS. CUMMETPHH SIBIITIOTCS JBM)KCHUSIMU M YTO TIPU JBMIKEHUH OTPE30K
oToOpakaeTcs Ha OTPE30K, a TPEYroJbHUK — Ha PaBHBIA €My TPEyroJbHHUK; YMETh
pemiaTs 3a1a4u.

. YMeTb OOBSICHUTh, YTO TaKoe MapauIeNbHBI TEpeHOC U TOBOPOT;
JOKa3bIBaTh, YTO TMapaJUICIBHBIA MEPEHOC W TOBOPOT SIBISIOTCS IBIKCHHUSIMU
TUIOCKOCTH; YMETh PEelIaTh 3a/1a4H.

. HmeTp mpeacTaBiIeHUs O NPOCTEUIIMX MHOTOTPpAaHHHMKAX, Telax W
MIOBEPXHOCTSAX B TIPOCTPAHCTBE; 3HATH (POPMYIBI JUISI BBIYUCICHHS TUIOIIAICH
MOBEPXHOCTEH U 0OHEMOB TEJI.

J MOJICTIMPOBATh YCJIOBUE 33Jla4d C TIOMOIIBI0 YEpTeXKa WIA PHUCYHKa,
IPOBOJUTH JIOTIOJTHUTENbHBIC TIOCTPOCHHS B XOJIC PEIICHHS. BIIensaTh Ha yepTexke
KOH(UTrypamuu, HeoOXOAUMBbIE AJIsl TPOBEICHUS 00OCHOBAHUH JIOTHUECKUX IIaroB
pemenus. MHTepnpeTHpoBaTh MOMYYCHHBIH pe3yibTaT M COMOCTABISATH €r0 C
yCIIOBHEM 3aJIauHu.

MeTal'[peIlMeTHLIe Pe3yJIbTaThI:
peSViAmMuUu6Hble VHUBEPCAIbHbLE ]/1{€6Hbl€ oelicmeusi:
06yqa;0u;uec;z Haydyamcs.

) bopMyIUpOBaTh M YIESPKUBATH YUEOHYIO 3a1a4y;

° BBIOMpaTh JEHUCTBUS B COOTBETCTBUM C IIOCTABJICHHON 3amauedl u
YCIOBUAMH €€ peanu3allii;

) IJIAHUPOBAaTh MYTH JIOCTIKCHHS IIeJIed, OCO3HAaHHO BHIOMpPATh

HauOosiee 3(PpeKTUBHBIE CHOCOOBI pEelIeHUs YYEOHBIX U TMO3HABATEIbHBIX
3ajay;

° NpEIBUACTh  ypPOBEHb  YCBOCHHWS  3HAHUM, €ro  BPEMEHHBIX
XapaKTEePUCTHK;

° COCTAaBJIATH MJIAaH U IIOCJIEA0BATEIbHOCTD JCHCTBUM;

° OCYIIECTBIIATH KOHTPOJIb 110 00pa3lly M BHOCHUTH HEOOXOIUMBIC
KOPPEKTHUBBHI;

° a7IcKBaTHO OIICHMBATH MPABWJIBHOCTh WJIM OIMIMOOYHOCTH BBIMIOJHCHHS

yueOHOM 3a1aun, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTHU
€€ peLICHUS;
o CIMYaTh CIOCOO NEHCTBUS M €ro pe3yabTaT ¢ 3aJaHHBIM 1TaJOHOM C
1EIbI0 OOHAPYKEHUS OTKJIOHCHUH U OTJIMYUNA OT ITaJIOHA;

ooyuaowuecs noxyyam 603MOHCHOCHb HAYYUMBCAL!
o OTIpeNeNsaTh  MOCIEAOBATEIbHOCTh  NMPOMEKYTOUHBIX  IENe |
COOTBETCTBYIOIIUX UM JACHCTBUHN C Y4ETOM KOHEYHOTO PE3YNIbTATA;
o IPEABUICTh BO3MOXKHOCTH IOJIYYCHHUS KOHKPETHOTO PE3yJIbTaTra IpH
pEIIeHNH 3a]aY;
o OCYIIECTBJIATh KOHCTATUPYIOIIMK M MPOTHO3UPYIONIUH KOHTPOJb IIO
pE3yNbTaTy U MO CIOCO0y NEHCTBUS;
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o BBIICTISATh U (POPMYIHPOBATH TO, YTO YCBOEHO U UTO HYXHO YCBOMTD,
ONPEAENATh KAYECTBO U YPOBEHb YCBOCHUS;
J KOHLIEHTPUPOBAaTh BOJK JUI IPEOJOJICHHS HWHTEIUIEKTYaJbHBIX
3aTPYJHEHUN U (PU3HUECKUX NPENATCTBUM;

NO3HABAMENbHBLE VHUBEPCATbHbIE VieOHble OelcmEuUs:
obyuarowuecs Hayuamcs:

o CaMOCTOSITENIbHO BBIJCIATH U (POPMYJIMPOBATH [TO3HABATEIBHYIO 11€1b;
o MCIIOJIb30BATh OOIIHME MPUEMBI PEIICHHS 33/1a4;

. OPUMEHATh NpaBUIa U IOJb30BAaTHCA MHCTPYKLUHUSIMH M OCBOCHHBIMU
3aKOHOMEPHOCTSIMH;

. OCYILIECTBIISATH CMBICJIOBOE UTEHUE;

o CO3/1aBaTh, MPUMEHATh M MPEOOPa30BBIBATH 3HAKOBO-CHMBOJIUYECKHUE
CPEICTBa, MOACIIN U CXEMBI JUIs PEILICHUS 3a]a4;

o CaMOCTOSITENIbHO CTaBUTH LI€IH, BBIOUPATh U CO3AaBaTh AJITOPUTMBI JJIs
pelIeHrs yueOHbIX MaTEMAaTUYECKUX MPOoOIIeM;

o NOHMMAaTh CYIIHOCTh aJTOPUTMHUYECKUX MpPEANUCAaHUN U YMETh
JEHUCTBOBATh B COOTBETCTBUH C IIPEJIOKEHHBIM aJITOPUTMOM,;

o MIOHUMAaTh W HCIOJb30BAaTh MATEMAaTHYECKUE CPEICTBA HATJISIHOCTH

(pUCYHKH, YEpTEXKH, CXEMBbI W Ap.) IS WUTFOCTPAIMH, WHTEPIPETaInH,
apryMEHTAITUH;
o HaXOJINTh B PA3JIUYHBIX UCTOYHHKAX UH(POPMAIHIO, HEOOXOIUMYIO JIJIS
pelIeHusl MaTeMaTHYECKUX IpoOJieM, U MIPEACTaBIATh €€ B MOHATHOU opme;
NPUHAMATh pElIeHWe B YCIOBHSIX HEMOJHONW M HW30BITOYHOM, TOYHOU U
BEPOSTHOCTHOM MH(pOPMAITUH;

ooyuarouuecs NOAY4am 803MONCHOCHb HAYUUMBCA!
o yCTaHABIWBATh NMPUYUHHO-CJICJACTBCHHBIC CBS3U; CTPOUTH JIOTHUYCCKUE
pacCyXKIeHUs, YMO3aKIOUeHUs (MHAYKTHBHBIC, JACAYKTHBHBIE U  TIO
aQHaJIOTHUH) U BBIBOJIBI;
o dbopmMupoBaTh yUeOHYIO U OOIIEIOIb30BATEILCKYI0 KOMIIETCHTHOCTH B
00J1acTH HUCTOJIb30BaHUsI HH(POPMAIITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
(MKT-KOMITETEHTHOCTH);

o BHUJIETh MAaTEMATUYECKYI0 3a7adyy B JpPYrMX JUCLUUIUIAHAX, B
OKpYKaIOIIEH KU3HH;

o BBIJIBUTaTh TUIOTE3bl MPH PEHICHHH Y4YeOHbIX 3a7ady W MOHHUMATh
HEO0OXOIUMOCTb UX MPOBEPKU;

o IUIAHUPOBAaTh M OCYILIECTBIIATH JAESTEIBHOCTb, HANPABICHHYK Ha
pelIeHre 3a1a4 UCCIEA0BATEIbCKOr0 XapakTepa;

o BbIOMpaTh Haubonee panvoHaidbHble W 3(G(EKTUBHBIE CHOCOOBI
pelieHus 3anay;

o UHTEPNPETUPOBaTh HMHGMOpMaALUI0 (CTPYKTYpUpPOBaTh, MEPEBOAUTH

CIUIOIIHOW TEKCT B TaOJUIly, MPE3EHTOBATh IMOJIYyYECHHYIO HHGOPMAIUIO, B
ToM umcJie ¢ nomoibio UKT);
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° OLIEHUBATD uH(bOpMAaITHIO (kpuTHUECKas OllEHKa, OlleHKa
JTOCTOBEPHOCTH );
° yCTaHABJIMBATh  NPUYMHHO-CJICJACTBCHHBIC  CBSI3U,  BBICTPAWBaTh
paccyxaeHus, 0000IeHHS;

KOMMYHUKAMUGHbLE VHUBEPCAIbHbIE VUeOHble 0elCmEUslL:
oOyJaroryecss Hay4aTcs:
° OpraHU30BHIBATH  y4eOHOE  COTPYAHHMYECTBO M  COBMECTHYIO
JEATETHLHOCTh C YUYUTEIEM U CBEPCTHUKAMH: OMIPEACIISITh IEJIH, PACIIPEACIIAT
GYHKIIUA U POJTU YYACTHUKOB;
° B3aMMOJICHCTBOBATh M HaXOJHUTh OOIIHE CIIOCOOBI pabOTHI; paboTaTh B
IpylIe: HaxoJWTh OOINee pelIeHWe W pas3peniaTh KOH(IMKTBI Ha OCHOBE
COrJacoBaHHWs TO3WIMA W ydéTra MHTEPECOB; CIyIIaTh MapTHEpa;
bopMyIMpOBaTh, ApTYMEHTHPOBATh U OTCTaWBaTh CBO¢ MHCHHC,

. MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(JIMKTOB MPU HAIMYUMU PaA3HBIX
TOYEK 3PCHMUS;

. pa3peniaTh KOH(QJIMKTH HA OCHOBE Y4YETa MHTEPECOB M IMO3ULIHUNA BCEX
YYaCTHUKOB;

o KOOPDAMHHUPOBAaTb W  IIPUHUMATh  pPA3JIMYHbIE  MO3ULMUU  BO
B3aUMOJCHUCTBUY,

o apryMEHTHUPOBATh CBOIO MO3ULMIO U KOOPAUHUPOBATH €€ C MO3ULUAMHU

NapTHEPOB B COTPYAHUYECTBE TMpPU BbIPpAOOTKE OOIEro peueHusl B
COBMECTHOH AESTEIIHHOCTH.

JINYHOCTHBIE Pe3yJIbTATHI:
° YMEHHME SCHO, TOYHO, TI'PaMOTHO WH3JIaraTb CBOM MBICIM B YCTHOW U
MUCbMEHHON pe4M, MOHUMATh CMBICI TIOCTABJICHHOW 3aJayd, BBICTPAUBATH
apryMEHTAIUI0, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEDHI;

o KPUTUYHOCTH MBIIUICHUSI, YMEHUE PACIIO3HABATH JIOTUYECKA HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTIUYATH TUIIOTE3Y OT (PaKTa;

o KPEaTUBHOCTh MBIIUICHHS, UHUIUATUBA, HAXOAYMBOCTb, AKTUBHOCTH IPHU
pEILICHUY 3a/aY;

o yMEHHUE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTaT YUEOHOU NesATeIbHOCTH;

o CIIOCOOHOCTH K IMOIIMOHATLHOMY BOCIIPHUSITHIO MAaTEMAaTUUYECKUX OOBEKTOB,
3a71a4, pEIIEHNN, PACCYKICHUN;

o YMEHHE CaMOCTOSITEIbHO OMpPEACNATh 1€ CBOEro OOy4YeHHUs, CTaBUTh U

bopmynupoBath A ceOst HOBbIE 3a7a4uM B yu€0e, pa3BUBAaTh MOTHUBBI U HHTEPECHI
CBOEH MMO3HABATEIIbHON JEATEIBHOCTH;

o YMEHUE COOTHOCUTH CBOU JEHCTBHSA C IUIAHUPYEMBIMH pE3yJbTaTaMH,
OCYILECTBJISITh KOHTPOJIb CBOEW JEATEIIBHOCTH B  IIPOLECCE AOCTUKEHUS
pe3ynbTarta, ONpeaessiTh CIOCOObI JEHCTBUN B paMKax MPEUIOKEHHBIX YCIOBUHN U
TpeOOBaHM, KOPPEKTHUPOBATH CBOM JEHCTBUS B COOTBETCTBUU C W3MEHSIOMICHCS
CUTyaluen;

o CaMOCTOATENIbHO OPraHU30BbIBAaTh y4ye€OHOE B3aUMOJEHCTBUE B TIpYIIIe
(ompenenath 00IIME e, 10r0BapUBaThC APYT C APYTOM U T.1.);
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o OTCTamBasi CBOKO TOYKY 3PEHUSA, IPUBOAUTH APTYMEHTHI, MOATBEPKIAA UX

dakramuy;
J B IMCKYCCHH YMETh BBIIBUHYTh KOHTPAPTyYMEHTHI;
J YUUTBCS KPUTHYHO OTHOCHTBCSI K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM

MpU3HABaTh OIMMUOOYHOCTh CBOETO MHEHHMS (€CJIM OHO TaKOBO) U KOPPEKTHUPOBATH
ero;

° MOHMMAsI TO3UILUIO JAPYroro, pazjauyaTh B €ro peyu: MHEHHUE (TOUKY
3peHus), T0Ka3aTeILCTBO (APTYMEHTHI), (PaKThl; TUIIOTE3bI, aKCHOMBI, TCOPHH;
° YMETh B3TVISIHYTh HA CHUTYAllMI0O C WHOW IIO3WLMU W JOTOBApUBATHCS C

JIFOBMHU MHBIX [O3ULIAM.
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KOHTPOJIBHO-UBMEPUTEJIbHBIE MATEPHUAJIbBI

Hrorosas padora no reomerpuu 3a 9 Kiacc
1 BapuanT

Hrorosas padora no reomerpuu 3a 9 Kjacc
2 BapuaHT

3anonnume nponycku, umooOvl NOIYUULOCL GEPHOE
8bICKA3bIGAHUE.

1.KocuHycoM ocTporo yria npsiMoyroibHOTO
TPEyroJbHUKA Ha3bIBACTCS

OTHOIICHUC

KaTeTa K THIIOTEHY3e.

2.Ecnu Ba BEKTOpa MEPHEHIUKYISPHBI, TO UX
CKaJISIPHOE IPOU3BEICHUE
paBHO

3. Bektop @ = -3 7 + 4] mMeeT KOOPAUHATHI

a{__;__}

4. Eciu Bce BCPIIMHBI MHOI'OYI'OJIbHHUKA JICKAT HA
OKPY’KHOCTH, TO MHOT'OYT'OJIbHUK HA3bIBACTCA

5. Kocunyc yrna 90° paBen

6. ITomiaap TpeyrojabHUKA MOKHO BBIYUCIHUTE 10
1
dopmyre: S = 3 ab-

7.sin 30° = X

CosS =

=

8. Ecnm a'{2; =3}, 0 2a’{___; }.

9. Eciin cTOpOHa MPaBUWIIBHOTO MHOT'OYT'OJIBHHKA,
BIIMUCAHHOT'O B OKPY>KHOCTb, CTSATUBAET YTy,
paBHYIO 12°, TO MHOTOYTOJIBHUK UMEET

CTOPOH.

10.Eciu Touka A( -3; 9), a B(5;3), To Bektop |AB|=

11. CtopoHy paBUIBHOTO TPEYTOJIBHUKA,
BIIMCAHHOTO B OKPYXKHOCTH paaunyca R, MoxHO
BBIYUCIIUTH 110 POpMyJIe: az=

12. Ecnu nuaMeTp Kpyra yBeJIMYUTh B 3 pasa, TO
IJIOLIA/Ib 3TOTO Kpyra yBeJIUYHUTCS B

pas(a).

3anonnume nponycku, ymoobsl NOIYUUIOCH
8epHOe 8bICKA3bIGAHUE.

1.CuHycoM oCTporo yria npsMoyroiabHOTO
TPEyroJibHUKA Ha3bIBACTCS

OTHOULICHHUC

KaTeTa K THIIOTeHY3e.

2.Ecnu ckajisipHOE IPOU3BEIEHUE ABYX
BEKTOPOB PaBHO HYJIIO, TO 3TH
BEKTOPBI

3. Bextop b = -4 7 - 3] MMeeT KOOpAUHATEI

b{__;_ 3}

4. Eciu Bce BCPUIMHBI MHOI'OYT'OJIbHHUKA JICKAT
Ha OKPYKHOCTH, TO OKPYKHOCTb HA3bIBACTCS

5. Cunyc yrna 90° paseH

6. [Inomaap npsMOYroJIBHOTO TPEYTOJIEHUKA
1
MO>KHO BBIYUCIUTH 110 popmyiie: S = S

7.tg 45° = ;

sin =

Sk

8.Ecm4a{8;—4}, toa{ _; }.

9. Ecnu cTopoHa npaBHIIBHOTO

MHOTOYTOJIbHUKA, BIIUCAHHOTO B OKPYKHOCTb,
CTSTUBAET AYTY, paBHYIO 72°, TO
MHOTOYTOJIbHUK UMEET CTOPOH.

10.Eciu Touka C( 5; -3) , a D(2; -7), To BexTOp
|ICDI=__

11. Cropony npaBUJIBHOTO YETHIPEXYTOJIbHUKA,
BIIMCAHHOTO B OKPY>KHOCTb pajguyca R, MoxxHO
BBIYUCIUTH 110 hopMyJie: as =
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13. IlepumeTp mpaBUIBHOTO MIECTUYTOJIBHUKA,
BIINCAHHOT'O B OKPYKHOCTb, paBeH 36 cM. J{uametp
ATOM OKPY>KHOCTH B pas(a) MmeHbIIIe
nepuMeTpa.

14. B npsamoyrosbHOoM TpeyroiapHuke ABC <C =
90°, sinA = g . [I;momrap 3TOTO TPEYroJbHUKA
paBHa

12. [1no1maas BIUCAHHOTO B OKPYKHOCTb
KBajpaTa paBHa 36 cM? . TTnomans kpyra paBHa

13.B okpyXHOCTb BIIMCAH KBajJpar U
MpaBWIBHBIN TPEYroibHUK . [Tepumerp
TpeyroibHuKa paBeH 30 cMm, IepUMETp KBajpara
paBeH

14. B nmpsimoyrosibHOM TpeyroyibHuke ABC
<C=90°, cosA = ? . IImomane aToro
TpPEYroJIbHUKa paBHa

OTBeTBI
HUrorosasi padora no reoMmeTpuu 3a 9 Kjacc HTorosas pabora no reomeTpuu 3a 9 Kjacc
Yuenuka Yuenuka
Knacc Knacc

1 BapuanT

2 BapuaHT

3anonnume nponycku, umooObl NOAYUULOCL BEPHOE
8bICKA3bIBAHUE.

1.Kocunycom ocTporo yria npsiMoyroibHOIro
TPEYroJbHUKA HAa3bIBAETCSI OTHOLICHHUE
npunedcauje2o Karera K runoTeHyse.

2.Ecnu Ba BEKTOpa MEPHEHIUKYISIPHBI, TO UX
CKaJISIPHOE MPOU3BEJICHUE PABHO H)II0.

3. Bextop @’ = -3 7 + 4] uMeeT KOOpAUHATH 4 {_ —
3; 4}

4. Ecnu Bce BCPHINHBI MHOT'OYT'OJIbHHUKA JICKAT Ha
OKPYKHOCTH, TO MHOT'OYT'OJIbHUK HA3bIBACTCA
6NUCAHHbIM 6 OKPYIIHCHOCNTb .

5. Kocunyc yrna 90° pasen 0.

6. [Tmomane TpeyroJbHUKA MOKHO BBIYUCIIUTH 11O
1 .
bopmyse: S = > ab-sina.

7.sin 30°=0,5;

cos 45° = g

8. Ecim a’'{2; —3}, r0 2a’{4; —6} .

9. Ecnu cTopoHa npaBMIIbHOTO MHOTOYTOJIbHUKA,
BIMCAHHOTO B OKPYKHOCTb, CTATUBAET AYTY, PABHYIO

3anonnume nponycku, umoobsl NOIYUUTOCH
8epHOe 8bICKA3bIBAHUE.

1.CHuHYyCcOM OCTPOro yriia NpsSMOYTOJIbHOTO
TPEYroJbHUKA Ha3bIBA€TCS OTHOLICHHE
npomueonedcauje2o KaTera K THIoTeHys3e.

2.Ecnu ckansipHOE NpOU3BEACHHUE IBYX
BEKTOPOB PAaBHO HYJIIO, TO 3TH BEKTOPBI
NnepneHOUKVIApHbL.

3. Bektop b = -4 7- 3] MMeeT KOOPAUHATHI
b {—4; -3}

4. Ecan Bce BCPIINHBI MHOT'OYT'OJIbHHUKA JICKAT
Ha OKPYXHOCTH, TO OKPY’KHOCTb HAa3bIBACTCA
ONUCAHHOU OKOIO MHO20Y20IbHUKA.

5. Cunyc yrna 90° pasen 1.

6. Ilmomanp NpsAMOYroIbHOTO TPEYTOJIBHUKA

1
MO>KHO BBIYUCIIUTH 10 hopmyte: S = Sa b.

7.tg 45° =1,

sin 60° :\/2—5 .

8. Ecnu 4 a'{8; —4}, o a’{2; —1} .
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12°, To MmHOTOYrONBHUK MeeT 30 CTOPOH.

10.Ecimu Touka A( -3; 9) , a B(5;3), To Bektop |AB|=
10.

11. CTopoHy paBHWILHOTO TPEYTOJIbHUKA,
BIIMCAHHOTO B OKPYXHOCTH paauyca R, MoxxHO

BBIYHCIINTB 110 (popMyite: az= Rv/3 .

12. Ecnu nuaMeTp Kpyra yBeJIMYuTh B 3 pasa, TO
IIJIOIAIb ATOTO Kpyra yBenuuutes B 9 pas(a).

13. IlepumeTp mpaBUIBHOTO MIECTUYTOJIBHUKA,
BIIMCAHHOT'O B OKPYKHOCTb, paBeH 36 cM. J{uamerp
ATOM OKPY)KHOCTH B 3 pa3(a) MEHBIIIEC IIEPUMETPA.

9. Ecniu cTOpoHa IpaBUJIBHOTO

MHOI'0OYT'OJIbHHUKA, BIIMCAHHOT'O B OKPY>KHOCTb,

CTSATUBAET YTy, paBHYIO 72°, TO
MHOTOYTOJIbHHK UMEET 5 CTOPOH.

10.Eciu Touka C( 5; -3) , a D(2; -7), T0 BekTOp

|CD|=5.

11. CtopoHy IpaBHIIBHOTO

YCTBIPCXYTOJIbHUKA, BIIMCAHHOI'O B
OKPYXXHOCTD paJuyca R, MOKHO BBIYHCJIIMNTH

o popmyie: as = Rv/2.

12. Inomaap BOMCAHHOTO B OKPY>KHOCTh
KBajpaTa pasHa 36 cm? . Ilnomans kpyra

paBHa 18m.

13.B okpy>XHOCTb BIMCaH KBaapaT 1
IIPaBUJIBbHBIN TpeyroibHUK. [lepumerp
TPEYroJIbHUKA PaBeH 27 ¢M, IEpUMETP

KBajpata paseH 12v/6.

OnenouyHas Tad0JHUIA

Ne 1 2 3 4 S

6

7 8 9 110

11

12

13

bamna| 1 1 1 1

|

1

2 2 2 3
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INEPEYEHDb YYEBHO-METOJAUYECKOI'O OBECIIEYEHUSA

Marematuka: mporpamMmmsl: 5-11 kmaccel/ [A.I'. Mep3isik,

Iporpamma B.b.ITonouckwuii, M.C Skup u ap.]. — M.:Benrana I'pad, 2017
@ < . ['eomeTpusi: 9 wmacc:  y4eOHWK  JUIA  ydanIuxcs
< | b N
% § o = az%]:zi 00meoOpa3oBaTeNibHBIX ~ OpraHm3anuid  / [AT.  Mepamxk,
o E - i B.B.Ilonouckuii, M.C Skup]. — M.: Benrtana-I'pag, 2020

NHcTpymeHT no

I'eomerpus. Aunaktuyeckue Matepuaibl. 9 kiacc: mocodue ais

OTCJIC)KUBAHHIO ydammxcsi 001meo0pa3oBaTeNbHbIX opranu3anuii / A.I'. Mep3isik,
pe3ynbTaToOB B.b.Ilonouckuii ,E.M. PabunoBud - M.: Benrana-I'pag, 2016
paboThI
VYuebHo-meronnueckue | ['eomerpus : 9 xmacc: meronuueckoe nmocodue / E.B.Byiko, A.L.
nocoous Mepsnsik, B.B.ITononckuii, M.C SIkup. M.: Benrana-I'pad, 2018

AT yYUTCIIA
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JIMCT KOPPEKIIUA

padoueii mporpaMmsl
(xanennapHo-Tremaruyeckoro mianuposanus (KTII) paGoueii nporpamMmmbi)

IIpenmer ['eomeTpus
Kinacc %A
Yuurens
20 /20 yueOHBIN roj
Ne JaTbl Tema KosunuyecTBo puunna Cnoco0
ypo | mposene 4yacoB KOPPEKTHPOBKH KOPPEKTHP
Ka HUA OBKH
no AaHO
IJIAHY
o naany — 132 u.
dano q, + 4. koppekuuu. Beero - 132 u.
Yuurens / A
«COI'TACOBAHO»
[Ipencenarens MO / /
I'bOY I'mmuazum Ne227 Cankt-IlerepOypra
« » 20
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JIMCT KOPPEKIIUY

padoueii mporpaMmsl
(xanennapHo-Tremaruyeckoro mianuposanus (KTII) paGoueii nporpamMmmbi)

IIpenmer ['eomeTpus
Kitace 9b
Yuurens
20 /20 yueOHBIN roj
Ne JaTbl Tema KosunuyecTBo puunna Cnoco0
ypo | mposene 4acoB KOPPEKTHPOBKH KOPPEKTHP
Ka HUA OBKH
no AaHO
IJIAHY
o naany — 132 u.
dano q, + 4. koppekuuu. Beero - 132 u.
Yuurens / A
«COI'TACOBAHO»
[Ipencenarens MO / /
I'bOY I'mmuazum Ne227 Cankt-IlerepOypra
« » 20
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