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IHosscHuTeIbHAA 3aNIUCKA

YueOusrii mpenmet «l eomeTpusi» sSBIsETCS 00s13aTENbHBIM
0011eo0pa3oBaTeIbHBIM IPEAMETOM.

JlanHast pabodasi mporpaMma 1o reoMeTpuu AJis 9 Kijacca cocTaBieHa Ha OCHOBE
(benepabHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO 00IIEro
o0pa30BaHUs; IPUMEPHBIX IPOrpaMM IO MaTeMaTuke 5-9 KIaccoB, COOTBETCTBYIOIIMX
CTaHJapTaM BTOPOTO MOKOJICHUS, COOpHUKA pabOYuX MPOrpaMM 1o reoMeTpun 7-9
kiaccoB (coctaBurenb T.A. Bypmuctpoa 2016).

[IpenonaBanue reometpun Benerca Ha ocHoBe Y MK JI.C. Aranacsina u nip.

Maremarudeckoe 00pa3oBaHUE ABIAETCS 0053aTEIBLHON U HEOThEMIIEMON
4acThI0 00111er0 00pa30BaHUsI Ha BCEX CTYIMEHSX IKOJbL. [ eoMeTpus - OuH U3 pa3aesnon
COJIEPKAHMSI MATEMAaTUYECKOro 0Opa30BaHMs B OCHOBHOM IIKOJIE.

Lenb cogepxkanus pazaena “TeoMerpus’” - pa3BUTh Y yUAIIUXCS
MPOCTPAHCTBEHHOE BOOOPAKEHUE U JIOTMYECKOE MBIIIICHUE MYyTEM CUCTEMAaTUYECKOTO
M3Y4YECHHS CBOMCTB T€OMETPUUECKUX (PUTYP Ha MIIOCKOCTH U B IPOCTPAHCTBE U
MIPUMEHEHUS 3TUX CBOMCTB MPU PEUICHUHU 3a7a4 BBIYUCIUTEILHOTO U KOHCTPYKTUBHOTO
xapakrepa. CyliecTBeHHasi pojib MPU TOM OTBOAUTCS PA3BUTHIO T€OMETPUUYECKON
uHtyuuud. CoueTranre HarsiAHOCTU CO CTPOTOCTHIO SIBISIETCSI HEOThEMIIEMOM YaCThIO
reoMeTpUUeCKUX 3HaHUU. OBNaJIeHUE YJalllUMUCS CHCTEMOM reOMETPUUYECKUX 3HAHUM U
YMEHUM HEOOXOIUMO B MOBCEAHEBHOM JKU3HU ISl U3YYCHUSI CMEKHBIX JUCIUTIINH U

MIPOJIOIKEHHS 00pa30BaHUSI.

OOBEKTOM TeOMETPUH SABJISIOTCS MPOCTPAHCTBEHHBIE (JOPMBI U KOITUYECTBEHHBIE
OTHOLLIEHUS NEUCTBUTEIBHOIO MUpa. Pa3BuTue y yyamuxcs npaBUIIbHBIX

HpeI[CTaBHeHI/Iﬁ 0 CYIIHOCTH U IMPOUCXOXKACHUHN I'COMCTPUICCKUX a6CTpaKHHﬁ,



COOTHOLICHHUHU P€AJIbHOIO U UACAIIBHOI'O, XapaKTEPEC OTPAKCHUA MaTeMaTH4E€CKOM

HayKOﬁ SIBIICHUU U MpoueccCoB pCajibHOTO MHpa, MCCTC 'COMCTPUU B CUCTCMC HAYK U

POJIU MATCMATHYCCKOI'O MOACTINPOBAHNA B HAYYHOM ITO3HAHWH U B IIPAKTHUKC

crioco0cTByeT (POPMUPOBAHHUIO HAYTYHOTO MUPOBO33PEHHUS YUAIIUXCS, a TAKKE

CI)OpMPIpOBaHI/IIO Ka4CCTB MbIIIJICHU A, HCO6XOI[I/IMBIX AJ1 aganTaniyu B COBpEMCHHOM

uH(pOpMaIIMOHHOM OOIIIECTBE.

MaremaTudeckoe O6p&30BaHI/I€ SIBJIIETCS 00513aTEJIbHON M HEOTHEMJIEMOH YaCThIO

o0111ero 0Opa3oBaHus Ha BCEX CTYMEHAX MIKOJIbl. OOyueHHuEe MaTeMaTUKE B OCHOBHOM

IIKOJIC HAIIPaBJICHO Ha JOCTHUKCHUC CICAYIOIIUX ueﬂeﬁ:

1) 6 HanpaejlerHuu TU4YHOCnIHo20 paseunmust.

1.

@OopMHpPOBAaHUE  NPEACTABICHUN 0 MareMaTuKe  KaK  4acTu
OOIIIEYEIIOBEUECKON KYIBTYphl, O 3HAYMMOCTH MaT€MaTHKH B Pa3BUTHU
UBUJIM3AIMN U COBPEMEHHOT'O 00I1IEeCTBa;

Pa3BuTrHe NOTMYECKOTO W KPUTHUYECKOTO MBIIUICHUS, KYJIBTYpPBhl pEuH,
CHOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;

WuTennexTyanbHOEe  pa3BUTHE  ydamiuxcs, (OpMHUpPOBaHHWE KavyecTB
MBIIUICHHUS, XapaKTePHBIX JUII MaTeMaTHYEeCKOM JIeATENbHOCTH W
HEOOXOIUMBIX JIJISl TPOAYKTUBHOM >KU3HU B OOIIECTBE;

Bocrutanue  kauecTB  JIMYHOCTH, OOECTEYMBAIONINX  COIMAIBHYIO
MOOUJIBHOCTb, CHOCOOHOCTh MPUHUMATH CAMOCTOSITENIbHBIE PEIICHNUS;
dopMHupoBaHHE KaueCTB MBINUICHUS, HEOOXOAMMBIX I aJanTalud B
COBpEeMEHHOM UH(POPMAITMOHHOM OOIIECTBE;

Pa3zButne mHTEpeca K MaTeMaTHYeCKOMY TBOPUECTBY M MaTEeMaTUYECKUX

CIIOCOOHOCTEH;

2) 6 MemanpeoOMemHOM HaANPAeIeHUl:



1. Pa3Butue mpexacraBieHuii 0 MareMaTtvke Kak (opMe ONMUCAHUS U METOJE
MMO3HAHUS JIEUCTBUTEIHLHOCTH, CO3MaHHWE YCJIOBHH IS TPHOOPETCHUS
NEPBOHAYAIBHOTO OMBITA MAaTEMATUYECKOTO MOJICTUPOBAHMS;

2. ®opmupoBaHHE OOMMX CIIOCOOOB WHTEUICKTYAIbHOW JIESITEIbHOCTH,
XapaKTePHBIX IS MATEMATUKH W SBIISIOIINXCS OCHOBOW IMO3HABATEIHLHOMN
KYJBTYPbI, 3HAYUMOM JIJIs1 pa3IMYHbIX Cep YET0BEUECKON ACSITEIbHOCTH;

3. ®opMmupoBaHWE TPEACTABICHUN 00 HIEIX W METOJaX MaTeMaTHKH, O
MaTeMaTHhke Kak (hopMe OMMCaHUs U METOJIC TTO3HAHUS JIEHCTBUTEIHLHOCTH.

3) 6 npeomemHoM HaANPasIeHUU:

1. OBnazeHHe KOHKPETHBIMH MaTEMaTHYCCKUMHU 3HAHUSAMH, HEOOXOTUMBIMHU
JUTSI IPUMEHEHHUSI B MPAKTUUYECKON ESITeNIbHOCTH, I U3YYCHHUS CMEKHBIX
TUCITUTUINH, JIJIS TIPOIOJDKEHUS 00pa30BaHMSI,

2. Co3manue (yHaameHTa Ui MAaTeMaTUYECKOro pa3BUTHS, (HOPMHUPOBAHUSA
MEXaHM3MOB  MBIIUICHHS,  XapaKTepHbIX I  MaTeMaTU4ecKoi
NESATETHPHOCTH.

3. ®@opmupoBaHue IIPEACTABICHUN 0 MaTreMaTuKe KaK  4acTu
00IIIeYeIoOBeYeCKON KYJIBTYpPhl, TOHUMAHHUS 3HAYMMOCTH MATEMaTHKHU IS

00IIeCTBEHHOTO Mporpecca.



O0mas xapakTepucTuka Kypca

B ocHoBe conepkaHusi oOyuyeHHUs] MaTeMaTUKE JIEKUT OBJIAJICHUE YYalllUMHUCA
CIEAYIOIIMMM  BHJAMM  KOMIIETCHIUM: NpeIMeTHON, KOMMYHHMKATHBHOM,
OPraHM3alMOHHOM U OOWIeKYJbTYpPHOI. B cooTBeTcTBMM C 3THMH BUAAMU
KOMIIETCHIIMM BBIJICIICHBI ITIaBHBIE COJEPIKATEIIbHO-LEIICBbIC HAIIPABICHUS Pa3BUTHUSA
ydaimxcs cpeacTsamu Kypcea «l'eomerpust 9».

IIpeamernas kommnereHuus. Iloxg mpeaMeTHON KOMIIETEHIIMEH [OHUMAETCA
OCBEIOMJIIEHHOCTD IIKOJBHUKOB O CUCTEME OCHOBHBIX MATEMAaTHYECKHUX IPENCTABICHUN
M OBJIQJIEHUE HMMHU HEOOXOJUMBIMU MPEAMETHBIMH yMEHUSMU. DPOpMUPYIOTCS
cienyroume o0pa3yromne 3Ty KOMIETEHLINIO MPEACTABICHU: O MaTEMaTHUYECKOM SI3bIKE
KAK CPENCTBE BBIPAXKCHUS MATEMAaTUYECKUX 3aKOHOB, 3aKOHOMEpPHOCTEWM H T.J.; O
MAaTeMaTUYEeCKOM MOJCIMPOBAHUM KaK OJHOM M3 BAXKHBIX METOJNOB IIO3HAHUA MHpA.
®opmupyrOTCSl  clieAyrolue oOpa3ylolue 3Ty KOMIIETEHIIMIO YMEHHMs: CO3/aBaTh
MPOCTENIINE MaTeMaTUYECKHe MOJENH, pabdoTarh ¢ HUMU W HHTEPIPETHPOBATH
NOJTlyYeHHBIE PEe3yNbTaThl; MPUOOpETaTh M CHCTEMAaTH3UpPOBaTh 3HAHUS O crocodax
pelIeHNs MaTeMaTUYECKUX 3a7ad, a TAKXKE IMPUMEHATh OTU 3HAHUS W yYMEHUS HJIA
pEeLIEeHNs MHOTHX KU3HEHHBIX 3a7a4.

KommyHukaTruBHast kKommnereHuusi. [[ol KOMMYHMKaTUBHOW KOMIIETEHIIMEH
IIOHUMAETCSI YMEHHUE SICHO U YETKO U3J1ararb CBOM MBICIIU, CTPOUTh apPTYMEHTHUPOBAHHbBIE
paccyXJIeHus, BECTH JIMaJIOT, BOCIIPUHUMAs TOUKY 3pEHHUs cOOECEIHIKA U B TO K€ BpPEeMsI
nosiBeprasi €€ KpUTUYECKOMY aHaJIU3y, OTCTauBaTh (IIPU HEOOXOJUMOCTH) CBOIO TOUKY
3pEHHUs, BBICTpauWBasi CUCTEMY aprymeHTauuu. Q@opMupyroTcs o0pasyronme 3Ty
KOMITETEHIIMIO YMEHUsS, a TaKK€ yYMEHHUs HW3BJIEKaTh MH(QOPMALMIO U3 Pa3HOTO poja
HMCTOYHUKOB, MPeoOpa3oBbIBasi €€ MpU HEOOXOAUMOCTH B Apyrue Qopmbl (TEKCTHI,
TaOIUIIBI, CXEMBI U T.]1.).

OpranuzaunmonHass kommnereHuus. I[lomx opraHu3zanMOHHONW KOMIIETEHUUEH
[OHMMAETCS. YMEHHME CaMOCTOSITEIbHO HAXOAUTh U IPUCBaMBAaTh HEOOXOAUMBIE

yuaiuMcsl HoBble 3HaHusl. DopMupyrores ciieayromue oopasyromue 3Ty KOMIIETEHIUIO
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YMEHHUS: CAMOCTOSITEIIbHO CTaBUTh yUeOHYI0 3ajauy (Liejb), pa30uBaTh €€ Ha COCTABHBIE
YacTH, Ha KOTOPBIX OyIeT OCHOBBIBATHCA TMPOIECC €€ pelIeHUs, aHaJTU3UPOBATh
pe3ynbTaT JEHCTBUS, BBIBIATH JOMYIIEHHbBIE OIIMOKA U HETOYHOCTH, UCIIPABIIATh UX U
MPEJCTaBIATh MOMyYEHHBIM pe3ynbTaT B (QopMme, JErKO TOCTYIMHOW Ui BOCIPHUSITHS
JOPYTHUX JTFOJIEH.

OO0mexkyabTypHass kKoMmmereHuMs. Ilox oOIIEKyIbTYypHOH KOMIETEHIMEN
IIOHUMAETCS  OCBEAOMJICHHOCTh  IIKOJIBHMKOB O MAareéMaTUKEe KaK JJIEMEHTE
OOIIeYeI0OBEUYECKON KYIbTYphl, €€ MECTE B CUCTEME JPYTUX HayK, a Takxke €€ pojH B
Pa3BUTHUH NPEICTABICHUN YEJIOBEYECTBA O LEJIOCTHOW KapTuHe Mupa. POpMHUpPYOTCS
clefyomue o0pasyronye 3Ty KOMIIETEHLMIO NPEACTAaBICHUA: 00 YpOBHE pa3BUTHS
MAaTE€MaTUKU Ha Pa3HbIX UCTOPUUYECKUX ITaAIlaxX; O BBICOKOM IIPAKTUYECKON 3HAYUMOCTH
MAarTe€MaTUKd C TOYKM 3pEHUs CO3MAHUS W DPa3BUTUSA MATEPUAIBHOW KYJIBTYpbI
YeJIOBEUECTBA, a TAKXKE O BAXKHOM POJIM MaTeMaTWKHU C TOYKH 3pEHUs (POpMHUPOBAHUU
TaKUX BAKHEHIIUX YE€PT JIMYHOCTH, KaK HE3aBUCHMOCTb U KPUTUYHOCTH MBIIUICHUS,

BOJISI U HACTOMYHBOCTH B AOCTHIKCHHM LCIIN 1 JP.

Coc)epofcaHue mamemamudeckozco 06pa306’aH1/l}1

B kypce reomeTpun yCIOBHO BBIIEISIOT CIEAYIOIIME CONEPIKATEIbHBIE JTUHUHN:
«Harnsannas reometpusi», «l'eomerpudeckue Gurypsi», «M3mepeHue reoMeTprudecKux
Bennunb», «Koopmuuarer»y, «Bekrtopb», «Jlormka m MHOXecTBay, «leomerpus B
HMCTOPUYECKOM PA3BUTHI.

Marepuan, ortHocsumica K jauHunM «HarsgHas reomerpus»  (3JIEMEHTHI
HalIATHOU CTEPEOMETPHH ) CIoCoOCTBYET Pa3BUTHIO ITPOCTPAHCTBEHHBIX
MPEACTABICHUN yYalIuXcsl B paMKaX W3YUYEHUsI NIAHUMETPUU.

Conepxxanune  pasgenoB  «leomerpuueckue  ¢urype»y u  «3mepenue
FEOMETPUYECKUX BEIMYMH» HALEJICHO Ha TMOJy4YeHUE KOHKPETHBIX 3HAHUWA O

reoMeTpudecko (purype Kak BaKHEHUIIEH MaTeMaTHYEeCKOW MONETW IJisi OMHCAHUS
6



okpyxaromiero Mupa. CucTeMarnyeckoe H3y4eHHE CBOMCTB I'€OMETPUYECKUX (QUTyp
ITIO3BOJIUT PA3BUTH JIOTUYECKOE MBIIUIEHUE U ITOKA3aTh IPUMEHEHUE ITUX CBOMCTB MPH
pEUICHUM 3a1a4  BBIYMCIHUTEIBHOIO W KOHCTPYKTHMBHOIO XapakTepa, a TaKkxke
IIPAKTHYECKHUX.

Marepuan, OTHOCAIIMNCS K COAEp)KAaTeabHbIM JHHUAM «KoopauHateDy U
«BekTophl», B 3HAUUTEIBHON CTETIEHU HECET B c€0€ MEXKIIPEAMETHbIE 3HAHUS, KOTOPbIE
Haxo[AT IPHMEHEHWE KaK B DPa3JIMYHBIX MAaTEeMaTHYECKUX NMCUUIUIMHAX, TaK U B
CMEXKHBIX IIPEIMETax.

OcoOeHHOCTBIO JHHUM  «JlorMka ¥W  MHOXECTBa»  ABIAETCS TO, 4YTO
IIPEACTABICHHBIA 3/I€Ch MaTepual NPEUMYIIECTBEHHO H3Y4aeTCsl MPH PacCMOTPEHHU
pazIuM4HbBIX  BONPOCOB  Kypca. CoOOTBETCTBYIOLIMI  MaTepuajl  HaleJeH  Ha
MaTeMaTHYeCKOe Pa3BUTHE ydauuxcs, (OpMHPOBAHUE Y HUX YMEHHUS TOYHO, CKaTo U
SICHO M3J1ararb MbICJIA B YCTHOU U NIUCbMEHHOU PEUYH.

JIunna «leoMerpuss B  MCTOPUYECKOM  Pa3BUTUW» IpPEIHA3HA4YCHA  JUIA
(dbopMHpOBaHUs MPEACTABICHUI O T€OMETPUM KaK YacTH YeJIOBEYECKOW KYIbTYpbI, IS
OOIIero pa3BUTHUS UIIKOJIBHHUKOB, JUISI CO3JaHUSl KYJIBTYPHO-HCTOPUYECKOM Cpelibl
oOy4JeHus.

Janubplii Kypc npeAaHazHadeH s oOydarommxcs B 9-M KJjiacce
0011e00pa30BaTeNIbHOM IIKOJIBI U MOXET HCIIOJIb30BaThCsl B KAUYECTBE OYHOIO, OYHO —

JAUCTAaHIIMOHHOTO WKW JUCTAHIHMOHHOTO.



TpeﬁoBaHI/Iﬂ K pe3yjabTaTaM 0CBOCHUA COACPKAHUA KypcCa

[IporpamMma obecrneurBaeT JOCTHKEHNUE CIEAYIOMINX PE3yabTaTOB OCBOCHUS

00pa3oBareIbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 0Opa30BAHHS:

JUYHOCMHblE.

1.

(dbopMHUpOBaHUE OTBETCTBEHHOTO OTHOIIEHHUS K YICHUIO, TOTOBHOCTH H

CITIOCOOHOCTH 00YJAIOIIUXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHHIO Ha OCHOBE

MOTHUBAIIMHU K 00YYEHHUIO ¥ TTO3HAHUIO, BEIOOPY JasIbHEHIIIEro 00pa3oBaHus Ha

0a3e OpUEHTUPOBKH B MHpe TTpodeccuii U mpodeCCHOHATBHBIX MPEATIOYTCHHH,

OCO3HAHHOMY ITOCTPOCHHIO HHINBUAYAJILHONU 00pa30BaTEILHON TPACKTOPHH C

Y4IETOM YCTOMYHMBBIX MTO3HABATEILHBIX HHTEPECOB;

dbopMupoOBaHUE IIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHSI HAyKH M OOIIECTBEHHON MPAKTUKU;

dbopMupoBaHNE KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIICHUH U

COTPYIHUYECTBE CO CBEPCTHUKAMH, CTAPIITUMU U MJIAJIITUMUA B 00pa30BaTeIIbHOM,
00I11I€CTBEHHO TOJIE3HOM, yUeOHO-UCCIIeI0BATEILCKOM, TBOPUECKON 1

JIPYTHX BHIAX JCSATCILHOCTH;

yMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIH B YCTHOW U MUChbMEHHOU

peun, TOHUMATh CMBICTT TIOCTaBICHHOM 3a/1a4M, BHICTpAaUBaTh  apTyMEHTAITHIO,

MIPUBOAUTH IIPUMEPHI M KOHTPIIPUMEDHI;

KPUTUYIHOCTH MBIIICHUS, YMEHHE PACTIO3HABATh JIOTHUYECKH HEKOPPEKTHBIC

BBICKA3bIBaHHMSI, OTJINYATh TUIIOTE3Y OT (haKTa;

KpEaTUBHOCTH MBITIVICHUSI, UTHUIIMATUBY, HAXOAUYUBOCTh, AKTHBHOCTH TIPH

PEIICHUN TEOMETPUUSCKUX 3a/1a4;

yMEHUE KOHTPOJIUPOBATH MPOIIECC U PE3yNIbTaT Y4eOHOM MaTeMaTHIeCKON

JIeSITEIbHOCTH;

CITOCOOHOCTH K AMOIIMOHAIbHOMY BOCTIPHATHIO MAaTEMaTHYECKUX OOBEKTOB,

3a/1a4, peIeHH, pacCyXICHUH;



MemanpedMemele:

1.

YMEHHUE CaMOCTOATEILHO TUIAHUPOBATh AIGTEPHATUBHBIC ITyTH  JTOCTIKEHUS
1ejiel, 0CO3HaHHO BhIOUpaTh Hanbosee 3 HEKTUBHBIC CITIOCOOBI PEIICHUS
y4eOHBIX M IMO3HABATEIHHBIX 33134,

YMEHUE OCYIIECTBISATH KOHTPOJIb 110 PE3YIBTATy U 10 CIIOCO0Y IEHCTBHS HA
YpOBHE MPOU3BOJIBHOIO BHUMAHUS U BHOCUTH HEOOXOIUMBIE KOPPEKTHUBHI,
YMEHUE aICKBaTHO OIEHNWBATh MPABUILHOCTH HIIA OIIMOOYHOCTD BBITIOJIHCHUS
yueOHOM 3a71auu, €€ OObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€
pEIICHMUS;

OCO3HAaHHOE BJIAJECHUE JIOTUYECKUMU JIEUCTBUSIMH ONPEICIICHUS IOHATHM,
0000111eHHsI, yCTAaHOBJICHHS aHAJIOT U, KiIacCU(PUKAIIUK HA OCHOBE
CaMOCTOSTEIILHOTO BEIOOpPA OCHOBAHUN W KPUTEPHUEB, YCTAHOBIICHUS
POJIOBUIOBBIX CBSI3EH;

yYMEHHUE YCTaHABIMBATh TPUYUHHO-CJICICTBEHHBIC CBA3HU, CTPOUTH JIOTHYECKOE
paccyxJeHue, yMO3aKItoueHne (MHAYKTUBHOE, IEAYKTUBHOE U MO aHAJIOTUN) U
BBIBO/IBI;

YMEHUE CO3/1aBaTh, PUMEHSTH U TIPE0OPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEICTBA, MOJICTH M CXEMBI JISl pEIICHUST yIeOHBIX U
MO3HABATEIHHBIX 33]1a4;

YMEHHUE OpTraHU30BbIBATh YICOHOE COTPYIHUIECTBO M COBMECTHYIO ACATEIHHOCTD
C YYUTEJIEM U CBEPCTHUKAMU: OTPECIATH IENIU, PACTIPEAesITh GYHKITUU U POJIH
YYaCTHHUKOB, 0011IMe CIOCOOBI pabOoThl; yMEHHE padoTaTh B IPyMIe: HAXOIUTh
oOIIee pemeHre U pa3penarb KOHQIUKTHI Ha OCHOBE COTTIACOBAHUS TO3UITUN 1
y4€Ta MHTEPECOB; CIyIIaTh NapTHEPA; PopMynHpoOBaTh, ApPTyMEHTHPOBATH U
OTCTAauBaTh CBOE MHCHHUC;

dbopMupoBaHUE U pa3BUTHE YUSOHOUW 1 OOIIETIOIH30BATEIILCKON KOMIIETEHTHOCTH
B 00JIaCTH MUCTIOJIb30BaHMsI HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOIOTHI
(MK T-KOMIIETEHTHOCTH);

IMCPBOHAYAJILHBIC IMTPCACTABICHUA 00 HACAX U O MCTOAAX MAaTCMAaTHKH KaK 00



10.

11.

12.

13.

14.

15.

16.

17.

YHUBEPCAIBHOM SI3BIKE  HAYKH M TEXHUKH, O CPEICTBE MOJEIUPOBAHHSI SIBICHUM
Y IIPOLIECCOB;

YMEHHE BUJETh MAaTEMaTUUYECKYIO 3a]jadyy B KOHTEKCTE ITPOOJIEMHON CUTYyalluu B
OPYIUX JUCLUIIMHAX, B OKPYKAIOIIEH KU3HU;

YMEHUE HAXOJIUTh B Pa3IMYHBIX UCTOYHUKAX MHPOPMAIIHIO, HEOOXOTUMYIO
JUI PELICHUsI MaTeMaTHUECKUX MTPO0JIeM, U MPECTABIATh €€ B TOHATHON (opMe;
MPUHUMATH PELICHHUE B YCIOBUSAX HETOIHON U N30bITOUYHOM, TOUHOU U
BEPOSITHOCTHON MH(POPMALINH;

YMEHHE IOHUMATh U HCTIOJIB30BATh MATEMATHYECKHUE CPEACTBA HANNISIAHOCTH
(pUCyHKH, YEPTEkKH, CXEMBI U JIp.) JUIsl WILTIOCTPALlMU, UHTEPIIPETALlUH,
aprymMeHTaluu;

YMEHUE BbIIBUTAThH TUIIOTE3bI [IPU PEIICHNN YYE€OHBIX 3a/1a4 U [IOHUMAaTh
HEOOXOAMMOCTb UX MPOBEPKU;

yYMEHHE IPUMEHSATh UHAYKTUBHBIE U JIEAYKTUBHBIE CTIOCOOBI pacCyK/I€HUH,
BUJIETh PA3JIMYHBIC CTPATETUN PELIEHUS 3aa4;

NOHUMAaHHUE CYITHOCTH AJITOPUTMUYECKHUX IPEANNCAHUN U YMEHUE IEUCTBOBATH B
COOTBETCTBHHM C MPEJIOKEHHBIM AJITOPUTMOM;

YMEHUE CaMOCTOATENILHO CTaBUTh LEIH, BBIOUPATh U CO3[aBaTh AJITOPUTMBI JIJIs
perieHus: yueOHbIX MaTeMaTUueCKUX Mpooiem;

YMEHHE IUIAHUPOBATH U OCYLIECTBIIATH JAESATEIbHOCTD, HAPABICHHYIO Ha

pPeIICHUC 3a1a4 UCCICAOBATCIILCKOI'O XapaKTepa,

npeomemuule:

1.

OBJIaJIeHHE 0a30BbIM MOHSITUIHBIM aaparoM Mo OCHOBHBIM pa3jiesiaM

CoZIepKaHUs; MPEACTABICHUE 00 OCHOBHBIX U3yYaeMBbIX MOHATHUAX (YUCIIO,

reoMeTpudeckas Gpurypa, BEKTop, KOOPIAUHATHI) KaK BayKHEHIIINX

MaTE€MaTUYECKUX MOJEIIAX, ITO3BOJISIOIINX OIUCHIBATH U U3y4aTh PEaIbHbIC
ITPOLIECCHI U SIBJICHHUS;

yMeHHe paboTarh ¢ reOMETPUUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh

HE00X0MMMYI0 HH(POPMAITHIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOU MBICIIH B
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YCTHOW U MMUCBMEHHOMN PeUr ¢ IPUMEHEHUEM MaTeMaTHYeCKOM TEPMUHOJIOTUU U
CHUMBOJIMKH, UCIIOJIB30BATh PA3JIMYHBIC SI3bIKH MAaTEMATUKH, IIPOBONTH
KJIaCCU(PUKALMH, JOTUUECKHE 0OOCHOBAHUS, 10KA3aTEIbCTBA MAaTEMATUYECKUX
YTBEPKICHNN;

OBJIA/ICHUE HABBIKAMU YCTHBIX, INCbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYACIICHUM;
OBJIAJICHNE T€OMETPUYECKUM A3BIKOM, YMEHHE UCIIOJIB30BATh €TI0 JUIsl ONUCAHUS
IIPEAMETOB OKPYKAIOIIETO MUPA, Pa3BUTHUE IPOCTPAHCTBEHHBIX MTPEACTABICHUN U
N300pa3nuTeNbHBIX YMEHHUH, TPHUOOPETEHNE HABBIKOB T€OMETPHUUECKHUX
ITOCTPOCHHUN;

YCBOEHUE CUCTEMATUYECKUX 3HAHUW O TUIOCKUX (PUTypax U UX CBOMCTBAX, a
TaK>Ke Ha HAIVIAHOM YPOBHE — O IPOCTEUIINX ITPOCTPAHCTBEHHBIX TEJIAX,
YMEHHE PUMEHATh CHCTEMAaTUYECKUE 3HAHUS O HUX JUIS PELICHUS
F€OMETPUYECKUX U NIPAKTUYECKUX 3a1ad;

YMEHHE U3MEPSTH JUTMHBI OTPE3KOB, BEIMYUHBI YITIOB, UCIIOJIB30BaTh (DOPMYIIBI
JUTSL HAXOXKACHUST TIEPUMETPOB, IUIOIIA N U 00BEMOB r€OMETPUUECKUX PUTYD;
YMEHHUE IIPUMEHATH U3YYEHHBIC ITOHATHS, PE3YJIbTATHI, METOBI JJIsl PELIECHU
3a/1a4 MIPAKTUYECKOTO XapaKTepa U 3a4ad U3 CMEXHBIX TUCLMIUIMH C
MCIIOJIb30BAaHUEM IPU HEOOXOAMMOCTH CIIPABOYHBIX MaT€pUajioB, KAJIbKYISITOPA,

KOMIIbIOTEPA.
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Conep:xkanme Kypca
(Hwmxe npuBeneHo copepxanue Kypca reoMmerpun 7-9 kiaccoB. JlunakTuaeckue

CAMHUIIBI, OTHOCAIIHNCC K 9 KJIACCY B TCKCTC BBIACJICHBI KYPCHUBHBIM HOI[‘{épKI/IBaHI/IGM).

Harnsgnasi reomeTpus.

Harnsigaeie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (Urypax: KyO, mapaieienunen,
npu3Ma, mupamMua, map, chepa, konyc, muauuap. M3o0paxkenne npocTpaHCTBEHHBIX
¢buryp. [Ipumeps! ceuennii. Muororpannuku. [IpaBuiibHbie MHOTOTpaHHUKH. [IpuMepsl
Pa3BEPTOK MHOTOIPAHHUKOB, IUJIMHAPA U KOHYCA.

[Tonsatue o0bEMa; equHUIbI 00bEMa. OOBEM MPSIMOYTOIHLHOTO MapajuieNienumnea, Kyoa.
I'eomerpuueckue purypsl.

[Ipsmsie n yrobl. Touka, npsMast, INOCKOCThb. OTPe30K, Jyd. Yroi. Buasl yriios.
BeprukanbHble U CMEKHBIE YIIbL. buccekTpuca yria.

[TapamiensHble U nepecekaronmecs npsamsie. lleprnenaukyisipasle npsmele. Teopemsl 0
MapajuIeIbHOCTU U NEPIIEHIANKYIISIPHOCTH NPAMBIX. [lepnenaukyssp u HakIOHHAs K
npsimMoid. CepeIMHHBIN NePHEHANKYISAP K OTPE3KY.

I'eomeTpuueckoe Mecto Touek. CBOMCTBA OMCCEKTPUCHI yIJIa U CEPEAMHHOTO
MIEPIICHIUKYIISIPa K OTPE3KY.

Tpeyronsuuk. BricoTa, Menuana, OucceKkTpuca, CpeHss JTUHUS TPEYTOJIbHHUKA.
PaBHOOEApEHHBIE M pABHOCTOPOHHUE TPEYTOJIbHUKH; CBOWCTBA U MMPU3HAKU
paBHOOEIPEHHOTO TpeyroiabHUKa. [[pu3Haky paBeHCTBa TPEyroJbHUKOB. HepaBeHCTBO
TpeyroyibHUKa. COOTHOLIEHUS MEXIAY CTOPOHAMU U YIJIAMH TPEYTOJIbHUKA.

Cymma yroB TpeyroyibHuKa. BHenmHue yrisl TpeyroasHuka. Teopema @aneca. [logodue
TpeyroibHuKoB. [Ipu3Haku nonodus tpeyroasHukoB. Teopema [ludaropa. Cunyc,

KOCUHYC, MAHCEHC, KOMAHCEHC OCMPO20 Vaoid NPAMOY2O0JIbHO20 MPEY2OJIbHUKA U V2II06

om () 0o 180°; npugedenue k ocmpomy yany. Peuwienue npamoy2oibHblx mpey20ibHUKOS.

Ocnosnoe mpucorHomempu4ecKoe 1MoHCOecmso. Dopmynsl, CEA3bIBAOUIUE CUHYC,

KOCUHYC, MAHCEHC, KOMAHCEeHC 00HO020 U MO20 JHCe yaia. Pewenue mpey2ojlbHUKO6.

meopéema KOCUHYCO6 U meopema Curycoe. 3amedareabHbIe TOUKH TPCYT'OJIbHUKA.
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YerwipéxyrombHuk. [Tapamienorpamm, ero cBoMCTBa U Npu3HaKku. [IpAMOyrosibHUK,
KBaJIpaT, poMO, UX CBOWCTBA M MPU3HAKHU. Tpamnerus, CpeaHss TUHUS TPAICIIHH.

MHOZOVZOJZbHuK. BbanK]lble MHOCOY20IbHUKU. CVMMCI Y206 6blNYKJ1020

MHO20V2O/IbHUKA. HDCZGMJZbele MHO20Y2O0/IbHUKU.

OxkpyxHocTb U KpyT. [lyra, xopaa. Cextop, cermeHT. LleHTpanbHbIi yros, BIUCaHHBII
yroJl, BeJIMYMHA BIMCAHHOTO yIiia. B3anMHoe pacnosioskeHre mpsiMoil U OKpY>KHOCTH,
IBYX OKpyxHOCTeH. KacarenbHasi U ceKylllasi K OKpY>KHOCTH, UX CBOMCTBA. BriricaHHbIe
Y ONMCAHHbIE MHOTOYTOIbHUKHU. OKpPY>KHOCTb, BIIMCAHHAS B TPEYTOJIbHUK, U

OKPYKHOCTb, OIMMCaHHasA OKOJIO TPCYT'OJIbHUKA. Bnucaunvie u onucanmole OKpYIHCHOCIMU

npasuibHO20 MHO20V2O0/IbHUKA.

FQOMBWIDMI{GCKMQ npeo6pa306anuﬂ. Ilonsmue o pAaGeHCcImee CbLlZVD. Tlonsmue o

O0BUdICEHUL. 0Ce8Asl U ueHmpajibHasiA cumMmenmpuu, nal?a]l]leﬂbl-lbllz neperoc, nosoponi.

Tousmue o nooobuu chucyp u 2comomemuu.

[TocTpoeHus ¢ TOMOILIBIO TUPKYJIA U TMHEWKHA. OCHOBHBIE 33J]a4l HA MIOCTPOCHHUE:
JIeJIeHHE OTpe3Ka MoIoJiaM; MOCTPOEHHUE YIJia, PAaBHOTO JaHHOMY; MOCTPOCHHE
TPEYroJIbHUKA [0 TPEM CTOPOHAM; TOCTPOEHUE MEPICHINKYISAPA K IPSIMOiA;
MOCTPOEHKE OMCCEKTPUCHI YITIa; AEJICHUE OTPE3Ka Ha 71 PABHBIX YaCTEM.

Pewenue 3a0au na 6blHucCeHue, 00KA3amenbCcmeo u nocmpoerue ¢ UCnoib306dHUEM

CB0UCMS U3YHYEHHbIX (bMZVD.

HN3mepenne reoMeTpruuecKUX BeJIMYUH. [[muHa oTpe3ka. PaccTossHue OT TOUKHU 10
npsAamMon. Paccrostnue Mexay napajieIbHbIMU ITPSIMBIMHU.
[TepumMeTp MHOTOYTOJIBHUKA.

ﬂ]lMHCl OKpYVICHOCmMU, HUCJio , OuHa OVZM OKPDYVIAHCHOCMU.

I'panycHas Mepa yria, COOTBETCTBUE MEXK/Y BEJIMUYMHON LIEHTPAJIBHOTO YIVIA U JNIMHON
IIyTU OKPY>KHOCTH.

[TonsiTe mnomany mwiockux ¢uryp. PaBHOCOCTaBICHHBIC U PAaBHOBEIUKHE (DUTYPHI.
[momane npssmMoyronbHuKa. [lmomany mapauiesorpaMma, TPEYroJibHUKA U TPAIICLIUU.

Hﬂomadb MHO20Y20]IbHUKA. HJZOWClab Kpyea u I’ZJZOWClab ceKkmopda. CooTHolIeHnE

MEXIy TIOMIAISIMA MTOT00HBIX QUTYP.
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Pewenue 3a0au na eviyucienue u 00KkazamenbCcmeo ¢ UCHOIb3068aHUEM U3VUYECHHbIX

SZQOZZM Y.

Koopaunarsel. Ypasuenue npsamou. Koopounamet cepedunvl ompeska. Popmyna

pPACCMOAHUA MeOfCOV ()GVM}Z mo4YKamu niocKkocmu. YpaeHeHue OKDpYIAHCHOCIMU.

Bexkropsbl. [nuna (Modyiv) eexkmopa. Pasencmeo sekmopos. Konnuneaphvle 6eKmopebi.

KOODOMHCZW[bl 6eKmopa. VYvmnoowcenue eeKmopa Hd 4Uucjlo, Cymma 6EKMoOpoO6, pas3jioxHCceHUue

6eKmopa no OGVM HEKOJLIUHEAPHbIM 8EKMOpAaM. CK(IJZ}ZDHO€ VZDOMS’G@O@HMQ BEKMOpos.

TeopeTHK0O-MHOKeCTBEHHBbIE MTOHATHS. MHOXKECTBO, 3JIEMEHT MHOKECTBA. 3a/IaHHE
MHO’KECTB MEPEUNCIECHUEM IEMEHTOB, XapAKTEPUCTUUECKUM CBOMCTBOM.
[ToamuoxkecTBO. OOBEIMHEHNE U TIepPeceYeHre MHOMKECTB.

uieMeHThI JorukH. OnpeneneHue. AKCHOMBI U TE€OpeMBI. J{0Kka3aTenbCTBO.
JlokazarenbCcTBO OT MPOTUBHOTO. Teopema, oOparHast nanHou. [Ipumep u KOHTpIIpUMED.
[ToHsiTHE O PAaBHOCUIILHOCTH, CJIEIOBAaHUH, YIIOTPEOJICHUE TOTUYECKUX CBI30K ecil ...,
mo ..., 6 MOM U MOJIbKO 8 MOM Clyyae, TOTUUECKUE CBI3KHU U, UTU.

I'eomeTpusi B ucropuueckom pazsutuu. Ot 3emiiemepus k reometpuu. [Tudarop u ero
mkona. @anec. Apxumen. [loctpoeHre npaBUIbHBIX MHOTOYTOJIBHUKOB. TpHUCEKIIHS

yra. KBagparypa kpyra. YnBoenue kyoa. dcmopus yucaa . 3010TOE CEUEHUE.

«Havana» EBkmuna. JI. Ditnep. H. U. Jlo6aueBckuii. Mictopus nsrtoro nocrynara.

H306pemeime Mmemooa Koop()unam, no360JA U EeCO HQDQGO()MWII) ceomempuuecKue

0bvexmul Ha A3ulK anzeopwl. P [lexapm u I1. @epma. [lpumepnsl paziuunvix cucmem

KOOD@UHCZI’I’[ Ha njiocKkocmu.
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9 kiaacce

TemaTnueckoe IJIAHUPOBaAHUE

TeMmrl

Conep:xanue

Marcpualia

Komnu-

YCCTB

qacoB

XapakTepuCcTUKa OCHOBHBIX BU/IOB
JeSATEeTLHOCTH YUEHUKA (Ha ypOBHE

Y4EOHBIX JEHCTBU)

BBoaHoe moBTopeHue

@opMyIHpOBaTh ONIPENCIICHUS U
WJUTIOCTPUPOBATH TOHSATHUS
napa’suiesiorpaMmma, mpsiMoyroJibHUKa,
pomMOa, KBajipara, Tpaneiuu.
DopMyIMPOBATH CBOMCTBA TPEYTOJIBHUKOB
U 4EeTHIPEXYTOILHUKOB (TEOopemMa
[Tudaropa, CBONCTBO CpeaHEH TMHUH,
CBOMCTBA M MPU3HAKHU NapasuiesiorpamMmma,
pomMOa, IPsIMOYTOJIbHUKA, CBOMCTBA
PaBHOOEAPEHHOTO TPEYTrOJIbHUKA) U
MCIIO0JIb30BATh 3TH CBOWMCTBA IIPU PEIICHUN
3anad. [Ipumensats Gopmynsl aiis
BBIYUCJICHUS TUIOIAEH TPEYTOJbHUKOB,

YCTBIPCXYT'OJIbHUKOB.

ITonsiTe BeKkTOpa
1) [lonsiTue BekTOpa
2) CnoxeHue u
BBIYUTAHUE BEKTOPOB
3) YMHOXeHue

BCKTOpPA HA YUCJIIO

12

@opMyInHUpOBaTh ONPENCIICHUS U
WUTFOCTPUPOBATH MOHSATUS BEKTOPA, €T0
JUTUHBI, KOJUTMHEAPHBIX U PABHBIX
BEKTOPOB; OTKJIJIbIBaTh BEKTOP, PABHbBIN
JJAHHOMY; CTPOUTh CYMMY JIBYX BEKTODOB,

HCIIOJIB3Ys IPAaBUJIO TPCYTOJIbHUKA U
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4) KoHTpoJLHbIH

TECT 110 TEME

“BekTOpbI”

napajienaorpaMmma; CTpOuTb CyMMY
HECKOJIbKUX BEKTOPOB, UCIOJIb3Ys MPABUIIO
MHOT'OYTOJIbHUKA; CTPOUTH PA3HOCTh
BEKTOPOB; (GOPMYIUPOBATH CBOMCTBA

YMHOKCHUS BEKTOPA HAa 9YHUCJIO.

Meton koopauHar 10 OOBACHAT, U WUIIOCTPUPOBATH TOHATHUS
1) Koopaunarst MPSMOYTOJIbBHOW ~ CHUCTEMBI  KOOPIWHAT,
BEKTOpa KOOpDAMHAT TOYKM M KOOPAMHAT BEKTOPA;
2) IIpocreiimme MIPOU3BOAUTH ACHCTBHS HaJ BEKTOPAMHU C
3aJla4d B KOOpJMHATaX 3aJIaHHBIMU KOOpJMHATaAMU; yMETh
3) CxansipHoe ONPEIEIATD KOOPIWHATHI CepearHBI
IIPOU3BEIACHUE OTpE3Ka, BBIYUCIATH [JIMHY BEKTOPA,
BEKTOPOB paccTosiHUE MEXIY TOUKaMU;
4) CkansipHoe dbopMynupoBaTh OMpeneeHrue CKaJsipHOTO
IIPOU3BEICHUE B OINPEEJICHUs] BEKTOPOB; ONPEIEIATh YIoJ
KOOpJAMHATAX MEXIY BEKTOpamu, 3a/laHHBIMU
5) llpumenenue KOOpAVHATaMU; MHTEPIPETUPOBATH
CKaJIIpHOTO napaMeTpbl B YPaBHCHUSIX  MPSIMOWM,
IIPOU3BEACHUS K OKPY)KHOCTH U CTPOUTh MpSIMbIE H
PELICHUIO 3a]1a4 OKPY>KHOCTH, 3aJJaHHbIEC YPaBHEHUSIMHU.

6) YpaBHeHUE

OKPY>KHOCTH

7) YpaBHeHUE IpsiMoi

8) KoHTpOJIbHBII1

TECT 110 TeMe

“KoopanHAaThbI

BeKTOpa”

CooTHo1IeHHE 14 @opMyIMpPOBaTh U WILTIOCTPUPOBATH

16




MEIKIYy CTOPOHAMM U
yIiaMmu
TPeyroJbHUKAa

1) Cunyc, KocuHyc,
TaHTEHC, KOTAHTCHC
2) Teopema cCUHYCOB
3) Teopema
KOCHHYCOB

4) Pemienue
TPEYTOIHLHUKOB

5) CxansipHoe
MIPOU3BEICHHE
BEKTOPOB

5) KoHTpOJLHBLII

TECT I10 TEME

OIIpENIETICHNs CUHYCa, KOCUHYCa U
tanreHca yrioB ot 0 1o 180°; mpumeHsTh
JUISL peLIeHUs 33]1a4 OCHOBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO U
dbopmynbl puBeaeHUs; GOPMYITHPOBATH
TEOPEMBI CUHYCOB U KOCUHYCOB,
IMPUMEHSATH UX MPU PEILICHUH
TPEYTOJIBHUKOB; OOBSICHATh, KaK
UCIIOJIb3YIOTCSI TPUTOHOMETpHUUECKHe Gop-
MyJIbl B U3MEPUTENbHBIX padoTax Ha

MCCTHOCTH.

“PenieHue

TPEYroJbHUKOB”

IIpaBuibHBbIE 12 DopMyIUpPOBATH ONPEICIICHUE
MHOI0YT0JIbHUKHU MPAaBUJIBHOTO MHOTOYTOJIbHUKA;
1) ITonsiTne dbopMyITUpOoBaTh TEOPEMBI 00
MIPaBUJIBHOTO OKPY>KHOCTSIX, OITUCAHHOM OKOJIO
MHOTOYTOJIbHUKA MPAaBUJIBHOTO MHOTOYTOJIbHUKA U

2) Hekotopsie
CBOMCTBA
PaBUIILHBIX
MHOTOYTOJIbHUKOB
3) IlocTtpoenue

IMPpaBUJIbHBIX

BIMCAHHOM B HETO; 3HATh U UCIOJIb30BaTh
dhopMyIbl 17151 BBIYKUCICHUS TUIOIIATN
MIPaBUJILHOTO MHOTOYTOJIbHUKA, €T0
CTOPOHBI U painyCca BOUCAHHOMN
OKPY>KHOCTH; CTPOUTH MPABUIIbHBIC

MHOT'OYT'OJIbHUKH, B TOM 4YHCJIC, B

17



MHOTOYTOJTbHUKOB
4) InuHa
OKpPY>KHOCTH

5) [Imomans kpyra

6) KoHTPOJLHBIN

TECT 110 TEME

“IIpaBUJIbLHBIC

MHOTOVIOJLHUKH

BUPTYAJIbHBIX TEOMETPUUECKUX
KOHCTPYKTOpax; OOBbSICHSTh MOHATHS
JUTUHBI OKPYKHOCTH U TIOIIAAN KPYTa;
3HATh (DOPMYIIBI JJIS BBIYUCIICHUS ITTUHBI
OKPY>KHOCTH U JUIMHBI AYTH, IUIOIIA]IA
KpyTa " IIOAAU KPyrOBOTO CEKTOPa;
MPUMEHSTH ATH (GOPMYJIBI TIPU PEIICHUN

3aaa4.

Iousitue nBuxkenust | 10 OOBACHATH, UTO TAKOE OTOOPAKEHUE

1) Otobpakenue MJIOCKOCTH Ha ce0s U B KAKOM CJTy4ae OHO
IUIOCKOCTH Ha ce0st Ha3bIBACTCS IBUYKECHUEM IJIOCKOCTH;

2) Ilousarue OOBSACHSTH, YTO TAKOE OCEBasi CHMMETPHS,
JBIKEHUS [EHTpaIbHasi CHMMETPUS, TapaAJIJICIbHBIN
3) OceBast cuMmmeTpus MEPEHOC U MOBOPOT; 000CHOBHIBATH, YTO
4) LlentpanbpHas 9TH 0TOOpaXEHUS TUIOCKOCTU Ha ce0st
CUMMETpUS SBJISIFOTCS ABMOKEHUSMU; OOBSICHSTD,

5) [loBopoTt KAKOBAa CBSI3b MEXY JBHKCHUSIMH U

6) [TapannenbHbIi HAJIOKEHUSIMU; UWIUTFOCTPUPOBATH
EPEeHoC OCHOBHBI€ BH/IbI IBUKEHHI, B TOM YHCIIE C
7) IIpeoOGpazoBanue MOMOIIBIO KOMIIBIOTEPHBIX MTPOTPamMM.
noao0us

8) KoHTpOJIbLHBII1

TECT 10 TeMe

“/IBmkeHue”

HUToroswlii 2

KOHTPOJbHBINA TECT

IloBTOpeHue 6
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

[Imanupyemble pe3yabTaTsl

Ne | Jlar | Tema pasnena, teMa ypoka METANpPEIMETHBIC YHUBEPCAIBHBIX | IPUMEY
YPOK | a yueOHbIx nerictuit (YY) aHue
JIMYHOCTHBIE
a MPEIMETHBIE [MO3HABATEJIb DETYISTHUB [KOMMYHUKAT
HbIE HbIE VBHBIC
IToBropenue. Peuienue Bripaxarp Onpenen
3HATh U ITepenaror
3a1ay. MTOJIOKUTENBH €HUE
YMETH COZICpIKaHU
o€ OT- LEJIN
MPUMEHSITh € B CoKaTOM
HOIIIEHUE K Y Ymetb
TEOPETUYECK BUJIE,
nporeccy pabora | mpeacTaBis
17071 CTPOST
IIO3HAHUS; o Tb U
Marepual, JIOTUYECKHU
MPUMEHSITh COCTaBJIE | OTCTANBATh
1 W3y4YECHHBIN ¢ LieTIHn
paBuIia HHOMY CBOIO TOUKY
B Kypce paccyxIeH
JEJI0BOTO IJIaHy U | 3pEeHUs,
reoMeTpuu 8 1507
COTPYAHUYECT CpaBHUB | apryMEHTH
KJIacca npu
Ba; OLICHUBATh aroT pOBaTh
pellIeHun
CBOIO CBOHU
3a/1a4 Ha
y4eOHY0 perieHus
MTOBTOPEHUE
NEATENBHOCTD c
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aJiropur

HACTPauBaThC MOM
s Ha peleHus
U3y4YeHUE 3a/1a4.
npeameTa
[ToBropenue. Pemenue Bripaxars Omnpenen
3HATh U [lepenaror
3a7ad. MOJIOKUTEIbH €HHue
yMETh CoJIepKaHu
o€ OT- eI
MIPUMEHSITh € B CXKaToM
HOIIEHHE K VI;
TEOPETUYECK BHJIE, YmeThb
poIeccy pabora
Uit CTPOST IIPECTaBIIS
MO3HAHUS; o
Marepuail, JIOTUYECKH Tb U
MPUMEHSITh COCTaBJIe
W3y4YECHHBIN € LeMnu OTCTAuBATh
npaBuiia HHOMY
B KypcCcC pacCyXIeH CBOIO TOUKY
JEJI0BOTO MJIaHy 1
reOMETPHH 8 17051 3peHus,
COTPYIHHYECT CpaBHHB
KJIacca npu apryMEHTH
Ba; OLICHUBATh aroT
peleHnn pOBaTh
CBOIO CBOU
3a/1a4 Ha
y4eOHY0 perieHus
MTOBTOPEHUE
NEeATEeIIbHOCTh c
: aaroOpuUT
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HACTpauBaThC MOM
s Ha peneHns
U3y4CHHE 3az1ad.
npeamera
ITonaTHE BEekTOpA. 3Harhb Bripaxarp Crpost BraocsaTr | AnexBarHO
PaBeHCTBO BEKTOPOB. HNOHATHUA: | TIOJIOKUTEJIBH | JIOTUYECKH | KOPPEKT | HCIIONB3YIO
BEKTOD, o€ OT- € uenu VBBl U T CBOIO
HA4YaJl0o U | HOLLIEHUE K paccyKJIeH | IOIOJIHE | peyb I
KOHEIL nporeccy 15071 HUE B IUCKYCCHUU
BEKTOpa, | MO3HAHUS CIoCcoOBI | U
HYJIEBOU CBHX apryMeHra
BEKTOD, pELIEHNH | [IUU CBOEH
KOJUJIEHWAPH MTO3ULINHU
bIC,
COHAIpasJe
HHBIE,
IIPOTUBOHAI
PaBJICHHBIE
BEKTOPBI.
YMmeTh
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n300paxarhb

BEKTOPBI.
OTkiagpIBaHue BEKTOpaA OT | 3HATh Beipaxars Beigenstor | BepHo YcranaBnu
JAaHHON TOYKH OIIPENIECTICHU | MTOJIOKUTENbH | KOJIMYECTBE | COCTABIS | BAIOT U
€ BEKTOpa U | 0€ OT- HHBbIE 0T IUIaH | CPABHHUBAKO
PaBHBIX HOILIEHUE K XapaKTEpUC | BBIMOJIHE | T pa3HbIe
BEKTOPOB. npoueccy TUKH HUS TOYKH
Hayuutscs | mo3HaHus OOBEKTOB, | IEWCTBU | 3pEHUA,
0003HayaTh 3alaHHble | 1 3areM
U CJIOBaMH MPUHUMALO
U300paXkaTh T
BEKTOPbI OKOHYareJlb
HOE
pelieHue
CymMa 1ByX BEKTOPOB. 3HaTh Oco3naBare | Co3naror IIpensoc | ILmanupyro
3aKOHBI CJIOKEHUS BEKTOPOB. | OIEpaLUIO CBOM CTPYKTYpY | XHLIAIOT | T oOuIue
[IpaBuio mapasiensorpaMMa | CyMMBI IBYX | TPYIHOCTH MU | B3aUMOCBSI3 | BPEMEHH | CLIOCOOBI
BEKTOPOB, CTPEMUTHCS K | e bIe perieHus
3aKOHBI ux CMBICJIOBBI | XapakTep
CIIOKEHUS PEOAOJEHUIO | X €IUHULl | UCTUKH
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BEKTOPOB. , af0T TEKCTa TOCTHKE
[IpaBuiio CaMOOLIEHKY HUS
IapajuIesorp | CBOMX pe3yabTa
aMma JNEUCTBUI Ta
(oTBeua
0T Ha
BOITPOC
«Korja
oymer
pe3yJbTa
™™
CyMMa HECKOJIBKHX 3HaTh ®opmuposars | ConocraBn | Pabora | C
BEKTOPOB. OIepaLHIO YCTOMYMBOM | SIFOT o NOCTAaTOYHO
CYMMBI TPEX | MOTMBAllUM U | XapaKTEPUC | COCTABIIE | TOYHO U
u Oosee 3aKPEIUICHUIO | TUKU HHOMY MOJIHO
BEKTOPOB. HOBOTO OOBEKTOB | IJIAHY U | BBIPAXKAIOT
YMeTb MaTepualia 10 OZITHOMY | CPAaBHUB | CBOHU
CTPOUTH WIH aroT MBICJIH 10
BEKTOD, HECKOJIBKM | CBOM PELICHUIO
paBHBIN M peleHns | 3a1a4
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CyMMe MpU3HaKaMm, | C
HECKOJIbKUX BBISIBIISIFOT | QJITOPUT
BEKTOPOB, CXOJICTBA U | MOM
UCIIOJIb3YS paznuuus | pelIeHUs
IPaBUIIO 3a/1ad.
MHOTOYTOJIb
HUKa
Brruntanue BEKTOpOB 3Harhb ®opmuposars | Conocrasn | Pabora
OIlepaLrIo IIOJIOKUTEIIBH | STFOT 1o Hocraroun
BBIUMTAHUS | O€ XapaKTepUC | COCTABJE | O TMOJHO U
JIByX OTHOUIEHHUE K | TUKU HHOMY TOYHO
BEKTOPOB, yuéoe, OOBEKTOB | IUIAHY U | BBIPXAIOT
MPOTUBOINOJ | JKEJTaHUE 10 OJIHOMY | CPAaBHUB | CBOIO TOUKY
OXKHBIX npuodperarb | WiIn aroT 3peHus Npu
BEKTOPOB HOBBIE HECKOJIbKH | CBOU pelIeHUH
3HAHMS. M peuieHus | 3a1a4
IIPU3HAKaMm, | C
BBISIBIISIIOT | QJITOPUT
CXOJCTBA U | MOM
paznuuusl | peuieHus
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3a1a4 U

BBIOOD
BEPHOTO
pelLIeHUs
Pewenue 3ama4 no reme: Ymerb ®opmuposars | CoBepuieHe | UETKO YMmeror
«CJIO’KCHUE Y BBIUUTAHUE MPUMEHATh | HABBIKU TBYIOT MPOEKTU | CIIyLIaTh
BEKTOPOBY» IIPaBUJIIO aHAJIN3a, HAaBBIKU pyIOT Ipyr Ipyra,
TPEYTOJIbHUK | TBOPUYECKOU pelLIeHUs MapUIpyT | JOCTAaTOYHO
a ¥ IPaBUJIO | aKTUBHOCTH | 33714 1O pEIICHUs | TOYHO U
IapajuIesiorp TEME, 3ajad4, IIOJTHO
aMmma BBIJICIISIIOT | 3aKPEIIS | MOKAa3bIBAIO
TOJILKO o T CBOIO
CYLIECTBEH | IPOMACH | TOUKY
HYIO 4aCTh | HBIU 3peHus MpH
JUISL Marepua | pelieHuu
peLIeHUs bl 3a7a4
3ama4y
YMHOXEHUE BEKTOPA Ha [Toznakomut | @opmuposats | CoepiieHc | YHETKO Ymeror
YUCIIO bC C 1[EJIEBbIE TBYIOT MPOEKTH | CIIylIaTh
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MOHSATHEM YCTAHOBKH HAaBBIKU PYIOT IpyT Apyra,
«YMHOXXEHHE | yIeOHOM peneHns MapupyT | TOCTATOYHO
BEKTOpa HA | ACATEIBHOCTH | 3a7a4 IO pElIEHUs | TOYHO U
YHUCIION. TEME, 3a1ay, ITOJIHO
Hayuntbcs BBIJICIISIIOT | 3AKPEIUIA | IOKa3bIBAI0
dbopmMynupoB TOJIBKO A T CBOIO
aTh CBOMCTBA CYIIECTBEH | IPOWJEH | TOUKY
YMHOKECHUSA HYIO 4aCTb | HBIU 3peHus IpU
BEKTOpPA Ha JUISL Marepua | pelieHuu
YHUCJIO, peneHns 1 3ama4y
HAYyYUTHCSA 3a7a4
CTPOUTH
BEKTOD,
YMHOKEHHOE
Ha YUCJIO

10 YMHOXKEHUE BEKTOPA Ha [Toznakomut | @opmuposats | CoepiieHc | UHETKO Ymeror

YHUCII0 bCA C 1IEJIEBbIC TBYIOT IIPOEKTH | CIIyLIaTh

MOHSATHEM YCTAHOBKH HAaBBIKU pPYIOT Ipyr Apyra,
«YMHOXEHHE | yueOHOM pereHns MapupyT | 1OCTATOYHO
BEKTOpa HA | ACATEIBbHOCTH | 3a7a4 10 peleHns | TOYHO U
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YHUCIION. TEeME, 3azady, IIOJIHO
Hayuuthcs BBIJICJISIFOT | 3aKPEIUIs | IOKA3bIBAIO
bopMynupoB TOJIBKO A T CBOIO
aTh CBOMCTBA CYIIECTBEH | IPOWUJEH | TOUKY
YMHOKEHUS HYIO 4acTh | HBIU 3peHus pu
BEKTOpa Ha JULSL MaTepHua | pelIeHUU
YHCIIO, peleHus i 3aj1a4
HAy4YUThCS 3a/1a4
CTPOUTH
BEKTOD,
YMHOXXEHHOE
Ha YUCIIO

11 [IprmeHeHne BEKTOPOB K [Toznakomut | opmuposars | YeranaBmu | Camocto | OOMeHuBa

PELICHUIO 3a/1a4 bCA C HAaBBIKH BarOT ATEJIHO | FOTCS

ONepalusMH | COCTABIICHUS | IPUYUHHO- | GOPMYSH | SHAHUSIMU
CIIOXKECHHMS, | AJITOpUTMA CJIEICTBEHH | PYIOT MEXIY
BBIYMTAHUS, | BBIIIOJHEHUS | bIE CBSI3U IIO3HABAT | YICHAMU
YMHOXKEHUS | 3aJlaHus, €JIbHYIO | TPYIIIbI
BEKTOpa HA | HABBIKOB Leb U VIS
YHCIIO. BBINIOJTHEHUS CTPOUTDH | PUHATHUS
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Hayuutbcs | TBOpUECKOTO MapupyT | 3ppexTuBH
IIPUMEHATH | 3aJIaHHUS. peleHns | bIX
CBOICTBa B COBMECTHBI
JNEUCTBUI COOTBETC | X PELICHUN
HaJl TBUH C
BEKTOpaMu L[EJIBIO.
npu
peleHun
KOHKPETHBIX
3az1a4.

12 Cpennss nMHMS Tparenuu [Toznakomut | ®opmuposars | CpaBHuBar | [Ipuaum | YMmeror
bCs C HAaBBIKU b aroT Opath Ha
MTOHSATHEM COCTABJICHUS | pa3jIMUHbIE | IO3HABAT | ce0s
CpenHsIs aJaropuT™Ma OOBEKTBHI: €IbHYI0 | NHUI[MATUB
JIMHUS BBIITOJIHEHUSL | BBIIENATH | LIEJIb, y B
TpareLmy, 3a7aHus, u3 COXpaHs | OpraHu3ail
TEOPEMOM O | HaBBIKOB MHOXECTBA | Tb €€ un
CpenHen BBIIIOJIHEHUSL | OAVH WM | TIpU COBMECTHO
JIMHUAA TBOPYECKOTO | HECKOJIBKO | BBIIIOJIHE | TO
Tpaneuuu, 3a1aHUSL. OOBEKTOB, | HUU NENCTBUSA
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HAy4YUThCS MMEIOLIUX | 3aIaHUH,
pemiarb oOmue 9ETKO
3a/1a4U. CBOMCTBa BBITTOJIHS

0T

TpeboBa

HUS

13 Pemenue 3amau Hayuntbcs | @opmuposars | Onpenensar | [Ipuaum | Ymeror

pemarb HaBBIKU b aroT Opath Ha
IIPOCTEHUILINE | aHAJIU3A, OCHOBHYIO | TIO3HaBar | ce0s
TrE€OMETPHUYEC | CONIOCTABIEH | U €JIbHYIO | UHUIMATHUB
KHE 3a7a4i , | usl, BTOPOCTEIE | LETIb, y B
ONMPASICh HA | CPABHEHUS HHYIO COXpaHsl | OpraHu3all
paHee uHpopmarl | Tb €€ 17051
U3y4YECHHBIE U0 pu COBMECTHO
CBOICTBA BBITNIOJIHE | TO
BEKTOPOB, HUU JEUCTBUSA
HaXOIUTh 3aJaHuH,
CPEIHIOI0 JETKO
JUHUIO BBITTOJIHS
Tpareuuu no 0T
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3aIaHHBIM TpeboBa
OCHOBaHHMSIM HUS
14 Kontponbnas padora Nel mo | Hayuutscst | @opmuposats | Beioupars | [lpoextu | Perynupyto
TeMe: «BekTopbl» MIPUMEHSTh | HABBIKU HauOoJiee | pyroT T

TEOPETUYECK | caMoaHamn3a, | 3pQEeKTUBH | MapUIPYT | COOCTBEHH
17071 CaMOKOHTPOII | bI€ MpeoioN | yIO
Marepuai, s CIOCOOBI EHUs NEATEIBHOC
V3y4YECHHBIN pelLIeHUs 3aTpylHE | Th
Ha 3a/1a4u HUU B IIOCPEACTBO
MPEABLIYIIN oOy4eHu |M
X YpOKax, Ha U yepe3 | MMCBbMEHHO
IIPAKTUKE BKJIIOYEH | U peun

ue B

HOBBIE

BU/IbI

NesATeIb

HOCTH U

bopMbl

COTpYIH

N4yecTBa
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15 Paznoxenue BekTopa 1o [To3nakomut | @opmuposars | Beigensats | CpaBHUB | Yuarcs
JIBYM JT@HHBIM bCsl C KETTaHUS u aTh CBOM | yIPaBIATh
HEKOJUIMHEAPHBIM BEKTOpPAaM | IOHATHEM OCO3HaBaTh chopmynup | cnocod | MOBeAEHUE

HEKOJUIMHEA | CBOHU OBaThb JNEUCTBU | M
PHBIX TPYAHOCTU U | mpo0sieMy | sicC napTHépa-
BEKTOPOB, C | CTPEMHUTHCS K U3BECTH | YOEX1aTh
JIEMMOM 150:¢ BIM ero,
IIPEOIOJICHUIO aJTOPUT | KOHTPOJIUP
, IPOSIBIIATH MOM OBaTh,
CrIocoOHOCTh pELICHUS | KOPPEKTHUP
K CaMOOILICHKE OBaTh U
CBOUX OLICHUBATh
JICUCTBUM, ero
IOCTYIIKOB JEUCTBUSA
16 Koopannare! BekTopa [Toznakomut | ®opmuposars | Beioupare | BHocuts | locTatoun
bCA C HOTPEOHOCTH | OCHOBaHUS | B O TOYHO U
MTOHSATHEM IPUOOPETEHN | U KPUTEPHUH | PEIICHHE | TIOJTHO
KOOPJIMHATHI | I MOTUBALIUM | JIJIS CBOU ITOKa3bIBAIO
BEKTODA, K IpOoLEeCCy CpPaBHEHMS, | KOPPEKT | T CBOIO
npaBuiamMu | oOy4yeHus Cepualuu, | UBBI TOYKY
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JNEUCTBUSA Kiaccudux 3pEeHUS TIPU
HaJl anuu pelIeHun
BEKTOpaMH 00BEKTOB 3a1a4y

17 [Ipocreimue 3anaun B [Toznakomut | opmuposars | Beigensats | BHocuts | DddexTun

KOOpAMHATax bCsl C L[EJICBBIE KOJIMYECTBE | KOPPEKT | HO

MOHSATUEM YCTAHOBKH HHBIE UBBI U COTPpYAHUY
paguyc- yueOHOI XapaKTEpPUC | JOMOJHE | al0T B
BEKTOD. JNEATENbHOCTH | TUKU HUS B rpyImmax
Hayuutbcs 00BEKTOB, | COCTaBIE | IPU
chopmyupo 3aJJaHHBIC | HHBIC pelIeHun
BaTh U CJI0BaMH ILJIaHbI 3a7a4
JIOKA3bIBATh
TEOPEMY O
KOOpJAMHATE
BEKTOpA.
ITo3HakoMHT
bCsl C
dhopmynoit
JUISt
BBIUHCIICHUS
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KOOpAMHATHI
BEKTOpA T10

CT0 Ha4YaJ1y U

KOHILY.
18 [Ipocreiimme 3anaun B Hayuutbcs | @opmuposars | Bergensats | CpaBHHB | YMEIOT
KOOpAUHATAX c(hOpMYIIUPO | HABBIKU TOJIBKO aTh CBOM | MPEACTABIIA
BaTh U OCO3HAHHOTO | CYIIECTBEH | CIOCO0 | Th
JIOKa3bIBaTh | BbIOOpa OoJsiee | HyIO 4acTh | ACHCTBU | KOHKPETHO
bopmyy b EeKTUBHOT | ISt ac e
JUISL 0 crocoba peLIeHUs W3BECTH | COAEPKaHU
BBIYUCJICHUS | PEIICHUS 3a/1a4u bIM eu
KOOPJIUHATHI aJITOpUT | COOOIIATH
CepEeIVHBI MOM €ro B
OTpe3Ka peLICHUs] | TUCBMEHHO
i popme.
19 Pemenne 3amau MmeTogom ITo3znakomut | @opmuponars | Beinenutrs | Onpenen | Ycranasiu
KOOpJIMHAT bCS C HaBBIKU IJJaBHOE U | SITh BaIOT U
MpaBuUjIaMHi | PEUICHUS CTPYKTYpH | IOCIIE0 | CPAaBHUBAIO
JIEVCTBHI 3a11a4 110 poBaTh BAaTEIbHO | T pa3HbIE
HaJ aJITOPUTMY 3agaqy CTh TOYKH
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BEKTOPaMH C
3aIaHHBIMHU
KOOpAMHATA
MH.
Hayuntbcs
BBIBOJIUTH
(bopMyIbI
JULSL
HaXO0XICHUS
KOOpJAWHAT
BEKTOpA,
KOOpAWHAT
CepEIUHbL
OTpe3Ka,
JUTUHBI
BEKTOpa I10
€ro
KOOpAMHATA
M,

paccrosiHue

MIPOMEK
YTOUHBIX
JIEHCTBU
W U1
MOJTYy4YEH
us
KOHEYHO
ro
pe3yibTa

Ta

3peHus,
pexJie
yeM
MIPUHATH
OKOHYAaTeJlb
HOE

pemieHue
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MEXTY

JIByMsl
TOYKaMHU,

pemarb

3a1a4u

METOIOM

KOOPJMHAT.

20 YpaBHEHUE OKPYKHOCTH [Toznakomut | @opmuposars | Beigensars | CpaBHUB | Yuarcs
bCsl C YMEHUS u aTh CBOM | yIIPaBIATh
BBIBOJIOM HPaBCTBEHHO- | (hOpMyYNHpO | ClIOCOO | MOBENEHUE
YPaBHEHHUSI | STUYECKOIO BaTh JNEUCTBU | M
OKPY>KHOCTH | OLICHUBaHUsI | TpobieMy | s ¢ napTHépa-
. Hayuutbcst | ycBauBaeMoro M3BECTH | yOeXIaTh
GbOpMyITUPOB | COEepKAHUS bIM ero,
aThb MOHSITUE aJTOpPUT | KOHTPOJIUP
YPaBHEHUS MOM OBaTh,
JIMHUM Ha pEILICHUs] | KOPPEKTHUDP
IIJIOCKOCTH, OBaTh U
peliarhb OLICHUBATh
3a/1a4u. €ro
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JIeHCTBUA

21 YpaBHEeHUE IpAMOU [Toznakomut | opmuposare | CamocrosaT | CTaBuTh | ApryMeHTH
bCA C OCO3HAHHOCTb | €JIBHO y4eOHYIO | pOBaTh
BBIBOZIOM CBOUX COCTaBJIATH | 3aJa4y CBOIO TOUKY
YPaBHEHUS | TPYAHOCTEH U | AJITOPUTM | HA 3peHus,
IIPSAMOM. CTPEMIICHHUS K | peLIEHUs OCHOBE | CIIOPUTH U
Hayuntbcs | ux 3a1a4u COOTHECE | OTCTanBaTh
COCTAaBIIATh | IPEOAOIICHUIO HUS CBOIO
ypaBHEHHE |, TOTO, 4TO | [IO3ULIAIO
OpsIMO IO | CHOCOOHOCTH yKe
KOOpAWHATa | K CaMOOLICHKE U3BECTHO
M JIBYX €€ CBOHUX U
TOYEK, JNEUCTBUN YCBOEHO,
pelarb 1 TOTO,
3a1a4u 4TO
HEU3BECT
HO.
22 Pewenue 3amaq no reme: Hayuutbcs | @opmuposars | Boccranas | IIpoektu | Ycranasinu
«YpaBHEHHE OKPYKHOCTH. (bOopMYIHPOB | MOJIOKUTENBH | IUBATh pPYIOT BalOT U
YpaBHEHUE TPAMOI» aTh IpaBUjia | OroO MPEAMETHY | MApUIPYT | CPABHUBAIO
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NeUCTBUU
HaJ
BEKTOPaMHU C
3aJIaHHBIMU
KOOpJAWHATA
MU (CymMma,
Pa3HOCTB,
YMHOKEHUE
BEKTOpa Ha
YHUCIIO0),
BBIBOJIUTH
(bopMyIbI
KOOpJAWHAT
BEKTOpa
qyepes
KOOPJAMHATHI
€ro Havayia u
KOHIIA,
KOOPJAMHATHI

CepEeIrHbI

OTHOLLIEHHUS K
YYEHHUIO,
II03HABATEIIbH

OoHu

ACATCIBbHOCTH

10
CUTYAITHIO,
OTIMCaHHYIO
B 3aj1aue,
BBIJICTTUTD
TOJIBKO
IJ1aBHOE
JUIS
pelieHus

3aJa4u.

PEO0I
eHUS
3aTpynHe
HUU B
o0y4eHH
U yepes
BKJIIOYECH
ue B
HOBBIE
BHU/IBI
NEesATEINb
HOCTH U
dhopmMbl
COTPYIH

Hn4ycCcTBa

T pa3HbIe
TOYKH
3peHus,
pexe
yeM
MPUHSATH
OKOHYAaTeJlb
HOE

pelieHue
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OTpPC3Ka,

JUTUHBI
BEKTOpA 110

€ro

KOOpAMHATa

M U T.J.

23 Pemenue 3amau Hayuntbcs | @opMupoBare | YMETh [Ipuanm | IIposBiATSH
pelarb YCTOMYMBON | BBIBOIUTH | aTb TOTOBHOCH
IIPOCTEHIINE | MOTUBALIUK K | CICACTBUS | [IO3HABAT | K
3a1a4u aHaJmn3y, u3 EIbHYI0 | OOCYXAEHU
METOI0M VCCIICZIOBAHU | UMEIOILMXC | LIEJIb U 10 Pa3HbIX
KOOpAWHAT, | 0 B COXpaHs | TOUEK
BBIYUCIISATD YCJIIOBUU Tb €€ 3pEeHUS U
JUIVHY U 3a1a4u pu BbIpabOTKe
KOOPZAWHATHI JTAHHBIX BBITIOJIHE | 001Iei
BEKTOpa, HUU ITO3ULINHU
YIOJ MEXKITY Y4ICOHBIX
BEKTOpamMu JIEUCTBU

U, 4€TKO
BBITTOJIHS
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Tb

TpeboBa

HUS

MTO3HAaBaT

€IbHOMN

3a1a4u

24 Kontponbnas padora Ne2 no | Hayuutscst | @opmuposats | Beioupare | [Ipoektu | Perynupyto
Tteme: «MeTox KoopArHaT» IPUMEHATh | HABBIKU Haubosee | pyroT T

TEOPETUYECK | caMOaHaan3a, | 3pPEeKTUBH | MApUIPYT | COOCTBEHH
1507 CaMOKOHTPOJI | bI€ MPEOoN | VIO
Marepuall, s CHOCOObI EHUs NEATEIBHOC
U3Y4YECHHBIN pelIeHus 3aTpyiHEe | Th
Ha 3aJ1auu HUH B MOCPEACTBO
MpeAbIIyIIT oOy4deHUu | M
X YpOKax, Ha U 4yepe3 | MUChbMEHHO
MIPAKTUKE BKJIFOUEH | U peuu

ue B

HOBBIE

BH/IbI

nesTeNb
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HOCTHU U

bopMbI
COTpYIH
NYECTBA
25 CuHyC, KOCHHYC, TAHT€HC [Toznakomut | opmuposars | AHanuzupo | Beigens | Oco3naBar
yria bCA C IIOJIOKUTEIIBH | BaTh 10T U b Ka4eCTBO
MOHSITUEM oro 3a/1auy, OCO3HAI0 | U YPOBEHb
CUHYCa, OTHOUIEHUS K | BBIIEIISA T TO, YTO | YCBOCHHSI.
KOCHHYCa, YUYEHHIO, IJIaBHOE YCBOEHO
TaHI€HCa U | IO3HABATENbH U 4TO
KOTaHI'eHCa | OH eme
JUISL YIJIOB OT | A€SITEBHOCTH MoJIIeXa
0° no 180°. T
Hayuutbcs YCBOECHU
dbopmynupos 10,
atb U
JTIOKa3bIBaTh
OCHOBHOE
TPUTOHOMET
pUYeECKOe
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TOXIACCTBO,

BBIBOJIUTH
bopmynbl
JUTSI
BBIUHCIICHHS
KOOpAMHAT
TOYKH H
bopMyIbI
IpUBEICHUS

26 CuHyC, KOCUHYC, TAHT€HC Hayuutscs | @opmuposatrs | BoccranaB | Cnunyato | YMmerot

yria BBIBOJIUTH YCTOWYUBON | TUBATh T CBOM CJIyILIaTh U

bopmybl, MOTHUBAILIMM K | MPEIMETHY | CIOCOO | CJIBIIIATH
CBSI3BIBAION] | MPOOJIEMHO- | O ACUCTBH | APYT JApyTa,
Ue CHHYC, IOUCKOBOM CUTYyallHIo, |sC J0CTaTOYHO
KOCHHYC, JESTENBHOCTH | OMMCAHHYIO | TAJIOHO | TIOJTHO U
TaHTEHC, B 3ajlaue, M TOYHO
KOTaHT'€HC BBIJICIIUTD BBIPAXKAIOT
OIHOTO U TOJILKO CBOU
TOTO XK€ IJIaBHOE MBICJTH
yria, TUTST
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peuiarb peneHus
3a/1a4M 110 3a/1a4Hu.
TEME.
27 CuHyc, KOCUHYC, TAHTEHC Hayuutbcs | @opmuposars | Beinemsars | @opmup | Ycranasinu

yrma BBIBOJUTH HAaBBIKU 000OIIEHH | OBaTh BaIOT U
bopmymy aHaJun3a, BIil CMBICJI | OCO3HAH | CPABHUBAIO
OCHOBHOIO | TBOPYECKOU 151 HOCTb T pa3HbIC
TPUTOHOMET | MHUIIMATUBHO | (hOpPMAJIbHY | CBOMX TOYKH
pHUYECKOTO CTU U 10 TPYAHOC | 3peHUs,
TOXKJIECTBA, | AKTUBHOCTH | CTPYKTYpY | T€U H 1S 91 (S
IIPOCTENILINE 3a1a4u CTpeMie | 4yeM
(bopMyIbI HUSI K UX | IPUHSTH
MIPUBEACHUS, IIPEOION | OKOHYATEINb
ONPEIEIATD €HUIO, HOE
3HAYEHUE CHOCOOH | peuieHue
TPUTOHOMET OCTH K
PHAYECKUX caMool1e
byHKIMI HKE
JUISL YIJIOB OT CBOMX
0° no JEeNCTBU
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180°mo i
3aIaHHBIM
3HAYCHUAM
YIJIOB.

28 Teopema o muomanu Hayuutbcss | @opmupoBars | YMETh OuennBa | PazpuBath

TPEYrOJIbHUKA (GbOpMYIMPOB | MOJOKUTENIBH | BRIBOAUTH | Th YMEHUE

aTb U oro CIHEACTBUS | JOCTUTH | HHTETPUPO
JIOKa3bIBaTh | OTHOLICHUS K | U3 YThIN BaThCS B
TEOPEMY O YYEHHUIO, MMEIOIIMXC | PE3YNIbTA | TPYIIILY
IJIOLIAIN YKEJIaHUS 1B T CBEPCTHUKO
TPEYroJIbHUK | IpUOOpeTaTh | YCIOBUU B U
a. 3HaThb HOBBIE 3a1a4u CTPOUTH
bopmyy 3HaHUA, JTaHHBIX MPOJIYKTHB
IO/ YMEHUSA HOE
TPEYTOJIbHUK B3auUMO/IE1
a. CTBHE CO
Hayuntbcs CBEPCTHUKA
peliarhb MU U
3a/1a4M 110 B3POCIBIMU
TEME.
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29 Teopema CUHYCOB U Hayuutbcss | @opmupoBars | YMETh Onpenen | Ymeror
KOCHUHYCOB (GbOopMYyIUPOB | YCTOMYMBOU | 3aMEHSTh ATh MEPEBOJAUTH

aTh U MOTHUBALIMM K | TEPMUHBI nocieno | KOHMIMKTH
JIOKA3bIBaTh | U3yYCHUIO U | OPEAEJIEH | BaTEJIbHO | VIO
TEOPEMBI 3aKPEIUIEHUIO | UAMU CTh CUTYaLHIO
CUHYCOB U HOBOTO MIPOMEX | B
KOCHHYCOB, YTOUHBIX | JIOTUYECKH
IIPOBOJIUTH JNEUCTBU | U IUIaH U
JI0KA3aTeIIbC U s paspemaroT
TBO TEOPEMBI IIOy4eH | €€ KaK
u us 3a7a4y
MIPUMEHATh KOHEYHO | uepe3
e€ npu ro aHaJn3
peLIeHU pe3yibpTa | yCIOBUM
3ama4y Ta

30 Peuienue TpeyroabHUKOB Hayuutbcst | @opmupoBars | YMETh CocraBn | [IposBnsTh
BBIBOJIUTh HAaBbIKOB BBIBOJIUTh | ATh IUIAH | TOTOBHOCTH
TEOPEMBI OpraHu3alyud | CIECACTBHUS | U K
CHUHYCOB U aHaJIN3a u3 MOCJIEZ0 | OOCYXACHU
KOCHUHYCOB. | CBOEH HMMEIOIINXC | BAaTEJIBHO | FO Pa3HBIX

45



I103HaKOMUT | IEATEIBHOCTH | 51 B CThb TOUYEK
bCA U YCIIOBHH NEUCTBU | 3peHUS U
BBIBOJIUTH 331241 17} BBIpAOOTKE
(bopMyIBI JTAHHBIX oOmmen
JUISL MO3ULIUN
BBIYKCIICHHUS

IO/

napajuiesorp

amma.

Hayuntbcs

pemarp

3a/1a4M 110

TEME.

31 Pewienue TpeyroabHUKOB Hayuutbcs | @opmuposars | Beinenars | CraButs | MHTEpecyto
pemarb HAaBBIKOB (bopmanbHy | y4EOHYIO | TCSA UYKUM
TPEYTOJIbHUK | pa0OTHI 110 10 3a/a4y | MHEHUEM U
Y TI0 JIByM AITOPUTMY CTPYKTypy | Ha BBICKA3bIBa
CTOpOHAaM H 3a1a4u OCHOBE | Thb CBOE
YIOJI MEXAY COOTHECE
HUMHU, TIO HUS
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CTOpPOHE U TOTO, YTO
MIPUIIEKAITT yKe
M K HeW W3BECTHO
yIiam, 1o U
TpEM YCBOEHO,

CTOpOHaM Y TOTO,
4TO
HEU3BECT
HO.

32 N3mepurenbHbie paboThl Hayuntbcs | @opmuposars | Beinemars | [Ipensoc | Ymeror
(GbopMynHUpOB | HABBIKU OOBEKTHl M | XULIAIOT | CIAYyLIaTh U
aTb U aHaJn3a, IIPOLIECCHI C | BPEMEHH | CIIBIIIATh
JIOKa3bIBaTh | CONOCTABIICH | TOUKHU ble Ipyr Apyra,
TEOPEMBI us, 3peHus XapakTep | J0CTaTOYHO
CUHYCOB U CpaBHEHHUS LETIOTO U WUCTUKU | TIOJIHO U
KOCHHYCOB, qacTen JNOCTHXKE | TOYHO
bopmyny HUS BBIPKAIOT
JUIS pe3ylbra | CBOM
BBIYHCIICHHUS Ta MBICJIH
TUIOIaen (oTBeua
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TPEYTOIbHUK 0T Ha
au BOIIPOC
napasiesorp «Korna
amma. Oyner
[lo3znakomMuT pesyibra
bCS C ™™
METOJIaMH
U3MEPUTEID
HBIX paboT
Ha
MECTHOCTH.
33 Pemenne 3amau o teme: 3Hath ®opmuposars | Boccranas | [Ipoektu | [IposiBnars
«COOTHOIIECHUSI MEXTY TIOHSTHUE HaBBIKA JIMBATh poBaTh | TOTOBHOCTH
CTOpPOHAMH U YIJIaMU yIiia MeXAY | COCTaBJICHUS | IPEIMETHY | MapIIpyT | aJeKBaTHO
TPEYTOJIbHUKA BEKTOpPAMH. | aJTOPUTMA 10 IPEOJI0N | pearupoBat
HayuuThbcst | BHIIOJIHEHUSI | CUTYallMIO, | CHUS b Ha
bopMynTUpOB | 3a1aHMS, OIMCAHHYIO | 3aTPyIHE | HYXIbI
atb HaBBIKOB B 3aj1a4e, HUI B APYTHX,
OIIPEJICIICHN | BBITIOJIHEHUS! | BBIICTUTh | OOyYeHH | OKa3bIBaTh
e TBOPYECKOTO | TOJIBKO U uepe3 | IOMOIIb U

48



CKaJIIPHOTO | 3aJaHMS. IJIaBHOE BKJIFOUEH | SMOLMOHAI
IIPOU3BEACH JUTSI ue B BHYIO
Usl BEKTOPOB, peLIeHUs HOBBIC MOJUIEPIKKY
pemarb 3a/1a4H. BU/IbI napTHépam
3a/1a4M 110 JesTeNb
TEME. HOCTH U
(bopMbI
COTpYZIH
NYECTBA
34 Yroa Mexay BEKTOpaMHu. Hayuutbcs | ®opmuposars | Beioupare | Oco3naB | Ycranaeinu
CkassipHO€ IPOU3BENCHUE (bopMynHUpOB | MOTPEOHOCTU | BUJL aThb BarOT
BEKTOPOB aTh U npuoOpeTeHu | rpaduyueck | camoro | JIOBEpUTEIIb
JIOKa3bIBaTh | S MOTUBALIMM | Ol MOZENH, | ceOsl KaK | Hble
TEOpPEMY O K IIPOLIECCY aJICKBaTHOM | IBMXKYIL | OTHOILLEHUS
CKaJsIpHOM | O0y4YeHus BBIJICJICHHBI | YIO CHITY
IIPOU3BECH M CBOEIO
WU ABYX CMBICJIOBBI | HAyYE€HH
BEKTOPOB B M s, CBOIO
KOOpJAMHATA EIWHHIIAM | CTIOCOOH
X, peuarb OCTb K

49



3aJa4M I10

TEMC.

MOOUIIN3
aIuu CUIT
u
DHEPTHH,
BOJICBOM
y
YCHITHIO-
K
BBIOOPY
B
CUTYyaIln
u
MOTHBAI]
HOHHOTO
KOH(IIHK
Ta, K
IPEoIo
CHUIO
MIPETSITC

TBUU
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35 CxansgpHoe Tpou3BEACHUE Hayuutbcs | @opmuposats | Beibupars | [Ipensoc | [IposiBisars
BeKTOpOB. CBOMCTBA (bOpMyJIUPOB | yMEHHUS 3HAKO- XHUIIAOT | YBaXKUTEIb
CKAJIIPHOTO MPOU3BEACHUS. | aThb U KOHTPOJIUPOB | CHMBOJIMYE | BPEMEHH | HOE
JIOKa3bIBaTh | aTb MPOLIECC U | CKHE 13(S OTHOILIIEHHE
TEOPEMY O pe3ysbTar cpencTsa XapakKTep | K
CKAJIIIPHOM | IESITEIBHOCTH | JJIsl UCTUKU | MapTHEpaM,
IIPOU3BENICH MOCTPOCHH | JOCTHKE | BHUMAHUE
WU JIByX 1 MOJEIN | HUS K JINYHOCTH
BEKTOPOB B pe3yasra | Ipyroro,
KOOpAMHATa Ta aZIEKBaTHOE
X, peliarhb (oTBEeYa | MEKIIMYHO
3a/1a4M 110 10T Ha CTHOE
TEME. BOIIPOC | BOCHPHUATH
«KOTZa e
oyner
pe3yJbTa
T
36 CkansipHoe Ipou3BeICHUE 3Harb U ®opmuposars | Beipaxars | CoctaBn | OnuckiBaro
BEKTOPOB M €r0 CBOMCTBA (GbOpMyITHUPOB | HABBIKU CMBICTT ATh IUIAH | T
aThb aHaJn3a, CUTyalluu | U COJZIEpKaHU
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ONPENIENIEHU | TBOPUYECKOU PA3JIMYHBIM | [IOCIIE0 | €
e VHULIMATUBHO | U BaTEJIbHO | COBEPIIAEM
CKQJIIPHOTO | CTH U CpencTBaM | CTh BIX
MPOU3BENECH | AKTUBHOCTHU 51 JNEUCTBU | IEUCTBHM C
us (pucyHku, | il LEJIbIO
BEKTOPOB. CXEMBI, OpHUEHTal
Hayuutbcs CHAMBOIJIBI, 51
dbopmynupos 3HAKH) MPEAMETHO
aTh U -
JTOKa3bIBaTh IIPAKTHYECK
TEOpEMY O OM WJIn
CKQJISIPHOM Ipyrou
IIPOU3BENICH NEATEIIBHOC
WU JIByX TH.
BEKTOPOB B
KOOpJIMHATa
X, pelarb
3a/1a4M 110
TEME.

37 Pewenue 3anau 3HaTh U ®opmuposars | Belpaxkare | BHocuTts | HMcnomnb3yro

52



(GbOpMYyTHpOB | MO3HABATENbH | CTPYKTYPY | KOPPEKT | T
aTh BI UHTEpPEC | 3a/1a4M WBBI U MIPaBUJIBHBI
OTIpeNeTICHH pa3HBIMU JIOTIOJTHE | € SI3BIKOBBIC
e CpeACTBaM | HUS B CpencTBa
CKaJISIpHOTO u croco0 | st
IPOM3BEICH CBOMX oToOpaskeH
1S BEKTOPOB. JICHUCTBU | MisT CBOMIX
U B MBICJIEH
ciydae
pacxoXl
CHUS
ATaJIOHA,
peanabHO
ro
JNEUCTBU
s
38 KontponbHas padora Ne3 mo | Hayuutscst | @opmuposats | Beioupars | [lpoextu | Perymupyto
Teme: «COOTHOIICHHUS MEXAY | IPUMEHSATh | HaBBIKU HauOojiee | pyroT T
CTOpPOHAMH U YIJIaMH TEOpEeTUUYECK | camoaHanm3a, | 3hGEKTHUBH | MAPIIPYT | COOCTBEHH
TpeyrojbHuKa. CKaasipHOE 15071 CaMOKOHTPOJI | bI€ IpeoAoI | VIO

53



IIPOU3BEICHUE BEKTOPOB.» Marepuail, s CH0COObI CHUS NEATEIBHOC

W3Y4YEHHBIN peneHns 3aTpyaHe | Tb
Ha 3a1a4u HUU B IIOCPEACTBO
peabLIy N OO0y4eHH | M
X YpOKax, Ha Y 4yepe3 | MMCbMEHHO
IIPAKTUKE BKJIIOUEH | U peuu

ue B

HOBBIE

BHJIbI

NEeSATEIb

HOCTHU U

(bopMbl

COTpYIH

nyecTBa

39 [IpaBubHBIM [To3nakomut | @opmuposars | CoznaBare | BHocAT | Yuarcs
MHOT'OYTOJIbHUK bCA C IIOJIOXKUTEIBH | CTPYKTYPY | KOPPEKT | paspeliarb

IIOHSATHEM oro B3aMMOCBS3 | UBBI U KOH(ITUKTHI
IIPAaBUJIBHBIA | OTHOLIEHHUS K | € IOIIOJIHE | , UCKATh U
MHOTOYTOJIb | YYEHHIO, CMBICJIOBBI | HUSA B OLICHUBATH
HUK. KenaHus X €IMHUL | COCTAaBIIC | aIbTEPHATH
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Hayuutbcsa | mpuoOperarh | TeKcTa HHBIE BHBIE
BBIBOJUTH HOBBIE TIJIAHBI CHI0COOBI
bopMyInbl 3HaHUA, pelieHus,
JUISL YMEHUS IIPUHAMATD
BBIYMCIICHUS OKOHYATEJb
ymia HOE
IIPABUJIBHOT peleHue

o n-

YIOJIbHUKA,

pemarb

3a/1a4¥ 110

TEME.

40 OKpyXHOCTb, ONIMCAHHAS Hayuntbcs | @opmuposars | Beinenars | Oco3HaB | Ymeror
OKOJIO MPABUIIBHOTO (GOpMYIHUPOB | MOJIOKUTENbH | KOJIMYECTBE | aTh OpaTh Ha
MHOTOYTOJIbHUKA U aTb U oro HHBIE camoro | ce0s
BIIMCAHHAs B [IPABUJIbHBIN JIOKa3bIBaTh | OTHOLIEHUS K | XapakTepuc | ce0s Kak | MHULUATHUB
MHOI'OYTOJIbHUK TEOpeMBbI 00 | YUEHHIO, THUKHU IBWXKYLL |y B

OKPY>KHOCTSI | IO3HABATENIbH | OOBEKTOB, | YIO CHJIy | OpraHu3ail
X, ou 3aJlaHHbIC CBOETO 17071
ONMUCAHHOW | IESITENBHOCTH | CJIOBaMU Hay4Y€HH | COBMECTHO
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OKOJIO
MPaBUIILHOT
0
MHOTOYTOJIb
HHUKa U
BITMCAHHOM B
IIPABUJIbHBIN
MHOTOYTOJIb

HHUK

, AKETaHHs
npuodpeTaTh
HOBBIE
3HAHUA,
yMeHus,
COBEPILICHCTB
OBaTh

HNMCIOIIIHNCCA

s, CBOIO
CrocoOH
OCTb K
MOOMIN3
aluu CUI
U
SHEPTHH,
BOJIEBOM
y
YCUJIHIO
—K
BBIOOPY
B
CUTYyalH
u
MOTHBALL
HMOHHOTO
KOHQIIHK
Ta, K

P00

To

JICHCTBUA
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CHHUIO

MIPETISITC
TBUU
41 ®opmyisl 118 Beruncinenus | [loznakomut | @opmuposars | [IpoBogute | Onpenen | Yuarcs
IUIOIIAIA IPABUIIBHOTO bCA C OCO3HAHHOCTD | AaHAJIU3 ATh paspemarb
MHOTOYTOJIbHHKA, €r0 BBIBOZIOM CBOUX croco0OB | mocyie0 | KOH(IMKTHI
CTOPOHBI U paanyca dbopmy, TPYAHOCTEH U | PELICHUS BaTEJIbHO | , UCKATh U
BIIMCAHHOMN OKPY>KHOCTH CBS3BIBAIOL | CTPEMJICHUS K | 3aJ1a4H C CTh OLICHUBATh
WX PAILYChl | UX TOYKH IIPOMEXK | aJIBTEpPHATH
BIIMCAHHOW | IPEOJOJICHUIO | 3pEHUSA UX | YTOUHBIX | BHBIE
u , palnuoHaib | JEHCTBH | CIOCOOBI
ONMHMCAaHHOW | CIIOCOOHOCTH | HOCTH H W 11t perneHus,
OKPYKHOCTH | K CAMOOLICHKE | DKOHOMHUYH | ITOJIyYEH | IPUHUMATh
CO CTOPOHOM | CBOMX OCTH ust OKOHYATEJIb
MIPAaBWJIBHOT | IEUCTBUM KOHEYHO | HOE
0 ro peleHue
MHOT'OYTOJIb pe3ynbTa
HUKA. Ta
Hayuntbcs
pemarb

57



3aJa4M I10

TEME.

42 Pemenue 3amay o reme: [Toznakomur | ®opmuposars | BoccranaB | [Ipoektu | [IposiBisiTh
«IIPaBUWIbHBIN bCsl CO YCTOMYMBOU | JIUBATH pOBaTh TOTOBHOCTH
MHOTOYTOJIBHUK crnocobaMy | MOTHBAIlMU K | IPEAMETHY | MApUIPYT | aJIeKBaTHO

IIOCTPOCHUS | U3YUYECHUIO U | IO IIPEOA0JI | pearuposar
MPAaBUIBHBIX | 3AKPEIUICHUIO | CUTYAIUIO, | CHUA b Ha
MHOTOYI'OJIb | HOBOTO ONMCAHHYIO | 3aTPYAHE | HYXKBI
HUKOB. B 3aJ1a4e, HUU B IpYTHUX,
Hayuutbcs BBIJICTTUTh | OOyYEHHU | OKa3bIBaTh
BBIBOJIUTH TOJIBKO v 4yepe3 | IOMOLIb U
bopmybl IJIJABHOE BKJIIOYEH | SMOLHOHAII
JUISL TSt ue B BHYIO
BBIUHCIICHUS peLIeHUs HOBBIE MOAAEPKKY
TUIOIA 1A 3aJ1a4H. BU/IBI apTHEPaAM
MIPaBUIILHOT NEATEND

0 HOCTH U

MHOTOYTOJIb bopMbl

HHUKA, €r0 COTpYIH

CTOPOHBI U MYECTBA
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paanycoB
BIIMCAHHOU
u
OIMMCaHHOM
OKPY>KHOCTE
i, popmyury,
BBIPAKAIOIILY
1O TIJIONIAb
TPEYTOJIbHUK
a yepes
MEPUMETP U
pannyc
BITMCAHHOM
OKPYXKHOCTH
, CTPOUTH
MpaBUJIbLHBIC
MHOTOYTOJIb

HHUKH

43

JlnuHa OKpY>KHOCTH

IHo3wakomut

bCi C

dopMUpOBATH

YCTOUYUBOU

Bri6upars,

COITIOCTAaBJIA

CraBuUTh

y4eOHYI0

Hcnonb3yro

T
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BBIBOZIOM MOTHUBAllMM K | Th U 3aJa4y | IPaBUJIbHBI
bopmynbl, npoOIeMHO- | 0OOOCHOBBIB | Ha € SI3BIKOBBIC
BBIPAXKAOIIIE | TOMCKOBOM aTh OCHOBE | CpeacTBa
17810105130 NEeATEIBHOCTH | CIIOCOOBI COOTHECE | IS
OKPY>KHOCTH pelIeHus HUS 0TOOpakeH
yepes eé 3ama4y TOTO, 4TO | sl CBOUX
panuyc, u yKe MBICJIEH
bopMyIbI U3BECTHO
AJIA u
BBIYHCIICHHUS YCBOEHO,
JUTUHBI 1yTU Y TOTO,
OKPY’KHOCTH 4yTO eIe
C 3aIaHHOU HEU3BECT
rpagyCHOM HO.
MEpOH.
Hayuutbcs
pemarb
3a/1a4u 1o
TEME.

44 Pemrenue 3ana4d no reme: [Toznakomut | ®opmuposars | Beioupare | [Ipoextu | Ymeror
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«/lmmHa OKPYKHOCTID

bCS C
BBIBOJIOM
bopmybl,
BBIPAXKAOIIIE
U UTHY
OKPYKHOCTH
yepes e€
paguyc, v
bopMyIbI
JUISL
BBIYUCIICHUS
JUTUHBI TyTH
OKPYKHOCTH
C 3a1aHHOU
rpagyCHOM
MEPOMU.
Hayuntbcs
peniaTh
3a/1a4u 10

TEMC.

HaBBIKOB
OpraHu3alun
aHaJm3a
cBOCH

ACATCIBbHOCTH

CMBICJIOBBIC
CIUHULIBI
TEKCTa U
YCTaHAaBIINB
aThb
OTHOIIICHUS
MEX]TY

HHMH

poBarth
MapIpyT
IIPEO0I
eHUs
3aTpyiHe
HUU B
oOyuyeHu
U 4epes
BKJIFOUEH
ue B
HOBBIC
BU/IbI
NeSATENb
HOCTH U
(bopMbl
COTpYIH

Hn4yecCcTBa

MEePEBOIUTH
KOH(IUKTH
VIO
CUTYAITHIO
B
JIOTUYECKH
Y IUTaH U
paspemiarb
ATy 3a/1a4y
yepes
aHaIu3

YCJIOBHIA.
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45 [Imomans kpyra u kpyrosoro | Iloznakomur | @opmupoBars | YMETh OuenunBa | Jloctatoun
CEKTOpa bCA C L[EJIEBBIX BBIOMPATH | Th O TOYHO U
ITOHSITUEM YCTaHOBOK 00O0OIIEHH | IOCTUTH | [TOJIHO
KpyTrOBOM yueOHOU bIE YTBIN [I0Ka3bIBAIO
CEKTOp U NEATEIIBHOCTH | CTPATETus | pe3ynibTa | T CBOIO
KpYroBO# pelLIeHus T TOYKY
CErMEHT, C 3a1a4u 3pEeHUS IIPU
BBIBOZIOM peleHun
IJIOIA A 3a1a4y
KpyTrOBOI'O
CEeKTOopa u
KpyTrOBOTO
CErMEHTA.
Hayuutbcs
pemarb
3a/1a4M 110
TEME.
46 Pewenue 3amaq no reme: IToznakomut | @opmuposars | Boccranas | IIpoekrtu | locraroun
«ITnomane kpyra u bCA C HaBBIKU JIMBAaTh pOBaTh O TOYHO U
KPYTOBOTO CEKTOPa» BBIBOZIOM aHaJn3a, MPEAMETHY | MApUIPYT | MOJHO
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bopMyIbI TBOPYECKOMN 10 MIPEOJION | MOKA3bIBAIO
IJIOIA/IH WHULIMATUBHO | CUTYalUIO, | €HUS T CBOIO
KpyrTa. CTU U OMMCAHHYIO | 3aTPYAHE | TOUKY
Hayuntbcs | akTHBHOCTM | B 3a7a4e, HUU B 3peHus Npu
pemarb BBIICTTUTh | OOYYEHH | pelIeHUU
3a/1a4M 10 TOJIBKO v yepe3 | 3a1ad
TEME. IJITABHOE BKJIIOYEH
JUIS ue B
peleHus HOBBIE
3a/1a4u. BU/IbI
NesATelb
HOCTH U
dhopmMbl
COTpYIH
N4yecTBa
47 Pewenue 3anau Hayuutbcs | @opmuposatrs | Ocymectsi | [Ipunum | MHTEpecyto
pemarp MOJIOKUTEIbH | ATh IOUCK | aTh TCS Uy KUM
3a/1a4M Ha BIE 151 MTO3HABaT | MHEHUEM H
IIPUMEHEHHUE | OTHOLLUEHHUS K | BBIICICHUE | €JIbHYIO | BBICKa3bIBa
bopmyIbl yuéoe, HEOOXOUM | IIEJIb, 10T CBOE.
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JUTS
BBIYMCJICHUS
TUIOIIA N,
CTOPOHBI
MPaBUIILHOT
0
MHOTOYTOJIb
HHUKa U
paauyca
BIIMCAHHOU

OKPY>KHOCTH

KCIIaHUA

npuodpeTaTh

HOBBIC 3HAHUA

Y YMECHHUS.

(V)

oi
uH(popMaIl

nn

COXpaHs
Th €€
npu
BBITIOJTHE
HUU
y4eOHBIX
JNEUCTBU
,
perynup
OBaTh
BECh
npoIiece
ux
BBITIOJTHE
HUS U
YETKO
BBITIOJTHS
Th
TpeboBa

HUA
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II03HaBarT

€JIbHOU
3a/1a4u.

48 Pemenue 3amau Hayuutscss | ®opmuposars | [Ipumensars | [Ipensoc | [IposBiisitor
peliarhb KETTaHUS METOJbI XUIIAKT | TOTOBHOCTH
3a/1a4u C OCBaMBaTh uH(popmall | BpEMEHH | aJIeKBaTHO
IIPYUMEHCHUE | HOBBIE BUJIBI | HOHHOTO bIC pearupoBar
M (GOpMyll, | IESITEIBHOCTU | TOWCKA Xapakrep | b Ha
GbopMyIHUpOB | , y4aCTBOBATH UCTUKU | HYXbI
aThb B TBOPYECKOM TOCTHXKE | IPYTHX,
ONPEACIIEHU | CO3UIATEIIHLHO HUS OKa3bIBaTh
A M IIpoLECCE pe3yibpTa | MOMOIIb U
MPaBUIILHOT Ta AMOLMOHAT
0 (oTBEe4a | bHYIO
MHOTOYTOJIb 10T Ha MOAAECPKKY
HUKa, BONIPOC | MapTHEpaM
JIOKA3bIBATh «Korzaa
TeopeMbI 00 oymer
OKPY>KHOCTS pe3ynbTa
X 7

b
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OIIMCAaHHBIX

OKOJIO
MIPaBUJIBHOT

0

MHOTOYTOJIb

HUKa U

BIIMCAHHBIX

B HUX.

49 Pewenue 3anau Hayuutbcss | @opmuposats | Ctpykrypu | BHocsar | IIposiBisiroT
peliarh HAaBBIKU pOBAaTH KOPPEKT | YBAKUTEID
3a7a44 Ha paboTHI 11O 3HAHUS VBBl U HOE
MOCTPOEHUE | AITOPUTMY JOTIOJTHE | OTHOILLICHUE
MPaBUIILHOT HUS B K
0 COCTAaBJIE | TAPTHEPAM,
MHOTOYTOJIb HHBIE BHUMAaHUE
HUKA, TLJIaHbI K JINYHOCTH
dbopmynupos Ipyroro,
aTth U aJICKBAaTHOE
OOBSICHATH MEKIIMYHO
TTOHSTHUSA CTHOE
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JUTUHBL BOCIIPUSITH
OKPY>XHOCTH e
, TUTOIaan
Kpyra,
JUIMHBI IyTH,
TJIOIIAIN
KpyTrOBOTO
CEeKTOpa u
KpyIroBOIO
CErMEHTA.
50 KontponbHas padora Ne4 mo | Hayuutscst | @opmuposats | Beioupars | [lpoextu | Perymupyto

TeMme: «/lJInHAa OKPY>)KHOCTH, | IPUMEHATH | HABBIKU Haubosnee | pyroT T

IJIOMIAb KPyra U KPYrOBOIO | TEOPETUYECK | camoaHanu3a | 3p(GEKTHBH | MapuIpyT | COOCTBEHH

CEKTOpa.» 15071 U bIE IIpeooNn | yIo
Marepuail, CaMOKOHTPOJI | CITOCOOBI EHUs NEATEIBHOC
U3YYEHHBIN | o peleHus 3aTpyaHe | Tb
Ha 3a71a4u HUU B IIOCPEACTBO
MpEABITY T oOy4eHU | M
X YpOKax, Ha Y 4yepe3 | MMCbMEHHO
IIPAKTUKE BKJIIOYEH | U peuu
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Huc B

HOBBIC
BU/IbI
TesTENb
HOCTHU U
hopMBI
COTpYIH
MYEeCTBA
51 OtoOpaxenue mwiockoctd Ha | [Toznakomut | opmuposars | Beioupares | Couvaro | YMeror ¢
ce0s1. [lonaTne TBIKEHUS. BCA C HABBIKH HauOoJiee | T CBOM TTOMOIIIBIO
MOHSATHEM 0CO3HAHHOTO | 3(()EKTUBH | CITOCOO | BOMPOCOB
OTOOpakeHW | BhIOOpa bIE NEUCTBU | TOOBIBATH
€ TJIOCKOCTU | HauOosiee CHOCOOBI ac HEA0CTAar0
Ha ceos, 3¢ GEKTUBHOT | pEIICHUS ATAJOHO | LIYIO
MIOHATHE 0 crioco0a 3a/1a4u M nH(popmaril
JBIDKEHUS. | pellleHus UI0
52 CBoiicTBa JBUKEHHS. [Toznakomut | @opmuposath | Oco3dnanno | Cnnuaro | [Lmanupyro
bCS CO YCTOUYUBOU U T CBOH T o01IHEe
CBOMCTBAMHU | MOTHBAIlUU K | IPOU3BOJbL | CIIOCOO | CITOCOOBI
NBIDKEHUS, | aHAJIH3Y, HO CTPOUTH | ACHCTBU | pEIICHUS
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OCEBOH U UCCIICIOBAHU | PEUYEBBIE ac

LEHTPAJIBHO | 10 BBICKA3bIBa | ATAJIOHO

71 HUS B M

CUMMETPUEN YCTHOM U

IIACHbMEHHO
i hopme
53 Pemenue 3ana4d o reme: Hayuntbcs | @opmuposarsk | Boccranas | [Ipoektu | Ymeror

«IIoHsATHE TBUKEHUS. (bopMynHUpOB | KeJlaHus JIMBAaTh pyIOT OpaTb Ha
OceBas 1 LEeHTpaIbHas aThb OCO3HAaBaTh OpEeIMETHY | MapupyT | ceOst
CUMMETPHSI» ONPENEIICHN | CBOU 10 IIPEOION | MHUIIMATUB

e TPYAHOCTU U | CUTYallMIO, | €HUA y B

MapajulelibH | CTPEMUTHCS K | ONMCAHHYIO | 3aTPyAHE | OpraHu3aly

oro 150:¢ B 3aJ1a4e, HUH B 15071

NEPEeHOCa U | IPEOJOJICHUIO | BBIACIUTh | OOY4eHH | COBMECTHO

IIOBOPOTA, , IPOSIBIIATh | TOJIBKO M 4yepe3 | 1o

OCYIIECTBJISL | CIOCOOHOCTh | IJIAaBHOE BKJIFOUEH | IEWCTBUSA

Th K CaMOOLICHKE | s ue B

MapajulesibH | CBOMX peneHns HOBBIE

bIW MIEPEHOC | ICUCTBUM, 3aJ1a4uM. BUIbI

Y TTIOBOPOT MOCTYTIKOB NEeSATEIb
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buryp HOCTH U

bopMbI

COTPYIH

NYECTBA

o4 [TapannensHbIN IEPEHOC [Toznakomut | ®opmuposars | [lonumars | Couvaro | YMeror ¢

BCS C KeJIaHUs U T CBOU MOMOIIBIO
MOHSITUEM OCBauBaTh aJIeKBaTHO | cloco0 | BOIIPOCOB
napajulesibH | HOBbIE BUJIbI | OLIEHUBATh | IEHCTBU | JOOBIBATH
BIil IEPEHOC. | AESITEIBHOCTH | A3BIK qc HEZ0CTar0
[103HaKOMUT |, y4acTBOBATh | CPEJICTB ATAJIOHO | ILIYIO
bCA C B TBOPYECKOM | MacCOBOM | M, uH(popMarll
YTBEPXKJEHU | CO3UJATENbHO | uHGOpMal] | OOHAPYXK | U0
€M, 4TO M IIpoliecce | uu MBAIOT
napauiesbH OTKJIOHE
BIN IIEPEHOC HUS U
— €CTh OTIINYUS
JBHYKEHUE. oT
Hayuutbcs JTAJIOHA.
pemarp
3a/1a4u 1o
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TCMC.

55

IToBopoT

ITo3nakomur
bCSA C
MMOHATHEM
MOBOPOT.
OcBOUTH
npaBuiia
MOCTPOCHUSA
reOMETpUYEC
KHX (Uryp c
HCIIOJIb30BaH
neM
MOBOPOTA.
ITo3nakomMuT
bCA C
YTBEPKJICHU
€M, 4TO
MOBOPOT —
eCTh

NIBIDKCHHUE.

®opmupoBaThH
yMEHUS
HPaBCTBEHHO-
3TUYECKOTO
OLICHUBAaHU
yCBauBaeMOIO

CoZIepIKaHUS

YmeTth
BBIOHpaTh
HauoOoIee
b heKTUBH
1303
CITOCOOBI
pelieHus

3a1a4u

CraButh
y4eOHYIO
3a/1a9y
Ha
OCHOBE
COOTHECE
HUS
TOT0, YTO
yIKe
W3BECTHO
5
YCBOEHO,
U TOTO,
YTO €IIe
HEU3BECT

HO.

Ymeror
MEePEBOIUTH
KOH(MIUKTH
VIO
CUTYaIIUIO
B
JIOTUYECKH
Y IUIaH U
paspelarb
ATy 3a/1a4y
yepes
aHasu3

YCJIOBHM.
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56 Pemenue 3anay: Hayuutbcst | @opmupoBars | BocctanaB | [Ipoektu | AnekBaTHO
«lTapannenbHblil nEPEHOC. bopMynupoB | yMEHUS JINBATh pYyIOT HCTIOJB3YHO
IToBOpoT» aTh OHATUA | KOHTPOJIUPOB | IPEAMETHY | MapUIPyT | T pEYEBbIE
IapajulesibH | aTh MPOLECC U | 1O IIPEOIONT | CPEACTBA
oro pe3ysbTar CUTYyallll0, | CHHS TUISL
MEPEHOCA U | ACSATEIBbHOCTH | ONMCAHHYIO | 3aTPYJIHE | IUCKYCCUU
IOBOPOTA. B 3aJ1aue, HUM B 51
BBIJICIUTh | OOyYEHU | apryMeHTa
TOJIBKO Y yepe3 | UM CBOEH
IJITABHOE BKJIFOUEH | MO3ULIHH.
JUIS ue B
peLICHUS HOBBIE
3a7a4H. BUJIBI
NEATEND
HOCTH U
dhopmMbl
COTPYIH
MYECTBA
o7 Pewenue 3anau Hayuutscs | ®opmuposars | Betoupares | [Ipuaum | UaTEepecos
OOBSCHSITh HAaBBIKU OCHOBaHUs | aThb aThCA
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TTOHSITHUSA
JIBMOKCHUS,
OCEBOH U
LEHTPAJIBbHO
51
CUMMETPUH
MapayieIbH
oro
IepeHoca u
MIOBOPOTA,
WLTIOCTPUPO
BaTh
npaBuia
MMOCTPOCHUSA
TEOMETPUYEC
Kux (uryp c
HCITOJIb30BaH
HEM OCEBOU
u

HCHTPAJIbHO

caMoOaHaJIn3a
)41
CaMOKOHTPOJI

A

U KpUTEPUU
JULSL
CpaBHEHMUS,
cepualu,
KIIacCUPUK
aruu

0OBEKTOB.

MMO3HaBaT
€IBHYIO
LENb,
COXpaHs
Th €€
pu
BBITIOJTHE
HUU
y4eOHBIX
JICHCTBU
i,
perynup
OBaTh
BECh
npoIiece
150:¢
BBITIOJTHE
HUS U
YETKO

BBITTOJIHA

qyKUM

MHCHHEM U

BbICKAa3bIBa

Th CBOE.
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71 Th
CUMMETPHUU TpeboBa
napa’sulesibH HUS

oro ITIO3HABaT
IepeHoca u €JIbHOU
MIOBOPOTA. 3a/1a4u.

58 Pemenue 3amau Hayuntbcs | @opmuposars | Yeranasmu | [Ipensoc | Berynars B
OOBSICHSITh, | HaBBIKU BaTh XMILAKOT | TAAJIOT,
KaKoBa CBS3b | aHAJIN3A, IPUYMHHO- | BpEMEHH | y4acTBOBAT
MEXKTY TBOPYECKON CJIEICTBEHH | bIE b B
JBWKEHUSM | MHULMATUBHO | bIE€ CBSI3U XapaKTep | KOJUIEKTUB
1787} CTH U UCTUKH | HOM
HaJIO)KEHUSIM | aKTUBHOCTHU JOCTHXKE | OOCYXKIEHU
H, HUS U Ipo0sieM
WJUTEOCTPUPO pe3yJbTa
BaTh Ta
OCHOBHbBIE (oTBEua
BU/IbI 10T Ha
JIBYDKEHUM BOIIPOC

«Korzma
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oymer

pe3yJbTa
™™
59 Pewenue 3anau Hayuutbcs | @opmupoBats | CoctaBiar | [Ipensoc | IposiBisiroT

OOBSICHATh, | YCTOMYMBOW | b IIEJIOC U3 | XMUIIAIOT | TOTOBHOCTh
YTO TAKOE MOTHUBAlLIUM K | YACTEH, BPEMEHH | aJICKBAaTHO
OTOOpaXEHU | aHAJIU3Y, CaMOCTOSITE | bI€ pearupoBar
€ IUIOCKOCTH | UCCIIEIOBAHU | JIBHO Xapakrep | b Ha
HaceOI U B | IO JIOCTpauBasl | ICTUKU | HYXK/IbI
KaKOM : TOCTHXKE | IPYTHX,
CJIy4ae OHO BOCIIOJIHSIA | HUS OKa3bIBaTh
HAa3bIBACTCSA HEJIOCTAl0 | pe3yybra | MOMOIIb U
JIBUKEHUEM e Ta AMOLMOHAT
IJIOCKOCTH, KOMIIOHEHT | (0TBeYa | bHYIO
peliarh bl 10T Ha MOAAECPKKY
3aJ1a4y 110 BONIPOC | MapTHEpaM
W3y4YEHHOMN «KorJa
TEME oymer

pe3ynbTa

7
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60 Kontponbnas padora NeS mo | Hayuutscst | @opmuposats | Beioupars | [lpoextu | Perynupyto
Teme: «/[Brmxenune.» MPUMEHATh | HABBIKU Haubonee | pyroT T

TeopeThyecK | camoaHanu3a |3¢GGEeKTUBH | MApUIPYT | COOCTBEHH
1507 151 bIE IPeoIoN | VIO
Marepuai, CaMOKOHTpPOJI | CITOCOOBI EHUs NEATEIIBHOC
U3YYEHHBIH | 5 peneHus 3aTpygHe | Th
Ha 3a7a4u HUU B IIOCPELCTBO
IPEAbLAYIIN o0y4eHH | M
X YpOKax, Ha U yepe3 | MMCBbMEHHO
IIPAKTUKE BKJIIOYEH | U peuu

ue B

HOBBIE

BH/IbI

NesATelb

HOCTH U

dhopmMbl

COTPYIH

N4yecTBa

61 006 akcuomax ruranumetpun | [loznakomut | opmuposats | CamoctosT | Beigensar | lemoHcTpH

bCSI C HAaBBIKU €JIbHO b U pOBaThH
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akcuoMaMmu, | paboThI IO co3/laBaTh | OCO3HABA | CIIOCOOHOC
IIOJIOKEHHBI | AJITCOPUTMY aNTOPUTMBI | Th TO, Tb K
MU B OCHOBY JEATENIBHOC | YTO YK€ | OMIIATHH,
U3Y4YEHUs TH [IpU YCBOCHO | CTPEMIICHU
Kypca pelLeHuu Y YTO e
TE€OMETPHH. npooiem emeé yCTaHaBJIUB
[lo3zHakomMuT TBOPYECKOT | ITOJUICKU | aTb
bCs C ou T NOBEPUTEID
OCHOBHBIMU IIOMCKOBOI'O | yCBOCHHU | HbIE
JTarnamu xapakrepa | 1o, OTHOILICHUS
pa3BUTHA OCO3HaBa | B3aUMOIIOH
TE€OMETPUH. Th VMaHUSL.
Pemrarp Ka4yeCTBO
3a/1a4H. 51
YPOBEHb
YCBOCHU
A1.
62 [ToBropenue. HayanbHbie [Toznakomut | @opmuposars | Beinenars | Onpenen | OnuceiBaTh
FEOMETPUYECKUE CBEICHUA. | bCA C YCTOWYHMBOU | H ATh COZlepKaHu
[TapannenbHbIe NPSIMBIE. OCHOBHBIMHM | MOTUBALIUU K | OPMYIUPO | MOCIEAO0 | €
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ATanaMu aHaJu3y, BaTh BaTEJIbHO | COBEpIIAEM
pa3BUTHA UCCIICZIOBAHU | MPOOJIEMY | CTh BIX
TEOMETPUU. | KO MPOMEXK | JIEUCTBUU C
Pemrarp YTOUHBIX | LIEJIBIO
3a7a4H. JNEUCTBU | OPUEHTALU
U 18 u
MOJIyYEH | PEIMETHO
us -
KOHEYHO | IPAKTUYECK
o oM unu
pe3yJibTa | HHOU
Ta NEATEIBHOC
TH
63 [ToBropenue. Tpeyronbuuku. | Hayunthcs | @opmupoBars | Onpenenar | CtaButh | Mcnions3yto
Pemienue TpeyronbHUKOB. MIPUMEHATH | IO3HABATEIIBH | b y4eOHYIO | T
TEOPETUYECK | bl UHTEPEC. | OCHOBHYIO | 3a/1a4y MIPaBUJIbHBI
1507 u Ha € A3BIKOBBIC
mMarepuail, BTOPOCTENE | OCHOBE | CPEACTBA
W3Y4YEHHBIN HHYIO COOTHECE | 1A
paHee. uHpopmarl | HuA 0TOOpaXkeH
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U0 TOTO, YTO | sl CBOMX
yxKe MBICJIEN
U3BECTHO
U
YCBOEHO,
Y TOTO,
YTO €IIe
HEU3BECT
HO.
64 [ToBTopenue. TpeyronsHuku. | Hayuutscss | @opmuposats | Beigenars | Couvaro | OOMeHuBa
Pemenue TpeyroJbHUKOB. IPUMEHATh | HABBIKU oOuiee u T CBOU I0TCS
TEOPETUYECK | AHAJIN3A, 4acTHOE, cnoco0 | 3HAaHUSIMU
17071 COIIOCTABJICH | IIEJIOE U JNEUCTBU | MEXKIY
Marepuall, us, 4acTh, ac YICHAMU
W3YYEHHBI | CDAaBHECHHMS oO1ee u ATAJIOHO | TPYIIIIBI
paHee. pazIM4yHOE | M, VIS
B OoOHapyX | MPUHATUS
M3Y4aeMbIX | UBAKOT b heKTUBH
00BbEKTax; | OTKJIOHE | BIX
Kjaccuuil | HUA U COBMECTHBI
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UpOBaTh OTINYUA | X
OOBEKTHI oT pELICHUSX.
ATaJIOHA.

65 [Toropenue. OkpyxxHocTh. | Hayuntbes | @opmupoBars | YeranaBnu | Oco3HaB | YMEHOT C
MPUMEHSITh | IIEJIEBbIE BaTh aThb ITOMOIIIBIO
TEOPETUYECK | yCTAHOBKHU aHaJIOTMM | CAMOTO | BOIIPOCOB
Ui MaTepuall | yueOHOM ce0st Kak | 10ObIBaTh
I10 TEME: NEATEIBHOCTH JIBUXKYILl | HEIOCTAKO
«OKpyx HOC VIO CHITY | IIYEO
Tb» CBOETO nH(popmaril

Hay4YeHH | U0
51, CBOIO
CcocoOH

OCTb K
IIPEOI0N
CHUIO
MPENATC
TBUM U
CaMOKOD
ppeKuun
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66 [ToBTOpEHUE. Hayuutbcs | @opmuposats | Bemonuars | Onpenen | Onpenenar
YUeThIpEXYTrOIbHUKH, MPUMEHATh | HABBIKU y4eOHBIC ATh b LIEJIN U
MHOTOYTOJIbHHUKH. TEOpETUUYECK | pabOTHI MO 3a/laud, HEe | Tocyeno | PyHKIUH

Wi MaTepual | allrfOpUTMy VMMEIOIINE | BATEJIBHO | YYACTHUKO
10 TEME: OJTHO3HAYH | CTh B, CITIOCOOBI
«HeTpIpéxyr oro MPOMEXK | B3AaUMOJIEU
OJIbHUKH, peLIeHUs YTOUHBIX | CTBHS
MHOTOYTOJIb LeJIeH C
HUKH.» YYETOM

KOHEYHO

ro

pe3yJbTa

Ta

67 [ToBrOpenue. BekTopsl. Hayuutbcss | @opMupoBath | YMETh Camocto | C
Meron koopiUHaT. MPUMEHATh | HABBIKU OCYIIECTBI | ITEJIBHO | JOCTATOYHO
JIBrKEHUS. TEOPETUUYECK | COCTABJICHHUS | ATh CUHTE3 | (OPMYIHU | i TOTHOTOM

WU MaTepual | aaropurma Kak pOBaThH u

10 TEME: BBITIOJIHEHUSI | COCTABJIEHU | TO3HABAT | TOUHOCTHIO
«Bekropel. | 3amaHus, € LEJIOTO U3 | EJIbHYI0 | BBIPAXKATh
Meton HaBbIKOB qacTtel eJIb U CBOH
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KOOpDJWHAT. | BBIIIOJIHEHUS CTPOUTH | MBICIIU B
JIBUXKEHUS.» | TBOPUECKOTO JEUCTBU | COOTBETCTB
3a1aHus B WU C
COOTBETC | 3a1a4aMH U
TBUU C YCIIOBUSIMHA
HEHN KOMMYHHKa
105051
68 Hrorosas KOHTpOJIbHAS Hayuuthcst | @opmuposars | Beioupars | [Ipoextu | Perymupyto
pabora IPUMEHATH | HABBIKU HauOoJiee | pyroT T
TEOpEeTHYECK | caMoaHanu3a | 3(P(EKTHUBH | MApUIPYT | COOCTBEHH
15071 151 bIE npeoaoa | yro
mMarepuai, CaMOKOHTpPOJI | CITOCOOBI EHUs NEATEIBHOC
M3YYCHHBIN | A peLICHUS 3aTpylHE | Th
Ha 3a71a4u HUU B IIOCPEACTBO
MPEABITYIIN oOy4eHU | M
X ypOKax, Ha Y yepe3 | MUCbMEHHO
MIPAKTUKE BKJIFOUEH | U peuun
ue B
HOBBIE
BU/IbI
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TeSITeIh
HOCTHU U
hopMBI

COTpYIH

Hn4ycCTBa
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Y4eOHO-MeTOAUYECKOE U MaTepHUaJbHO-TEXHHYECCKOC odecreueHue yqeﬁﬂoro

npoiecca

HOpMaTl/IBHLIe HAOKYMECHTDI

1.

2.

®denepanbHbIN rOCYIapCTBEHHBIN CTaHAAPT OOLIETO CPETHEr0 00Pa30BaHUS.
dyHIaMeHTaIIbHOE PO coaepkanws o0mero oopa3oanus / Poc. akan. Hayk,
Poc. akaz. o6pazoBanus; o pen. B. B. Koznosa, A. M. KonnakoBa. — 4-¢ usn.,
nopad. — M. : Ilpocsenienue, 2011.
[TpumepHBIEe TpOrpaMMEbI IO y4eOHBIM TipeaMeTaM. MaTtemaruka. 5—9

KJIACChI: MPOEKT. — 3-€ u3., nepepad. — M. : [Ipocsemenue, 2016.
I'eomeTpusi. COOpHUK pabounx nmporpamMmm. 7—9 Kiaccel : mocodue A yuuTenaei
001eo6pa3oB. yupexaennii / coctaButens 1. A. bBypmucrposa. — M. :

[Tpoceemenue, 2016.

Y4eOHO-MeTOAUYECKAS JIUTEPATYpPa

1.

I'eomerpusi: 7—9 i / JI. C. Aranacsan, B. @. byry3os, C. b. Kagomiies u ap. —

M.: IIpoceemenue, 2004—2011.

I'eometpus: pabouas tetpanb: 9 k. / JI. C. Aranacsn, B. @. bytysos, 0. A.

I'maszkoB, U. U. FOauna. — M.: IIpoceemenne, 2004-2011.

3us b. I Teomerpus: nuuakt. matepuaisl: 9 ki1. / b. I'. 3uB. — M.: [IpocBemienue,

2004—2011.

N3ydenue reomerpuu B 7, 8, 9 kinaccax: METOM, pEKOMEHAAIUN: KH. Ul YUATEINS

/J1. C. Aranacsn, B. ®@. byty3os, 0. A. I'nazkoB u ap. — M.: [Ipocsemienue,
2003—2011.

Muwenxo T. M. T'eometpus: Temarnueckue Tectsl: ki /T. M. Mumenko, A. /1.

bnunkoB. — M.: IIpocsemenue, 2014.

MarepuajibHO-TeXHHYecKOe U HH(pOpMAaLMOHHOE o0ecnedeHne

84



1. YyacTHUKH 00pa30BaTEILHOTO Mpolecca odecrneyeHbl pabouuMU MECTaMH,
BKJIIOYAIOIINMHU B C€0s1 KOMIBIOTEP, TOAKIIOUEHHBIA K UHTEPHETY, IPUHTED,
CKaHep, KOJIOHKH, HAyIIIHUKH, BeO-KaMephl.

2. IlporpammHoe oGecnieueHue BKIIOYAET B C€0s BUPTyaIbHBIE MATEMaTUYECKHE

KOHCTPYKTOPHI JIJIs1 TOCTPOCHUS rpapuKoB (PYHKIIHIA, BHITIOTHEHUS YePTEXKEH,

IIPOBEJICHUS MCCIENOBaHUM 1 SKcriepuMenToB: ‘“YKupas Maremaruka”, “Grapher”.

JIOTIOTHUTEIBEHO MOTYT OBITh YCTAHOBJIEHBI CBOOOTHO PACTIPOCTPAHSIEMBbIC
nporpammsl “Matemarnueckuit KOHCTpYKTOp 5.0” 1 “GeoGebra”.

3. B cootBerctBuu ¢ TpedoBanusimu ®I'OC co3nana nHpopMaloHHas cpeaa ajs
MOJICPKKH 00Pa30BATEIBHOMN AEATEIPHOCTH yUAIINXCS U MEJaroros:

http://iclass.home-edu.ru/course/view.php?id=71

99
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Ilnanupyemble pe3yJabTaThl H3YUYEeHHUsI Kypca
(Huxe chopmynupoBaHbl IUIAHUPYEMBIE PE3YJIBTAaThl H3YYeHUS Kypca reoMeTpun 7-9
kiaccoB. [TyHKTBI, OTHOCSIIIHECS K 9 KJaccy, B TEKCTE BIIEICHBI KypPCHBHBIM
MOA4YEPKUBAHUEM ).
Harnsignast reomerpus
BrITyCKHUK Hay4HTCS:
1. pacro3HaBaTh Ha YyepTekax, pUCyHKax, MOJICIIAX U B OKPY)KAIOIIEeM MUPE TUIOCKHE
Y IPOCTPAHCTBEHHBIC  T'C€OMETPUUYCCKHE (PUTYPHI;
2. pacro3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJIBLHOTO — TapalljIe/ICIIHIIC A,
PaBUJILHOW MMUPAMHUJIBI, IUJIHHIPA U KOHYCA,
3. ONpEenemsTh MO JIMHEWHBIM pa3MepaM pa3BEPTKU GUTYPHI TUHEHHBIE pa3Mephl
caMoit Gurypsl U Ha000pPOT;
4. BBIYUCIATH 00BEM MPSIMOYTOIBHOTO TTapajuIelIeTueaa.
Buinycknuk nonyuum 603mMoxucHOCMb.!
1. 8bIUUCTAMb 00BEMBL NPOCMPAHCIMBEHHBIX 2EOMEMPUUECKUX uyp,
COCMABLEHHBIX U3 NPAMO)Y20/IbHbIX NAPALLEIeNUNEe008,
2. yenybums u pazeums npeoCcmasieHus 0 NPOCMPAHCIMBEHHbIX — 2e0MempPpUdecKux
Queypax;,

3. npuMeHamb NOHAMUE PA3BEPMKU Ol BbINOIHEHUs] NPAKMUYECKUX PACYEMO8.

I'eomerpuueckne Gpurypsl
BBITTyCKHUK Hay4UTCS:
1. TOJB30BAThCS SA3BIKOM F€OMETPHUHU ISl OMMCAHUS PEAMETOB OKPYKAIOLIET0 MUpa
M MIX B3aMMHOTO PaCTOJI0KECHUS;
2. pacro3HaBaTh U U300pa)kaTh HA YEpTEKaX U PUCYHKAX T€OMETPUUECKUE PUTYPDI
U UX KOH(PUTypaluy;
3. HaXOIUTh 3HAUCHUS JUIVH JTMHEWHBIX JIEMEHTOB (PUTyp U X OTHOILEHUS,

rpagycHyro mepy yroB ot 0 1o 180°, mpumeHsist onpeaeneHusi, CBOMCTBA U
86



pU3HAKU PUTYP U UX DJIEMEHTOB, OTHOIIEHUS PUryp (paBeHCTBO, Mog00OHE,
CUMMETPHH, TIOBOPOT, TTapaJUICILHBIA MTEPEHOC);

4, onepuposanivb C HA4ajilbHbIMU NOHAMUAMU MPUSOHOMEMPUU U 8bINOIHAMDb

leMEHmMApPHble onepauuu HAO d)VHKZz{MﬂMM yanoe,

5. pewambsb 3a0a4u Ha dommmeﬂbcm@o, Oonupa:icsb Ha U3Y4€eHHble c80lCcmed ¢M2VD u

OMHOUEHUL ]I/le.DfC'aV HUMU U NPDUMEHRAA USVHEHHbLE Memoobl aOKClé’ame]leWl&'

6. pelaTh HECIOXKHBIC 3a/1a4¥ Ha MTOCTPOCHUE, PUMEHSISI OCHOBHBIE
aJTOPUTMBI TIOCTPOEHHUS C TTIOMOIIBIO IIUPKYJISL U JTMHEHKU;
7. pemarh MPOCTEHIINE MNIAHUMETPUYECKIE 3a7a9U B IPOCTPAHCTBE.
Buinyckuux noayuum 603mMoHNCHOCb.
1. ogrademv Memooamu peuerus 3a0a4 Ha 8bIYUCTEeHUSL U 00KA3AMETbCEA.:
MemoooM om nPoOmMuUeHO20, MemoooM noooodust, Memooom nepebopa
BAPUAHMOB U MEMOOOM 2EOMEMPULECKUX MeCH MOYEK,

2. HDMO6D€CWII/I onslin NPpUMEHEHUA Cl]l2€6pau'{€CK020 U mpucoHomenmpudecKkozco

annapamad u uoet 08udicerus npu pewernuu ceomempuiecKux 3ac)aq;

3. oe1ademv mpaouyuOHHOL cxXemoll peuerus 3a0ay Ha NoCmpoeHue ¢
NOMOWBIO YUPKYISL U TUHEUKU. AHAIU3, NOCMpOeHUe, 00KA3amelbCmeo U
uccneoosatue;

4. HaywumvCs peuiams 3a0ayu Ha NOCMPOeHUe MEMOOOM — 2eOMEMPUYECKO20
mecma moyexk u Memooom nooooust,

5. I’ZDI/IO6D€CI’I’ZM Onblm UCCAEO08AHUSL CBOUCME njianumempudecKux d)uevp c

NOMOULBIO KOMNbIOMEPHBIX NPOcPAMM,

6. I’lDMO6D€CWlM onbvlm 6bINOJIKEHUA NPOEKMO6 NO_ memam. «FeOMempuquKue

nD€06Da30661HM}1 Ha niockocmuy, ((HocmpoeHue onipes3Koe6 no ¢0pﬂ/ly]l€)).

N3mepenne reoMmeTpu4ecKux BeJUIHH
BbINyCKHUK Hay4YHUTCS:

1. MCHOJIb30BaTh CBOMCTBA U3MEPEHNS JUIMH, IJIOIANEN U YITIOB IIPU PELICHUN
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3a/1a4 Ha HaXOXKAECHUE JUIMHBl  OTPE3Ka, JUIMHBI OKPYKHOCTH, JJIMHBI TyTH
OKPY>KHOCTH, TPalyCHON MEpHI yIa;

BBIYHCIIATD JIJIMHBI TUHEHHBIX AJIEMEHTOB (DUTYP U UX YIJIbI, UCIIONIB3YS (DOPMYIIbI
JUTMHBI OKPYKHOCTH U JJTUHBI JYTH OKPYKHOCTH, (POPMYJIBI TUIoIaen Guryp;

BblHUCTIANTb nﬂowadu TPCYTOJIbHUKOB, IIPAMOYTOJIbHUKOB, ITapalJICIIOTPaAMMOB,

TpaHeHI/Iﬁ, KpYy2co6 U cCeKkmopoes,

BblHUC/IANTb ()JZMHV OKpYIHCHOCImU, ()JZMHV OVZM OKpYyHCcCHOCmU,

pewuamabs 3a0a4U HA 00KA3amenbCmeo C UCHOIb306AHUEM CbODMV]l ONUHbL

OKDYAHCHOCIU U OJIUHBL OV2U OKDYAHCHOCIU, hopMVIL naowiaoel uyp;

peuiamos npaxKmuiecKue 3adatm, CBS3AHHbIE C HAXOHCOCHUEM ceomempudecKux

GeIUHUH (Z/ICI/lOJZbS’V}Z npu Heobxooumocmu CNpasBoOvYHUKU U MEXHUUECKUE

cpedcmaa).

Bbll’lyCKHuK norydum 603MONCHOCMDb.!

1.

BLIYUCTAMD NIOWAOU PUSYD, COCMABTIEHHBIX U3 08YX UTU OOIee NPAMOY2OIbHUKOS,
Rapanienocpammos, mpeyeoibHUKos, Kpyea u CeKmopa,

BLIYUCTAMb NIOULAOU MHO20Y20TIbHUKOS, UCNOIb3YSL OMHOULEHUS PABHOBETUKOCHIU
U PABHOCOCMABLEHHOCTIU,

npuobpecmu onvim NPUMEHEeHUsL AN2eOPauiecKo2o U MmpueoHOMempU4ecKo2o
annapama u uoetl O8UNCEHUs. NPU PeleHUU 3a0ay HA 8bIYUCTeHUe NIouaoell

MHO2C0Y20/1bHUKOB.

Koopaunarsl

BrInycKHUK HayuuTCA:

4.

BblHUCIANTb aJZUHV ompe3Ka no KoopduHamaM €20 KOHYO06, 6bl4UC/IAmb

KOOD@MHCZWZ bl cepeOqul ompes3Ka,

UCNOJIb308AMb KOOPOUHAMHBILL Memo0 OJisl U3VHYEeHUS CEOUCME NPIMbBIX U

OKDYAHCHOCMEL.

BblnyCKHMK noyium 603MOIHCHOCMDb.

7.

0s81a0emb KOODOMHCII’I’ZHbZM Memooom PEUEHUA 30044 HA 8bIYUCTECHUE U
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8.

OOKQS’ClmefleWlGO,’

I’ZDMO6D€CWZM onvlm UCNOIb306AHUA KOMNBIOMEPHBIX NPOSPAMM 0/ aHanuza

YAacninslx ciayuaes 63aumnoco pacnojaoHCeHUusl OKDV.?fCHOC'melZ U NnpAMbLX,

I’ZDMO6D€C‘I’I’ZU onvlm 6bINOJIHEHUA NPOEKMO6 HA memy «prweHeHue

KOOD()L!HCIWZHOZO memooa npu peweruu 3a0a4 HABLIYUCTICHUE U

00KA3amenbCmeoy.

BekTopsl

BrImycKHUK Hay4duTCSA:

4.

onepupoeams C eeKmopdamu. HAX00Umb CYMMY U pad3HoOCmb c)eyx 6EKMOPos,

3A0aHHbIX ceomMempudecKu, HAX00UMb 6EKIMOP, Da@HbllZ I/ZDOM36€0€HM}0 3a0aHH020

6eKmopa Ha 4ucjio,

HAX00Uums OJisl 6eKMOPO8, 3A0AHHBIX KOOPOUHAMAMU. OJUHY 6eKMOopd,

KOODOUHAMbBL CYMMbL U PAZHOCMU 08YX U boJlee 6eKmMopo8, KOOPOUHAMDbL

np0u3ee()eHuﬂ 8eKmopa Ha 4Yucjio, nNpumeHrsisd npu Heobxooumocmu

coqemameﬂbnbzzl, nepeMecmumeJleblﬁ u pacnpebeflumeflebzﬁ 3aKOHbI ,

BblHUCTIANb CKAISIDHOE np0u3eeéeHue 6EKMopos, HAX00Umb yecoi M@Ofca)/

seKmopamu, ycmarnasiuedams nepneHdqumpﬁocmb NPAMBLX.

BblnyCKHuK noaydum 603MOINCHOCMb.

1.

061a0embv BEKMOPHbLIM Memooom 0ist PEWECHUA 3a0aY HA 8bIYUCTEHUE U

00Ka3ameﬂbcm60;

npu06pecmu onbvlm 6bINOJIKEHUS NPOEKMO6 Ha memy «HpumeHeHue 6EKIMOPHO20

memooa npu peweruu 30044 HA 8bIYUCTCHUE U 0OKA3AMENbCIBOY.
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