IHosicHUTEAbHAA 3aANMUCKA

JanHas pabodasi mporpaMMa coCTaBlIeHa Ha OCHOBE (peZiepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO O0IIETo
00pa30BaHMs; MPUMEPHBIX MTPOTPAMM O MaTeMaTHKe 5-9 KIIacCOB, COOTBETCTBYIOIIMX CTAHIAPTaM BTOPOTO MOKOJICHHUS; COOpHUKA pabounX
mporpamm 1o reometrpuu 7-9 knaccos (coctaBurens T.A. Bypmuctposa); 6a3ucHoro yueOHOro 1iaHa neHTpa oopasoanus “TexHomorun
oOyueHus”.

ITpenonaBanue reomerpun Benércsa Ha ocHoBe YMK JI.C. AranacsHa u nip.

Maremarudeckoe 00pa3oBaHUE SBISETCS 00s13aTEFHON U HEOTHEMIIEMOM YacThIO 00IIer0 00pa30BaHUS Ha BCEX CTYNEHSX IITKOJBI.
['eomeTpus - 0OAMH U3 pa3AesioB COAECPKAHUS MaTEMaTHYECKOro 00pa3oBaHUs B OCHOBHOM IIKOJIE.

Llens copepskanus pa3znena “I'eomerpust” - pa3BUTh Y YUALIUXCS IPOCTPAHCTBEHHOE BOOOPaKECHHUE U JIOTHUECKOE MBILIIICHHE ITyTEM
CUCTEMATUYECKOTr0 U3yYEHHs] CBOWCTB F€OMETPUUYECKUX (PUTyp Ha TUIOCKOCTH U B IPOCTPAHCTBE U MIPUMEHEHUS ATUX CBOMCTB MPH PEIICHUN
3a/1a4 BBIUUCITUTEIHHOTO U KOHCTPYKTUBHOTO XapakTepa. CyliecTBeHHas poJib MPU 3TOM OTBOJUTCS PA3BUTHIO TEOMETPUUYECKON MHTYUIIUU.
CoudeTtaHne HAISIIHOCTH CO CTPOTOCTHIO SIBISETCA HEOTHEMIIEMON YaCThIO F€OMETPUYECKUX 3HaHUM. OBlaieHNe yYalMMHUCs CUCTEMOM
TeOMETPUUYECKHUX 3HAHUHN M YMEHHUI HE0OX0IUMO B IMMOBCEAHEBHOM XKH3HU JIJISI H3YUCHHS] CMEKHBIX JUCIUTUINH U MPOJAOJKEHUST 00pa30BaHuUs.

OO0BEKTOM TeOMETPUH SBISIOTCS TIPOCTPAHCTBEHHBIE (POPMBI M KOIMYESCTBEHHBIE OTHOIIICHUS CHCTBUTEIHHOTO MUpa. PazButue y ydammxcs
MPABHJIBHBIX MIPEJICTABICHNUN O CYIIIHOCTH W MPOPUCXOKICHUH T€OMETPUICCKUX a0CTPAKIIMA, COOTHOIIICHHH PEATbHOTO M HJICATBHOTO, XapaKTepe
OTpaKCHUSI MATEMaTUIECKON HAyKOH SBICHUN U MPOIIECCOB PEATHHOTO MHUPA, MECTE TECOMETPHH B CUCTEME HAYK M POJIM MaTEMATHYECKOTO
MOJICIMPOBAHHS B HAYYHOM TIO3HAHHWH U B TIPAKTHKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYyIHOTO MHUPOBO33PCHHSI YUAITUXCS, a TAKKE
(GhOopMUPOBAHUIO KaU€CTB MBIIIJICHHS, HEOOXOTUMBIX JIJISl aIalITAI[UU B COBPEMEHHOM MH(OPMAIIHOHHOM OOIIECTBE.

Maremartudeckoe 00pa3oBaHue SBISETCS 00s13aTeTbHON U HEOTHEMIIEMOM YacThIO 00IIero 00pa30BaHUs Ha BCEX CTYIECHSX IITKOJBI.
OOyueHre MaTeMaTuke B OCHOBHOM IITKOJIE HANIPABIICHO HAa JOCTH)KEHUE CIICTYIONINX yenell:

1) 6 Hanpasnenuu MuuHOCMHO20 PA36UMUSL:

1. dopmupoBaHHe MPEICTABICHUNA O MaTeMaTUKE KaK 4acTU OOLIEUeIOBEUECKON KYIbTYphl, O 3HAYMMOCTH MaTeMaTHKU B Pa3BUTHU
[IUBUJIN3AIMU 1 COBPEMEHHOTO O0IIEeCTBA;

2. Pa3BuTHE JOrMUECKOTO U KPUTHUECKOTO MBIIIJIEHUS, KYJIBTYPbl PEUH, CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

3. VHTemieKkTyallbHOE Pa3BUTHE yJalIuXCs, JOPMUPOBAHUE KAYSCTB MBIIIUICHHUS, XapAKTEPHBIX JJI1 MAaTEeMaTHUECKOH JIeATEIbHOCTH 1
HEOOXOMMBIX JIJIsl MPOTYKTUBHOW U3HU B OOIIECTBE;

4. BocnuTaHWe KauecTB JIMYHOCTH, OOECIEUHBAIOIIUX COIMAIBLHYI0 MOOWUIBHOCTH, CIIOCOOHOCTh MPHHUMATH CaMOCTOSTEIBHBIE
peuieHus;



5.

cDOpMI/IpOBElHI/IC KauC€CTB MBIIIJICHHA, HCO6XO,Z[I/IMBIX AJId afanTaliuu B COBpECMEHHOM HH(bOpMaHHOHHOM O6I_I_ICCTBC;

6. Pa3BuTue mHTEpeca K MaTEMAaTUYECKOMY TBOPYECTBY M MaTEMaTUYECKUX CIIOCOOHOCTEH;
2) 6 MemanpeomMemHOM HANPABLEHUU!

1.

Pa3BuTne mpencraBieHuit 0 MareMaTHke Kak (opMe ONMUCAHMS W METOJAC MO3HAHUS JCHCTBUTEIHHOCTH, CO3JaHUE yCIOBHMA JJIS
nprOOpeTEeHNS TePBOHAYAIBHOTO OIBITa MATEMATHIECKOTO MOACITUPOBAHUS;

®dopMupoBaHUE OOIMUX CIIOCOOOB WHTEIUICKTYAJIbHOW ACSITEIHHOCTH, XapaKTEPHBIX I MAaTEMaTHKUA W SIBJISIOIIUXCS OCHOBOM
MO3HABATEIbHON KYJIBTYpPhI, 3HAYMMOU I Pa3IMYHBIX Cep YEIOBEUECKOM NeATeThbHOCTH;

dopMupoBaHUE TIPEACTABICHUN 00 HIESX M METOJaX MAaTeMaTUKH, O MareéMaThke Kak (opMe OMHMCAHWS U METOAC TMO3HAHUS

JIEHCTBUTEIBHOCTH.

3) 6 npeomemnom HanpasiLeHUU:

1.

OmnazicHre KOHKPETHBIMH MaTeMaTHYECKUMH 3HAHHSIMHU, HEOOXOMUMBIMH JIJIsl IPUMEHEHHUSI B MTPAKTUYCCKOM NEATENbHOCTH, IS
HU3YyUYCHUA CMCIKHbBIX JUCHUIIIINH, IJId MPOAOJIKCHHUA O6p3_30BaHI/I$I;

Co3manne ¢QyHmamMeHTa JUIsi MareMaTH4ecKoro pas3BHTHS, (OPMHUPOBAHUS MEXAHW3MOB MBINUICHUS, XapaKTePHBIX IS
MaTeMaTU4eCKOU ACATCIIBHOCTH.

dopMupoBaHHE TPEACTABICHUH O MaTeMaTHKE KaK 4acTH OOIIEUEIOBEUECKOW KYJIBTYphl, TOHUMAHUSI 3HAYMMOCTH MaTeMaTHKU
JUTSE 0OTIIECTBEHHOTO Mporpecca.



OO0mas xapakTepucTHKa Kypca

B ocHoBe copepxanus 00ydeHus MaTeMaTHKE JIEKUT OBJIa/IeHUE YYalllUMUCS CIeIYIONIMMH BHIaMU KOMITETEHIIUI: MpeIMeTHOH, KOMMY-
HUKATHBHOW, OPraHU3allMOHHON 1 001IeKYJIbTYPHOH. B COOTBETCTBUM € 3TUMM BUAAMH KOMIIETEHIIUHN BBIIEICHBI ITIABHBIE COJAEPKATEIBHO-
LIEJIEBbIE HAMPABIECHUs Pa3BUTH yJalIuxcs cpeacTBamu Kypea «l'eomerpus 9».

Ipeamernass kommereHuus. [log mpenMETHON KOMIETEHUMEW IMOHUMAETCA OCBENOMIIEHHOCTH LIKOJIBHUKOB O CHUCTEME OCHOBHBIX
MaTeMaTHYeCKUX MPEJCTaBICHUN M OBIIAJICHHE UMHU HEOOXOIMMBIMH MPEIMETHHIMU YMEHUSMU. DOpMUPYIOTCS CleAyIone o0pasyromme 3Ty
KOMIIETEHIIMIO TIPEICTABICHUS: O MaTEMAaTUYECKOM S3BIKE KaK CpPEACTBE BBIPAKECHMS MAaTeMaTHUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEW W T.J.; O
MaTeMaTH4eCKOM MOJIEIIMPOBAHUU KaK OJTHOM M3 Ba)KHBIX METOAOB MO3HAHUA MHpa. POPMUPYIOTCS CIEAyIOINe 00pa3yIolie 3Ty KOMIIETEHIUIO
YMEHHMSI: CO3[aBaTh MPOCTEHINNE MaTeMaTHYeCKHe MOJENH, padoTaTh ¢ HUIMH U MHTEPIPETUPOBATH MONYYCHHBIE PE3yAbTaThl, IPHOOpETaTh U
CHUCTEMAaTU3HUPOBATh 3HAHUS O CIIOCO0aX peIIeHHs MaTeMaTHYeCKUX 3ajay, a TakXKe MPUMEHSTb 3TH 3HAHUA U YMEHHS JUIsl PEeIIeHUs MHOTHX
JKU3HEHHBIX 3a]1au.

KomMmyHukaruBHasi komnereHuus. [101 KOMMyHMKaTUBHON KOMIIETEHIIMEN NOHMMAETCSl YMEHHUE SICHO M YETKO M3JIaraTb CBOU MBICIIH,
CTPOUTh aAPTYMEHTHPOBAHHBIC PACCYXICHHS, BECTH [UAJOl, BOCIPUHUMAsT TOUKY 3pEHHsS COOSCEeIHMKAa W B TO K€ BpeMs moaBepras eé
KPUTHUECKOMY aHaJIu3y, OTCTauBaTh (TpU HEOOXOAMMOCTH) CBOIO TOYKY 3pEHHs, BBICTpaumBasi CHCTeMy apryMmeHTanuu. dopmupyrorcs
o0pa3ylomue 3Ty KOMIICTCHLMIO YMEHUs, a TakKe yMEHHs H3BJIEKaThb MH(OPMALMIO U3 PA3HOTO pOAa MCTOUHUKOB, MPEOOpazoBbIBasi €€ IMpH
HEO0OXOIMMOCTH B Ipyrue GOpMbI (TEKCTHI, TAOIHIIBI, CXEMBI U T.11.).

Opranm3zannoHHasi KommnereHnusl. [log OpraHu3allMOHHON KOMMETEHUMEW MOHUMAETCS YMEHHE CaMOCTOATENbHO HaXOIUTh U
MPUCBaNBaTh HEOOXOMUMBIEC y4allUMCs HOBble 3HaHUA. POPMUPYIOTCS cieaylonie o0pa3yolue 3Ty KOMIETEHIIUI0 YMEHHS: CaMOCTOSITEIbHO
CTaBUTh y4eOHYIO 3amady (11eb), pa30uBaTh €€ Ha COCTABHBIC YaCcTH, HA KOTOPHIX OYyJIET OCHOBHIBATHCS MPOIECC €€ PelICHUs, aHAIM3UPOBATh
pe3ynbTaT JAeUCTBUS, BBISBIATH JOMYIICHHbIE OMMOKY U HETOYHOCTH, UCTIPABIIATh UX U MPEACTABIATH MOJYyUYEHHBIH pe3ynbraT B GopMme, JIErKo
JIOCTYITHOM JJIs1 BOCOPUSTHUS IPYTUX JIOAEH.

OO0uekyabTypHasi KoMneTeHIusA. [1o1 00meKyIbTypHON KOMIIETEHITUEH TTOHUMAETCSI OCBEIOMJIICHHOCTD IIKOJIbHUKOB O MaTeMaTHKE Kak
3JIEMEHTE OOIIEYETIOBEUYEeCKOW KYJIbTYphl, €€ MeCcTe B CHUCTEME APYTHMX HayK, a Takke €€ poiu B Pa3BUTUU NPEACTABICHUN 4YeJIOBEYECTBA O
LEJIOCTHOM KapTuHe Mupa. @opMHpyIOTCs clieAyronue o0pa3yromye 3Ty KOMIETeHIINIO MpecTaBieHus: 00 ypoBHE pa3BUTHS MaTeMaTUKH Ha
Pa3HBIX HMCTOPUYECKUX 3TAlax; O BBICOKOM MPAKTHUUECKOW 3HAYMMOCTH MAaT€MAaTUKH C TOYKH 3PEHHS CO3/IaHUsI U Pa3BUTHS MaTepuaIbHOMI
KyJBTypbl UYE€JIOBEYECTBA, a TAKXKE O BAXKHOW POJIM MAaTeMaTUKU C TOYKH 3pEeHUS (DOPMUPOBAHUM TAKUX BAXKHEHUIIMX YepT JIMYHOCTH, Kak
HE3aBUCUMOCTb U KPUTUYHOCTh MBIILJICHHUS, BOJISI © HACTOMYMBOCTD B JJOCTHXKCHHUH LIEJIU U Jp.

Codepofcaﬁue mamemamudecKkozco 06pa306aHu;z

B kxypce reoMeTpun yCIOBHO BBIACISIOT CIEAYIOIIME cojepxarenbHble JuHun: «HarmsaaHas reomerpus», «leomerpudeckue GpUryps»,
«M3MepeHne reoMeTpudecKux BeMIun», «KoopauHarel», «BekTopsi», «Jlornka u MHOXKeCTBa», «l'€OMeTpusi B ICTOPUUECKOM Pa3BUTHN.

Marepuan, otHocsmuiics k nuHMM «HarmsinHas reomeTpus» (3JE€MEHTHl HADIAJHOM CTEPEOMETPHH) CIOCOOCTBYET pPa3BUTHIO
MIPOCTPAHCTBEHHBIX MPEICTABICHUM yUaluXCcsl B paMKaX U3yUeHUs TUIaHUMETPHH.
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Conepxanue pasznenoB «leomerpuueckue Gurypb» u «M3mepeHrne reoMeTpU4YecKHX BETUYMH» HAlleJICHO Ha MOJyYeHHE KOHKPETHBIX
3HAaHUU O TEOMETPUUECKON (QUType Kak BaKHEHIel MareMaTuyecko MOJENU AJIsl ONMCAHUsl OKpy»Karolero Mmupa. CucreMaTHuecKkoe U3ydeHue
CBOWCTB T€OMETPUYECKHX (UTYp MO3BOJUT Pa3BUTh JIOTUYECKOE MBIIUICHHE M IOKa3aTh NPUMEHEHHWE 3TUX CBOMICTB NpU pPELICHUH 3ajad
BBIYHMCIIUTEIBHOTO M KOHCTPYKTUBHOTO XapaKTepa, a TAaKKe NPAKTUIECKHX.

Marepuan, oTHoOcALMica K coiepxarenbHbM JHUHUSAM «KoopnuHatel» U «BekTopel», B 3HAUMTENbHOM CTemneHH HEcET B cede
MEXIIPEIMETHBIE 3HAHUS, KOTOPBhIE HAXOAAT NPUMEHEHUE KaK B PA3JIMYHBIX MATEMAaTUYECKUX JUCHUIUINHAX, TAK U B CMEXHBIX IIPEIMETAX.

Oco0eHHOCThIO TUHUU «JIoTHKa U MHOXECTBa» SIBIISIETCS TO, YTO MPEACTABICHHBINA 3/IeCh MaTepual MPeUuMYIIECTBEHHO U3y4aeTcs Mpu
PacCMOTPEHUHU Pa3IMYHbIX BOINPOCOB Kypca. COOTBETCTBYIOIIMI MaTepHall HalleJeH Ha MaTeMaTHYeCcKoe pa3BUTHE ydaluxcs, (GOpMUpOBaHUE Y
HUX YMEHHs TOUHO, CKATO U SCHO U3JIaraTb MbICIU B YCTHOW U MUCbMEHHOU PEYH.

Jluaust «l'eomeTpus B HCTOPUYECKOM pa3BUTUW» MpeAHa3HadeHa Uisi (OpPMHpOBAHMS MPEACTABICHUN O TEOMETPUU KaKk 4acTu
4eJI0BEYECKON KyJIBTYPBI, JUIsl OOIIETO pa3BUTHUS IIKOJIBHUKOB, IS CO3JJaHUS KyJIbTYPHO-MCTOPHUECKON Cpeabl 00yUeHHs.

JlaHHBIN Kypc IpeqHa3Ha4eH s oOydaromuxcsl B 9-M  kiiacce o011eo0pa3oBaTeIbHOM MIKOJIBI U MOXKET UCIOJIB30BaThCsl B KAYECTBE OU -
HOT'0, OYHO — JIUCTAHIIMOHHOIO WIH JUCTAHIIMOHHOTO.



MecTo npeamMera B y4eOHOM IVIaHe

@denepanbHblii 0a3uCHBIA Y4eOHBIH IJIaH TpEAyCcMaTpuBaeT 5 y4yeOHBIX YacOB B HEAENIO Ha H3ydeHHe Marematuku. [Ipumepnbie
MIPOrpamMMBbl 10 MaTeMaTUKe OTBOJSAT T€OMETPHUH 2 Yaca B Henmento. B 6asncHOM ydeOHOM uiaHe IeHTpa oOpa3oBaHus “TexHoioruu oOydeHus”
M3yYEHUE MAaTEeMaTHKH MOXKET 3aHMMarb OT 5 10 3 4acoB, U3 HUX U3Y4YEHHME I'€OMETPUU 3aHUMAET He MeHee |-2 wacoB. B nenom, msydeHue
TeOMETPUU MTPOXOJUT B peKHMe 6a30BOTO ABYXYaCOBOTO 3aINIAHUPOBAHHOTO y4eOHOTO Kypca.

[IpumeHeHnE COBPEMEHHBIX KOMITBIOTEPHBIX CPEACTB, (B TOM UHCIE KOMIbIOTEpHOU cpenbl «KuBas MaremaTnka»), 1at0T BO3MOXKHOCTb
OBICTPO U KaYECTBEHHO CTPOUTHh T'€OMETPUUYECKUE YEPTEKH, MPOBOAUTH MAaTEMaTHUECKHE IKCIIEPUMEHTBI, CIIOCOOCTBYIOT HAIVIIAHOCTH I0JIauu

Marcpualia U aKTUBHOCTH y4YalIUXCA.



TpeOoBaHuA K pe3yibTATaAM OCBOEHMS COJAEPKAHUS Kypca

[Iporpamma obGecriedrBaeT JOCTHKEHHUE CIIEAYIONINX PE3YIHTaTOB OCBOSHHs 00pa30BaTebHON MPOTrPaMMbl OCHOBHOTO OOILIETo

00pa3zoBaHus:
JUYHOCMHbIE!
1.

© N oL

(dbopMupoBaHE OTBETCTBEHHOTO OTHOIICHHUS K YIEHHIO,  TOTOBHOCTH U CIIOCOOHOCTH OOYYarOUIUXCsl K CAMOPA3BUTHUIO U
camo00pa30BaHUIO HA OCHOBE MOTHBAIIMH K 00YYSHHIO U TIO3HAHUIO, BEIOOPY JalbHeimero oopa3oBaHus Ha 6a3e OpUCHTUPOBKU B MUpE
npodeccuii 1 mpodecCHoHANBHBIX MPEAIOYTEHUH, 0CO3HAHHOMY ITOCTPOSHHIO MHINBHYAIEHON 00pa30BaTeIbHON TPACKTOPHHU C yUETOM
YCTOMYMBBIX ITO3HABATEIBHBIX HHTEPECOB;

(dbopMupoOBaHHE IIETOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAyKH U OOIIECTBEHHOW MPAKTHKH;
(dopMHupOBaHNE KOMMYHHUKAaTHBHOIN KOMIIETEHTHOCTH B OOILEHUH U COTPYAHUYECTBE CO CBEPCTHUKAMMU, CTAPIIUMH U MIIAJIIUMH B
oOpasoBarenpbHOM,  OOIIECTBEHHO IMOJIE3HOM, YIEOHO-HUCCIIEI0BATEIHCKON, TBOPYECKOM M IPYTHUX BUAAX JIEATCILHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBICIIM B YCTHOM M MUCbMEHHON pPe4d, TOHMMAaTh CMBICT IIOCTaBICHHOM 3a/1a4H,
BBICTPANBATh APTYMEHTAIHIO, IPUBOJUTH IPUMEPHI U KOHTPIIPHUMEPHI;

KPUTUYHOCTH MBIIIUJICHUS, YMEHHUE PACIIO3HABATh JIOTMUECKH HEKOPPEKTHBIE BHICKAa3bIBAHHSI, OTINYATh TUIIOTE3Y OT (haKTa;
KpPEaTHBHOCTh MBINUICHHS, HHUIIMATHBY, HAXOAYMBOCTh,  AKTMBHOCTH IIPH PELICHUH T€OMETPUUCCKUX 3a/1a4;

YMEHHUE KOHTPOJIMPOBATH MPOLECC U PE3YJIbTaT YUeOHONH MaTeMaTHUECKON AeATEIbHOCTH;

CIIOCOOHOCTP K SMOIIMOHAIEHOMY BOCHPHUSATHIO MaTeMaTHIeCKUX 00BEKTOB, 3a1a4, PEIICHHH, pacCyXICHHH;

mema pedMemeze.'
1.

YMEHHE CaMOCTOSATENIFHO IJIAHUPOBATH ATBTEPHATHBHBIC Iy TH JOCTHIKCHUS LIeJIel, 0CO3HaHHO BRIOMpaTh Hanbomee 3pdexTuBHbIC
CHOCOOBI pereHHs y4eOHbIX U M03HABATEIbHBIX 33/1a4;

YMEHHE OCYIIECTBIATh KOHTPOIb 110 PE3YBTaTy U 10 croco0y JIEHCTBUS HAa YPOBHE MPOM3BOIBHOTO BHUMAHHS M BHOCUTH HEOOXOIMMBIE
KOPPEKTHBBI;

YMEHHE aJIeKBaTHO OLCHWBATh MPABHIBHOCTD WM OIIMOOYHOCTD BBHITIOJTHEHHS y4eOHOH 3a/1a4n, €€ 0ObEKTHBHYIO TPYIHOCTh U
COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHS;

OCO3HAHHOE BIIa/ICHHE JIOTHYCCKUMH ACHCTBUSAMH OTIPEEIICHUS MIOHATHH, 0000IIeHNS, yCTAaHOBJICHHS aHAJIOTHH, KJIACCU(HUKALIIH Ha
OCHOBE CAMOCTOSITEIILHOTO BEIOOpAa OCHOBAHUIN M KPUTEPUEB, YCTAHOBICHHS POJOBUIOBBIX CBSA3CIH;

YMEHHE YCTaHABINBATh IPHYMHHO-CIICICTBEHHBIE CBS3M, CTPOUTH JIOTHYECKOE PACCYKACHUE, YMO3aKIIodeHNE (MHIYKTHBHOE,
JeTyKTUBHOE U TI0 aHAJIOTUH) U BHIBOJIBI;

yYMEHHE CO3/1aBaTh, IMPHUMEHSITH M IPE0OPa30BHIBATH 3HAKOBO-CHMBOJIMUYECKHIE CPEICTBA, MOJCIN U CXEMBI ISl PELICHUS YI€OHBIX U
MO3HABaTEIbHBIX 33]1a4;

YMEHHE OpPTraHW30BBIBATh YUEOHOE COTPYIHUYECTBO H COBMECTHYIO AEATEIBHOCTD C YUUTEIIEM U CBEPCTHUKAMHU: OTIPEICIATD IIETIH,
pacripenensTs GyHKIHH U POJIU YYaCTHHKOB, 00II1e CIOCOObI paboThl; yMEeHHE paboTaTh B IPyIIe: HAXOAUTH O0IIee pelIeHue U
paspemars KOH(INKTH Ha OCHOBE COTJIACOBAHMS MO3UINI U y4ETa HHTEPECOB; CIyIIaTh MapTHEPA; GOPMYINPOBATH, ApIYMEHTHPOBATh U



OTCTauBaTh CBOE MHCHUC,

8. QopmupoBaHHe U pa3BUTHE Y4eOHOM U 00IIENOIb30BATEIBCKON KOMIETEHTHOCTH B OOJIACTH MCIIOJIb30BaHUS HH(OPMAIIUOHHO-
KOMMYHUKaIIMOHHbIX TexHoJorui (MKT-komnereHTHOCTH);

9. mnepBOHaYaJIbHbIE MPEACTABICHUS 00 HIESIX U O METO/IaX MaTEMAaTUKH KaK 00 YHUBEPCAJIbHOM SI3bIKE HayK{ U TEXHUKHU, O CPEJICTBE
MOJEJIMPOBAHHUS ABJIEHUI U ITPOLIECCOB;

10. yMeHue BUAECTh MaTEMAaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CUTyalluH B JPYTUX AUCLUUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

11. yMeHHE HaXOIUTh B Pa3IMYHBIX UCTOYHUKAX WHGOPMALIMIO, HEOOXOAMMYIO JUIsl peIlICHHsI MaTeMaTHYeCKUX Mpo0ieM, U IPeCTaBIATh e€
B IIOHSITHOM (popMe; MPUHUMATD PEIlIeHUE B YCIOBHSIX HEMOIHON M U30BITOYHOM, TOUHOM U BEPOATHOCTHON MH(POPMAIIHH;

12. yMeHHe IOHUMAaTh U HCIIOJIb30BAaTh MaTeMaTHUECKUE CPEICTBA HAITITHOCTU (PUCYHKH, YEPTEKHU, CXEMBI U JIp.) sl UIUTIOCTPALIUH,
UHTEpIIpeTally, apryMEeHTallluu;

13. yMeHue BBIABUTaTh  TUIOTE3bI IPU PELICHUN YUeOHBIX 3a/1au 1 MOHUMATh HEOOXOJUMOCTh UX MPOBEPKH;

14. yMeHue NPUMEHATh UHAYKTUBHBIE U JeTyKTUBHBIE CIIOCOOBI pacCyX/IeHUH, BUAETh PA3IMYHbIE CTPATETUN PEILICHUS 3a/1ay;

15. IOHMMaHUE CYIIHOCTH AJITOPUTMHUYECKUX NPEANUCAHUI U YMEHHE AEMCTBOBAaTh B COOTBETCTBUH C MPEIAJIOKEHHBIM aITOPUTMOM;

16. yMeHHUE caMOCTOSITENIbHO CTaBUTh 1EJIN, BEIOUPATh U CO3/1aBaTh aJlTOPUTMBI JUIs pelIeHNs y4eOHbIX MaTeMaTHYeCKUX pooiem;

17. yM€Hu€E IIaHUPOBaTh U OCYILECTBIISITh JEATENBHOCTD, HAIIPABJIICHHYIO Ha PEIICHHE 33]1ad UCCIIEA0BATEIbCKOIO XapaKTepa,

npeomemuvle:

1. oBmageHue 6a30BBIM NOHSATHIHBIM allapaToM MO0 OCHOBHBIM pasfiefiaM COJEpKaHMs; IPeCTaBIeHHE 00 OCHOBHBIX U3y4aeMbIX MOHATHSIX
(uucno, reomerpuueckas Gpurypa, BEKTOp, KOOpAUHATHI) KaK BaXKHEHIINX MaTeMaTUYECKUX MOJEIISAX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh
peasibHbIE IIPOLIECCHI U SIBJICHMUSI,

2. yMeHHe paboTaTb ¢ T'€OMETPHUYECKUM TEKCTOM (aHAJIU3UPOBATh, N3BJIEKATh HEOOXOIUMYIO HH(POPMAIIHIO), TOYHO U TPAMOTHO BBIPAXKaTh
CBOM MBICJIA B YCTHOM M NHCBMEHHOM pEUN C MPUMEHEHUEM MAaTEMAaTUYECKONH TEPMUHOJIOTUN U CUMBOJIMKH, UCIIOJIb30BaTh Pa3INYHbIE
A3BIKM MaTEMATUKH, TPOBOJIUTH KIacCU(PUKAIINH, JOTHUYEeCKHEe 0O00CHOBaHUS, I0Ka3aTelIbCTBA MaTEMaTHUECKUX YTBEPKACHUM;

3. OBJaJeHUE HaBbIKAMH YCTHBIX, IMCbMEHHBIX, HHCTPYMEHTAJIbHbBIX BHIYMCIICHU;

4. OBIaJieHHE F€OMETPUUYECKUM S3bIKOM, YMEHHE UCTIOIb30BATh €ro JIJIs OINMCAHUS MTPEIMETOB OKPYXKAIOIIET0 MUPa, Pa3BUTHE
HNPOCTPAHCTBEHHBIX MPEICTaBICHUH U N300pa3UTENbHBIX YMEHUN, MPUOOPETEHNE HABBIKOB TEOMETPHUECKUX MMOCTPOCHUH;

5. yCBOEHHE CHCTEMAaTHYECKHUX 3HAHUI O IUNIOCKUX (UTYypax U UX CBOMCTBAX, a TAK)KE HA HAIVISIIHOM YPOBHE — O MPOCTEUIINX
IIPOCTPAHCTBEHHBIX TENAX, YMEHUE PUMEHATh CHCTEMAaTHUECKHE 3HAHUSI O HUX AJIs PELLIEHUS T€OMETPUUECKUX U IPAKTUUYECKUX 3a7ay;

6. yMEHHE U3MEpSATH JJIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, UCIIOJIb30BaTh (POPMYIIBI 111 HAXOK/IEHUSI TIEPUMETPOB, IUIoNIa el 1 00bEMOB
reoMeTpuueckux Quryp;

7. yMeHHE NPUMEHSTh U3yUEHHbIE TIOHATHUS, PE3yJIbTaThl, METObI JJIs PEIIEHUS 3aay MPAKTUYECKOT0 XapaKkTepa U 3a7a4 U3 CMEXKHBIX

JAUCHUIUINH € UCTIOJIb30BAHUCM IIPpH HCO6XO,Z[I/IMOCTI/I CIIPAaBOYHBIX MAaTCPpUAJIOB, KAJIBKYIISITOPA, KOMIIBIKOTCPA.



Conep:xanme Kypca
(Hmxe npuBeneHo cofepkaHue Kypca reoMeTpun 7-9 kiaccoB. JuaakTuueckue eIMHUIIbI, OTHOCSAIIUECS K 9 KIacCcy B TEKCTE BbIJICICHBI
KYPCUBHBIM TOTYEPKUBAHUEM ).

Harnsignasi reomerpus.

Harnsaaeie mpeacTaBneHus 0 MpOCTPAHCTBEHHBIX (pUrypax: Ky0, mapauieenumne/, npusMa, mupaMua, map, chepa, KOHyC, MITHHAP.
N3o6paskenne nmpoctpaHcTBEeHHBIX Guryp. [Ipumepsr ceuenunii. Muororpanuuku. [IpaBuibHbIe MHOTOTpAaHHUKH. [IpuMephl pa3BEPTOK
MHOTOT'PaHHUKOB, WIMHAPA U KOHYCA.

[Tonsitne 06bvEMa; equHUIBI 00bEMa. OOBEM MPSIMOYTOIHLHOTO TapaJljIe/IeuIe1a, Kyoa.

I'eomerpuuyeckue purypsl.

[Ipsambie u yrbl. Touka, npsimasi, I0CcKoCcThb. OTPE30K, JIyd. Yroiu. Buael yriios. BepTukaibHbie 1 cMexHbIE yIibl. buccekrpuca yrna.
[TapannensHble U iepecekaromuecs npsmeie. [lepnenaukynsipabie npsMbie. Teopembl 0 NapaIeIbHOCTH U MEPIICHIUKYISIPHOCTH MPSIMBIX.
[TepnienauKysap ¥ HaKJIOHHAA K psiMoi. CepeIMHHBIN NEPIEHIUKYIISIP K OTPE3KY.

['eomeTpuueckoe Mecto Touek. CBOMCTBA OMCCEKTPHUCH yIia M CEPEAMHHOTO MEePICHANKYISAPA K OTPE3KY.

Tpeyronbuuk. Boicota, Mmennana, OuccekTpuca, CpeHssi JUHUS TpeyroibHUKa. PaBHOOEIpeHHbIE 1 PABHOCTOPOHHUE TPEYTOIbHUKHU; CBOMCTBA U
MIPU3HAKK PAaBHOOEIPEHHOTO TpeyronbHuKa. [Ipu3Haku paBeHCTBA TpeyroibHUKOB. HepaBeHCTBO TpeyronbHuKa. COOTHOMIEHUS MEKITY
CTOPOHAMU U YIJIAMU TPEYTOJIbHUKA.

CymMa yriioB TpeyronsHuKa. BHenHue yrisl TpeyronsHuka. Teopema @aneca. [TonoOue TpeyronbHukoB. [Ipu3Haku mogo0ust TpeyroJbHUKOB.
Teopema [Tudaropa. Cunyc, kocunyc, maneenc, KOmaHeeHc 0CMPO20 V2iad NPAMOV20IbHO20 mpey2oibhuka u yenoe om 0 0o 180°; npusedenue k
ocmpomy veny. Pewenue npsamvoye2onbHulx mpeyeoivhukos. Ochosnoe mpueonomempuyeckoe moxcoecneo. Popmyvl, c6:A3b16a0UUE CUHYC,
KOCUHYC, MAH2EHC, KOMAH2eHC 00H020 U Mo20 Jice yena. Pewenue mpeyeonbnukos: meopema Kocunycoe u meopema cunycos. 3amedareabHble
TOUYKH TPEYTOJIbHUKA.

Yetpipéxyronbauk. [lapannenorpamMm, ero cBOWCTBa U MPU3HAKHU. [IpsIMOyTONBHUK, KBaIpat, poMO, UX CBOMCTBA M MPU3HAKHU. Tpamnenus, CpeaHss
JIUHUS Tpaneiuu.

Mmnocoyeonvhuk. Boltnykiavle mrozoy2onvHuku. CymMma Y206 8blnyKi020 MHO20V20nbHuKd. [IpaguibHble MHO20V20NbHUKL.

OxkpyxHOCTb U KpyT. yra, xopaa. Cektop, cerMeHT. LleHTpaibHbIi yromi, BOUCAHHBIN Yroj, BeJIMYMHA BIMCAHHOTO yriia. B3anmuoe
pacIooKeHHE NPsIMOM U OKPYKHOCTH, ABYX OKpykHOCTel. KacarenbHas v cekyias K OKpy>KHOCTH, X CBOMCTBA. BriucaHHbIe U ONTMCaHHbBIE
MHOTOYTOIbHUKH. OKpPY>KHOCTb, BOUCAHHAsI B TPEYTOJIbHUK, U OKPY>KHOCTb, OITUCAHHAsI OKOJIO TPEYToJibHUKA. Bnucaunvie u onucannwle
OKDVHCHOCIU NPABUTbHO20 MHO20V20IbHUKA.

Leomempuyeckue npeobpasosanus. [lonamue o pagencmee gueyp. Ilonamue 0 08UNCEHUU: 0Ce8A U YEHMPATbHAA CUMMEMPUU, NAPANLETbHbLL
nepernoc, nogopom. Ilonamue 0 nododuu ueyp u comomemuu.

[TocTpoeHust ¢ HOMOIIBIO HUPKYJIS U TMHEHKHU. OCHOBHBIE 33]]a4ul Ha ITOCTPOCHUE: JICJIEHUE OTPE3Ka MOMoJiaM; MOCTPOEHUE YIiia, PABHOTO
JAHHOMY; IOCTPOEHHUE TPEYTOJIbHUKA M0 TPEM CTOPOHAM; MOCTPOEHUE MEPIIEHANKYISIPA K IPSIMOI; OCTPOCHHE OUCCEKTPUCHI YITIa; IeJICHHE
OTpE3Ka Ha 7 PaBHBIX YACTEH.

Pewenue 3a0au na eviuucnenue, 00Ka3amenbcmeo U NOCMPOCHUE C UCHONIb308AHUCM CEOUCME U3VYEHHbIX Puyp.




HN3mepenue reomeTpuuecKux BeJnumH. J[nmuHa otpeska. PaccrosiHue oT Touku 10 npsiMoi. PaccTosiHue Mexay napajiieIbHBIMU PSIMBIMU.
[TeprMeTp MHOTOYTOJIbHUKA.

nuna okpyycnocmu, 4ucio ; OIuHa 0veu OKPYHCHOCHU.

I'panycHas Mepa ymia, COOTBETCTBUE MEXKTY BEIUYMHON HEHTPAIBHOTO yIVIa U JJIMHOM JTyT'M OKPY>KHOCTH.

[TonsiTHe miomaay miockux guryp. PaBHococraBnenHbie 1 paBHOBeNUkHe ¢purypsl. [Tnomans npsimoyronsHuka. [lnomaau napannenorpamMmma,
TPEYTroJIbHHKA U Tpaneuun. [liowads mrozoyeonvnuxa. Ilnowads kpyea u niouads cekmopa. COOTHOIIEHHE MEXK Ty TUIOIIAIIMH MOZOOHBIX
uryp.

Pewenue 3a0au na evluucnenue u 00Ka3amenbCmeo ¢ UCnONb308AHUEM U3VYEHHIX POPMYIL.

Koopaunarel. Ypasnenue npsavoti. Koopounamoi cepedunst ompesxka. Dopmyna paccmosanus mexcoy 08ymMsa moyKamuy niockocmu. Ypagnenue
OKDVICHOCTU.

BekTopsl. Jnuna (mooyiv) eéexmopa. Pasencmeo sexkmopos. Konnuneapnwvie eexmopul. Koopounamul eexmopa. Ymnooicenue eexmopa Ha yuco,
CYMMA 8eKIMOPOB, PA3N0AHCEHUE BEKIMOPA NO 08YM HEKONIUHEapHbliM ekmopam. CKaANApHOe npou3ee0eHue 6eKmopos.
TeopeTHKo-MHOKeCTBEeHHbIE TIOHATUSA. MHOXKXECTBO, 3JIEMEHT MHOKECTBA. 3aJaHNE MHOYKECTB NIEPEUNCIEHUEM JIEMEHTOB,
XapakTepucTuyeckuM cBoiicTBoM. [logmMHOokecTBO. OObeIMHEHNE U MepecedeHne MHOXKeCTB.

DJieMeHThI Joruku. OnpeneneHrne. AKCHOMBI U TeopeMbl. JlokazarenbeTBo. JlokazaTenbCTBO OT MPOTHUBHOTO. Teopema, oOpaTHast JaHHOM.
IIpumep u KOHTpIpUMED.

[ToHsiTHE O PaBHOCUIBHOCTH, CIIEAOBAaHHUH, YIIOTPEOIEHUE JIOTHUECKUX CBA30K €U ..., MO ..., 8 MOM U MOIbKO 8 MOM Ciydae, TOTHUECKUE CBI3KU
u, U.

I'eomeTpust B ucropuyeckom pasputuu. Ot 3emiemepus k reomerpud. [ludarop u ero mxona. @anec. Apxumen. Iloctpoenue mpaBUIbHBIX
MHOTOYTOJIbHUKOB. Tpucekius yra. KBaaparypa kpyra. YaBoenue kyda. Mcemopus yucaa w. 3onotoe ceuenue. «Hauana» Esknuaa. JI. Diinep. H.
N. JlobaueBckuil. MlcTopust maToro nocrynara.

Hz00pemenue memoda koopounam, no36oNAULE20 NEepesoduUmb 2eomempuyeckue 00bekmul Ha a3vik aneedopwvl. P Jlexapm u Il. Pepua. Ilpumepul

DA3IUYHBIX CUCHEM KOOPOUHAM HA NIOCKOCHIU.




TemaTnuyeckoe NJIAHUPOBAHME

9 kJacc
Ne TeMmsl CO,I[ep)KaHI/IC Marcpualia Konu- XapaKTepI/ICTI/IKa OCHOBHBIX BUOOB JCATCIIBHOCTU
YEeCTBO | YUCHHKA (HA YPOBHE yUEeOHBIX JICHCTBUN)
qaCOB
1 BBoaHoe noBTopenue 2 DopMynHpoOBaTh ONPEAEIEHUS U UIUTFOCTPUPOBATH MOHSATHUS
mapajuieiorpaMMa, MpsIMOyTOJIbHUKA, poMOa, KBajpara,
Tpaneuuu. PopMyIUpOBaTh CBOMCTBA TPEYTOJLHUKOB U
4eTHIPEXYTONLHUKOB (Teopema ITudaropa, cBOHCTBO
CpellHel JINHUY, CBOMCTBA U IPU3HAKU NapaJljiesiorpaMma,
pomOa, NpsSIMOYTOJIbHUKA, CBOMCTBA PaBHOOEAPEHHOTO
TPEYTOJIbHNKA) U UCIIOJIF30BATEH 3TH CBOICTBA IPH PEIICHIH
3agad. [IpumeHATH HOPMYITBI 1T BBEIYUCICHHUS TUTOMIANeH
TPEYTOJIbHUKOB, YETHIPEXYTOJIbHUKOB.
2 IMonsiTue BekTOpa 12 DopMynHpOBaTh ONPEAETEHUS U WIUTFOCTPUPOBATH MOHSATHUS
1) ITousaTue BexToOpa BEKTOpa, €ro JJIMHbI, KOJUIMHECAPHBIX U PaBHBIX BEKTOPOB;
2) CIOXCHHE M BEIYUTAHHE OTKJIJIbIBATh BEKTOP, PABHBIN TAHHOMY; CTPOUTH CyMMY
BEKTOPOB JIByX BEKTOPOB, HCII0JIb3Ysl IPABUJIO TPEYTOJbHUKA U
3) YMHOKEHHE BEKTOpa Ha napajuiesiorpaMMa; CTPOUTh CYMMY HECKONBKUX BEKTOPOB,
YUCTIO HCIOJIB3Ysl IPABUIIO MHOTOYTOJIbHUKA; CTPOUTH Pa3HOCTh
4) KOHTPOJIBLHBLIi TECT 1o BEKTOPOB; (hOPMYITHUPOBATH CBOMCTBa YMHOKEHHS BEKTOpa Ha
Teme “BekTophl” IUCIIO.
3 MeTton KOOPIAMHAT 10 OOBSCHSTH U WJLUTIOCTPUPOBATH MTOHATHUS MPSIMOYTOIEHOMN CH-

1) Koopaunats! BekTopa

2) IIpocreiimme 3a1a4u B
KOOpJMHATaX

3) CxansipHO€ MpOU3BENCHNE
BEKTOPOB

4) CkansipHOE IPOHU3BECHHE B
KOOpIMHATaX

5) IlpumeneHue cKaJIsIpHOTO
MIPOU3BEICHUS K PEIICHUIO
3a1a4

6) YpaBHEHHE OKPYKHOCTH

7) YpaBHEHHE TIPSIMOI

8) KoHTpO1bHBII TECT 110
Teme “KoopauHarsl
BeKTopa”

CTEMBI KOOPJIMHAT, KOOPAMHAT TOYKH W KOOPJAWHAT BEKTOPa;
MPOU3BOIAUTE JEUCTBHA HAaJ BEKTOpaMH C 3aJaHHBIMH
KOOpIMHATaMH; YMETh OINPENeNsITh KOOPAWHATHI CEpeIHbI
OTpe3Ka, BBIUUCIATH AJIMHY BEKTOpa, PACCTOSHHE MEXIY
TouKaMu;  (OpMYJIMpOBAaTH  OMNpENENCHHE  CKaJISIPHOTO
OTpeNieNIeHHs]  BEKTOPOB;  ONPEHENATh  YTod — MEeXIy
BEKTOpPaMH, 3aJlaHHBIMH KOOPJMHATaMM; MHTEPIPETUPOBATH
rapaMeTpsl B yPaBHEHHSAX MPAMOH, OKPYKHOCTH M CTPOUTH
HPSIMBIE U OKPY>KHOCTH, 3aJaHHBIC YPAaBHEHUSIMHU.

10



CooTHOILLIEHHE MEXKTY 14 DopMynHpoBaTh U WILTIOCTPUPOBATH OIPEICIICHHS CUHYCA,

CTOPOHAMH H YIJIAMH KOCHHYca U TaHreHca yriioB oT 0 1o 180°; mpuMeHsTh aist
peIIeHs 3a]a4 OCHOBHOE TPHTOHOMETPHUIECKOE TOXKIECTBO

TpeyroibHuka 1 GOpMYIIBI IPUBENICHIST, (POPMYIINPOBATH TEOPEMBI CHHYCOB

1) Cumyc, kocuHyc, TaHTexC, Y KOCHUHYCOB, IIPUMCHSITh UX TIPU PEIICHUH TPEYTOJIbHUKOB;

KOTaHICHC OOBSICHATH, KaK UCTIOJIB3YIOTCS TPUTOHOMETPHUCCKUE Pop-

g; ?ggg:xz igzﬁ?ios MYJIbI B U3MEPHUTENHHBIX pab0Tax Ha MECTHOCTH.

4) Pemenne TpeyroIbHUKOB

5) CkansipHO€ MTPOU3BENCHNE

BEKTOPOB

5) KoHTpOAbHBIN TECT 10

Teme “Perienue

TPeYrojibHUKOB”

HpaBHJILHLIe 12 DopmynupoBaTh ONpPEEICHIE MPABUIBHOTO

MHOTOYT0JIbHUKH MHOTOYTOJIbHHKA; (I)OpMyJEI/IpOBaTI) TeOpeMBI 00

1) TToHsTHE IPABUIBHOTO OKPY’KHOCTSIX, OITHCAHHOH OKOJIO NPABUITBHOTO

MHOTOYTOJTHHHKA MHOTOYTOJIFHHKA U BIIMCAHHON B HETO; 3HATH U

2) Hexotopsie cBoficTBa HCIOJIB30BaTh ()OPMYJIBI ISl BRIYHCIICHUS TLIOMIA U

MPABHITBHEIX MHOTOYTOMBHHKOB MPaBHJILHOTO MHOTOYTOIIBHUKA, €T0 CTOPOHEI M pajnyca

3) HOCTpO@HI/Ie IIPaBUITBHBIX BIHMCAHHOU OKPYXKHOCTH, CTPOUTH IPAaBUJIbHBIC

MHOTOYTOTBHHKOB MHOTOYTOJIbHUKH, B TOM YHCJIC, B BUPTYAIbHBIX

4) JItHHA OKPYKHOCTH TEOMETPUUYECKUX KOHCTPYKTOpaX; OOBSACHATH TIOHSATHUS

5) Inomans kpyra JUIMHBI OKPY>KHOCTH U TUIOMIAAN KPyra; 3HaTh GOPMYIIbI LIS

6) KoHTDOJILHbIH TeCT 110 BBIYUCIICHUS [UTMHBI OKPYXHOCTH U JJIFHBI TyTH, TUTOIIAIH

Teme “ITpABHILHbIE KpyTa U IUIOMIaIi KPyTOBOTO CEKTOPa; IPUMEHSTH 3TH

MHOTOYroILHUKH” (OpMYITBI IPH PELIEHUH 3371a4.

IMonsiTHe NBUKEHUS 10 OOBSCHATD, UTO TAKOE OTOOPAKEHHUE TUTIOCKOCTH Ha ceOs U B

1) OToGpaskeHHe MIOCKOCTH Ha KaKOM CITy4Jac OHO Ha3bIBACTCS ABHIKCHHUEM ILTIOCKOCTH;

cebst 0OBSICHATH, UTO TAKOE OCEBAsi CAMMETPUS, IICHTPaIbHAS

2) HoHsiTHe JBHKEHHS CUMMETpUsI, TapaJUICILHBIN MEPSHOC U TOBOPOT;

3) OceBast CHMMETpHSI 000CHOBBIBaTbh, YTO ITH OTOOPAXKEHUS IIOCKOCTH Ha cels

4) LlenTpanbHas CUMMETpHUs SIBIISIFOTCSL ABMYKEHUSIMU; OOBSICHSTH, KAKOBA CBSI3b MEXTY

5) MoBopor JBHOKEHHUSMHU M HAJIOKEHHUSIMH; UIUTFOCTPUPOBATH OCHOBHEBIE

6) TlapaJuiebHBIN epeHoc BUBI IBUKCHUH, B TOM YHCIIE C TOMOIIHIO KOMITBIOTEPHBIX

7) IlpeobpazoBanue nogoous HIPOTrpaMM.

8) KoHTpoabHBIN TeCT 10

TeMe “JIBuskeHHne”

HroroBmlii 2

KOHTPOJIbHBIN TECT

IToBTOpEeHuUe 7

11
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Y4eOHO-MeTOTUYECKOe H MATEPHAILHO-TEXHHYECKOe 00ecneueHne y4e0Horo npouecca

HOpMaTI/IBHbIe JOKYMCHTBI

1.
2.

®denepanbHbI TOCYTapCTBEHHBIA CTAHIAPT OOIIETO CPEAHETO 0Opa30BaHUS.

dyHaMeHTaIbHOE AAPO coaepxkanus obmero oopaszosanus / Poc. akaz. nayk, Poc. akazn. oOpasoBanus; nox pea. B. B. Kosnosa, A. M.
KonmakoBa. — 4-e u3n., nopad. — M. : [IpocBemenue, 2011.

[TpumepHBbIe TPOrpaMMBI 10 Y4eOHBIM MpenMeTaM. Marematuka. 5—9  Kiacchl: MPOEKT. — 3-€ u3., nepepad. — M. : [Ipocenienue,
2011.

['eometpus. COopHUK pabounx mporpamm. 7—9 KIIaccel : mocoOue s yuuTenei o01meoopazoB. yupexaeHuii / coctaButens T. A.
Bbypmucrposa. — M. : IIpocsemenue, 2011.

Y4yeOHO-MeTOAMYECKAS JIUTEPATypa

1.
2.

I'eomerpus: 7—9 k. / JI. C. Aranacsn, B. @. byry3os, C. b. Kagomues u ap. — M.: [Ipocsemenue, 2004—2011.

['eomerpus: pabouas Terpanb: 9 ki. / JI. C. Aranacsn, B. ®@. byty3os, 0. A. I'mazkoB, U. U. FOguna. — M.: IIpocsemenune, 2004-
2011.

3ue b. I Teomerpusi: nuaakt. marepuansl: 9 ki1. / b. I. 3uB. — M.: IIpocBemenne, 2004—2011.

N3yuenue reomerpuu B 7, 8, 9 kimaccax: MeTos, pekomeHaanuu: kH. aist yuurens /JI. C. Atanacsn, B. @. Byrysos, 0. A. [ma3koB u ap. —
M.: [IpocBemenue, 2003—2011.

Muwenxo T. M. Teomerpusi: Temarudeckue tectol: 9xit. /T. M. Mumenko, A. [I. biunkos. — M.: IIpocsemenne, 2014.

MarepuajibHO-TeXHHYecKOe M HHGOpPMaIHOHHOE o0ecnieyeHne

1.

VYyacTHHKHM 00pa3oBaTeNbHOTO Mpolecca 00ecrnedeHbl pabouMMHU MECTaMH, BKITIOUAIOIIMMU B ¢€0sl KOMITBIOTEP, MOIKIIOYEHHBIN K
UHTEPHETY, IPUHTEP, CKaHEP, KOJIOHKH, HAyIIHUKH, BeO-KaMephl.

[TporpaMmMHOe obecrieueHre BKIIOUAET B ce0sl BUPTyalibHbIE MaTeMAaTUYECKUE KOHCTPYKTOPHI ISl TOCTPOEHHUs rpaKoB (PYHKLINH,
BBITIOJTHEHUS YePTEkKeH, IPOBEICHHS NCCIICI0BAaHUN U dKcriepuMeHTOoB: “KuBas Marematuka”, “Grapher”. JIonomHUTEIHHO MOTYT OBITH
YCTaHOBJICHBI CBOOOTHO paCIpOCTpaHsIeMbIe MporpaMMbl “Matemarnueckuit KoHCTpyKTOp 5.0” 1 “GeoGebra”.

B cootBerctBum ¢ TpeboBanusmu @I'OC coznana nHGOpMaLMOHHAS cpenia A MONACPKKH 00pa30BaTeIbHON AEATEIbHOCTH YUYaIuXcs v
negaroros: http://iclass.home-edu.ru/course/view.php?id=71
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ILnanupyemblie pe3yjbTaThbl H3y4YeHHUsI Kypca

(Hmwxe chopmynupoBaHbl TUIAaHUPYEMBIE PE3YJIBTaThl U3YUEHUs Kypca reomeTpun 7-9 kinaccoB. [IyHKTHI, oTHOCAIIMECS K 9 Kitaccy, B TEKCTE
BbI/IEJIEHB] KyPCHUBHBIM MOAUYEPKUBAHUEM).

Harnsanas reomerpust

BrinyckHMK Hay4dUTCS:

1.
2.
3.
4.

pacro3HaBaTh Ha YyepTexax, pUCyHKaxX, MOJENSIX U B OKPYXKAIOLIEM MHUpE TUIOCKHUE U MPOCTPAHCTBEHHbIE TeOMEeTpruYecKre GUrypbl;
pacro3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOIBHOTO  MapauieNienuIie a, MPaBMIbHON MHpaMUIb, IIIHHAPA U KOHYCA;

OTIpeIETIATh 10 JIMHEWHBIM pa3MepaM pa3BEPTKU (UTYpPbI JIMHEHHBIE pa3Mepbl caMoil (UTrypbl U HA000POT;

BBIYUCIIATH 00BEM MPSIMOYTOJIBHOTO MapalIeeuIea.

BblnyCKHuK noyyum 603MOHICHOCNIb.!

1.

BbIUUCTAMb 00BEMBL npocCmMpanHCmeE€ERHbIX cEOMEMPUUECKUX qbueyp, COCMABIEHRbLX U3 NPAMOY2O0TIbHbIX napaﬂﬂeﬂenunec)oe;

2. yenybums u pazeums npeocmasienus 0 NPOCMpaHCmMeeHHbIX 2eomMempuyecKux ueypax;

3.

NPUMEHAMb NOHAMUE PA3EEPMKU OISl GLINOTHEHUS NPAKMUYECKUX PACUEMO8.

I'eomeTpuyeckue purypbl

BbInycKHUK Hay4nTCS:

1.
2.
3.

6.
7.

NI0JIb30BAaThCA A3BIKOM FE€OMETPUH I OIMCAHMS IIPEAMETOB OKPYXKAIOLIETO MUPa U X B3aUMHOTO PACIIOJIOKEHUS;
pacro3HaBaTh M N300pakaTh Ha YEPTEKAX U PUCYHKAX FeOMETpHUUECKUe GUTYphl U UX KOHPUTYpaIuH;

HAXO/AWUTh 3HAYCHUS JUIMH JIMHEWHBIX 3JIEMEHTOB (DUTYP U UX OTHOILEHUS, IpaaycHyIo Mepy yrioB ot 0 mo 180°, mpumensis
OIpeJIeJIEHNs], CBOMCTBA U IPU3HAKK (DPUTYD U MX 3JIEMEHTOB, OTHOLIEHUS GUTyp (paBEeHCTBO, NOA00HE, CUMMETPUH, IIOBOPOT,
napaJuleIbHbIA IEPEHOC);

onepupoeamy ¢ Ha4aIbHbIMU NOHAMUAMU MPULOHOMEMPUYU U BbINOTHANMb INIEMEHMAPHbLE ONePayul Ha0 QVHKYUAMU V2108,

pewiams 3a0a4u Ha 00KA3AMeNbCneo, ONUPAACh HA USVYEHHbLE CBOUCMEA QueVD U OMHOUIeHUN MeXCOY HUMU U NPUMEHSSA U3VYeHHbLe
Memoobl 00KA3AMENbCMS,

pelaTh HECIOKHBIE  3a/1aul Ha OCTPOEHUE, IPUMEHSS OCHOBHBIE AJITOPUTMBI IIOCTPOEHUSI C TOMOIIBIO LIUPKYJIS U IMHENKN;
pelars NpoCcTeHIINe INIAHUMETPUUECKHE 3a1a41 B IIPOCTPAHCTBE.

Bbll’lyCKHuK noaysum 603MONCHOCMb.!

1.

0811a0emb Memooamu peueruss 3a0a4 Ha 8bIYUCTIeHUs U OOKA3AMEeNIbCMEd. MemoooM Om NPOMUBHO20,  MemoOOM NOO0OUS, MEMOOOM
nepebopa 8apuanmos u Memooom 2eoMempuiecKux Mmecm modex,

npuobpecmu onvim npuMeHenus aneedpauiecko20 U mpuoHOMempuyecko20 annapama i udel 08UNCeHUs NPU PeULeHUU 2eOMEemPUYECKUX
3a0ay;

061a0emv MpaouUyUOHHOU  CXeMOU peulenust 3a0a4 Ha NOCMPOoeHUe ¢ NOMOWbIO YUPKYJISL U TUHEUKU. aHAIU3, NOCMpoeHue,
00KA3amMenbCemeo U UCCiledo8anue;

HAYuumsCsi peuiams 3a0a4u Ha NOCMpoeHue Memooom 2e0MempuyecKo20 Mecma modex u Memooom noooousl,
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3.
6.

npuobpecmuy onblm UCcie008anUs CEOUCHE NIAHUMEMPUYECKUX PUYD ¢ HOMOUbIO KOMNbIOMEPHIX NPO2DAMM,
HpUOOpecmy ONnblm bINOIHEHUS NPOEKNO8 N0 MeMaM. «leomempuueckue npeobpazosanus na niockocmuy, «Ilocmpoenue ompeskos
no gopmyner.

I/I3Mepe}me Fr€OMECTPUICCKUX BCJINYIHUH

BBIHyCKHI/IK HAy4YUTCA:

1.

UCTIOJIH30BaTh CBOMCTBA M3MEPEHUS JITTUH, IJIOMAICH 1 YITIOB IPU PEIICHHUH 3a/1a9 Ha HAXOXICHUE JJTHHBI OTpe3Ka, JUTHHBI
OKPY>KHOCTH, JUTMHBI TyTH OKPY>KHOCTH, TPaTyCHON MEpHI yIIIa;

BBIYHCIIATH JUTMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYP M UX YIJIBI, HCIIONB3Ys (DOPMYITBI JUTHHBI OKPY>KHOCTH M JUTHHBI JTYTH OKPYKHOCTH,
dbopmynbl TUIOIAAEH GUTYD;

BLIYUCTAMb NIOULAOU TPEYTOILHUKOB, MIPSMOYTOJIBLHUKOB, TTApalIeIOTPAMMOB, TPAIICIIUHN, KPV208 U CeKMOpos;

BbIYUCTAMb OUHY OKPVHCHOCIU, ONUHY OV2U OKPVHCHOCIIL,

peuiams 3a0a4u Ha 00KA3AMelbCmMeE0 C UCNOIb308aAHUEM (DOPMVI ONUHBL OKDVICHOCIU U OIUHbL OVeU OKPVHCHOCHU, hopmyi niouiadeii
Queyp:

peuams NpAKmuyecKue 3a0a4u, CeA3aAHHbIE C HAXONCOEHUEM 2eOMEeMPUYeCKUX 8eAUYUH (UCNONb3VS NPU HEOOX0OUMOCHIU CRPABOYHUKY U
mexHuyecKue cpeocmed).

Bbll’lyCKHuK noyyum 603MONCHOCNIb.!

1.
2.
3.

BLIYUCTIAMb NAOWAOU PUSYD, COCMABNIEHHBIX U3 08X UU Oolee NPAMOY20TIbHUKOS, NAPANNEN0ZPAMMO8, MPEY20NbHUKO8, Kpyead U CeKmopa,
BLIYUCTAMb NIOUAOU MHO20Y20/IbHUKO8, UCNONIb3YSL OMHOULEHUS PABHOBENUKOCTNU U PABHOCOCMABILEHHOCTU,

npUodpecmu Onvim  NPUMEHEHUs. aeedpPauiecko2o U mpueoHOMempuiecko20 annapama u uoeti O8UNCeHUs NPU peuleHul 3a0ay Ha
gbluUCIeHUe NIouaoel MHO20Y20IbHUKOS.

Koopannarsi

BBIHyCKHI/IK HAy4YUTCA:

4.
3.

BbIYUCTAMb ONUHY OMPE3KA N0 KOOPOUHAMAM €20 KOHYO8, 8bIYUCIANb KOOPOUHAMbL cepeOutbl OMpesKd.
UCNOIb308ANb KOOPOUHAMHBLU MEmMOO OJisl U3YYEHUs. CEOUCE NPAMbIX U OKDYHCHOCIE.

Bbll’lyCKHuK noyyum 603MONCHOCNIb.!

7.
8.

0611a0emb KOOPOUHAMHBIM __MEmOo0OM PeUleHUsl 3a0a4 HA 8bIYUCTEHUES U 00KA3AMENIbCIEO,

npuodbpecm ONnblm UCHONbL308AHUS KOMNbIOMEPHBIX NPOSPAMM OJisl AHAIU3A YACMHbIX CAVYAEE 83AUMHO020 PACHONONCEHUS OKPYICHOCIE
U NPAMBbLX;

npuobpecmit Onbim 6bINOLHEHUSA NPOEKMoe6 1a memy «IIpumenenue KoopOuHamuo20 Memoodd NPy Peulenuy 3a0ay HAebIYUCICHUE U
00KA3amelbCcmeoy.

BekTopsl

BBIITyCKHUK HAay4qUTCS:
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4. onepuposamuv ¢ 8eKMOPAMU. HAXOOUMb CYMMY U PA3HOCHb Q8VX 8EKMOPO8, 3A0AHHbIX 2eOMEMPUYECKU, HAXOOUNb 8eKMOD, PABHbILL
NpPoU36e0enuI0 3a0aHH020 6eKMOPA HA YUCLO:

5. Haxooumb 0/ 6eKMOPO8, 3A0AHHbIX KOOPOUHAMAMU. ONUHY 8€KMOPA, KOOPOUHAMbL CYMMbL U PA3HOCIU 08VX U DOlee 8eKMOpOos,
KOOPOUHAMbL NPOU3EEOCHUS _BEKMOPA HA YUCLO, NPUMEHSIS. NPU He0OX0OUMOCHIU COYemMamelbHblil, NepemMeCcnumenbHblil U
DPACNPe0eumeibHblll 3aKOHbL;

6. 6LIYUCIAMb CKANAPHOE NPOU3BEOEHUE BEKIOPOB, HAX0OUMb V2Ol MeNCOY 8eKMOPAMU, VCMAHABIUBAMb NEPREHOUKVIAPHOCHb NPAMbIX.

Boinycknux nomyuum 603mModicHoCmb:
1. osrademv 6eKMOPHBLIM MEMOO)OM O/ PeULeHUs. 3A0aY HA BbIYUCTEHUE U QOKA3AMEIbCIBO;
2. npuobpecmu onvim 8bINOIHEeHUsS NPOEKmMos Ha memy «lIpumenenue 6ekmopHo20 mMemooa npu peutenuly 3a0ay Ha 8bIYUCTIeHUE U
00KA3amelbCcmeoy.
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KAJIEHIAPHO-TEMATHYECKOE IINTAHNPOBAHHUE

Jara K | IlnaHupyembie pe3yJbTaThl
Tema pa3mena, Tema | on MeTalnpeIMeTHbIC YHUBEPCATbHBIX YiueOHbIX AewicTrid (Y VY/I) H.3.
Ne ypoka -
n/ da BO
o |Mman| ya | TPEAMETHbIS JMYHOCTHBIE
TI03HABATENIbHbIC peryIsTHUBHBIE KOMMYHHKaTHBHBIC
co
B
[Tosropenue. 1 BrIpaxkars mosioxu- 3apaH
Pemenue 3anay. 3HATh M yMeTh IpuMe- | TE/IBHOC OTHOLICHHE K | [epenator conepxka- | ONPEICICHHE LEen 1§ no
HATb TEOPETUYECKUI Hponeccy Mmo3HaHuA, HHE B CKaTOM BUJE, VII; pabora mo Ymerp KapTo
MaTepual, u3yueHHp | IPMMCHSTH IpaBHIIa CTPOSIT JIOTHYECKHE COCTaBJICHHOMY TUIaHy | MPEACTABIATh U yke
1 B Kypce FeOMeTprH 8 JIeTIOBOTO COTPYIHHYC- | peny paccyskaeHuUil Y CPABHUBAIOT CBOH OTCTauBaTh CBOIO
Kiacca py pelueHud | CTBA; OLCHHMBATE CBOIO peuieHus ¢ TOYKY 3pEeHUs,
3a71a4 Ha [IOBTOPEHHE yueOHYIO JIesiTeNb- AITOPUTMOM pEIIeHUs] | apryMEHTHPOBATh
HOCTb, HACTPaUBATHCS 3amay.
Ha U3y4eHHe npeamera
2 IToBTOpEHuUeE. 1 BripaxxaTh nonoxu- 3agaH
Pemenue 3anay. 3HATh M yMeTb IipuMe- | TE/IBHOC OTHOLICHHE K | [lepenator coneprka- | ONPEICICHHE LU 1§ no
HATb TEOPETUYECKUI IIpOLECCy MO3HAHUA, HHE B CKaTOM BUJE, Y]1; pabora mo Ymers KapTo
Marepuall, n3ydeHHbll | IPHMCHSTH NpaBHIIa CTPOSIT JIOTHYECKHE COCTaBJICHHOMY ITUJIaHy | MPEACTaBIATh U yke
B KypCe FeOMETPUH 8 JICTIOBOTO COTPYIHHMYC- | yeny paccyKACHHUIT Y CPaBHUBAIOT CBOU OTCTauBarh CBOIO
Kacca pu pemenun | CTBA; OLCHMBATH CBOIO peuieHus ¢ TOYKY 3pEeHUS,
3a71a4 Ha [IOBTOPEHHE Y4EOHYIO AesTellb- QITOPUTMOM PEIICHUS | apryMEHTHPOBaTh
HOCTb, HACTPaUBATHCS 3amay.
Ha U3yYeHUE IpeMeTa
BekTopbl 12 4
3 [Mousitie Bexktopa. | 1 3HATh TOHSTHSL: Beipaxars Crposit jormyeckne | BHOCAT KOppeKTHBBI U | AIEKBaTHO Mn. 76
PaBencrBo BEKTOD, HAaYaJo U TIOJIO)KUTENBEHOE OT- LeMTH PacCyKICHUH JOTIOJIHCHHE B HCIIONB3YIOT CBOIO | — 77,
BEKTOPOB. KOHEI] BEKTOPa, HOILICHUE K IIPOLIECCy CII0COOBI CBUX peds Uit
HYJICBOH BEKTOP, TIO3HAHMS pemeHni JMCKYCCHH U Bonp.
KOJUICHUAPHEIE, apryMeHTalun 1-5,
COHaIpaBJICHHBIE, CBOEH Mo3uIHMK Ne
NPOTHBOHAIPABIICHHBIE
BEKTOPBI. YMETh 739,
n300paxkaTh BEKTOPHI. 4,
746.
4 OTkapIBaHKE 1 | 3uHars onpezaencHue Bripaxars Boigensror BepHo cocTaBisioT YcTaHaBIMBAIOT U M. 76
BEKTOpa OT JAHHOH BEKTOPa 1 PaBHBIX TIOJIO)KUTENNBHOE OT- KOJINYECTBEHHBIC IUIaH BBIOJTHEHUS CpaBHHUBAIOT — 78,
TOYKH BekTOpoB. Hayunrbes HOILICHUE K TIPOLIECCy XapaKTEePUCTHKH JeHCTBUH Pa3HBIC TOUKH
0003HaYaTh U MIO3HAHUS 00BEKTOB, 33/IaHHBIC 3peHHs, 3aTeM Bonp.
n300paxaTb BEKTOPHI CIIOBaMH 1-86,

MNPUHUMAIOT




OKOHYATEIBHOE No
pelieHue 748,
749,
752.
Cymma aByx 3HaTh Oleparnuio Oco3HaBaTh CBOH Cozpnaror crpykrypy | IIpensocxuimaror [Tnanupytor obuwe | 1. 79
BEKTOPOB. 3aKOHBI CYMMBI JIByX BEKTOPOB, | TPYIHOCTHU U B3aUMOCBsI3eil BpPEMEHHBIE crocoOb! pemenus | — 80,
CIIOKEHHUS 3aKOHBI CIIOKEHUS CTPEMUTHCS K UX CMBICIIOBBIX €IUHMI] | XapaKTEPUCTUKU
BekTopoB. IIpaBuiio BeKTOpOB. [IpaBmiio MIPEOIOTICHHUIO, TAI0T TEKCTa JIOCTHIKEHUS Bonp.
napaJuienorpamma rapauIeorpaMmma CaMOOIICHKY CBOHMX pesynbrara (OTBEYaroT 7-10,
JercTBUI Ha BOIPOC «KOTAa Ne
Oyzaer pe3yabrar? 753,
759
(6),
763
(6, B).
CyMMa HECKOJIBKUX 3HaTh onepanuo ®dopMupoBarsb ConocrasistoT Pabora 1o C nocraro4Ho . 81,
BEKTOPOB. CYMMBI TpEX U Ooree yCTOMUUBOMN XapaKTepUCTUKU COCTaBIEHHOMY IIIaHY | TOYHO U MOJHO
BEKTOPOB. YMETh MOTHUBALUHU U OOBEKTOB 110 OJIHOMY | M CPaBHUBAIOT CBOH BBIPA)XaIOT CBOH Bonp.
CTPOUTH BEKTOD, 3aKpEIUICHUIO HOBOTO WA HECKOJIBKUM pemieHus ¢ MBICJIH IO 1,
paBHBIN cyMMe Marepuana MIPU3HAKaM, AJITOPUTMOM PEIIEHUST | PELICHHIO 3a1ad Ne
HECKOJIBKHX BEKTOPOB, BBISBIIIOT CXO/ICTBA 3a1ay. 755,
HCTIONB3YS! ITPABUIIO 1 pa3Inaus 60
MHOTOYTOJIbHHUKA 7
761.
Brrunranue 3HaTh OTIEepaNnio ®opMHUpOBaTh ComocTaBIsOT Pabora mo JHocrarouno Bonp.
BEKTOpPOB BBIYUTAHHS IBYX TIOJIOKUTENEHOE XapaKTePHCTHKH COCTaBJICHHOMY IIIaHy | TOJHO ¥ TOYHO 12 -
BEKTOPOB, OTHOILICHHUE K yuéOe, OOBEKTOB 0 OZIHOMY | M CPaBHUBAIOT CBOM BBIPAXKAIOT CBOIO 13,
TIPOTUBOMNONOKHBIX JKeJTaHhe NpHOOpeTarb | WM HECKOIBKUM pelieHus ¢ TOYKY 3pEHUS IpU
BEKTOPOB HOBBIE 3HAHUS. HpU3HAKaM, QITOPUTMOM pEIICHUS | peIIeHUH 3a1a4 Ne
BBISBIISIIOT CXOJICTBA 3a]a4 ¥ BEIOOP BEpPHOTO 757,
1 pa3IHIms perIeHns. 763
(a! r)!
765.
Pemenue 3anad no ‘YMeTh NpUMEHSATh ®opmupoBars HaBeIKH | COBEPIICHCTBYIOT YETKO NPOEKTUPYIOT YMerT citymarb
TEeME: «CIIOKEHHE U MPaBUJIO TPEYTOJIBHUKA | aHAJIM3a, TBOPYECKOI HaBBIKH PEIICHUS MapuIpyT peIIeHus JpyT Apyra,
BBIYUTaHHE 1 TIPaBUIIO AKTHBHOCTH 3aj1ad 10 TeMe, 3a7a4, 3aKpeTiss JIOCTaTOYHO TOYHO
BEKTOPOB» napajienorpaMmma BBIJIEIISIFOT TOJIBKO MPOWICHHBIN MaTepral | W IOJHO
CYLIECTBEHHYIO 4acTh TOKa3bIBAIOT CBOKO
JUISL peTLIeHUs 337124 TOYKY 3pEHUS IIpH
pelIeHnt 3a1ad
YMHOXEHHE ITo3HakoMHUTECS € ®dopmupoBars 1ienesle | COBEpIICHCTBYIOT YETKO NPOEKTUPYIOT YMerT caymars M. 83,
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BEKTOpa Ha YUCJIO

IIOHATHUEM
CKYMHOXXCHHE BEKTOPA

YCTaHOBKH y4eOHOI
JeATENbHOCTH

HAaBBIKH PEIICHHS
3a/1a4 110 TEME,

MapUIpyT peIIeHus
3a11a4, 3aKPeIuIssa

ApyT Apyra,
JOCTaTO4YHO TOUHO

Ha yncio». Hayuurecs BBIJICIISIIOT TOJIBKO MIPOWICHHBIN MaTeprai | W IIOJHO Bonp.
(hopMynupoBaTh CYIIECTBEHHYIO YacTh MTOKa3bIBAIOT CBOIO 14 -
CBOWCTBA YMHOXKCHHUS JUI pelIeHus 3a1ad TOYKY 3pEHUS MU 18,
BEKTOpa Ha YUCIIO, pelIeHny 3a1a4d Ne 781
HAay4UTbCS CTPOUTH
BCKTOP, YMHOXXCHHOE (0, B),
Ha 9HCIIO0 780
(a),
782
10 ‘YMHOX€EHUE ITo3HakoMuThCH € ®opmuposars 1enessle | COBEpIIEHCTBYIOT UETKO NPOEKTUPYIOT YMeroT ciymarsb M. 83,
BEKTOpa Ha YHCIIO0 TIOHATHEM YCTaHOBKH y4eOHOMH HaBBIKH PELICHUS MapIpyT peleHHs IpyT 1pyra,
«YMHOXXEHHE BEKTOpa JeSITeIbHOCTH 3aja4 1o TeMe, 3aj1a4, 3aKperuiss JIOCTaTOYHO TOYHO Bonp.
Ha yucno». Hayuutecs BBIIENISIIOT TOJIBKO MpOIIeHHbII MaTepuan | U MOJIHO 14 -
(dbopmynupoBath CYIIECTBEHHYIO 4acTh MOKA3BIBAIOT CBOIO 18,
CBOWCTBA YMHOXKCHHUS JUIA PELIeHus 3a1a4 TOYKY 3pEHUS IPU Ne 782
BEKTOpa Ha YHCIIO, pelIeHny 3aaa4d 83
Hay4HUTHCSI CTPOUTH 7
BEKTOP, YMHOXEHHOE
Ha 9HCII0
11 IIpumenenue ITo3HakoMuThCS C DopMHUPOBATh HABBIKU | YCTAHABIUBAIOT CaMOCTOSITENBHO OOMmeHuBaroTCs . 84,
BEKTOPOB K olepanusMu COCTaBJICHUS MIPUYNHHO- ¢dhopmynupyroT 3HAHUSAMU MEXTY
pEIIeHHIO 3a/1a4 CIIOKCHUS, BEIYUTAHUS, | aJrOpUTMa CIICZICTBEHHBIC CBA3M | MO3HABATEIbHYIO IIETb | YWIEHAMH IPYTIIEI Bonp.
YMHOKEHHS BEKTOPa Ha | BBIIIOJHEHUS 334aHUS, U CTPOUTH MapUIpyT JUISL TIPUHSTHS 1-18,
yrcno. Hayantees HaBBIKOB BBITTOJIHEHHS pemieHust B 3¢ PEeKTUBHBIX Ne
TPHMEHATH CBOHCTBA TBOPYECKOTO 3aJaHusL. COOTBETCTBHH C LEMBIO. | COBMECTHBIX 789,
JeiicTBuil Haf peleHuni 90
BEKTOpaMu IIpHA 790,
pelIeHNH KOHKPETHBIX 791.
3a7ad.
12 Cpenssis TuHUS ITo3HakOMHUTBCS C ®dopmuposarh HaBbIkH | CpaBHUBATh [TpuanMaroT ‘YMmeroT Opath Ha M. 85,
Tparnenuu TIOHATHEM CPEIHAA COCTaBJICHUS pa3iyHble OOBEKThI: | TO3HABATEIBHYIO IIeJIb, | ceOsl HHUIUATHBY B
JIMHUS TPATICLNH, JIropuTMa BBIJICIIATD U3 COXPAaHSATh €€ IpH OpTaHM3aIN Bonp.
TEOpeMOoH o cpeaHeit BBINTOJTHEHUS 33/1aHNS, | MHOXKECTBA OJIMH WJIM | BBINIOJIHEHWH 3aJaHUH, | COBMECTHOIO 19 -
JIMHUM TPaIeLyH, HaBBIKOB BBITIOJIHEHHUSI | HECKOJIBKO OOBEKTOB, | YETKO BBHITOJIHSIOT JeUCTBHS 20,
HAy4UThCsl pelarhb TBOPYECKOTO 3aJjaHusl. | MMEIONMX o0mmue TpeboBaHuU Ne
3aJa4u. CBOHCTBa 793,
795,
798.
13 Pemrenue 3a1au Hayuwntbcst pemmars dopmupoBath HaBeIKH | Ompenessits IpuruMaroT YMmerot Oparb Ha M. 86,

IpocTenune

aHaImsa,

OCHOBHYIO U

IMO3HAaBAaTCJIbHYIO 11€JIb,

ceOsl MHULIMATUBY B
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TEOMETPHUECKHUE COIOCTABJICHUS, BTOPOCTETIEHHYIO COXPaHATH €€ Mpu OpraHM3aIN Bonp.
3aj]a4u , ONUpasch Ha CpaBHEHHUSI nHOpMALIUIO BBITIOJIHEHHH 3aJJaHU#l, | COBMECTHOIO 1-3,
paHee U3y4YeHHBIE YETKO BBITTOJHSIOT JIeUCTBHSA
CBOWCTBA BEKTOPOB, TpeGoBaHms Ne
HaXOJUTh CPEITHIOIO 911,
JIMHUIO TPaTeyH 1o 914
3aJITaHHBIM OCHOBAHUSM (6, B),
915.
14 KonrtponpHas Hayuwnthcst mpumensats | @opMupoBars HaBEIKH | Brioupars Hanbonee | [Ipoektupyror Perynupyror IoBT.
pabora Nel mo TEOPETUIE CKIHA camoaHaImu3a, 3¢ PeKTHBHEIC MapIIpyT IPEOAOJIEHUS | COOCTBEHHYIO I1.76-
Teme: «BekTopbn» Marepual, U3y4eHHBIH | CaMOKOHTPOJIS CIIOCOOBI pelIeHHs 3aTpyIHEHUH B JeSITEIILHOCTD 85
Ha MPEeABIIYIINX 3a71a9u o0yueHnn uepes IIOCPEICTBOM
ypOKax, Ha MPaKTHUKe BKJIFOYCHUE B HOBBIC MHCbMEHHOM pedn
BUJIBI [IEATEIILHOCTU U
hopMbl
COTpPY/IHMYECTBA
Meton koopaunar 10
15 Paznoxenue ITo3HakoMHUTBCS C DopmHUpoBaTh Beiaenars u CpaBHMBAaTh CBOM Yuarcs ynpasisiTh . 86,
BEKTOpa 110 JAByM HOHSTHEM JKeJIaHHs 0CO3HaBaTh chopmynupoBarhb crnocob JencTBus ¢ MOBE/ICHHEM
JTAaHHBIM HEKOJUTMHEAPHBIX CBOM TPYAHOCTH U npoOemy W3BECTHBIM napTHEpa-yOeKIaTh Bonp.
HEKOJUTHHEAPHBIM BEKTOPOB, C IEMMO CTPEMUTHCSA K UX AITOPUTMOM PEIIEHUSI | €ro, 1-3,
BEKTOpam TIPEOIOJICHHIO, KOHTPOJIMPOBATh, No
TIPOSIBIIATH KOPPEKTHPOBATh U 911
CIIOCOOHOCTb K OLICHUBATh €T0 91 4’
CaMOOLICHKE CBOMX JeUCTBHS
JIECTBHM, MOCTYIKOB (6’ B)’
915.
16 Koopauuartst Io3HaKOMHUTBCS C DopMHPOBATH Beibupars BHocuTh B penienue JocrarouHo . 87,
BEKTOpa HOHATHEM KOOPJIMHATHL | NOTPEOHOCTH OCHOBaHHMS U CBOM KOPPEKTHBBI TOYHO U ITOJHO
BEKTOpa, MPaBHIAMH NpHOGpETeH s KPUTEPUH JUTS nokasbiBator ceoro | BOMP.
JEeUCTBUS HAZ MOTHBAIMH K NPOIIECCY | CPaBHEHUS, TOYKY 3pEHUS NIPU 7-8,
BEKTOpaMH o0yueHus CepHaluH, peleHny 3a1aq No
KITacCU()UKAIIH 918
)
00BEKTOB 926
(6, ),
919.
17 [Mpocrteiimme [o3HakOMHUTBCS C dopMHUpoBaTh 1eIeBbe | BoimensiTs BHocuth koppekTuBbl | DddHeKTHBHO . 87,
3aj1auu B TIOHATHEM PaJyC- YCTAHOBKH yueOHOM KOJINYECTBEHHBIE Y JIOTIOJTHEHHUS B COTPYITHUYAIOT B
KOOpIUHATAaX BekTop. Hayunrtscs JEATEIBHOCTH XapaKTePHCTHKH COCTaBJICHHBIC IUTaHBl | TPYMIaxX MpU Bonp.
chopMyIIUpoBaTh U 00OBEKTOB, 33/IaHHbIC pelieHny 3aaad 7-38,
JIOKa3bIBaTh TEOPEMY O CJIOBaMH Ne

KOOp/IMHATE BEKTOpA.
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Io3HaKOMHUTECS C 918,
dopmynoit ms 926
BBIYUCIICHUSA (6, r),
KOOPZMHATHI BEKTOPA 919.
10 €r0 HauaJly ¥ KOHILY.
18 IIpocreiimme Hayuutscs ®opMUpPOBaTh HABBIKU | BhIIensaTs TOIbKO CpaBHHBaTh CBOM Ymeror M. 89,
3a[a4M B chopMyIIUpoBaTh U OCO3HAaHHOT'O BBIOOpA CYIIECTBEHHYIO YacTh | CIIOCOO JEHCTBHA C MPEACTaBIATh
KOOpJMHATaxX JIOKa3bIBaTh (hopmyiy 6onee apdexTuBHOTO JUIA PELICHUS 3alaull | U3BECTHBIM KOHKpETHOE Bonp.
JUTSL BBIYUCIICHUS croco6a pemeHus ITOPUTMOM PEIICHUS | COAEpKaHUE U 11,
KOOPJIMHATHI CEPEUHbI coo0Iare ero B Ne
OTpe3Ka gﬁ;ﬁfﬂﬁon 935,
937,
953.
19 Peirenue 3agay Tlo3HakomMHTBCS C ®dopmupoBarh HaBbIKH | BeigenuTs iaBHOe M1 | OnpenensaTh YcranaBiuBaroT U . 88,
METOIOM MIpaBUJIaMHU JICHCTBUH pereHus 3a1ad mo CTPYKTYpHUPOBAThH MIOCIIEI0BATEIBHOCTh CPaBHMBAIOT
KOOpIMHAT HaJl BEKTOPaMH C ITOPUTMY 3agaqy MIPOME’KYTOUHBIX pa3HbIE TOUKH Bonp.
3aJlaHHBIMU JefcTBuit st 3peHMs], Ipexe 9-10,
KOOPJUHATaMH. MOJTY4YEHUsI KOHEYHOTO | 4eM MPHUHSTh Ne
HayuuTscst BEIBOAUTH pe3ynbTara OKOHYATeIbHOE 930
(dbopMybl st peleHue 932’
HaX0XICHUSA ’
KOOPJIMHAT BEKTOPa, 934
KOOp/AMHAT CepeuHbI (6, 1)
OTpe3Ka, [UTNHBI
BEKTOpa I10 ero
KOOpJMHATaM,
paccTosHIE MEXIY
JBYMsI TOUKaMH,
pemraTh 3a1aqn
METOAOM KOOP/IMHAT.
20 VYpaBHeHHE ITo3HakoMuThCH € ®opmupoBars yMeHusd | BeiaensaTs u CpaBHHBaTh CBOU VYyarcs ynpaBnarh M. o1,
OKPYKHOCTH BBIBOJIOM YPaBHEHHUS HPaBCTBEHHO- (opMynupoBaTh crocob nencTBus ¢ TIOBE/ICHUEM
OKpY>KHOCTH. STHUYECKOTO npobiemMy U3BECTHBIM napTHEpa-y0exaarb Bonp.
Hayuutscs OLICHUBaHHUS ANTOPUTMOM pEIIEHUs | €ero, 16 -
(dhopMynupoBaTh yCBaMBaeMOI0 KOHTPOJIUPOBATE, 17,
MIOHATHE ypaBHEHUS COZEpIKaHMU KOPPEKTHUPOBATh U Ne
JVHUH Ha TIOCKOCTH, OLEHHBAT €TO 962
peiaTh 3a1a4u. IEUCTBUSI ’
964
(@),
966
(6, ).
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21 YpaBHEHHE PSMOM ITo3HakOMHUTBCS C ®dopmMupoBaTh CamMocTosTeNhHO CraBuTh y4eOHYIO ApryMeHTHpPOBATh . 92,
BBIBOJIOM ypaBHEHUS OCO3HAaHHOCTH CBOHMX COCTaBIIATh AJITOPUTM | 3aa9y Ha OCHOBE CBOIO TOYKY
npsimoil. Hayuntbcs TPYIHOCTEN U peLIeHMs 3a/1a4u COOTHECEHUS TOT0, YTO | 3PEHUSs, CIIOPUTH U Bonp.
COCTaBJIATh YPaBHEHUE | CTPEMJICHUS K UX YK€ U3BECTHO U OTCTaNuBaTh CBOIO 18 -
MIPSIMOI1 1O MIPEOJIOIECHHUIO, YCBOEHO, U TOTO, YTO TIO3ULIHIO 20,
KOOpJMHATaM JBYX €€ CIIOCOOHOCTH K HEU3BECTHO. Ne
TOYEK, pelliaTh 3a/1auH | CaMOOLICHKE CBOMX 974,
JerctBuit 976.
977.
22 Pemenue 3anad no Hayuutscs DopmHupoBaTh BoccranasnuBars IIpoexTupyror YcTaHaBiuBaroT U M. 76
TeMme: «YpaBHEHHE (dbopmynupoBath MOJIOKUTEIBHOTO HpeAMETHYIO MapuIpyT IPEOAOJIEHUS] | CPAaBHUBAIOT -92,
OKPYKHOCTH. TpaBWIa JEHUCTBUM HaJ | OTHOLIEHMS K YUYEHHIO, | CUTYalHUIO, 3aTpyAHEHUN B pa3HbIE TOUKU
YpaBHeHUE BEKTOPAMH C T103HABATENbHON OIIMCAHHYIO B 33/1a4e, | OOy4eHUH depes 3pEHUs, IpeKIe Bonp.
IpSIMOID» 3aJJaHHBIMH JESTEAbHOCTH BBIIETIUTH TOJIBKO BKJIIOUEHHE B HOBBIE YeM MPUHATH c. 213,
KOOpIMHATaMH (CyMMa, [JIAaBHOE ISt BU/JIbI JICSITEIBHOCTH U | OKOHYATeJIbHOE 249,
pa3HOCTb, YMHOXKEHHE peleHus 3a1a4un. (hopmBI peleHue No
BEKTOPA Ha YHCJIO), COTpYJHHUYECTBA o
BBIBOJIUTH (DOPMYJIBI 980,
KOOpAMHAT BEKTOpa 981
yepe3 KOOPAUHATHI €r0
Hayaja 1 KOHLIa,
KOOPJMHATHI CEPEIUHBI
OTpe3Ka, JUIMHBI
BEKTOPA MO €ro
KOOpJHMHATaM U T.J.
23 Petrenue 3agay HayuuTtscs pemars ®dopmupoBarh YMeTh BBIBOJUTH IIpunumars IIposBasaTe Mn. 76
MpoCTeHIIe 3a1a4u yCTOMUMBOM CIIECTBUS U3 IO3HABATENIHYIO LIEJIb | TOTOBHOCH K - 92,
METOJIOM KOOPJMHAT, MOTHBALIMU K aHAJU3y, | UMEIOILUXCS B U COXPaHsATh €€ Mpu 00CYXIICHUIO
BBIYMCIIATE AJIUHY U HCCIEOBAHUIO YCJIOBHH 3aJa4u BBITTOJTHEHUX YYEOHBIX | pa3HBIX TOUCK Bonp.
KOOPJMHATHI BEKTOPA, JIAaHHBIX JefcTBUl, 4ETKO 3pEHUs U c. 213,
YTOa MEXIy BBINOJIHATh BBIPaOOTKe 00mIeH 249,
BEKTOpaMHU TpeboBaHuUs MO3ULIUU No
MO3HABATEIBHOMN
331241 978,
979,
969
(6).
24 KonTponeHas Hayuutscst mpumensite | @opmupoBars HaBbiku | BriOupars Haubonee | IIpoekrupyror Perynupyror IloBT.
pabota Ne2 o TEOpEeTUYECKHH caMoaHau3a, s¢dekTHBHbIE MapIIpyT IPEOJIOIEHUs] | COOCTBEHHYIO I1.76-
TeMe: «Merog MaTepuall, U3y4eHHbIH | CaMOKOHTPOJIS CTHOCOOBI penIeHuUs 3aTpyAHEHUN B JIeSTENBHOCTh 92
KOOPIMHAT» Ha MPEIBIIYIINX 3a1a4u 00y4eHHH uepes MIOCPENICTBOM

YpOKax, Ha TIPAKTHKE

BKJIFOYCHHEC B HOBBIC

MMUCHhbMEHHOMN peun
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BHbI ACATCIIBPHOCTH U

thopmBI
COTPYAHHYECTBA
CooTHOIIEHHSI MeK1Y CTOPOHAMU M YIVIAMM TPEYroJbHUKA, CKAJISIPHOE MPOU3BeaeHue BeKTOPoB (144)
25 Cunyc, KOCHHYC, 1 | Io3HakOMHTBCS C DopMHPOBATH AHanM3poBaTh Beigensiior u ocoznarot | Oco3HaBarh . 93,
TaHTEHC yIia MIOHSATHEM CHHYCA, TIOJIO)KUTENEHOTO 3aj1a4y, BBIACIASL TO, YTO YCBOCHO M YTO | KayecTBO U YpOBeHbL | 94
KOCHHYCa, TAHTCHCA M | OTHOLICHHMS K YYCHHIO, | IIIABHOE emé moIeKar YCBOGHHSI.
KOTaHIeHca JJIsS YIJIOB | TO3HABATEIBHOM YCBOCHHIO, Bonp.
ot 0° mo 180°. JEATEILHOCTH 1-4,
Hayuutscs Ne
(dhopmynupoBaTh 1 1012,
JIOKa3bIBaTh OCHOBHOE 1013
TPUTOHOMETPHYECKOE
TOXKIECTBO, BEIBOIUTD (8),
hopmysr ais 1014
BBIYHCIICHUS (B).
KOOPIHMHAT TOYKH U
(bopMyJIBI PUBEACHUS
26 CuHyc, KOCUHYC, 1 | HayuuThcst BHIBOAUTH dopMupoBarhb BoccranasiuBath CanvaroT cBoi crocod | YMeroT ciyluars u M. 94,
TaHIeHC yIiia (bopmybl, YCTOHYUBOM MIPEIMETHYIO JICUCTBHS C ITAJIOHOM CJIBIIIATH APYT
CBSI3BIBAIOLINE CHHYC, MOTHBAILIMU K CHUTYAIIHIO, Jpyra, 10CTaTOYHO Bonp.
KOCHHYC, TAHT€HC, NPOOIEMHO-IIONCKOBOH | OIMCAHHYIO B 33/1a4e, TIOJTHO M TOYHO 3,
KOTAaHI'€HC OJIHOTO U JesATeNbHOCTH BBIZIEIUTB TOJBKO BBIPQ)XAIOT CBOU Ne
TOTO K€ yIia, peuaTh [IaBHOE IS MBICITH 1015
331241 110 TeMe. peLICHHS 3a1a49H.
(6, B),
1017
(6).
27 CuHyc, KOCUHYC, 1 | HayunTscst BEIBOOUTH ®opMupoBaTh HaBBIKU | BeiaensaTs ®DopMUpOBaTh YcraHaBNIUBAIOT U no
TaHT€HC yIla (hopMyity OCHOBHOTO aHaJM3a, TBOPYECKOU 000OMIEHHBII CMBICTT | OCO3HAHHOCTh CBOMX CPaBHHMBAIOT — 95,
TPUTOHOMETPHUYECKOTO | MHUIMATUBHOCTHU H U hopManbHyIO TPYAHOCTEH U pa3HbIe TOYKH
TOXIECTBA, AKTHBHOCTH CTPYKTYpY 3a1a9u CTPEMIIEHHS K UX 3PEHUS, TIPEKIE Bonp.
npocreimme GopMyIsl IPEOOJICHUIO, 4eM MPUHATh 1-6,
MPUBEACHHS, CII0OCOOHOCTH K OKOHYATEIBHOE Ne
ONpeNeNsATh 3HAYCHHE CaMOOLEHKeE CBOHX perieHue 1018
TPUTOHOMETPHIECKUX JeHCTBUIA
(bYHKLMIH U1 YIJIOB OT (6, 1),
0° o 180°n0 1019
3a/IaHHBIM 3HAYCHUSIM (a, B).
YIJIOB.
28 Teopema o 1 | Hayuwntbest dopMHpOBaTh YMeTb BHIBOIUTH O1ieHHBATH PazBuBars ymenue | [1. 96,
TUTOIIAN (bopMyaHpoBaTh U TIOJIO)KUTETEHOTO CIICJICTBHS U3 JOCTUTHYTBIH HWHTErPUPOBATHCS B Bonp
np.
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TpEYroIbHUKA JIOKa3bIBaTh TEOPEMY O | OTHOLICHHS K YUCHHIO, | MMCIOLIUXCS B pe3yabTar rpyniy 7,
TUIOLIAIH JKeJIaHUSA IpUOOpeTaTh | YCIOBHUH 3aa4H CBEPCTHHKOB H
TpEyroibHUKA. 3HATh HOBBIC 3HAHUS, yMCHUS | AHHBIX CTPOUTH Ne
(hopmyiy IO MIPOTYKTHBHOE 1021,
TpeyrojbHUKA. 3anmoneiicraue co | 1023,
Hayuwurscs pemars CBEPCTHUKAMH U 1020
3a/1a4M 110 TEMe. B3POCIIBIMU (6, B).
29 Teopema cuHycoB u Hayuurscs dopmupoBarb YMeTh 3aMeHsITh Onpenenstb Ymetor nepesoauts | 1. 97
KOCUHYCOB (hopmymupoBats 1 YCTOHYUBOH TEPMUHbI [IOCJIEOBATENBHOCTD KOH(IUKTHYTO — 98,
JIOKa3bIBaTh TEOPEMBI MOTHBAIUN K OIIPEAEIEHUSIMHU MIPOMEKYTOUHBIX CHUTYAIHIO B
CHHYCOB U KOCHHYCOB, | W3y4YEHHIO U JeUCTBUHN IS nornueckuii wias u | BONP.
TIPOBOUTH 3aKPETIEHHIO HOBOTO TIOJTyYSHNSI KOHEYHOTO | pa3pemaroT e€ Kak 8-9,
JI0Ka3aTeNbCTBO pesynbrara 3ajady yepes Ne
TEOPEMBI 1 PUMEHATD aHAJIM3 yCIOBUH 1025
e€ MpH pelIeHn  3a1a4 6. n
» A,
X, 1),
1062.
30 Pemenue Hayuutbcst BBIBOIUTH @opMHUpPOBaTh HABBIKOB | YMETh BBIBOAUTH CocTaBnsTh IUTaH U IIposBaTe M. 99,
TPEYTOIbHUKOB TEOPEMBI CUHYCOB U OpraHU3alllM aHallu3a | CICICTBHS U3 MOCIIEI0BATENBLHOCTh TOTOBHOCTB K
KOCHHYCOB. CBOEH! eATeTbHOCTH HMMEIOLINXCS B JeWCTBHI 00CYy>KIEHHIO Bonp.
ITo3nakomMuThECS U YCIIOBUH 3a7a41 Pa3HBIX TOYEK 10 -
BBIBOJIUTH (DOPMYJIBI JAHHBIX 3peHus U 11,
JUTS] BBITUCIICHUS BBIpabOTKe 00IIEH Ne
IUIOLIAH MO3ULINN 1026
napajijiejiorpaMmma. ’
Hayuurtscs pemars 1027,
3aJ1a4M 110 TEME. 1058.
31 Pemenne HayunTscs pemars ®DopMUpOBaTh HABBIKOB | BriaensaTs CraBuTh YICOHYIO HnTepecyrorcs . 99
TPEyTOIbHUKOB TPEYTOJIbHUKH T10 JIByM | paboTHI 10 aIropuT™My | (opmaibHyto 3a/ia4yy Ha OCHOBE qy>kuM MHeHHeM 1 | — 100,
CTOPOHAM U yToin CTPYKTYypY 3aJa4u COOTHECEHHS TOTO, YTO | BBICKA3bIBAaTh CBOE
MEKIy HUMHU, 110 yIKE U3BECTHO U Bonp.
CTOpPOHE U YCBOEGHO, ¥ TOTO, YTO 10 -
TIPUJIEKAIINM K HeH HEHU3BECTHO. 12,
L o
1033,
1034,
1060
(a, B).
32 W3meputenbHbie Hayuutscs ®opmupoBars HaBBIKM | Beraensats 00bexTol 1 | [IpenBocxumaror YMeroT ciymars u M. 99
paboTsl (dhopmynupoBaTh 1 aHanm3a, MIPOLIECCHI C TOUKH BpPEMEHHBIE CHBIILIATE JApYyT —-100,
JIOKa3bIBaTh TEOPEMBI COIMOCTABJICHHUS, 3pEHHsI EJIOT0 U XapaKTEepUCTUKU JpyTa, 10CTaTO4YHO
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CHHYCOB U KOCHHYCOB, | CpPaBHEHHUS yacrei JIOCTH KEHUS MOJHO X TOYHO Bonp.
bopmyy ns pe3ynbTara (OTBEHaloT | BBIPAXKaIOT CBOM 10 —
BBIYUCIICHUS HAa BOIPOC «KOI7a MBICITH 12,
TUTOIanEn Oyzer pe3yasrar?y

TPEYroiabHUKA 1 Ne
napaienorpaMmma. 1035,1
TT03HAKOMUTECS € 061
METoJaMH

W3MEPHUTEIbHBIX padoT

Ha MECTHOCTH.

33 Pemrenue 3aga4 no 3HaTh NOHATHUE yTIIa ®dopmMmupoBars HaBbIKM | BoccranaBinuBarh IIpoexTupoBarb IIposBraTe Ne
TEME: MEXKly BEKTOpaMH. COCTaBJICHUSA TIPEAMETHYIO MapuipyT IPEOAOIEHUA | TOTOBHOCTh 1036,1
«CooTtHoueHUs Hayuutscs anroputMa CHUTYaLUIO, 3aTpyJHEHUi! B aJIeKBaTHO 062
MEXJy CTOPOHAMU (hopmynupoBaTh BBINOJIHEHUS 33/1aHHS, | ONMCAHHYIO B 3a/a4e, | 0OyueHHH yepe3 pearupoBarb Ha
U yIIIaMu oTpeiesIeHHe HaBBIKOB BBIMOJIHEHUS | BBIACIUTDH TOJIBKO BKJIIOUEHHE B HOBBIC HYXJIbI IPYTUX,
TPEyTOJIbHHUKAY CKaJIIPHOTO TBOPUYECKOT'O 3a/laHKsl. | TJIABHOE JAJIS BUJIBI IEATETBHOCTH U | OKAa3bIBATh MOMOIIb

MIPOU3BEACHUS peleHus 3a1a4u. (hopmer ¥ DMOLMOHAIIbHYIO
BEKTOPOB, PEIAaTh COTPYJHHYECTBA HOAEPIKKY
3aJ1a4M 110 TEME. napTHépam

34 Vron mexny Hayuntscs ®dopmMupoBarsb Bri6upars Bug Oco3HaBaTh caMOro YcraHaBIMBaIOT M. 101
BEKTOpaMH. (dbopmynupoBaTh 1 MOTPEOHOCTH rpaduyeckoi ce0st KaK JABMKYIIYIO JIOBEPUTENbHEIE —-102,
CxanspHoe JIOKa3bIBaTh TEOPEMY O | NMPUOOpPETEHHS MOJIeNY, aJIeKBaTHONU | CHJIy CBOETO HayueHMsl, | OTHOIICHUS
POU3BEIECHHE CKAJISIPHOM MOTHUBAIIUK K IPOIIECCY | BBIAEIEHHBIM CBOIO CIIOCOGHOCTD K Bonp.
BEKTOPOB MIPOM3BEIEHUH JABYX o0yueHus CMBICIIOBBIM MOOMJIM3AIMH CHJI U 13 -

BEKTOPOB B eIMHHIIaM SHEPIHH, BOJIEBOMY 16,
KOOPJHHATAX, pEIaTh YCHIIHIO- K BBIOODY B No
3aJ1a4d 110 TEME. CUTyalluu
MOTHUBALIIOHHOTO 1040,
KOH(JIMKTA, K 1042,
IPEOIOJICHUIO 1062.
HPEMSITCTBUN

35 CxanspHoe Hayuutscs dopmupoBars ymenus | BeiOuparh 3HaKo- IIpenBocxuinaror IIposBnsaTh .
IIPOU3BEICHHUE (hopMynupoBaTh 1 KOHTPOJINPOBATh CHUMBOJINYECKHE BpPEMEHHBIE YBOXUTEILHOE 103,
BEKTOPOB. JIOKa3bIBaTh TEOPEMY O | TMPOLECC M PE3YNIBTAT CpezAcTBa JUIs XapaKTePUCTUKU OTHOIIECHHE K
CaoiicTBa CKaJIIPHOM JESTENbHOCTH MIOCTPOEHUS MOZENH | JOCTHXKEHUS napTHépam, Bonp.
CKaJISIpHOTO MIPOU3BEACHUH BYX pe3ynbrara (OTBEYaroT | BHUMaHHUE K 17 -
MIPOU3BEICHUS. BEKTOPOB B Ha BOIIPOC «KOTAa muasoctu apyroro, | 18,

KOOpAMHATAaX, pelarhb OyzeT pe3yabTar?» aJIeKBaTHOE No
3a]1a4M I10 TEME. MEKIMYHOCTHOE
BOCTIpUSITHE 1044
(6),
104

(6),
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1068.
36 CxanspHoe 1 | 3natbu @DopMupoBaTh HaBBIKM | BeIpaxkaTs cMbICT CocrapnsTh MIaH U OnuceiBaroT M.
MIPOM3BEICHHE (dhopmynupoBaTh aHaJM3a, TBOPYECKON CHUTyallnu MIOCIIEI0BATEIBHOCTh coziepKanue 104,
BCKTOpPOB U €TI0 OIPCACICHUC WHHUIIUMATUBHOCTH U Ppa3JIMIHbIMH HeﬁCTBHﬁ. COBCPUIACMBIX
CBOMCTBa CKaJISIPHOTO AKTHBHOCTH CpelncTBamMu neiicTBuii ¢ nenpro | BOMP.
MPOU3BEACHUSA (puCyHKH, CXEMBI, OpPHEHTALUH 19 -
BEeKTOpOB. Hayuuthcs CHMBOJIBI, 3HAKN) [IPEAMETHO- 20,
(hopMynupoBaTh 1 MIPAKTHYECKON HIIH No
JIOKa3bIBaTh TEOPEMY O JIpyrou
CKaJISIPHOM JIeSITEIILHOCTH. 1049,1
TIPOMU3BEACHHUH IBYX 050,
BEKTOPOB B 1052.
KOOpJIMHATAaX, PeliaTh
3aJa4u 110 TEME.
37 Pemenue 3anau 1 | 3uarb u dopMHpOBaTh Beipaxkars ctpykTypy | BHOCHTB KOppekTHBBl | Mcmonb3yror . 93
(hopmynupoBaTh TI03HABATEIBHBIA 3aJa4n pa3HbIMA Y JIOTIOJTHEHHUS B MIpaBUIIbHBIE - 104,
OIIpe/ieIIeHNe HHTEpEC CpeIncTBaMHu croco0 cBoux S3BIKOBBIE CPE/ICTBA
CKaJISIPHOTO JIEWCTBHH B CiTyyae JUIsl OTOOpaKeHHs Bonp.
TIPOU3BEACHUS PacXoXIICHHS 3TAIOHA, | CBOMX MBICIEH 1-20,
BEKTOPOB. peanbHOTO JIeHCTBHS 3ana-
HUA no
KapTo
YkKe
38 KonTponsHas 1 | Hayuntscs mpumenste | @opmupoBars HaBbIKH | BeiOupars Hanbomee | [IpoexTupyror Perymupyrot IToBT.
pabota Ne3 o TEOPETUIECKHI CcaMOaHaJIu3a, s¢dekTHBHbIE MapIpyT IPEoI0oIeHUs] | COOCTBEHHYIO I1.93-
TeMe: Marepua, U3y4eHHBIH | CaMOKOHTPOJIS CIIOCOOBI peLIeHUS 3aTpyJHEHHH B JeSITeIILHOCTD 104
«CooTHOIIEHHUS Ha MPeAbIIYIINX 3a7a4u o0yueHHH uepes MOCPEICTBOM
MEX1y CTOPOHAMH ypOKax, Ha IPaKTHUKe BKJIFOYEHHUE B HOBBIC MHCbMEHHOH pedn
" yriiaMu BUBI ACATCIIBHOCTHU U
TPEyroJbHUKA. (hopmeI
CxansipHOE COTPYOHHYECTBA
MIPOMU3BEACHNE
BEKTOPOB.)»
JJIMHA OKPYKHOCTH M IJIOIIAAb Kpyra (124)
39 [IpaBubHBII 1 | Ilo3HakOMHTBCS C ®dopmupoBaTh Co3naBatb cTpykTypy | BHOCST KOppektuBbl 1 | Yuarcs paspewars | [1.
MHOTOYTOJIbHUK TIOHSATHEM NIPABWIIBHBIA | MTOJIOKUTEIBHOTO B3aUMOCBSI3eH JIOTIOJTHEHUS B KOH(IUKTHL, ucKatk | 105,
MHOT'OYTOJIbHHUK. OTHOILICHHMS K YUCHHIO, | CMBICIOBBIX €IMHHI] | COCTABICHHBIC IUIaHBI | M OLIEHWBAaTh
HayuuTtbcst BEIBOITUTE JKeJaHus mpuodperaTh | Tekcra aJIbTepPHaTUBHbIC Bonp.
(hopMyIbl i1t HOBBIE 3HAHUS, YMEHUS crocoGel pemenns, | 1— 2,
BBIYUCJICHUSA yIJId IIPpUHUMATh
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HPaBHIBHOTO N- OKOHYAaTEIbHOE No
YIOJIbHHUKA, PEIIATh pelieHue 1081
3aJ1a4M 110 TEME. (B, r),
1083
(6, 1).
40 OKpYKHOCTB, Hayuwntbest dopMHpOBaTH Beimensts Oco3HaBaTh caMoro Ymerot Oparb Ha . 106
OIIMCaHHAast OKOJIO (hopmynupoBaTh 1 TIOJIOKUTEIEHOTO KOJINIECTBEHHBIC ce0st KaK ABMKYIILYIO ceOst nannmaruBy B | — 107,
MPaBUIBHOTO JIOKa3bIBaTh TEOPEMBI OTHOIIEHHUS K YYEHUIO, | XapaKTEepUCTHKH CIITy CBOETO HayueHHs, | OpraHu3aluu
MHOTOYTOJIbHUKA U 00 OKpPYXHOCTIX, TI03HABATENILHON OOBEKTOB, 33/IaHHBIE | CBOIO CIIOCOOHOCTH K COBMECTHOT'O Bonp.
BIIMCAHHAs B OTIHMCaHHOM OKOJIO JeSTEeIbHOCTH, CJIOBaMHU MOOMIIN3ALUY CUJI U JeUCTBHS 3-4,
NPaBHJIbHBINA NIPABUIIBHOTO JKeJIaHUsl IpuoopeTaTh SHEPIUH, BOJIEBOMY Ne
MHOTOYTOJIBHHUK MHOTOYTOJIBHUKA U HOBBIE 3HAHUS, YCHITHIO — K BBIOOpY B -
BITMCAHHOM B YMEHHUH, CUTyaLluu 1084
TIPaBUIIBHBIA COBEPIIECHCTBOBATh MOTHBAIIMOHHOTO ®r,
MHOT'OYTOJIbHUK HMEIOLINECs KOH(IMKTA, K A, e),
MPEOJOIECHUIO 1085,
MPEnsITCTBUM 1086.
41 Dopmyibl A ITo3HakoMuThCS C DopmMHUpoBaTh IIpoBoauTh aHanu3 OnpenensTsb VYuarcs paspemars | [1.
BBIUUCIICHUS BBIBOJIOM (hOpMyII, OCO3HAaHHOCTb CBOMX CIIOCOOOB pelIeHUs MOCIIEI0BATEIEHOCTh KOH(MIUKTHL, uckatb | 108,
IUTOLIA U CBSI3BIBAOLINX TPYAHOCTEH U 3aJa4u C TOUKU MIPOMEKYTOUHBIX Y OLICHUBATb
MIPaBUIBHOTO panuychl BIUCAHHOM U | CTpeMJICHHS K UX 3peHHS UX JeWCTBHUN JUIs aNbTepPHATUBHbIC Bonp.
MHOTOYTOJIbHUKA, OITMCAHHOM TIPEOAOIICHHIO, panMoOHAIBHOCTH U MOy dEeHNs KOHEUHOTo | CrocoOsl pemrerns, | © — 7,
€ro CTOPOHBI U OKPY>KHOCTH CO CIIOCOOHOCTH K 9KOHOMHUYHOCTH pesynbrara MIPUHUMATh Ne
panuyca CTOPOHO IIPABHIIHOTO | CaMOOLIEHKE CBOHX OKOHUaTeIbHOE 1087
BITCAaHHOM MHOTOYTOJIbHHKA. JaercTBuil pelieHue
OKPY>KHOCTH HayuuTscs pemars (3, 5),
341849 110 TeMe. 1088
(2, 5),
1098.
42 Pemenne 3agau no ITo3HakoMuThCS €O ®dopMupoBarsb BoccranasnuBath IIpoextuposars IIposBaTe .
TEeMeE: criocobamu yCTOMUUBOMI MIPEIMETHYIO MapuipyT IpeOAOJIEHUs] | TOTOBHOCTb 109,
«TIpaBUJIBHBII MOCTPOEHUS MOTHBALIUHU K CHUTYaLHIO, 3aTpyaHEHUI! B aJIeKBaTHO
MHOTOYTOJIbHHUK MPaBUIIBHBIX H3y4YeHHIO U OITMCaHHYIO B 33jia4e, | 0Oy4eHUH dyepes pearupoBarh Ha Bonp.
MHOTOYTOJIbHUKOB. 3aKPEIIEHHIO HOBOTO BBIJICITUTH TOJIBKO BKJIFOUCHHUE B HOBBIC HYXIbI IPYTHX, 6-7,
Hay4uThcst BRIBOAUTH IIaBHOE JUIS BH/IbI ACATENLHOCTH M | OKAs3hIBATh OMOIb | 1o
(hopMyImBl i1t pelIeHns 3aJa4H. (hopMBI H SMOLMOHATLHYIO | 69 4
BBIYHCIICHUS TUTOIAIH COTPYIHHYECTBA TIOAJIEPIKKY
MIPaBUIIBHOTO napTHépam (a,r),
1095.

MHOT'OyTOJIbHUKA, €T0
CTOPOHBI K PAINYCOB
BIIMCAHHOH U
OIIMCAHHOM
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OKpY>XHOCTEH,
dopwmyay,
BBIPAYKAFOLIYIO
TUTOIIA b
TPEyroibHUKA Yepe3
TIEPUMETP U paguyc

BIIMCAHHOM
OKpY>KHOCTH, CTPOUTH
NpaBUIIbHBIC
MHOTOYTOJIbHUKH

43 Jn1Ha OKpy>XKHOCTH ITo3HakoMuThCH € ®dopmMupoBarsb Bri0Oupars, CraBuTh yIeOHYIO Hcnons3yror .
BBIBOZIOM (hOpMYJIBI, YCTOHYUBOH COMNOCTABIIATh U 3aJady Ha OCHOBE IIPaBUIIbHBIC 110,
BBIPAXKAIOLIEH JUIUHY MOTHUBAIUHU K 000CHOBBIBATh COOTHECEHUSI TOTO, YTO | SI3BIKOBBIE CPEJCTBA
OKPY>KHOCTH uepe3 eé poOJIEMHO-TIOMCKOBOH | CHOCOOBI peleHns YK€ U3BECTHO U JUIsl OTOOpaKEeHHS Bonp.
paauyc, 1 GOpMyIIbI JeSITeTbHOCTH 3a1a4 YCBOEHO, M TOTO, YTO CBOUX MBICTIEH 8-10,
J1JIS1 BBIUMCIIEHUS elé HEM3BECTHO. Ne
JUIMHBI TyTH
Opr)KHO};TI/I c 1104
3a/1aHHOM rpalyCHON (6, B),
mepoil. Hayuntbcs 1105
pelaTh 3a1auu 1o (a, B).
TeMe.

44 Pemenue 3anad no ITo3HakoMHUTBCS C dopmupoBarh HaBBIKOB | BeiOuparsb IIpoexTupoBars Ymetor nepesoauts | [1.
teme: «JlnuHa BBIBOJIOM (DOPMYJIBL, OpraHM3aly aHalu3a | CMBICJIOBBIC CMHUIIBI | MapUIpyT IPEOAOJICHNs] | KOH(IUKTHYIO 110,
OKPYKHOCTID» BBEIpaKaroOLIEH TIIHHY CBOEH IeATeTbHOCTH TEKCTa U 3aTpyIHEHUH B CHUTYaIHIO B

OKPY>KHOCTH 4epe3 e& yCTaHaBINBATh o0ydeHHn gepes normueckuii wias u | BOMp.
panuyc, u Gopmyast OTHOIIEHUS MEKAY BKJIIOUYEHHE B HOBBIC pasperars 3Ty 8-10,
JUISl BBIYUCIICHUS HUMHA BU/IBI ACATEIBHOCTH | 337ady 4epes Ne
JUTMHBI TyTH hopmbl aHaJIU3 YCIOBUM. p ,; 06
OKPY>KHOCTH C COTPYJHHUYECTBA ’
3aJlaHHOM TrpajyCHOM 1107,
Mepoii. Hayuutscs 1109.
pemarh 3a1a4u 1Mo

TEME.

45 IMnomans kpyra u ITo3HakoMuThCH € ®dopmupoBarh LENIEBBIX | YMETh BEIOMpATh OneHuBaTh Hocratouno M.

KpPYrOBOTO CEKTOpa MOHATUEM KPYTOBOH YCTAaHOBOK y4eOHOM 0000mEHHBIE JIOCTUTHYTHIN TOYHO U NOJHO 111,

CEKTOp U KPyroBOH JeSITeTbHOCTH. CTpaTerust peleHus pe3ynbTar MOKA3bIBAIOT CBOIO

CETMEHT, C BBIBOZIOM 3a/aun Touky 3penus ipn | BOMP.

IUIOLIa X KPYTOBOTO pelIeHny 3a1a4d 11,

CEKTOpa U KPyroBOTO Ne

cermeHTta. Hayuntbcs p ,; 14

peuars 3a1a44 110 ’
1116
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TeME. (a, 6),
1117
(6, B)
46 Pemenue 3anau no ITo3nakoMuThCS C ®opmupoBarh HaBblkM | BoccranaBnuBarh IIpoexTupoBarb Hocratouno .
teme: «Ilnomanp BBIBOZIOM (DOPMYJTBI aHaJM3a, TBOPYECKOU MIPEMETHYIO MapIpyT IPEOOIECHHsI | TOYHO U HOJHO 112,
Kpyra u KpyroBoro IIOIIAAU Kpyra. HMHUIMATUBHOCTH U CHUTYaLUIO, 3aTpyJHEHUi! B MOKAa3bIBAIOT CBOIO
CEKTOpa» HayuuTscs pemars AKTUBHOCTH OITMCaHHYIO B 3aja4e, | 0Oy4eHUH dyepes TOYKY 3pEHUS MU Bonp
3aJja4u 110 TEME. BBIJICJIUTH TOJIBKO BKJIIOUEHHE B HOBBIC peLIeHuH 3a1a4 12,
IIaBHOE JUIS BUJIBI ICATEIBHOCTH U Ne
pelIeHus 3a1a9u. thopmsI p ; 21
)
COTPYIHHYECTBA 1123,
1124.

47 Pemenue 3anau Hayuutscs pemars ®opMHUpOBaTh OcymectBiars ouck | IlpuHIMAaTH HuTepecyrorcs M.
3aJa4n Ha IPIMEHEHUE | TOJIOKUTEIbHBIE 1 BBIJICTICHHE MO3HABATENbHYIO LENb, | dyKUM MHeHHEM 1 | 110-
(hopMyIbl i1t OTHOILEHHUS K yuébe, HEeo0XoanMoi COXpaHATh €€ Mpu BBICKa3bIBAIOT CBOE. | 112,
BBIYHCIICHUS TUTOMIA M, | >KEJaHUs MpuodpeTaTs | mHpOpMannuu BBITIOJTHEHUHN YIEOHBIX
CTOPOHBI TIPABUIILHOTO | HOBBIC 3HAHHS H JICHCTBHH, Bonp.
MHOTOYTOJIbHUKA U YMEHHUS. peryiampoBaTh BeCh 8-12,
paauyca BOMCAaHHOU MPOILIECC UX ) Ne
OKPY>KHOCTH BBITTOJTHEHHS U YETKO

BBITIOJTHATD 1125,
TpeOoBaHUs 1127,
MO3HABATEIbHON 1128.
3aJa4H.

48 Pemrenue 3a1au Hayuuntbcst pemars DopMHpOBATH [Mpumenste Metonsl | [IpeaBocxumaT [TposiBrsttoT M. 105
3a/lauyl ¢ IPUMEHEHUEM | JKeJaHUS OCBaUBaTh UH(OPMAIIIOHHOTO BpPEMEHHBIE TOTOBHOCTh —-109,
¢dopmy, HOBBIE BHJIBI TIONCKa XapaKTEPUCTUKH a/IeKBaTHO
(hopmynupoBaThb JeATENbHOCTH, JOCTHKECHUS pearupoBarb Ha Bonp.
OIpeCIeHHS y4acTBOBAaTh B pe3ynbrara (OTBEYaroT | HYXKABI APYTHX, 1-7,
MIPaBUIIBHOTO TBOPYECKOM Ha BOIIPOC «KOTJa OKasbIBaTL MOMOIIL | \
MHOTOYTOJIbHHKA, CO3MJaTENbHOM OyzeT pe3yabTar?» H SMOILMOHANEHYIO | ,; 29
JIOKa3bIBaTh TEOPEMBI npolecce TIOJAEPIKKY
00 OKpPYXHOCTIX, napTHEpam (a, B),
OIHCAHHBIX OKOJIO 1130,
MIPaBUIIBHOTO 1131.
MHOTOYTOJIbHUKA U
BITMCAHHBIX B HUX.

49 Pemrenne 3agaq HayuwnTscs pemars ®opmupoBarh HaBblkH | CTpyKTypupoBarh Brocst koppextuBbl | IIposBisitor . 105
3aJ]a4yu Ha IIOCTpOeHHEe | paboTHI 10 ANTOPUTMY | 3HAHUS JIOTIOJTHEHHUS B YBaKUTEIBHOE -112,
NIPABUIIBHOTO COCTaBJICHHBIE TUIAHBI OTHOIIICHHE K
MHOT'OYTOJIbHHKA, napTHEpaMm, Bonp.

dbopMynupoBarh U

BHHMAHUEC K
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OOBSCHSITE ITOHATHS

JIMYHOCTH APYTOroO,

1-12,

JUTUHBI OKPY)KHOCTH, aJIeKBaTHOE
IUIOMIATN KpyTa, MEXIIMIHOCTHOE Neo
JUTHHBI AYTH, THIOIA I BOCHIPHUSTHE 1135,
KPYrOBOTO CEKTOPa U 1137,
KPYTOBOTO CETMEHTA. 1138.
50 KonTponpHas Hayuutscst mpumensite | @opmupoBars HaBbiku | BoiOupars Haubonee | [Ipoekrupyror Perynupyror Ne
pabota Ne4 mo TEOPETUYCCKHIA camoaHau3a u 3¢ G eKTHBHBIC MapUIPyT MPEOAOJICHUS | COOCTBEHHYIO 1139,
TeMe: «JlnHa Marepual, U3y4eHHbII CaMOKOHTPOJIS CTHOCOOBI penIeHNs 3aTpyAHEHUN B JEeSTENBHOCTD 1146,
OKPY>KHOCTH, HAa MPEIBIIYIIHX 3a1a4n o0y4eHnH depes MIOCPENICTBOM 1147.
IUTOIIAb KpyTa ’ YpOKax, Ha TPaKTHKE BKITIOUCHIE B HOBEIC MMMCHMEHHOW pedn
KpPYTOBOTO BUIBI ICATEITFHOCTH H
CEKTOpa.» (hopmBI
COTpPY/IHMYECTBA
51 OTtobpaxeHue IT03HAKOMHUTBCS C dopmupoBars HaBeIKM | BeiGuparts Hanbonee | Ciuuaror cBoit crioco6 | Ymeror ¢ momornsio | 1. 113
TUIOCKOCTH Ha ce0sl. MOHATHEM OCO3HAaHHOT'O BBIOOpA s¢dekTrBHbIC JIEHCTBUS C ITATIOHOM BOIIPOCOB - 114,
[onsarue 0TOOpaXeHUE Hambomee CTIIOCOOBI penIeHNUS TIOOBIBAThH
JIBIKEHMUS. IUIOCKOCTH Ha ceosl, 3¢ PEKTHBHOTO 3a1a4n HEIOCTAOIIYIO Bonp.
TIOHSITHE JIBVKCHUSI. croco6a pemeHus HH(POPMALIUIO 1-6,
Ne
1148
(a),
114
(6).
52 CpoiicTBa ITo3HakoMuThCS CO ®opMHUpOBaTh Oco3HaHHO U Cimuarot cBoit cioco6® | I[Imanupyror odmme | 1. 114
JIBIKEHHUS. CBOMCTBAMH YCTOWIMBOH TIPOU3BOIHEHO JIEHCTBHS C DTAJTOHOM CHOCOOBI PeIICHAS - 115,
JIBIDKCHUS, OCEBOU U MOTHBAIIMHY K aHAJIU3Y, | CTPOWUTH PEUEBbIC
[EHTPATBHON HCCIIEIOBAHHUIO BBICKa3hIBAHHS B Bornp.
CUMMETPHUEH. YCTHOU U 7-13,
MMUCHMEHHOU (hopme Ne
1153
(6),
115
(a),
115
53 Pemrenue 3amaq no Hayuutscs dopmupoBarh Boccranaenuarh IIpoexTupyror ‘YMmeroT OpaTh Ha Ne
teme: «IlonsaTue (dbopMynupoBaTh JKeJIaHUs 0CO3HABATh MIPEIMETHYIO MapIIpyT IpeooieHust | ceds uHunuartuBy B | 1154
nBikeHus. OceBast OTIpe/IeIICHIE CBOU TPYIHOCTH 1 CHUTYyaIHIo, 3aTpyJHEHUI B OpraHU3aINH 1160
U IICHTpaJIbHAas TapajuIeTbHOTO CTPEMHUTHCS K UX OIMCAHHYIO B 33/1a4e, | OOy4eHUH depes COBMECTHOTO
CUMMETPHSD» NepeHoca 1 MoBopoTa, | MPEOAOJICHHUIO, BBIJICITUTH TOJIBKO BKJIFOUECHHUE B HOBBIC JeUCTBHS
OCYIIECTBIISTh TIPOSIBIIATH IJIaBHOE JUIS BUJIBI [ICATEIILHOCTU U
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napaieaTbHbIA CIOCOOHOCTD K pEIICHUs 3a1a4u. hopMbl
MIEPEeHOC U IOBOPOT CaMOOIIEHKE CBOMX COTPYIHHUYECTBA
duryp JIEWCTBH, MIOCTYTKOB
54 [TapasnenbHblit ITo3HakoMuUThCS C ®opMHUpOBaTh Ilonumare u Cimuarot cBo# crioco® | Ymerot ¢ momosio | 1.
MIEPEHOC TIOHSTUEM JKeJIaHUs OCBAaUBaTh aJIEKBAaTHO OLICHUBATH | JIEHCTBHS C 9TAJIOHOM, | BOIPOCOB 116,
napajuleNbHbIA HOBBIE BHJIBI SI3BIK CPEJCTB 00OHapy>KUBAIOT J0OBIBATH
HIEPEHOC. NIeATeNbHOCTH, MacCcoBOIH OTKJIOHEHUS M OTIIMYMS | HEJOCTAFOLIYIO Bonp.
ITo3HakoMHUTECH € y4acTBOBaTh B uHpopmanuu 0T 3TaJOHa. uHpopmaruo 14 —
YTBEPXKICHHUEM, YTO TBOPYECKOM 15,
napasuIenbHbII CO3UAATETBHOM No
MIEPEeHOC — €CTh npouecce
nBrkenue. Hayuntoes 1162,
pelaTh 3aJa4u Mo 1163,
TeMe. 1165.
55 IToBopot ITo3HakoMHuTBCS C dopmupoBars yMeHHs | YMeTb BHIOHpATh CraBuTh y4eOHYIO Ymetor nepesoauth | [1.
MOHATHEM MTOBOPOT. HpPaBCTBEHHO- Haubouee 3a/1a4y Ha OCHOBE KOH(JIMKTHYIO 117,
OcBouTh mpaBuia STHYECKOTO 3¢ PeKTHBHEIC COOTHECEHHS TOTO, YTO | CHUTYAIIHIO B
MTOCTPOEHUS OLICHUBAHUS CIIOCOOBI PELICHUS YK€ U3BECTHO U normueckuii wias u | BONP.
TEOMETPHUECKUX yCBaMBaeMOro 3a1a4u YCBOEHO, 1 TOTO, YTO paspemars 3Ty 16 —
¢uryp c cozlepKaHus eI HeM3BECTHO. 3ajaqy yepes 17,
UCIIOJIb30BaHUEM aHaJIu3 yCIOBUIl. No
MOBOPOTA.
HOBHI;.KOMI/ITLCSI c 1166
YTBEP)KICHUEM, UTO (6),
TIOBOPOT — €CTh 1167,1
JBIDKCHHE. 170.
56 Pemenne 3anau: Hayuutscs ®opmupoBars ymMeHusd | BoccranaBnuBath IIpoextupyror AJeKBaTHO .
«[TapannensbHbIi (dhopmynupoBaTh KOHTPOJINPOBATh MIPEIMETHYIO MapuipyT OPEOAOJIEHUS | HCIOIb3YIOT 116,
nepeHoc. IToBopor» MOHATHUS IpOIIeCC U pe3ynbTar CHUTYaLHIO, 3aTpyaHEHUI! B peueBble CpecTBa
napaienbHOro JeSITeIbHOCTH OITMCaHHYIO B 33ja4e, | 0Oy4eHUH dyepes JUIS TUCKYCCUU 1 Bonp.
MEpEHOCa U ITOBOPOTA. BBIJICITUTH TOJIBKO BKJIFOUCHHUE B HOBBIC apryMEHTalUH 14 —
IIaBHOE JUIS BUIBI IESTETFHOCTH U | CBOEH MO3UIIMN. 15,
pelIeHns 3aJa4H. (hopMBI
COTPYIHHYECTBA sana-
nno
KapTo
YKe.
57 Pemenue 3anau Hayuutbcst 00bsicHsiTe | dopMupoBarb HaBbiku | BriOupars IIpunumars WNuTepecoBarbest M.
TIOHATHS IBYDKEHHUS, camMoaHanu3a u OCHOBaHUA U MO3HABATEIbHYIO LENb, | 4yKUM MHeHHeM 1 | 117,
OCEBOM U LEHTPAJIBLHOU | CaMOKOHTPOJIS KpUTEPUHU IS COXPAHATH €€ IpU BBICKAa3bIBaTh CBOE.
CHMMETPHHU CpaBHEHUS, BBITIOJTHEHUHU Y9EOHBIX Bonp.
MapaIeIbHOTO CepHaluH, JIeWCTBHH, 16 —
TIepeHoca 1 IIoBOpoTa, KIIacCHU(PUKAIAN PEryIHpoBaTh BeCh
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WILTIOCTPUPOBATD OOBEKTOB. MPOLIECC UX 17,
npaBHiIa MOCTPOCHUS BBITIOJIHEHHS ¥ YETKO
TEOMETPHUECKIX BBITIOJTHATD Ne
¢uryp c TpeOoBaHUs 1166
HCIIONIb30BaHUEM MIO3HABATEILHOM (6),
0CEBOM U LEHTPATBLHOM 3a/1a4u. 11671
CHUMMETPUH 170.
napaienbHOro
HEpPEeHOCa U IIOBOPOTA.
58 Pewrenue 3anay Hayuntbest 00bsicHSITE, | POPMUPOBATH HABBIKA | YCTAaHABIUBATH IpeaBocxumaT Berynars B guanor, | 1. 113
KaKOBa CBSI3b MEXIY aHaJM3a, TBOPYECKOU TIPUYNHHO- BpPEMEHHBIE y4acTBOBAaThb B -117,
JBIDKCHUSIMU | MHHULUATHBHOCTHU H CIIC/ICTBEHHBIC CBSI3H | XapaKTEPUCTUKU KOJIJIEKTUBHOM
HAJIOXKEHUSMH, AKTHBHOCTH JIOCTHIKESHUS o0cyxneHnn Bonp.
WITIOCTPUPOBATH pesynbrara (oTBEYaroT | mpobieM 1-17,
OCHOBHBIE BH/IbI Ha BOIIPOC «KOTAa Ne
JBIDKCHUH Oyzner pe3yabTar?» p ,; 83
,
1175,
1176.
59 Pemenwne 3amau Hayuutscst 00bsicHTh, | POpMUpPOBATH CocraBnats nenoe u3 | [IpenBocxuimaror IIpossistor n 113
YTO TaKoe YCTOMYUBOM YyacTew, BpEMEHHbBIE TOTOBHOCTb - 117,
oToOpakeHue MOTHBAINHY K aHAJIN3Y, | CAMOCTOATEIBHO XapaKTEPUCTUKH a/IeKBaTHO
TUIOCKOCTH Ha ce0s M B | MCCIICIOBAHHIO JOCTpauBasi, JIOCTHIKEHUS pearupoBarh Ha Bonp.
KaKOM CJTyJae OHO BOCTIOJHSIS pe3ynbrara (OTBEYaroT | HYXKABI APYTHX, 1-17,
Ha3bIBaeTCA HEJI0CTaoLHe Ha BOIIPOC «KOTIa OKa3bIBaTL MOMOMIL | o
JIBIDKCHUEM KOMITOHEHTBI OyzeT pe3yabTar?» 1 SMOLMOHAMBHYIO | ;7 8
IUIOCKOCTH, PEeIlaTh HOAZCPIKKY ’
3a/1a44 110 U3yYEHHOU napTaépam no
TeMe KapTo
4Ke
60 KonrtponpHas Hayuwnthcst mpumensats | @opMupoBars HaBEIKH | Brioupars Hanbonee | [Ipoektupyror Perymupyror rn. 113
pabota Ne5 mo TEOPEeTUYECKUI caMoaHalu3a u 3¢ eKTHBHEIC MapUIPYyT IPEOAOJICHUS | COOCTBEHHYIO - 117,
Teme: «JBrxeHue.» Marepual, U3y4eHHBIH | CaMOKOHTPOJIS CIIOCOOBI pelIeHHs 3aTpyIHEHUH B JeSITEIILHOCTD
Ha MpeIbIIyIINX 3aj1a4uu o0yueHHH uepes MIOCPENICTBOM
ypOKax, Ha MPaKTHUKe BKJIFOYEHUE B HOBBIC MHCbMEHHOM pedn
BU/IBI ICATEILHOCTU U
hopMbl
COTpPY/IHHUYECTBA
61 006 akcnomax ITo3HakoMuThCH € ®opmupoBarhk HaBblkH | CaMOCTOSATETBHO Boiaenars n JeMoHCcTpupoBars rn. 118
TUTAHUMETPUH AKCHOMaMH, paboTEHI 1O aNTOPUTMY | CO3/ABaTh 0CO3HABaThb TO, YTO CIOCOOHOCTB K - 119,
TIOJIOKEHHBIMH B QJITOPUTMBI YK€ YCBOEHO M 4TO 9MIIaTHH,
OCHOBY M3yYEHHS JEATENLHOCTH TIPH €mIé MOJIECHKHT CTpEMIICHHE Bonp.
Kypca reOMeTpHH. pereHun mpobiaem YCBOEHHIO, OCO3HABaTh | yCTaHABIMBATh 1-2,
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ITo3nakomMuTHCS C TBOPYECKOTO U KaueCTBO U yPOBEHb JIOBEPHUTENBHBIE 3agaH
OCHOBHBIMH 3TallaMu ITOMCKOBOTO YCBOCHHUSI. OTHOIICHHUS 14 no
pa3BUTHUS TCOMETPHH. Xapakrepa B3aUMOIIOHUMAHUS. | KapTo
Pemars 3anaun. yke.
62 IloBTOpEHUE. ITo3HakoMuThCS C DopmMHUpoBaTh Boiaenars u OnpenensTsb OnuceIBaTh .
Havanbnsie OCHOBHBIMU dTaniaMu YCTOWYIUBOM (hopmymTupoBaTh MOCJIE0BATEIBbHOCTh coliepxKaHue 120,
TEOMETPHUECKHE Pa3BUTHSI TEOMETPHHU. MOTHBAIIMHY K aHAJIU3y, | mpobiemy MIPOMEKYTOUHBIX COBEPIIIaeMbIX
CBEJICHUS. Pematp 3amaun. HCCJICTOBAHMIO NEUCTBUH JUIS JNIEUCTBHH C IIENBIO Bonp.
[MapannensHbie MOJTyYCHNS] KOHEYHOTO | OpHEHTALUH 3
TpsIMBIE. e3yJIpTaTa MIPEAMETHO-
’ P HgaKTI/I‘{eCKOﬁ 30 3anax
WHOMW AEATeNbHOCTU WA no
KapTo
YKe.
63 IToBTOpEHUE. Hayuutscs npumensats | @opmuposars Omnpenensats CraBuTh yueOHYIO Hcnone3yror 3agaH
TpeyronbHUKH. TEOpPETUYECKHH MI03HABATENIbHBIN OCHOBHYIO U 3a/lauyy Ha OCHOBE MpaBUJIbHbIE ud no
Pemrenne MaTepuai, U3y4eHHbIH | MHTepec. BTOPOCTETIEHHYIO COOTHECEHHsI TOTO, YTO | S3BIKOBBIC CPE/CTBA | KAPTO
TPEYTOJIBHUKOB. paHee. uHpopmauo y’K€ U3BECTHO U JUIsl OTOOpaKEeHHs yke.
YCBOEHO, ¥ TOTO, YTO CBOMX MBICIECH
eI1é HEU3BECTHO.
64 IToBTopenue. Hayuurscst mpumensats | @opmupoBars HaBbIKH | Buliensarts oOmiee n Cangatot cBoii criocod | OOMeHHBaroTCs 3apaH
TpeyroabHUKH. TEOPETUIECKHI aHamm3a, 4acTHOE, 1IeJI0€ U JICHCTBUSA C STAJIOHOM, | 3HAHHSMU MEXIY 14 no
Pemienne MaTepuai, U3y4yeHHbIH | COIOCTaBJICHUS, 4acTb, o0IIee U 00OHapyKUBAIOT YJICHAMHU TPYIIIBI KapTo
TPEYTOJIbHUKOB. paHee. CpaBHEHHUS pa3iIu4yHOE B OTKJIOHEHMS U OTJIMYUS | 7Sl IPUHATHUS yke.
H3y4aeMbIX OT dTaJIOHA. 3 hexTHBHBIX
00BEKTAX; COBMECTHBIX
KIIaCCHU(UIIPOBATH pELICHUSX.
OOBEKTEHI
65 IToBTopenue. Hayuuthcst npuMensats | ©opMupoBarh LieJeBble | YCTaHABIUBATh Oco3HaBaTb caMOro VYmeror ¢ nomomso | 3agaH
OKpY>KHOCTb. TEOPETUYECKHH YCTAHOBKH yueOHOM aHaJIOTHH ceOst KaK ABHKYIIYIO BOIIPOCOB 14 no
Marepuai 1o Teme: JeSITeIbHOCTH CHITy CBOETO HayueHHs, | TOOBIBATh KapTo
«OKpYyXHOCTB» CBOIO CITIOCOOHOCTB K HEJOCTAOLIYI0 uke.
MIPEOIOICHUIO HH(POPMALIUIO
MPEenATCTBUHN U
CaMOKOPPPEKLIUH
66 [ToBTOpEHue. Hayuurscst mpumensite | @opmupoBars HaBbIKH | Beimonuste yueObnsle | Onpenensts Omnpenenats uenmu u | 3agaH
YeThIpEXyTOIbHUKU TEOpEeTUYECKHH paboTHI 10 aNTOPUTMY | 3a/a4d, HE UMEIOINE | MOCIEA0BATEILHOCTD (byHKIMN 1a no
, MHOTOYTOJIbHHUKH. MaTepHal 1o TeMe: OJTHO3HAYHOT0 MIPOMEXKYTOUHBIX Y4aCTHHKOB, KapTo
«HeTbIpEXYTONbHUKH, peleHus Leneu ¢ yuétom CHI0COOBI yke
MHOTOYTOJIbHUKH. » KOHEUHOTO pe3ysibTara | B3aMMOJAEHCTBHS
67 [ToBTOpEHuUE. Hayunthcst mpumensaTs | @OpMUpPOBATh HABBIKK | YMETh OCYMIECTBIATE | CaMOCTOSTENBHO C nocraroyHoi 3agaH
Bexropsl. Metog TEOPETUYECKUI COCTaBJICHUS CUHTE3 KaK (hopmymupoBars TIOJIHOTON 1 ue no
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KOOpZMHAT. Marepuan 1o TeMe: aIropuTMa COCTaBJICHHUE LIEJOT0 | TIO3HABATEIbHYIO IIETb | TOYHOCTHIO KapToud
JIBHOKEHUS. «BexTopsl. Meton BBINIOJIHCHHUS 3aJaHUs, | U3 YacTei U CTPOUTH IEUCTBUS B BBIPAXKATh CBOU Ke.
KOOpJMHAT. HaBBIKOB BBIIIOJTHEHUS COOTBETCTBUM C HEU MBICJIH B
JBrxeHus.» TBOPYECKOTO 3aJJaHHsI COOTBETCTBUH C
3a/1a4aMy U
YCIOBUSAMHU
KOMMYHUKAIIUU
68 Urorosas Hayuuthcst npumensats | DopmupoBars HaBbIKM | Brioupars Haubonee | [Ipoexktupyror Perynupyror 3apgaH
KOHTPOJIbHAS TEOPETUYECKUI caMOaHalu3a u 3¢ deKTHBHEIE MapIIpyT IPEOAOJIEHUS | COOCTBEHHYIO ue no
pabora MaTepual, U3y4eHHbIH | CaMOKOHTPOJIS CTHOCOOBI penIeHus 3aTpyAHEHUN B JIeSTENBHOCTD KapTo4
Ha IpeplIyInuX 3a/1a4u o0y4eHnH gepes MOCPENICTBOM Ke.
YpOKax, Ha IPAKTHUKE BKJIFOYEHHE B HOBBIE MHUCBMEHHOW peun
BU/JIBI IESITENILHOCTH U
¢hopMBI
COTPY/JIHUYECTBA
COI'ZTACOBAHO COI'ZTACOBAHO
VyebHo- [IpoTokon 3acenanus 3amecTtuTenpb nupekropa no YBP METOIHYECKOe H
METOJIUYECKOT0 00bEIMHEHUS C.A.Tepemienko.
MaTrepuajJabHO- . TEXHHUYECKOE
yuurenei mareMaTtuku U uHQopmaTtuku 1 UKT
obecrneuenue oT Ne , /HHN.®EnopoBa/ | «__ » I. yuebHoro
nmpouecca

HOpMaTI/IBHBIe JOKYMCHTbBI
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®denepanbHbIi roCy1apCTBEHHBIN cTaHAapT O0IIEro cpeiHero 00pa3oBaHUsl.

dyHIaMEeHTAIBHOE SIIPO cofieprKaHus oo1iero oopasosanus / Poc. akaa. Hayk, Poc. akan. ob6paszoBanusi; oz pen. B. B. Koznosa, A. M.
KonmakoBa. — 4-¢ u3n., nopad. — M. : [IpocBemenue, 2011.

[TpumepHBIe TpOrpaMMBI 110 y4eOHBIM NpeaMmeTaM. Marematnka. 5—9  Kiacchl: MPOeKT. — 3-€ u3f., nepepad. — M. : [Ipocsenienue,
2011.

['eometpusa. COopHuk pabounx nmporpamm. 7—9 Kiaccel : mocobue I yuutesnei o01eodpaszoB. yupexaenuii / coctaButens T. A.
Bypmucrposa. — M. : IIpocsemenue, 2011.

Y4eOHO-MeTOqUYECKAS JINTEPATYypa

6.
7.

10.

I'eomerpust: 7—9 k. / JI. C. AranacsiH, B. @. byty3os, C. b. Kagomiies u np. — M.: [Ipocsemenune, 2004—2011.

I'eomerpus: pabouast Tetpaab: 9 ki. / JI. C. Aranacss, B. @. byty30B, 1O. A. T'mazkos, U. 1. FOnuna. — M.: IIpocsemenue, 2004-
2011.

3ue b. I Teometpus: nuaakt. Matepuansl: 9 ki. / b. I. 3uB. — M.: [Ipocsemenue, 2004—2011.

Nzyuenue reomerpun B 7, 8, 9 kmaccax: MeToJ, pekomeHaanuu: kH. st yautens /JI. C. AtanacsiH, B. @. byty3os, 0. A. ['ma3koB u ap. —
M.: [Ipocsemenue, 2003—2011.

Muwenko T. M. TeomeTrpusi: Tematuaeckue tectol: 9xi. /T. M. Mumenko, A. JI. biuakoB. — M.: IIpocsemenue, 2014.

MarepuaJjibHO-TEXHUYECKOEe U MH(OPMALIMOHHOE 00ecreYeHue

4.

VYyacTHUKHM 00pa30BaTeNBHOIO Mpolecca 00ecrnedeHbl padouMMU MECTaMHU, BKITFOYAIOIIUMU B ¢€0s1 KOMIIBIOTEP, MOJKITFOYSHHBIH K
UHTEPHETY, IPUHTEP, CKaHEP, KOJIOHKH, HAYITHUKHU, BeO-KaMepBhl.

[TporpamMHOe obecrieueHre BKIIOUAET B ce0sl BUPTyalbHbIEe MaTEMAaTHYECKUE KOHCTPYKTOPBI JIJIsl TOCTPOESHUS ITpauKOB (QyHKIHUH,
BBITNIOJIHEHUS YepTEeXKeH, IPOBEACHUS UCCIIeIoOBaHUN 1 dKkcniepuMeHToB: “KuBas Maremaruka”, “Grapher”. JIononHUTENBHO MOTYT OBITh
YCTaHOBJICHBI CBOOOIHO pacrpocTpaHseMble IporpaMmMsal “Maremarndeckuii KoHCTpYKTOp 5.0” n “GeoGebra”.

B coorBerctBum ¢ TpedoBanusimMu OI'OC co3nana nHbopMaMoHHas cpea A MOAAEPKKH 00pa30BaTeNIbHOM 1eATENbHOCTH YUaIIUXCs U
nenaroros: http://iclass.home-edu.ru/course/view.php?id=71
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