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IHosscHuTeIbHAA 3alIUCKA

PaGouast mporpamMma 1o MateMartuke s 7- 9 KJ1acCoB COCTaBjIeHa Ha OCHOBE DeiepaibHOTO
rocyaapcTBeHHOro oopazoBarenbpHoro cranaapta (PI'OC) u TpeboBanuii k pe3ynbraTaM OCHOBHOTO
obmero oopazosanwusi, mpencrabieHHbIX B @I'OC. B [Iporpamme npenycMOTpEHBI Pa3BUTHE BCEX
o603HaueHHbIX B @I'OC OCHOBHBIX BHJIOB JIEATEILHOCTH YYEHUKOB U BHIMIOJIHEHUE LIEJIeH U 3a/1a4,
noctaBieHHBIX PI'OC. [Iporpamma pa3paboTaHa Ha OCHOBE CICIYIONTUX HOPMATUBHBIX JIOKYMEHTOB U
METOAMYECKHX MaTepuaioB: denepaiabHbIN TOCYAapCTBEHHBIA 00pa30BaTENbHBINA CTAHIAPT
OCHOBHOTO 00I11eT0 00pa30BaHMsl, YTBEPKACHHBIN MprUKa3zoM MuHUCTEpCTBA 00pa30BaHMs M HAYKH
Poccuiickoit @enepanun ot «17» nexadpst 2010 r. Ne 1897; denepanbHblii 3akoH 00 00pa3oBaHUU B
Poccutickoit ®eneparuu Ne 273-D3 ot 29.12.2012; denepayibHbIN NepeYeHb YUCOHUKOB, YTBEPKIEH
npuka3oM MuHuctepcTBa oOpasoBanus 1 Hayku Poccuiickoit @enepannu ot 31 mapra 2014 r. Ne 253
«O0 yTBepxkaeHuu (eaepaibHOro nepeuHs yueOHUKOB, pEKOMEHI0BAHHBIX K UCIOIB30BAHUIO MTPH
peanu3alii UMEIOIINX aKKPEAUTAINI0 00pa30BaTeIbHBIX IPOrpaMM HauyaIbHOTO 00IIEro, OCHOBHOTO
oOmero, cpemnero odmiero oopazoanus» ¢ nsmeneHussMu ot 08.06.2015 r.; TIporpammsl
o01meo0pa3oBaTeNbHBIX yupexaeHuid. I'eomerpus 7-9 knaccsl. CocraBurens: bypmuctposa T.A., M.:
[Ipoceemenue, 2014 1.

[TporpamMma cooTBeTcTBYeT yueOHUKY ['eomerpust 7 — 9. YueOHuUK 1715 00111€00pa30BaTEIbHBIX
yupexnenuid. / JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues, 2.1 .ITo3nsik, N.W. FOnuna. / M.:
[Ipoceemenue, 2014.

JlanHas paboyasi mporpamMMa MOJHOCTBIO OTpaxaeT 0a30BbId yPOBEHB MOATOTOBKHU MIKOJIBHUKOB IO
pazzaenam nmporpamMMbl. OHa KOHKPETH3UPYET COAepKaHue TeM 00pa3oBaTeIbHOIO CTaHJapTa U JaeT
IpUMepHOE pacipeaereHre yaeOHbIX 9acoB MO pasjenaM Kypca. B xone nmpenogaBaHust MaTeMaTHKA B
7- 9 xnaccax, paboThl HaJl GOPMUPOBAHUEM Y yUAIIUXCS YHUBEPCATbHBIX YUEOHBIX AEHCTBHUM ciieayeT
oOparmiaTh BHUMaHHE Ha TO, YTOOBI OHU OBJIAJIEBAJIM YMEHHUSMHU 001Iey4eOHOT0 XapaKkTepa,
pa3HO0Opa3HBIMU CIIOCOOAMU IEATEIIBHOCTH, IPHOOPETAIN ONBIT: TNIAHUPOBAHUS M OCYIIECTBICHUS
ANTOPUTMUYECKON AEATETLHOCTH, BBITOJIHEHNS 3alaHHBIXH KOHCTPYHPOBAHHSI HOBBIX
aJITOPUTMOB;PEIICHHUS Pa3HOOOPA3HBIX KJIACCOB 33]a4 U3 PAa3IUYHBIX pa3JesioB Kypca, B TOM YHCIIe
3a7a4, TpeOYIONIHMX IMOMCKA IIYTH U CIIOCOOO0B PEIICHUS;HCCIIC0BATEIBCKON A TEILHOCTH, Pa3BUTHUS
U7eH, TPOBEICHHS SKCIIEPUMEHTOB, 0000IIECHHS,TOCTAHOBKH U ()OPMYITMPOBAHUS HOBBIX
3a7a4;5ICHOTO, TOYHOTO, TPAaMOTHOT'O M3JI0)KEHHSI CBOMX MBICIICH B yCTHOH 1 MMCBMEHHOH peuH,
MCTIOJIb30BAHUS PA3IMUHBIX SI3BIKOB MATEMAaTHKH (CIIOBECHOT0, CUMBOJIMYECKOTO,
rpadguyeckoro),cB000IHOTO MEPEXO0a C OJHOTO SI3bIKA HA APYTOH IS MIUTIOCTPALINH, MHTEPIIPETAnN
apryMEHTallMUH J10Ka3aTeIbCTBA;IPOBEACHHUS JOKA3aTEIbHBIX PAaCcCyKICHHUH, apryMeHTalluH,
BBIJIBIDKCHHS TUIIOTE3 U X 0OOCHOBAHUS; TOMCKA,CHCTEMAaTH3AINH, aHAIN3a U KIIACCU(PHUKALIUH
nH(OpMaIINH, UCIIONB30BaHUS Pa3HOOOPa3HbIX HH(POPMALIMOHHBIX HICTOYHUKOB, BKIIIOYAs YUeOHYIO U
CIIPaBOYHYIO JINTEPATYPy, COBPEMEHHBIE HH()OPMALMOHHBIE TEXHOIOTHH.



Maremarndeckoe 00pa3oBaHUE ABISETCS 003aTEIIBHON U HEOTHEMIIEMON YacThIO 00IIIero
06pa30BaHI/I5I Ha BCCX CTYINCHIAX IIKOJIBI. O6y‘I€HI/I€ MaTeMaTHUKe B OCHOBHOH IIIKOJIE HampaBJICHO Ha
JOCTHXKEHUE CIIEAYIOIMX yernel.

1) 6 Hanpasnenuy IUIHOCMHO2O PA3BUMUSL:

1. dopmupoBaHHE TPEACTABICHUA O MaTeMaTHKe KaK dYacTH OOIIeYeI0OBEeYeCKOM
KYJABTYpbl, O 3HAUMMOCTH MaTE€MaTHMKW B PA3BUTUM LUBWIA3AIUU U COBPEMEHHOTO
00111eCTBA;

2. Pa3BuTHE JIOTMYECKOTO W KPUTHUECKOTO MBIIIICHUS, KYIBTYpPhl PEUYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

3. HHrennexkTyalbHOE pPa3BUTHE ydalluxcs, (opMHUpOBaHHME Ka4eCTB MBILIUICHHUS,
XapaKTEePHBIX JIJISI MAaTEMaTHYECKOW MESTEIIbHOCTH M HEOOXOMUMBIX IS MIPOAYKTUBHOMN
JKU3HU B OOIIECTBE;

4. BocrnuTaHue KavyecTB JIMYHOCTH, OOECMEYMBAIONINX COIHAIBHYI0 MOOHIBLHOCTD,
CIIOCOOHOCTH MPUHUMATH CAMOCTOSITENIbHBIE PEIICHNUS;

5. ®opMupoBaHHE KaueCTB MBIIUICHHUS, HEOOXOAMMBIX JUIS aJaNnTallid B COBPEMEHHOM
nH(}pOpPMAITMOHHOM OOIIIECTRBE;

6. Pa3BuTuHe MHTEpeca K MaTeMaTHYE€CKOMY TBOPYECTBY M MaTEMAaTUYECKUX CIIOCOOHOCTEN;

2) 6 MemanpeoMemHOM HANPABLEeHUU!

1. Pa3BuTHEe mpeAcTaBIeHU O MaTeMaThke Kak (opMe ONMHUCaHWs U METONE TO3HAHUS
NEHCTBUTENBHOCTH, CO3/aHUE YCIOBHM ISl MPUOOpETeHHs MEPBOHAYAIBLHOTO OIBITA
MaTeMaTH4e€CKOro MOJIETMPOBAHUS;

2. ®opmMupoBaHHe OOIIKUX CIIOCOOOB MHTEIUIEKTYaJIbHOU AESITEIbHOCTH, XapaKTEPHBIX IS
MaT€MaTUKA M SBISIOLIMXCS OCHOBOM II03HABATEIbHOW KYIbTYpbI, 3HAYUMOW A
pa3IMyYHbIX cep YyeIoBEeUeCKON AESITETbHOCTH;

3. ®opMupoBaHHE MPEACTABICHUN 00 MAEIX U METOJaX MATEMaTHKH, O MaTeMaTHKe Kak

(dbopme onrcaHus U METOJIE TIO3HAHUS IEHCTBUTEIBHOCTH.
3) 6 npeomemnom HanpasieHuu:

1. OBnaseHWe KOHKPETHHIMH MAaTEeMATUYCCKUMHU 3HAHUSMH, HEOOXOAMMBIMHU  JUIS
MPUMEHEHHSI B MPAKTHYCCKOHN JESITETbHOCTH, ISl U3YYSHHsI CMEKHBIX JUCIUTUIAH, IS
MPOAOJKEHUST 00pa30BaHUS;

2. Cosznanue QyHIAMEHTa JJIs MAaTEMaTHYeCKOTO Pa3BUTHS, (OPMUPOBAHHS MEXaHH3MOB
MBINUICHHS], XapaKTePHBIX JIJISI MATEMATUYECKON AESITETbHOCTH.

3. @dopmMupoBaHHE TIPEICTABICHUA O MaTeMaTHMKe KaK YacTH OOIIeUeI0BEUECKON
KYJIBTYpbI, IOHUMaHUS 3HAYUMOCTH MaTeMaTUKH I OOIECTBEHHOTO MIporpecca.



O01mas xapakTepucTuka Kypca

B ocHoBe conmepkaHus OOy4eHHs] MaTeMaTHKE JIGKUT OBJIAJCHUE YUYAIIMMUCS CICTYIOIIUMHU
BUJaMU KOMIIETCHIIMI: MPeIMeTHONH, KOMMYHUKATUBHOMH, OPraHM3allMOHHON 1 00IIeKYJIbTYPHOM.
B coorBercTBMM € 3TMMU BHUJaMHU KOMIIETEHLUW BBIJICJICHBl TJIAaBHBIE COJIEPKATEIbHO-1IEIEBbIC
HaIpaBJIEHUS! Pa3BUTHSI yUalIUXCs CpeacTBaMU Kypca «l eomeTpus/-9».

IIpeamerHass komnereHuus. [loxg nmpeaMeTHON KOMIIETEHIIMEW TIOHUMAETCS OCBEIOMIIEHHOCTh
IIKOJBHUKOB O CHCTEME OCHOBHBIX MAaTEMaTMYeCKHUX MPEACTABICHUM M  OBIAJECHHUE HMH
HEOOXOMUMBIMU ~ TPEAMETHBIMH ~ yMeHuUsAMH. DopMuUpYIOTCS — CcleAyomue o0pasyriomme 3Ty
KOMIIETEHIIMIO MPEACTABICHUSA: O MATEMAaTUYECKOM SI3bIKE KaK CPEJCTBE BBIPAXKCHHSI MaTeMaTUYECKUX
3aKOHOB, 3aKOHOMEPHOCTEH U T.1I.; 0 MAaTEMAaTUYECKOM MOJEIMPOBAHUM KaK OJTHOM U3 BaKHBIX METO/IOB
no3HaHus Mupa. dopmupyrorcs criegyromme o0pa3yrolue 3Ty KOMIETEHIMI0 YMEHHMs: CO3/1aBaTh
MPOCTEHIIe MaTeMaTHYeCcKnue MOJEIH, paboTarh ¢ HUMH W HMHTEPIPETUPOBATh TOTYYCHHBIS
pe3yibTaThl; IPUOOPETATh U CUCTEMATU3UPOBATh 3HAHUS O CIIOCO0AX PElIeHUs] MaTeMaTHYeCKUX 3a/1a4,
a TaK>Ke MPUMEHSTh 3TU 3HAHUSI U YMEHUS JUIsl pELICHUs MHOTUX JKU3HEHHBIX 3a/1a4.

KommyHukaruBHasi kommnereHuMs. [lon KOMMYyHUKAaTMBHONW KOMIIETEHUHEW IOHUMAETCS
YMEHHUE SICHO M 4YETKO M3JlaraTb CBOM MBICIH, CTPOUTh APTyMEHTHPOBAHHBIE PACCYKIEHUS, BECTH
JIMAJIOT, BOCIIPUHHMMAsI TOUKY 3pEHUs cOOeceHHKAa M B TO e Bpems MmoaBepras €€ KpUTHUECKOMY
aHaJM3y, OTCTauBaTh (P HEOOXOMUMOCTH) CBOIO TOUKY 3pEHUSI, BEICTpAanUBasi CUCTEMY apryMEHTAIlUH.
®opmupyroTcst 00pa3yroline 3Ty KOMIIETEHIIUIO YMEHUS, a TaAK)Ke YMEHUS U3BJIeKaTh HHPOPMAIIHIO U3
pasHOro pojia HMCTOYHUKOB, MpeoOpa3oBbIBas €€ MpU HEOOXOAMMOCTH B Jpyrue (hopmbl (TEKCTHI,
TaOIHITBI, CXEMBI U T.11.).

Opranm3zanuonHasa komnereHuusi. [log opraHu3alMOHHONW KOMIETEHIMENW MOHUMAETCS
YMEHHE CaMOCTOATEIbHO HAXOMUTh M TPUCBAMBaThb HEOOXOAMMBIE YYallUMCSi HOBBIE 3HAHUA.
DopMHPYIOTCST  CIEAYIONINE OO0pa3yrolIie STy KOMIIETEHIIMIO YMEHHUS: CaMOCTOSITEIIBHO CTaBHUThH
y4eOHYI0 3a7auy (11eJb), pa30uBaTh €€ Ha COCTABHBIC YaCTH, HA KOTOPHIX OyIeT OCHOBBIBATHCS MPOIIECC
e pelieHus, aHaJIM3UPOBATh PE3YIbTaT ACUCTBUS, BBIABIATH AOIMYIIEHHbIE OMIMOKM M HETOYHOCTH,
UCIIPABIIATh UX U MPEICTABIATH MOJYUYEHHBIA pe3ynbTar B popme, JeTKOo TOCTYITHOM ISl BOCIIPHUATHS
JIPYTUX JIIOAEH.

O0mekyabTypHass KommnereHuus. [lom oOOIIEKYIBTYpHONW KOMIIETEHIIMEH TMOHUMAETCS
OCBEJIOMJIEHHOCTb IIKOJIbHUKOB O MareMaTHKe Kak 3JIeMEHTe 00IeYeI0OBeYeCKOM KYIbTYpbl, €€ MECTE B
CUCTEME JPYTHX HayK, a Takke €€ poJid B Pa3BUTUM IPEICTABICHUN 4YEIOBEUYECTBA O LEIOCTHOU
KapTuHe Mupa. DopMupyloTCs Cleayromue 00pa3yroliie 3Ty KOMIIETEHLHIO TPEeACTaBICHUS: 00
YpPOBHE pa3BUTUA MaTEMaTUKU Ha pPa3HbIX MCTOPUYECKUX JTamax; O BBICOKOM MPaKTUYECKOM
3HQUUMOCTH MAaTeMaTMKW C TOYKM 3pPEHUS CO3JaHUsl W Pa3BUTHS MaTepUalJbHOM KYJIBTYpPBI
YellOBeUeCTBa, a TaKKe€ O BAXKHOM POJIM MaTeMAaTUKH C TOYKH 3pEeHHUS (DOPMUPOBAHUU TaKUX
BAKHEUIINX YEPT JIMYHOCTH, KAK HE3aBUCUMOCTh U KPUTUYHOCTh MBIIUIEHUS, BOJII U HACTOWYUBOCTD B
JOCTHKEHUH 1IEJIU U JIP.

Cooeparcanue mamemamuyeckozo 00pazo8arus
B kypce reomerpum yCIOBHO BBIIENSAIOT CJEAYIOLIME coAepKarenbHble JuHuU: «Harsannas
reometpus», «l'eomerpuueckue Gurypnl», «l3mepenue reomerpudeckux Beanunny», «KoopanHate,
«BekTopb», «Jloruka u MHOXkeCTBay, «['eoMeTpus B UICTOPUUECKOM PA3BUTUI.

Marepuan, oTHocsmuiics K Juann «Harmsanas reometpus» (JI€MEHTBI HAMIATHONH CTEPEOMETPHUH)
CIOCOOCTBYET PAa3BUTHUIO MPOCTPAHCTBEHHBIX MPEICTABICHUA YyUYalIUMXCs B paMKax H3YYCHHS
IIJITAHUMETPUH.

Conepxxanue paznenoB «leomerpuueckue QGurypb» u «3MepeHHe TeOMETPUUYECKHX BEITHYUHY
HalleJICHO Ha TIOJIYYCHHE KOHKPETHBIX 3HAHMA O TEOMETPUYECKOM (Qurype Kak BaKHEHIICH
MaTeMaTH4eCKOW MOJENU ISl OMUCaHUs OKpyxKaromero mupa. CucremMarnyeckoe M3yueHHUE CBOWCTB
reOMETPUYECKUX (UTYp MO3BOJUT PaA3BUTh JOTMUECKOE MBIIIJICHHE W TOKa3aTb MPUMEHEHHE 3THUX
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CBOMCTB TMpHU pEIICHUU 3aJlad BBIYUCIUTEIIBHOTO M KOHCTPYKTHBHOTO XapakTepa, a TaKxke
MPAKTUYECKUX.

Marepuain, OTHOCAIIMIICA K coAepKaredbHbIM JUHUAM «KoopauHatel» U «BekTops», B
3HAYUTEIIHLHON CTEICHU HECET B CGGG MCKIPCAMCECTHBIC 3HAHUA, KOTOPBIC HAXOAAT MPUMCHCHUC KaK B
Pa3IMYHbIX MaTeMaTHUYECKUX TUCIUIUIMHAX, TAaK U B CMEKHBIX MTpeIMeTax.

OCO6€HHOCTBIO JmHNN «JIormka U MHOKECTBa» SABIISETCS TO, 4TO HpG,Z[CT&BJICHHBIfI 30€Ch Marcpuall
MPEUMYIIIECTBEHHO H3Yy4aeTcs MPH PacCMOTPEHUM PA3IMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOLIMI
Marcpuall HalCJICH Ha MAaTCMATHUYCCKOC PA3BHUTUC YUAIIIUXCA, (bOpMI/IpOBaHI/Ie Y HUX YMCHHUSA TOYHO,
C)KaTo U SICHO M3JIaraTh MBICIU B YCTHOW U MUCbMEHHOM peyH.

Jluans  «[eomMeTpusi B  HCTOPUYECKOM  DPAa3BUTUW» IMpelHa3HadeHa Uil  (GOpMUPOBaHUS
HpeI[CTaBHGHI/II\/'I O I'COMCTPHH KaK 4aCTHU JeJI0BEUYCCKOU KYJIBbTYPBI, OJId OGH.ICFO Pa3BUTHA IIKOJILHHUKOB,
JUIS CO3JaHUSI KYJIBTYPHO-UCTOPHUECKOM cpenibl 00yueHu .

MecTo npeagMeTa B y4eOHOM IJIaHe

VY4eOHBIN TUIaH MIKOJBI MPEIyCMaTpUBAET 5 Y4eOHBIX YacOB B HEENIO HAa M3yYCHHE MAaTeMaTHKH.
[Iporpamma 1o MareMaTuke OTBOJUT F€OMETPUU 2 Yaca B HEJEIIO.
[IpMeHeHne COBPEMEHHBIX KOMIIBIOTEPHBIX CpPEACTB, (B TOM 4YHCIE KOMIBIOTEPHON CpeIbl

«KuBas Maremarnka), 1alOT BO3MOXHOCTb OBICTPO M Ka4eCTBEHHO CTPOUTh TE€OMETPHUYECKHE
YepTe)kHU, MPOBOAUTH MAaTEMAaTUYECKUE OKCIIEPUMEHTHI, CHOCOOCTBYIOT HAIISIAHOCTH MOJa4Yl
Marepuayia U aKkTUBHOCTH YYaI[UXCA.



TpeGoBanusi K pe3yJIbTaTaM OCBOEHUSI COAEPKAHUS Kypca

[TporpamMma obecrneunBaeT JOCTUKECHHE CISIYIONINX PE3YIETATOB OCBOCHHS 00pa30BaTEIbHOM

MporpaMMbl OCHOBHOTO 001IIeT0 00pa30BaHMS:
JUYHOCMHbIE:

1.

(bopMupoBaHUE OTBETCTBEHHOTO OTHOIICHUS K YUEHUIO,TOTOBHOCTHU M CIIOCOOHOCTH
00yJarommxcsi K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYUEHUIO U
MMO3HAHMIO, BEIOOPY AasIbHEHIIIEr0 00pa3oBaHus Ha 6a3e OPUEHTUPOBKH B MUPE Mpodeccuii u
npodeccuOHANBHBIX MPEANOYTEHUH, 0CO3HAHHOMY MTOCTPOCHUIO WHIUBUAYATbHON
0o0pa30BaTeIbHON TPAEKTOPUHU C YUYETOM YCTOMUYUBBIX TO3HABATEIbHBIX HHTEPECOB;
(dhopMupoBaHUE IEIIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOIIECTBEHHON MPAKTUKH;

(dhopMupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIICHUN U COTPYIHUYECTBE CO
CBEPCTHHUKAMHU, CTAPUIMMH U MJIAJIIUMHU B 00pa30BaTebHOM, 0OIIECTBEHHO MOJIE3HO,
y4e0HO-HCCIIeIOBATEIHCKON, TBOPUECKOM U APYTUX BUAAX JIEATEIHHOCTH;

YMEHHE CHO, TOYHO, TPAMOTHO H3J1araTb CBOM MBICIH B YCTHOW U MUCHbMEHHON peyH,
MMOHUMATh CMBICH TOCTABJICHHON 3a7]a4¥, BRICTPAUBATh apryMeHTaI|I0, TPUBOIUTH
MPUMEPHI U KOHTPIPUMEPHL;

KPUTUYHOCTH MBIIIUICHUS, YMEHUE PACIlO3HABATh JIOTHYECKH HEKOPPEKTHHIE BHICKA3bIBAHUS,
OTJIMYaTh TUIIOTE3Y OT (PaKTa;

KpPEaTHBHOCTH MBIIIJICHHS, HHULIUATHBY, HAXOMYMBOCTh,  AKTUBHOCTbH MPHU PEIICHUH
reOMEeTPUYECKUX 3a71ay;

YMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3YIbTaT Y4eOHON MaTeMaTuyeCcKoi JesITeIbHOCTH;
CHOCOOHOCTDH K SMOIIMOHATBHOMY BOCIPHUATHIO MaTeMaTHueCKUX 00BEKTOB, 3a/1a4, pEIICHUH,
pacCyXIEHUI;

Memanpe()/wemﬂbze:

1.

YMEHHE CaMOCTOSATEIbHO IUIAHUPOBATH aIbTEPHATUBHBIC MTYTH JOCTHKEHUS 1IeTieH,
0CO3HAHHO BBIOMpaTh Hanbosee F3pPEKTUBHBIE CITOCOOBI pelIeHUs] YIeOHBIX U TO3HABATEIbHBIX
3azay;

YMEHHUE OCYLIECTBISATH KOHTPOJIb 110 PE3YNBTATy U MO Coco0y AEHCTBHS Ha ypOBHE
MIPOM3BOJIBLHOIO BHUMAHUS U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI;

YMEHUE aJIeKBaTHO OLICHUBATh MTPABHILHOCTh MJIM OIIMOOYHOCTH BHITIOJHEHUS Y4eOHOH 33134,
€€ 00bEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PelIeHUs;

OCO3HAHHOE BJIQJICHUE JIOTHYECKUMU JCHCTBUSAMH ONPEIEICHUS TOHATH, 00001IeHus,
YCTaHOBJICHUS aHAJIOTUH, KIaccU(PUKAIIMK Ha OCHOBE CaMOCTOSITEIbHOTO BRIOOpa OCHOBAaHUH U
KPUTEPUEB, YCTAHOBIICHUS POJOBUJIOBBIX CBSI3EH;

YMEHHE YCTaHABINUBATh MPUYNHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYKIEHUE,
YMO3aK/IroueHue (MHAYKTUBHOE, AEIyKTUBHOE 1 110 aHAJIOTUH) U BBIBOJBL;

YMEHHE CO3/1aBaTh, MPUMEHATH U MPEOOPA30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA,
MOJIETTH U CXEMBI JIJISl peIIeHUs YUeOHbBIX U TI03HABAaTEIbHbIX 3a71ay;

YMEHHE OpraHNU30BBIBATH y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JESTEbHOCTh C YUUTEIEM U
CBEPCTHHMKAMU: OIIPEEIISATh e, PaclpeaesaTh PYHKIIMH U PO YYaCTHHKOB, 001I1e
crocoObI paboThI; yMeHHE paboTaTh B TPYMIE: HAXOAUTH 00IIee PEIICHUE U pa3peliaTh
KOH(JIMKTBHI HA OCHOBE COTIACOBAHMSI MTO3UIIMNA U y4€Ta HHTEPECOB; CIyIIATh MapTHEPA;
(dbopMynHpoBaTh, apryMEHTUPOBATH U OTCTaUBaTh CBOE MHEHHUE;

(hopMHpOBaHUE U Pa3BUTHE YICOHOW U OOIIEIIONH30BaTEIbCKONH KOMIICTCHTHOCTH B 00JIACTH
HCIIONTh30BaHUs WH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHojorui (MKT-komneTeHTHOCTH);
NepBOHAYAJIbHBIE IPEICTABICHUS 00 UIEsIX U 0 METOAAaX MAaTeMaTHKHU Kak 00 YHUBEpCAIbHOM
S3bIKE HAayKH M TEXHHUKH, O CPEACTBE MOJICIUPOBAHUS SIBICHUN U MPOIECCOB;

10. yMeHHe BUJETh MAaTEMaTUYECKYIO 3a]ja4y B KOHTEKCTE MPOOIEMHON CUTYalluu B IPYTUX



11.

12.

13.

14.

15.

16.

17.

JUCLUIIIINHAX, B OKPY/KAIOIIEH )KU3HU;

YMEHHE HaXOIUTh B Pa3IMYHBIX UCTOYHUKAX WH(POPMAIINIO, HEOOXOIUMYIO JIJIsl pEeIICHUS
MaTeMaTH4YeCKuX MpoOseM, U MPEACTaBIATh €€ B MOHATHON (hopMe; MPUHUMATh pElIeHHE B
YCIIOBUSIX HETOJHON M U30BITOYHOM, TOUHOM U BEPOSTHOCTHON MH(POPMAIIHH;

yYMEHHE MOHUMATh U UCIIOJIb30BaTh MAaTEMAaTUYECKHUE CPEJICTBA HAIITHOCTH (PUCYHKH,
YEepTEkKHU, CXEMBI U JIp.) TSl WUTIOCTPALIMKU, HHTEPIIPETAlliU, apryMEHTAIUK;

YMEHHE BBIIBUTaTh  THUIOTE3bI MPU PEIICHUH YUeOHBIX 33J1ad 1 [MOHUMAaTh HeOOXOANUMOCTh
UX TIPOBEPKH;

yYMEHHE MPUMEHTh UHIYKTUBHBIE U I€TyKTUBHbBIE CIIOCOOBI pacCyXACHHM, BUJETh pa3IUUHbIE
CTpaTeruy pelIeHus 3a1a4;

MMOHMMAaHUE CYIIHOCTU aJTOPUTMUYECKUX MPEANUCAHUI U YMEHUE JeHCTBOBAThH B
COOTBETCTBHH C MPEUIOKEHHBIM aJITOPUTMOM;

YMEHHE CAMOCTOSITEIbHO CTAaBUTH IIEJIM, BEIOUPATh U CO3/IaBaTh alTOPUTMBI JIsl PEIICHUS
y4eOHBIX MAaTeMaTUYECKUX MPOOIIEM;

yYMEHUE TJIaHUPOBATh U OCYILECTBIIATH JIEATEIbHOCTD, HAIIPABICHHYIO Ha pELICHUE 3a/1a4
HCCIIE0BATEIBCKOTO XapaKTepa;

npeomemmoie:

1.

OBJIaJieHNE 0A30BBIM MOHITHWHBIM aIIIapaToM 110 OCHOBHBIM pa3JieiiaM COACPIKaHus;
MpeICTaBICHHE 00 OCHOBHBIX M3Y4aeMbIX MOHATHSX (YUCII0, TeOMETpUIecKas GUrypa, BEKTop,
KOOPJIMHATHI) KaK BKHEUIIIMX MAaTEMaTHUECKUX MOJIEIISIX, TO3BOJISIOIINX OMHMCHIBATH M U3y4aTh
PCaJIbHBIC IpOLCCChI U SABJICHUA,

yMeHue paboTaTh C  T€OMETPUUYECKUM TEKCTOM (aHAJTU3UPOBATh, U3BJIEKAaTh HEOOXOIUMYIO
nH(OPMAITUIO), TOYHO U TPAMOTHO BBIPAXKATh CBOYM MBICIIHA B YCTHOHM M MMCHMEHHOM pedu ¢
MPUMEHEHHEM MaTeMaTHYeCKOW TEPMHHOJIIOTUN i CUMBOJIMKH, UCTIOJIB30BaTh PA3JIMYHBIC S3BIKU
Mar€MaTuKu, IPOBOJAUTH KHaCCI/I(l)I/IKaI_II/II/I, JIOTUYCCKUEC O6OCHOBaHI/I$I, AJ0Ka3arciabCTBa
MaTreMaTU9YeCKUX yTBEPKICHUN;

OBJIaICHUC HABbIKaAMH YCTHBIX, INCbMCHHBIX, HHCTPYMCHTAJIbHBIX BI:I‘-II/IC.HCHI/II‘;I;

OBJIaJICHUE TEOMETPHUECKHUM SI3BIKOM, YMEHHE UCTIOIB30BATh €T0 IS OTTCAHHUSI
MPEAMETOB OKPYKAIOILIET0 MUPA, Pa3BUTHE IMPOCTPAHCTBEHHBIX MPEICTABICHUN U
n300pa3UTEIbHBIX YMEHUH, TPHUOOPETEHNE HABBIKOB T€OMETPHUIECKHIX TTOCTPOCHHUIA,

YCBOCHHE CUCTEMATUYECKHUX 3HAHUH O TUIOCKHUX (UTYpax U X CBOMCTBAX, a TAKXKE HA
HaIISITHOM YPOBHE — O MPOCTEHITUX MPOCTPAHCTBEHHBIX TeJlaX, YMCHUE TIPUMEHSTh
CUCTCMATUUYCCKHEC SHAHWA O HUX AJI PCIICHUSA TCOMCTPUUCCKUX M IIPAKTUUCCKHUX 3a71a4;
YMEHHUE U3MEPSATh [UIMHBI OTPE3KOB, BEIMYMHBI YIIIOB, UCTIOIB30BaTh (DOPMYITBI IS
HAXOXJCHHUS TIEPUMETPOB, TUTOMIA/IeH U 00bEMOB TeOMETPUIECKUX (pUTyp;

YMEHHUE PUMEHSATh U3yYCHHBIC TOHATHUS, PE3YJIBTAaThl, METOJIBI ISl PEIICHUS 33139
MPAKTUYCCKOTO XapaKTepa U 3aa4 U3 CMCKHBIX JUCHUIIIINH C UCITOJIb30BAHHUECM IIPU
HEOOXOIMMOCTH CIIPABOYHBIX MaTe€pUaoOB, KAIBKY/ISATOPa, KOMITBIOTEPA.



Conep:xxanme Kypca
(Hwmxe mpuBeneHo cofiepkanne Kypca reoMeTpun 7-9 kiaccoB. J(unakTuaeckue equHuIbI,
OTHOCSIIMECS K 9 KIIacCy B TEKCTE BBIJEJIEHBI KYPCUBHBIM ITOTYEPKUBAHUEM).

Harnsgnas reomeTpus.

Harnsinnable npeacTaBaeHus 0 MpOCTPaHCTBEHHBIX (pUrypax: Kyo, napajiesenures, npusma,
nupamua, map, chepa, Konyc, muuHap. M3o0paxenne mpocTpaHCTBeHHBIX Guryp. [Ipumepst
ceyeHuil. MHororpanHuki. [IpaBunbHble MHOTOTpaHHUKH. [IprMephl pa3BEPTOK MHOTOTPAHHUKOB,
UUIUHIpA U KOHYCA.

[Tonstue 06vEMa; equHUITBEI 00bEMa. OOBEM TIPSIMOYTOJIBHOTO TTapajuieNenumnesaa, Kyoa.
I'eomeTpuuyeckune GuUrypsbl.

[Ipsambie u yribl. Touka, mpsiMas, IIIOCKOCTh. OTpE30K, yd. Yroi. Buasl yroB. BeprukanbHbie U
CMexXHBbIe yriibl. buccekrpuca yria.

[TapannensHble U nepecekaromuecs npsamsie. [lepnenaukymnspasie npsimeie. TeopeMbl 0
MapaieTbHOCTU U NEPHEHANKYISIPHOCTH NPAMBIX. [leprneHIuKynsp u HakJIOHHAs K MPSMOH.
CepenvHHBIN TEPIICHIUKYIISP K OTPE3KY.

I'eomeTrpuueckoe Mecto Touek. CBONCTBA OMCCEKTPHUCHI YIIIa U CEPEIMHHOTO TIEPIICHIUKYISIpa K
OTPE3KY.

Tpeyronbuuk. Bricora, Menuana, OuccekTpuca, CpeaHsisi TMHUS TpeyrojibHuKa. PaBHOOEIpEeHHBIC U
PaBHOCTOPOHHUE TPEYTOJIbHUKHU; CBOMCTBA U MPU3HAKU PaBHOOEPEHHOTO TpeyroyibHuKa. [Ipu3naku
paBeHCTBa TpeyrojibHUKOB. HepaBeHCTBO TpeyronbHuKa. COOTHOILIEHUS MEXKYy CTOPOHAMHU U YIIaMu
TPEYroJbHUKA.

CymMmmMma yriioB TpeyroiabHUKa. BHemHue yriel TpeyronbHuka. Teopema @aneca. [Tomobue
TpeyroabHUKOB. [Ipu3Haku nogodus TpeyronsHUKOB. Teopema [ludaropa. Cunyc, kocunyc, maneenc,
KOMAH2eHC 0CMPO20 V2lld NPAMOY20IbHO20 mpeyeorbHuka u yenos om 0 do 180°; npusedenue k
ocmpomy yany. Pewenue npsamoy2onvubix mpeyeonvhukos. OcHO8HOe mpucoHoMempuieckoe
mooicoecmso. Popmynvl, ce:A3b18aIOUUE CUHYC, KOCUHYC, MAH2EHC, KOMAH2EHC 00H020 U MO20 Jice Y2ld.
Peuwienue mpeyeonbrukog: meopema Kocunycos u meopema cunycos. 3aMedaTelIbHbIE TOUKH
TPEYroJbHUKA.

YetripéxyronpHuk. [lapamienorpamm, ero cBoiictsa u npusHaku. [IpsMoyronsHUK, KBaapat, poM0, ux
CBOICTBA U pu3HaKku. Tpaneuus, cpeaHss TUHUS Tpareluu.

Mnozoyeonvhuk. Buinykavie muocoyzonvruuxu. Cymma y2nos blnykio2o0 MHo2oy20abHuka. Ilpasuivhvle
MHO20V20NbHUKU.

OxkpyxHOoCTh U KpyT. Jlyra, xopaa. Cexrop, cerMeHT. L{eHTpalibHbIi yroi, BMUCAHHBIA YTOJl, BETUYHNHA
BIMCAHHOIO yria. B3anmHoe pacnonoxeHue npsiMoil 1 OKpY>KHOCTH, ABYX OKpykHOcTel. KacarenbHas
U CeKyllas K OKpY>KHOCTHU, UX CBOMCTBa. BrincanHble U onrcaHHble MHOTOYTOJIbHUKH. OKPYKHOCTD,
BIMCaHHAs B TPEYTOJIbHUK, U OKPYKHOCTb, OITMCAHHAsA OKOJIO TPEYTOJIbHUKA. Bnucannvle u onucannbvie
OKDYHCHOCIU NPABUTLHO20 MHO20V20NbHUKA.

L'eomempuueckue npeobpazosanus. Illonamue o pasencmese gueyp. Ilonamue o 08udicenuu. oceeas u
UEeHMPAbHAS CUMMempUU, NAPALIeNbHblll nepeHoc, hosopom. Tlonamue 0 nodobuu gueyp u
2oMomemuu.

[TocTpoeHust ¢ TOMOLIBI0 IUPKYIIA U TUHEHKH. OCHOBHBIE 3a/1a4H Ha MIOCTPOEHUE: JIETICHUE OTPEe3Ka
IION0JIaM; IOCTPOEHUE YIJIa, PABHOTO TAHHOMY; IIOCTPOEHUE TPEYTOJIbHUKA 110 TPEM CTOPOHAM;
MOCTPOEHUE MEPIIECHANKYIISIPA K IPSIMOI; TOCTPOEHUE OMCCEKTPHUCHI yIvia; AeTICHUE OTpe3Ka Ha 7
PaBHBIX YacTei.

Pewienue 3a0au na sviuucienue, 0okazamenbcmeo U NOCMpoeHue ¢ UCNONb308aHUEM CEOUCE
U3VYeHHbIX ucyp.




HN3mepenune reoMeTpuuecknx BeJU4uH. J[inHa orpe3ka. PacctosiHue OT TOUKHU 0 MPSIMOiA.
Paccrosinue mexay napamienbHbBIMU TPSIMBIMHU.

[TepumeTp MHOTOYTOJIBHUKA.

nuna oxpyscnocmu, Yucio ; OnuHa 0yau OKPYHCHOCU.

I'panycHas Mepa ymia, COOTBETCTBUE MEXKAY BETUYMHON LIEHTPAJIBHOIO yIIa U JUIMHOW IyTU
OKPYXHOCTH.

[TonsTre muomaau miockux ¢uryp. PaBHococTaBiaeHHble U paBHOBeNUkUe Gurypsl. [Inomansb
npsMoyroibHUKa. [lnomaan napaiienorpamma, TpEyroJibHUKA U Tpaneuuu. [liowads
MHo20y201bHUKA. [1nowads kpyea u niowads cekmopa. COOTHOILIEHUE MEKTY TIOMIAISIMU MOT0OOHBIX
¢buryp.

Pewenue 3a0ay na eviuucienue u 0okasamenbcmeo ¢ UCHONL308AHUEM UZVYEHHBIX DOPMYIL.
Koopaunarsl. Ypasnenue npamou. Koopounamol cepedunsvt ompesxa. Popmyna paccmosnus mexicoy
08YMS MOYKAMU NIOCKOCIU. YpagHeHue OKPYHCHOCTU.

Bekropsl. [iuna (mooyas) eexkmopa. Pasencmeo eéexkmopos. Konnuneapmvie sekmopwvi. Koopounamoi
gexmopa. YMHooiceHue 6eKmopa Ha Yucio, CyMma 8eKmMopos, pailodHceHue 8eKmopa no 06ym
HeKoLIuHeapubim sekmopam. CranapHoe npoussederue 6eKnmopos.

TeopeTnko-MHOKeCTBEHHbIE MMOHATHS. MHOXECTBO, JIEMEHT MHOXECTBA. 3a/1aH1E€ MHOXKECTB
MEePEYMCIIEHUEM PJIEMEHTOB, XapaKTepUCTUUECKUM cBoUCTBOM. [TlonMHokecTBO. OObegHEHNE U
nepece4eHne MHOKECTB.

JueMeHTHI JJoruku. Onpenenenne. AKCHOMBI U TeopeMbl. Jloka3zarenbcTBo. Jloka3aTeabcTBO OT
npotuBHOTO. Teopema, oOparHas JaHHOU. [Ipumep U KOHTpIIpUMED.

[ToHsiTHE O paBHOCUIIBHOCTH, CJIEIOBAaHUH, YIOTPEOICHHE TIOTHYECKUX CBS30K eCi ..., MO ..., 8 MOM U
MONILKO 8 MOM Cy4ae, TOTUUECKUE CBSI3KU U, UU.

I'eomeTpusi B ucTopuyeckoM pazButuu. Ot 3emsieMepus k reomerpun. [Tudarop u ero mkorna.
®anec. Apxumen. [loctpoeHne npaBUIbHBIX MHOTOYTOJLHUKOB. Tpucekius yriia. KBaaparypa kpyra.
VYnBoenue kyba. Ucmopus yucna w. 3omotoe ceuenue. «Hauana» Erknuaa. JI. Ditnep. H. U.
JloGaueBckuii. MicTopust maToro nocrysnara.

H3z006pemenue memooda koopounam, no360NAI0ULE20 NEPEBOOUNb 2e0MempUulecKue 00beKmbl Ha A3bIK
aneeopwi. P_Jlexapm u I1. @epua. [lpumepsl pa3iuyHvlx cucmem KOOPOUHAm Ha ni0CKOCHU.
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TemaTn4yeckoe MIIAHUPOBAHME

9 kJacc
No Tembt | Comepxanue marepuana | Komu- | XapakrepucTruka OCHOBHBIX BUJOB JACSITEIBHOCTH
YEeCTBO | y4eHHKa (Ha ypOBHE y4eOHBIX JCHCTBUIA)
qacoB
1 BBoaHoe MOBTOpEHHE 2 ®dopmynrpoBaTh ONpenesNeHNs 1 WILTIOCTPUPOBATh OHSTHS
napasuieiorpaMMa, psIMOyroJibHUKA, poMOa, KBajpara,
Tpaneuuu. PopmMyaHpoBaTh CBOWCTBA TPEYTOIEHUKOB U
4eThIPEXYrobHUKOB (Teopema ITudaropa, cBoiicTBo
Cpe/Hel JIMHUN, CBOHCTBA M TIPU3HAKH MapajiiesiorpaMma,
pomba, TIPAMOYTOJIFHUKA, CBOMCTBA PAaBHOOCIPEHHOTO
TPEYTOIBHNKA) U UCIIONIF30BAThH 3TH CBOIMCTBA NP PEIICHUH
3anad. [IprMeHaTh GOpMYIBI T BEIYUCIICHHS TUIOIIACH
TPEYTOIBHUKOB, YETHIPEXYTOIHHUKOB.
2 IMoHsiTe BeKTOpA 12 DopMyIUpOBaTh ONPENECICHUS U WILTIOCTPUPOBATH MOHSATHSA
1) HousiTre BekTOpa BEKTOPA, €T0 JUTMHBI, KOJUIMHEApHBIX U PaBHBIX BEKTOPOB,;
2) Ci0XeHHe 1 BBIUUTAHHE OTKJIaJIBIBaTh BEKTOP, PABHBII JAHHOMY; CTPOUTH CyMMY
BEKTOPOB ZIBYX BEKTOPOB, MCIIONB3Ys PABIIIO TPEYTOIbHAKA U
3) YMHOKEHHE BEKTOpa Ha HapaJuiesiorpaMma; CTpOUTh CyMMY HECKOJIBKHX BEKTOPOB,
YHCIIO UCIIOJIb3YS NPABUJIO MHOTOYTOJIBHUKA; CTPOUTH Pa3HOCTh
4) KOHTDOILHBIH TeCT 1o BEKTOPOB; ()OPMYJINPOBATh CBOMCTBA YMHOXKEHHSI BEKTOpa
Teme “BekTopbl” Ha IHCIIO.
3 MeToa koopauHaT 10 OOBSACHAT, W WUTIOCTPUPOBATH TOHATHS IPSMOYTOJIBHOM
1) KoopamHaTsl BeKTopa CHUCTEMBI KOOPIMHAT, KOOPAWHAT TOYKM W KOOPIAMHAT
2) Hpocreiimme 3a1a4n B BEKTOpa; IPOM3BOOWTH HCHCTBUS HAJg BEKTOpaMHU C
KOOpMHATAX 3aJaHHBIMH KOOPAWHATAMH; YMETh OIPEAEATh KOOPIIMHATHI
3) CkansipHOE IpOU3BEICHHE CepelUHBl OTPE3Ka, BBIYUCIATE JUIMHY BEKTOPA, PACCTOSHME
BEKTOPOB MEX1y TOUYKaMM; GOpMYIHpPOBATh OIPEJENICHNE CKAJISIPHOTO
4) CKaspHOE [POM3BEICHHE B ONpeAeeHNsT  BEKTOPOB;  ONpENeNsTh Yol  MEXAY
KOOpAMHATAX BEKTOPAaMH, 33J[aHHBIMH KOOPJIWHATAMH, UHTEPIPETHPOBATh
5) IIpHMEHEHHE CKaISIPHOTO napaMeTphl B yPaBHCHUAX MPSIMOU, OKPY)KHOCTH M CTPOUTH
TPOU3BEICHHS K PEIICHHIO HpsIMBIE U OKPY>KHOCTH, 3aJJaHHbIC YPAaBHEHUSIMU.
3amay
6) YpaBHEHHE OKPYKHOCTH
7) YpaBHEeHHE MPSMOiA
8) KoHTpoIbHBIN TECT 10
Teme “KoopanHarel
BeKTOpa”
4 CooTHoIIeHHE MEeKITY 14 dopmynrpoBaTh U WILTIOCTPUPOBATH ONPEAEICHHs CHHYCa,
CTOPOHAMH M YIJIAMH KocHuHyca U TaHreHca yrioB oT 0 1o 180°; npuMmeHsaTs 1
peLIeHust 3a71a4 OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO
TPEyroJibHUKA ,
1 GOPMYIIBI IPUBENCHIS; (HOPMYITUPOBATH TEOPEMBI CHHYCOB
1) Cunyc, xocutiyc, TaHreH, 1 KOCUHYCOB, IPUMEHATH UX IIPH PEIICHUH TPEYTrOJILHUKOB;
KOTaHIeHC OOBSICHATH, KaK MCIIOJIB3YIOTCS TPUTOHOMETpHUYECKHe hop-
2) Teopema cuiycoB MYIBI B U3MEPUTENBHBIX paboTax Ha MECTHOCTH.
3) Teopema KOCUHYCOB
4) Pemienne TpeyronbHUKOB
5) CkansgpHoe npou3BeicHue
BEKTOPOB
5) KoHTpOJIbHBIH TECT N0
TeMe “PeuieHue
TPEYroabHUKOB”
5 IIpaBuiabHbIE 12 DopMynUpOBaTh ONpPEACIICHUE MPABUIHLHOTO
MHOTOYT0JbHUKH MHOTOYTOJIbHUKA; (POPMYITHPOBATH TEOPEMBI 00

1) [ToHsTHE TPABUIIBHOTO

OKPYKHOCTSIX, OITUCAHHOM OKOJIO MTPABHIIHHOTO
MHOTOYTOJIbHHKA M BIIMCAHHOH B HETO; 3HATH U
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MHOTOYTOJIbHHKA
2) HekoTopsle cBoiicTBa
MPaBUJIBHBIX MHOTOYTOJIBHUKOB
3) [ocTpoeHue MpaBUIHHBIX
MHOTOYTOJIFHIKOB

4) AnuHa OKPY>KHOCTH

5) Ilmomanp kpyra

6) KoHTpOAbHBIIi TecT No
TeMe “IIpaBuibHbIE

MHOIOYIOJIbHUKHU”

UCIIOJIL30BaTh (POPMYIIBI ISl BBIYUCIICHUS TUIOMIAIN
MPaBUJILHOTO MHOTOYTOJIbHUKA, €r0 CTOPOHBI U paguyca
BITMCAHHOW OKPY>KHOCTH; CTPOUTH MPABIIbHBIC
MHOTOYTOJIFHHUKH, B TOM YHCJI€, B BUPTYaIbHBIX
TEOMETPHUYECKUX KOHCTPYKTOPaX; OOBSICHATH MOHITHS
JUTHHBI OKPYXHOCTH | IUTOIIAAN KPYTa; 3HATh (YOPMYIIBI IS
BBIYUCIICHUS JUTMHBI OKPYXHOCTH U JAJIMHBI TyTH, TUTOIIAIH
KpyTa U IDIOMIAH KPYTOBOTO CEKTOPA; IPUMEHSTD 3TH
(hopMyITBI TIpY peIIeHNH 3a1ad.

IHoHusiTHE ABUKECHUS 10 OOBSCHSTH, YTO TaKOE OTOOPAKEHHE MIIOCKOCTH Ha CeOs U B
1) OToGparKeHHe IIOCKOCTH Ha KaKOM CJIy4ae OHO Ha3bIBACTCs ABM)KCHUEM IUIOCKOCTH;
ce0s O0BSICHATH, YTO TAKOE 0CEBAsi CHMMETPHS, LIEHTPaJIbHAas

2) HoHsITHE ABHKEHHS CHUMMeTpHS, TapauIeNIbHBIN IEPEeHOC U II0BOPOT;

3) OceBasi CHMMETpHSI 000CHOBBIBATh, UTO ITH OTOOPAXKEHHUS INIOCKOCTH Ha ce0s
4) LleHTpasbHAsk CAMMETPHS SBIISIOTCS IBH)KCHUSIMU; OOBSICHATh, KAKOBA CBS3b MEWKIY
5) [oBopoT JBIKCHUSIMU U HAJIO)KCHUSIMHU; WIUTIOCTPUPOBATh OCHOBHBIE
6) [apauiebHblil epeHoC BU[IbI IBIKCHHH, B TOM YHCIIC C TOMOIIBI0 KOMITBIOTEPHBIX
7) IIpeobpazoBanue momooOwus HIpOTpaMM.

8) KoHTpOIbLHBII TECT 110

Teme “JIBMKeHHe”

HToroswrit 2

KOHTPOJIbHBIH TECT

IloBTOpEHUE 7
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KAJIEHAAPHO-TEMATHYECKOE IIVTIAHUPOBAHUE

Hara K | ITnanupyeMsble pe3yabTaThl
Tema pasnena, Tema | on MeTanpeIMeTHbIE YHUBEpCcalIbHbIX YueOHbIX nerictBuil (YY]I) mpuMed
Ne ypoka - aHue
n/ da BO
Ilnau MIPEAMETHBIE JIMYHOCTHBIC
n KT 4a MIO3HABATEIIbHBIC PETYISITUBHBIC KOMMYHHKATUBHbIE
co
B
TloBropenue. 1 Bripaxats
Pemenne 3agaq. 3HATb U yMETb TIOJIOKHUTEIBLHOE OT- Iepenaror
IPUMEHSITD HOIIIEHHE K IPOLECCY COLepKaHUE B Onpenenexnue nemu
TeopeTHIECKHit TO3HAHUS; IPUMEHATE | criatom BHze, cTposT | YAL; paboTa 1o Ymetb
MaTepuall, W3ydeHHpl | IPABHIIA IEIOBOTO JOTHYECKHUE TIETH COCTaBJICHHOMY IIaHy | MPEACTaBIATh U
1 B KypCe reoMeTpun 8 COTpPYIHUYECTBA; paccysKIeHHi U CPaBHHUBAIOT CBOU OTCTauBaTh CBOIO
K1acca pu pemeHns | OLUCHMBATH CBOIO pelieHus ¢ TOYKY 3pEHUS,
3a/1a4 Ha IOBTOPECHHE y4eOHy10 AITOPUTMOM pELIeHUs] | apryMEHTHPOBATh
JIESITEIILHOCTb, 3ajad.
HacTpauBaThCs Ha
n3ydeHHe npenMera
2 IToBTOpCHME. 1 Beipaxarsb
Pemenne 3anaq. 3HATb U yMETb TIOJIOKHUTEIBLHOE OT- Iepenator
IIPUMEHSTH HOIIEHHE K MPOIIecCy COLEpKaHHE B OmnpeneneHue 1nenu
TeopeTHIECKHit TO3HAHUS; IPUMEHATE | criatom BHze, cTposT | YAL; paboTa 1o Ymetb
MaTepuall, H3ydeHHpli | IPABHIIA IEIOBOrO JOTHYECKHUE TIETH COCTaBJICHHOMY IIaHy | MPEJACTaBIATh U
B KypCe T€OMETpHH 8 COTpPYIHHUYECTBA; paccysKIeHHi U CPaBHHUBAIOT CBOU OTCTauBaTh CBOIO
K1acca pH pemeHnn | OUCHMBATH CBOIO pelieHus ¢ TOYKY 3pEHUS,
3a1a4 Ha [IOBTOPEHHE y4eOHyI0 AITOPUTMOM pELIeHUs] | apryMEHTHPOBATh
JIeSITEIIbHOCTb, 3ajad.
HacTpauBaThCs Ha
n3ydeHHe npenMera
BekTopbl 12 4
3 ITonsaTtue BekTOpa. 1 3HaTh NOHSTHUS: Beipaxars Crposit norndeckue | BHOCST koppekTuBBl U | AJIEKBaTHO
PaBencrBo BEKTOp, HA4aJIo U TIOJIOXKHUTEJILHOE OT- LEeMNH pacCyXkAeHU JIOTIOJTHEHUE B UCIIOJIB3YIOT CBOIO
BEKTOPOB. KOHeI| BEKTOpa, HOIIIEHHE K IPOLECCY CHOCO0BI CBUX peub ans
HYJIEBOI BEKTOP, MIO3HAHMS peteHni JIICKYCCUH U
KOJUIGHHApHBIE, apryMeHTaluH
COHaIpaBJICHHbIE, CBOEH MO3ULIUU
MPOTHBOHAIIPABICHHBIE
BEKTOpBI. YMETH
M300pakaTb BEKTOPHI.
4 OTkIapIBaHUE 1 | 3nare onpenenenue Bripaxkathb Briaernstor BepHo cocrapnsioT YcTaHaBIMBaloT U
BEKTOpa OT NaHHOH BEKTOpa M PaBHBIX MOJIOKHUTEILHOE OT- KOJIMYECTBEHHBIC TUIaH BBITIOJTHCHHS CPaBHHBAIOT
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TOYKH BekTOpoB. HayunTbes HOIIICHHE K TPOLIECCY XapaKTePUCTUKU JecTBUI pa3HbIC TOUKU
0003Ha4YaTh 1 MMO3HAHMS 00BEKTOB, 3aJaHHBIE 3peHus, 3aTeM
n300pakaTb BEKTOPHI CIIOBaMH MPUHUAMAIOT

OKOHYATEIbHOE
penieHne
Cymma aByx 3HaTh oneparuio Oco3HaBaTh CBOU Cosznarot cTpykTypy | [IpeaBocxumiaror [TnaaupyroT obmmme
BEKTOPOB. 3aKOHBI CYMMBI IBYX BEKTOPOB, | TPYZHOCTH U B3aMMOCBSI3€it BpPEMEHHBIE CHOCOOBI PeIICHAS
CIIOKEHHS 3aKOHBI CJIOKEHUS CTPEMHUTHCA K UX CMBICJIOBBIX €IMHHUIl | XapaKTEPUCTHKU
BeKTOpoB. [IpaBnio BekTOpoB. [IpaBuio NIPEOI0JICHUIO, TAI0T TeKcTa JOCTHIKESHUS
napasiesiorpaMma napasuieiorpaMMa CaMOOIICHKY CBOUX pe3ynbrara (0TBEYaroT
JIeHCTBUH Ha BOIIPOC «KOTAa
Oyzner pe3ynbrar?»
CyMMa HECKOJIbKUX 3HaTh ONepaIuIo DopmMHpOBaTH ConocraBisior PaGora mo C nocrarouHo
BEKTOPOB. CYMMBI TPEX U Ooee YCTOHUMBOM XapaKTePUCTHKH COCTaBJICHHOMY IUTaHY | TOYHO U IOJHO

BEKTOPOB. YMETh
CTPOUTH BEKTOD,

MOTHUBALIUH U
3aKPEIICHUIO HOBOTO

00BEKTOB 110 OJJTHOMY
WIH HECKOJIBKAM

U CPaBHUBAIOT CBOU
petieHus ¢

BbIpAXKAaOT CBOU
MBICJIF 110

paBHBIN cymme Marepuana MPU3HAKAaM, AITOPUTMOM PEIICHUST | PELICHHIO 3a/1a4
HECKOJIbKHX BEKTOPOB, BBISIBJISIIOT CXOACTBA | 3ajad.
HCTIONB3YsI IPABUIIO U pasnyus
MHOT'OYTOJIbHHUKA
Berauranue 3HaTh omneparuio dopMupoBaTh CoIoCTaBJISAIOT Pabota mo JlocTarouno
BEKTOPOB BBIYUTAHUS ABYX MOJIOYKHUTEITBHOE XapaKTePUCTUKU COCTaBJICHHOMY IUTaHY | TOJIHO U TOYHO
BEKTOPOB, OTHOIIICHHE K yuEOe, 00BEKTOB 10 OTHOMY | W CPAaBHHBAIOT CBOU BBIPAXKAIOT CBOIO
MIPOTHBOTIOJIOKHBIX KeJaHUe IPUOOpPeTaTh | WIH HECKOJIbKUM peluieHus ¢ TOYKY 3PCHUS MPH
BEKTOPOB HOBEIC 3HAHUSI. MpHU3HAKAM, AJTOPUTMOM PEIICHUS | PEIICHUH 3a]a4y
BBISBIIIOT CXOJICTBA | 3aJa4 U BRIOOP BEPHOTO
U pa3Iuyus pelICHUSL.
Pemienue 3amau no YMETh MPUMEHSITH ®opmupoBaTh HaBbIKA | COBEPILICHCTBYIOT YETKO IPOCKTUPYIOT YMEIOT citymarh

TEMC. «CJIOXCHHUE U

MIPaBUJIO TPEYTOIHHUKA

aHaln3a, TBOPUYECKOMN

HaBBIKW PCIICHUA

MapUIpyT peIIeHUs

ApyT apyra,

BBIYUTAHUE 1 TIPaBUIIO aKTUBHOCTH 3a1ad4 1o TeMe, 3a/1a4, 3aKperiss JIOCTaTOYHO TOYHO
BEKTOPOB» mmapajuieiorpaMma BBIJICIISIOT TOJIBKO MPOIICHHBII MaTepHa | M MOJTHO
CyIIECTBEHHYIO 9aCTh TTOKa3BIBAIOT CBOIO
JUTSA PEIICHUS 3a1aq TOYKY 3pECHUS TIPH
pemIeHnH 3a1aq
YMHOXEHUE ITo3nakomMutbcs ¢ ®dopmuposarth neneBbie | COBEPIICHCTBYIOT YETKO MPOEKTUPYIOT YmMerot ciymaTth

BCKTOpa Ha YUCJIO

HOHATHEM
«YMHOXEHHE BEKTOpa
Ha yucio». Hayuurscs
(opMynupoBarb
CBOMCTBA YMHOXEHHS
BEKTOpa Ha YKCIIO,
Hay4UTHCS CTPOUTH
BEKTOP, YMHO)KEHHOE

YCTaHOBKH y4eOHOM
JIeSITeTbHOCTU

HAaBBbIKW PCIICHUS
3aJa4 1o T¢ME,
BBIACJISAIOT TOJIBKO
CYIIECTBECHHYIO 4aCTb
JJI peIICHUA 3aa4

MapuIpyT peIIeHUs
3a/a4, 3aKperuss
HpoiieHHbII MaTepHran

Apyr apyra,
JIOCTaTO4YHO TOYHO
U TIOJTHO
MOKa3bIBAIOT CBOIO
TOYKY 3pEHUS IIPU
peleHny 3aaa4q
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Ha 4uCJIO

10 YMHOXK€EHHE ITo3HakoMuTHCS € ®opmuposats LeneBsle | COBEpIIEHCTBYIOT YETKO NPOEKTUPYIOT YMeroT ciymars
BEKTOpa Ha YHCIIO0 MOHSTHEM YCTaHOBKHU y4eOHOH HaBBIKH PELICHUS MapIpyT peIeHus IpyT Opyra,
«yMHO)K€HHE BEKTOPa JIESITENBHOCTH 3aj1ad 10 TeMe, 3aad, 3aKpeTiss JOCTaTOYHO TOUYHO
Ha yucio». Hayuurscs BBIJIENAIOT TOJIBKO NPOIIEHHBII MaTepHall | U MOIHO
¢dopmynupoBaTs CYIIECTBEHHYIO 4acTh MOKa3bIBAIOT CBOIO
CBOMCTBA YMHOXEHHSA JUISL pETLICHNUS 3a1a4 TOYKY 3pEHUS MPU
BEKTOpa Ha YHCIIO, pelLIeHNH 3a1a9
HAy4UThCS CTPOUTH
BEKTOP, YMHOXKEHHOE
Ha YUCJIO
11 IIpumenenue ITo3HakoMuTHCS € DopMHUPOBaTh HABBIKH | YCTaHABIMBAIOT CaMoCTOATENBHO OOmeHuBaroTCs
BEKTOPOB K onepaunusMu COCTaBJICHUS IIPUYUHHO- ¢dopmynupyror 3HAHUSIMH MEXTY
pelIeHuIo 3a1a4 CIIO’KEHUS, BBIYUTAHUS, | AJITOPUTMA CIEJCTBEHHBIE CBA3M | MO3HABATEIbHYIO 1IETb | UIEHaMH IPYTIIbI
YMHOXEHHUS BEKTOpa Ha | BBIMOJIHEHUS 3a/laHus, U CTPOUTH MapuIpyT JUISL TIDUHSTHS
yucno. HayunTees HaBbBIKOB BBITTOJTHEHHSA pelIeHusT B 3¢ HEeKTUBHBIX
IIPUMEHSTH CBOHCTBA TBOPYECKOTO 3a/laHusI. COOTBETCTBHH C IIENbI0. | COBMECTHBIX
IEeUCTBUI HaJ peleHuit
BEKTOpaMH IIpH
pEIICHNH KOHKPETHBIX
3a1ad.
12 Cpenusist TuHUS ITo3HakoMuTHCS € ®opmupoBaTh HaBblki | CpaBHUBATh IIpunumaror Ymeror Oparb Ha
Tpanenuu MOHATUEM CPEIHS COCTaBJICHUS pas3inuHble OOBEKTHI: | MO3HABATEJbHYIO LeNb, | CeOs MHULIMATUBY B
JIMHUA Tpamneluy, ajaropuTMa BBIJIEJIATD U3 COXpaHsTh €€ MpU OpraHu3aIuu
TEeopeMol 0 cpeaHeit BBINOJIHEHNS 3aJJaHNs, | MHOXECTBA OJUH WM | BBINOJIHEHUM 3aJJaHUH, | COBMECTHOIO
JIMHUHU Tpamenuy, HaBBIKOB BBITIOJIHEHHUST | HECKOJIBKO OOBEKTOB, | YETKO BBIITOIHSIOT JeicrBus
HAy4UThCSI pelaTh TBOPYECKOTO 3aJ]aHusl. | MMEIONIMX o0Iine TpeboBaHuUs
3aJ1a49H. CBOWCTBA
13 Pemenne 3anau Hayuutbcs pemiats ®dopmupoBath HaBblkH | OnpenensaTh IIpunumarot YMerot Opath Ha
npocreine aHaJN3a, OCHOBHYIO U MIO3HABATEIBHYIO LIENb, | Ce0s MHUIMATUBY B
T€OMETPHUECKHE COIOCTaBIICHUS, BTOPOCTETIEHHYIO COXPAaHSTh €€ Ipu OpTaHM3aIN
3aj1a4u , OMHUPAasCh HA CpaBHEHUS nHpopmaruro BBITIOJIHCHNH 33JJaHNH, | COBMECTHOTO
paHee U3y4YEHHBIE YETKO BBIMOJIHSIOT JefcTBUS
CBOICTBa BEKTOPOB, TpeboBaHUS
HaXOAUTh CPEIHIOI0
JIMHUIO TPAMEIMH Mo
3aJJaHHBIM OCHOBaHHSIM
14 Konrponbnas Hayuurscst npumensite | @opmupoBarh HaBblkH | BeiOupars nantonee | Ilpoektupyror Perynupyror
padora Nel mo TEOpeTUUYECKUil caMOaHaJu3a, s peKTUBHBIC MapIpyT INPEOJI0IEHHUsS | COOCTBEHHYIO
Teme: «BexTopsi» Marepuai, U3y4eHHbI | CaMOKOHTPOJIS CHOCOOBI peleHus 3aTpyAHEHUi! B JIeSTEIbHOCTD
HAa MpeIbIIyIINX 3a1a4u o0yueHuu yepes HOCPENCTBOM

YpOKax, Ha PaKTHKE

BKJIIOYCHHE B HOBBIC
BHIbI ACATCIBHOCTH U

MMCbMEHHOU pedn
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(hopMeI
COTpyJHHYECTBA

Meton koopaunar 10 4y

15 Paznoxxenue ITo3nakomMutbcs © dopmupoBarb Breinensate u CpaBHUBaThH CBOU VYuarcs ynpaBisiTh
BEKTOpa MO JABYM MOHATUEM JKeJIaHUs OCO3HABaTh chopMynupoBaTh crnocob aercTBus ¢ MOBEJCHUEM
JAaHHBIM HEKOJIJIMHEapHbIX CBOU TPYAHOCTH U npobiemy U3BECTHBIM napTHépa-yoexnaTb
HEKOJITMHEAPHbIM BEKTOPOB, C IEMMOI1 CTPEMUTHCS K UX aNTOPUTMOM pELIEHUs | €ro,
BEKTOpaM IIPEOJIOTIECHUIO, KOHTPOJIUPOBATH,
MPOSIBIIATH KOPPEKTUPOBATh U
CHOCOOHOCTH K OLICHUBATh €T0
CaMOOIIEHKE CBOUX JIEUCTBUS
JIEUCTBHH, MOCTYIIKOB
16 Koopnunatst ITo3nakomMutbcs ¢ dopmupoBarhb Bri6upars Buocurts B pemienue Hocrarouno
BEKTOpa MTOHATHEM KOOPIWHATHI | TIOTPEOHOCTH OCHOBAHHS U CBOY KOPPEKTHBEI TOYHO ¥ TIOJTHO
BEKTOpa, MpaBUIaMHU proOpeTeHus KPUTEPHH JJIS MTOKA3bIBAIOT CBOIO
neficTBUS Hall MOTHBAIIMHY K TIPOIIECCY | CpPaBHEHMS, TOYKY 3pEHUS IPH
BEKTOpaMH o0y4eHns cepHaru, pemeHnn 3aaaq
KIaccupuKaIiu
00BEKTOB
17 IIpocreitmme ITo3HakoMuTHCS € ®opmupoBaTh LieneBble | Briaenats Brocuts KOppeKkTUBBI S pexruBHO
3a/1aud B MOHATUEM PaJuyC- YCTaHOBKH y4eOHOI KOJIMYECTBEHHBIE U JIOTIOJIHEHMUS B COTPYAHHUYAIOT B
KOOpJMHATAX BekTop. Hayuutses JIeSITeTbHOCTU XapaKTepUCTUKU COCTAaBJICHHBIE IJIaHbI rpymnmax npu
chopmynupoBaTh 1 00BEKTOB, 3a1aHHbIC pelIeHn! 3a1a4
JTOKa3BIBaTh TEOPEMY O CIIOBaMH
KOODJIHATE BEKTOPA.
[lozHakoMuUThCS C
bopmymoit ast
BEIUHCIICHUS
KOODPIMHATEI BEKTOpa
0 €r0 Haualy U KOHITY.
18 IIpocreitmme Hayuutscs ®opMHUPOBaTh HABBIKA | BBIAEIATH TOIBKO CpaBHUBaTh CBOM YMmeror
3a/1aui B chopmynupoBaTh 1 0CO3HAHHOT'O BHIOOpa CYIIECTBEHHYIO YacTh | CIIOCO0 AEHCTBUS C IpeACTaBIATh
KOOpJMHATAX JIOKa3bIBaTh GOpMYITy 6onee adpdexTBHOTO JUIS peLIeHUs 3a7a4l | U3BECTHBIM KOHKPETHOE
JUISL BBIUUCIICHUS croco0a perieHus ANTOPUTMOM pEIICHUs! | COAep’KaHUe U
KOOPJMHATHI CepPeIUHbI coo0Imare ero B
OoTpe3Ka MUCHbMEHHOU
dhopme.
19 Pemenne 3anau ITo3nakomMutbcs ¢ ®dopmupoBaTh HaBbIKH | Buimenuts maBHoe U | Ompenensts YcraHaBnuBaroT U
METOZIOM MIpaBUIAMH JIEHCTBHA permeHns 3a1ad 1Mo CTPYKTYpHUpPOBaTh MOCTIEIOBATEIEHOCTh CPaBHHUBAIOT
KOOpIWHAT HaJT BEKTOPAMU C aJNTOPUTMY 3agaqy TIPOMEKYTOTHBIX pa3HbIe TOYKU

3aJaHHBIMH
KOOpAWHATaMH.

JNEUCTBUH IS
MOJTy4EHHsT KOHSTHOTO

3peHus, IPEXKIe
YeM IPHUHSThH
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Hay4duThCst BRIBOAUTH
dhopMyIIBI AJTst
HaXOXKICHHS
KOOp/IMHAT BEKTOPa,
KOOP/IMHAT CepeIUHBI
OTpe3Ka, JUTHHBI
BEKTOpa 110 ero
KOODPJIHATAM,
PACCTOSTHUE MEXKITY
JIByMSI TOYKaAMH,
pemarb 3a1a4n
METOJIOM KOOPIMHAT.

pe3yabrara

OKOHYATEIbHOE
pelieHue

20 YpaBHeHUe ITo3HakoMuTHCS € ®opmupoBaTh yMeHUs | Briaensats u CpaBHUBaTh CBOM VYuarcs ynpaBnats
OKPYXHOCTH BBIBOJIOM ypaBHEHHS HPaBCTBEHHO- (dopmynupoBatb crnocob aencTBus ¢ MOBEJCHUEM
OKpPY>KHOCTH. STHYECKOTO mpobaemy M3BECTHBIM napTHEpa-yOexaaTh
Hayuantscs OIICHUBaHUSA QITOPUTMOM peIIeHUs | ero,
(bopMyTHpOBATH yCBamBaeMOTO KOHTPOJIMPOBATh,
MIOHATHE YPAaBHEHUSA conepKaHusg KOPPEKTHPOBATh 1
JIMHAX Ha TUIOCKOCTH, OIICHUBATH €TO
pemarp 3a7a4u. JEUCTBHUS
21 YpaBHeHHE MPSAMOit [To3HaKOMHUTBCS C dopMupoBaTh CamocToATensHO CraBuTh yaeOHYIO ApPTyMEHTHPOBAThH
BBIBOJIOM ypaBHEHHS OCO3HaHHOCTb CBOUX COCTaBJISITH AJITOPUTM | 3a/1a4y Ha OCHOBE CBOIO TOYKY
npsimoit. Hayunrbces TpyAHOCTEH 1 peLeHus 3a1a4n COOTHECEHUS TOTO, YTO | 3PEHUs], CIIOPUTH U
COCTaBJISITh yPaBHEHHE | CTPEMJICHHUS K X y’Ke U3BECTHO U OTCTanBaTh CBOIO
IpsIMOIi 10 IIPEOJIOIECHUIO, YCBOEHO, U TOT0, YTO MO3ULIUIO
KOOp/IMHATaM JIBYX €€ CHOCOOHOCTH K HEHU3BECTHO.
TOYEK, pemarh 3aJa4d | CAMOOIICHKE CBOMX
JIeHCTBUHI
22 Pemenne 3agay no Hayuutbcs dopmupoBarhb Boccranasnusarh IIpoextupyror YcraHaBiuBaroT U
TeMe: «YpaBHEHHE (hopMyTHpPOBATH MTOJIOKUTENEHOTO MIPEIMETHYIO MapIIpyT MPEOAOJICHHUS | CPAaBHUBAIOT
OKpY>KHOCTH. TIpaBWjIa JCHCTBUH HAZl | OTHOIICHHWS K YICHHIO, | CHUTYAIIHIO, 3aTpyaHEHUH B pa3HbIe TOYKU
YpaBHeHUE BEKTOpPaMH C TO3HABaTEIFHON OTHMCAaHHYIO B 33/1a4e, | oOy4eHUH depes 3peHMsL, TPexkIe
PSAMOID 3aJaHHBIMH JIeSITeTFHOCTH BBIJICIUTH TOJIBKO BKITIOUEHHE B HOBEIC YeM MPHUHATh

KOOp/AMHaTaMu (CyMMa,
Pa3HOCTb, YMHOXEHHE
BEKTOpa Ha YHUCIIO),
BBIBOJUTH (POPMYIIBI
KOOPJMHAT BEKTOPa
yepe3 KOOPAUHATHI €ro
HayaJsa 1 KOHIIa,
KOOPJHMHATBI CePEINHbI
OTpe3Ka, JTHHEI
BEKTOPA I10 €ro

TJIaBHOC OJIA
peuicHuA 3aga4uu.

BUABI ACATCIBHOCTHU U

(dhopMeI
COTPYAHUYECTBA

OKOHYATEIBHOE
peleHue
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KOOpAUHATaM 1 T. 1.

23 Pemenue 3anau 1 | Hayuurscs pemiatsb DopmMUpOBaTh YMeTb BEIBOAUTH IIpunumars IIposBraTe
MpOCTEHIITNE 3a]1a49K YCTOMYHUBOM CIIEACTBUSA U3 MMO3HABATENIbHYIO 1I€JIb | TOTOBHOCH K
METO/IOM KOOPIHMHAT, MOTHBAIIMY K aHAJHN3Y, | AMEIOIINXCS B W COXPAHATH €€ mpu 00CYXICHHIO
BBIYUCIIATH JUTUHY U HCCIICIOBAHHIO YCIIOBHH 3a7a4H BBITTOJTHEHUH yUEOHBIX | Pa3HBIX TOYEK
KOOPJIMHATHI BEKTOPA, JaHHBIX JIercTBHM, YETKO 3peHUs U
YTOJ MEXITy BBITTOJTHATE BBIpabOTKe 00IIeH
BEKTOpaMH TpeOoBaHUSA MO3HUIINAN
[MO3HABATEJIbHON
3aaun
24 KonrponbHas 1 | Hayuutbcs npumenste | @opmupoBath HaBbiki | BeiOupats Haubonee | [IpoekTupyror Perynupyror
pabota Ne2 o TEOPETUUECKUI caMoaHalu3a, 3¢ G eKTUBHEIC MapUIPYT MPEOAOJICHHUS | COOCTBEHHYIO
TteMme: «Metog MaTepual, U3y4eHHbI | CAaMOKOHTPOJIS CIOCOOBI peleHHs 3aTpyAHEHUN B JIeSITENbHOCTD
KOOPJIMHAT Ha TPeJbIIyInX 3a/1a4uu o0yueHHu yepes HOCPENCTBOM

ypOKax, Ha MPaKTHKE

BKJIFOYEHHE B HOBBIE
BUJbBI IEATCIBHOCTH U
(hopmBI
COTPYAHHYECTBA

MHCbMEHHOM peun

CooTHOomIeHUsI MeK1Y CTOPOHAMH H YIVIAMH TPEYTroJbHHKA, CKAJSIPHOE II

OU3BECACHHUEC BEKTO

poB (144)

25 Cunyc, KOCHHYC, 1 | [o3HakoMuTBCS C DopmMHpOBaTh AHanu3upoBartb Brigenstor u oco3Haror | Oco3HaBath
TaHIeHC yria MOHATUEM CUHYCA, MOJIOKUTENBHOTO 3aja4y, BbLACHSSL TO, 4TO YCBOCHO M YTO | KAu€CTBO M YPOBEHb

KOCHHYCa, TAHTEHCA U | OTHOIICHUS K YYEHUIO, | IJIaBHOE emé noasuexar YCBOEGHUSL.
KOTaHIeHca JUid YITOB | MO3HABaTelIbHOI YCBOEGHHUIO,
ot 0° go 180°. JIeSITEIbHOCTH
Hayuutscs
(bopMyTHUpPOBATE U
JIOKa3bIBaTh OCHOBHOE
TPUTOHOMETPHUUECKOE
TOXJECTBO, BHIBOANUTD
(bopMyIBI st
BBIYHCIICHUS
KOOPJHMHAT TOUYKH U
(opMyIIbl IPUBEICHUS

26 Cunyc, KOCHHYC, 1 | Hayuurbcs BEIBOIUTH DopmMHpOBaTh BoccranaBnuBarh CanngaroT cBoi crocod | YMeIoT ciymars 1

TaHIeHC yria (bopmysl, yCTOWYUBOM IIPEIMETHYIO JEHCTBUS C ITAIOHOM CHBIILIATH APYT

CBS3BIBAIOLIUE CUHYC, MOTHUBALUU K CUTYALHUIO, Jpyra, 10CTaTOuHO
KOCHHYC, TAHT€HC, poOJIeMHO-TIONCKOBOW | ONMCaHHYIO B 3ajaye, MOJHO U TOYHO
KOTaHTEHC OJJHOTO H JIESITENBHOCTH BBIJICIIUTH TOJIBKO BBIPAXKAIOT CBOU
TOTO K€ yITla, PelIaTh IJIaBHOE JUIS MBICITH
3aJ1a4u 10 TEME. pelLIeHHs 3a8a4H.

27 CuHyc, KOCUHYC, 1 | HayuuThcs BBIBOAHUTD ®opmupoBarh HaBbIKK | BeimensTs dopmupoBarh YcraHaBiuBaroT U

TaHTEHC yTia

($hopMyITy OCHOBHOTO

aHaJin3a, TBOPUYECKOMN

0000IMEHHBIN CMBICIT

OCO3HAaHHOCTh CBOUX

CPaBHHBAIOT
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TPUTOHOMETPUYECKOTO | MHULMATUBHOCTH U u popmanbHYIO TPYAHOCTEH 1 pa3HbIe TOUKU
TOXJECTBA, aKTHBHOCTH CTPYKTYPY 3aauu CTPEMJICHUS K UX 3peHUs, IPEXIE
npocreiinie GopMyIts! MPEOOIICHUIO, YeM IPHUHATH
MIPUBECHUS, CIIOCOOHOCTH K OKOHYAaTENbHOE
OTIPEZICTATH 3HAYCHHE CaMOOIICHKE CBOUX pelieHue
TPUTOHOMETPHUUECKUX JIeUCTBUI

(GYHKIHI U yTII0B OT

0° mo 180°mo

3a7aHHBIM 3HAYCHUSIM

YIJIOB.

28 Teopema o Hayuutscs DopmMUpOBaTh YMeTb BEIBOAUTH OnenuBarb Pa3BuBarbs ymeHnue
IUIOIAAN (dopmynupoBaTh U MOJIOKUTENBHOTO CIEICTBUA U3 JOCTUTHYTHIN UHTErPUPOBATHLCS B
TPeyroiabHUKA JIOKa3bIBaTh TEOPEMY O | OTHOLIEHHUS K YUEHHIO, | MMEIOLIUXCA B pe3ynbTar rpymniy

IUIOIAAN XKeJNaHUs NpUOOpeTaTh | yCIOBUM 3a/1a4u CBEPCTHHUKOB U
TpeyrojabHUKA. 3HATh HOBBIC 3HAHUS, yMEHUS | JAQHHBIX CTPOHTH

¢dopmMyiry ruoniagy HPOIYKTHBHOE
TpEYTroJbHUKA. B3aUMOJICHCTBHE CO
Hayuutscs permars CBEPCTHUKAMH U
3aJ1a4u 10 TEME. B3POCIBIMU

29 Teopema cuHyCOB U Hayuutbcs dopmupoBarb YMmeTh 3aMeHsITh Onpenenstb YMeroT nepeBoInTh
KOCHHYCOB ¢dbopMmynupoBaTs U yCTOHYNBOH TEPMHHBI MOCIIE0BATEIHHOCTD KOH(IUKTHYIO

JIOKa3bIBaTh TEOPEMBI MOTHBAIAN K OTIpECTICHUSIMA MPOMEKYTOYHBIX CHUTYaIHIO B
CUHYCOB U KOCUHYCOB, | U3Y4YEHHUIO U JeicTBuit st JIOTMYECKUH MJIaH U
IIPOBOJUTH 3aKpEIUICHUIO HOBOTO MOJTY4EHUS KOHEYHOTO | pa3pelaroT e€ Kak
JIOKa3aTeNIbCTBO pe3ynbTara 3aauy yepes
TEOpPEMBI U IPUMEHSTH aHaIu3 yCIoBUI

€€ Mpu pelICHNH 3a1a4

30 Pemenune HayuuThcst BEIBOAUTH ®opMHUPOBaTh HABBIKOB | YMEThb BBIBOJUTH CocTaBnsTh IIaH U IIposBrsaTe

TPEYroJIbHUKOB TEOpPEMBI CUHYCOB U OpraHU3alliM aHAJIU3a | CICACTBHS U3 MOCIIEI0BATENILHOCTh TOTOBHOCTB K
KOCHHYCOB. CBOEH IEITENLHOCTH HMEIOIINXCS B JEWCTBUMN 00CYXICHHIO
ITo3HakoMuThCS M YCIIOBUH 3a1a4n Pa3HBIX TOYEK
BBIBOJUTH (POPMYIIBI JTAaHHBIX 3pEHUS U
TS BEIYUCIICEHUSA BEIpaboTKe o0ImIeH
TUTOIIA ! HO3UIAN
napajuienorpaMma.
Hayuutscs pemats
3aJa4M MO TEME.

31 Pemenune HayuuTtscs pemars ®opMHUpOBaTh HABBIKOB | BeIaenaTsh CraBuTh yueOHYIO Hutepecyrorcs
TPEYroIbHUKOB TPEYrOJbHUKH 110 IBYM | pabOTHI 110 aIropuT™My | (GOpMalibHYIO 3a/lauy Ha OCHOBE Yy>KHM MHEHUEM U

CTOpPOHaM U Yroi CTPYKTYpY 3aJauu COOTHECEHUSI TOTO, UTO | BBICKA3bIBAaTh CBOE

MEXI1y HUMH, IO
CTOpOHE U
TIPUJICKAIIUM K HEH

YK€ U3BECTHO U
YCBOEHO, M TOTO, YTO
HEH3BECTHO.
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yIjlaM, 10 TpEM

CTOpOHaM
32 M3meputenbHbIe Hayuutbcs DopMupoBaTh HaBBIKH | Buimenars 00bekThl U | [IpeaBocxumiaror YmMerot ciymath U
paboTHI ¢dbopMynupoBaTs U aHaJM3a, MIPOLIECCHI C TOUKH BPEMCHHbBIC CJIBIIIATD APYT
JIOKa3bIBaTh TEOPEMBI COIOCTaBIICHUS, 3pEHUS LIEJIOTO U XapaKTePUCTHKH Jpyra, T0CTaTOYHO
CHHYCOB U KOCHHYCOB, | CPaBHEHUS JacTen JOCTHKCHUS MOJTHO ¥ TOYHO
dbopmymy s pe3ynbprara (OTBEYalOT | BBIPAXKAIOT CBOM
BBIYHCIICHUS Ha BOIIPOC «KOTJa MBICITH
iomaaen Oynet pe3ynbrar?»
TpeyrojabHUKA U
napajuienorpaMma.
Ilo3HakoMuUThCS C
MeTOoiaMU
U3MEPUTENBHBIX PadoT
HAa MECTHOCTH.
33 Pemenne 3agau no 3HaTh MOHSTHE yTIIa ®opmupoBarh HaBbIKM | BoccTanaBnuBath IIpoexTupoBath IIposiBasTh
TeMe: MEXIY BEKTOPaMH. COCTaBIICHUS MPEAMETHYIO MapIIpyT MPEOJOIEHUsS | TOTOBHOCTh
«COOTHOICHUS Hayuutscs anropuT™Ma CHUTYAIIHIO, 3aTpyIHEHUH B a/IeKBaTHO
MEKy CTOPOHAMH ¢dopmynupoBaTs BBITIOJTHEHNS 33/1aHNsA, | ONMCAHHYIO B 3aJa4e, | OOydeHUH depe3 pearupoBath Ha
U yIilaMu OTIpezIeIeHNE HABBIKOB BBITTOJTHEHHUS | BBIJCIUTH TOJIBKO BKJIFOYCHHUE B HOBBIC HYXIbI JPYTHX,
TPEyroJIbHUKA» CKaJIIPHOTO TBOPYECKOTO 33JaHUS. | TJIABHOE JJIS BUJIBI ACATEIBHOCTH U | OKa3bIBaTh IIOMOIIb
MIPOU3BEACHUS peleHus 3a1a4. (dhopMeI U SMOLIMOHAJIBHYIO
BEKTOPOB, PElIaTh COTPYAHHYECTBA HOAJIEPIKKY
3aJa4M MO TEME. napTHépam
34 Yron mexny Hayuutscs DopmMHpOBaTh BriOupars Buj Oco3HaBaTb caMOro YcraHaBNIUBaOT
BEKTOPAMH. (dopmynupoBaTh U NOTPEeOHOCTH rpadudeckon ceOsl Kak JIBIKYIIYIO JIOBEPUTENIbHBIE
CkansipHoe JIOKa3bIBaTh TEOPEMY O | MPHOOPETEHUS MOJIeNIY, afICKBATHOM | CHIIy CBOETO HAyYeHMs, | OTHOIICHUS
MPOU3BE/ICHNE CKaJIIPHOM MOTHBAINH K MPOILIECCY | BBIACICHHBIM CBOIO CITOCOOHOCTB K
BEKTOPOB MIPOMU3BEACHHUN JIBYX oOyueHus CMBICIIOBBIM MOOWIIM3AINHN CHI U
BEKTOPOB B eIMHALIAM SHEPTHUH, BOJIEBOMY
KOOpZIMHATAX, PEIaTh YCUIIHIO- K BBIOODY B
3aj1a4u 110 TEME. CHUTYallnu
MOTHBAI[HOHHOTO
KOH(JIMKTa, K
MPEOI0TICHUIO
HOpEensiTCTBUI
35 CkamnstpHoe Hayuutscs ®dopmuposars ymenust | BeiOupars 3HaKo- IIpensocxumarot IIposBraTe
MpOU3BEICHHE (dopmynupoBaTh U KOHTPOJIUPOBATh CUMBOJIMYECKUE BpPEMEHHBIE YBa)KUTEIbHOE
BEKTOPOB. JIOKa3bIBaTh TEOPEMY O | IPOLECC U Pe3yNIbTaT cpeacTBa Ams XapaKTepUCTUKU OTHOIIIEHHE K
CsoiicTBa CKaJISIpHOM JIeSITeIbHOCTU MOCTPOEHUS MOAENH | JOCTMDKEHUS napTHépam,
CKaJISIPHOTO MIPOMU3BEACHHUN JIBYX pe3ynbTara (OTBEYAOT | BHUMaHHE K
MPOU3BEICHMUS. BEKTOPOB B Ha BOIIPOC «KOTJa JUIHOCTHU JIPYTOTO,

KOOPJMHATAX, peIIaTh

OyzeT pe3ynbraT?

aJICKBaTHOC
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3aJ1a4u 110 TEME. MEKJIMYHOCTHOE
BOCTIPHUSITHE
36 CkaysipHOE 1 | 3narbm ®dopMupoBaTh HABBIKH | BhIpakaTh CMBICTT CocTaBnsTh IIaH U OnuchIBaroOT
TIPOM3BEICHIE (hopMyTHpPOBATH aHaJIN3a, TBOPYECKOM CUTYalluu MOCTIeIOBATEIEHOCTh cozep)kaHme
BEKTOPOB M €r0 oTpeneneHue WHUIAATHBHOCTH U Pa3INIHBIMA JeHCTBUH. COBEPIAEMBIX
CBOMCTBa CKJISIPHOTO AKTUBHOCTH cpeAcTBaMu JNIEWCTBUI C IENIBIO
TIPOU3BEICHUS (puCYHKH, CXEMBI, OpHEHTAINH
BekTopoB. Hayumntbcs CHMBOJIBI, 3HAKH) TIPEeAMETHO-
(dbopmynupoBaTh 1 NPaKTUYEeCKOH WiIn
JIOKa3bIBaTh TEOPEMY O Jpyroi
CKaJISIPHOM JIeSATEIILHOCTH.
IIPOU3BEICHUHU ABYX
BEKTOPOB B
KOOpAHHAaTax, pemarhb
3a[a49M [0 TEME.

37 Pemenne 3anau 1 | 3narbm dopmupoBarb Bripaxats cTpykrypy | BHOCHTBH KOppEeKTHBBI Hcnons3ytor
(hopMyTHpPOBATH MTO3HABATEIBHBIN 3a1a49y pa3HBIMU 1 TOTIOJTHCHHUS B MIPaBUJIbHBIC
oTpeneneHue HHTEpEC cpencTBaMu crocob cBOMX SI3BIKOBBIE CPEICTBA
CKJISIPHOTO JICHCTBUH B cllydae JUTSL OTOOpaXKCHHSI
TIPOU3BEICHUS PacXOXKACHHUS 3TAJOHA, | CBOWX MBICIIEH
BEKTOPOB. peabHOTO IEHCTBHS

38 KonrponbHas 1 | Hayuurtbcs npumensts | @opmupoBath HaBblkK | Brioupars Hanbonee | [Ipoexrupyror Perynupytor

padora Ne3 o TEOpEeTHYECKUH camoaHajn3a, s peKTUBHBIC MapIpyT INPEOJIOIEHUsS | COOCTBEHHYIO
TeMe: Marepuail, U3y4eHHbIH | CAMOKOHTPOJIS CHOCOOBI peleHus 3aTpyIHEHUH B JIeITeILHOCTD
«CoOTHOILIEHUS Ha MpeAbIIyIINX 3a7a4u o0yueHuu yepes MOCPEACTBOM
MEX/1y CTOPOHAMH ypOKax, Ha MPaKTHKE BKJIFOYEHHUE B HOBBIE MUCBMEHHOHN pedn
U yIJIaMu BUJIBI AEATEILHOCTU U
TPEYTOIbHUKA. (hopmBI
CkamnspHoe COTPYOHHYECTBA
TIPON3BECHUE
BEKTOPOB.»
JUIMHA OKPYKHOCTH M II0IIaAbL Kpyra (124)
39 IIpaBunbHbII 1 | [o3HakoMuTBCS C DopmMUpOBaTh Co3znaBaTh CTpYKTYpy | BHOCST kOppekTuBbl U | Yuarcs pa3pelmarsb
MHOTOYTOJIbHUK MOHATHEM NPABUWIBHBIA | ITOJIOKUTEIHEHOTO B3aUMOCBSI3eH JIONIOJIHEHUS B KOH(JIMKTBI, NCKAaTh
MHOT'OYTOJIbHUK. OTHOIIEHMS K YYEHHIO, | CMBICIOBBIX €IMHUIl | COCTABJIEHHBIE [LUIAHBI Y OIIEHMBAaTh
Hayuurbcst BRIBOTUTH JKeJIaHus NpuodpeTaTh | TeKcra aJIbTEepPHATUBHbIE
(bopMymBI st HOBBIC 3HAHUS, YMECHUS CHOCOOBI PEIIeHNS,
BEIUUCIICHUS yTJIa MPUHUMATH
MIPaBUIBHOTO N- OKOHYATEIbHOE
YTOJBHHKA, PEIIaTh pemeHne
3a[a4M 0 TEME.
40 OKpY>XHOCTb, 1 | Hayuutscs DopMupoBaTh Briensats Oco3HaBaTh CaMOTo YMeroT Opath Ha
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OIIKMCaHHas OKOJIO
IIpaBUJIBHOTO
MHOTOYTOJIbHUKA 1
BITMCaHHAas B

(dopmynupoBaTh 1
JIOKa3bIBaTh TEOPEMBI
00 OKpPYXHOCTSIX,
ONHUCaHHOHN OKOJIO

MOJIOKUTEIBHOTO
OTHOIICHHS K YICHHUIO,
MO3HaBaTEeILHOM
IeSITEILHOCTH,

KOJINYECTBEHHBIE
XapaKTePUCTUKA
00BEKTOB, 3aJaHHBIE
CII0BaMu

ce0s KaK IBHXKYIIYIO
CHUITy CBOETO HAyUYCHHS,
CBOIO CIIOCOOHOCTH K
MOOHIIM3AIIUN CHJT U

ceOs1 MHULIMATUBY B
OpraHu3aIu
COBMECTHOTO
JIEUCTBUS

MpaBHIbHBINA MIPaBIIILHOTO XKETaHUs IpUOOpeTaTh SHEPTHUH, BOJIEBOMY
MHOTOYTOJIBHUK MHOTOYTOJIbHUKA 1 HOBBIC 3HAHUS, YCHIINIO — K BEIOODY B
BIIICAaHHOH B YMEHHUS, CHUTYaIllnu
IIPaBUIIbHBII COBEpIIIEHCTBOBATh MOTHUBALIMOHHOTO
MHOTOYTOJIBHUK HUMEIOIUeCs KOH(]JIMKTa, K
MPEOI0TICHUIO
HOpPEensiITCTBUI
41 Dopmynsl 1t ITo3HakoMuUTHCS € DopmMHpOBaTH IIpoBoauTh aHamu3 Onpenensts VYuarcs pa3pemars
BBIUUCIICHUS BBIBOJIOM (hopmy, OCO3HAaHHOCTb CBOUX CHOCO0O0B peleHus MOCIIEI0BATENILHOCTh KOH(JIMKTBI, NCKaTh
IUIOIAAN CBS3BIBAIOLIUX TpyAHOCTEH U 3aJa4M C TOUKU MPOMEXKYTOUHBIX U OLICHUBATh
HPaBHIBLHOTO paauychl BIUCAHHOM U | CTPEMJICHHUS K UX 3pEeHUs UX JEeHCTBUHN [T aJIbTEePHATUBHbIC
MHOTOYTOJIbHUKA, OTIMCAHHOH MIPEOAOIICHNUIO, PaLOHATBHOCTH U MOJyYeHNSI KOHEYHOTO | CHOCOOBI pEelIeHUs,
€r0 CTOPOHBI U OKPY’KHOCTH CO CIOCOOHOCTH K 9KOHOMHUYHOCTH pesynbTara NPUHAMATH
pagmyca CTOPOHOM TMPAaBUIBHOTO | CAMOOLICHKE CBOMX OKOHYATEIbHOE
BIIMCAHHON MHOTOYTOJIbHHKA. IEeUCTBUI pelieHue
OKPY>KHOCTH Hayuutscs pemars
3aJa4M MO TEME.
42 Pemenue 3anau no ITo3HakoMuUTBCS €O DopmMHpOBaTH BoccranaBnuBarh IIpoextuposars IIposBrsaTe
TeMe: crocobamu yCTOMYUBOM IIPEIMETHYIO MapuIpyT NPEOAOJIEHHs] | TOTOBHOCTh
«IIpaBUJIbHBII MOCTPOEHUS MOTHUBAIUU K CUTYALHIO, 3aTpyAHEHUi! B aJIeKBaTHO
MHOTOYTOJIbHUK IIPaBUIBHBIX U3yUYCHHIO U OIMCaHHYIO B 33jJa4e, | oOy4eHuH yepe3 pearupoBarb Ha
MHOTOYTOJIbHUKOB. 3aKpEIUICHUIO HOBOTO BBIJIEIUTH TOJIBKO BKJIIOUEHHE B HOBBIE HYX/bl JPYTUX,

HayuuTtbcst BBIBOIUTH
(bopMyIBI st
BBIYMCIICHHS TIOIIAAN
[IPaBUJILHOTO
MHOT'OYTOJIbHUKA, €TO
CTOPOHBI ¥ paJNyCOB
BIIMCAHHOM U
OIMMCAaHHOM
OKPYXKHOCTEH,
opmyay,
BBIPAXKAIOIIYIO
IUIOIIAAb
TpEYroJbHUKA Yepe3
NEPUMETP U paanycC
BITMCAHHOM
OKPYKHOCTH, CTPOUTD
MPaBUJIbHbBIC

TJIaBHOC IJIs1
pemenus 3aga4uu.

BHIBI ACATCIPHOCTH U

(hopmBI
COTPYAHHYECTBA

OKa3bIBaTh IOMOIIb
Y SMOLIMOHAJIBHYIO
TIOJIEPIKKY
TmapTHEpPam
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MHOTOYT'OJIbHUKH

43 JlinHa oKpy>KHOCTU ITo3HakoMuTHCS € DopmMUpOBaTh BriOupars, CraBuTh yueOHYIO Hcnons3yror
BBIBOJIOM (hOPMYJIBI, yCTOWYNBOH COIIOCTABIATH U 3aJady Ha OCHOBE MpaBHJIbHBIC
BBIPAKAIOLIEH JUTHHY MOTHBAIAN K 000CHOBBIBaTh COOTHECEHUSI TOTO, YTO | SI3BIKOBBIE CPENICTBA
OKpPY>KHOCTH uepe3 eé MIPOOJIEMHO-TIOUCKOBOM | CITOCOOBI peIIeHUs YK€ H3BECTHO U JUTSL OTOOpaXKCHHSI
paauyc, u HOopMyIIEI JIESITENbHOCTH 3a1aq YCBOEHO, ¥ TOTO, YTO CBOHMX MbICTIEH
JUTSL BBIYUCIICHUS eé HEM3BECTHO.

JUIUHBI TyTH
OKpPY>KHOCTH C
3alaHHOU IpalyCHOI
Mepoi. Hayuntbcs
permaTh 3aga4u Mo
TEeMe.

44 Pemenue 3anau no ITo3HakoMuUTHCS € ®dopmupoBars HaBEIKOB | BeiOupars IIpoextuposars YMeEIoT nepeBouTh
Teme: «J{nuHa BBIBOJIOM (hOPMYJIBI, OpraHM3alliM aHaJIu3a | CMBICJIOBBIC €MHUIIBI | MAapLIPYT NPEOJONCHHs | KOH(PIMKTHYIO
OKPY>KHOCTH» BBIPAKAIOLIEH JUTHHY CBOEH JESATENbHOCTH TEKCTa U 3aTpyIHECHUH B CHUTYaIHIO B

OKPY’KHOCTH 4epe3 eé yCTaHaBIMBaTh o0yueHHnu yepes JOTUYECKHUHl IUIaH U
paauyc, u HOopMyIIEI OTHOIIECHHS MEXILY BKJIFOYCHHUE B HOBBIC paspemars 3Ty

JUTSL BBIYUCIICHUS HUMH BUJIBI ACATEIBHOCTH H | 337ady 4epes3
JUIUHBI TyTH (hopMEI aHaJIN3 yCIOBHUH.
OKPYKHOCTH C COTPYIHHYECTBA

3alaHHOU IpalyCHOI

Mepoi. Hayuntecs

pemaTh 3aga4u Mo

TEeMe.

45 ITnomans xkpyra u ITo3HakoMuUTHCS € ®DopMHUpOBaTh LIENEBBIX | YMETh BEIOMpaTh OnenuBarb Jocratouno

KPYrOBOTO CEKTOpa MOHATUEM KPYTOBOM YCTaHOBOK y4eOHO 00001mEHHBIE JOCTUTHYTHIN TOYHO U MOJHO
CEKTOp M KPyroBOH JIESITEITbHOCTH. CTpaTerust pelIeHust pe3ymnbTar MOKa3bIBAIOT CBOIO
CETMEHT, C BBIBOJIOM 3a7a9u TOYKY 3pEHUS MIPU
IUIOIIAgN KPYTOBOTO pelIeHn: 3a1a9
CEKTOpa 1 KPyroBOTo
cermenTta. Hayuurbcs
pemarh 3aJa4u 1o
TEeMe.

46 Pemenue 3anau no ITo3HakoMuTHCS € ®opmupoBaTh HaBbIKU | BoccranaBnuBars IIpoextuposars Jocratouno
Teme: «Ilnomane BBIBOJIOM (hOPMYJIBI aHaJlu3a, TROPUYECKOH IPEIMETHYIO MapuIpyT NPEOAOJIEHUs] | TOYHO U MOJIHO
Kpyra 1 KpyroBoro IUTOLIAIN KpyTa. MHULIUATUBHOCTH U CUTYALHIO, 3aTpyAHEHUil B MOKAa3bIBAIOT CBOIO
CEeKTOpa» HayuuTscs pemars AKTUBHOCTHU OIMCaHHYIO B 33Ja4e, | o0y4eHuH yepe3 TOYKY 3pEHUS IPU

3a[a4d MO TEME. BBIJIEIUTH TOJIBKO BKJIIOUEHHE B HOBBIE pelIeHn! 3a1a4
IJIaBHOE ISt BUJBI 1eATEIbHOCTU U
peIIeHus 3a1a4m. (hopmBI
COTPYIHHYECTBA
47 Pemenne 3anau Hayuurtbcs pemiats dopmupoBarthb OcymecTBasaTh mouck | [IpuHuMarp Hurepecyrorcs
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3a/1a4i HA MPUMCHCHUE
dhopMyIIBI AJTst

BBIYKCIICHHS TUIOLIAIH,
CTOPOHBI IIPABHIBHOTO

MTOJIO)KUTEIIEHBIC
OTHOIIICHHS K yuEOe,
JKeJIaHusI IPHOOpETaTh
HOBBIC 3HAHUS U

U BBIZICIICHHC
HE00X0TUMOMH
nHpOopMaIu

MO3HABATEIbHYIO LIETb,
COXpaHsATh €€ Mpu
BBITTOJTHEHUN yIeOHBIX
JeHCTBHH,

YYyKUM MHCHHUEM U

BBICKAQ3BIBAIOT CBOE.

MHOTOYTOJIbHUKA U YMEHHUS. pEryIpoBarh BeCh
paauyca BIMCAaHHOU IpoLece ux
OKpYKHOCTH BBITIOTHEHHS M YETKO

BBITIOJTHATD

TpeOOBaHUs

[I03HABAaTEIbHOU

3a/lauu.

48 Pemenue 3anau HayuuTtscs pemars DopmMHpOBaTh IIpuMeHATE METOABI IIpensocxumarot [IposBrstor
3a[a4yl ¢ IPUMEHEHUEM | >KEIaHUS OCBAaUBATh nH(pOpMaLMOHHOTO BpPEMEHHBIE TOTOBHOCTh
dopmyi, HOBBIE BU/JIBI MIOUCKA XapaKTepUCTUKU aJIeKBaTHO
¢dopmynupoBaTs JIESITENbHOCTH, JOCTHKCHUS pearupoBath Ha
OTIPEETECHUS y4acTBOBAaThb B pe3yinbTara (OTBEYAOT | HYXIBI IPYTHX,
IIPaBIIIBHOTO TBOPYECKOM Ha BOIIPOC «KOTJa OKa3bIBaTh IIOMOIIb
MHOTOYTOJIbHHKA, CO3HMIATETHFHOM OyzeT pe3ynbTar?» ¥ SMOIIMOHAIBHYIO
JIOKa3bIBaTh TEOPEMBI mporecce TIOAJEPIKKY
00 OKpPYXHOCTSIX, mapTHEpamM
OMHCAHHBIX OKOJIO
IIPaBUIBHOTO
MHOTOYTOJIbHHUKA U
BIIMICAaHHBIX B HUX.

49 Pemenue 3anau HayuuTscs pemars ®opmupoBaTh HaBelkH | CTpyKTypuUpOBaTh BrocsaT xoppextuBsl u | IIposiBisttor
3aj]a4yu Ha IOCTPOEHHE | pabOTHI [0 ANTOPUTMY | 3HAHMSA JIOTIOJTHEHHUS B YBa)KUTEIbHOE
MPaBIIILHOTO COCTaBIICHHBIE TITAHBI OTHOILIEHHE K
MHOTOYTOJIbHHKA, napTHEpaM,
¢dbopMynupoBaTs 1 BHHMaHHE K
OOBSCHATH MMOHATHS JUIHOCTHU JPYTOTO,
JUTHHBI OKPYXHOCTH, a/IeKBaTHOE
IUTOIIAH KpyTa, MEXIMIHOCTHOE
JUTMHBI TYTH, TUTOIAN BOCIIpUSITHE
KpPYTOBOT'O CEKTOpa U
KpPYTOBOI'O CETMEHTA.

50 KonTposnbhas Hayuurscst npumensite | @opmupoBarh HaBblkH | BeiOupars nauntonee | Ilpoektupyror Perynupyror
pabora Ne4 o TEOpeTUUYECKUil camoaHanu3a u s peKTUBHBIC MapIpyT INPEoJI0IEHHsS | COOCTBEHHYIO
Teme: «J{nuHa Marepuai, U3y4YeHHbI | CaMOKOHTPOJIS CHOCOOBI peneHus 3aTpyAHEHUi! B JIeSTeIbHOCTD
OKPYXHOCTH, Ha MpeIbIIyIINX 3a1a4u o0yueHuu yepes HOCPENCTBOM
IUIOIAb KPyTa U ypOKax, Ha IIPaKTUKE BKJIFOYCHHUE B HOBBIC MICbMEHHOH pedn
KpPYTroBOTO BUJIBI AEATCIBHOCTU U
CeKTOpa.» (hopmBI

COTPYIHHYECTBA
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51

OTtobOpakeHue

Ilo3HaKOMHTBCS C

®DopMHUpOBaTh HABBIKK

Bri6upars Hanbonee

Cnuyaror cBoi croco0

VYMEIOT C ITOMOIIBIO

TUIOCKOCTH Ha ce0sl. TTOHITHEM 0CO3HAHHOTO BEIOOpA s exTuBHBIE JIEACTBUS C 3TAJIOHOM BOTIPOCOB
ITonsiTne 0TOOpaXeHHe Hauboee CIocoObI pelIeHUs JIOOBIBATH
JIBIKEHUS. IUIOCKOCTH Ha ceos, s exruBHOTO 3a1a4n HEIOCTAIOMIYIO
TIOHSTHE TBUKCHYSL. crroco0a pemeHus WHPOPMAITUIO
52 CaoticTBa ITo3HaKOMHUTKCS CO dopmMupoBaTh OCo3HaHHO U Crnugarot cBoit cioco6 | [TnmanupyroT oOmme
JIBHDKCHHS. CBOWCTBAMU YCTOMYHMBOM MIPOU3BOJIHLHO JIEUCTBUS C ITATIOHOM CIOCOOBI PEIICHUS
JIBUKEHUS, OCEBOU 1 MOTHUBAIIMY K aHATN3Y, | CTPOWUTH peueBBIC
LEHTPATBHOM HCCIICIOBAHHIO BBICKa3bIBaHHS B
CUMMeTpHeH. YCTHOU U
MMUCBMEHHOU (popme
53 Pemenue 3anau no Hayuutscs DopmMUpOBaTh BoccranaBnuBarh IIpoextupyror Ymeror Oparb Ha
teme: «[lonsTHE (dhopMyTUpOBaTh JKEJIaHWs 0CO3HABATh MPEIMETHYIO MapUIPyT MPEOAOJICHUs | ceOs HHUIIMATHBY B
nBwkenust. OceBast orpezienieHue CBOH TPYIHOCTH U CUTYAIIHIO, 3aTpyJAHCHUIl B OpraHU3aIIH
U IIEHTpaJbHas apajuieIbHOTO CTPEMUTBCS K UX OIMCaHHYIO B 33Ja4e, | o0y4eHuH yepe3 COBMECTHOT'O
CUMMETPHS» MepeHoca 1 MOBOPOTa, | HPEOIOICHUIO, BEIJICIUTH TOJIBKO BKITIOUEHHE B HOBEIC JercTBUs
OCYIIECTBIATh TIPOSIBIIATH IJIaBHOE IS BUBI IEATSITFHOCTH U
TapaJuIeIbHBINA CIOCOOHOCTH K pelIeHus 3a1a4m. (hopmBI
TIEPEHOC U TIOBOPOT CaMOOIICHKE CBOUX COTPYOHHYECTBA
¢duryp JIEHCTBUH, MIOCTYIIKOB
54 ITapannenpHbITH ITo3HaKOMHUTBCS C dopMupoBaTh [Tonnmars u CrugaroT cBo# ciocod | YMEIOT C ITOMOIIBI0
MEePEHOC MOHATUECM JKEJIAHWs OCBAaUBaTh aJICKBaTHO OLICHUBAThH | JICWCTBUS C ATAJIOHOM, | BOIPOCOB
napasuIeTbHBINA HOBBIC BH/IBI SI3BIK CPEJICTB 00HAPYKHUBAIOT JOOBIBATH
HIEpeHoC. JIeSITENIEHOCTH, MacCcoBOM OTKJIOHCHHUS U OTJIMYUS | HEJOCTAIOIIYIO
[To3HaKOMHUTHCS € Yy4acTBOBAaTh B HHPOPMAITUH OT JTaJIOHA. UHPOPMAITUIO
YTBEPIKJICHHUEM, YTO TBOPYECKOM
napasuIeTbHBINA CO3UIATEIBHOM
TIEPEeHOC — eCTh mporecce
nBrxkenue. Hayaurbcest
pemarTh 3aga4u mo
TEeMe.
55 IToBopoTt ITo3HaKOMHUTBCS C ®dopmupoBaTh yMeHUS | YMeETh BHIOUpATh CraBuTh yaeOHYIO YMerT NepeBOANTD

MOHSITHEM MTOBOPOT.
OCBOUTH MpaBUIa
MIOCTPOCHUS
TeOMETPHYECKHX
uryp ¢
UCTIOJIE30BaHHEM
MIOBOPOTA.
ITo3HakoMuUTBCS C
YTBEPIKACHHEM, UTO
MOBOPOT — €CTh
JIBIDKCHUE.

HPaBCTBEHHO-
STHYECKOTO
OIICHUBAHHUS
YCBaMBacMOr 0
COJICpKAHUS

Hamnbonee

s pexTuBHBIE
CHOCOOBI peneHus
3aj1aun

3a/1a9y Ha OCHOBE
COOTHECEHHUSI TOTO, YTO
YK€ U3BECTHO U
YCBO€HO, U TOTO, YTO
enié HEeM3BECTHO.

KOH(IUKTHYIO
CUTYallHIO B
JIOTMYECKUH MJIaH U
paspewniars 3Ty
3a/1a4y 4yepes
aHaJIU3 YCIOBUU.
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56

Pewenue 3anau:
«[TapannensHbIit
nepeHoc. [ToBopoT»

Hayuutscs
(hopMyIHpoBaTh
MOHSTHSA
MapaJiIeNbHOTO
MIEpeHoca 1 MoBOpoTa.

DopMHUpOBaTH YMEHHS
KOHTPOJINPOBATH
MIPOIIECC U Pe3yiIbTaT
JIeSITeTFHOCTH

BoccranasnuBarb
MIPEIMETHYIO
CUTYAIIHIO,
OTHMCaHHYIO B 3a/1a4e,
BBIJICIUTH TOJIBKO
IJIaBHOE IS

IIpoextupyror
MapIIpyT IPEOIOTCHUS
3aTpyAHEHUN B
o0y4eHun gepes
BKJIFOYCHHE B HOBBIC
BUJIBI AESATECIBHOCTU U

AexBaTHO
HCTIONB3YIOT
pedeBbIe cpecTBa
JUTSL IUCKYCCHA 1
apryMeHTanuu
CBO€EH MO3UINH.

pelIeHus 3a1a4m. (hopmBI
COTPYAHHYECTBA

57 Pemenue 3anau Hayuutscst 00bsicuaTs | @opmupoBarh HaBblkH | BriObupars IIpunumars HuTepecopatbes
TIOHSATHUS IBUKCHUS, camMoaHaiu3a u OCHOBaHUS U MIO3HABATEJbHYIO 1eJIb, | YY>KUM MHEHHEM H
OCEBOH M LIEHTPAIbHOM | CaMOKOHTPOJIS KpUTEpUHU AJIS COXpaHsITh €€ MpU BBICKA3bIBAaTh CBOE.
CUMMETPUH CpaBHEHUS, BBIMOJIHCHUN YYCOHBIX
napaJulebHOTO cepuanu, JecTBuil,
IepeHoca U MoBOPOTa, Knaccudukayun peryanpoBarb Bech
WLTIOCTPUPOBATh 00BEKTOB. mpoIiece uxX
TIpaBHiIa MMOCTPOCHUS BBITIOJTHEHHS U YETKO
TeOMETPHYCCKUX BEITIOJTHATH
¢uryp c TpeboBaHUsA
HCTIONIE30BaHUEM MO03HABATEIHHOM
0CEBOI U LEHTPAJIBLHOMN 3a7a4U.
CUMMETPHUH
napasuieIbHOr0
IepeHoca U MOBOPOTA.

58 Pewenne 3anaq Hayuuthcst 00bsicHATh, | DOpMUpPOBATh HABBIKK | YCTaHABIMBATh Ipensocxumarot Berynare B auanor,
KaKOBa CBSI3b MEXKAY aHaJIM3a, TBOPUCCKOM MIPUYNHHO- BpPEMEHHbBIC y4acTBOBAaTh B
JBUOKCHUSIMH U WHUIUATHBHOCTH U CJIC/ICTBEHHBIE CBSI3M | XapaKTEPUCTHKU KOJIIEKTUBHOM
HAJIOKEHHUSIMH, aKTUBHOCTH JOCTHYKEHUS 00CyXIeHIH
WUTIOCTPUPOBATH pesynberara (OTBe4aoT | mpobieM
OCHOBHBIE BUJIBI Ha BOTIPOC «KOT/Ia
JIBIDKEHUI OyzeT pe3ynbraT?

59 Pemenne 3anau Hayuutbcst 00bsicHATE, | DopMupOBATH CocraBnath 1enoe 3 | [IpeaBocxumiarot IIposiBnsitor
YTO TAKOE YCTOMYHMBOM yacreu, BpEMEHHBIC TOTOBHOCTD
oTtoOpakeHne MOTHUBAIIMX K aHATU3Y, | CAMOCTOSTEIHHO XapaKTePUCTUKA aJIeKBaTHO
IUIOCKOCTH Ha ce0sl 1 B | HCCIIEJOBAaHHIO JlocTpauBas, JOCTHIKESHUS pearupoBarb Ha
KaKOM CITy4ae OHO BOCTIOJIHSAA pe3ynbTara (OTBEYarT | HYXJIBI JPYTUX,
Ha3bIBAaETCs HEOCTAoIIHe Ha BOIIPOC «KOTAa OKa3bIBaTh IOMOIIb
JIBIDKECHUEM KOMIIOHEHTHI Oynet pe3ynbrar?» U SMOLIMOHAJIBHYIO
IUIOCKOCTH, pelarhb HOAJIEPIKKY
3a/1a4d 110 U3Y4CHHOHU napTHépam
TeMe

60 KounTponbnas Hayuutbcst npumensats | @opMupoBath HaBelkK | BeiOupars Haubonee | IIpoektupyror Perynupyrot

pabota Ne5 mo TEOPETUICCKUI caMoaHaM3a u s pexTuBHBIE MapIIpyT MPEoI0JIeHUS] | COOCTBEHHYIO
Teme: «J|Bmxenne.» MaTepua, N3yYeHHbI | CaMOKOHTPOJIS CIOCOObI peneHAs 3aTpyAHEHUH B JIeSITETIHHOCTh

26




HA MPEIBIIYIIIX 3a7a4u o0yueHuu yepes HOCPENCTBOM
YpOKax, Ha PaKTHKE BKITIOUEHHE B HOBEIC MICEMEHHOHN peun
BUIBI 1ESTEITFHOCTH
(hopmbI
COTPYOHHYECTBA

61 006 akcromax ITo3HaKOMHUTBCS C ®dopmupoBath HaBbIkH | CaMOCTOSTENHEHO Beinensars u JleMOHCTpUpPOBAThH

TUTAHUMETPHUH aKCHOMaMH, paboTHI IO AMTOPUTMY | CO3IaBaTh OCO3HABaTh TO, YTO CHOCOOHOCTD K
MTOJIOKEHHBIMH B aJTOPUTMBI YK€ YCBOEHO M UTO SMIATHH,
OCHOBY H3y4EHUs JIeSITEeIbHOCTH IPU eIé MOJIIeIKUT CTpEeMJICHUE
Kypca reOMETpHH. peleHun npoodiem YCBOCHUIO, 0CO3HABaTh | yCTaHaBIMBAaTh
[To3HakoMuUTBCS C TBOPYECKOTO H KayecTBO U YPOBEHb JIOBEpUTEIbHBIE
OCHOBHBIMH STallaMy TIOUCKOBOTO YCBOCHHUSI. OTHOILICHHMS
Pa3BUTHSI TEOMETPHH. Xapakrepa B3aUMOIIOHUMAaHHUSL.
Pemarp 3aaun.

62 [ToBropenue. ITo3HakoMuTHCS € DopmMHpOBaTH Boipensats u Onpenensts OnuceIBaTh
Hauansasie OCHOBHBIMH 3TallaMu YCTOHINBOM (hopMyTHpPOBATH MOCTIeIOBATEIEHOCTh cozep)KaHme
TEOMETPHUYECKIE Pa3BUTHS TEOMETPUH. MOTHBAIIMY K aHATHN3Y, | IMpodiIemMy MIPOMEKYTOTHBIX COBEPIAEMBIX
CBEICHHUS. Pemats 3amaun. HUCCIIENOBAHUIO JNEUCTBUH IS JNIEUCTBUH C IENIBIO
[MapamrencHbIe TIOJTYYEHHUS KOHEYHOTO | OpHEHTAINU
TpsSIMEbIE. pe3ynerara TIPEeAMETHO-

MIPAKTUYECKON WU
WHOM JesTeIbHOCTH

63 [ToBropenue. Hayuutscst mpumensats | ©opMupoBars OnpenensTs CraBuTh yueOHYIO Hcnons3yror
TpeyronbHuKH. TEOPEeTHYECKUN NI03HABATENLHBIH OCHOBHYIO U 3aJauy Ha OCHOBE NpaBUJIbHBIC
Pewenne Marepuall, U3y4eHHbIH | nHTEpec. BTOPOCTEIIEHHYIO COOTHECEHUsI TOTO, YTO | SI3BIKOBBIE CPEJICTBA
TPEYTroJIbHUKOB. paHee. nHpopmaruro y’Ke U3BECTHO U JUISt OTOOpakeHHs

YCBOEHO, ¥ TOTO, YTO CBOMX MbICIIEeH
eI1é HEM3BECTHO.

64 IToBTOpeHwme. Hayuutbcst npumeHsaTs | @opMupoBaTh HaBBIKK | Bhimensats obmiee u Crnugarot cBo#t ciocod | OOMEHHMBAIOTCS
TpeyronbHUKH. TEOPETHUECKUI aHaIn3a, 9acTHOE, IIeJI0e U JEHCTBHUSA C STAIOHOM, | 3HAHHSIMHU MEKIY
Pemenne MaTepuai, N3y4YeHHbI | COMOCTaBJICHHS, 4acTs, obmiee u 00HapyXHUBAIOT YICHAMH TPYIIIBI
TPEYTOIBHUKOB. paHee. CpaBHEHUS pa3nuvHOE B OTKJIOHCHUSI M OTJIMYUUS | JUISI IPUHSATHUS

H3y4aeMbIX OT dTaJIOHa. 3 pexTHBHBIX
0o0BbeKTax; COBMECTHBIX
Kaccu(uIpoBarh peLIeHusIX.
0OBEKTEHI

65 [ToBTropenue. Hayuutscst npumensite | @opMupoBaTh 1ieeBbIe | YcTaHABINBAaTh Oco3HaBaTb camMoro YMEIoT ¢ HOMOIIBIO
OKpy>XHOCTB. TEOPEeTHYECKUN YCTaHOBKH y4eOHOI aHaJIOTUU ceOsl Kak JIBIKYIIYIO BOIIPOCOB

MarepHai 1o Teme: JIeSITENIEHOCTH CHJIy CBOETO Hay4eHHs, | JOObIBaTh
«OKpY>KHOCTB» CBOIO CITIOCOOHOCTB K HEJIOCTAIOIIYIO
MIPEOI0JICHUIO UHPOPMAIUIO
MPENSITCTBUM U
CaMOKOPPPEKIHN
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66 [ToBrOpenue. Hayuurscst npumensite | @opMupoBaTh HaBEIKH | BeimonHaTs yueOHbsle | Onpenensts Onpenensts Henu u
YeThIpEXyTOMbHUKN TEOPETHYECKUN paboTHI 10 AITOPUTMY | 3a[a4, HE HMEIOIINE | MOCJIEN0BATEIbHOCTh (byHKIMN
, MHOTOYTOJbHUKH. MarepHai o TeMe: OJHO3HAYHOTO MPOMEKYTOYHBIX YYaCTHHKOB,
«UeTbIpEXyroIbHUKH, peleHus Heneu ¢ yuétom CHOCOOBI
MHOTOYTOJIbHHKH.» KOHEYHOTO pe3ynbrara | B3auMOJCHCTBHS
67 TloBropenue. Hayuutbcst npumeHsaTs | @opMUpPOBATh HABBIKK | YMETh OCYHIeCTBIATE | CaMOCTOSTEIBHO C mocraroyHOH
Bekropst. MeTon TEOPETUUECKHI COCTAaBIICHUS CHUHTE3 KaK (hopmynupoBaTh MOJIHOTOU 1
KOOPJUHAT. MarepHai o TeMe: anropuT™Ma COCTaBJICHUE LIEJIOTO | TIO3HABATENIBHYIO IIETb | TOYHOCTBIO
JIBrokeHUs. «Bextopsl. Meton BBIMOJIHEHNS 33JaHus, | U3 yacTei U CTPOUTH JCHCTBUSA B | BBIPAXKaTb CBOU
KOOPJIMHAT. HaBBIKOB BBITIOJIHEHUS COOTBETCTBHH C HEH MBIC/IH B
JIBIDKEHUSL. » TBOPYECKOTO 3aJaHUSL COOTBETCTBUH C
3aauaMy U
YCIOBUAMU
KOMMYHUKAIUU
68 HUrorosas Hayuurscst npumensite | @opmupoBarh HaBblkH | BeiOupars nantonee | Ilpoektupyror Perynupyror
KOHTPOJIbHAS TEOPETHYECKUN caMoOaHann3a u s exTuBHBIC MapIIpyT MPEOJONEHHUS | COOCTBECHHYIO
pabora MaTepuai, U3y4eHHbIH | CAMOKOHTPOJIS CHOCOOBI PEeIICHUS 3aTpyIHEHUH B JESATEIbHOCTD
Ha MPEABIIYIINX 3a7a9u o0yueHnu yepes MOCPEACTBOM

YpOKax, Ha PaKTHKE

BKJIIOYCHHE B HOBBIC
BHIbI ICATCIBHOCTH U

(hopmBI
COTpYIHHYECTBA

MMMCbMEHHOU pedn
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Y4eOHo-MeToAMYeCKoe M MAaTepHAIbHO-TEXHNYeCKoe o0ecneuyeHrue yueOHoro
npouecca

HopmaTuBHBIE 10KYMEHTBI

1. ®depepanbHBIN TOCYIAPCTBEHHBIN CTAHIAPT OOIIETO CPEIHEr0 00Pa30BaAHMUS.

2. dyHIaMeHTAJIBHOE SJIPO coeprkaHus o01ero oopasosanus / Poc. akaa. Hayk, Poc. aka.
obpaszoBanus; nox pen. B. B. Koznosa, A. M. KonnakoBa. — 4-¢ u3a., nopad. — M. :
IIpocsenienue, 2011.

3. TlpumepHble mporpamMMbI IO Y4eOHBIM MpeaMeraM. Maremaruka. 5—9 KJIACCBI: IIPOEKT. —
3-e u3n., nepepad. — M. : IIpocsemenue, 2021.

4. Teomerpusi. COopHUK pabouux mporpamm. 7—9 KIaccel : ocoOue sl yauTenei
00meo6pasoB. yupexaeHuit / coctaBurens 1. A. bypmuctpoBa. — M. : [Ipocsemnienue, 2020.

YueOHO-MeTOAMYECKAs] JIUTEPATYpPaA

1. Teomerpus: 7—9 k. / JI. C. Aranacsiz, B. @. byry3os, C. b. Kagomies u np. — M.:
[Tpoceemenue, 2021.

2. Teomerpus: pabouas rerpanb: 9 k. / JI. C. Aranacsa, B. @. Byry30B, 1O. A. I'mazkos, U.
N. FOnuna. — M.: [Ipocsemenue, 2021

3. 3ue b. I’ Teometpus: nunakt. marepuansl: 9 k. / b. I'. 3uB. — M.: IIpocBemenue, 2021.

4. Wzyuenue reomerpuu B 7, 8, 9 kitaccax: MeTol1, pekoMeHaanuu: kH. 1y yaurens /J1. C.
Aranacsz, B. @. Byry3os, 0. A. I'maskoB u 1p. — M.: [Ipocemenue,  2003—2011.

5. Muwenxo T. M. Teomerpus: Temarnueckue TecThl: 9xi1. /T. M. Mumenko, A. /. bauakoB. —
M.: [Ipocsenienue, 2014.

MatepuajbHO-TeEXHHYECKOE U HHPOPMAITHOHHOE 00ecTeueHne

1. VdacTHHKH 00pa30BaTeIBHOTO MpoIecca 00ecredeHbl Pab0YNMH MECTAMHU, BKITFOUAIOIIMMH B
ce0sl KOMITBIOTEP, MOAKIIOYCHHBIN K UHTEPHETY, PUHTEP, CKaHEP, KOJIOHKHU, HAYIITHUKH, BEO-
KaMepbl.

2. TIporpammuoe obOecriedeHre BKIIIOYAET B ce0sl BUPTyaIbHbIC MATEMATHIECKUE KOHCTPYKTOPBI
U1 TOCTpoeHus TpaduKoB PyHKUUMN, BBIMOIHEHUS YePTEKEH, MPOBEICHUS UCCIIETOBAHUN U
skcniepuMeHToB: ‘“YKuBast Maremaruka”, “Grapher”. JIomomHATETFHO MOTYT OBITh YCTAHOBJICHBI
CBOOOIHO pacmpocCTpaHsIeMbIe TPpOrpaMMBbI ‘““‘Maremarnueckuii KOHCTpyKTop 5.0” u
“GeoGebra”.

3. B cootBercTBuu ¢ TpedboBanusimu GI'OC co3nana nHGpopMaImoHHas cpena i MOAACPIKKHI
00pa3oBaTebHOMN JACATEILHOCTH yYalluxcs 1 nexaroros: http://iclass.home-
edu.ru/course/view.php?id=71
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IInanupyemble pe3ybTaThl H3y4eHHS Kypca

(Huxe chopmynupoBaHbl IIIaHUPYEMbIe pe3y/IbTaThl U3yYEeHUS Kypca FeOMETpHH 7-9 KJIaccoB.
[TyHKTBI, OTHOCSIIMECS K 9 KI1acCy, B TEKCTE BbIIETICHBI KYPCUBHBIM MOAUYEPKUBAHUEM).

Harnsignas reomerpus

BoInmyckHUK HayduTCsA:

1.

4.

pacIo3HaBaTh HA YEPTEkKAX, PUCYHKAX, MOZCIIAX U B OKPYXKAIOILEM MUPE IIJIOCKUE U
IPOCTPAHCTBEHHbIE T'€OMETPHUECKUE QUTYPHI;

pacrio3HaBarh pa3BEPTKH KyOa, MPSMOYTOJILHOTO  Mapajulelenuneia, NpaBuiIbHON
MIUPaMUIbI, HUIMHIPA U KOHYCA;

OTIPENEIIATh 10 JIMHEHHBIM pa3MepaM pa3BEPTKU GUTYPHI TMHEHHBIE pa3Mepbl caMoi (GUTYPHI U
Hao00poT;

BBIUUCIIATH 00BEM MPSMOYTOJILHOTO Napaiesienunesa.

Bbll’lyCKHuK noay4unt 603MOMNCHOCMb.!

1.

BbIUUCTAMD 00BEMbI NPOCMPAHCMBEHHBIX 2eOMEMPUUECKUX PuUyp, cOCMAaBLEeHHbIX U3
NPAMOY20NbHbIX NAPALLEenUneoos;

Yenyoumo u pazéums npeocmasieHus 0 NPOCMpPAHCMBEEHHbIX 2eomempuyeckux gueypax;
NPUMEHAMb NOHAMUE PA3BEPMKU O 8bINOTHEHUS. NPAKMUYECKUX PACHEMO8.

I'eomeTpuueckue purypsbi

BrIlTyCKHUK HAay49uUTCS:

1.

7.

MIOJTb30BATHCSI SI3BIKOM T€OMETPHUH [Tl OTIMCAHUS MPEIMETOB OKPYKAIOIIETO MUPA U MX
B3aMIMHOTO PACIIOJIOKEHUS;

pacro3HaBarh ¥ H300pakaTh Ha YEPTEKaxX U PUCYHKAX reOMEeTprUIecKre GUTYpPhI U UX
KOH(HUTYpaInu;

HAXOIWTh 3HAUCHHS  JUIMH JIMHEHHBIX JIEMEHTOB (DUTYDP M X OTHOIICHUS, TPATyCHYIO MEPY
yrioB oT 0 1o 180°, mpuMeHsist onpeeeHus, CBOMCTBA M MPU3HAKKA (PUTYDP U UX DIIEMEHTOB,
oTHoIIeHus (uryp (paBeHCTBO, OAO0UE, CHMMETPHH, TIOBOPOT, MapaIeIbHBIN MEPEHOC);
ONnepuposamy ¢ HAYAIbHLIMU HOHAMUAMU MPUSOHOMEMPUY U BLINOTIHAMb JIeMEHMAPHble
onepayuu Hao GYHKUUAMU Y2l08;

pewams 3a0ayu Ha 00KA3amelbCneo, ONUPAsCh HA U3YYeHHble CEOUCMEA Gueyp u OMHOUEHUT
MeHcOY HUMU U NPUMEHSA U3VYEHHble MemoObl QOKA3AMeNbCMe;

pelarh HECIIOXKHBIE — 3a/Iaud Ha TOCTPOCHUE, TPUMEHSIS OCHOBHBIE aJITOPUTMBI IIOCTPOCHHS C
TTOMOMIBIO IIUPKYIS U INHEHKH;

pemarb NpOoCTeHIHe TUTAHUMETPUICCKHE 3a]]a9H B IPOCTPAHCTBE.

Bbll’lyCKHI/lK noay4iunt 603MONCHOCNb.

1.

0811a0emb Memooamu peuteHus 3a0a4 Ha 8bIYUCTEHUs. U 0OKA3AMENbCmea. Memooom om
NPOMUBHO20, MemOoOOM NOO0OUS, MemoOoM nepebopa 8apuUarHmos u Memooom
2e0MempUYecKUx Mecm moyex;

npuobpecmu Onvlm NPUMEHEHUs. acedPau4ecko20 U mpu2oOHOMEempu4ecKko20 annapama u uoet
O0BUIICEHUS NPU PEULCHUU 2COMEMPUYECKUX 3A0aY;

081a0emsb MPAOUYUOHHOU  CXeMOU peuleHus 3a0ay Ha NOCMPOeHUe C NOMOWbIO YUPKVIA U
JIUHEUKU. aHATU3, NOCMpoeHUe, OOKA3AmenbCmeo U UCCIe008aHUe,

Hay4umscs peulams 3a0a4u Ha NOCMpOoeHue Memooom 2e0MempuyecKo20 Mecma modex u
Memooom nooodusl,

npuobpecmu Onvlm UCCAEO08AHUSL CBOUCME NAAHUMEMPUYECKUX PUyp ¢ NOMOULbIO
KOMNbIOMEPHBIX NPOSDAMM,

npuobpecmi Onwvlm 8bINOIHEHUS NPOCKMOE8 N0 MEeMaM. «eomempuueckue npeobpazosanus
Ha naockocmuy, «Ilocmpoenue ompeskos no gpopmyner.
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N3MepeHue reoMeTpuYeCKUX BeJTHYHH
BBITyCKHUK HAy4HUTCS:

1. WCHoJB30BaTh CBOMCTBA M3MEPEHHMS JIJIMH, TUIOIIAICH U YIJIOB IIPU PEIIICHHUHM 3aa4 Ha
HAXOXKJCHHUE JUTMHBI  OTPEe3Ka, JUTMHBI OKPYXHOCTH, JUTMHBI JIyTH OKPY>KHOCTH, IPaTyCHON
MepBI yIJia;

2. BBIYUCIIATH JUTHHBI IMHEHHBIX 3JICMEHTOB (DUTYP U UX YINIBI, HCITOJIB3YS (POPMYITBI JITTHHBI
OKPYXKHOCTH | JJTMHBI TYTH OKPY>KHOCTH, (DOpMYIIBI IIomanei ¢puryp;

3. evluucHsAmb NIOWAdU TPEYroIbHUKOB, IPSIMOYTOJIBHHKOB, MTAPAJICIIONPaMMOB, TPaIeIuii,
KDPY208 U CeKMOPOs;

4. @blYUCAMb OIUHY OKDYHCHOCHU, OJIUHY OV2U OKDYHCHOCHIU,

5. pewamb 3a0a4u HA 0OKA3AMENLCIMEO C UCHONb308AHUEM (DOPMYIL ONUHBL OKDYIHCHOCIU U OJIUHbL
oyau oKpycHocmu, hopmyn niouiadeu ueyp;

6. pewamvb npakKmu4ecKue 3a0a4u, CesA3aHHbIE C HAXONCOCHUEM 2eOMEMPUYECKUX BENUYUH
(ucnonb3ys npu HeobX00UMOCHU CRPABOYHUKI U MEXHUYECKUE CPEeOCmBa).

Buvinyckuux nonyuum 603moicHoCmb:

1. ewviyucaams nrowaou gueyp, CoOCmasieHHbIX U3 08yx Uiy b6oiee nPAMOY20ibHUKOS,
napannienocpammos, mpeyeoibHuUKo8, Kpyea u cekmopa,

2. blUUCAMb NAOWAOU MHO20Y20NbHUKOG, UCNONb3YSl OMHOUEHUS PABHOBETUKOCIU U
PABHOCOCMABLEHHOCMU;

3. npuobpecmu onvim  NPUMEHEHUs AneedPaUUecKo20 U mpueoHOMEempuULecKko2o annapama u
uoetl 08UNCEHUsI NPU PeuleHUl 3a0ad HA 8bIYUCTeHUe NI0UA0el MHO20Y20IbHUKOS.

Koopaunarsi
BrIlTyCKHUK Hay4uTCS:
4. eblyUCIAMb OAUHY OMPE3KA N0 KOOPOUHAMAM €20 KOHYO08, 8bIYUCIANMb KOOPOUHANbL CePEeOUHbl
ompeska,
5. Ucnoavb306amv KOOPOUHAMHBLIU MemOo0 OJIA U3VYEHUSL CEOUCME NPAMbBIX U OKDYHCHOCHIEI.
Buinyckuux nonyuum 803moxcHocmy:
7. 061a0emb KOOPOUHAMHBIM ___MEemMOOOM PEeUuleHus 3a0ay4 Ha 8bIYUCTEHUE U _00KA3AMENbCINEO,
8. npuobpecmu onvlm UCNOIb3068AHUSL KOMNLIOMEPHLIX NPOCPAMM OISl AHAIU3A YACMHBIX CIY4aes
63AUMHO20 DACNOJIONCEHUS. OKDYIHCHOCIEU U NPAMbIX,
9. npuobpecmu onvlm 8bINOIHEHUS NPOEKMO8 Ha memy «lIpumenenue KooOpoOUHamHo20 Memood
NpU peuieHul 3a0ay4 HagblYUcieHue U 00KA3amenbCmeoy.

BexTopsl
BbIlTyCKHUK Hay4uUTCS:

4. onepuposams C 8EKMOPAMU. HAXOOUMb CYMMY U PAZHOCHb 08YX 6EKIMOPOE, 3A0AHHbIX
2e0MEMPUYECKU, HAX00UMb 6eKMOP, PAGHbLI NPOU3EEOCHUI0 3A0AHH020 8EKMOPA HA YUCLO;

5. Haxooumbv 0Ji 6eKMOPOE, 3A0AHHbIX KOOPOUHAMAMU. ONUHY 6eKMOPA, KOOPOUHAMbL CYMMbL U
pasnocmu 08yx u bojiee 6eKmopos, KOOPOUHAMbL NPOU3BEOCHUS.  8eKMOPA HA YUCLO,
NPUMEHAA NPU HE0OX0OUMOCIIU COYEMameIbHbLU, NepemeCcmumenbibiil U pacnpeoeiumeibibiil
3AKOHbL;

6. 6LIYUCTIAMb CKANAPHOE NPOUZEEOCHUE BEKINOPO8, HAXOOUMb Y20l MENCOY 8EKMOPAMU,
VCIMAHABIUEAMb NePREHOUKVISIPHOCHb NPSMbLX.

Buinyckuux nonyuum 803moxcHocmy:
1. osrademuv 6eKMOPHLIM MEMOOOM OIS PEUleHUs 3a0aY HA 6bIYUCTEHUE U 00KA3AMENbCINEO,
2. npuobpecmu onvlm 6bINOIHEHUS NPOeKmos Ha memy «lIpumenenue 6ekmopHo2o memooa npu
pewenuu 3a0a4 Ha 6bIYUCTEHUE U OOKAZAMENbCINEO ).
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