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Crpykrypa padouyeid mporpamMmmsl
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Onucanne MecTa y4eOHOTO MPEAMETA B YICOHOM TIITAHE . . ...\t utente et ententeeneenteeteenteaeen e e e et e eae e teeaeene e ae et eseeneeneenenens 5 cTp.
1.Ilmanupyembie pe3yabTaThl U3yUYeHUST y4eOHOTO IpeaMeTa, Kypca 6-15 crp.
2. Conepxkanue TeM y4eOHOTO Kypca 16-20 ctp.
3. . Tematnueckoe MJIaHUPOBAHUE, B TOM YHCIIE C YYETOM padodeii mporpaMMbl BOCIIMTaHUS ¢ YKa3aHUEM KOJIMYECTBA YaCOB,
OTBOJIMMEBIX Ha OCBOCHHE KaKIOU TEMBI 2lcTp.
[Ipunoxenue
o KanengapHo-TeMaTndeckoe mIaHUPOBAHKUE C YKa3aHUEM OCHOBHBIX BUIIOB yUE€OHOU MEATEIHHOCTH 00yUJatOIIUXCs
o 22-25 ctp.

o Onucanue yaeOHO-METOIMYECKOTO U MaTePUATBHO-TEXHUYECKOTO o0ecredeHus: 00pa3oBaTelbHOTO Ipoiecca26 cTp.



PaGouas mporpamma mo reomeTpuu B 9 kiacce  paspaboraHa Ha ocHoBaHMHM (DenepambHOr0 TrocyAapCTBEHHOTO 00pa30BaTeNbHOrO CTaHAApTa
OCHOBHOTO 00111er0 00pa3oBanus, [IpumMepHO TporpaMmMbl OCHOBHOTO 00IIero oOpa3oBanuss MUHHUCTEPCTBA 00pa3oBaHus U Hayku PD; Ha ocHOBe
aBTropckoit mporpammbl JI.C.Atanacsn, B.®.byry3os, C.b.Kanomiies u ap. Yuebnuk « 'eomerpusi: 7 — 9 xin.» / — M.: [Ipocsemenue, 2017.

JlanHas mporpaMMa COOTBETCTBYET CJIEAYIOIIECH HOPMATUBHO-TIPABOBOM Oase:

1.3akon «O06 ooOpazoBanum B Poccuiickoii ®exepauum» ot 29.12.2012 Ne 273-®3 (c u3MEHEHHSIMHU M JIONMOJHEHUSIMH ). DenepabHbIA 3aKOH
No 304-®3 ot 31.07.2020 «O BHecenuu maMmeHennii B @enepanbupiii 3akoH «O0 oOpazoBannu B Poccuiickoit deneparumy 1Mo BompocamM BOCITUTAHHS
oOy4varoruxcs';

2. Ilpuka3z Munucrepcta oopa3zoBanus U Hayku PO ot 17.12.2010 Ne 1897 «O6 yrBepxkaeHuu (henepaibHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 0O0IIero 00pa3oBaHus» (C U3MEHEHUSIMH U JIOTIOJIHCHUSIMHU ).

3.Ilpuka3z Munucrepcta npocsenieHus: Poccuiickoit @eaepanun ot 22 mapta 2021 1. Ne 115 «O6 yrBepxaennu [lopsaka opranuzanuu u
OCYILECTBIICHHs 00pa30BaTENbHOM NEATETLHOCTH [0 OCHOBHBIM 00111€00pa30BaTeIbHBIM POrpaMMaM — 00pa3oBaTeIbHBIM IPOrpaMMaM Ha4albHOTO
00111er0, OCHOBHOTO OOIIIETO U CpeIHero o01ero oopazoBanus» (BcrynaeT B cuiy ¢ 1 centsops 2021 roga).

4. Ilpuka3 Munucrepctsa npocseuienus Poccuiickoit @enepamuu ot 11.12.2020 Ne 712 "O  BHeceHMM U3MEHEHUH B HEKoTopble (emepasibHbIe
rOCyIapCTBEHHBIE 00pa3oBaTeIbHBIE CTAaHAAPTHI 00IIEro 0Opa3oBaHMUs MO BOMpocaM BocmHUTaHUs oOydaromtuxcs'. (3apeructpupoBan 25.12.2020 Ne
61828).

5. IlocTaHoBIIEHUE TJIABHOTO TOCYJApCTBEHHOTO caHUTapHOro Bpada P® ot 28 centsops 2020 r. Ne 28 «O06 yrBepkaeHnn canutapHbix npasui CIT
2.4.3648- 20 "CaHuTapHO-3MTUAEMUOJIOTHIECKHE TPEOOBAHMS K OPraHU3aIUsIM BOCIIUTAHUS M OOYUCHHUsI, OTIBIXA U 03JJOPOBJICHUS IETEH U MOJIOIEHKH"
(mamee - CII 2.4.3648- 20).

6. IlocTaHoBIEHNE TIABHOTO TOCYAapCTBEHHOro caHuTapHOro Bpada P® ot 28 sBaps 2021 r. Ne 2 OO0 yTBep>KACHUU CAHUTAPHBIX MPABWI U HOPM
CanlluH 1.2.3685-21 "I'uruennyeckue HOPMATHBBI U TPeOOBAaHMS K OOECHEUYCHHIO 0€30MacHOCTH M (WiIHM) OE3BPEIHOCTH VISl YelloBeKa (DaKTOpoB
cpenbl ooutanus" (manee - CanlluH 1.2.3685-21).

7. llpumepHbie pabodre MporpaMMbl HAYaJILHOTO 00IEro 00pa3oBaHMs MO yYEOHBIM MpeaMeTaM, onyonrnkoBanHble Ha caiite ®TBHY «MHcTUTYT
cTpareruu pa3BuTus oopazoBanusi PAOy pazuen «[Ipumepnbpie pabodyne mporpamMmsl 10 y4eOHBIM MPeIMETaM.
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8. IIucemo MunmcrepcTBa oOpa3zoBanus U Hayku Poccuiickoit deneparmu ot 25.05.2015 1. Ne 08-761 «O06 nzyueHun npeIMeTHBIX 001acTei:
«OCHOBBI PEITUTHO3HBIX KYIBTYP U CBETCKON ATUKU» U «OCHOBBI JyXOBHO-HPABCTBEHHOM KYJIBTYPhI Hapo10B Poccum»;

9. Tlpumepnas mporpamma BocmuTaHus (OmoOpeHa pemieHHeM QeaepaJbHOT0 YYeOHO-METOAMYECKOT0 OOBEAUHEHHUs IO 00meMy 00pa30BaHHIO
(mpotoxomn ot 2 urons 2020 . Ne 2/20).

10. Ilpuka3 Munmnpocsemenuss Poccun ot 20 mas 2020 r. Ne 254 «OO6 yrBepkaeHHH (enepaabHOro IMepeyHs y4eOHHMKOB, JOMYIICHHBIX K
MCTOJB30BAHUIO TPH pEATM3alMKd HMMEIOUINX TOCYNapCTBEHHYIO aKKpEeIUTAIMI0 00pa30BaTeNbHBIX MPOTpaMM HAYaJlbHOTO OOIIEro, OCHOBHOI'O
o01miero, cpeaHero oOmero oopa3oBaHUs OpPraHU3aLMSIMHU, OCYIIECTBISIOMIUMU O0pa30BaTENbHYIO NEATEIHHOCTh» (BHECeHHe u3MeHeHuid B OITY
[Tpuka3 Munnpocsemeaus Poccun ot 23 nexabpst 2020 r. Ne 766);

1. 3akon PecnyOsmkn Anpbires ot 27.12.2013 Ne 264 «O06 oopa3oBanun B PecnyOinke Anbires»;
2. Tlocranosnenue Kabunera MunuctpoB Pecryomuku Apneires ot 24.07.2006 r. Ne 115 «O HanMoHaTbHO-PETHOHATHLHOM KOMITOHEHTE
rOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTAaHAAPTAY;
3. Ilpukassl, yrBep>kaeHHbIE MUHUCTEPCTBOM 00pa3oBaHus U HayKH PecriyOnuku Anpires:
- ot 11.06.2014 Ne 601 «O HOBOH penakiuu Oa3MCHBIX W MPHUMEPHBIX YUEOHBIX IJIAHOB 00pa3oBaTENbHBIX yupexaeHuil PecnyOmuku Anbires,
peaTn3yoIX IPorpaMMbl OCHOBHOTO OOIIETO U CpeiHero (IOJHOr0) 001ero oopa3oBaHus»;
- ot 02.03.2015 r. Ne 156 «O HOBO# penakiuu 0a3MCHBIX y4eOHBIX IUIAHOB 00pa3oBaTEeNbHBIX OpraHu3anuii PecryOnuku Anpires, pealnu3yromux
MPOrPaMMbI OCHOBHOT'O OOIIETO ¥ CPEAHETO 001Iero o0pa3oBaHus»;
- or 28.08.2015 r. Ne 947 «O BHeceHHWM W3MEHEHHWH M JOMOJHEHUI B mpukaz MuHHCTEpcTBa 00pa3oBaHUS M Hayku PecrnyOnmku Ajpires ot
02.03.2015 Ne 156 «O HOBOH pemakuuu O0a3MCHBIX Yy4eOHBIX IUIAHOB 0Opa30BaTENIbHBIX oOpraHuzanuii PecnyOnuku Afpires, peanu3yOIIMX
MPOrPaMMbI OCHOBHOT'O OOIIIETO ¥ CPETHETO 00IIEro 00pa3oBaHMSI.
8. IHCTpYKTUBHO-METOAMYECKHE TMchbMa MuHHCTEpCcTBAa 00pa3oBaHust U Hayku PecriyOonuku Anpires:
- ot 04.07.2011 Ne 3378 «O mnpumepHbIX yueOHBIX (00pa3oBaTEeNbHBIX) IUIAHAX W PEKOMEHMAAIUSAX TOCYJapCTBEHHBIM M MYHHIIMIIAJIbHBIM
001eo0pa3oBaTeIbHBIM  YUpEXKACHUSAM PecyOnukn Appiresi, peaiM3ylolIMM OCHOBHYIO 00pa30BaTeNbHYIO INPOrpaMMy Ha4ajabHOrO OOIIero
oOpa3zoBaHus, Mo (GopMupoBaHHIO y4eOHBIX (0Opa30BaTENbHBIX) IUIAHOB MpH Iepexoie Ha ¢enepaabHble TOCyJapCTBEHHBIE 00pa30BaTENbHBIC
CTaHIApTHI OOIIEro 00pa3oBaHMSI;
- or 27.02.2012 1. Ne 859  «O HOBOW pegakMH NPUMEPHBIX Y4eOHBIX (0Opa30BaATENBHBIX) TUIAHOB TOCYAAPCTBEHHBIX W MYHHIUTIATbHBIX
001meo0pa3oBaTeNbHBIX  yupexaeHnit PecryOnuku Agpires, pealu3yIOLUIMX OCHOBHYIO 00pa30BaTEelbHYIO MPOrpaMMy HadajibHOTO OOIIEro
oOpasoBaHus, Mpy Mepexoie Ha deepabHbIe TOCYIapCTBEHHBIC 00pa30BaTeIbHBIC CTAHIAPTHI 001Iero 00pa3oBaHUs
- 0T 06.07.2011 Ne 3406 «O meTOoAMYECKHX PEKOMEHAAIMAX MO OPraHU3alMU BHEYPOUHOM NEATEIBHOCTH B FOCYIAPCTBEHHBIX U MYHULIMIATbHBIX
00pa3oBaTeNbHBIX YUPEKICHUIX PecmyOnmuku Apires, peaiu3yromuX 001eo0pa3oBaTeIbHbIC MPOTPAMMbI HAYAJIbHOTO 00IIIET0 00pa30BaHU;
- Mertoauueckue peKOMEHAALMU 10 Y4E€OHBIM NpeiMeTaM B YacTH y4eTa PerMOHAJbHBIX, HALMOHAJIBHBIX- 3THOKYJIBTYPHBIX OCOOEHHOCTEH B
cootBercTBUH ¢ DI'OCH» (pazpaboransl MuHUCTEPCTBOM 00pa3oBaHus U Hayku PecyOmmku Anbires 2011-2015r)
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-2 8.06.2017 r. Ned4037 «O mnpuMepHBIX Y4YEeOHBIX IUIAHAX U PEKOMEHAALMAX TOCYJapCTBEHHBIM MYHHULHMNAIBHBIM 001e00pa3oBaTeIbHBIM
opranuzanusaM PecnyOnuku Anbires, peaqu3yoIMM OCHOBHYIO 00pa30BaTeIbHYIO MPOTPaMMy OCHOBHOTO 001ero ooOpazoBaHus, 1Mo (GopMUPOBaAHUIO
yueOHbIX T1aHoB mpu nepexoze Ha PI'OC OO0y;
- 28.06.2017 r. Ne 909 «O HOBOUW penmakiuy 0a3UCHBIX y4EOHBIX TUTAHOB 0Opa30OBaTENbHBIX OpraHu3anuii PecnyOnauku Ampires, peanu3yOIINX
MPOrPaMMbl OCHOBHOT'O OOIIIETO ¥ CPETHETO 00IIEro 00pa3oBaHMs»

HopmaTtuBHO-paBOBOM M JTOKYMEHTAJIBHON OCHOBOW aganTHPOBaHHOW 0Opa3oBaTelbHOW mporpamMmbl obydwaromuxcs ¢ 3[1P (Bapuant 7.1)
SIBIISTFOTCSL:

- ®enepanbhbiii 3akoH PO o1 29.12.2012 Ne 273 O3 «O6 o6pazoBanuu B Poccuiickoit deneparumny;,

- [Iucemo MunucrepcTBa o6pazoBanus U Hayku P® ot 07.06.2013 « P — 535 /07 «O KOppeKIMOHHOM U MHKJIFO3UBHOM 00pa30BaHUNY;

-[Tpuka3 MwunucrepctBa oOpa3zoBanusi u Hayku Poccuiickoit ®Penepanuu ot 30.08.2013 «OO6 yrBepknenun Ilopsimka opraHu3zanuu u
OCYIIECTBICHHSI 00Pa30BaTENILHON JEATEILHOCTH 1T0 OCHOBHBIM 0011e00pa30BaTeIbHBIM MPOrpaMMaM — 00pa30oBaTeIbHBIM MIPOrpaMMaM HayalbHOTO
00111er0, OCHOBHOTO OOIIETO M CPETHETO 00IIEero 00pa3oBaHUs;

- IIpuka3 MunucrepcTBa oOpa3oBanusi U Hayku Poccuiickoit @enepauun ot 19.12.2014 Ne 1599 «O06 yrBepxaeHuu (enepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTeILHOTO CTaHAAPTa 00pa30BaHUs 00YJAIONTUXCS C YMCTBEHHOM OTCTaJIOCThIO (MHTEIUIEKTYaIbHBIMU HAPYIIICHUSIMH )»;
- IIpuka3 MunucrepcTBa oOpa3oBanusi u Hayku Poccuiickoit @enepauun ot 19.12.2014 Ne 1598 «O0 yrBepxnaeHuu (enepanbHOTO

rOCyJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTA HA4YaIbHOTO 001IEro 00pa3oBaHus 00yUYarOIUXCsl ¢ OFPaHUYEHHBIMU BO3MOXKHOCTSAMU 37J0POBbS»;

[Ipumepnas aganTupoBaHHas oOpa3oBaTenbHas nporpamma odyuatommxcs ¢ 3IIP (Bapuant 7.1);

[TocTanoBnenne ['maBHOTO rocymapcTBeHHOro canuTapHoro Bpada P® ot 10.07.2015 N 26 «O6 yrteepxaenun CanlluH 2.4.2.3286-15
«CaHuTapHO- SMHUJIEMHOIOTUYECKHEe TpeOOBAaHUS K YCIOBHUSM W OpraHU3allMM OOYYEeHHUS M BOCHHUTAHUS B OPraHU3AIUAX, OCYIIECTBISIOIIMX
00pa30oBaTeNbHYIO JEATENBHOCTh IO aJalTHPOBAaHHBIM OCHOBHBIM 0O0ILIE00pa3oBaTeIbHBIM IPOTrpaMMaM Ui OOydYaroLIMXCS € OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMU 3710p0oBbs» (BMecTe ¢ «CanlluH 2.4.2.3286-15. CanutapHO-31111€MHOJIOTMYECKHUE TPABUIIA U HOPMATHBBL...»);

Jannasi mporpamma pa3padoTaHa B COOTBETCTBHMH C

-Yue6ubm mianoM MBOY «OIIl Ne27» na 2021 /2022 y4eOHbIi TOT;
- AnanTtupoBaHHOW 00IIE00pa30BaTEIbHONW MPOTPaMMBl OCHOBHOTO 00IIIEero oOpa3oBaHWs OOYyYaIOMIUXCS € 3aJCP)KKON MCHXUYECKOTO Pa3BUTHUS
MBOY «OHI Ne27» na 2021 /2022 y4eOHsblIii ro;

- [Iporpammoii Bocriutanust MBOY «OII Ne27y». KanenaapHbIM I1aHOM BOCIIATATEIBHON paOOTHI

IIporpamMma paccuutana Ha 70 gacoB
B HEZEN0 —2 4
KOHTPOJIbHBIE pabOThI — 5 .



IIporpamma npeaHasHadeHa s o0yvaromerocs 9 kuacca ¢ 3a0epaicKoil ncuxuyeckoz2o pasgumus. Heoopassumuem cmvici060u u npOUSHOCUMENbHOU
peuu. Hapywenuem nucoma u umeHus.
B 2021-2022 yuebnom rogy B MBOY «OIII Ne27» Takoit nuarno3 no 3akiaroueHuto [IMIIK nmeer onun obyuaronuiics 9 kimacca.
O6yuarommiics ¢ 3I1P (Bapuant 7.1) mosydaeT HHTErpupoOBaHHOE 00pa30BaHKe, TTOJHOCTHIO COOTBETCTBYIOIIEE 1O UTOTOBBIM JTOCTHIKEHHUSIM K
MOMEHTY 3aBepIleHusi 00y4eHHs: 00pa30BaHMIO CBEPCTHUKOB. IIporpamMma agpecoBana oOywarommumces ¢ 3[1P, koTopbie XapakTepu3yloTcsi ypOBHEM
pa3BUTHSA, OJIM3KUM K BO3PACTHOM HOPM, ITPU 3TOM OTMEUAETCs] CHH)KEHHAsi yMCTBEHHas: pab0TOCIIOCOOHOCTh, HU3KHI YpOBEHb MOTHBALIUHU K yueoe.
[Iporpamma yuuTsIBaeT ocoOble 0Opa3oBareibHble noTpednoctu aereit ¢ 3I1P:
- opMHUpOBaHUE OCHOB YMEHUS YUUTHCS;
- CTUMYJIMPOBAaHUE PA3BUTHUS MO3HABATEILHON aKTHBHOCTH;
- OCMBICJICHHE peOSHKOM MPUOOPETaeMbIX B X0OJI€ OOYUCHHS 3HAHUI;
- OpraHu3alys npouecca o0y4eHHs ¢ YIeTOM crielu(UKN YCBOSHHs 3HAHHM, YMEHUH 1 HaBBIKOB eThbMHU ¢ 3I1P («momaroBoe» npeabsBieHne
Marepuaa, 103UpOoBaHHAs IOMOIIb B3POCIIOT0, UCIOJIF30BAaHNE METOO0B U MMPUEMOB, CITOCOOCTBYIOMIUX OOIIEMY pa3BUTHIO peOeHKA)
Cpoxk ocBoeHus nporpamMmsl coctaiigeT 1 rog (B coorBercTBuM ¢ pekoMenaauusmu LIIIMIIK).
Heap peanuzanyy IporpaMMbl — OBJIaICHHE yUeOHOU JAesITeIbHOCThIO, KOPPEKIIHS HETOCTATKOB MCUXO0(HU3HMUECKOTr0 Pa3BUTHS yUaIIUXCSl.
3amaun:
- OBJIaJIeHHE OOydJaromencs yaeOHO! IesTeIbHOCThIO, 00ecTeunBaromieil popMUpPOBaHUE KOMIICTCHITHH;
-IOCTHKEHHUE TIAaHUPYEMBIX pe3ynabTaToB ocBoeHus AOIT OOO ¢ yuéToM MHAMBUAYAIBHBIX 00pa30BaTeIbHBIX MOTPEOHOCTEH.

ITeqarormyeckas xapakrepucruka odyuarwmuxcs ¢ OB3 (3IIP).

[To 3axmouenuto IIIMIIK B 9xmacce oOydaercst 1 ydyeHWK, UMEIOIMUNA HEIOPA3BUTHE CMBICIIOBOM M TPOWU3HOCUTEILHON pedH, HapyIICHUE
NUChbMa U YTEeHHUs. Y oOydaromierocs O€IHBIA CIOBapHBIA 3amac, KOTOPbIM pa3BUT MO OOJbIIEH YacTH Ha OBITOBOM YPOBHE, 3TO HE MO3BOJISET
MPaBWJIbHO W3JIaraTb CBOM MBICIH, JaBaTh OTBETHI HA MOCTAaBJICHHBIE BOIPOCHI, COCTABIATH paccKa3bl MO KapTUHKaM. Bce ncuxudeckue (yHKIUH:
aMsATh, BHUMAaHHUE, MBILIUIEHUE - HUXKE BO3PACTHOW HOPMBI, 3TO MEIIAET 3allOMMHAHUIO TEKCTa, MUCHbMY IOJ IUKTOBKY, 3allOMUHAHHUIO IPABWI U
BO3MOKHOCTH TPHMEHATh MX HA MPAKTHKE. Yuawuiicsa 3aTpyAHSIETCS B TOJB3YIOTCA MPOCTON (HepacmpocTpaHEHHOW) (pa3oid, cTpamaer ciaoroBas
CTPYKTypa CJIOBa.

VYuurtbiBas Bce 3TH TPYIHOCTH, B Kiacce OONbIIOe 3HAUEHUE MPUAACTCS MPAKTHUUECKON HaINpaBIEHHOCTH OOYYEHHs, YYETy BO3PACTHBIX M
WHIUBUAYAIBHBIX OCOOEHHOCTEH AeTel, peanu3anuu nuddepeHmpoBaHHOT0 MOAX0/1a B 00YICHUU.

Jns paboThl, HajA BHINIE MEPEUYUCICHHBIMUA HEIOCTaTKAMHM B XOJI€ YPOKOB IPOBOJUTCS KOPPEKIMOHHAs paboTa: ympaKHEHHS Ha pa3BUTHUE
naMsITH, BHUMaHUS, BOOOPaKEHUSI, MBIIIJICHHSI, BOCTIPHSITHS.

Hcnone3yloTcss KOPPEKLMOHHBIE TEXHOJOTHMH: WIPOBbIE, TPOEKTHBIE, 3I0pOBbecOeperammue, JIUYHOCTHO — OPHUEHTUPOBAHHEIE,
MH(pOPMAIMOHHEIE.

KoppeknunoHHble 3a1a4 0CBOeHHUsI Y1eOHOI'0 IpeaMeTa:
- pa3BUBATh peUb, MBIIIJIECHUE, BOOOpPaKEHHE 00yJarOIIeTOoCs;
- YUUTH BLI6I/IpaTB CpeaAcCTBa A3bIKa B COOTBETCTBUU C LCIIAMU, 3ala4aMU U YCIIOBUAIMU 06H_ICHI/ISI.



OO0mas xapakTepuCcTHKA Y4eOHOIo nmpeamera.

Teomempus — OIVH W3 BaXHEUIINX KOMIIOHEHTOB MAaTEeMATHYECKOTO 00pa30BaHUs, HEOOXOJIUMBINH i NMpUOOpETEeHHs KOHKPETHBIX 3HAHUU O
MMPOCTPAHCTBE W MPAKTHYCCKH 3HAYMMBIX YMEHHH, (OpMHpOBaHMS SI3bIKa OIMUCAHUS OOBEKTOB OKPYXKAIOIIETO MHpA, IS Pa3BUTHS IPOCTPAHCTBEHHOTO
BOOOpPaXCHUS U UHTYUIIUH, MATEMAaTUYCCKON KYJIbTYPBI, ISl 3CTETUYECKOTO BOCITUTAHMSI yyaluxcs. M3ydeHne reoMeTpiu BHOCHT BKJIaJl B Pa3BUTHE JIOTUYECKOTO
MBINUICHHS, B (DOPMHPOBAHNE MTOHATHS IOKA3aTEIILCTBRA.

Taxkum O6p8.30M, B XO/JI€ OCBOCHUA COACPIKAaHNA KypcCa ydalllueCs MOJIy4atoT BO3MOKHOCTh PA3BUTH ITPOCTPAHCTBCHHBIC ITPECTABJICHUA U I/I306pa3I/ITeJ'H:HBIC
YMCHHA, OCBOUTH OCHOBHBIC (baKTBI 1 MCTO/J bl INTAHUMCTPUH, TIOBHAKOMUTLCA C HpOCTeﬁH.IPIMH (bHpraMI/I H BX CBOMCTBaMHU.

B xone mpemopaBaHusi reomeTpuu B 9 kiacce, paboTel Haa (OPMHUPOBAHHEM Y YYalIUXCs MEPEUUCICHHBIX B MpOrpaMMe 3HaHUU M YMEHHUH clexyer
oOpaIiaTe BHUIMaHHUE Ha TO, YTOOBI OHH OBJIICBAIN YMEHHUSAMH OOLIeydeOHOro XapakTepa, pasHo0Opa3HbIMH CIIOCO0aMHU AEATENEHOCTH, TPHOOPETAIH OTIBIT:

> MJIAaHUPOBAHUSA U OCYIICCTBIICHUS aJIFOpHTMPI‘-IeCKOﬁ ACATCIIBHOCTH, BBITIOJTHCHUSA 3aJaHHBIX U KOHCTPYUPOBAHUA HOBBIX aJITOPUTMOB;
> OBJIaACBAIU IIpUEMaMU AHATUTUKO-CUHTETHISCKOMN MeITCIbHOCTH IIpU JOKA3aTCJIbCTBE TCOPUU U PCIICHUHU 3a/1a4;

» IleJICHANPABICHHO O0paIaNCh K MPUMepaM M3 MPAKTHKH, YTO Pa3BUBACT YMCHUS yUaIIUXCs BBIWICHATh TeOMeTpUUYeckre (hakThl, GOPMBI M OTHOIICHUS B
mpenMeTax U SBICHUSX IEHCTBUTENBHOCTH, MCIONB30BAIHN S3BIK TEOMETPHUU JJIS WX OIMWCAHUS, MPHOOPETATN OMBIT MCCIEA0BATENbCKON NeATEIbHOCTH,
pa3BUTHS UIEH, TPOBEIECHUS KCIIEPUMEHTOB, 0000IIIEHN, TOCTAHOBKY M ()OPMYITHPOBAHHS HOBBIX 33134,

» SICHOTO, TOYHOTO, TPAMOTHOTO H3JI0KCHHSI CBOMX MBICIICH B YCTHOM M MHUCBMEHHON peud; MPOBEICHHS TOKA3aTeNIbHBIX PAacCyKACHUH, apryMeHTaInH,
BBIBIDKEHUSI THIIOTE3 W WX OOOCHOBaHWSA; TOWCKA, CHUCTEMAaTH3allid, aHain3a M Kiaccupukanmuu WHPOpPMANWK, WCIOIB30BAHUS Pa3sHOOOPa3HBIX
MH(OPMAITMOHHBIX ICTOYHHUKOB, BKJIIOYas y4eOHYIO U CIIPAaBOYHYIO JTUTEPaATypPy, COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH.

Kypc pamumonanbHO codeTaeT JIOTHYECKYH) CTPOrOCTb M T€OMETPHUYECKYIO HATJISIHOCTh. YBEIMYMBACTCS TEOPETUYECKAsi 3HAYUMOCTh H3Yy4aeMOro
MaTepuraia, paciupsIIoTCs BHYTPEHHUE JOTHUECKHE CBA3H Kypca, OBBIIIAETCS PONIb ACAYKIMH, CTENeHh a0CTPAKINK U3y4aeMOoro Marepuaja. Ydaliuecs JOJHKHbI
OBJIAJIETh NPUEMaMH aHAJIUTUKO-CUHTETUUECKON AESITENbHOCTH MIPU JTOKA3aTEIbCTBE TEOPEM U pelleHuH 3a1ad. CHCTeMaTHUYecKoe  M3YYCHUE Kypca IO3BOJIUT
HavaTh paboTy 1o (HOPMHUPOBAHUIO MPEJCTABICHUN ydaluXCcs O CTPOCHUHM MAaTeMaTHYECKON TEOpHH, 0OECIICUUT Pa3BUTHE JIOTMUYECKOTO MBIIUICHUS yJalluxcs.
Wznoxxenne wmaTepuaiia XapaKkTepH3yeTcsl IMOCTOSHHBIM OOpalleHHeM K HarisAHOCTH, HMCIIOJIb30BAaHHEM PHCYHKOB M UYEpTEXell Ha BceX dTamax OoOydeHus u
pPa3BUTHUEM TE€OMETPUYECCKONW WHTYUIIMHM Ha 3TOH ocHoBe. lleneHanpaBieHHOE OOpalieHre K MpuMepaM W3 MPAKTHKU Pa3BUBACT YMEHUS y4alllUXCsl BBIWICHSATH
reoMeTpuyeckue GpaxkThl, POPMBI M OTHOIICHHUS B IPEMETAX U SBICHUIX ACHCTBUTEIILHOCTH, UCIIOIB30BATh S3bIK TEOMETPHUH ISl UX ONHCAHUS.

MecTo npeaMera B 6a3UCHOM Y4eGHOM TJIaHe

Marepuais! ajis pabodei mporpaMMBbl COCTaBJICHBI HA OCHOBE:

° (beﬂepaJ'ILHOI‘O KOMIIOHCHTA IroCyJapCTBCHHOI'O CTaHAapTa O6H_ICFO O6p3.30BaHI/I$I,
° HpPIMepHOfI MMporpaMMel IO MaTEMAaTUKE OCHOBHOT'O O6IJ_I€1"O O6pa3OBaHI/I$1,
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e (emepanpHOro TMepedHsi y9eOHUKOB, PEKOMEHIOBAHHBEIX MUHHCTEPCTBOM 0OpaszoBanmsi Poccuiickoit denepariui K MCIOJIB30BAHUIO B 00pa30BaTEIIEHOM
Tporiecce B 001e00pa3oBaTebHBIX YAPEKICHISX,

e C ydyeToM TpeOOBaHWI K OCHAIIEHHIO O0pPa30BaTEILHOTO IMPOIecCa B COOTBETCTBUH C COJEPKAHMEM HATOJHEHHS y4YeOHBIX IMPEeIMETOB KOMIIOHEHTa
rOCYJJApCTBEHHOT'O CTaHIapTa 00IIero 00pa3oBaHus,

® TEMAaTHYECKOTO IUIAHUPOBaHUS Y4eOHOTO MaTepuara,

e (0a3UCHOrO y4eOHOrO IJIaHa.

OcHoOBHBbIE 1IeJIM Kypca:

e OBJIQJICHHE CUCTEMON MaTeMaTHUYECKUX 3HAHUI U YMEHHM, HeOOXOIUMBIX B PAKTHUECKOH NeATeIbHOCTH, POIOJIKEHUS 00pa30BaHuUS;
e MPUOOPETEHHE OTbBITA TNIAHUPOBAHUS U OCYIIIECTBICHUS allTOPUTMHYECKOHN IeATeIHbHOCTH;

e OCBOCHHE HAaBBHIKOB U YMEHUH MPOBEIACHUS I0KA3aTEIbCTB, 0OOCHOBAHMS BBIOOpA PEIICHUI;

e MPUOOPETCHHE YMEHHI SICHOTO M TOYHOTO U3JI0KEHUS MBICTICH;

e  Pa3BUTH MPOCTPAHCTBEHHbIE MPEJCTABICHUS U YMEHUS, IOMOYb OCBOMTH OCHOBHBIE (DAaKThI U METOIbI IIJIAHUMETPUH;

e  HAYYHUTH MOJIH30BATHCS T€OMETPUUECKUM SI3BIKOM JIJIsl OITUCAHUS TTPEMETOB.

3anaum oOyueHus:

e  BBECTH OCHOBHBIE T€OMETPUYECKUE TIOHATHSA, HAYYUTh PA3]IM4aTh UX B3AUMHOE PACIIONIOKCHHUE;

e HAYYHTb PaclO3HABaTh FeOMETPHUUECKUE PUTYPBI U U300paxaTh UX;

e BBECTH IOHATHSA: TEOPEMA, JOKA3aTEIbCTBO, IPU3HAK, CBOMCTBO;

e M3YYUTh BCE O TPEYTOJIbHUKAX (3JIEMEHTHI, IPU3HAKU PABEHCTBA);

e  W3YYUTh NPU3HAKY MMAPAJUIEIBHOCTH NPSMBIX U HAYYUTh IPUMEHATH UX IIPU PEIICHUU 3a7a4 U 10Ka3aTeIbCTBE TEOPEM;
e HAY4YUTh peuiaTb FeOMETPUYECKUE 3a/1a4 Ha JOKA3aTEIbCTBA U BEIYMCIICHUS;

e TOATOTOBMTH K JaJIbHEUIIEMY N3YYCHHIO T€OMETPUU B IOCIEAYIOIIMX KIIACCaX.



1.INTAHUPYEMBIE PE3YJIbTATBI U3YYEHUA KYPCA TEOMETPHUU B 9 KJIACCE

B npouecce odyuenun evinycknuku 9 knacca Ilo koougpuxkamopy
Umenue: paooma
Hayuamcsa nOYYAm 603MONCHOCIb HAYUUMBCA yyva N
c uHopmayuei
Pazoen «Bexmopwv»

— dopmynupoBaTh onpeeaeHus U | — HAX00umv y2oi Mexcoy 6eKmopamu,

WITIOCTPHPOBATL  MOHATHS  BEKTOPA, JUIMHBL | — 6bIMOHAMb NPOCKMbL N0 MEMAM UCNOALIOSAHUA | pm 13 11102 T1-01, T1-03,

(Momynsi) BEKTOpa, pPaBHBIX BEKTOPOB, VIJA | BeKMOPHO2O Memodd Npu peuleHuu 3a0ay Ha L 03’ KO-O2’ T1-04, T1-06,

MEK1y BEKTOpaMHU; BbIUUCIEHUSL U OOKA3AMENbCEA. KT-02 KF-O3, T1-07, TI-11

— u300pakarh U 0003HAYATH BEKTOPHI, HH-OI’ PY-O2’ T2-05, T2-07,

— OTKJIaJIbIBaTh BEKTOP, PaBHBIN JaHHOMY; PS;-03 ’ T2-16, T3-04,

— BBIYUCIATH JUIMHY U KOOPAUHATHI BEKTOPA; T3-12

— BBITNIOJIHATH OINEepaIMK HaJl BEKTOPaMHU.

Pa3zoen «Memod koopounamy

— OOBSACHATHP W WUIIOCTPUPOBATH TOHATHS | — 6b1800UMb  OPMYIbL  KOOPOUHAM — CePeOUHbl

JIEKapTOBOM CUCTEMBI KOOPAUHAT; ompesKd, PpAcCmOAHUSL MelcOy O08YMsA MOUKAMU T1-01. T1-03

— HCIOJIb30BaTh bopMyIBI KOOPAUHAT | NIOCKOCMU, YpasHeHusi npamou u oxpysxcrocmu u | JII'-13, JIJI-02, T1-0 4’ T1-0 6’

CepeIUHBl OTPe3Ka, PACCTOSIHHUSI MEXAY IBYMS | NPpUMEHAMb NPU peuleHuu 3a0ay. JIUI-03 KO-02, T1-07’ T1-1 1’

TOYKaMHU TUJIOCKOCTH, YPABHEHHS TPSIMOM U | — 6bINOIHAMb npoekmuvl no memam ucnoavzosanus |  KI'-02, KI'-03, T2-05 ’ T2-07

OKPYKHOCTH TIPU PEIICHUH MPOCTEUIITNX 33/1ad. | KOOpOUHamuozco memooa npu pewenuu 3adauw ua | T1JI-01, PY-02, T2-1 6’ T3-0 4’

— BBIMIOJHATH  JCHCTBUA  HAJ  BEKTOPAMH, | 8bIYUCIEHUSA U OOKA3AMENbCMEA. PV-03 T§—12 ’

3aJJaHHBIMH CBOMMH KOOPIUHATAMU;

— HaxoJUTh KOOPAMHATHI BEKTOpA.

Pazoen «Coomnouienus mexicoy cmopoHamu u yeaamu mpey2oibHuKa»

— dopmynupoBaTh onpeeaeHus U | —8bl800Umb  (QOpMyabl,  Gblpadxcarowue @OYHKYUIO

WUTFOCTPUPOBATh TIOHATHS CHHYCa, KOCHHYca, | yeroe om () oo 180 mpeyeonvruxka uepes gyHxyuu 1T-13. JI1-02 T1-01, T1-03,

TaHreHca W kotaHrenca yriioB or 0 go 180 | ocmpuix yenos T H-03’ KO-O2’ T1-04, T1-06,

TpPEyroJibHUKa, CKaJIIPHOTO MPOU3BEACHUS; — 00Ka3vbl86amMb MeopemMbl CUHYCOB, KOCUHYCOB, O KI-02 KF-O3’ T1-07, TI-11

— Hay4yuTCs pacrno3HaBaTh OCHOBHOE | CKAIAPHOM — NpOU3BeOeHUuu  08YX  8eKMoOpos 8 n H—Olj PY-O2’ T2-05, T2-07,

T€OMETPUUYECKOE TOXJIECTBO, bopMymBl | KOOpOuUHamax u ee cieocmaue; PS;-O3 ’ T2-16, T3-04,

npuBeACHUS, (GOPMYITy IJIOMAAN TPEYTOIBHUKA | — 8b1800UMD OCHOBHOE mpusoOHOMempuiecKkoe T3-12

4yepe3 CHHYC YIIIa; moxcoecmeo, Gopmyny Ol 8bIYUCTEHUST KOOPOUHAM
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— npumensaTs OTT nns HaxoXAeHUs CHUHYCA,
KOCHHYCa, TaHI€HCa, KOTaHreHca s yria ot 0
1o 180.

MOYKU, hOPMYIbL NPUBEOCHUSL,

— HAX00ums NIOWAOL MPEY2ONbHUKA Yepe3 CUHYC
ocmpoeo yena;

— pewams mpey2oNbHUK ¢ ROMOWbIO KOMNLIOMEPHbIX
npoSpamm,

— UCCed08ams MmMpey2oibHUK NpUu NOMOWU Meopem
CUHYCO8 U KOCUHYCO8;

— UCNONBL306AMb ceolicmea
npou3ee0eHUs npu peuleHun 3a0ay

CKAJIAIpPHO20

Pazoen «/[nuna okpyscnocmu u niouwiads Kpy2a»

— u300paxkath U (HOPMYIUPOBATH ONPEACIICHUE | — 6bl1800UMb  (QOPMYNY Ol BbIYUCIEHUS  Yeld
MPABIJILHOTO MHOTOYTOJIbHHKA; NPABUILHO20 N-Y20JbHUKA U NPUMEHAMbL ee 8
— HayduTCs paclo3HaBaThb (QOpMyJIy Ul | npoyecce peuieHus 3a0ay,
BBIYHCJICHHS YTJIa IPABUILHOTO N-yTOJbHUKA; — Ookazvleamv — meopembl 00  OKPYICHOCMAX,
— HAy4YUTCsA pacro3HaBaTh (DOPMYNy IS | ONUCAHHOU OKOJO NPABUTILHO2O MHO20Y2ONbHUKA U T-13. JU1-02 T1-01, T1-03,
BBIYMCIICHUS]  TUIOLIAAM  TPaBUJIBHOTO  N- | BHUCAHHOU 8 He20,; T H-03’ KO-OZ’ T1-04, T1-06,
YTrOJIbHUKA; — npumensamv GoOpMynvl Ol BbIUUCIEHUS )2l08, KI-02 KF-03’ T1-07, TI-11
— HAy4HUTCs paclo3HaBaTh (QOpMYIy JUIS | niowaoetl npasuibHO20 N-y2oibHUKA, n H—Olj PY-O2’ T2-05, T2-07,
BBIYMCIICHUS JJIMHBI U TYTH OKPY>KHOCTH; — Cmpoumsv  NPABUNIbLHbIE  MHO20V20IbHUKU  C PS;-O3 ’ T2-16, T3-04,
— HAy4HUTCs pacmo3HaBaTh (HOPMYIY IUIOLIAAH | HOMOWBIO YUPKYIS U TUHEUKU, T3-12
Kpyra ¥ KpyroBOro ceKkTopa. — Hayyumcs pewiamsv 3a0ayi HA UCHONIb30BAHUE

Gopmynsl Onumsl U OyeU OKPYHCHOCMIU,

—  8b180OUMb POPMYIbL NAOWAOU KPY2d U KPY20BO2O

CeKmopa u NPUMEHAMb UX NPU PeueHuU 3a0au.

Pazoen «/leusicenusny

— OOBSCHATH M WUIIOCTPUPOBATH TIOHATHS | — UCCIE008aMb CEOUCMBA OBUNHCEHUSL C NOMOUBIO
paBeHCTBa (GuUTyp, TOAO00US, OTOOPAKEHUS | KOMILIOMEPHBIX NPOCPAMM,
IUIOCKOCTH Ha ce0s, ABWKEHHUS, OCEBOH W | — - 8bINOJHAMb NPOEKMbl HO MEMAM TT-13. TI1-02 T1-01, T1-03,
LEHTPAIIbHON CUMMETPHH; 2eomempudecKux npeoopazoearuli Ha NJIOCKOCMu, 1 H-03, KO-02’ T1-04, T1-06,
— CTPOHTH PaBHbIE U CUMMETpPUYHbIE (DUTYPHI, KI-02 KF-O3, T1-07, T1-11
BBITIOJIHATH napannenvaLIﬁ MEPEHOC U MOBOPOT; I H-Ol’, PY-O2’, T2-05, T2-07,
— pacrno3HaBaTh CBOMCTBA JIBUKEHHUS; PYV-03 T2-16, T3-04,
— pemaTth 3ajJadyd Ha TOCTpoeHHe (GUryp mpu T3-12

OCeBOM W  IEHTPaJbHOH  CHUMMETpUSX,
napajuieIbHOM MIEpEeHOCe, IIOBOPOTE.
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Harasanasi reomerpust
Yuawuiica nayyumca:
pacrno3HaBaTh Ha YepTekKax, pUCyHKaX, MOJIETSIX U B OKPYKAIOIlleM MUPE MJIOCKHE U MPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;
pacmo3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOIBHOTO MapauIeNienuIe1a, IPaBILHON MUPaMUJIbI, IUJINHAPA U KOHYCA,
OTIpEAEIIATH MO JUHEHHBIM pa3MepaM pa3BEPTKU (PUTyphl TUHEHHBIE pa3Mepbl caMoit GUTYpbl 1 HA000POT;
BBIYUCTIATH 00BEM MPSMOYTOIBHOTO MapalljieNienumneaa.
Yuawuiicsa nonyuum 6ozmoorcnocmo:
BBIUUCIIATH 00BEMBI IPOCTPAHCTBEHHBIX TEOMETPUIECKUX (DUTYP, COCTABICHHBIX U3 MPSMOYTOIBHBIX IMapaJLIEIICIUIIEIOB;
yrayOuTh M Pa3BUTh MPEICTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax;
MPUMEHSTD MMOHATHE PA3BEPTKU J1JIsl BHITTOJIHEHHS IPAKTUYECKUX PACUETOB.
I'eomerpuueckne purypbi
Vuawuiicsa nayyumca:
M0JIb30BAThCA SA3BIKOM T€OMETPUH AJI OMMCAHUS ITPEIMETOB OKPY’KAIOLIEro MUPA U UX B3aUMHOTO PACIIONIOKEHHUS;
pacmo3HaBaTh U U300paXkaTh HAa YepTekKaX U PUCYHKAX reoMeTpruueckue (pUrypsl u ux KOH(pUrypanuy;
HaxOJWUTh 3HAYCHUS UTMH JMHEHHBIX 3JIEMEHTOB (UTYp M WX OTHOIICHHS, TpaaycHyr0 Mepy yrioB oT 0 mo 180°, mpumenss onpeaeieHus,
CBOWCTBA U IPHU3HAKU (DUTYP U UX DJIEMEHTOB, OTHOIIICHUS (hUTYyp (PaBEHCTBO, MTOI00KE, CHMMETPHUH, TIOBOPOT, MAPAJLIEIBHBIN MEPEHOC);
OTIEpUPOBATH C HAYAIBHBIMU MOHATUSMU TPUTOHOMETPUH U BBITIOJIHATD JIEMEHTapHbIE Ollepalvy HaJl GYHKIUSIMH YTJIOB;
pemiarh 3aJa4i Ha JOKa3aTelbCTBO, OMUPASCh HA M3yUYEHHBIC CBOMCTBA (UTYP M OTHOLICHUN MEXIy HUMU U MPUMEHSSI H3y4YE€HHBIC METOIbI
JI0Ka3aTeNbCTB;
penaTh HECIOXKHBIE 3a7]a4H Ha OCTPOCHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMbI TOCTPOEHUS C MMOMOIIBIO ITUPKYJIS U TUHEHUKH;
pelarh npocTeiiiye MIaHUMEeTPUUECKHE 3a/1a4l B IPOCTPAHCTBE.

Yuawuiicsa nonyuum 6o3moorcnocms:

OBJIAJICTh METOJAMU PEIICHUS 3a7ad Ha BBIYHCICHHUS M JOKA3aTEIbCTBA: METOJOM OT MPOTHBHOTO, METOJOM MOJ00Ms, METOJOM mepedopa
BApUAHTOB U METOJOM I'€OMETPUUECKHX MECT TOUCK;

MPUOOPECTH OMBIT MPUMEHEHHSI aNTe0panyecKoro ¥ TPUTOHOMETPUYECKOTO anmnapara U uiei ABMKSHUS TP PEIICHUH T€OMETPUUYECKUX 3a/1a4;
OBJIQJICTh TPATUIIMOHHON CXEMOW pEIIeHHS 3a/1ad Ha MOCTPOSHUE C IMOMOIIBIO IUPKYIS W JTUHEHKH: aHaIW3, TOCTPOEHHUE, J0KA3aTeIbCTBO U
HCCIIEOBAHHUE;

HAy4HUTHCS PelIaTh 33/1a4u HA TOCTPOSHUE METOJIOM T€OMETPUUYECKOTO MECTa TOYEK M METOJIOM TTOI00US;

NPUOOPECTH OIBIT UCCIECIOBAHUS CBOMCTB IMIIAHUMETPUIECCKIX (DUTYDP C MOMOIIBI0 KOMITBIOTEPHBIX TPOTPaMM;

MpUOOPECTH OMBIT BBHIMOJHEHUS TPOEKTOB Mo TemaM: «[eomeTpuueckue mpeoOpa3oBaHUs Ha IUIOCKOoCcTH», «llocTpoeHme OTpe3KOoB Mo

bopmye».

HN3mepeHue reoMeTpu4ecKuX BeJIUYNH
Yuawuiica naywumces:

11



kW

—

(98]

N —

N —

WCIIOBb30BaTh CBOMCTBA M3MEPEHUS JIMH, IUIONIAJe U YIioB MpHU PEUICHUH 3aJa4 Ha HAXOXKJEHUE JIMHBI OTPE3Ka, IJIUHBI OKPY>KHOCTH,
JUTHHBI TyTH OKPY>KHOCTH, TPATyCHOU MEPHI YIIIa;

BBIYUCIIATH JUIMHBI TMHEWHBIX 3JIEMEHTOB (PUTYp U MIX YTJIbI, UCIIOJIB3Ysl (OPMYIBI ITUHBI OKPY>KHOCTH M JJIMHBI IYTU OKPYKHOCTH, POPMYJIBI
momasei ¢puryp;

BBIYUCIISITH TUIOUIAAN TPEYTOJIbHUKOB, MPSIMOYTOJIbHUKOB, TApaJLJIEIOrPaMMOB, TPAIELUi, KPYTOB U CEKTOPOB;

BBIYUCIISTH JNIMHY OKPYXKHOCTH, IJTHHY TYTH OKPY>KHOCTH,

pemiaTh 3a7a4un Ha JOKa3aTebCTBO ¢ MCMOIB30BaHUEeM (hOPMYII JUIMHBI OKPY>KHOCTH U JUIMHBI TyTH OKPYKHOCTH, (hopmy miomaaei puryp;
pemaTh MpakKTUYECKHE 3a7adyM, CBSI3aHHBIE C HAXOXKJICHHEM TeOMETPHUYECKHX BEIMYWH (MCTOJB3Yys MPH HEOOXOJWMOCTH CIPABOYHUKU H
TEXHUYECKUE CPECTBA).

Yuawuiicsa nonyuum o3modncnocmes:

BBIUUCIIATH IUIOIAIN (GUTYp, COCTABICHHBIX U3 IBYX WM 00Jiee IPSIMOYTOJIbHUKOB, MapajlIeIOrPaMMOB, TPEYTOJIBHIKOB, KPyTa U CEKTOPa;
BBIYHCIIATH TUIOMIA MHOTOYTOJILHUKOB, UCTIOJNIb3YsI OTHOIICHHS PABHOBEJIIMKOCTH M PABHOCOCTABJICHHOCTH;

MPUOOPECTH OMBIT MPUMEHEHUS areOpandeckoro ¥ TPUrOHOMETPHYECKOTO armapara U uel JBIKEHUS MPU PEIICHUH 33a7a4 Ha BHIYHCICHUE
JI0IAJIeHi MHOTOYTOJIbHUKOB.

Koopaunartsi

Yuawuiica nayyumcea:

BBIYHCIIATH JJIUHY OTpE3Ka I10 KOOPAUHATAM €T0 KOHIIOB; BBIYMCIIAT KOOPAUHATHI CEPENUHBI OTPE3KA;

HCIIOJIb30BaTh KOOPAUHATHBIA METO/ ISl U3Y4EHUS CBOMCTB IIPSIMBIX U OKPY’KHOCTEH.

Yuawuuics nonyuum 6o3zmoorcnocms:

OBJIAJIETh KOOPAVMHATHBIM METOJOM PELIEHUs 3a/1a4 Ha BBIYUCIIEHUE U JOKA3aTEIbCTBO;

IpUOOPECTH OMBIT UCHOIB30BAHUSA KOMIBIOTEPHBIX NMPOrpaMM AJIs aHalW3a YaCTHBIX CIy4aeB B3aUMHOIO PACHOJIOXKEHHS OKPYXKHOCTEH U
MIPSIMBIX;

npuoOpecT OMBIT BBIIOJHEHUA INPOEKTOB Ha TeMy «lIpuMeHeHHe KOOpAMHATHOrO METoJa IHpH pEIleHUHM 3aJad Ha BBIYMCICHHE U
J0Ka3aTeIbCTBOY.

BekTopsl

Yuawuiica naywumces:

OMEepUpOBaTh C BEKTOpaMHU: HAXOAUTh CYMMY U pa3HOCTh JBYX BEKTOPOB, 3aJlaHHBIX T'€OMETPUYECKH, HAXOAUTH BEKTOp, PaBHBIN
MIPOM3BEICHUIO 33JJAaHHOTO BEKTOPa Ha YHCIIO;

HAXOJUTh JIJIsi BEKTOPOB, 33JJaHHBIX KOOPAMHATAMU: JUIMHY BEKTOpPA, KOOPAMHATHI CYMMBI M Pa3HOCTH ABYX U 00Jee BEKTOPOB, KOOPAUHATHI
MIPOM3BEICHUS BEKTOPA HA YUCJIO, TPUMEHSS NMPU HEOOXOAMMOCTH COYETATEIIbHBIN, IEPEMECTUTENBHBIA U PAaCTIPEICTUTEIHHBIA 3aKOHBI;
BBIYUCIISITH CKaJISPHOE MPOU3BEICHNE BEKTOPOB, HAXOAUTh YTOJ MEX1Y BEKTOPAMHU, YCTAHABIMBATH NEPIEHANKYISIPHOCTD MPSMBIX.

Yuawuiicsa nonyuum 6o3modncnocmes:

OBJIQJIETh BEKTOPHBIM METOJIOM JIJIsl PEILICHHUs 3a7a4 Ha BEIYMCIICHHE U JI0KA3aTeNIbCTBO;
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2. HpI/IO6peCTI/I OIBIT BBIMIOJIHCHUA IIPOCKTOB Ha TCMY ((HpI/IMCHCHI/Ie BCKTOPHOI'O MCETOJAA IpU PCIICHHU 3aJa4 Ha BbIYUCICHUC U
J0Ka3aTeIbCTBO.

B pezynomame uzyuenus kypca eeomempuu 9 knacca ooyuaroumuecsi 00IHCHbI:

3HATH/MOHUMATH

CYILECTBO MOHATUS MaTEMATUYECKOTO 10KA3aTEIbCTBA; IPUMEPBI JOKA3aTEIIbCTB;
CYILECTBO MOHATHUS aJIrOPUTMA; IPUMEPBI AITOPUTMOB;

KaK MCIOJB3YIOTCS MaTeMaTHueckue (popMyJsibl, ypaBHEHUS M HEPABEHCTBA; MPUMEPHl UX MPUMEHEHUS IS PELIeHUS MaTeMaTUYeCKuX U
MPaKTUYECKUX 3a/1a4;

KaK MaTeMaTU4ECKU OIpeielIeHHble (YHKIIMN MOT'YT OIIMCHIBATh peabHblE 3aBUCUMOCTH; IPUBOANUTH IPUMEPHI TAKOTO ONHCAHMS;
KaK MOTPEOHOCTH MPAKTUKHU MPUBEIIN MATEMaTHYECKYIO HAyKy K HEOOXOIMMOCTH PacIIUpPEHUs MOHATHS YHCIIa;
BEPOATHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOIIEr0 MUpa; MPUMEPhl CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BHIBOJIOB;

KaKuM 00pa3oM reoMeTpus BO3HHUKIIA M3 MPAKTUYECKUX 3a/1ay 3eMIIeMepHsl; MPUMEpbl T€OMETPUUYECKUX OOBEKTOB U YTBEPKICHHUI O HHUX,
BXHBIX JIJISI IPAKTHKHY;

CMBICII HACaIn3alnu, HOSBOHSIIOHJCﬁ peuiaTth 3aaavyu peam,Hoﬁ I[Cf[CTBHTGJIBHOCTPI MAaTEMaTUYCCKUMU MCETOHAMH, IMPUMCPLI OI_HI/IGOK,
BO3HHUKAKOIUX IIPHU UACATIN3ALNH;

yMeTh

I10JIb30BATHCSA 3BIKOM IT'€OMETPUH JJI1 OIMCAHUS ITPEIMETOB OKPY’KaIOIIEr0o MUPA;
pacrio3HaBaTh reOMEeTpHUUECKUe PUTyphl, pa3arnyaTh UX B3aHMHOE PacIoIOKEHHE;
n300paXkaTh reOMETpUUECKHe (PUTYPBI; BHITOJIHATH YEPTEKHU 10 YCIOBHUIO 3a/1a4; OCYILECTBIATH MpeoOpa3zoBaHus GuUryp;

BBIYUCTIATh 3HAYCHHUS] TEOMETPUUYECKUX BEJIWYUH ([UIMH, YIJIOB, IUIOMIA[EH, OOBEMOB), HAXOMUTh CTOPOHBI, YIJIBl W TUIOIIATH
TPEYroJbHUKOB, IJTUHBI JOMAHBIX, IyT OKPYHOCTH, TUIOIIAeii OCHOBHBIX T€OMETPUUECKUX (GUTYp U PUTYp, COCTABICHHBIX U3 HUX;

pelarth reoMeTpuuecKrue 3aJayd, OMUpasch HAa M3Y4YEHHbIE CBOWCTBA (PUTyp M OTHOIICHHNH MEXAY HUMH, MPUMEHSsS JOMOJHUTEIbHBIE
MOCTPOCHHMSI, anreOpanyecKuii anmnapar, uaeu CHMMETPUH;

MIPOBOAMTH JOKa3aTelbHbIE PAaCCY:KIEHUS MPH PEIIeHUU 3a/ay, UCIOJb3Ysl HW3BECTHBIE TEOPEMbI, OOHAPYKHBasih BO3ZMOXKHOCTH JUISI UX
WCIIO0Ib30BaHUS;

HCII0JIb30BAaTh HpPIOﬁpeTeHHbIe 3HAHUHA U YMCHUS B npaKanecxoﬁ JesITeJIbHOCTH U NMOBCETHEBHOM KU3HU JJIA:

OTHCAHUs PeabHBIX CUTYAIlNil Ha A3bIKE TEOMETPHH;
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"  pacyeToB, BKIIOYAIONIUX MpocTelIne GopMyIb;

"  pelleHusl MPaKTHYEeCKUX 3a]ad, CBA3aHHBIX C HAXOKJIECHHEM IeOMETPUYECKUX BEIUYHH (MCIOJIB3YS MPU HEOOXOAMMOCTH CIIPABOUYHUKH U
TEXHUUYECKUE CPEJICTBA);

*  [IOCTPOCHUI reOMETPUUECKUMU HHCTPYMEHTaMH (JIMHEHKa, YTONbHUK, IUPKYIIb, TPAHCIIOPTHUD).
TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA COAEPKAHUSA KYPCA

[IporpamMma obecnieunBaeT JOCTHIKEHUE CIEAYIONINX Ueell u pe3yabmanoé OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHMs:

6 HanpaejleHuu ItYHOCMHO20 paseumusi:

e (¢dopMUpOBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYEHHMIO, TOTOBHOCTb M CIIOCOOHOCTH OOY4YaloIIMXCS K CaMOpa3BUTHUIO H
caMo00pa30BaHUIO0 HA OCHOBE MOTHBAIIMU K OOYYEHUIO M TO3HAHHIO, BEIOOPY NanbHEHIIero oopa3oBanus Ha 0a3e OPUCHTHPOBKU B MUPE
npodeccuii 1 MPoPECCUOHABHBIX MPEANOUYTEHNH, OCO3HAHHOMY ITOCTPOCHHUIO HHAUBUAYATBLHON 00pa30BaTEIbHOM TPACKTOPUH C YIETOM
yCTOﬁ‘-IPIBBIX IMMO3HAaBATCJIbHBIX UHTCPECOB;

e (¢dopMUpOBaHHE LEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U OOIIECTBEHHOM
MPAKTUKU;

e (opmupoBaHNE KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIEHUH U COTPYJHHYECTBE CO CBEPCTHUKAMM, CTAPIIMMU U MIIAJIIIUMHU, B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HON, Y4eOHO-UCCIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUIAX JACSITEIBHOCTH;

®  yMEHHE SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICIIM B YCTHOM M MUCbMEHHOM pedr, TOHUMATh CMBICH IOCTaBJICHHON 3aauH,
BBICTpauBaTh apryMEHTAaLMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI;

L4 KPUTHYHOCTH MBIIIUVICHW, YMCHUC PACIIO3HABATL JIOTHYCCKU HCKOPPCKTHBIC BBICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (I)aKTa;
L4 KpCAaTUBHOCTb MBIIIJICHUS, HTHULIUATHBA, HAXOAYUBOCTh, AKTUBHOCTDH IIPU PCIICHUU MATCMATUIYCCKUX 3ada4;

®  [pEICTaBICHHE O MATEMAaTHYECKOH Hayke Kak c(epe UeloBeUecKOi AeATeNbHOCTH, 00 3Tamnax ee pa3BUTHA, O €€ 3HAYMMOCTHU IS
pa3BUTHSI LUBUIN3ALINY;

®  yMEHHE KOHTPOJIHMPOBATH MPOLIECC U PE3YyIbTAT y4eOHOW MaTeMaTHUECKOM JesITeIbHOCTH;
®  CIIOCOOHOCTH K YMOILMOHAIBHOMY BOCIPUATHIO MAaTEMaTHUECKUX O0BEKTOB, 3a1a4, PEIICHUM, pacCyKICHUI.
6 MemanpeomMenHoOM HANPAGIEeHUN:

® yMEHHE CaMOCTOSITENIbHO IJIAHUPOBATh aJbTEPHATUBHBIE YyTH JOCTHXKEHUS 1ieJiel, OCO3HAHHO BhIOUpPATh Hanbosee 3pPeKTUBHbIE
CrocoObl penieHus yueOHbIX U TTO03HaBaTeNbHbIX 3a/1a4;
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YMEHHE OCYIIECTBISTh KOHTPOJIb 1O PE3yJabTaTy W CIIOCOOY IEHCTBUS Ha YpPOBHE IPOU3BOJIBHOTO BHUMAHUS M BHOCHUTH
HE00XO0/IMMbIE KOPPEKTHBBI,

yMEHHE aJeKBAaTHO OLEHUBATh MPABUIBHOCTh WJIM OIIMOOYHOCTH BBIMOJIHEHHs yueOHOW 3a1aud, €€ OObEKTHBHYIO TPYAHOCTH U
COOCTBEHHBIE BOBMOYKHOCTH €€ PEIICHUS;

OCO3HAHHOE BJIAJICHUE JIOTUUECKUMH JCHUCTBUSMHU OIPEACIICHUS MMOHATHIA, 0000IICHUS, YCTAHOBIICHUS aHAJIOTHHA, KJIaCCH(PUKAIINH
Ha OCHOBE CaMOCTOSITEIILHOTO BEIOOPa, OCHOBAHUM U KPUTEPHEB;

YMCHUC YCTAHABJIMBATb MPUYNHHO-CICACTBCHHBIC CBA3U; CTPOUTH JIOTUUCCKOC PACCYKACHUC, YMO3AKIIIOYCHUEC U BBIBOBI,

YMCHUC CO3[1aBaTh, IPUMCHAIATHL U Hp@O6p&30BBIBaTB 3HAaKOBO-CUMBOJIMYCCKUC CPCACTBA, MOACIN U CXCMbI IJId PCIICHUA YLIC6HBIX n
IIO3HABaTCJIbHBIX 3aJa4,

yMEHHE OpraHU30BBIBATH Y4EOHOE COTPYAHUYECTBO U COBMECTHYIO AESITENbHOCTh C YUUTEIEM U CBEPCTHUKAMU; yMEHHUE paboTaTh
B rpymne; GopMyIrpoBaTh, apryMEHTHUPOBATh 1 OTCTaUBaTh CBOE MHEHME;

dbopMupoBanue y4eOHOW U  OOIIENONB30BATEIBCKOW KOMIIETEHTHOCTH B 00JAacTH HCIOJIb30BaHHUS HMH(OPMAIIMOHHO-
KOMMYHUKaIMOHHBIX TexHoJorui (MKT-komneTreHTHOCTH);

NEPBOHAYAJIBHEBIC ITPEACTABIICHUA 00 HACAX U O METOAAX MAaTEMAaTHKH KaK 00 YHUBCPCAIBbHOM S3BIKE HAYKH U TEXHUKHU, O CPEACTBC
MOACIINPOBAHUA SIBIICHUH U MpoLcCCOB;

yMEHHE BHJIETh MaTEMAaTHYECKYIO 3a]1a4uy B KOHTEKCTe MPOOJIEeMHON CUTYalluu B APYTUX TUCHUILUIMHAX, B OKPYXKAIOIIEeH KU3HU;

yMEHHE HaxOJIWTh B pPAa3IMYHBIX HCTOYHUKAX HMHQOpPMAINIO, HEOOXOAUMYIO Jii pEIIeHUs MaTeMaTHYecKuX mpobieM, M
MPEACTABISITH €€ B MOHATHON (hopMe; MPUHUMATh PEIICHHWE B YCJIOBHSIX HEMOJHONW W W30BITOYHOM, TOYHOW M BEPOSTHOCTHOM
uHpOpMaLnH;

yMeHHE NMOHUMAaTh U HUCII0JIb30BaTh MaTeMaTHYECKHe CPeICTBA HATrMSAHOCTU (TpaduKu, AUarpaMMBbl, TaOIUIIbI, CXEMBI U Ap.) IS
WJUTIOCTPAINK, HHTEPIIPETALUY, apTyMEHTAIUH;

YMCHUC BbIABUTATh TUTIOTC3bI P PCIICHUN y‘I€6HBIX 3aJa4 U IIOHUMAaThb HCOGXOZ[I/IMOCTB HX IIPOBCPKU.

6 npedmemuom HanpaeieHuu:

yMeHue paboTaTh ¢ MaTeMaTUYECKHMM TEKCTOM (aHAJIM3UpPOBATh, M3BJIEKATh HEOOXOAMMYI HMH(OPMAIIUIO), TOYHO M TPAMOTHO
BBIPQKaTh CBOM MBICIM B YCTHOW W THCHBMEHHOW pe4Yd C MPHUMEHEHHEM MaTeMaTU4YeCKOH TEPMHHOJIOTMH W CUMBOJIHKH,
HCIIOJIb30BAaTh PA3JIMYHBIC A3BIKM MATCMATHUKH, HPOBOAUTH KJIaCCI/Iq)I/IKaI_II/II/I, JIOTUYCCKHUEC O6OCHOB3_HI/I$I, J0Ka3aTrcJIbCTBa
MaTeMaTHYECKUX YTBEPIKICHHIA;

® OBJIAACHHUC 0a30BBIM TTOHATHHHBIM arrmapaTroM 1o OCHOBHBIM pasjciiaM COACPKaHHA; INPEACTABIICHUC 00 OCHOBHBIX HU3y4aCMBbIX TIOHATUAX

(amcno, reomerpuueckas Gurypa, ypaBHeHHE, (YHKIHS, BEPOSTHOCT) KAaK BaKHEHUIIMX MAaTEMaTHYECKMX MOJIENSAX, MO3BOJISIONINX
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OIIMChIBATH )41 n3ydaTb p€ajIbHBIC IIPOLIECCChI n SABJICHUA,

® pa3sBUTHUC HpeI[CTaBJ'IeHI/Iﬁ 0 YHCJIIE€ W YHUCIIOBBIX CHCTECMaxX OT HaTypaJlbHBIX OO0 I[CﬁCTBHTGJ'IBHI)IX YHUCCJI, OBJIaACHHEC HaBBIKaMU
YCTHBIX, IMCbMECHHBIX, MTHCTPYMCHTAJIBHBIX BBI‘II/ICJ'IGHI/II\/'I;

®  OBJIA/ICHUE CUMBOJBHBIM SI3BIKOM aJreOpbl, TPUEMaMH BBITIOJTHEHHUS TOXKIECTBEHHBIX MPE0O0pa30BaHUM pallMOHATBHBIX BEIPAKEHU,
pelIeHusl ypaBHEHUM, CUCTEM YpPAaBHEHWM, HEPABEHCTB M CUCTEM HEPABEHCTB; YMEHHE HCIIOIb30BATh MJCK KOOpAUHAT Ha
IUIOCKOCTH JUISl MHTEPIPETALMU YPAaBHEHUM, HEPABEHCTB, CUCTEM; YMEHHE PUMEHATh anredpanyeckue npeoOpa3oBaHus, anmnapaT
YPAaBHEHUI U HEPABEHCTB Ul PEIEHUs 3a/1a4 U3 pa3JIMYHbIX Pa3JeoB Kypca;

e OBJIaJeHUE CHUCTEeMON (YHKIMOHAIBHBIX MOHATHH, (QYHKIMOHAIBHBIM S3bIKOM U CHUMBOJIMKOW; YMEHHE HCIOIb30BaTh
GyHKIMOHATBHO-TpaUUecKHe IIPEICTaBICHUS U1 ONMCAHUS U aHayn3a pealIbHbIX 3aBUCHUMOCTEH;

L4 OBJIaICHUEC OCHOBHBIMU criocoboamMu MNpEaACTaBJICHHUA W aHali3a CTATUCTUYCCKUX HNAHHBIX; HAJIWAYHC Hpe,[[CTaBJIeHI/Iﬁ (6]
CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B p€aJIbHOM MUPC U O PA3JIMIHBIX crocobax ux H3YUCHUA, O BCPOATHOCTHBIX MOJCIIAX,

L YMCHUEC TNPUMCHATH HU3YUYCHHBIC IIOHATHA, PE3YJIbTAaTbhbl, METOAbLI IJId PCHICHUA 3aJad IIPaKTHYCCKOI'O XapaKTEe€pa MW 3aaa4 U3
CMECKHBIX JUCHUIIINH C UCIIOJIB30BAHUEM IIPpH HCO6XOI[I/IMOCTI/I CIIPaBOYHBIX MAaTCpUAJIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA.

OcHoBHas (hopMa OpraHu3aIuu 00pa30BaTEILHOTO MPOIecca — KIACCHO-ypOUYHAas CUCTEMA.
[IpemycmarpuBaeTcst IpIMEHEHUE CIEAYIONINX TEXHOJIOTHIT 00yUIeHHUS:

TpaJUIMOHHAS KITACCHO-YpOUYHast

WUTPOBBIC TEXHOJIOTHH

AJIEMEHTHI TIPOOJIEMHOTO O0YICHIS
TEXHOJIOTHU YPOBHEBOH MU depeHnnanum
30pOBbECOEpEraroIe TEXHOIOTUH

UKT

Bunast 1 hopMBI KOHTPOIIS: TPOMEXKYTOUHBIN, IPEAYNPEAUTENbHBIA KOHTPOIb; KOHTPOJIBHBIE PaOOTHI.

AU S e

JInuHoCTHBIE, MeTaNPeIMeTHbIE U MPeAMETHbIE Pe3yJbTaThl 0CBOeHHS y4eOHoro npeamera «'eomeTpusi»

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS MPOrpaMMBbl yueOHOTro mpeamera «MaTemaTtuka» xapakrepusytotes: [laTpuoTuyeckoe BOCIUTaHUE:
IIPOSIBJICHUEM UHTEpeCa K IIPOILIJIOMY U HACTOSAIIEMY POCCHMCKON MaTEMaTUKH, IECHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHUSAM POCCUNMCKUX MAaTEMaTUKOB
U POCCUHCKOM MaTeMaTHYECKOM LIKOJIBI, K UCIIOJIb30BaHHUIO 3TUX JOCTIKEHUH B JPYrUX HayKax M MPUKIAIAHBIX cepax. ['paxmaaHckoe U 1yXOBHO-
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HPAaBCTBEHHOE BOCIHMTAHKE: TOTOBHOCTHIO K BBIMOJIHEHUIO 00S13aHHOCTEN rpaskJaHNHA U pealli3alliy ero Ipas, MPeICTaBIeHUEM O MaTeMaTHYECKUX
OCHOBaX (DYHKIITMOHHUPOBAHMSI PA3JIMUHBIX CTPYKTYP, SBJICHUM, TTPOIIEAYP IPasKIaHCKOTO OOIIECTBa (BEIOOPHI, OIIPOCHI | TIP.); TOTOBHOCTBIO K
00CYXJIEHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX C MPAKTHYECKUM NMPHUMEHEHHEM JOCTIKEHHH HAyKH, 0CO3HAHHEM BaKHOCTH MOPAJIbHO-3THYECKUX
IIPUHLIMIIOB B AESTEIBHOCTH YU4€HOro. TpyJ0BO€ BOCIIMTAHNE: YCTAHOBKOM Ha AKTUBHOE YYacCTHE B PELICHUH NTPAKTUYECKUX 3a]a4 MaTeMaTH4YECKON
HaNpPaBICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMAaTUYECKOT0 00pa30BaHMs Ha MPOTSHKEHUN BCEH KHU3HH JUI YCIEIHOM Mo ecCuOHaTbHON
JESITeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA; OCO3HAHHBIM BHIOOPOM M MOCTPOSCHHEM MHIMBUAYAIbHONM TPAaeKTOPUHN 00pa30BaHUs U
KU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN. DCTEeTUYECKOE BOCITUTAHUE: CIIOCOOHOCTHIO K IMOIIMOHATILHOMY U
ACTETUYECKOMY BOCIIPUATHIO MaTEMaTHUYECKUX 00BEKTOB, 33/1a4, PEIICHU, pacCyKIeHUI; YMEHHUIO BUJIETh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH B
uckyccte. 10 [IpumepHnast pabouas nporpamma [{leHHOCTH HaydHOTO TTO3HAHUS: OPUCHTAIMEH B ICITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HayUHBIX
Mpe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U OOIIeCTBa, MOHMMAHUEM MaTeMaTHYeCKON HayKH Kak c(epbl
YeJI0BEUYECKOM JESITEIbHOCTH, ATANOB €€ pa3BUTHSI U 3HAUMMOCTH Ul Pa3BUTHUS IUBUIM3ALMH; OBJIAJCHUEM SA3bIKOM MaTEMATUKH U MaTeMaTHIECKON
KYJIbTYPOH KaK CpEACTBOM IIO3HAHUS MHMPA; OBJIAJICHUEM IIPOCTEHIIIMMHI HaBbIKAMHU MCCIIE0BATENbCKOM AesaTenbHOCTH. DU3nueckoe BOCIIUTAHUE,
(dbopmMHpoOBaHUE KYJIbTYPHI 3T0POBbS M SMOLIMOHATIBHOTO 0J1aronoyyusi: TOTOBHOCTBIO IPUMEHATh MaTeMaTHYECKUE 3HAHUS B HHTEPECAaX CBOETO
3JI0POBbsI, BEACHUS 370pPOBOro 00pasa KU3HU (30pOBOE NMUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA, peryJsipHas pu3nuecKas
aKTUBHOCTH); c(hOPMHPOBAHHOCTHIO HAaBbIKA pediekcHr, MPU3HAHUEM CBOETO MpaBa Ha OLIMOKY M TaKOTO K€ IIpaBa IPYroro 4eioBeKa.
DKOJIOrH4ecKoe BOCIMTAHNE: OpUEHTAIlMel Ha MPUMEHEeHNEe MaTeMaTUYECKUX 3HAaHUM JIsl peIIeHrs 3a/1a4 B 00JIaCTH COXPAaHHOCTH OKPYKaromien
Cpelbl, TUIAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX MOCIEACTBUM IS OKPYXKAIOLIEeH cpe/ibl; 0CO3HaHHWEM TTI00aIbHOIO Xapakrepa
HKOJIOTMUYECKUX MPOOJIEM U MyTel ux pernieHus. JIMUHOCTHBIE pe3ynbTaThl, 00eceynBaloie aJanTalio 00yJalouerocs K U3MEHSIOMUMCS
YCJIOBUSIM COLIMAJIIBHOW U MIPUPOJHOM CPeibl: TOTOBHOCTBIO K IEUCTBUSM B YCIOBUAX HEONPEAEIEHHOCTH, IIOBBIIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeITebHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYTHX JIIOJIEH, MPHUOOpPETaTh B COBMECTHOM NEATETLHOCTH
HOBBIE 3HAHHUS, HABBIKM M KOMIIETEHIIMH U3 OIBITA APYTUX; HEOOXO0AUMOCTHIO B (JOPMHUPOBAHNYU HOBBIX 3HAHUH, B TOM 4Hcie (GOpMyTUpOBaTh UICH,
MIOHATHS, TUIIOTE3bI 00 00BEKTaX U SBJICHUSAX, B TOM YHUCIIEC paHee HE U3BECTHBIX, OCO3HABATH A€(DUIIMTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH,
TUTAHUPOBATH CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BbI30B, TPEOYOIINi
KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBbIE PEIIeHUs U AeUCTBUA, (POPMYIUPOBATH U OLICHUBATH PUCKHU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

Memanpeomemnvimu pe3ynbTaTaMu U3ydeHus Kypca «I'eomeTpusi» sBiseTcsi GopMHUpPOBaHNUE YHUBEPCATbHBIX yaeOHbIX nerictuii (Y'Y /).

Pezynamuenvie YY/I:

— CaMOCTOSTEIBHO 0OHAPYHCUBAMb U POPMYAUPOSAMb IPOOIEMY B KJIIACCHON M MHAMBUIYaIbHON Y4eOHOH NesATeNbHOCTH;
— @bl0GU2aMb BEPCUM pElIeHHs] MPOOJIeMbl, OCO3HABATh KOHEUHBIM pe3ylbTaT, BEIOUPATh CPEACTBA JOCTHKEHHUS LETH U3 MPEIIOKEHHBIX WIH UX
HCKaTh CaMOCTOSITEIBHO;

17



— cocmagnamy (MHIUBUAYATBbHO WIN B TPYIIIE) TUIaH pelIeHUs Ipo0aeMbl (BBIIIOJIHEHHS IPOEKTA);

— noodbupams X KXo npoodieme (3a7a4de) afeKBaTHYIO € TEOPETHIECKYI0 MOJICIIb;

— paboTas 1o MpeAoKEHHOMY WJIM CaMOCTOATEIbHO COCTaBIEHHOMY IUJIaHY, UCHOIb306aMb HAPSLy ¢ OCHOBHBIMU U JOMOJHHUTEIbHBIE CPEICTBA
(cipaBouHas TUTEPATYpa, CIIOKHBIC TPUOOPHI, KOMITBIOTEP);

— NJIAHUPOBAMb CBOIO UHINBUIYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHIO;

— pabomamsb 1O CAMOCTOSITEILHO COCTABJIIEHHOMY IUIaHy, CBEpSSICh C HUM U C IEJIbI0 JIeSTENIbHOCTH, HCIPABIAs OIIUOKU, HCHOJIb3Ys
CaMOCTOSITENILHO MMOA00PaHHbIE cpecTBa (B TOM yucie u MHTepHeT);

— CBOOOJIHO 10/16306aMbCsl BBIPAOOTAaHHBIMU KPUTEPUSMHU OLEHKU U CAMOOLICHKH, UCXOMS U3 1IeJIM U UMEIOIIUXCS KPUTEPUEB, paziudasi pe3yabTaT
U CIIOCOOKI ICHCTBHIA;

— B XO/I€ MIPe/ICTaBJICHUS POEKTa 0a8amb OYeHK) €ro pe3yabTaTaM;

— CaMOCTOSTEIBHO 0CO3HA6AMb TIPUUUHBI CBOETO YCIIeXa MM HEeycIeXa U HaXOIUTh CIIOCOObI BHIX0/1a U3 CUTYalluu HEYCIIeXa,

— yMemb OyeHumsb CTENeHb YCIENTHOCTH CBOSH MHANBUAYAIbHON 00pa30BaTeNbHOM e TeNbHOCTH;

— daéamv OYeHKy CBOMM JIMYHOCTHBIM KaueCcTBaM M YepTaM XapakTepa («KakKoB s»), OMPEAEISATh HANPABICHUS CBOETO PAa3BUTHUA (KKaKUM s XOUy
CTaTbhy», «4TO MHE JIJISl 3TOTO HAJIO CHIENAThY).

Ho3naeamenvuvie YY/I:

— GHANU3UPOBAMb, CPABHUBAMD, KIACCUDUYUPOBAMb U 0000ujamb (DAKTHI U SABICHUS;

— ocyujecmsnames CpaBHEHHE W KJIACCHU(PHUKALUIO, CAMOCTOSTENBHO BBIOMpAs OCHOBAaHUS U KPUTEPUM JUISl YKa3aHHBIX JIOTUYECKUX OIepaluii;
CTPOUTH KIACCUPHUKAIHIO MYTEM TUXOTOMUYECKOTO JIeJIeHHUs (Ha OCHOBE OTPHIIAHUA);

— cmpoumbs JOTUYECKH 000CHOBAaHHOE PACCYKEHUE, BKIIOYAOIee YCTaHOBICHUE TPUUUHHO-CIIEICTBEHHBIX CBA3EH;

— co30asams MaTeMaTHUECKUE MOJICIIH;

— COCTaBJISITh TE3WCHI, PA3JINYHBIC BUBI TUTAHOB (TIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpa3zoBbIiBaTh MHGOPMAIINIO W3 OAHOTO BUA B APYroi (TaOmuIry
B TEKCT, IUarpaMMy H Ip.);

— @bluUMbI6AMb BCE YPOBHU TEKCTOBOM HMH(DOpMaLINy;

— yMemb onpeoensimsb BO3MOXKHbIE MCTOYHMKH HEOOXOAMMBIX CBEICHHUH, NMPOU3BOAMTH MOUCK MH(POPMALUHU, aHAIW3UPOBATh M OLIEHUBATH €&
JIOCTOBEPHOCTb;

— MMOHMMas TO3MLHMIO JAPYrOro YeNOBEKa, paziuyams B €r0 Peud WU CO3JaHHBIX MM TEKCTax: MHEHHE (TOYKY 3pEeHHS), J0Ka3aTeIbCTBO
(aprymMeHThI), (paKThl; TUIIOTE3bI, AKCHOMBI, TEOPUH. /715l 3TOr0 caMOCTOATEIHFHO UCIIONIB30BATh Pa3IMyuHbIe BUbI UTeHUs (M3ydaroliee, IpoCMOTPOBOE,
03HAKOMUTENbHOE, IIOMCKOBOE), TPUEMBI CITyIIaHHS;

— caMOMYy co030asamb UCTOYHMKU HWH(GOPMALMK Pa3HOTO TUNA W JUIS Pa3sHBIX ayIuTOpui, coOmofaTh MHGOPMAIMOHHYIO TUTHEHY U IMpaBuia
MH(POPMAIIMOHHOH 0€301MacHOCTH;

— yMemb UCNOb306amMb KOMIIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUH KaK MHCTPYMEHT ISl JOCTHKEHHS CBOMX Iiefiel. YMeTh BbIOMpaTh
aJIeKBaTHBIE 33/1a4€ MHCTPYMEHTAIbHbIE TPOrPaMMHO-aIapaTHBIE CPEJICTBA U CEPBHUCHI.

Cpeocmeom ¢hopmuposanusi TO3HABATENbHBIX Y'Y | CIIy:)KUT yueOHbBIN MaTepual.

Kommynuxamusnvie YVII:
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— CaMOCTOSTENBHO 0Op2aHU308bl6ams yieOHOE B3aUMOJICHiCTBHE B TpyIIIe (ONpenensaTh o0IIue IeNd, JOrOBapuBaThCs APYT ¢ APYTrOM U T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPpUEOOUMsb apeymMenmyl, TOATBEpKIas UX hakramu;

— B TUCKYCCHH YMemb 8blO8UHYMb KOHTPAPTYMEHTHI;

— YUUTBCSl KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHUIO, C JTIOCTOMHCTBOM MpU3HA8amb OMIMOOYHOCTH CBOETO MHEHHMs (€CTM OHO TaKOBO) U
KOPPEKTUPOBATh €r0;

— MOHKMas TO3ULUI0 JPYroro, paziuiams B €ro pedd: MHEHHUE (TOUYKY 3pEeHHsi), JOKa3aTeslbCTBO (apryMEHTHI), (aKThl, THIIOTE3bI, aKCHOMBI,
TEOPHH;

— yMemb B3TJIAHYTh Ha CUTYAllUIO C MHOM MO3ULUHU U 00208apu8amuvCsl ¢ TFOAbBMHI UHBIX MTO3UIUH.

Kputepuu u HOpMBI OLleHKU 3HAHUI, YMEHUI U HABBIKOB 00y4aIOIIUXCS 110 TeOMEeTPHH.

1. OneHka NUCbMEHHBIX KOHTPOJIbHBIX PA00T 00yYAKOIIMXCS 10 FeOMETPUM.

OTBeT OLICHUBACTCS OTMETKOM «5», €CIIH:

paboTa BBINOJIHEHA TTOJTHOCTHIO;

B JIOTUYECKHUX PACCYKJIECHUSIX U 0O0CHOBAHUH PEIICHHSI HET MPOOENIOB U OLINOOK;

B pPEILIEHUU HET MaTeMaTHYeCKUX OIMOOK (BO3MOXKHA OJIHa HETOYHOCTh, OMKCKA, KOTOpas He SIBJIIETCS
CJIEJICTBUEM HE3HAHUS WM HETIOHUMaHUsl yueOHOTO MaTepuana).

OtMmeTka «4» cTaBUTCS B CIEAYIOLIUX CIydasx:

paboTa BBIMIOJIHEHA TTOTHOCTHIO, HO 0OOCHOBAHUS MIATOB PEIICHUST HEJOCTATOYHBI (€CITU YMEHUE
000CHOBBIBATh PACCYXKIAEHHUS HE SBIISUIOCH CIIEIUATBLHBIM O0BEKTOM MTPOBEPKH );

JIOTYIIIEHBI OJHA OIIMOKA UITH €CTh JIBA — TPHU HEJ0UYETA B BRIKIIAAKAX, PUCYHKAX, YEPTEkKaX UITU
rpadukax (eciim 3T BUJIBI padOT HE SBISUIUCH CTICIIHATIBHBIM 0OBEKTOM MPOBEPKH).

OtMeTKa «3» CTaBUTCS, ECIU:

JonyiieHo 0osiee 0JIHOM omMOKH UM 0oJiee ABYX — TPEX HEIOYETOB B BHIKJIAKAX, UEPTEkKaX UITU
rpadukax, Ho o0yJaromuics 06aaaaeT 00s13aTeILHBIMI YMEHUSMU 110 TIPOBEPSEMOI TeMe.
OTMeTKa «2» CTaBUTCS, €CIIH:

JIOTYIIIEHBI CYIIECTBEHHBIE OIMOKH, TOKA3aBINe, YTO 00yJaroIIuiics He 001a1aeT 00s3aTeIbHBIMU
YMEHUSIMH MO TAHHOM TEME B MOJHON Mepe.

Y4uTens MOXKET MOBBICUTH OTMETKY 32 OPUTHHAIBHBINA OTBET HAa BOMPOC WIIM OPUTHHAIBHOE PEIICHHE
3aJlauM, KOTOPbIE CBUJETENILCTBYIOT O BHICOKOM MaTeMaTHUYE€CKOM Pa3BUTUH 00YyYaroIIerocs; 3a
penieHre 6osee CI0XKHOM 3a/1a4y WM OTBET Ha 00Jiee CII0XKHBIN BOMPOC, TIPEII0KEHHBIC
oOyuarolemMycst JOTOJTHUTEIBHO MOCJIe BBIMOTHEHHS] UM KaKUX-THM00 IPYruxX 3a/1aHuil.
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2. OneHKa yCTHBIX OTBETOB 00y4aIOUINXCSH 110 TeOMeTPHUH.

-OTBeT OLIECHUBAETCSI OTMETKOM «5», €CIIU yUCHUK:

MIOJTHO PACKPBLI COJIepKaHHe MaTepralia B 00beMe, IPeIyCMOTPEHHOM MTPOrpaMMOoil U y4eOHUKOM;
U3JI0KUJI MaTeprall TPaMOTHBIM SI3bIKOM, TOUHO HCTIONb3YsSI MATEMAaTHUYECKYIO0 TEPMUHOJIOTHIO U
CHUMBOJIUKY, B OIIPEIEJICHHOMN JIOTHUECKOM MOCIE10BAaTENbHOCTH;

MPABWJIbHO BBIMOJIHUI PUCYHKH, YEPTEKH, IPaQUKHU, COMMYTCTBYIOLIUE OTBETY;

[I0Ka3aJl YMEHUE WIIOCTPUPOBATh TEOPHUIO KOHKPETHBIMU TPUMEPAMU, IPUMEHSTH €€ B HOBOU
CUTYaIlUU MPU BHITIOJTHEHUH MPAKTUYECKOTO 3a/1aHuUs;

MIPOIEMOHCTPUPOBAJ 3HAHNE TEOPUH paHee N3YUEHHBIX COMYTCTBYIOIUX TeM, C(HOPMUPOBAHHOCTD U
YCTOWYMBOCTD UCIOJIB3YEMBIX IIPU OTBETE YMEHHUM U HABBIKOB;

OTBEYAJI CAMOCTOSITEILHO, 0€3 HAaBOSAIIUX BOIPOCOB YUUTEIIS;

BO3MO>KHBI OJTHA — JJBE€ HETOUHOCTH MPU OCBEILIEHUH BTOPOCTENEHHBIX BOIIPOCOB WJIM B BBIKJIA/IKaX,
KOTOpBIE€ YUEHHUK JIETKO UCIIPABHII IIOCIIE 3aMEYaHMs] YUUTEIIS.

-OTBeT OIICHUBAETCS OTMETKON «4», €CIIA YIOBIETBOPSET B OCHOBHOM TPEOOBAHUSM Ha OIEHKY «5»,
HO IIpY 3TOM MMEET OJIMH U3 HEJJOCTAaTKOB:

B U3JIO’KEHUU JOMYIIEHbI HeOObIINE MPOOEIbl, He UCKa3HUBIlIee MaTEMaTHYECKOe COAepKaHHe OTBETA;
JOIYILEHbI OJVH — /IBa HEJJ0UETA ITPH OCBELIEHUH OCHOBHOI'O COJIEpKaHUsl OTBETA, UCIIPABIICHHBIE
MocJie 3aMe4YaHusl yUuTess;

JOMYIIeHbI OMKOKa MK 0oJiee IBYX HEJJOYETOB IPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB HJIH B
BBIKJIa/IKaX, JIETKO MCIPaBJICHHbIE TIOCTIEe 3aMEeUaHUs YUUTEIs.

-OtMeTKa «3» CTaBUTCS B CIEAYIOLUIUX CIyYasx:

HEMOJIHO PAacCKPBITO COepKaHKMe MaTepuaa (CoaepKaHue U3JI0KEHO (parMeHTapHO, HE BCeraa
MOCJIeI0BATENbHO), HO TIOKAa3aHO 001ee MOHMMaHUe BOIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUS,
JOCTATOYHBIE I YCBOCHUS IPOTPAMMHOI0 MaTepuaa;

MMEINCh 3aTPYJHEHUS WIN JONYIICHBI OIMOKHU B ONPEACTICHUA MaTeMaTHUECKOW TEPMUHOIIOTHH,
YyepTekax, BhIKJIaKax, UCIIPABJICHHBIE NTOCJIE€ HECKOIbKUX HABOSIINX BOPOCOB YUUTEIS;

YUEHUK HE CIIPABWJICS C IPUMEHEHUEM TEOPUH B HOBOM CUTYyallMM IIPH BBIIIOJIHEHUHU IIPAKTHUECKOTO
3aJlaHusl, HO BBIMOJIHIII 3aJJaHKsl 00513aTEIbHOI0 YPOBHS CII0KHOCTH T10 IaHHOM TeMe;

IIPU JOCTATOYHOM 3HAaHUHM TEOPETUYECKOT0 MaTepHaja BhIIBIEHA HEJOCTATOYHAs C(OPMHUPOBAHHOCTD
OCHOBHBIX YMEHHU U HABBIKOB.

-OTtMeTKa «2» CTaBUTCS B CIEAYIOLUIUX CIydasx:

HE PacKphITO OCHOBHOE COJIepKaHNEe yueOHOro MaTepHara;

oOHapyKeHO HE3HaHWE YUYCHUKOM OoJIbIel v Hanboliee BaXKHON 4acTH y4eOHOro MaTepuarna;
JIOTYILIEHbI OIMOKH B OMPEEICHUN MOHITHI, TP UCIIOJIb30BAHUN MaTEMAaTHYECKO TEPMUHOJIOTHH,
B PUCYHKaX, YepTeXax WK rpadukax, B BBIKJIAJAKaX, KOTOPbIe HE UCIPABJICHBI ITOCIE HECKOIBKUX
HABOJSIIIUX BOIIPOCOB YUUTEIS.
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2.COAEPXAHUE ITPOI'PAMMBI

Ne | Ocnosenasn mema Cooeporcanue 0o0yuenusn Ocnosnasn uyenp Xapaxkmepucmuka Kypca.

1 | Bekropsl. Meton | Ilonsatue BexTopa. PaBeHcTBO Hayuuts ygamuxcs BexTop omnpenensiercs kKak HalpaBIEHHBIN OTPE30K U AEHCTBHS HaJ
KOOPAMHAT. BeKkTOpoB. ClI0’KEHHE U BEIYUTAHUE BBITIOJTHATD ACUCTBHS HAZl BEKTOpPaMHM BBOJATCS TaK, KaKk 3TO MPUHSATO B QU3UKE, T.€. KaK ACHCTBUS

BEKTOPOB. Y MHOXEHHE BEKTOpa Ha BEKTOpPaMHU Kak C HampapJeHHbBIMU oTpe3kamMu. OCHOBHOE BHHMMaHME JIOJDKHO OBbITh
yncio. PasnoxkeHne BeKTopa 1o AByM | HalpaBJICHHBIMU OTPE3KaMH, | YAEJICHO BBIPAaOOTKE YMEHHWH BBIIIOJHATH OINEpalid Hall BEKTOpaMHU
HEKOJUIMHEAPHBIM BEKTOPAM. YTO BayKHO AJIs1 IPUMEHEHUsT | (CKJIaJbIBaTh BEKTOPHI 110 IpaBUIaM TPEYrojbHUKA U MapajuiesiorpaMma,
Koopaunate! Bektopa. [Ipocreiimme | BEKTOpOB B (hH3HKE. CTPOUTH BEKTOP, PAaBHBIM PA3HOCTH JBYX JAHHBIX BEKTOPOB, a TaKXKe
3aJa4u B KOOpAWHATAaX. Y paBHEHUS [To3HakOMUTH € BEKTOP, PaBHBII NPOMU3BEACHUIO JAHHOTO BEKTOPa Ha JaHHOE YUCIIO).
OKPY’KHOCTH U npsiMoii. [IpumeHeHue | ucnoiab30BaHUEM BEKTOPOB U
BEKTOPOB H KOODIMHAT TIPH PEIICHHH | METOMA KOOPIHHAT PH Ha npumepax mokaspiBaeTcsi, KaK BEKTOPbI MOTYT HNPUMEHATCS K
sazan. PEIICHIH FeOMETPHYIECKHX pelIeHnI0 TeoMeTpuieckux 3aaad. JlemoHcTpupyetcs 3¢(dekTuBHOCTD
sazan. npuMeHeHus: GopMyia Ui KOOPAMHAT CPEIUHBI OTPE3Ka, PacCTOSHUS
MEXIy [OBYMS TOYKaMH, YypaBHCHHH OKPY)KHOCTH M MpSIMOA B
KOHKPETHbIX TE€OMETPUYeCKHMX  33jadax, TeM caMmbiM faltes
MpeCTaBIeHuE 00 H3YYCHHH TI'€OMETPHUYECKHX (UTYp € TMOMOIIBIO
anreOpsl.

2 | CooTHomeHHe CuHyc, KOCHHYC U TaHTEHC yIJa. Pa3Buth ymMeHue ydamumxcs Cuayc u KocuHyc moGoro yrma or 0° mo 180° BBomarcs ¢
MeKLYy Teopembl CHHYCOB 1 KOCHHYCOB. [pUMCHSATD MOMOIIBI0 €UHUYHON MONYyOKPY)KHOCTH, JOKA3bIBAIOTCSI TEOPEMBI
CTOPOHAMM U Pemenue tpeyronbHukoB. CKalsipHOE | TPUTOHOMETPUUIECKUIN CHHYCOB M KOCHHYCOB M BBIBOAMTCA €& OfHA (OpMylIa IIIOMaIn
yraamu TPOU3BCNICHHC BCKTOPOB 1 €T0 arrapar mpu percHn TpeyrojibHUKa (MOJIOBUHA MPOU3BEICHUS JBYX CTOPOH Ha CHHYC YrIja
TPeYroJbHUKA. IPUMEHEHUE B TEOMETPUIECKUX reOMEeTPHUECKUX 3a/1ad. MeKy HUMH). DTOT anmapar NPUMeHsETCs K PellieH I TPeYTOJIbHUKOB.
CxaasipHoe 3a/1a4ax.
npou3Be/icHUe CkansipHoe TpPOM3BEICHHE BEKTOPOB BBOOUTCA Kak B (U3MKE
BEKTOPOB. (mpousBenieHHe MAJUH BEKTOPOB Ha KOCHUHYC YIVIa MEXIY HUMH).

P ACCMATpHUBAIOTCA CBOIiCTBa CKaJIApHOIr0  MPOU3BCACHHUA U  €TO

MIPUMEHEHUE NP PEIICHNU T€OMETPHYECKUX 3a/1a4.

OCHOBHOE BHUMAaHHE CICAYEeT YJICIUTh BBIPA0OTKE IMPOYHBIX
HABBIKOB B IPUMEHEHUH TPUTOHOMETPHUIECKOTO ammapaTa Mpu pPelieHnH
TCOMETPUUYCCKUX 3a/ad.
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Jlnuna
OKPYKHOCTH U
IIomaabL Kpyra.

[IpaBmiIbHBIE MHOTOYTOJTBHHKH.
OKpy>XKHOCTH, OTIMCAHHAS OKOJIO
MPaBIJIFHOTO MHOTOYTOJIBPHHAKA U
BIKCaHHas B Hero. [locTpoeHue
MPABWILHBIX MHOTOYTOJILHUKOB.

Juna okpyxHoctu. [1nomans kpyra.

Pacimuputs 3HaHuE
yYaIUXxcs 0
MHOTOYTOJIbHUKAX.

P ACCMOTPETh MOHATHA JJINHBL

OKPY>KHOCTH U ILIOIIATU
Kpyra u (popMyIIBI 15 X
BBIUMCIICHUSI.

B  wavame  TeMbl  ma€rcsi  OmpeNereHue  NPaBUIIBHOIO
MHOTOYT'OJIbHHKA M PacCMaTpPUBAIOTCS TEOpeMbl 00 OKpPYKHOCTSIX,
OTHMCAaHHOW OKOJIO PAaBUIFHOTO MHOTOYTOJIBHHUKA M BIIICAHHOW B HETO.
C moMOIIbI0 OMUCAHHOW OKPYKHOCTH PEIIAIOTCS 3a7aud O MOCTPOCHUU
MPaBUJIBHOTO INECTUYTOJILHUKA M TPABHIBHOTO 271 -yTrOJbHUKA, C€CIIH

JaH HpaBHHBHBIﬁ N -yroJIbHUK.

DopMyJIBl, BEIPAXKAIOIINE CTOPOHY MPABHUIBHOTO MHOTOYTOJIBHHKA
W paanyC BIHCAHHOW B HETO OKPYKHOCTH HYepe3 pajnyC OMHCAHHOM
OKPYKHOCTH, HUCIIOJB3YIOTCS TIPU BBIBOJIE (POPMYJ IITHHBI OKPYKHOCTH
Y TUTOIIAIM Kpyra. BeIBO onupaeTcss Ha HHTYUTHBHOE TPEICTABICHHE O
npejaese: Mpd  HEOTPAHMUYEHHOM  YBEIMYEHUM  4YHCIa  CTOPOH
MPaBIJIFHOTO MHOTOYTONBHUKA, BIIMCAHHOTO B OKPY)XHOCTH, €T0
MEPUMETP CTPEMHUTCS K [UJIMHE STOHW OKPYKHOCTH, a IUIOMIaah — K

mIomanay Kpyra, OorpaHu4€HHOTO OKPYXKHOCTBIO.

JIBHKEeHUS.

OTobpaxkeHue TIOCKOCTH Ha ceOsl.
Ilonsarue aBmwxenus. OceBas u
IEHTPaIbHAS] CHMMETPHH.
[TapannensHsiii nepenoc. I1oBopoT.
HamnoyxeHnus u 1BMKEHUS.

TTo3HaKOMUTH y4daluxcs ¢
MIOHATHEM ABMXKCHUS U €0
CBOMCTBAaMH, C OCHOBHBEIMH
BUIAaMH IBIDKCHUM, CO
B3aMMOOTHOITICHUH
HAJIOKEHUH U IBUKECHUH.

JIBIDKEHHE TIIOCKOCTH BBOJHUTCSI KaK OTOOpaKEHHE TUIOCKOCTH Ha
ce0sl, COXpaHSIONIee pacCTOssHUE Mexay Toukamu. [lpu paccmorpennn
BUJIOB JIBIDKEHHI OCHOBHOE BHHUMAaHUE YCISETCS MOCTPOCHHIO 00pa3oB
TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOJIHHUKOB IPU OCEBOW U IEHTPATBHOMN
CHUMMETPHSIX, NapajUIeIbHOM IiepeHoce, moBopore. Ha addexTHbIx
npuMepax —[OKa3blBaeTCs MPUMEHEHHWE JBIDKCHWH TIPH  pEIICHUH
TEOMETPHUYECKUX 33]1ad.

IlonsaTne HaTOXEHHS OTHOCUTCS B JAaHHOM Kypce K YHUCITYy
OCHOBHEIX ITOHSITHH. I[OKa3BIBaCTC$I, YTO IIOHATHA HAJIO0XKCHHUA H
JBHKCHHUSA SABIAIOTCA OKBUBAJICHTHBIMH: JIF000€ HAIOXKEHUE SBIISICTCS
JABMOKCHHUECM IINIOCKOCTH H O6paTHO. I/I3yquHe J0Ka3aTcjibCTBa HE
ABJIACTCA O65[3aTeJII>HBIM, OOHAKO CJICAYET paCCMOTPETh CBA3b TTOHSITHI
HAJIOXKCHUA U IBUXKXCHUA.

00 akcuomax
reoMeTpuun

becena 00 akcnoMax reoMeTpuH.

Jatb Oosiee riry0okoe
NPE/ICTABICHHE O CUCTEME
AKCUOM TUIAHUMETPHH U
AKCHOMAaTHYECKOM METO/IE.

B naHHOM Teme pacckas3bIBaeTCsl O pa3IMYHBIX CHCTEMax aKCHOM
TEOMETPHH, B YaCTHOCTH, O Pa3IMYHBIX CHOCO0AaxX BBEJCHUS TOHSITHS
paBeHCTBa Quryp.
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6 | HauajabHbIe
CBeJIeHNd U3
CTEpEOMETPHH.

IIpenmet crepeomeTpun.
I'eomeTrpuueckue tena u
MOBEPXHOCTH. MHOTOIpaHHUKH:
npu3Ma, napaieNenume, TMpaMuaa,
(hopMyIIBI 71 BEIYHCICHUS HX
00béMOB. Tena 1 TOBEpXHOCTH
BpalleHus: IUINHAP, KOHYC, chepa,
map, GopMyIIBI st BEIYUCIECHUH UX
TUIOILA/ICH TIOBEpXHOCTEH U 00BEMOB.

JlaTh HagampHOE
MpEACTaBICHHE O TeNax U
MTOBEPXHOCTSX B
npoctpanctse. [To3HakoMUTh
YYaIIUXCSl C OCHOBHBIMU
(hopmymaMu I BEIYUCIICHUS
IJIOIA/ICH TIOBEPXHOCTEH U
00BEMOB Te

Paccmotpenue MPOCTENTITUX MHOTOTPaHHUKOB (Ipu3MBI,
napajuiesieune/1a, MMPaMHIbl), a TAKXKE TEI U IOBEPXHOCTEH BpaICHUS
(mumuHzapa, KoHyca, cdepsl, Mmapa) MPOBOJUTCS HAa OCHOBE HATIISIHBIX
MpeCTaBlICHNU, 0e3 MPUBIICYCHHUS aKCHOM crepeoMeTpuu. DopMyiisl
JUISL BBIYHCICHHUS OOBEMOB YyKa3aHHBIX TEN BBIBOAATCS HA OCHOBE
npunimna Kasanbepu, GhopMyIsl Ui BEIYMCICHAS TUTOIAEH GOKOBBIX
MMOBEPXHOCTEH IWIMHPA U KOHYCA MOIYYar0TCS C TIOMOIIBIO pa3BEPTOK
JTUX TOBEpXHOCTEH, (opmyna twiomaan cdepbl TpUBOIUTCS Oe3
00oCHOBaHUSI.

I. BekTopbl. MeToa KOOpAUHAT.

Tlonsarue BCKTOpa. PaBencTBo BCKTOPOB. CloxxeHrue M BBIUMTAHUC BCKTOPOB. VYMHOXCHHE BCKTOpa Ha 4YHUCIO. Pasnoxenue BCKTOpa IO JABYM HCKOJIJIMHCAPHLIM

BektopaM. Koopaunatel Bektopa. [IpocTeiiiue 3aj1aun B KoopJiMHaTaXx. Y paBHEHUS! OKPYKHOCTH U NpsiMoil. [IprMeHeHre BEKTOPOB U KOOPAUHAT P PEIICHUH 3a]1ay.

® 3Hamb: ONPCACICHUEC BEKTOPA, pa3jindyaTb €ro Ha4aJIO U KOHECI BUABI BEKTOPOB, OIIPECACIIATE CYMMBI U PA3HOCTU BEKTOPOB, IIPOU3BCJACHNE BEKTOPA HA YMUCJIO, YTO TaKOC

KOOPJIMHATHI BEKTOPA; OIPEJIEIEHNE CPEAHEN JTMHUEN TpallelnH;

e ymembsb: H306pa)KaTB n 0003HaYaTh BEKTOp, OTKJIaAbIBAaTHL BEKTOP, paBHBIﬁ JaHHOMY, HaXOAWTb KOOPAMHATBEI BEKTOpA IO €ro KoopJAuHaTaM Haydajla U KOHIA, BEIYUCIIATH
CyYMMY U PasHOCTb ABYX BCKTOPOB IIO MX KOOpAWHAaTaM, CTPOUTH CYMMY JBYX BEKTOPOB, IOJIB3YsACH IIpaBUJIaMH TPEYroJIbHUKA, IapajiiejorpamMmma, MHOTOYT'OJIbHHKA,
CTPOUTDH OKPYKHOCTHU U MPAMBIC 3aIaHHBIC YPABHCHUSIMU.

Ocnosnvie mepmunsl no pazoeny: Ilonsitue Bektopa. AOGCOMIOTHAs BEJTMUMHA U HaIlpaBlieHHE BeKTopa. PaBeHCTBO BekTOpOB. Cll0jK€HHE U BBIYMTAHHE BEKTOPOB.
VYMHOXEHUE BCKTOpPa Ha 4YUCJIO. KOJ’[J’[I/IHeaprle BCKTOPHGI. HpOCKHI/IH Ha OCbhb. KOOp)II/IHaTBI BCKTOpaA. OnepauI/m HaJl BCKTOpaMH: YMHOKXCHUC HA YHCJIO, CJIOKCHHC,

Pa3JIOKCHHUC.
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I1. CooTHONIEHNST MEKTY CTOPOHAMY M YIJIaMH TpeyrojibHuka. CkajsipHoe Npou3BeeHue BEKTOPOB.

Cunyc, KOCHHYC ¥ TaHTEHC yriia. TeopemMbl CHHYCOB U KOCHHYCOB. Perienne TpeyronbHuKoB. CKalsipHOE MPOU3BEIEHHE BEKTOPOB U €T0 MPUMEHEHHE B TEOMETPUIECKIX
3a1ayax.

® 3Hamp: OIPCACIICHUA KOCMHYCA CUHYCA, TAHT'CHCA JIA OCTPOro yrja (bOpMyj'H:I, BbIpAXXaroIK1e UX CBA3b; ONPCACIICHUA CKAJIAPHOI'O MPOU3BCACHUSA BEKTOPOB;

e  yMemb: BOCIPOU3BOAUTH JOKA3aTEJILCTBA TEOPEM KOCHHYCOB U CHHYCOB, IIPUMEHSTH B PELICHUM 3a[ay; HAXOQUTh CKAJIIPHOE IIPOU3BEIEHHE BEKTOPOB B KOOPJAUHATAX,
YTOJI MEX]Ty BEKTOPAMH.

OcHognvle mepmunsl no pazoeny: CUHyC, KOCUHYC U TaHT'€HC yria. TeopeMbl CHHYCOB M KOCUHYCOB. Perienne TpeyroapHuKoB. COOTHOLIEHHE MEKIY CTOPOHAMU
U yrJIaMy TpeyroibHuka. CKaasipHOe IPOU3BEEHHUE. YTOI MEKIY BEKTOPAMH.

II1. lnnuHa OKPYKHOCTH U IJIOIIAIL KPYyra.

[IpaBuibHBIE MHOTOYTONBHUKHA. OKPY)KHOCTH, OMHCAaHHAs OKOJIO MPaBHJILHOTO MHOTOYTOJIbHWKA M BIHCaHHas B Hero. [locTpoeHne mpaBWIIBHBIX MHOTOYTOJIEHUKOB.
Jmuna okpyxuoctu. [lnomane kpyra.

®  3Hambp: ONPCACIICHNUC NPABUJIBHOI'O MHOI'OYTOJIbHUKA, (bOpMyHy JJIMHBI OKPYXKHOCTHU U €€ AYyTI'U, IJIOMAAN CCKTOPA,

e  yMemb: BBIYHCISATH CTOPOHBI, IUIOMAAN U TIEPUMETPHI MTPABMIIBHBIX MHOTOYTOJIEHUKOB, IJTMHY OKPY>KHOCTH U ITUHY AYTH; IPUMEHATH (DOPMYJIBI IJIOMIAIN KPyTa, CEKTopa
[IPU PEILLICHUU 3a/1a4.

Ocnosénvie mepmunvl no  pazdeny: Beimykiible  MHOroyroibHuku. CyMMa  yriioB  BBINIYKJIONO  MHOTOYTrOJbHUKAa. BrhucanHble ¢ ONHCaHHBIE
MHOTOYTOJbHUKHU. [IpaBuiibHbIE MHOTOYTOJIBHUKY. BriICaHHbBIE U ONUCAHHBIE OKPYKHOCTH IIPAaBUJIBHOTO MHOTOYT'OJIbHUKA.

JlnvHa OKpY>KHOCTH, YUCJIO P; AJIMHA Oyru. [1nomans kpyra u miomaas cekropa..

1V. IBu:xeHus.

OTO6pa)KCHI/IC IUIOCKOCTH Ha ce0s1. [Tousitue JABUKCHUA. OceBas u LHCHTpAJIbHasA CUMMCTpPHUU. HapaﬂﬂeJIBHbIﬁ epeHOC. HOBOpOT. Hanoxenus u JABWOKCHU .
® 3Hamb: OIIPCACICHUA HpCO6p330BaHI/I}I IIJIOCKOCTH, ABMXKCHHS IIJIOCKOCTH, OIIPEACIIATL UX BUIBI;

® ymemp: pCIIATh 3ala4U, UCIIOJIb3Ys ONPCACICHUA BU10B IBUKCHUA.

Ocnoenvie mepmunsl no pazoeny: llonstue neuxenus. Ilpumeps! nemwkenuit puryp. Cummerpus guryp. OceBasi CHMMETpHUsS U TapajlieNbHbIN nepeHoc. [loBopot
U IeHTpaigbHas cummerpus. [loctpoenne 00pa3oB TOUEK, OTPE3KOB, TPEYTOJILHUKOB IPH CHUMMETPUSIX, TApAITIETbHOM IIEpEeHOCE, TOBOPOTE.
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V. 06 akcuomax reoMeTpHuu.

becena 06 akcnoMax reoMeTpuH.

®  3Hamb: AKCHUOMBI, CBA3AHHBIC C MPAMBIMU U INIOCKOCTBIO; aKCUOMBI, CBA3aHHBIC C IIOHATUCM HAJIOXKCHUS U PAaBCHCTBA (I)I/Ipr

¢ ymemb: PCIIATh INIAHUMCETPUUCCKUC 3a/1a4H, CBA3AHHBIC C aKCUOMAaMMU.

VI. HauyajnbHble CBeAeHUsI U3 CTEPeOMETPHH.

[Ipenmer crepeomerpun. I'eomerprdeckue Tena U MOBEPXHOCTH. MHOIOIpaHHUKU: [IPU3Ma, apaulelenune], NupaMuaa, GopMybl Il BBIYUCIEHUS UX 00bEMOB. Tena
Y TIOBEPXHOCTHU BpAIICHUs: HWINHIAD, KOHYC, cdepa, map, GOpMyIbl Ul BEIYUCICHUS UX IUIOMAAeH TOBEPXHOCTEH  00BEMOB.

® 3Hamb: TIOHATUS IIPU3MBI, ITAPAJUICIICIIUIICIA, KOHYCA, ITMPpaMUIbl, IUJIIUH/PA, C(bepbl, rapa 1 ux CBOﬁCTB;
® ymemsp: PCIIATH HpOCTCﬁHIHC IIAaHUMETPUYICCKHUEC 3a1d4X B IIPOCTPAHCTBC.

OcHogenvle mepmunsl no pazoeny: llpusma, napannenenumnes], KOHyC, IUpamMuIa, MUIKHADP, chepa, map.

IloBTOpenne. Pemenne 3agay.
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3. TemaTH4ecKoe MJIAHUPOBAHHE,

B TOM YMCJIE€ C YUETOM paﬁoqeﬁ nporpaMmMbl BOCIUTAHUA ¢ YKAa3aHUEM KOJIHUYECTBA YaC0B, OTBOAUMBIX HA OCBOCHHEC KaK10il TeMbI

OCHOBHEIE BUIEI

KoJu-Bo . Ypox
Ne HanmenoBanue pasnena, TeMbl BOCIIUTATEIIbHOU KonTpoabHbie padoThl Cpokn
4acos u
NesITeIbHOCTH
n
Humennexmyanvnoe Konrtponbnas pabora Nel."Bektopsl. MeTon
KoopauHat" OKTS0pB
1. Bekropel. MeToj1 KoopiuHAT. 20 gocnumanue 18 P . P
KonTtponbnas padora Ne2.IIpocreiimue 3amaun | HOSIOpb
B KOOpJAMHATAX.
Humennexmyanvnoe
CoOTHOIIEHUS MCKAY CTOpOHAMU U "
) c 12 gOCHUMAaHue 1 KonTtponbHas padora Ne3 "Pemenue
. yIJIaMu TpeyrosbHuka. CKaJsipHOe " SIHBAph
MIPOM3BEICHHUE BEKTOPOB. TPEYTOJLHUKOB .
Humennexmyanvnoe
3 JlnvHa OKPYKHOCTH U TIIOLIAb 12 OCHUMAHUE 11 KontposnbHast pabota Ne4./[yinHa okpyKHOCTU P
) eBpallb
Kpyra. U TUIOLIAb KpyTa. P
Humennexmyanvnoe
anpeb
4. JIBHOKEHUSL. 12 gocnumanue 11 KonTponpHas padora Ne5."[IBmkenue" P
Hnmennexmyanvroe
5. 00 akcuoMax reoOMeTpHUH. 2 gocnumanue 2
Hnmennexmyanvnoe
6 Hauvanbubie CBCACHUA U3 2 goCnumaHue 2

CTEPEOMETPHH.
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KanengapHo-remaTu4eckoe njiaHUpPOBaHUe

Ipuioxenue

Hama
Haumenoeanue Kon- dnemenmui nposeoenus
Tun Dnemenmol cooeprcanusn Tpebosanus k yposnio Buo xon- JHom.3a- oK
Ne paszoena Tema ypoka 60 « p . HOOZOMOGKH 06 " 0on-nozo oan yp
npozpammve wacos | YPOKA obpazoeanus 0020mo6Ku 00y awuxca pons codeprcanun anue nian daxm
Beonnoe 2
MOBTOpPEHHE
1 MHOroyroibHUKH 1 KY MHOT'OYTOJIbHUK, 3JIEMEHTBI -3HaTh CBOWCTBA OCHOBHBIX DO [1], hopmysl,
(ompenenenue, MHOTOYTOJIbHHKA, CBOHCTBA, YeTHIPEXyTrOJIbHUKOB; WP 3a7aHus B
CBOMWCTBa, (OPMYJIBI IUIOIIA/(b MHOTOYTOJIbHUKA -3HaTh (POPMYJIbI TLIOIIACH; TeTpaau
IUIoIA el ). -YMeTb CTPOHTh MHOIOYTOJIbHUKH H IO
IMoBTopenue. Yetsipe YepTexy OIPEeNITh HX CBOHCTBA
3aMeyaTelIbHbIE TOUKH
TPEYronbHHUKa
2 OKpy>KHOCTb, DIeMeHTHI | 1 Ky OKPYXHOCTb, PaIlyC U TUAMETP -yMETb CTPOUTH BIHCAHHBIE U DO [1], HauYepTUTh
OKPY/KHOCTH. OKPY’KHOCTH, IEHTP BIUCAaHHOH U OIHCaHHbIE OKPYKHOCTH; BIIMCAHHYIO U
Briucannas u OIHCAHHOH OKPYXHOCTH, -3HATh 3JIEMEHTbI OKPYKHOCTH; 4191 OIUCAHHYIO
OIHCaHHAs rpagycHas Mepa IeHTPaIbHBIX U -pa3Iu4aTh [EHTPAIbHbIC H BIUCAHHEBIC OKPYKHOCTB
OKPY’KHOCTb. Bujtb BIIMCAHHBIX YIJIOB YLIIBI BOKpPYT
YTJIOB. TPEYronbHUKa
I Bekropst 9
3-4 IonsTue BexTOpa. 2 KY OIpeJIeTIEHUE BEKTOPA, BUIbI -yMeTb u300paxatb, 0003Hauats Bektop, | DO [1], n.76-78,
IToBTOpenue. VY3UM | BeKTOpOB, JUIMHA BEKTOPA HYJEBOH BEKTOD; cTp.213?1-6 Ne742, 743,
Bnucannas n -3HaTh BUJIbI BEKTOPOB UPJ 746, 749, 751
OIHCAHHAs OKPYKHOCTU
5-7 Crnoxenune u 3 KY BEKTOP, OIEPALUHU CI0KEHUSA U -yYMETb IIPAKTUYECKU CKIIAJbIBATD U DO [1], YMK XKusas m.79-82,
BBIYMTaHHUE BEKTOPOB. YOHM | BblYMTaHUS BEKTOPOB BBIYMTATH JIBA BEKTOPA, CKJIA/IbIBATh ctp.213?7-13 | Maremaruka Ne754, 757,
IToBTopenue.Bniucanna VII3Y HECKOJIbKO BEKTOPOB 4191 761, 763, 765
I 1 OLIHCAHHAs
OKPYKHOCTH
8 YMHOXeHue BekTopa Ha | 1 YOHM | BekrTop, NpaBUIIO YMHOXXEHUS -yMETh CTPOUTH NPOU3BE/ICHUE BEKTOPA DO [1], .83, 85,
YHCJIO. BEKTOPOB, CPEHsA INHUS HAa YHCIIO; cTp.213?14-20 Ne777, 780
IToBTopenue.Bnincanna Tparneunu -YMETh CTPOUTH CPEIHIOIO JIMHUIO 4191
51 1 OIMCAHHAs Tpanenuu
OKPYKHOCTU
9-11 Pemenue 3anay. 3 KY MIPABUJIO CJIOXKEHUS M BBIYUTAHUS -yMETh Ha YEPTEXKE M0KA3bIBATH CYMMY, DO [1], .84, Ne781,
YII3Y BEKTOPOB, NIPAaBUJIO YMHOKEHHS Pa3HOCTB, TPOU3BEAECHUE BEKTOPOB; 2191 783, 785
VY3UM | BekTOpoB -yMeTb IPUMEHATH 9TH MIPaBUIa IpU
pELICHUH 3334
11 Merton koopaunat | IloBTopenue.Bnucanna 11
51 1 OIIMCAHHAs
OKPYKHOCTH
12-13 KoopauHatel BekTopa. 2 KY KOOPJMHAThI BEKTOpA, KOOPJIMHATBL | -yMETh HAXOAUTh KOOPJAMHATHI BEKTOPA DO [1], YMK XKubast 1.86,87,
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IToBTOpenue. YOHM | pe3ynbTaToB omeparuii Hag TI0 €r0 Pa3IoKeHHIO H Ha000pOT; cTp.249 ?1-8 | Maremarmxa Ne912, 914,
YeThIpexyronsHUKN
BEKTOPaMH, KOJUTMHEAPHBIE -YMETh ONPEEIATh KOOPJHHATHL 4191 919, 921
BEKTOpa PE3yJIbTaTOB CIOXKEHHs, BBIYUTAHMS,
MHOXKCHHSI Ha YHCIIO
Y CP[2], C-1
14 Pemenue 3anay. 1 KY KOOP/JIMHAThI BEKTOpA, KOOPJIUHATBI | -yMETb IPUMEHSATh 3HaHus npu petennn | PO [1], YMK Xusas 1n.86,87,
IToBTOpenue. pe3yNbTaTOB ONEpaLui Haf 3a7a4 B KOMILIEKCE 2191 MaTeMaTHKa Ne923, 925,
YeTblpexyrolbHUKN BEKTOpaMH 926
Hama
Haumenosanue Kon- Dnemenmoi nposedenus
Tun dnemenmot cooeprcanusn Tpebosanus K ypoenio Buo kon- Hom.3a- ypoka
M pasoeaa Tema ypoxa 60 oKa obpazoseanus no020mogxu odyuarwuxcs mpona don-1020 oanue
npozpammol wacos | P P v “ P cooepiricanusn naan paxm
15 KonTtponsnas pabora 1 -yMETb IPUMEHSATD MOTy4CHHbIC 3HAHUS [3], KP-1 IMoBt.1 85-87
Nel. B KOMIIIEKCE TIPH PEIICHHUH 3a/[a4 Ha
OIpeeIeHNE KOOPAUHAT BEKTOPA, Ha
OIIPE/ICICHNE BEKTOPA CYMMBI, Pa3HOCTH,
HPOM3BEICHUS
16-17 IIpocreiimue 3aga4n B 2 Ky paauyc-BeKTOp, KOOpAUHATa -YMETb ONPEIEIATh KOOPJHHATHL DO [1], m.88,89,
KOOpJMHATaX. YII3Y BEKTOpPa, METO]] KOOP/MHAT, pasnyc-BeKTOpa; ctp.249 ? 9-13 Ne930, 932,
KOOpJIMHATa CEePeIMHbI OTPE3Ka, -yMETh HaXOJUTh KOOPJIMHAThI BEKTOpa 4191 935, 939,
JUIMHA BEKTOPA, PACCTOSTHUE MEKAY | 4Yepe3 KOOPAMHATBI €TO Hayana U KOHIIA; HPK 938,941,
JIByMS TOYKaMH - YME€Tb BBIYMCIIATH JJIMHY BEKTOpaA MO CP[2], C-2 948, 951

€ro KoopaAuHaTaM, KOOPAUHATHL
CEpE€ANHBI OTPE3KA U PACCTOAHUEC MEKITY
JABYMs TOYKaMU
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18 YpaBHeHHE 1 Y3UM | ypaBHEHHE OKPYXKHOCTH -3HATh YPaBHEHUE OKPYKHOCTH; DO [1], YMK XKusas m.91, Ne961,
OKPYKHOCTH. -yMETh pelIaTh 337a41 Ha IPUMEHEHNE cTp.249 ? MaTeMaTHKa 963, 966
thopmyItbl 16,17
P
19 YpaBHeHUE NPSIMOH. 1 YOHM | ypaBHeHue npsmoit -3HaTh YpaBHEHHE MPSIMOH; DO [1], YMK Xubas .92, Ne973,
-yMETh pellaTh 3a7a4y Ha IPUMEHEHNE cTp.249 ? 18- | MaTemaruka 975, 976
hopmys 21
50910
CP[2],C-3
20-21 Pemenue 3anay. 2 KY YpaBHEHHE OKPYKHOCTHU U MPSIMON -3HATh YPaBHEHUS OKPYKHOCTH U (0] Ne967, 970,
VII3Y MIPSIMOH; nea 978, 979
-yMETh pelaTh 3a1a41 NPK
22 KouTtponbHas pabora 1 -yMETh pellaTh MpocTerIne 3a1a4n B [3], KP-2 IoBT.188-92
Ne2. KOOpAMHATAX;
-yMETb peluaTh 3a1a4y Ha COCTABICHUN
yYpaBHEHUH OKPYXKHOCTH U IPSIMOI
1 CoorHomnreHne 12
MEX/ly CTOPOHAMHU
U yriaMu
23-25 TPCYTroNbHUKA CuHyc, KOCHHYC, 3 KY €/IMHUYHAS T10JTyOKPY>KHOCTb, -3HaTh ONpE/IE/IeHHE OCHOBHBIX O [1], n.93-95,
TaHI'eHC YIJIa. YOHM | 0CHOBHOE TPUTOHOMETPUYECKOE TPUTOHOMETPUYCCKUX QYHKIMHA 1 HX ctp.271 ? 1-6 Nel013,
VY3UM | ToxzmecTBO, GOpMyIbI IPUBEICHHS | CBOWCTBA; 21910 1015, 1018,
-yMETh pellaTh 3a7a4y Ha IPUMEHEHNE CP[2], C-4 1019
(hopMyITBI 17T BEIYHCIICHHS! KOOPAHHAT
TOYKH
26 [Tnomans 1 YOHM | teopema o miomaau -YMeTb BBIBOJUTH (POPMYJTY IIOIIA 1 DO [1], .96, Ne1021,
TPEYroJIbHUKA. TpeyronbHUKa, (OpMyIIa INIOMAAN | TPEYTOIbHUKA; cTp.271?7 1024
-yMeTb IPUMEHATH (hOPMYITy IIPH 41910
pCIICHUH 331a4
27 Teopema cuHyCOB. 1 YOC3 TeOopeMa CHHYCOB -3HATh TEOPEMY CUHYCOB U YMETb DO [1], .97, Ne1027
pelaTth 3aJa4y Ha €€ IpUMEeHeHNe cTp.271 78
50910
Hama
Haumenoeanue Kon- Inemenmot nposedenus
Tun Dnemenmoi cooepirrcanusn Tpebosanus K ypoenio Buo xon- Hom.3a- oKa
Ne paszoena Tema ypoka 60 " p i, HOOPOMOGKH 06 " 00n-1n0z0 oan yp
npozpammb wacoe | YPOK4 oopazoeanus 0020mo6KU 00yuaowuxca ipons codeprcanun anue naan daxm
28 Teopema KOCHHYCOB. 1 KY TeopeMa KOCUHYCOB -3HaTh BBIBOJ (HOPMYJIbI; DO [1], 00001eHHas .98,
-YMeTb IPUMEHSATH (OPMYITy IIPH ctp.271 79 TeopeMa Ne1025(a,6)
peuieHny 3agad 21910 IMucaropa
CP[2], C-5
29-33 Pemenne 5 KY TeOopeMa CHHYCOB, TEOpeMa -yMETh HaXOJUTh BCE LIECTb JIEMEHTOB DO [1], YMK Kusas .99, 100,
TPEYrOJIbHUKOB. VY3UM | xocuHycOB TPEYroNbHUKA [0 KAKUM-HHOYIb TPeM cTp.217? 10 | maremartuka, Nel025,
YOHM JIaHHBIM 3JIEMEHTaM, OIPEACIIAIOIUM nea 3a/1a4u Ha 1030, 1028
YII3Y TPEYTOJILHUK HPK peuienne
CP[2], C-6 TPEYrOJIbHUKA
34 KouTtponbHas pabora 1 -yMETh IIPUMEHSATh TEOPEMY CUHYCOB U [3], KP-3 IoBT.1M99-
Ne3. TEOpeMY KOCHHYCOB B KOMILJIEKCE ITPU 100

peleHnuu 3aaa4d
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v JmHa OKpYKHOCTH 12
U IUIOIIAIb Kpyra
IToBTOpeHue.
35-36 IIpaBunbHbIE 2 KY MPaBUIbHBIA MHOTOYTOJIbHUK, -YMETb BBIUUCIIATH YTOJI HPaBUIBHOTO DO [1], 1m.105-107,
MHOT'OYTOJIbHUKH. YOC3 BIIMCAHHAS U ONMCAHHas MHOTOYTOJIBHHKA 110 hopMmyIe; ctp.290? 1-4 Nel081,
OKPYKXHOCTb -yYMETh BIIUCHIBATH OKPYKHOCTb B 21910 1084, 1085
MPaBUIIbHBIA MHOTOYTOJIbHUK U HPK
ONMCHIBATh
37-42 Haxoxnaenue cTopon 6 Ky IUIOLIA b IPaBUIBHOTO -yMETh pellaTh 3a7a41 Ha IPUMEHEHNE DO [1], YMK XKusas 108, 109,
MIPaBUIIBHOTO VII3Y MHOI'OYTOJIbHUKA, €r0 CTOPOHA, tdhopmy 3aBucuMocTH Mexay R, r, ay; cTp.29075-7 MaTeMaTHKa, Nel087,
MHOT'OYTOJIbHUKA Yepe3 YOHM | mepumerp, pafuychl BIUCAHHOH U -yMETb CTPOUTH NPaBUIIbHBIE 21910 3a7a4y Ha 1088, 1091,
paauychl OIUCAHHON 1 V3UM | ommcaHHOH OKpyKHOCTEH MHOT'OYTOJIBHUKH CP[2], C-7 MOCTPOEHUE 1094, 1096
BIIHCAHHOM VIIK3Y
OKPY>KHOCTEHI.
43-45 JlnuHa OKpy>KHOCTH U 3 Ky JUIMHA OKPY>KHOCTH, TUIOLIAMb -3HaTh (OPMYIIBI ISl BEIYUCIICHUS DO [1], YMK XKusas m.110-112,
UIOLIAIb KpyTa. YII3Y Kpyra, IUIoLajib KpyroBoro JUIMHBI OKPYKHOCTH U TUIOLIAJIM KPYTa; ctp.290? 8-12 | mMaTemaruka Nel102,
YOC3 ceKTopa -yMeTb BEIBOJHUTH (h)OPMYIIEI H PEIIaTh WP 1105, 1110,
3aJ]a4M Ha UX IPUMEHEHUE CP[2], C-8 1114, 1120
46 KouTtponbHas pabota 1 -yMETh pellaTh 3aJa4y Ha 3aBUCUMOCTH [3], KP-4 IoBt.1110-
N4, Mexay R, 1, ay; 112
-yMeTb pelaTh 3aa4H, UCHOIb3Ys
(hopMyITBI ITTMHBI OKPY)KHOCTB, TIJIOIIA N
KpyTra ¥ KpyroBOro CEeKTopa
\% JIBrxeHus 12
IToBTOpenue.
YeThIpexyronbHuK
47 u TlonsiTue nBYKEHUS. 1 YOHM | otoOpaxeHue MI0CKOCTH Ha cels -3HATH , UTO SIBISICTCS JTBUKCHHEM DO [1], YMK Xusas m113, 114,
IJIOCKOCTH c1p.30371 MaTeMaTHKa
50910
48-49 Cummerpus. 2 KY oceBast U LIEHTpaJIbHasi CHMMETPHS -3HaTh KAKOE OTOOpaXKeHHEe Ha DO [1], YMK Xusas n.114,115,
VII3Y IUIOCKOCTH SIBJISI€TCS OCEBOM ctp.303 72-13 | mMaTemaruka Nel149,
CUMMETpHEH, a KaKoe LIeHTPaIbHOI CP[2], C-9 1151, 1153
50-53 [MapannensHblit 4 KY napauleNIbHbIA nepeHoc -3HaTh CBOWCTBA MapaljIeNbHOro DO [1], YMK XKubas n.116,
TIEPEHOC. YII3Y NepeHoca; ctp.303 714,15 maremartuxa Nell63, 1165
YOHM -YMeTb CTPOUTH QUTYPHI IPU 4191
YOC3 rapaulelIbHOM NEPEHOCE Ha BEKTOP d .
Jama
Haumenoeanue Kon- Inemenmot nposedenus
Tun Dnemenmol cooeprcanusn Tpebosanus K yposnio Buo kou- Hom.3a- oKa
No pazoena Tema ypoka 60 5 N 5 0on-nozo 0 Yb
npozpammol wacoe YPOKa oopaszoeanusn noo2omoeKu ooyuarouwiuxca mpoia codepofcanuﬂ anue naan ¢al<m
54-57 IToBopor. 4 KY NIOBOPOT -YMeTb CTPOUTH (DUTYPHI IPH IOBOPOTE DO [1], YMK Xubas n.117,
YOC3 Ha yron «a ctp.303?16,17| MaTemaruka Nel167,
VIIK3Y 50910 1169, 1170
Y3UM CP[2], C-10
58 Koutponsnas pabora 1 -yMeTb CTPOUTH (QUTYPHI IPU [3], KP-5 YMK Kusas IMoBr.m117
NoS. HapauIeIbHOM IIEPEHOCE U TOBOPOTE MaTeMaTHKa
Hrorosoe 10

MIOBTOpEHHE Kypca
reoMeTpHu 8
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59-60

61-63

64-67

68

Kiacca

006 axcuomax KY aKCHOMBI IUIAHUMETPUHI -3HaTh Bce 00 aKCHOMaX ITaHUMETPUH DO [1], KOHCIEKT
IUIaHUMETPHUH. VIIK3Y 2191
Pemenue 3anau B KY KOOPJHMHATHI BEKTOPA, METOJ -yMETh HaXOJUTh KOOPJHHATHI BEKTOpA DO [1], YMK XKusas m.88,89
KOOpJMHATaX. YOC3 KOOpJMHAT Yyepe3 KOOPANWHATHI €ro Hayalla i KOHLIA; 4191 MaTeMaTHKa

- YMETh BBIUUCIIATH JUIMHY BEKTOPA IO HPK

€ro KOOpAUHATaM, KOOPAUHATEI

CepeaMHbl OTPE3KA U PACCTOSIHUE MEKTY

JIBYMs TOUKaMHU
Teopembl CHHYCOB 1 KY TEOpeMa CUHYCOB, TeOpeMa - YMETb HaXOAUTb BCE HIIEMEHTBI DO [1], 1.99,100
KOCHHYCOB. YII3Y KOCHHYCOB TPEYrobHUKA [0 KAKUM-HHOYIb TPEM 4191

JTAHHBIM 2JIEMEHTAM, ONPEICISIIOIIIM
TPEYTOIbHUK

Hrtorosast mpoBepodHas
pabora.

-yMeTb IPUMEHSATH BCE MOTyICHHBIC
3HAHUA 32 Kypc FeoMeTpHH 9 Kiacca

Ypoxku Ne69, 70 pesepBHBIC
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YueOHO-MeTOANYECKOE 00ecTIeueHne

1. Ilpunoxenue k razere «1 ceHTa0ps» -MaTemaTnka

2. JlupakTrudeckue pa3gaTouHble MaTepHaibl 0 TEOMETPUH 115 9 Kitacca,

3. Caiit munHCcTEepCcTBa 00pazoBanus PD: http://www/informika.ru; http://www.ed.gov.ru;
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OcHOBHAA VUEOHO-METOANYECCKAS JIUTEPATYPA

[Ipumepnas mporpamma o011e00pa30BaTENbHBIX YUPEKACHUN MO0 TeOMETpUN 7—9 KIIacchl, K Y4eOHOMY KOMIUIEKCY Jisl 7-9 KiaccoB (aBTOPHI
JI.C. Aranacsin, B.®. Byry3os, C.B. Kagomues u ap., coctaBurens T.A. Bypmuctposa — M: «lIpocsemenue», 2008 — M: «IIpocemienue»,
2016. —c. 19-21).

T'eomerpus: yueO, mius 7—9 k. / [JI. C. Aranacsn, B. @. Byry3os, C. B. Kagomues u ap.]. — M.: IIpocsemenue, 2016.

Pab. Terpanp k yuebnuky «l'eomerpus 7—9 xm» [JI. C. Aranacsu, B. ®. byry3os, C. B. Kagommes u ap.]., 2017

OrneHka KayecTBa MOATOTOBKH BBIMTYCKHUKOB OCHOBHOM 1m1kouibl o MaTemaruke/ I'.B.Jlopodees u ap.— M.: lIpoda, 2017.

Nzyuenune reometpun B 7, 8, 9 kiaccax: meTon, pekomeHaanuu: ka. aus yautens / [JI.C. AranacsH, B.®. byty3os, FO.A. I'ma3koB u ap.]. - M.:
ITpocsemenue, 2016.

I'yces B. A. I'eomerpus: aunakt. matepuanst aus 9 kii. / B.A. I'yces, A.W. Mensuuk. — M.: [Ipocsemenue, 2017.

3uB B.I'. 'eomerpus: Aunakr. matepuanst g 9 ki. / B.I'. 3us, B.M. Meiinep. — M.: IIpocsemienue, 2017.

I"aBpunosa H.®. [Toypounsie pazpaboTtku no reomerpu. 9 kinacc. M.: BAKO, 2017 — (B noMo1ip HIKOJIbHOMY YUYHUTENIO)
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	по геометрии  
	 для учащихся   с задержкой психического развития    
	(вариант 7.1.) 
	9 класс 
	Структура  рабочей программы 
	  
	       Приложение 
	o Календарно-тематическое планирование с указанием основных видов учебной деятельности обучающихся 
	o ____________________________________________________________________________________         22-25 стр. 



