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no
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OcHoBHOE 00LIee 0Opa3oBaHue- 9 Kiaace

KouuecTBO yacoB- 68

Yuutenb — [lonamapesa JIi060Bb AjiekceeBHA
[ kBadHUKaMOHHAs! KATEropust

[Iporpamma  pazpaboTaHa Ha  OCHOBE denepanpHoro  ['ocynapcTBeHHOTO
00pa30BaTeIHLHOTO ~ CTAaHApTa OCHOBHOTO 00uero 00pa3soBaHHs, —YTBEPKIACHHOTO
[Ipukaszom Munuctepctsa 06pasosanus u Hayku PO ot 17 nexabps 2010 roaa

Ne 1897, IIporpammbl OCHOBHOrO 00Iero 00pasoBaHHs 10 T€OMETPUH B COOTBETCTBHM C

®I'OC, aBTOPCKOi MpOrpamMsl M0 TeOMETpUH /Ulst 7-9 KIaccoB 001meo6pa3oBaTeNbHbIX
yupesxaenuit (arop-coctasutesb JI.C.AtaHacsiH 1 1p.)

2020 rox



1.IlosacHUTeNbHAS 3aNMHCKA

PabGouass mporpamMMa 1Mo TEOMETPUU JUII OCHOBHOH 0OIIE00pa30BaTeIbHON IIKOJIBI
IpelHa3HayeHa s yJamuxcst 9 kiacca, pazpadoraHa B cooTBeTcTBUM ¢ [lonoxeHnuem o
Paboueii nporpamme MBOY KomyzaeBckoit OOIl AzoBckoro paiioHa, COCTaBJC€HA C
MCTIOJIb30BAHNEM HOPMATHBHO-TIPAaBOBOM 0a3bl:

- mpuka3 MwunoOpHayku Poccum ot 31.12.2015 Ne 1576 «O BHeceHMH M3MEHEHHH B

(denepasbHBI TOCYAapCTBEHHBIM 00pa30BATENbHBIA CTAaHIAPT  HAYAJILHOTO OOIIEro

oOpa3oBaHus, YTBEPXKACHHBIM TNpUKazoM MuHHCTEpCTBA 00pa3oBaHUsS H  HAYKH

Poccuiickoit eneparuu ot 06.10.2009 Ne 373»;

- npuka3 Munobpuayku Poccum ot 31.12.2015 Ne 1577 «O BHeceHMM HM3MEHEHHH B
(denepanbHBIH  TOCYIApCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO  OOIIIEero
00pa3zoBaHusl, yTBEPKIACHHBIN TprKa3oM MuHHCTepcTBa 00pa3oBanus U Hayku Poccuiickoit
Oenepanun oT 17.12.2010 Ne 1897»;

- npuka3 Munobpnayku Poccum ot 31.12.2015 Ne 1578 «O BHeceHMM HM3MEHEHHH B

(denepanbHBIE  TOCYAAPCTBEHHBIM 00pa30BaTENIbHBIA  CTaHAAPT CPEIHEro  OOIIero

o0Opa3oBaHUs, YTBEPXKACHHBIM TpUKa3oM MUHHCTEpCTBA 00pa3oBaHUS W HAYKH

Poccuiickoit ®eaeparuum ot 17.05.2012 No 413;

-mucbMo MunoOpHayku Poccnm ot 03.03.2016r. Ne(08-334.

- aBTOPCKOW TpOrpaMMbl IO TeoMeTpum g /-9 KiaccoB 00I11e00pa3oBaTeIbHBIX
yupexieHu# (aBTop-coctaButens JI.C.AtanacsH u p.)

I'eomeTpusi — o0AMH U3 BaXHEMIIUX KOMIIOHEHTOB MaTeMaTUYECKOTO
00pa3zoBaHus, HEOOXOUMBINA JIJIsi PUOOPETEHUS] KOHKPETHBIX 3HAHUW O MPOCTPAHCTBE U
MPAKTUYECKU 3HAYUMBIX YMEHHH, (QOpMUpOBaHUS fA3bIKA ONUCAaHUS OOBEKTOB
OKPY)KAIOIIEr0 MHpa, JUIsl Pa3BUTHUS MPOCTPAHCTBEHHOTO BOOOpaKEHUS W HMHTYUIUH,
MaTeMaTH4YeCKOW KYJIbTYpBl, HJS SCTETHMYECKOTO BOCHUTaHUS yuammuxcs. W3ydeHue
reOMETPHUH BHOCUT BKJIAJ B Pa3BUTHE JIOTUYECKOTO MBIILICHUS, B GOPMUPOBAHUE MTOHITUS
nokaszatenberBa. [Ipeobpa3zoBanue reoMerpruueckux (GopM BHOCHT CBOM crierupuUecKHii
BKJIaJ] B pa3BUTUE BOOOpaXEHMs, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.
OO6pazoBarenbHble U BOCHHUTATEIbHBIC 33a4d OOYUYEHUS T€OMETPUU JOJIKHBI PeaThbes
KOMILJIEKCHO C Y4ETOM BO3PACTHBIX OCOOEHHOCTEH 00yUaromuxcs, crneuu(puk reoMeTpun
KaK y4eOHOro mpeaMeTa, OMpelessionero e€ pojib U MECTO B OOIIeH crucTeMe IIKOJIbHOTO
oOyuenuss W BocnuTaHus. [Ipu MIaHUPOBAHUU YPOKOB CIEAYeT HMETh B BHUAY, UTO
TEOPETHUECKUI MaTepuall OCO3HAaeTCsl M YCBAMBAETCsl IMPEUMYLIECTBEHHO B Ipoliecce
pemenust 3amad. OpraHusys pelleHHe 3a7ad, IellecooOpa3sHO IIUpe MCIO0JIb30BaTh
muddepeHIUpPOBaHHBIA  TOAX0A K  ydalmuMmcs. BaXHBIM  YCIOBHEM MPaBHJIBHOMN
OpraHu3alui  y4eOHO-BOCIMTATENILHOIO  Ipolecca  SBJISIETCS  BBIOOp  yduTelleM
panMoHaIbHONW CHCTEMBI METOJOB M MPHUEMOB 00yueHMs, COaTaHCUPOBAHHOE COYETaHHUE
TPAJULIMOHHBIX M HOBBIX METOJIOB OOYy4eHHUs, ONTUMHU3UPOBAHHOE TNPUMEHEHHUE

O6’b${CHI/ITCJ'IBHO-I/IJ'IJ'IIOCTpI/IpOBaHHLIX U O3BPUCTHUYCCKHUX  MCTOHOB, HUCIIOJIB30BAHHUEC

texuuueckux  cpencts, MKT  -komnoHeHTa. YueOHBIH  mporecc  HEO0O0X0AUMO



OpUEHTUPOBATh HA PAIlOHAILHOE COYETAaHHE YCTHBIX U MHCbMEHHBIX BUJOB PaOOTHI, KaK
IIpY U3Yy4YEHUM TEOpUH, TaK U IPU PELIECHUU 3a7ad. BHUMaHME yduTenst JOJKHO OBITh
HANpaBJICHO HA Pa3BUTHE PEUM y4alIuxcsi, (OPMHPOBAHUE Y HUX HABBIKOB YMCTBEHHOTO
Tpyda — IUIAHUPOBAHHUE CBOEH pabOThl, MOUCK PALMOHAIBHBIX IyTEH €€ BHINOJHEHUS,
KPUTHYECKYIO OLICHKY PE3YJIbTATOB.
JlanHast mporpamma MOJIHOCTbIO OTpaXkaeT 0a30BbIi YPOBEHb MOJATOTOBKHU IIKOJIBHUKOB 10
paznenaM nporpammbl. OHa KOHKpPETH3UPYET COJAEpKaHME TeM 00pa30BaTeNIbHOTO
CTaHJapTa U JAaeT paclpeneieHue 4acoB 10 pasaenam Kypca.
OcHoOBHBIE LIEJIM Kypca:
-OBJIAZICHUE CHCTEMOM MaTeMaTHMYeCKWX 3HAaHUW M yMEHUH, HeOoOXOJAUMBIX B
MIPaKTUYECKON JeSITEIbHOCTH, TPOJOKEHNs 00pa3oBaHMUs;
-puoOpeTeHre  OMbITa  IUIAHUPOBAHMSIT M OCYIIECTBIEHHUS  aJTOPUTMHUYECKOU
NEeSATENBHOCTH;
-OCBOEGHHE HAaBBIKOB M yMEHUN TMPOBEACHUS J0Ka3aTelIbCTB, OOOCHOBAaHUS  BbIOOpA
penieHunit;
-IPUOOpPETEHHE YMEHUH CHOTO U TOYHOT'O U3JIOKEHUS MBICIIEH;
-pa3BUTh NPOCTPAHCTBEHHBIC IPEACTABICHUS W YMEHHUS, IIOMOYb OCBOUTH OCHOBHBIC
(baxThl ¥ METO/Ibl IUTAHUMETPHH;
-HAY4HTH I10JIb30BATHCS FEOMETPUUECKUM S3BIKOM JJIS1 OIIMCAHUS ITPEIMETOB.

3anayu o0yueHus:
- HayuyuTh Y4YallUXCsS BBIIOJHATH JACUCTBHA HaJ BEKTOpaMHM KaK HalpaBICHHBIMU
OTpe3KaMy;
-MIO3HAKOMHUTb C HCIOJb30BAHUEM BEKTOPOB M METOAA KOOPAMHAT IIPU PELICHUH
TF€OMETPUYECKUX 3a/1a4;
- Pa3BUTb YMEHHUE Y4allMXCSA NPUMEHATh TPUTOHOMETPUYECKUH anmnapar MpU pELICHUU
Ir€OMETPUYECKUX 3a/1a4;
- PacCIIMPUTh 3HAHUS YYaIUXCA O MHOTOYTOJIbHUKAX;
- pacCMOTPETH NMOHATHUSA AJIUHBI OKPYKHOCTH U IIJIOLIAIA Kpyra JJIsl UX BBIYUCIICHUS;
- IIO3HAKOMUTB y4YalllUXCs C MOHATUEM ABWKCHUSA U €70 CBOMCTBAMU;
- 1aTh HAYaJbHOE MPEJCTABICHUE O TeIaX U MIOBEPXHOCTAX B IIPOCTPAHCTBE.

Pabouas mporpamma paccuntana B 9 kiacce Ha 68 yueOHBIX yacoB ( 2 yaca
B HEJIETIIO).
B teyenue y4yeOHOro rojma BO3MOXKHA KOPPEKTUPOBKA pacIpelesieHHs] 4acoB IO
TEMaM C y4eTOM XOJa YCBOCHHsI yUeOHOTO MaTepHaa yJalluMUCs WU B CBS3U C JPYTUMHU
00BEKTUBHBIMH MTPUYUHAM

2 Ilnanupyemble pe3y/ibTaThl 0CBOEHHS Y41e0HOI0 NpeaMeTa, Kypca.



[INTAHUPYEMBIE PE3VJIBTATBI WM3YYUEHHA KYPCA TEOMETPUU B 7-9
KITACCAX

Harnsaanas reomerpus

VYyamumiics Hay4uTcs:

1. pacno3HaBaTh Ha yepTexax, PUCYHKaX, MOJAEISAX U B OKPYXAIOIIEM MHUpE IUIOCKHUE U
MIPOCTPAHCTBEHHBIE TEOMETPUUYECKHE (PUTYPHI;

2. pacro3HaBaTh pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO TIapajuIeJIeTuIeaa, MPaBHIBHON
MMpaMU/Ibl, LUIMHIpA U KOHYCA;

3. ompeneNsTh MO JUHEWHBIM pa3MepaM pa3BEPTKH (QUTYpHI TUHEWHBIE pa3Mephl caMoi
¢burypsl 1 Ha060pOT;

4. BBIUUCIATH 00BEM MPSIMOYTOJILHOTO NapasuieIenuIe/a.

VYyamuiicss HoJIy4uT BO3MOKHOCTB:

1. BbIUMCIATH OO0BEMBI MPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTYpP, COCTABICHHBIX U3
MIPSIMOYTOJIbHBIX MapalJIeNIeUIIE OB,

2. yriIyOWuTh M Pa3BUTH MPENCTABICHHS O MPOCTPAHCTBEHHBIX T€OMETPUIECKHUX (PUTYpaX;
3. TpHUMEHSTH MOHITHE PAa3BEPTKH IS BHIIOTHEHUS MPAKTHUECKUX PACIETOB.
I'eomerpuueckue purypbl

VYyamuiics HayuyuTcs:

1. monb30BaThCs S3BIKOM T'€OMETPUM JJIsl ONHMCAHUS MPEIMETOB OKPYXKAIOLIEro MHpa U
UX B3aUMHOTO PaCIOJIOKEHUS;

2. pacmo3HaBaTh M U300pa)kaTh HA YepPTEkKaX M PUCYHKAX reOMETpUIeCKue (PUTyphl U UX
KOH(UTYpAINH;

3. HaxoAuTh 3HAYEHHUs JUIMH JUHEHHBIX 3JIEMEHTOB (PUI'Yp U UX OTHOLIEHHUS, IPAAyCHYIO
Mepy yrioB ot 0 o 180°, mpuMeHssi onpeeneHns, CBOMCTBA W MPU3HAKU (UTYP U UX
3JIEMEHTOB, OTHOIIEHUS (¢Guryp (paBeHCTBO, NOJO0OHME, CHMMETPUH, HOBOPOT,
napajuiesIbHbIH IepeHoc);

4. onepupoBaTb € HAYaJbHBIMM MOHATUSMM  TPUTOHOMETPUUM M BBIIOJHATH
3JIEMEHTapHbIE ONepalK HaJl (PYHKLIUAMU YIJIOB;

5. pewarb 3aJaud Ha JOKa3aTeJbCTBO, ONMPAsCh HAa H3y4yeHHbIE CBOMcTBa (uryp u
OTHOIIEHUH MEXy HUMU U IPUMEHSS U3YYEHHBIE METObI JOKA3aTEIbCTB;

6. pewmarb HeECJIOXKHbIE 3a7ayd Ha IOCTPOCHUE, NPUMEHsSI OCHOBHBIE alrOPUTMBI
IIOCTPOECHHS C IOMOUIBIO LIUPKYJI U TMHEUKHY;

7. pewarh NpoCTeHIINe IUIAHUMETPHUECKHUE 3a/1a4l B IPOCTPAHCTBE.

Yyamuiics noJxy4uT BO3MOXKHOCTb:

1. oBnazeTs METOJAMU peUICHHs 33/1a4 Ha BBIYMCIEHUS U J0Ka3aTelbCTBA: METOJIOM OT
MPOTUBHOTO, METOJOM TMOAO0OHMs, MeToJoM Tmepebopa BapHaHTOB H  METOJIOM
r€OMETPUUYECKUX MECT TOYEK;

2. mnpuoOpecTd OMbBIT MPUMEHEHHS anreOpanyecKoro U TPUTOHOMETPUUECKOTO armmapaTa
Y UJed ABMKEHUS NIPU PELICHUN T€OMETPUUYECKUX 3a/1ay;

3. OBIaAeTh TPATUIMOHHON CXEeMOW pelieHus 3aJad Ha MOCTPOCHHE C TOMOIIBIO
LUPKYJIA U JIMHENKHU: aHaJIU3, IOCTPOCHHE, T0KA3aTEIbCTBO U UCCIIECOBAHMUE;

4. Hay4uMTbCs peuiaTh 33Ja4d Ha IOCTPOCHUE METOJI0M T€OMETPUUYECKOTO MECTa TOUEK H
METOIOM II0I00HS;



5. mpuoOpecTu OMBIT UCCIEAOBAHUS CBOWMCTB IUIAHUMETPUYECKHX (UTYP C HMOMOIIBIO
KOMITIBIOTEPHBIX IIPOTPaMM;

6. mpuoOpecTH ONBIT BBHINOJHEHUS MPOEKTOB 10 TeMaMm: «leoMmeTpuyeckue
npeoOpa3oBaHus Ha IUIOCKOCTH, «IlocTpoeHune oTpe3KoB 1o Gpopmysey.

N3mepenue reoMeTpuyecKiX BEIUUNH

VYyamumiics HayduTCs:

1. wucnonb30BaTh CBOWMCTBA U3MEPEHUS JUIMH, IJIOLIA/EH U YIJIOB IIPU PELICHUH 337a4 Ha
HaX0XEHHUE JJIMHBI OTPE3Ka, [UIMHBI OKPYXHOCTHU, JJIMHBI YT OKPYXHOCTH, IT'PaayCHOU
MEpBHI yIIa;

2. BBIUUCIATH JUIMHBI JMHEHHBIX DJIEMEHTOB (HUTYp W WX YIJIBI, MCIOJB3YS (OPMYITBI
JUIMHBI OKPYXHOCTH U JJTUHBI JYT'H OKPYKHOCTH, (popMyIbl Tutomaneit puryp;

3. BBUMCIATH IUIOMAJH TPEYrOJIbHUKOB, TNPSIMOYTOJBHUKOB, TapajlielIorpaMMOB,
Tpaneuni, KpyroB U CEKTOPOB;

4. BBIUUCHATH JUIMHY OKPYKHOCTH, JUIMHY YT OKPYKHOCTH;

5. pemiarh 33Ja4d Ha J0Ka3aTeJIbCTBO C UCMHOIb30BaHHEM (HOPMYI JIUHBI OKPYKHOCTHU U
JUIMHBI IyTU OKPYKHOCTH, GOpMyI Itomaneit guryp;

6. pemarp MpaKTHUYECKUE 33a4H, CBSI3aHHBIC C HAX0XKICHHEM I€OMETPUIECKAX BEIINIHH
(Mcnonb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKHE CPEJICTBA).

VYyamuiicss HOJIy4uT BO3MOKHOCTB:

1. BBMUHCIATH TUIOMAAN (PHUTYpP, COCTaBICHHBIX M3 JIBYX WU Oo0Jee MPSIMOYrOJIbHUKOB,
MapajieJIOTpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOPa;

2. BBIYUCIATH IUIOMIAJM MHOTOYTOJIBHUKOB, MUCIOJB3Ysl OTHOLLIEHUS PAaBHOBEIMKOCTH U
PaBHOCOCTABIIEHHOCTH;

3. TpHOOPECTH OMBIT MPUMEHEHHS aIreOpandecKoro U TPUTOHOMETPUIECKOTO armapara
Y WJeU ABVKEHUS IPU PELICHUN 3a/1a4 Ha BBIYHUCIEHUE TJIOIAAEH MHOTOYTOJIbHUKOB.
Koopnunatsi

VYyamuiicss Hay4uTCs:

1. BBIYHCIATH UIMHY OTpe3Ka MO KOOPAMHATAM €ro KOHIIOB; BBIYMCISTH KOOPAWHATHI
CepEeIMHbI OTPE3KA;

2. HCNOJb30BaTh KOOPIAUHATHBIA METOJI AJIsl U3YYEHHS CBOMCTB MPSAMBIX U OKPYKHOCTEH.
VYyamuiicss HoJIyduT BO3MOKHOCTb:

1. oBnajerp KOOpPAMHATHBIM METOJIOM  pEIICHUs 3aJad Ha  BBIYHCIECHUE U
JI0Ka3aTelIbCTBO;

2. mpuoOpecTy OMBIT UCIOJIB30BAHUS KOMITBIOTEPHBIX MPOrpPaMM ISl aHAM3a YaCTHBIX
CJIy4aeB B3aMMHOTO PACIOJIOKEHUSI OKPYKHOCTEH U MPSMBbIX;

3. mpuoOpecTd OMBIT BHITIOJHEHUS! MPOEKTOB Ha TeMy «lIpuMeHeHne KOOPAWHATHOTO
METO/1a ITPH PELLIEHUH 3a7a4 Ha BBIYUCIICHUE U JI0KA3aTEIbCTBOY.

Bexkropsl

Yyamuiicst Hay4uTcs:

1. omepupoBarh ¢ BEKTOpaMH: HaXOJUTh CYMMY M Pa3HOCTb JIByX BEKTOPOB, 3aJlaHHBIX
rE€OMETPUYECKH, HAXOJAUTh BEKTOP, PaBHBIA IPOU3BEICHHIO 3aJaHHOIO BEKTOPA Ha YHCJIO;
2. HaxOIUTh JUIS BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH: JIMHY BEKTOpPa, KOOPIAMHATHI
CYMMBI M pa3HOCTH JIByX MU Oojiee BEKTOpPOB, KOOPAMHATHI MPOM3BEJCHUS BEKTOpa Ha
YHUCIO0, TPUMEHSSI TpH HEOOXOAMMOCTH COYETaTeNbHBbIA, MEPEeMECTUTENBHBIA U
pacnpeennuTeNbHbIN 3aKOHBI,

3. BBIUUCIATH CKAJSPHOE MPOM3BEAECHUE BEKTOPOB, HAXOIUTH YrOJ MEXIY BEKTOPaMH,



YCTaHABJIMBATH IIEPIIEHIUKYISIPHOCTD MIPSIMBIX.
VYyamuiics noJIyduT BO3MOKHOCTB:

1. oBnazerp BEKTOPHBIM METOJOM JUId pEIUIEHHs 337ad Ha BBIYHUCICHHE W
JOKa3aTeNIbCTBO;

2. TmpuoOpecTH OIBIT BHITIOJIHEHUS MMPOEKTOB Ha TeMy «lIpuMeHeHne BEKTOPHOTO METO1a
IIpY PELICHUH 3a/1a4 HA BBIYKMCIICHUE U JOKA3aTEIbCTBOY.

B pesynbraTe n3yueHus Kypca reometpun 9 kiacca o0ydaroniuecs J0JKHBIL:
3HAMb/NOHUMAMb

- CYIIECTBO MOHATHSA MaTEeMAaTHUUYECKOTO JI0Ka3aTeIbCTBA; MPUMEPHI JOKa3aTEIbCTB;

- CYIIECTBO MOHATHUS aJTOPUTMA; IPUMEPHI AJITOPUTMOB;

- KaK HCIOJB3YIOTCI MaTeMaTnudeckue (opMylibl, ypaBHEHUsI U HEPABEHCTBA; MPUMEPHI

WX TIPUMEHEHUS JUTsl pEIICHUSI MAaTEMAaTUUECKUX U TIPAKTUYECKUX 33]1aY;

- KaKk MaTeMaTH4YeCKH ONpelejeHHbIe (QYHKIMU MOTYT OIUCHIBATh peajbHBIC

3aBUCHUMOCTH; IPUBOJAUTH MPUMEPHI TAKOTO OTHCAHMS;

- KaK TMOTPeOHOCTH MPAKTHKUA TPUBEIA MATEMAaTHYECKYI0 HAyKy K HEO0OXOJIMMOCTH

paciIupeHus MOHSATHUS YHCIIa;

- BEPOSTHOCTHBIA XapaKTep MHOTHX 3aKOHOMEPHOCTEH OKPYXKAIOIIET0 MHUPA; MPUMEPHI

CTATUCTUYCCKUX 3aKOHOMEPHOCTEH 1 BHIBOJIOB;

- KakuM o0pa3oM reoMeTpusi BOHHUKIIA U3 MPAKTUUECKUX 3a7a4 3eMJIEMEPHsl; TPUMEPHI

T€OMETPUUECKUX OOBEKTOB M YTBEPKACHHUI O HUX, BAXKHBIX JJIs MPAKTUKH;

- CMBICI WACAIM3AINHU, MO3BOJISIIONICH pellaTh 3aadyd pPeaIbHOW JEHCTBUTEILHOCTU

MaTeMaTHYEeCKUMHU METOIaMH, IPUMEPBI OIITMOO0K, BOSHUKAIOIINX TP HICATHU3AINH;
ymembv

- TI0JIb30BATHCSA S3BIKOM T'€OMETPHH JIJIsl OTIMCAHUS IPEIMETOB OKPYKAIOIIETO MUPA;

- pacmo3HaBaTh reOMETpUUYECKHE PUTYPHI, pa3aIndaTh KX B3aUMHOE PaCIOJIOKEHHE;

- U300paxaTh TreoMeTpHYecKue (UTYPHI, BBIMOJHATH YEPTEKHU IO YCIOBUIO 3ajady;

OCYIIECTBJISATH NMPeoOpa3oBaHus GUTyp;

- BBIYHMCIIATH 3HAYCHHS T€OMETPUYECKUX BEIIMYWH (IUTHH, YIJIOB, IJIOMAAeH, 00HEMOB),

HaxOJIUTh CTOPOHBI, YIJIbl U IUIONIAIA TPEYTOJbHUKOB, JJIMHBI JOMAHBIX, YT OKPYKHOCTH,

TIJIOIAIeH OCHOBHBIX T€OMETPUUYECKUX GUTYP B PUTYDP, COCTABICHHBIX U3 HUX;

- pemiatb TeOMETPUYECKHE 3a/ayd, OMHpasCh Ha HU3y4EHHBIE CBOICTBa Quryp u

OTHOIICHUI MEXJy HUMH, MPUMEHsS JOMOJHUTEIbHBIE TMOCTPOSHUS, alreOpanvecKuii

amnmapar, UJIed CHMMETPHH,

- MPOBOJUTH JOKA3aTEIbHBIC PACCYKICHUS MPH PEIICHUU 3a/1a4, UCTIOTIb3YsI U3BECTHBIE

TEOPEMBI, 0OHAPYKUBasE BOBMOKHOCTH JIJIs1 UX UCHIOJIB30BAHUS;

WCIO0JIb30BaTh MPUOOPETEHHbIE 3HAHWS W YMEHHUS B MPAKTHYECKON NEeSATENbHOCTH U

MMOBCEIHEBHOM KU3HU JJIS:

- ONMCaHUs PeAbHBIX CUTYallUl HA SI3bIKE TEOMETPUU;

-pacyeToB, BKIIOYAIOIINX MpocTeime GopMyIbl;

- peIIeHHs NPAKTUYECKUX 3a7a4, CBSI3aHHBIX C HAXOKJIEHUEM T€OMETPUUECKUX BEIMYUH

(McTonB3ys MPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKHUE CPE/ICTBA);

- TOCTPOEHUIl TEOMETPHUYECKUMU HMHCTPYMEHTaMHU (JIMHEHKa, YrONbHHK, IUPKYIb,

TPaHCIOPTHUD).

B pe3yabTare HM3yuyeHusi Kypca ydauquecsi JOJIKHBI OBJIAJeTh ONpeaAeeHHbIMU

3HAHMAMHU M YMEHUSIMH 110 TeMaM:



I'naBb1 9, 10. BekTtopbl. MeTox KoopauHaT.

B pe3ynbTaTe n3ydeHus JaHHOUW IJ1aBbl ydalluecs JOJIKHbL:

3HaTh: OIIPENEICHUE BEKTOPA, pa3jinyaTb €ro HAa4dajlo0 M KOHEL, BHUJbI BEKTOPOB,
OIIPENENATh CYMMBbl M PAa3HOCTH BEKTOPOB, NPOU3BEACHHME BEKTOpa HA 4YMCIIO, YTO
TaKO€ KOOPAMHATHI BEKTOPA; ONPEAEICHUE CPENHEN JTMHUEHN TPANCLVH;

yMeTh: M300pakaTh W 0003HAYaTh BEKTOP, OTKJIAABIBATH BEKTOP, PABHBIN TaHHOMY,
HaxOJUTh KOOPJAMHATHI BEKTOpPA MO €ro KOOpAMHATAM Hadala WM KOHIA, BBIYMCIATH
CyMMy M pPa3HOCTh JBYX BEKTOPOB II0 HMX KOOpPAMHATaM, CTPOUTb CYMMY JBYX
BEKTOPOB, MOJIB3YsCh MPABUJIAMU TPEYrOJIbHUKA, TapaJlJIeIOrpaMMa, MHOTOYTOJIbHUKA,
CTPOUTH OKPYKHOCTH U MPSIMBIE 3aJaHHbIE YPABHECHUSIMU.

I'naa 11. CooTHOmIEHUs MEKIY CTOPOHAMHU M YIJIaMH TPeyroJbHUKA.
B pe3ynbTaTe n3ydeHus JaHHOMW IJ1aBbl ydaluecs JOJKHbL:

3HaTh: ONpENENCHUs] KOCHMHYyCa CHHYCa, TaHIeHca Ui OCTporo yria (opMyisl,
BBIPAXKAIOIIUE UX CBSI3b; ONPECIICHUS CKaJIIPHOTO IPOU3BEIEHUSI BEKTOPOB;

YMETbh: BOCIIPOU3BOJIUTH JI0KA3aTEIbCTBA TEOPEM KOCUHYCOB U CHHYCOB, IPUMEHAThH B
pELIeHNHU 3a/1a4; HAXOJAUTh CKAJISIPHOE MPOU3BEAECHNE BEKTOPOB B KOOPAMHATAX, YrOJ
MEXAYy BEKTOPAMHU.

I'naBa 12. /liinHA OKPYKHOCTH H IUIOIIAAb KPYra.
B pe3ynbraTe n3yueHus: JaHHOMU TJIaBbl yYaluecs TOJKHBI:

3HATh: ONpEENIEHNE MPABUJILHOTO MHOTOYIOJIbHUKA, (hOPMYIy AJIMHBI OKPY)KHOCTH U
ee JIyry, IUIOIIaIi CEKTOpa;

YMETb: BBIYHMCISATH CTOPOHBI, IJIOMIAAN U EPUMETPBI MPABUILHBIX MHOTOYTOJIbHUKOB,
JUIMHY OKPY>KHOCTH W JUIMHY JIyTH; OIPUMEHSTh (OpMYibl IUIOMIATU KPyra, CEKTopa
IIPH pEIICHUH 3a/ay.

I'nasa 13. /IBu:kenus.
B pesynbTaTe nzydeHus: JaHHOM IJ1aBbl YYaIuecs T0KHBI:

3HATh: ONpEJeNCHUs MPeoOpa3oBaHusl IIIOCKOCTH, ABWXEHHS TIOCKOCTH, ONPEACIIATh
UX BH/IbI;

YMETh: peliarth 3a4a491, UCIOJIb3Ysl OTNPEICICHHS BUOB IBIKCHHUS.

WCMOJIb30BATh MPHOOPEeTEeHHbIE 3HAHUS H YMEHHsI B IPAKTHYECKOIi 1esITeIbHOCTH
¥ TIOBCETHEBHOM KU3HM J1JIs1:

OIMCaHHUs PeabHBIX CUTYALUI Ha S3bIKE TEOMETPHH;

pacyeToB, BKIFOYAONINX MMPOCTEHIINE TPUTOHOMETpUIECKUE (GOpMyIbI;

pELIeHUs] TEOMETPHYECKUX 3a/1a4 C MCIIOJIb30BAHHEM TPUTOHOMETPUH

pelIeHns] MPaKTHYECKHUX 3a/1a4, CBS3aHHBIX C HAXOXKJICHUEM IeOMETPHYECKUX BETHYHH
- JUIMH, TUIOINAJEH OCHOBHBIX TE€OMETPUYECKHX (uryp (UCIONB3ys NpHU
HEOOXOJMMOCTH CIPAaBOYHHUKH M TEXHUYECKUE CPE/ICTBA);

MOCTPOCHUH TE€OMETPUYECKUMH HWHCTPyMEHTaMH (JIMHEWKa, YTrOJNBHUK, LUPKYIb,
TPaHCIOPTHP).

[Tporpamma obecrieunBacT JOCTHKEHHE CICTYIONINX HUelell U pe3yiabmamos 0CBOCHUS

O6pa3OBaTCHLHOﬁ nporpaMmMbsl OCHOBHOTO O6II.[GFO OGp&SOBaHI/IHZ



6 HanpaeieHuU JItYHOCMHO020 pa3eumus.

-popMHpOBaHNE OTBETCTBEHHOTO OTHOUICHHS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH
oOyJaronmxcs K CaMOPa3BUTHIO M CaMOOOpa30BaHHUIO HA OCHOBE MOTHBAIMH K OOYYCHHIO U
MO3HAHMUIO, BEIOOPY AaibHEWIIero o0pa3oBaHus Ha 06a3e OPUEHTHUPOBKH B MHpE Tpodeccuit
U Tpo(ecCHOHANBHBIX MPEINOYTeHUH, OCO3HAHHOMY IIOCTPOCHHUIO HMHIUBUAYaIHHON
00pa3oBaTeIbHON TPAEKTOPHH C YIETOM YCTOMYUBBIX IMO3HABATEILHBIX HHTEPECOB;

-opMHpOBaHKE TETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKH M OOIIECTBEHHOW MTPAKTUKU;

-@OpMHpOBaHI/IC KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6HICHI/II/I H COTPYAHHUYCCTBE CO
CBEPCTHUKAMH, CTApUIUMU W MJIQAIIUMH, B 00pa30BaTeIbHOM, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HUCCIEA0BATEIbCKOM, TBOPUECKON U IPYTUX BUIAAX NEATEILHOCTH;

-YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTb CBOM MBICIIM B YCTHOM ¥ MMCBMEHHOM peuH,
ITIOHUMATh CMBICJ IIOCTABJICHHOM 33]1a4M, BBICTPANBATh APT'yMEHTALMIO, IPUBOIUTH IPUMEPBI
U KOHTPIIPUMEDBI;

-KPUTUYHOCTh  MBIIIJICHUS, YMEHUE  paACIO3HAaBaThb  JIOTUYECKH  HEKOPPEKTHBIE

BBICKAa3bIBaHHA, OTIIMYATh TUIIOTE3Y OT (i)aKTa;

-KpCaTUBHOCTh MBIIIJICHWA, WHHIOHWATWUBA, HAXOJYMBOCTb, AKTHBHOCTH IIpU PEHICHUU
MaTeMaTUYCCKUX 3a/1a4,

- IpeICTaBlIeHUE O MaTeMaTHYeCcKOl Hayke Kak cdepe yeloBe4ecKoi AeaTeabHOCTH, 00
JTanax ee pa3BUTHUS, O €€ 3HAUUMOCTH Ui Pa3BUTHUS [IUBUIIM3ALNH;

-yMeHHue KOHTPOJIMPOBATh MPOLIECC U Pe3yabTaT y4eOHON MaTeMaTHYecKoi NesTeIbHOCTH;

-CIIOCOOHOCTh K 3MOLIMOHAIFHOMY BOCHPHATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
pELIEeHHH, paCCYKIECHUM.

6 .mem anpedmemnom HanpaejieHuu:

-YyMEHHE CaMOCTOSITCJIbHO IUIAHUPOBATh AalbTCPHATUBHBIC IIyTH JOCTHIKCHUS IIEJICH,
OCO3HAaHHO BBIOMpaTh Haubosee dSPPeKkTUBHBIE CHOCOOBI pEIICHHS YYEeOHBIX H
MO03HABATEIbHBIX 33/1a4;

-yMEHHUE OCYIIECTBISATh KOHTPOJb IO pE3YylbTaTy U crocoOy JeHCTBUS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAHUSI U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBHI;

-YMCHUC aACKBATHO OLICHHUBATH IIPABUJIIBHOCTb HWIIN OIIMOOYHOCTh BBIITOJIHEHUS yqe6H0171
3aJa4u, €€ O6’beKTI/IBHYIO TPYAHOCTb U cOOCTBEHHBIE BO3MOKHOCTH €€ PCLICHUS;

-OCO3HAaHHOC BJIaACHHUC JIOT'MYCCKUMHU ,Z[eﬁCTBPISIMI/I OIIPCACIICHUSA HOHHTHﬁ, O606H.[€HI/I${,
YCTAHOBJICHUA aHaHOFHﬁ, KJ'IaCCI/I(bI/IKaI_II/II/I Ha OCHOBC CaMOCTOATCIIBHOI'O BbI60pa,
OCHOBaHUI U KpHUTCPHUCB,

-YMCHHUC YCTaHaBJIMBATb MNPUYINHHO-CJICACTBCHHLIC CB3H, CTPOUTH JOTHYCCKOC
PaCCy’KACHUC, YMO3AKIIFOYCHUC U BBIBObI;

-YMCHUC CO31aBaTb, INPHUMCHATH H HpeO6pa3OBLIBaTI> 3HAaKOBO-CUMBOJIMYECKUEC CPCIACTBA,
MOJCIN U CXEMbI U1 pCHICHUS y‘le6HBIX M IMO3HABAaTCJIBHBIX 3a1a4,

~YMCHUC OpPraHU30BbIBATH yqe6Hoe COTPYAHHUYCCTBO U COBMECTHYIO JCATCIBHOCTH C
YUYUTCIIEM n CBCPCTHUKAMU; YMCHUC pa6OTaTL B TPYIIIIC, q)OpMyJ'II/IpOBaTB,
APTYMCHTUPOBATH U OTCTAaMBATb CBOC MHCHHC,



-popmupoBaHne Yy4eOHOH U  OOIENOJB30BATEIHCKONH KOMIIETEHTHOCTH B  OOJIACTH
HCII0JIb30BAHUS MH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH (MKT-
KOMIIETEHTHOCTH);

-[ICPBOHAYAJIBHBIC NPCACTABJICHUSA 00 naciax MW O MECToAax MATreMaTHKKU Kak 00
YHUBCPCAJIbHOM A3BIKE HAYKW H TEXHUKH, O CpPCACTBC MOICIMPOBAHHUA SIBIICHUN U
IMpoOLECCOB;

-yMEHHE BUJETh MAaTEMAaTHYECKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHOUN CHUTyallud B IPYTrUX
JUCUUIIIMHAX, B OKPYKAIOLIEH )KU3HH;

-YMEHHE HaXOJWUTh B PA3IMYHBIX MCTOYHHMKAX MH(POPMALHNIO, HEOOXOIUMYIO ISl PEIICHHS
MaTeMaTHYeCKUX Mpo0sIeM, U MPEICTaBIATh €€ B MOHATHON (QopMe; MPUHUMATh PELIEeHUE B
YCIIOBHUSAX HETIOJIHON M U30BITOYHOM, TOUHON U BEPOSATHOCTHOM MH(pOpMaLny;

-yMEHUE MOHUMAaTh M HUCIOJIb30BaTh MAaT€MaTHYECKHE Cpe/CTBAa HarisgHoOCTH (rpadukw,
JiarpamMmsl, TaOJIUIBl, CXEMBI U Jp.) ISl WJUTFOCTPALlUU, MHTEPIPETALH, apTyMEHTaLNN;

-yMEHUE BBIJIBUTaTh TUIOTE3bl MPU PEIIEHUH Y4eOHBIX 3a7jad U MOHUMATh HEOOXOJUMOCTh
UX MIPOBEPKH.

6 npedmemuom HanpaejieHuu:

-yMeHue paboTaTh ¢ MAaTEMaTHYECKUM TEKCTOM (aHAIM3UpPOBATh, U3BJIEKATh HEOOXOIUMYIO
nH(pOpPMalIKIO), TOYHO U TPAMOTHO BbIpa)kaThb CBOM MBICIH B YCTHOM M NMHCBMEHHOU peuu ¢
MPUMEHEHHEM MaTeMaTUYeCKOW TEPMHUHOJOTUU M CHUMBOJIMKH, HCIOJIb30BaTh Pa3IdyHbIE
S3BIKM  MaTeMAaTHWKH, TPOBOJAUTH  Kilaccu(UKaluM,  JOTHYEeCKHMe  0OOCHOBaHMS,
JI0Ka3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPKACHUM;

-oBNIaZiecHne 0a30BbIM MOHSTUHWHBIM amnmnapaToM [0 OCHOBHBIM pa3jeiaM COJIep>KaHus;
MpescTaBieHue 00 OCHOBHBIX HM3y4aeMbIX IMOHATUAX (UMCII0, TeoMeTpuueckas ¢urypa,
ypaBHEHHE, (YHKIHUS, BEpPOSTHOCTh) KaK BaKHEUIIMX MaTeMaTHUYECKHX MOJEISX,
MO3BOJISIIOIIMX ~ OMMCHIBAaTh M M3y4aTb  peajbHbIE  MpOLECCHl M SIBJICHMS,

-pa3BUTHE TIPEACTABICHUNA O 4YHCIE M YHCIOBBIX CHCTEMax OT HATypaJbHBIX [0
JEHCTBUTEILHBIX YHCEIT; OBJIAJICHUE HABBIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYHCIICHUM;

-OBJIaZICHUE CUMBOJIBHBIM SI3BIKOM aireOpbl, MPUEMaMH BBIIOJHEHHS TOXIECTBEHHBIX
peo0pa3oBaHUil PalMOHAIBHBIX BBIPAKEHHM, pEIICHHs] ypaBHEHUM, CHCTEM YpaBHEHMHIA,
HEPaBEHCTB M CHCTEM HEPAaBEHCTB; YMEHHE HCIOIb30BaTh HACI0 KOOPAUHAT Ha IMJIOCKOCTH
JUIS UHTEPIIPETallui YpaBHEHUI, HEPABEHCTB, CUCTEM; YMEHHE IPUMEHAThH alreOpandeckue
npeoOpa3oBaHusl, ammapar ypaBHEHUN M HEPaBEHCTB JISl PEIICHHUs 3a/ad U3 Pa3iINuHbIX
pa3aenoB Kypca;

-OBJIaJICHHUE CHCTEeMOU Q)YHKI_II/IOHaJ'IBHBIX HOHHTI/IfI, q)YHKL[I/IOHaJIBHBIM SA3bIKOM H
CHMBOJ’IHKOfI; YMCHHE HCIIOJIb30BATh (I)YHKLII/IOHaHLHO'Fpaq)I/I‘IGCKI/Ie MMPEACTABJIICHUA JIA
OIMKMCaHUusA n aHalJIi3a PCAIBbHBIX 3aBHCHMOCTeﬁ;

-OBJIaAICHUC OCHOBHBIMHU criocoboamu MMPEACTABJICHUA W aHAJIM3a CTATUCTUYCCKUX JAHHBIX;
HaJIM4uc HpeI[CTaBJ'IeHI/Iﬁ 0 CTATUCTUYCCKUX 3aKOHOMCPHOCTAX B PCAJIbHOM MHPEC U O
Pa3JIMIHBIX croco0ax ux HU3YUCHUA, O BEPOATHOCTHBIX MOJCIIAX,

~YMCHUC TPUMCHATH HU3YUYCHHBIC TIIOHATHA, PE3YyJbTAaTbl, MCTOJbI Ui PCIICHUA 3ajad
MPAaKTUYCCKOI'0 XapakKTepa MW 3adad M3 CMCKHBIX AUCHUIUIMH C HCIOJIb30BAHUCM IIPpU
HCO6XO,Z[I/IMOCTI/I CIIPpaBOYHBIX MATCPUAJIOB, KAJIBKYJIAITOpPA, KOMIIBIOTEPA.



OcHoBHas Gopma opraHuzai 00pa3oBaTENIBHOTO MPoIecca — KIACCHO-YPOUHas CHCTEMa.
[IpenycmarpuBaeTcs NpUMEHEHHE CIICAYIOIINX TEXHOJIOTUI 00ydeHUs:

TpaJUIIMOHHAS KIIACCHO-YPOUHAas
UTPOBBIC TEXHOJIOTHH

3JIEMEHTHI TPOOIEMHOTO 00yIEeHHS
TEXHOJIOTUH YPOBHEBOH audhepeHmanuu
3I0pOBbECOCPETraroIIfe TEXHOIOT UK

UKT

Bupst 1 popMBbI KOHTPOJIST: IPOMEXYTOUYHBIHN, MIPEYIPEIUTEIbHBIN KOHTPOIIb; KOHTPOJIBHBIE
paboTHI.

oakrwndE

Hopwmbl 1 kpuTEepun OLleHUBAHUS
OcHoBHBIMU (pOpMaMU MPOBEPKM 3HAHMNW W YMEHUH YydYallMXCi IO MaTeMaTUKe B
OCHOBHOH IIKOJIE  SIBJISIOTCS ONpOC, DSK3aMEH, 3a4eT, KOHTpOJIbHasg padoTa,
camocCTosiTelIbHasg paboTa, TECTUPOBAHME, MPOBEpOUYHasi padoTa, MPOBEpKa MHCbMEHHBIX
JOMAIIHUX pabOT Hapsy ¢ KOTOPHIMU MPUMEHSIOTCS U Apyrue Gopmbl npoBepku. [Ipu
3TOM YYUTBIBAETCS, YTO B HEKOTOPBIX CIy4yasX TOJBKO YCTHBIN ONPOC MOKET JaTh Oojiee
MOJIHbIE TPEJCTABICHUS O 3HAHUSAX M YMEHUSX YyYalllUXCs; B TOXE BpeMsl MHUCbMEHHAs
paboTa Mo3BOJISIET OLICHUTh YMEHHUE YYal[uXcs M3jaraTb CBOM MBICIH Ha Oymare; HaBbIKH
IrPaMOTHOTO 0(OPMIICHHSI BHIOJTHAEMBIX UMH 33JaHUH.
[Ipn oneHke YCTHBIX OTBETOB M IHCHMEHHBIX pabOT y4yuTellb B IMEPBYIO OdYependb
YUHTBHIBAET MMEIOLIUECS y ydamnierocss (pakTHuecKue 3HaHHS U YMEHHS, UX IIOJIHOTY,
MIPOYHOCTh, YMEHHUE MIPUMEHATh Ha MIPAKTUKE B PA3JIMYHBIX CUTyalusax. Pe3ynprar oneHku
3aBUCHUT TaK)K€ OT HAIMYUSA U XapaKTepa JOMYLIIEHHbBIX OTrPEIIHOCTEN.
Cpenu morpemnHocTei BoIACIAI0TCA OMMOKY, HEIOUEThl U MEJIKUE MO PEITHOCTH.
[TorpemHocTs cuuTaeTCsi OLIMOKOM, €CIM OHAa CBUJCTENHCTBYET O TOM, UYTO YYEHHUK HE
OBJIa/IeJ OCHOBHBIMH 3HAHUSIMU, YMEHUSIMU U UX IPUMEHEHUEM.
K Henoueram OTHOCSATCS MOTPEUNIHOCTH, CBUJETEIBCTBYIOIIME O HEIOCTATOYHO IOJTHOM
WM HEJOCTATOYHO MPOYHOM YCBOCHHMHM OCHOBHBIX 3HAHUU M YMEHUH WK 00 OTCYTCTBHH
3HaHUM, HE CUMUTAIOIIMXCA B COOTBETCTBUU C NPOrpaMmoil ocHOBHbIMHU. K Hemoueram
OTHOCSITCS TIOTPELIHOCTH, OOBICHSIONINECS PACCeSHHOCThIO MM HEAOCMOTPOM, HO
KOTOpbIE€ HE MPUBEIN K HCKAKEHUIO CMBICIIA IOJYYEHHOTO YUYEHHUKOM 3a/laHUsl WIH
crnoco0a ero BbINOJHEHUSA. ['pamMmaruueckass omMOKa, JOMYyLIEHHAas B HAIUCAHUU
M3BECTHOIO yyallleMycss MaTeMaTH4ecKOro TepMHHa, HEeOpexkHas 3amluch, HeOpekHoe
BBITNIOJIHEHUE UEPTEKA CUUTAIOTCS HEAOUETOM.
K MenkuM MOrpemHoCTsIM OTHOCSTCS NMOTPEIIHOCTH B YCTHOM M NMCBMEHHOW peun, He
HCKaXKaIOIUE CMbICIIA OTBETA UJIM PEIICHNUs, CIIydaliHble ONIMCKH U T. II.
Kaxnoe 3amaHve A yCTHOIO OIpoca WIM TNHCbMEHHOM paOOThl MpeJcTaBiseT

TCOpeTI/I“IeCKI/Iﬁ BOIIPOC UJIHU 3a1a9y.



OTBeT Ha BONPOC CUMTAETCS OE3yNpeyHbIM, €CIIM €ro COJEepPKaHWE TOYHO COOTBETCTBYET
BOIPOCY, BKJIIOYAeT BCE HEOOXOIUMBIE TEOPETHUECKHE CBEICHHUSA, OOOCHOBAHHBIC
3aKIIOYEHUSI U TIOSICHSIOIIME MPUMEpPBI, a €ro M3JI0KEeHHE U OPOpPMIICHHE OTINYAIOTCS
KPaTKOCTBIO M aKKYPaTHOCTBIO.

Pemenue 3agaun cunutaercss 6€3ynpeuHbIM, €CIIM MOJTY4YeH BEPHBIH OTBET MPH MPABHIEHOM
XOZ€ pelIeHHs,, BBHIOpAH COOTBETCTBYIOIIMI 3agade CHoco0 pelieHus, MPaBHIBLHO
BBITIOJTHEHBl HEOOXOJWMBIC BBIYHMCICHUS W TpeoOpa3oBaHus, IOCIEAOBATEIFHO U
aKKypaTHO 0(pOPMIICHO peIIeHHeE.

OmeHka OTBeTa y4allerocs MpH YCTHOM OIPOCE M OLEHKA NMHUCHMEHHON KOHTPOJIBHOMN
paboTHI TPOBOJIUTCS IO MATHOAITLHON CHCTEME.

OueHka yCTHBIX OTBETOB:
OTBeT OlIeHNBAETCHA OTMETKOM “5”, eclii yJaniucs:

MOJHOCTBIO PAacKphUI COJEpXKaHWE Marepuaisa B oObeMe, MPeayCMOTPEHHOM
MPOTrpaMMOl U y4EOHHKOM;

W3JIOKHUJI Marepuag TPaMOTHBIM SI3BIKOM, TOYHO HCIIOJB3Ys MaTEeMaTHYECKYIO
TEPMUHOJIOTUIO U CHMBOJIUKY, B OTIPEICTICHHOM JIOTHYECKOU MOCIIeI0BATEILHOCTH;

MPABUWJILHO BBITIOJNHUJ PUCYHKH, YEPTEKU, TPAPUKH, COMyTCTBYIOIIHNE OTBETY;

MoKa3ajg YMEHHUE WILTIOCTPUPOBATh TEOPHIO KOHKPETHBIMU MPUMEpPaMU, IPUMEHSTDH B
HOBOM CHUTYaIlUH MPHU BHITIOJTHEHUH MPAKTHYECKOTO 3aaHUS;

MPOJIEMOHCTPUPOBAJI YCBOCHHE paHEe W3YyYEHHBIX COIMYTCTBYIONIMX BOIPOCOB,
c(OpMHUPOBAHHOCTh U YCTOMYHBOCTh UCIOJIB3YEMBIX IIPU OTBETE YMEHUI U HaBBIKOB;

OTBeYas CaMOCTOATEIbHO, 0€3 HABOAIINX BOIPOCOB YUUTEIIS.

OTBeT oLleHNBaeTCsd 0TMETKOM “4”,
€CJIM YIOBJIETBOPSICT B OCHOBHOM TPEOOBAHUSAM Ha OIEHKY ““5”, HO TIpU ATOM HUMEET OJIUH
13 HEJIOYETOB:

B M3JI0KEHUM JIOMYIIEHbl HeOOoJblIne MpOoOenbl, HE HCKa3HBIIME MaTeMaTH4eCcKoe
coJiep’KaHue OTBETA;

JomyiieHsl  1-2 HemoueTra TMPH OCBEIIEHWHM OCHOBHOTO COJAEpIKAHHS OTBETA,
UCIIPABJICHHBIE [TOCJIC 3aMEYaHUs YUUTEs;

JOTYILEHbl omuOKa Win OoJsiee NBYX HEJIOYETOB NPHU OCBEILEHUU BTOPOCTETIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO MCIPABIIEHHBIE [TOCIIC 3aMEUYaHUs YUUTEIIS. )

OTBeT oleHNBaeTCsaA 0TMETKOM “3”, eciu:

HEMOJIHO PAaCKPBITO COJEpKAHUE MaTepuana (CoJep>KaHue U3JI0XKEHO (PparMeHTapHO,
HE Bcerja IMOCIeNOBaTeIbHO), HO TOKa3zaHo oOllee TMOHMMAaHHWE BOIpoca H
MIPOJIEMOHCTPUPOBAHBI YMEHHUS, JOCTATOUHBIE IS JAIbHEUIIIEr0 YCBOSHHS POTPaMMBbI;

UMEJHNCh 3aTPyAHEHUS WM JONYIICHbl OIIMOKM B ONPEICICHUU MOHITHMA,
MCIOJIb30BAHUN MAaTEMaTU4YE€CKOW TEPMUHOJOTUH, YePTEKaxX, BBIKIAIKAX, UCIPABICHHBIC
MOCJIe HECKOJIBKUX HABOAAIIUX BOIIPOCOB YUUTEJIS;

YUYEHUK HE CIIPaBUJICS C MPUMEHEHHEM TEOpUU B HOBOW CHUTYal[MU MPHU BBINOJHEHUU
MPAKTUYECKOTO 3a/IaHUs, HO BHITIOJIHUI 00s3aTeIbHOE 3aJaHHeE.

OTBeT olleHUBAaeTCsl OTMETKOM “2”, eciu:

HE PaCKPBITO coJiep>kaHne yueOHOTO MaTepurana;

oOHapy)keHO HE3HaHHe WIM HE TOHUMaHHE Y4YEHHUKOM OOJbllIeld WM Haubojee
BaYKHOM yacTH yueOHOTO MaTepHana;

JOTIYIIEHBI OITUOKHN B OTPEJCIEHUU TOHSTUS, MIPH HCIOIH30BAHIUH MATEMaTHYECKOM
TEPMHHOJIOTHH, B PUCYHKaX, 4YepTekax WM Trpadukax, B BBIKIAAKaX, KOTOpbIE HE
WCIIPABJIEHBI MOCIE HECKOIbKUX HABOISIIMX BOIIPOCOB YUUTETIS.

OnennBanne NUCbMEHHBIX padoT:



[Ipu mpoBepke NHCBMEHHBIX pPAa0OT MO MaTeMaTUKe CIeAyeT pa3iuyarb TpyOble H
HEerpyObIe OIIMOKH.
K rpyObiM ommbkaM oTHOCATCS:
-BBIUMCIIMTEIbHBIE OLIMOKY B IpUMEpax U 3a7adax;
-OIMOKY Ha HE3HAHHUE TOPS/IKA BHITIOJHEHUS apru(PMETHIECKUX ACHCTBUM;
-HETIPaBWJIBHOE pelIeHue 3afayil (IpOIyCK JIEHCTBHIA, HEMPaBHIBHBIA BHIOOD JCHCTBUM,
JIUIITHEE ICUCTBUE);
-HEJI0OBEJICHHE JI0 KOHIA PEUICHUS 33/1a4 I IIPUMEPA;
-HEBBINOJIHEHHOE 3a/laHuE.
K HerpyObIM ommOkamM OTHOCSITCS:
-HEpalMOHAJIbHBIE TPUEMBI BBIUNCIICHUN;
- HeTpaBWJIbHAsI IOCTAHOBKA BOIIPOCA K JEMCTBUIO MPU PELICHUH 3a/1a4H;
-HEBEPHO CHOPMYIMPOBAHHBIN OTBET 3a/1a4H;
-HEeNpaBUJIbHOE CIIUCHIBAHNE JAHHBIX YHCETl, 3HAKOB;
-HeJI0BEJIeHHE JI0 KOHIa MpeoOpa3oBaHUil.
[Ipu orieHKe MUCBMEHHBIX PabOT CTABSTCS CIAEAYIOIINE OTMETKU:
“§”- ecnu 3a/1a4M pelIeHsl 0e3 oMMOoK;
“4”- ecnu omyiieHsl 1-2 HerpyOble OINOKHY;
“3”- ecnu nomyieHsl 1 rpy0as u 3-4 HerpyOble OInOKHY;
“2”- He3HaHHWEe OCHOBHOT'O MPOTrPAMMHOTO MaTepuaia WIK O0TKa3 OT BHIIOJHEHHS Y4eOHBIX
o0s3aHHOCTEI.
OueHuBaHue TECTOBBIX padoT:
“§”- ecim Habpano ot 81710100% oT MakcMMabHO BO3MOXKHOTO Oasia;
“4”- ot 61110 80%:;
“3”- o1 51 o 60%;
10 50% “2”-
[Ipu n3yyenun Kypca reoMeTpuu B 9 Ki1acce BO3MOMXHO MCIOJIb30BAHHUE CIEAYIONICH
JUTEpaTypHl:.
1. b.I. 3uB, B.M. Meiinep, /Jlunakruueckre MaTepuaibl 0 TeOMETpHUH I 9 Kiacca. —
M.; IIpocBemenue, 2005r

2. TemaTudeckuii KOHTPOJIb MO reomeTpur. 9 kimacc/ MenbaukoBa H.b., JlenuxoBa H.M. —
M. : Untenkt-LlenTp.2006r-64 c.

3. COopHHUK 3amaHui I IpOBeACHMS dK3ameHa B 9 kmacce. ['eomerpus / A.Jl.bauHKOB,
T.M.Mumienko.- M.: [Ipocsemenue 2016 r-94 c.-(uToroBas arrecTarms)

4 nemoBepcun 'MA o maTemaTuke.

5.AranacsH, JI. C. I'eomerpusi: yaeOHUK 17151 7-9 Ki1. 001mieoOpa3oBaTeNbHbIX YIPEKISHUN
/ JI. C. Aranacss, B. @. byry3os. - M.: IIpocseuienue, 2016.

6.Atanacsn, JI. C, W3yuenue reomerpuu B 7-9 Kilaccax: METOAMYECKHE PEKOMEHIAIUH
s yautens / JI. C. Aranacsu. - M.: IIpocsemienue, 2011.

7.3uB, b. I'. lunaktuueckue matepuansl no reomerpun it 9 k. / b. I'. 3us. - M.: Ilpo-
cemenue, 2011.

8.Aptronsin E. b., Boinosuu M. b., I'mazkoB 1O. A., Jleputac I'. I'. Maremarndeckue
JUKTaHTHI 11 5-9 knacco. — M.: IIpoceemienne, 2010.

9.Muenckas M. A. CamocTosTenbHbIE W KOHTPOJbHBIE paboThl K yueOHuky JI. C.
ATtanacsHa 7-9 knaccsl Bonrorpaa: Yuurens, 2010.

2.Coaep:xxaHue y4e0HOro Kypca
1-3. lloBTOpEeHUE, BeKTOPHI U MeTO KoopaAuHAT (20 4acoB)
ITonsTe Bektopa. PaBeHCTBO BEKTOpOB. ClI0KEHHE U BBIUNTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4uclo. Pa3nojkeHue BeKTOpa MO JIBYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopaunats! Bektopa. [Ipocreiimne 3amaun B KOOpAMHATaX. YpPaBHEHUS OKPYXHOCTH U



npssMoi. IIpumenenne BEKTOPOB U KOOPAUHAT IIPU PELICHUY 3aa4.

OcHOBHasi LI€Ib — HAYYUTh YYAIMXCS BBINOJNHSATH JEHCTBUS HAJl BEKTOpPaMU Kak
HANpaBJICHHBIMA OTpPE3KaMM, 4YTO BaXKHO JJIsI TNPUMEHEHHS BEKTOPOB B (DUBHKE;
IIO3HAKOMUTb C MCIOJIb30BAHUEM BEKTOPOB M METOJa KOOPAMHAT IpU PELICHUU
reOMETPUUYECKUX 3a7a4. BEKTOp ompenenseTcss KaK HalpaBJICHHbIA OTPE30K U JEHUCTBUSA
Ha/J BEKTOPaMHU BBOJATCS TaK, Kak 3TO HPUHATO B (U3UKE, T. €. KaK JEHCTBHA C
HampaBJICHHBIMUA OTpe3kaMu. OCHOBHOE BHUMAaHHE JIOJDKHO OBITH YIETIeHO BhIpabOTKe
YMEHHUH BBINOJIHATh ONEpalMM HaJ BEKTOpaMM (CKJIaJAbIBaThb BEKTOPHI IO IpaBUIIaM
TPEYroJbHUKA WM NapajulesIOrpaMMa, CTPOUTH BEKTOP, PABHBIM PA3HOCTH JABYX JAHHBIX
BEKTOPOB, a TAK)KE€ BEKTOP, PaBHbIN IPOU3BEICHNUIO JAHHOTO BEKTOPa Ha JAHHOE YUCJIO).
Ha npumepax mnokaspiBaeTcs, Kak BEKTOPbl MOIYT IIPUMEHSTBCA K PELICHUIO
reoMeTpuueckux 3anad. JleMoHcTpupyercs: 3(pGEeKTUBHOCTh MPUMEHEHUsS (GopMyn s
KOOpDAMHAT CEpPEeIMHbl OTpe3Ka, pACCTOSHUS MEXJIy JABYMs TOYKaMH, YpPaBHEHUM
OKPYXKHOCTH M IpPSIMOM B KOHKPETHBIX T'€OMETPHUYECKHX 3aJadaxX, TeM CaMbIM JaeTcCs
Mpe/icTaBiIeHNE 00 U3YyYeHUN F€OMETPUUECKUX (PUTYp C TOMOIIBIO METOJIOB alNreOphl.

4. CoOTHOIIEHUSI MEKIY CTOPOHAMH U YIJIaMH TPeyrojbHuka, (12 yacos)

CHuHyC, KOCHMHYC M TaHI€HC yrja. TeopeMbl CHHYCOB M KOCHHYCOB. Pemenue
TpeyroinbHUKOB. CKaJsIpHOE TPOU3BEIACHUE BEKTOPOB M €ro INPUMEHEHHE B
reoMeTpuuecknx 3anadax. OCHOBHas Lellb — pa3BUTh YMEHUE YYAIIHUXCS HPUMEHATH
TPUTOHOMETPUYECKUH aIllapaT NPy PELICHUU T€OMETPUYECKUX 3a4a4.

Cunyc m kocunHyc moboro yriaa ot 0° mo 180° BBOIATCS C TMOMOINBIO €IMHUYHON
IIOJIyOKPY’KHOCTH, TOKa3bIBAIOTCSI TEOPEMBI CUHYCOB U KOCMHYCOB U BBIBOJUTCS €€ OJHA
(dopMyna IIoIaau TPEyrojJbHUKA (MIOJIOBUHA MPOU3BENEHHS IByX CTOPOH Ha CHHYC yria
MEXJly HUIMH). DTOT anmnapaT NPUMEHSETCs] K PEIIEHUIO TPEYTrOJIbHUKOB.

CkansipHOe TNPOU3BEJICHHE BEKTOPOB BBOJMTCA Kak B (u3MKe (MpOU3BEICHUE JIMH
BEKTOPOB Ha KOCHHYC Yyrja Mexay HHMMH). PaccmarpuBaroTcs CBOICTBA CKaJIIPHOTO
IIPOU3BENICHUS U €r0 IPUMEHEHNUE IIPU PEIIEHUU T€OMETPUYECKUX 3a1au.

OcHOBHOE  BHUMaHUE CIEeAyeT YyIEIUTb  BbIPAa0OTKE IMPOYHBIX  HABBIKOB B
IIPUMEHEHUH TPUTOHOMETPUYECKOTO allapaTa IIpyu PEIIeHUN T€OMETPUYECKUX 3a1a4.

5. linHa OKPY:KHOCTH M TIomaab Kpyra (11 yacoB)

[IpaBunpHblE  MHOTOYroJbHUKU. OKpY)KHOCTH, OIMCaHHAas OKOJO  IPaBUJIBHOIO
MHOTOYTOJIbHUKAa W BIHMCAaHHas B Hero. llocTpoeHue mnpaBUIBHBIX MHOTOYTOJbHUKOB.
JnuHa okpyxHoctu. [Lnomane kpyra.

OcHOBHasi 1eNb — pacIIMPUTh 3HAHUE YYAlllMXCS O MHOTOYTOJbHHKAX; PacCMOTPETh
MOHSTHS JUTMHBI OKPYXHOCTH U TUIOIIAIU Kpyra v (GOpMYIIbI A7 UX BhIYMcieHus: B Hadase
TE€MbI JJAETCSl ONPEJIEICHUE MPABUIBHOTO MHOTOYTOJIbHUKA U PACCMATPUBAIOTCS TEOPEMBI
00 OKPY)KHOCTSIX, OMIMCAHHOW OKOJIO MPaBUILHOTO MHOTOYTOJIbHUKA W BIMCAHHOM B HETO.
C noMoImpbl ONUCAHHOW OKPYKHOCTH PEHIAloTCA 33Ja4d O MOCTPOCHHHM MPaBUIBHOTO
HIECTUYTOJIbHUKA U MTPABUIILHOTO 2re-yrojbHUKA, €CIH JIaH MPAaBUIbHBIN M-yrOJIbHUK.
@opMyIibl, BBIPpaXaOIIME CTOPOHY MPAaBUILHOIO MHOTOYT'OJIbHUKA U PanyC BIIMCAHHOU B
HEro0 OKPYKHOCTH 4Y€pe3 PaJuyC ONUCAHHOW OKPYKHOCTH, MCHOJIb3YIOTCS NPU BBIBOJE
dbopMyn ATUHBI OKPYXKHOCTH M IUIOMIAAN Kpyra. BBIBoI ommpaeTcss Ha HUHTYUTHBHOE
MPEACTABIICHUE O MIPeesie: MPU HEOTPAHUUEHHOM YBEITMYEHUH YHUCIIa CTOPOH MPaBUIBLHOTO
MHOTOYTOJIbHUKA, BIMCAHHOTO B OKPY)KHOCTb, €r0 MEPUMETP CTPEMUTCS K IJIUHE STOM
OKPYXHOCTH, a IJIOIIa/Ib — K IJIOLIAIU KPyra, OrpaHUYEHHOTO OKPYKHOCTHIO.



6./IBu:kenns (9uacos)

Otobpaxkenne mmiockoctu Ha ceOs. Ilomstume nBwxenus. OceBas W IEHTpajbHAS
cummetpui. [lapaiutensusiii neperoc. [loBopor. HanoxeHust u nBuxeHuUs .

OcHoOBHas 11€JIb — MMO3HAKOMUTH yYalIUXCsl C TIOHSITHEM JBUKEHUS U €r0 CBOMCTBAMH, C
OCHOBHBIMHM BHJAaMU JBWKECHHUH, CO B3aUMOOTHOLIEHUSMHU HAJIOKECHUN W JBUKCHUU.
JIBIDKEHHE  IJIOCKOCTM  BBOJAWTCS ~ Kak  OTOOpakeHHME  IUIOCKOCTH Ha  cedd,
COXpaHSAIIIEE pacCTOsIHUE MEXAy Toukamu. IIpm paccMOTpeHMM BHIOB JBHKECHHUN
OCHOBHOE BHHUMAaHHE YJENIAETCS TOCTPOCHUIO OOpa3oB TOYEK, MPSMBIX, OTPE3KOB,
TPEYrOoJIbHUKOB IIPH OCEBOM M LEHTPAJIBbHOM CHMMETPHSX, NApaJUICIbBHOM IIEPEHOCE,
noBopote. Ha 3¢ (ekTHBIX mpuMepax MOKa3bIBACTCS MPUMEHEHHE IBHKCHHUI MTPH PEIICHUN
reoOMeTpuYecKuX 3aaad. [IoHATHME HaIOXEHHMs OTHOCHUTCA B JAHHOM Kypce K YHCILY
OCHOBHBIX MOHSATHH. JlOKa3bIBae€TCs, YTO TOHATUS HAJOXKEHUS M JBWKCHUS SIBIISIOTCS
SKBUBAJICHTHBIMU: JH000€ HAJIOKEHHE SBIISETCS JBM)KEHHEM IIJIOCKOCTH M 0OpaTHO.
N3ydyeHue nokazarenbcTBa HE SBISETCS OOS3aTeNbHBIM, OJHAKO CIEIyeT PacCMOTPETh
CBSI3b TIOHSITUM HAJIOKEHUS U JBUKCHHSL.

/. HayaabHble cBeleHus1 U3 cTepeoMeTpuu (7 4acoB)

[Tpenmet crepeomerpust. ['eomeTprudeckue Tena v MOBEPXHOCTH. MHOTOTPaHHUKH: TIPU3Ma,
napajulefienuines;, nupamMuaa, (GopMylel s BBEYHCICHHS HX 00BEMOB. Tema U
MOBEPXHOCTH BpAIICHUS: IIMHAP, KOHYC, cdepa, map, GopMyisl JUIS BBIYUCICHUS WX
TIJIOMIAJIEH TOBEPXHOCTEN U 00BEMOB.

OcHOBHasg 1eab — JaTh HayaJdbHOE IMPEJACTABIEHWE O TeJaX U IMOBEPXHOCTAX B
MPOCTPAHCTBE; IMO3HAKOMHUTH YUYalIUXCS C OCHOBHBIMU (popMynamMu [Uisi BBIYUCIICHUS
IJIOMIAJICH TIOBEPXHOCTEH U 0OBEMOB TEJL.

PaccmoTtpenne npocTedimux MHOTOIPaHHUKOB (MpU3Ma, Napajuiesenumnesa, NipamMusl), a
TaKKe TeJ W MOBEPXHOCTEH BpamieHus (IWIMHIpa, KOHyca, chepsl, Iapa) IPOBOJUTCS HA
OCHOBE HArJITHBIX MpPEJCTaBJICHUN, 0e3 MpHUBJICYEHHs] aKkCUOM cTepeoMeTpun. Dopmyiibl
JUIS BBIUMCIIEHUS 00ObEMOB YKa3aHHBIX Tell BHIBOAATCA Ha OCHOBE mpuHIMna Kapambepw,
dbopMynbl A7 BBIYMCIICHUS IUIONIA/Ei OOKOBBIX MOBEPXHOCTEHW LMJIMHIpA M KOHyca
MOJIy4aloTCSl C IMOMOUIBI0 Pa3BEPTOK STUX MOBEPXHOCTEH, dopmyna miomaau chepbl
pUBOANUTCS 0€3 000CHOBAHUSI.

8. 06 akcnomax reomerpum ( 2 yaca)

becena 06 akcnomax reomerpuu.

OcHoBHasl 11eJ1b — JIaTh 0oJiee ITyOOKOE MPEICTABICHHE O CUCTEME aKCHOM TUIAHUMETPUU U
AKCHOMATHYECKOM METO/IC.

PaznuuHble CHCTEMBI aKCHOM, pa3JIMYHbIC CIIOCOOBI BBEICHHS TOHATHS paBeHCTBA GuUryp.

9. IloBTOpenue. Pemenne 3a1a4 ( 6 4acoB)



KanennapHo- TeMaTtnyeckoe IVIaHMPOBaHMeE 10 reoMeTpHu VI 9 kiacca- 68 yacos

Jara IIpumeyanue
Kou-Bo JlomamHee
Ne | o mmany | dpakTrueckn Tema ypoka
qacoB 3aJaHue
IoBTOpEeHuUe, BeKTOPHI U MeTO KoopauHat (20 yacos)
1. | 01.09 MHoroyrojisHuKH (OIpeseneHne, CBONCTBa, (POpMyIIbI Ne502
TIJTOTIAIEN ).
2. | 03.09 OKpyXHOCTb, 3IEMEHTHI OKPYXKHOCTU. Brincannas u Ne720
OTIHCaHHasl OKPYKHOCTh. Buzpl yrios.
3. |08.09 [Tonsatue BexkTopa. PaBeHCTBO BEKTOPOB 1.76-77, Ne739,
741, 746, 747
4, 10.09 OTkagpIBaHNE BEKTOPA OT IAHHON TOYKH m.76-78, No748,
749, 752
5. |15.09 CymMa BEKTOPOB. 3aKOHBI CIIOKEHUST BEKTOPOB. [IpaBmiio 11.79-80, Ne753,
napajuiesorpaMmma 759 (6), 763 (6,B)
6. 17.09 CymMMa HECKOJIbKUX BEKTOPOB. m.81, Ne755, 760,
761
7. 22.09 Brruntanue BEKTOpOB m.82, Ne757,
763(a,r), 765, 767
(ycTHO)
8. |24.09 YMHOX€eHUEe BEKTOpa Ha YUCIIO .83, Ne781 (0,B),
780 (a), 775, 776
(a,B,e)
9. 29.09 Cpennsist tMHUS Tpaneuuu m.85, Ne793, 795,

798




10. | 01.10 KonTtpoabHnas padora Nel no teme «Bekropbi» 1
11. | 06.10 Paznoxxenue BekTopa 1o JIByM JJaHHBIM HEKOJUIMHEAPHBIM 1 .86, Ne911, 914
BEKTOpam (6,8), 915

12. | 08.10 Koopaunats! BekTopa 1 .87, Ne918, 926
(6,r), 919

13. | 13.10 Pemenue 3amau mo teme «KoopauHaThI BEKTOpa» 1 n.88-89, 930, 932,
936

14. | 15.10 [Ipocreiimue 3anaun B koopauHaTax. Mtorossiii Tect 3a 1 1 Ne 944, 949 (a)

94eTBEPTh

15. | 20.10 Pemenne 3amau MeTo0M KOOpAUHAT 1 No 946, 950 (6),
951 (0)

16. | 22.10 YpaBHEHHE OKPY)KHOCTH 1 m1.90-91, Ne959
(6,r), 962, 964 (a)
966 (6,r)

17. | 27.10 VYpaBHEeHHE TPSAMOUN U OKPYKHOCTH 1 .92, Ne972 (B),
974, 976, 977

18. | 29.10 VYpaBHeHHE NPSIMON U OKPYKHOCTH. 1

19. | 10.11 Pemenne 3amay MeTom0M KOOpAUHAT 1 Ne 990, 992, 993,
996

20. | 12.11 KounTtpoJsbHas padora Ne2 no teme «MeTox KOOPpAUHAT 1

CooTHomIeHUsI MeKAY CTOPOHAMH H YIJIaMH TpeyroJbHuka (12 yacos)

21. | 17.11 Cunyc octporo yria. 1 11.93-95, Nel011,
1014, 1015 (6,r)

22. 11911 Kocunyc octporo yrina. 1 11.93-95, Nel1017
(a,B), 1018 (6,1),
1019 (a,B)




23. | 2411 Tanrenc octporo yria. 11.93-95, Ne1013,
1015 (a,B), 1019
(©)
24. | 26.11 Teopema o IoIIa U TPEYroJbHUKA. .96, Ne1021,
1023, 1020 (6,B)
25. | 01.12 Teopema cUHYCOB U KOCHHYCOB 11.97-98, Ne1025
(6,11,%,1)
26. | 03.12 Pemenne 3amau Ha Temy «TeopeMa CUHYCOB U KOCUHYCOBY .99, Ne1027,
1028, 1031 (a,0)
27. | 08.12 Pemenue TpeyroipHUKOB Nel033, 1034
28. | 10.12 VYron mexay Bekropamu. CKallspHOE ITPOU3BEIECHNE BEKTOPOB n.101-102 Ne 1040,
Wrorosslii TecT 3a 2 4eTBEpTh 1042
29. | 15.12 CkansipHO€ TIpou3BeieHre B KoopanHartax. CBoicTBa I1.103-104, Ne
CKaJIIPHOTO TTPOU3BEICHUSI. 1044 (0),
30. | 17.12 KonTtponsHas padota Ne3 o teme «COOTHOIICHHS] MEXTY
CTOPOHAMHU U YIJIaMU TPEYrOJIbHUKA
31. | 22.12 CkansipHO€ Tpou3BeieHre B koopanHaTtax. CBoicTBa 1047 (a)
CKaJISIPHOTO IPOU3BEICHUS
32. | 24.12 O6o06maromuii ypok no teMe «CKasspHOe TPOU3BEACHUE
BEKTOPOB»
JiimHa okpy:KHOCTH M uIomaab kpyra (11 yacoB)
33. | 12.01 [IpaBunbHBIE MHOTOYTOJIBHUKH. n.105, Ne1081
(8,r), 1083 (6,r)
34. | 14.01 OKpyXHOCTb, OITMCAHHAS OKOJIO MPABUIILHOTO m.106-107, Ne1084
MHOTOYT'OJIbHUKA Y BIIMCAHHAS B IIPABWJIBHBI MHOTOYT'OJIBHUK (6,r,m,e), 1085,
1086
35. [19.01 @opMyIibl U BBIYUCIEHUS MJI0MIAIU TPABUIBHOTO m.108, Ne1087

MHOT'OYT'OJIbHUKA, €0 CTOPOHBI U paanyca BIIICAaHHOM

(3,5), 1088 (2,5),




OKPY>KHOCTH 1093
36. | 21.01 JlnmrHa OKpY>KHOCTH m.110, Nel104
(6,B), 1105 (a,B)
37. | 26.01 Pemenue 3agau Ha Temy «JlJIMHA OKPY>KHOCTH Nel106, 1107, 1109
38. | 28.01 [Tnomaae kpyra u KpyroBoro ceKropa m111-112, Nel1114,
1116 (a,0), 1117
(6,8)
39. | 02.02 Pemenne 3amau Ha Temy «[lnomane Kpyra u KpyroBoro Nell21, 1123, 1124
CEKTOpa»
40. | 04.02 Oo6o06maromuii ypok no Teme «/[JimHa OKpy>KHOCTH 1 TUTOIIAIN Nel125, 1127, 1128
Kpyra ¥ KpyroBOro CEKTOPa»
41. | 09.02 Pemenne 3amau o teme «JlJinHa OKPY>KHOCTH U TUTOIIATH Nel129 (a,B), 1130,
Kpyra v KpyroBOTO CEKTOpa» 1131, 1135
42, |1 11.02 Pemenne 3aga4d mo teme «/{mrHa OKpY>KHOCTH | TIIOIIA TN Ne 1137-1139
Kpyra v KpyroBOTO CEKTOPa
43. | 16.02 KonTtponbHas padoTta Ne4 o teme «JlyinHa OKpY>KHOCTH U
IUIOIIAb KPYray»
JIBu:xenust (9 yacoB)
44, | 18.02 OtobOpakeHue mI0cKocTH Ha ceOs1. [TonsaTHe ABUKEHUS m113-114, Ne 1148
(a), 1149 (0)
45, | 25.02 CBoMCTBa OBIKEHUS. m. 114-115, Ne
1150 (yctHo), 1153
(6), 1152 (a), 1159
46. | 02.03 [TapannenbHbIil nepeHoc n.116, Nel162,
1163, 1165
47. | 04.03 [ToBopoT n.117, Ne1166 (0),

1167




48. | 09.03 Pemenue 3anad mo teme «llapamienbHbIid IEPEHOC , TOBOPOT . Nel170, 1171, 1170
«HWToroBblil TecT 3a 3 YETBEPTH»
49. | 11.03 Pemenue 3agaq mo teme «/IBuxeHus» Nell75, 1176, 1178
50. | 16.03 KoHuTponsHas padora Ne5 mo teme «JIBrkeHHE»
51. | 18.03 Pemenue 3a1a4 o Teme «JIBMKCHUSDY
52. | 30.03 Pemenne 3ama4 mo teme «J{BrKeHHS» Bomnpocsr st
MTOBTOPCHHUSL.
Ctp.303
HayvaJjbHble cBeleHUus U3 crepeomeTpuu (7 4acoB)
53. | 01.04 [Ipeamert crepeomerpuun. MHororpanuuk. [Ipuzma. I1.118-121
[Tapannenenunen
54. | 06.04 OOneMm Tema I1.122
Nel1200(B,r)
55. | 08.04 CBoiicTBa IPAMOYTOJILHOTO Mapajuieenumea I1.123
Nel190
56. | 13.04 [Mupamuna. [1.124
Ne1203
57. | 15.04 Hunmuasmap I1.125
Nel214 (B)
58. | 20.04 Konyc I1.126 Ne1220 (B)
59. | 22.04 Cdepa u map I1.127
Nel226 (B)

00 akcnomax reomerpus (2 yaca)




60. | 27.04 006 akcroMax MJIaHUMETPHUH. [ToBTOPUTH rNaBY
I, Bompocsr 1-21
(cTp.25-26),

61. | 29.04 006 akcroMax MJIaHUMETPUH. [ToBTOPUTH rIaBY
III Bonpocsr 1-15
(cTp.68)

IMoBTopenue. Pemenne 3ana4 ( 64acos)

62. | 04.05 Hrorosas koHTpoJbHAs paboTa

63. | 06.05 [TosTOpenue no Teme «TpeyroIbHUKI 3amanus Ha
KapTOUYKax

64. | 11.05 [ToBTOpenus mo remam «HavyanpHbIE TEOMETPHYECCKIE 3aganus Ha

cBeieHus», «[lapannenbHbie mpsiMbIe) KapTOYKax

65. | 13.05 [ToBTOpeHue o TeMe « UeThIpexXyroJIbHUKN» 3amanus Ha
KapTOYKax

66. | 18.05 [ToBTOpenue no teme «llnomansy»

67. | 20.05 [ToBTOpenue o teme « OKPYKHOCTBY»

68. | 25.05 [ToBTOpenue o reme «COOTHOIIECHHUS MEXTY CTOPOHAMH U

yIJIaMH TPEYTOJIbHUKA

Hroro 68 yacos







COI''TACOBAHO

[IpoTokon 3aceganusi METOAUYECKOTO
o0beTMHEHNS yUUTEIeH
MBOY Komnyzaesckas OO
OT « » aprycra 2019 roma Ne 1

noAnuck pykosoaurenss MO
Wpxuna O.B.

COI''TACOBAHO

3amectutenb qupekTopa no YBP
OT « » asrycta 2019 rona

HOJMNUCH
Bocko6onuukosa O.10.




