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IlnanupyemMble pe3yabTaThl H3YUYeHHs Y4eOHOI0 peaMeTa

N3yueHne MmaTeMaTHKH B OCHOBHOI! 1IIKOJIE Ta€T BO3MOXHOCTb 00yUarOIUMCsI JOCTHYb CJIEAYHOIIUX
pe3yJIbTaTOB Pa3BUTUSL:

B HanpaBJ/ieHMH JTUNYHOCTHOIO Pa3BUTHS:

* YMEHHE SICHO, TOYHO, I'PaMOTHO M3JIaraTh CBOM MBICIM B YCTHOW M NHUCBMEHHOH (hopme, MOHUMAThH
CMBICJI IOCTaBJIEHHOM 3a/1a4M, BEICTPAUBATh apryMEHTALMIO, IPUBOANUTE IPUMEPBI U KOHTPIPUMEDBI;

* KPUTHUYHOCTH MBIIIJIEHHS, YMEHHS PAclO3HABATh JJOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJINYATh
THTIOTE3Y OT (aKTa;

* IPEACTaBICHUE O MaTeMaTH4YeCKOll Hayke Kak cdepe denoBeYecKOW NeATeNbHOCTH, 00 JTamax ee
Pa3BUTHSA, O €€ 3HAYMMOCTH JUIsSl pa3BUTUS LUBWIN3ALNH;

* KpEaTHUBHOCTh MBIIUIEHUS, NHUIIMATHBA, HAXOJAYUBOCTb, aKTUBHOCTh NPU PELICHUH MATEMATUYECKUX
3ajady;

* YMEeHHE KOHTPOJIMPOBATH MPOLIECC U PE3YJIbTAT yUeOHOM MaTeMaTHUECKON AEATEIbHOCTH;

* CIIOCOOHOCTh K SMOLMOHAJIBHOMY BOCHPUATHIO MAaTeMaTHUECKUX OOBEKTOB, 3a/ad, pelICHUH,
paccyxJIeHuH.

B MeTanpeaAMeTHOM HANPaBJICHUH:

* YMEHHE BUJETh MaTEMAaTHUECKYIO 3a/1ady B KOHTEKCTE MPOOJIEMHON CUTyalluu B APYIUX AUCIUILIMHAX,
B OKPY’KaOILEH )KU3HH;

* yMEHHE HaXOIUThb B PA3IUYHBIX HCTOYHHUKAX HWHPOPMALUIO, HEOOXOAUMYIO ISl PpEIICHHS
MaTeMaTHYECKUX MPOoOJIeM, U MPEACTABIATH €€ B MOHATHOW (opMe; MPUHUMATD PELICHUE B YCIOBHUSIX
HETIOJTHOW ¥ W30BITOYHOW, TOYHON ¥ BEPOSITHOCTHOW MH(OPMAITHH;

* YyMEHHE NMOHUMATh M UCIIOJIb30BaTh MaTeMaTHYECKHE CPEACTBA HATSAHOCTH (TpaduKH, AUArpaMMBl,
TAOJHIIBI, CXEMBI U JIp.) JUIS WILTIOCTPAIMU, HHTEPIPETaliy, apTyMEHTAIINH;

* YMEHHE BBIJBUTATh TMIIOTE3bl IIPU PEIIEHUH Y4YeOHBIX 3aJad M IOHMMAaTh HEOOXOAMMOCTh HX
HPOBEPKH;

* YMEHHE NPUMEHSTh HHIYKTUBHBIE M JEIYKTUBHBIE CIIOCOOBI pPACCyX/IEHUH, BUAETh pa3lIUYHbIE
CTPaTEruy pelIeHus 3a1ay;

* IOHUMAHUE CYIIHOCTH QJITOPUTMUYECKHUX MPEANHUCAaHUA M yMEHHE JAEHCTBOBAaTH B COOTBETCTBHM C
HPEJIOKEHHBIM aJITOPUTMOM;

* YMEHHE CaMOCTOSITENIbHO CTaBUTh II€JIM, BHIOMPATh M CO3JaBaTh AJTOPUTMBI JUIsl PELICHUs y4EOHbIX
MaTeMaTHYECKUX Mpo0ieM;

* YMEHHME IUIAHUPOBATh U OCYIIECTBIATH JEATEIbHOCTh, HANpPABICHHYIO Ha pELIeHHE 3ajady
UCCIIEI0BATENbCKOIO XapakTepa;

* IIEpBOHAYAJIbHBIC NPEACTABICHUs 00 MIESAX U O METOJaX MAaTEeMAaTUKU KaK 00 YHHBEPCAIBHOM SI3bIKE
HAyKU M TEXHUKH, O CPEJICTBE MOJEIUPOBAHUS IBJICHUI U IIPOLIECCOB.

B npeaMeTHOM HanpaBJIeHUH:

Yuyenuk Hayuutcs B 8 Kiacce

I' eomeTpnueckue purypsi

*  OmnepupoBaTh Ha 0230BOM YPOBHE MOHATHUSIMH I'€OMETPHUECKUX UTYP;

. M3BJIEKaTh HHPOPMALIMIO O TEOMETPUIECKHUX (PUTYpax, IPECTABICHHYIO Ha YePTEXax B
SIBHOM BUJIC;

. NPUMEHSTD JJIs PEIICHUs 3a/1a4 TeOMeTpHUYecKre (PaKThl, €CIH yCIOBUS X MPUMEHEHHS
3aJjaHbl B IBHOW (hopMme;

. pelIaTh 3a/laud Ha HaXOK/I€HHE TeOMETPUUYECKUX BEJIMUUH 10 00pa3iiaM Ui aJlrOpUTMaM.
B noBceHeBHO KM3HU U NIPH U3YYeHUHU JIPYTHX NPeAMETOB:

. UCIIOJIb30BaTh CBOMCTBA T€OMETPUUECKUX (DUTYD AJIS pELLICHUS TUTIOBBIX 3374,

BO3HUKAIOIINX B CUTYaIUSIX TOBCETHEBHOM KM3HU, 3a/1a4 MPAKTUYECKOTO COJICPIKAHMUS.
OTHomIEeHus
*  OmnepupoBath Ha 6a30BOM YPOBHE TOHSTHIMU: PAaBEHCTBO (DUTYp, paBHbIC (PUTYPHI, PABEHCTBO
TPEYTONIBHUKOB, TapaJIEIbHOCTh MPSAMBIX, MEPHEHANKYIIPHOCTh NPSIMBIX, YIJIBI MEXAY MPSIMBIMHU,



NEPIEeHIUKYJIISP, HAKIIOHHAS, TPOSKIIUS.
B noBceHeBHOM KU3HU M NIPU U3YyYEHUH APYTUX NPeJIMETOB:

*  HCHOJb30BaTh OTHOUIEHHUS Ul PEILIEHUS MPOCTEUIINX 3a]a4, BOSHUKAIOUIUX B peajJbHOU
AKHU3HU.

N3mepenusi U BbIYHCICHUS

*  BrInonHATe U3MepeHHE IIMH, PACCTOSHUM, BEJIMYUH YIJIOB, C MOMOUIbIO MHCTPYMEHTOB JUIS
HW3MEPEHN ITTUH U YTIIOB;

*  [pPUMEHATH (QOpMYJbl MEPUMETpa, IJIOW@AAN U 00beMa, MIIOMAAN MOBEPXHOCTH OTAEIbHBIX
MHOTOTPAaHHUKOB MPH BBIYMCIECHUX, KOTJ]a BCE TaHHBIE UMEIOTCS B YCIIOBUY;

* mnpumeHsTh Teopemy Iludaropa, 06a30oBble TPUTOHOMETPHUUECKHE COOTHOLICHHS IS
BBIYMCIJICHUSI IJIUH, PACCTOSIHUH, IUIOIIAIEN B MPOCTEMIINX CIIydasiX.

B noBceHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX MPeIMeTOB:

*  BBIYMCIATH PACCTOSHUS HA MECTHOCTU B CTaHIAPTHBIX CUTYalMsX, IUIOUIAAM B MPOCTEHIINX
ClIydasix, MPUMEHSTh (POPMYIIbI B IPOCTEHIINX CUTYaLIUSAX B IOBCEAHEBHOM JKU3HH.

I'eomeTpuyeckune nocrpoennst

* U3ob6paxars TUMOBBIE IJIOCKKE (HUTYpHl U (UTYpHl B MPOCTPAHCTBE OT PYKH M C HOMOIIBIO
WHCTPYMEHTOB.

B noBcenHeBHOM KU3HU U NIPU U3YyYeHUH APYTUX MPeIMETOB:

*  BBHINOJHATH MPOCTEUIINE TMOCTPOSHHUS HAa MECTHOCTH, HEOOXOJWMBIE B PEaJbHON IKHU3HH.
I'eomeTpnueckune npeodpasoBanus

*  Crpouts purypy, CHMMETPHUYHYIO JaHHOU (UType OTHOCUTEIHHO OCH U TOYKH.

B noBceHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeTOB:

*  pacro3HaBaTh JBWXECHUE OOBEKTOB B OKPYKAIOIIEM MUPE;

*  pacro3HaBaTh CHMMETPUYHBIC (UTYPHI B OKPYKAIOIIEM MHPE.
HcTtopuss MaTeMaTHKH

*  OnuceiBaTh OT/AEIbHBIE BBIIAIOLINECS PE3YNIbTAThI, OJYYEHHBIE B XOJI€ Pa3BUTUS MAaTEMaTHUKU
KaK HayKU;

* 3HaTh IpPUMEPbl MAaTEMATHYECKHUX OTKPBITUH M UX aBTOPOB, B CBA3M C OTEYECTBEHHOH H
BCEMHUPHON UCTOPHUEH;

*  TIOHUMAaTh POJIb MATEMATUKH B pa3BuTuUu Poccuu.

MeTtoabl MaTeMATHKHU

*  BpiOupath Noaxoasmuii N3y9eHHBIH METO Ui PEIICHUS U3YYCHHBIX TUIIOB MaTEMaTHUECKUX
3a/1ad4;

*  [IpuBoauTh npUMeEpsl MATEMAaTUUYECKUX 3AKOHOMEPHOCTEN B OKPYIKAIOLIEN AEUCTBUTEIBHOCTH
Y TIPOM3BEICHUSIX UCKYCCTBA.

Yuenuk nonyuum eozmorcnocmo nayuumoca é 8 knacce
TI'eomempuueckue ¢uzypot

*  (C80600HO onepuposamev 2eoOMeMpUYECKUMU NOHAMUAMU NPU PeUeHUU 3a0ay U nposeoeHuU
MAmemMamudecKux paccyiHcoeHul,

*  CaMOCMOAMENbHO DOPMYIUPOSAMb ONpedeNieHUs 2eoMempuieckux @ueyp, 6vlogueamy
2UNnome3vl 0 HOBbIX CEOUCMEAX U NPUSHAKAX 2e0MempudecKux ueyp u 000CHO8bI8AMb UU ONPOBEP2ams
ux, 0606wams UNU KOHKPeMmusupo8ams pe3yibmamul Ha HOBble KIAcchl Gueyp, npo8ooUums 6 HeCl0HCHbIX
cayyasx Knaccugukayuio guayp no pasiudHbM OCHOBAHUIM,

* uccreooeamuv uepmedicu, GKIIOUAS KOMOUHaAyuu ¢hueyp, ussiekamov, UHMepnpemuposams u
npeobpazosvieams UHGOpMAaAyUIo, NPeoCmasieHHYI0 Ha YePMeAHCax,

s pewiamv 3a0a4u 2eOMEeMpPUUECKO20 COOEPHCAHUSL, 8 MOM YUCTe 8 CUMYAYUSX, KO20d AN20PUNM
peutenus He cledyem s8HO U3 YCA08US, BbINOJHAMb HeoOX00uMble O/ peuleHus 3a0aiu OONOIHUMeNbHble

NOCMPOeHUsl, UCCAEO08AMb B03MONCHOCIb NPUMEHEHUS. meopem U PoPMYIL 01 peueHUs 3a0ay,
*  gopmynuposams u 00KA3bI8AMb 2€0MEMPUYECKUE YMBEPHCOCHUS.
B noeceonesnoit ycusnu u npu uzyuenuu opy2ux npeomemaos:

*  COCmasnAmb ¢ UCHONb308AHUEM CBOUCME 2eOMEMPUUEeCKUX Guayp mamemamuiecKue Mooeau
011 peuwileHus 3a0ad NPaKmuiecko20 Xxapakmepa U 3a0ad U3 CMENCHbIX OUCYUNIUH, UCCLe008amb
nOIyYeHHble MOOenU U UHMePNPemupo8ams pe3yibman.



Ommnuowenusn

*  Brnademw nousimuem omHOuIeHUs: KAK MemanpeomMemHoiM,

*  c60000HO Onepuposamv NOHAMUIMU: PABEHCMBO (hueyp, pasHvie @ueypel, pPABEHCMBEO
Mpey2oNbHUKOS8, NAPATIEIbHOCTb  NPSMbIX, NePNeHOUKYIAPHOCIb NPIMBIX, Veabl MelcOy NpIMbIMU,
NepneHOUKYIap, HAKIOHHAS, NPoeKyUs, nodobue pueyp, nodobHbIe hucypvl, NOOOOHbIE MPEY2OTbHUKIL,

*  UCNOB308AMb CEOUCMBEA NOOOOUS U PABEHCMEA ueyp NPU peueHul 3a0au.

B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomemos:

*  UCNOTL306aMb OMHOUIEHUs. OJisi NOCMPOCHUs. U UCCLe008AHU MAMEMAMU4ecKux mooenetl
06beKmMO8 peanbHO HCUZHU.
H3mepenus u evtuucnenus

*  (C80000HO oOnepuposamv NOHAMUAMU ONUHA, NIOWAOL, 00beM, BeIUYUHA Yead KAk
BEUNUHAMY, UCNOIb308AMb  PABHOBEIUKOCHb U  PABHOCOCMABICHHOCMb NPU  PeuleHuu 3a0ai Ha
8bIULUCICHUE, CAMOCMOSAMENbHO NOIYYAMb U UCHOAb308AMb HOpMYabl O BbIYUCIEHU Niowadel U
00veMo8 ueyp, c800O00HO oOnepuposamv UWUPOKUM HAOOPOM (HOPMYN HA GbIUUCTIEHUe NPU peuleHUU
CJLOJICHBIX 340ay, 8 MOM YUCTEe U 3a0a4 HA BbIYUCTEHUE 8 KOMOUHAYUSAX OKPYICHOCMU U MPeyeoNbHUKA,

OKPYIHCHOCIU U YeMbIPEXY20NbHUKA, d MAKICE C NPUMEHEHUEeM MPUSOHOMEMPULL;
*  CamMocCmosmensHo QoOpMyIUpo8ams SUNOmessl U NPOGEPANsb UX OOCHOBEPHOCHIb.
B noeceonesnoii yrcusnu u npu uzyuenuu opy2ux npeomemos:

*  80000HO Onepuposams opmynamu npu peuwleHuy 3a0ay 8 Opy2ux y4eOHvix npeomemax u npu
nposedenul HeoOX0OUMbIX BbLIYUCTIEHUIL 8 PeabHOU HCUSHUL.

I'eomempuueckue nocmpoenus
*  Onepuposame nousmuem HabOPa d1eMEHMO8, ONPEOETAIOUWUX CEOMEMPUUECKYIO usypy,

s enademv HAOOPOM MEMOO08 NOCMPOCHUL YUPKYIEeM U TUHEUKOU,
B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemos:

*  BbINOAHAMbL NOCMPOEHUS HA MECMHOCMU,

*  OYeHUBamMb pazmepuvl PEaibHbIX 00bEKNMO8 OKPYHCAIOUe20 MUpd.
Ilpeoobpazosanus

*  Onepuposambs 08UMCEHUAMU U NPEOOPAZOBAHUAMU KAK MEMAanpeOMemHblMu NOHAMUIMU,

*  onepuposams NOHAMUEM OBUICEHUS U NPeoOpazosanus no0oous 051 060CHOBAHULL, C80OOOHO
61A0emb npuemMaml. NOCMpoeHUst hueyp ¢ NOMoOwbI0 OB8UNCEHUL U Npeodpaz08anusi n00ooUs, a makaice
KOMOUHAYUAMU OBUNCEHUL, OBUNCEHUL U NPeoOPA308AHUIL;

*  UCNONBb306AMb CBOUCMBA OBUICEHUL U NpeoOdpa3zoéanull Ol NposedeHus 000CHOBAHUA U
00KaA3amenbCmea YmeepirHcOeHUll 8 2eoMempul U Opy2ux y4eOHvIx npeomemax;

B noeceonesnoii ycusznu u npu uzyuenuu opy2ux npeomemos:

*  NpUMEHAMb COUCMEA OBUICEHUI U NPUMEHAMb N0O00Ue 01 NOCMPOEHUL U 8bIYUCTIEHU.
Hcemopusa mamemamuku

*  [lonumams mamemamuxy KaxK Ccmpoeo Op2AHU308AHHYIO CUCMEMY HAYUHbIX 3HAHUL, 6
yacmHocmu 61a0ems npeocmagIeHusAMU 00 aKCUOMAMUYECKOM NOCMPOEHUU 2e0Mempul U NepeudHbIMU
npeocmasieHusMuy 0 HeeGKAUOOBbIX 2eOMEMPUSIX,

*  paccmampueams Mamemamuxy 6 KOHmeKcme UCMOPUU pa3eumus YUSUIU3AYUU U UCMOPUU
Pazeumus HayKu, NOHUMAMb Poilb Mamemamuxu 8 pasgumuu Poccuu.

Memoovt mamemamuxu

*  Braoemv 3nanusmu 0 paziuuHelx Memooax 0O0CHOBAHUS U ONPOBEPICEHUS MAMEMAMULECKUX
VMBEPIHCOeHUL U CAMOCIMOAMENLHO NPUMEHAMb UX,

*  gIaA0emb HABLIKAMU AHAIU3A YCI08US 340Ul U OnpedesieHus NOOX00AWUX O/ peuleHUs 3a0ay
U3YUEHHBIX MEeMOO08 UNU UX KOMOUHAYULL

Conep:xkanue yueOHOro npeamera

IHoBTOpEHue
YeTbIpEXYTroJbHUKH

MHOroyroibHUK,  BBIIYKJIBI ~ MHOTOYTOJIBHUK, 4eThIPEXYrodpHUK. CymMma  YIVIOB  BBIIIYKJIOTO
YEeTBIPEXYTOJbHUKA. BIucaHHbIE M ONMCAHHBIE MHOIOYIOJbHHMKH. [IpaBWiIbHBIE MHOTOYTOJIBHUKH.
[TapamienorpaMm, ero cBocTBa U NMpu3Haku. [IpAMOYTOIBHHK, KBaapaT, poMO, MX CBOWCTBA M NIPU3HAKH.
Tpaneuusi, cpeansist TUHUS Tpanelunu, paBHoOepeHHas Tpaneuus. OceBast U LEHTpajIbHasi CHMMETPHH.



Ilnomaans
[TonsTrie TwIOIIAM MHOTOYTOJNbHMKA. [loIaaM mpsMOYTOJIbHHKA, MapajuiesiorpaMMa, TpPEyrojbHUKa,
tpanenuu. Teopema ITudaropa.

IHoxo0HbIe TPEYroabHUKH
[Tono6ubie Tpeyronbuuku. [IpuzHaku nmogodust TpeyronbHUKoB.[IpiMeHenrne mogoous K 10Ka3aTeabCTBY
TEOpeM U peleHHo 3a1a4. CHHyC, KOCUHYC U TAHI'€HC OCTPOTO YyIJIa MPsIMOYTOJIbHOI'O TPEYroJIbHUKA.

Okpy:KkHOCTH

B3anMHoe pacnonoxxenue npsiMol U OKpy>KHOCTH. KacarenbHasi K OKPYKHOCTH, €€ CBOWCTBA W MPHU3HAK.
[leHTpanbHbIi, BIUCAHHBIN YIJIbl; BEJIWYMHA BIIMCAHHOTO VIJA; JABYX OKPYXKHOCTEW; pPAaBEHCTBO
KacaTeJIbHBIX, MPOBEAEHHBIX U3 OJHOW TOYKH. METpUYECKHE COOTHOIIEHUS B OKPYKHOCTH: CBOWCTBA
CEeKYILUX, KacaTeJIbHbIX, XOpA. OKpYKHOCTb, BIMCAHHAs B TPEYTOJIbHUK, U OKPY’KHOCTb, OIIMCAHHAsI OKOJIO
TpeyroibHUKa. BrncanHble M OmnMcaHHBIE YETBIPEXYTOJIbBHUKU. BIMCaHHbIE W ONMUCAHHBIE OKPYXHOCTH
MPAaBUJILHOTO MHOTOYTOJIbHUKA.

IoBTOpEHUE.



TemaTuueckoe NIIAHUPOBAaHNE M0 TeOMEeTPHUH, 8 Ki1acc

Ne Ha3zBanmue pa3jesia, TeMbl YPOKa Koa-Bo
n/n 4acoB
IToBTOpEHHE Kypca reoMeTpuu 7 Kiacca 1
1 | HosTopenue. Pemenue 3anau. 1
I'naBa 5.YeTbIpéXyroJbHUKH 15
2-3 MHOroyronsHUKH. BEITTYKITBIE MHOTOYTOJIBHUK
4 [Tapamrenorpamm. CBOMCTBa MmapauieiorpaMmma 1
5 [TpuzHaku nmapanienorpamma 1
6 Pewenne 3anau no treme «llapannenorpamm» 1
7 Tpaneuus. 3agaun Ha MOCTPOCHUE 1
8 OceBas ¥ LIEHTpaJIbHAsi CAMMETPUS 1
9 BxoxHast KOHTpOJIBHAsI padoTa 1
10 3amayn Ha TOCTPOCHUE 1
11 ITpsiMOyrosIbHUK 1
12 Pom6. KBampar 1
13 Pemenne 3agau no reme «IIpsamoyronsnuk. Pom6. KBagpar» 1
14 OceBast U LIEHTpaIbHAsi CUMMETPUS 1
15 Pemenue 3anau 1
16 KonTpoabHas padora no reme «4eTbIpéxyroabHHUKN» 1
I'imaBa 6. ILnomans 14
17 [Inomaas MHOTOYTOJIbHUKA 1
18 [Tnomaap npsMOyrojbHIKA 1
19 [Tnomane napasmiensorpamMmma 1
20-21 | IInomane TpeyrojibHUKA
22 [Tnowmwanes Tpaneuuu 1
23-24 | Pemienue 3a1a4 Ha BbIYMCIICHHE TUIOMAAEH QUTYp
25 Teopema ITudaropa 1
26 Teopema, obpatHas Teopeme [Iudaropa 1
27 Pemenne 3amau mo teme « Teopema [Tudaropay 1
28-29 | Pemenue 3agau
30 KonTpoasnas padora no teme «Iliomaanby» 1
I'nasa 7. [lonoOHbIe TPEYTrOJbLHUKHI 20
31 Onpenenenne NoJ00HBIX TPEYTOILHUKOB 1
32 OTHo1eHue Iomaaen Nog00HBIX TPEYTOJIbHUKOB 1
33 [TepBbIii mpru3HaK NOJ00HS TPEYTOIHLHUKOB 1
34 Pemenue 3amau Ha prMEHEHHE TIEPBOTO MPU3HAKA MTO100Us TPEYTOIBHUKOB 1
35 Bropoii u TpeTHii npusHaku noJo0ust TpeyrojJbHUKOB 1
36-38 | Pemienue 3aa4 Ha MPUMEHEHHE TIPU3HAKOB MTOI00US TPEYTOJIbHUKOB 3
39-40 | Cpennsist muHus TpeyroiabHuKa. CBOMCTBO MEAMAaH TPEYTrOJIbHUKA 2
41-42 | TIponopuuoHansHbie 0Tpe3kH. [IPONoOpIHOHANEHBIE OTPE3KH B HPAMOYTOILHOM 2
TPEYroJbHHUKE
43 W3meputensHbie paboThl HA MECTHOCTH 1
44-45 | 3agauu HA TOCTPOCHUE METOIOM TOI00MS 2
46 CuHyc, KOCUHYC M TAHT€HC OCTPOT'O YIjla B MPSIMOYTOJIBHOM TPEYroJbHHUKE 1
47 3HavyeHue CUHYca, KOCUHYyCa U TaHT'eHca JUIst yriioB paBHbIX 30, 45 u 60 rpagycos 1
48-49 | CooTHomeHHE MeXTy CTOPOHAMH U YIJIAMH MPAMOYTOIBHOTO TPEYTOIbHUKA. 2
Pemienue 3amau.
50 KonTtposbsHas pa6ora no teme «Ilogo0HbIe TPeyroabHUKH» 1
I'maBa 8. OkpykHOCTH 16
51 B3anmHOe pacmonioskeHne IpsMoil 1 OKPYKHOCTH 1




KacarenpHas K OKpY>KHOCTH

KacarenpHas K OKpy>KHOCTH. Pemenne 3aad.

I'pagycHas Mepa Iy OKpPYKHOCTH

Teopema 0 BIHCAHHOM YIJI€

TeopeMa 00 0Tpe3Kax MEPECEKAIOIIMXCI XOP

Pemenne 3agau mo Teme"L{eHTpanbHEIC M BIIMCAHHBIC YIIbI'

CBOWCTBO OMCCEKTPHUCHI yIIa

CepeIMHHBIN TEPHEHIUKYIIP

Teopema 0 TOUKeE IIEpecedYeH s BEICOT TPEYTOJILHHUKA

BnucanHas oKpyKHOCTh

CBOICTBO ONMMCAHHOTO YETHIPEXYTOJLHUKA

OnucaHHas OKPYKHOCTh

CBOHCTBO BIIMCAHHOI'O YETHIPEXYTOIBLHUKA

Pemenne 3aga4 no teme "OKpyKHOCTE"

KouTpobHas padora mo teme "OKpykHOCTL
IloBTOpEHUE

IlosTopenue. YeTBIPEXYTOILHUKH

HToropasi KOHTPOJbLHAsI padoTa

IlosTOopenue. Ilnomamnu

1

IloBTOpCHME. HOI[O6HBI€ TPECYTrOJbHUKHN

9 kjaace

ILnannpyeMble pe3yJabTAThI 0CBOCHHS YYEOHOI'0 ITpPeIMeTa

1) JInuHoCTHBIE pe3yabTAThI 0CBOEHUS] IPOTPAMMBbI:
° HCIIOJIB30BaTh HpI/IO6p€TeHHBI€ 3HaHUA U YMCHUA B HpaKTHHCCKOﬁ ACATCIBbHOCTH U HOBCG}IHCBHOﬁ KHN3HU
Ul MOAENHMPOBAHUS NPAKTUUYECKUX CUTyallUd M HCCIEAOBaHUS IOCTPOEHHBIX MOJENEH € HMCHOJb30BAHUEM
arrapara reoMeTpHUH
*  (opMHpPOBAHUE OTBETCTBEHHOIO OTHOUIEHUS K YYEHMIO, TOTOBHOCTH M CIIOCOOHOCTH OOYydaromMXCs K
CaMOpa3BUTHIO U CaMOOOPA30BaHMIO Ha OCHOBE MOTHBAIMM K OOYYEHHIO U TMO3HAHMIO, BBIOOPY JMajbHEHUIIETO
oOpa3oBaHusi Ha 0a3e OPUEHTUPOBKU B Mupe npodeccuil U npoecCUOHANBHBIX NPEANOYTEHUH, OCO3HAHHOMY
MOCTPOCHUIO HWHAMBHUIYaJbHOM 00pa30BaTEeIbHOM TPAGKTOPHUM C YYETOM YCTOMUYMBBIX TMO3HABATEIbHBIX
UHTEPECOB
*  (opMHpOBaHUE LIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0O0IIeCTBEHHOM MPAKTUKU
*  (opMHpOBaHHE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOILICHHHM M COTPYJHHYECTBE CO CBEPCTHUKAMH,
CTapIIMMH U MIIQJIIIAMU B 00pa30BaTEIbHOM, OOMIECTBEHHO MOJIE3HON, YIeOHOMCCIIEIOBATEIHCKOM, TBOPIECKON
U IpyruX BUAax AESTEIbHOCTU
*  yYMEHHE SICHO, TOYHO, IPaMOTHO H3JaraTb CBOM MBICIM B YCTHOM M NUCBMEHHOHN peyYH, MOHUMATh CMBICI
MOCTaBJIEHHON 3a/1auy, BEICTPAUBATh apIyMEHTALUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPBI
*  KPUTUYHOCTHh MBIIIJIEHUS, YMEHUE paclo3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUA, OTINYATh
TUIOTE3Y OT akTa




*  KPEaTUBHOCTb MBIIUJICHUS, UHUIIMATUBY, HAXOJYUBOCTh, AKTUBHOCTh NPU PELICHUH F€OMETPUUYECKUX 3a/1a4
*  yYMEHHE KOHTPOJHPOBATH MPOIECC U pe3yIbTaT YIeOHON MaTeMaTUIeCKOM e TeTbHOCTH
*  CHOCOOHOCTH K SMOLIMOHAIBHOMY BOCHIPUSTHIO MaTEMaTHUECKUX 00BEKTOB, 3a/1a4, PEIICHUH, PacCy X IeHHUM

2) MeTanpeaMeTHble pe3yJbTAaThl 0OCBOCHHSI OCHOBHOM MPOrPaMMbl NIPeACTABJICHBI B
COOTBETCTBHH € MOATPYNIIAMH YHHBEPCAJIbHBIX Y4eOHbIX AeiCTBHII

Me:xknpeaMeTHbIe IOHATHS

B 9 kmacce Ha ypokax reomeTpud, Kak M Ha BCeX IMpeaMeTrax, OyJeT MpojaoibKkeHa paboTa o
Pa3BUTHIO OCHOB YHTATENbCKOM KommeTeHnuu. OOydaromiuecs OBJaICIOT YTEHHEM KaK CpeICTBOM
OCYIIECTBIICHUSI CBOUX JAIBbHEHIINX TUIAHOB: MPOJOIDKEHHS 00pa30BaHMsI U CaMOO0Pa30BaHMs, OCO3HAHHOTO
IUTAHUPOBAHUS CBOETO AKTYaJIbHOTO U IEPCIEKTUBHOTO KPyra YTE€HUS.

[Tpu m3yyeHun reomMerpun OOYyYarOLIUECsS YCOBEPLICHCTBYIOT IPUOOPETCHHbIE HABBIKH PaldoThI €
nHopManmeil u nonoaHAT ux. OHU CMOTYT paboTaTh ¢ TEKCTaMM, IPe0OPa30BbIBATh U MHTEPIIPETUPOBATD
COJIepKalIyIOCsl B HUX HH(POPMALIUIO, B TOM YHCIIE:

° CUCTEMATU3HUPOBATh, COIMMOCTABJIATL, AaHAJIM3UPOBATD, O606H.I3TB U UHTCPHIPCTUPOBATDH I/IHq)OpMaLII/IIO,
COACPIKALIYHOCA B I'OTOBBIX I/IH(i)OpMaHI/IOHHIJIX O6’B€KTaX;

. BBIICJIATh TJAaBHYI0 M H30BITOUYHYIO HWH(POPMALMIO, BBIIOJIHATH CMBICIIOBOE CBEpPTHIBAaHHE
BBIJICJICHHBIX (DAKTOB, MBICIICH; MPEICTaBIATh WHPOPMALIMIO B CXKATOM ClIOBecHOH (opMme (B BUAE IUIaHA WIIH
TE3UCOB) U B HAIITHO-CUMBOJINYECKOH (hopme (B Buae TabuuI, rpagMUecKUX CXeM M AUarpamm, KapT MOHATHH
— KOHIICTITYaJIbHBIX THAarpaMM, OMOPHBIX KOHCIIEKTOB);
. 3aIOJTHSTh U IOTIOJIHATH TAOJHIIBI, CXEMBI, IUATPAMMBI, TCKCTHI.
B xone u3ydeHus reoMeTpun 00ydaroluecs: yCOBEPIIEHCTBYOT ONBIT MPOEKTHOM J1esATeTbHOCTH
Kak ocoboit  ¢opMbl  y4eOHOW  pabOThl, CHOCOOCTBYIOIIEH  BOCIUTAHHIO  CAMOCTOSTEIHHOCTH,
WHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIIICHHIO MOTHBAIMU U 3()(EKTUBHOCTH YICOHOU JESTEIBHOCTH; B
XOJI€ peaH3alry UCXOJHOTO 3aMbICIIa Ha IPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHUEM BBIOUPATH a/IeKBATHBIE
CTOsIIIEH 3ajJa4ye CPeACTBA, NPUHHMATH PEHICHUS, B TOM YHCJIE M B CUTyalusX HeompeneneHHOCTH. OHH
MOJy4aT BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCTh K Pa3pabOTKE HECKOJIbKUX BAPHUAHTOB PEIICHHI, K MOUCKY
HECTAaHAAPTHBIX PEIICHUH, TOUCKY U OCYLIECTBICHUIO HAaH0OJIee MPUEMIIEMOTO PEIICHUSI.
PeryasTuBHbIe:
*  onpedensimb ENb NESITEIBHOCTU HAa YPOKE C TIOMOIIBIO YUUTEIS U CAMOCTOSITENILHO;
*  YYUTHCS COBMECTHO C yUUTENIEM OOHAPYKUBATh U QOPMYAUPOSAMb YUEOHYIO NPOOaEMY,
*  YUYHTHCS NIAHUPOSamb yIeOHYIO IESITETbHOCTD HA YPOKE;
*  8bICKA3bIGAMD CBOIO BEPCHUIO, MBITATHCS MpeyIaraTh crnocod e€ mpoBepKy (Ha OCHOBE MPOAYKTHBHBIX
3aJlaHni B yueOHUKe);
*  paoras o IpeUIOKEHHOMY TUIAHY, UCNOIb308amb HEOOXOAUMBIE cpelicTBa (YIeOHHK, KOMITBIOTED
UHCTPYMEHTHI);
*  ompedensimb YCICUIHOCTD BHIMIOJIHEHHUS CBOETO 3aJaHUs B TUAJIOTE C YUUTEIICM.
CpenctBoM (popMUpOBaHHS PErYNISTUBHBIX ACUCTBHUHA CITy)KaT TEXHOJOTHS MPOOJIEMHOro JAManora Ha Jrare
W3y4eHHsT HOBOTO MaTepualla M TEXHOJOTHs OLEHHBAHUS OO0pa30BATEIbHBIX JOCTHKEHUH (y4eOHBIX
YCTIEXOB).
Ho3naBaTenbHbIC:
*  OpPHCHTUPOBATHCS B CBOCH CHCTEME 3HAHWIA: NOHUMAMb, YTO HY)KHA JIOTIOJIHUTEIbHASE HHPOPMALIUS
(3HaHUA) TS pelIeHns y9eOHOH 3a/1a4u B OJIMH II1ar;
*  Oenamp NMPeIBAPUTEIBHBIN 0mMOOp NCTOYHUKOB HHPOPMAIIHH JUTS pPEIIeHHsT YIeOHOH 3a/1a4H;
*  10OBIBaTh HOBBIC 3HAHUS: HAX0OUmMb HEOOX0IMMYIO HH(OpMAIHIO, KaK B YIeOHUKE, TaK U B MPETI0KEHHBIX
YUHUTEJIEM CIIOBapsX, COPAaBOYHUKAX M HHTEPHET-PECypcax;
*  1oOBIBaTh HOBBIC 3HAHUS: U381eKamb WHHOPMAIIHUIO, IPEJACTABICHHYIO B Pa3HBIX GopMax (TEKCT, TabuIIa,
cXeMa, WILTIOCTpaIus 1 Jp.);
nepepadbaThIBaTh MOIYYCHHYIO HHPOPMALIHIO: Hab.1t00ams u
denamb CaMOCTOSTEIIbHBIE 66160061, CpeliCTBOM (POPMHUPOBAHUS MO3HABATEIBHBIX TEHCTBUN CITYKHUT
y4eOHBII MaTepral U 3aJaHusl y4ieOHHKa, 00SCIIeYHBAIOIIIE TIEPBYIO TMHUIO PA3BUTHUS - YMEHUE OOBSCHSITH



MHUD.
KoMmyHukaTuBHBIE:

*  JIOHOCHUTb CBOIO MO3UIIMIO A0 IPYTUX: 0POpMIAmb CBOIO MBICIIb B YCTHOHM U TMCbMEHHOM peun (Ha ypoBHE

NPEeIOKEHHS WM HEOOJIBILIOTO TEKCTA);

*  CIyWaTh U IOHUMATh peyb Opyeux,

*  BBIPA3UTEIBHO YUMamy U nepeckazvléams TeKCT;

*  gcmynams B Oecelly Ha ypOKE U B KU3HH;

*  COBMECTHO 00208apusamucsi O NpaBUiIax OOLICHUS U IOBEJCHUS B ILIKOJIE U CIEJ0BATh UM;

*  YUYUTHCH GbINOIHAMb PA3TUUHBIE POJIH B rpyIIe (Juaepa, UCIIOTHUTENS, KPUTHUKA).
CpenctBoM (GOpMHUpPOBaHHS KOMMYHHKATHUBHBIX JEHCTBUHM CIyXaT TEXHOJOTHsS MPOOJIEMHOTO uanora
(moOyxmamuil 1 MOABOASIIMN TUAOT), TEXHOJIOTUSI MPOJIYKTUBHOTO YTEHHSI W OpTraHu3alus paldoThl B
MaJIbIX TPYyTIax.

3) IIpenMeTHbIE pe3yabTAaThI 0CBOEHUS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl

Buinycknuk nayuyumea (0714 ucnoib306aHusA 6 NOBCEOHEEHOU HCUZHU U 0Decneyenus
603MOMCHOCHIU YCREWIHO20 RPOOOINHCEHUS 00PA30BAHUA HA DA3060M YPOGHE)
I" eomeTpuueckue purypsl

*  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUAMH I'€OMETPUICCKUX (UTYD;

*  U3BJEKaTh HHPOPMALUIO O TEOMETPUIECKUX (PUTYypax, IPECTAaBICHHYIO Ha YepTeXax B IBHOM BUJIE;

° IMPUMCHATDH UL PCIICHUA 3a1a4 I'COMCTPHUICCKUC (I)aKTLI, CCJIM YCJIOBUA UX ITPUMCHCHUS 3aJaHbI B SIBHOU
dopme;

° peuIaTh 3a1a41 Ha HAXOXKACHUC T'COMCTPUICCKUX BEJINYHH 110 06pa3uaM WJIA aJITOpUTMaM.

B noBceqHeBHOIM :KU3HU U TIPU U3yYEHHUH JPYTHX NPeIMETOB:

® HCITIOJIB30BaTh CBOMCTBA reOMETPHUYCCKHUX q)Hpr JJId PpEHICHU TUIIOBBIX 3a/ia4, BOSHUKAOIINX B CUTyallUAX
HOBCCIIHCBHOﬁ JKU3HU, 3a/1a4 NPAKTUICCKOTO COACPIKAHUA.
I/I3Mepemm MU BBIYUCJICHUSA

*  BpINONHATH U3MEPEHUE JUIUH, PACCTOSIHUI, BEJIMYMH YTJIOB, C TOMOILbIO HTHCTPYMEHTOB AJI1 U3MEPEHUM
JUTUH U YTJIOB;

*  MIpPUMEHATH POPMYIIBI IEPUMETPA, TUIOMIATU U 00beMa, IO MTOBEPXHOCTH OTAEITBHBIX
MHOT'OIPaHHUKOB MPU BBIYUCIICHUSIX, KOT/Ia BCE JIaHHbIE UMEIOTCS B YCIIOBHH;

*  mpumeHsTh Teopemy [Tudaropa, 6a30Bble TPUTOHOMETPUUYECKHUE COOTHOILICHHUS JIJISl BRIYUCIICHUS JUTHH,
pacCTOSIHUH, TIOMIAIe B MPOCTEHIINX CITydasix.

B noBcerHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX MPeIMeTOB:

*  BBIYMCIATH PACCTOSIHUSA HA MECTHOCTH B CTAaHAAPTHBIX CUTYaLUAX, IO B IPOCTEHIINX CIyYasX,
NPUMEHATH (POPMYJIBI B MPOCTEHIIMX CUTYAIUSIX B IOBCETHEBHOM HKU3HU.
I'eomeTpnueckne npeodpasoBanus

*  Crpouts purypy, CHMMETPUIHYIO JAHHOH (PUType OTHOCUTEIHHO OCH U TOUYKH.
B nmoBcenHeBHOM KU3HM M IPH U3yYECHUH APYTHUX NPEIMETOB:

*  pacrno3HaBaTh JABMKEHHE OOBEKTOB B OKPYXKAIOIIEM MUPE;
*  pacrno3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYKAIOLIEM MHPE.
BexkTopbl M KOOPAMHATHI HA IJIOCKOCTH

*  OmnepupoBath Ha 6a30BOM YpOBHE HOHATHSIMH BEKTOP, CyMMa BEKTOPOB, POM3BEICHNE BEKTOPA HA YHCIIO,
KOOPJMHATHI HA IUIOCKOCTH;

s OmpeneNiaTh NPUOIIKEHHO KOOPIMHATH TOUKH I10 €€ M300paKeHUI0 Ha KOOPIUHATHON TNTIOCKOCTH.

B noBcenHeBHOM KU3HU U IIPU U3YyYEHUH APYTHX NPEIMETOB:

*  HCIOJIB30BATh BEKTOPHI JIS PELICHH TPOCTEHIINX 3a/1a4 HA ONPEEIIEHUE CKOPOCTU OTHOCUTEIBHOIO
JIBUKECHMSL.
HcTropuss MaTeMaTHKHU

° OnuceBaTh OTACJIbHBIC BhIAAOIHNECA PE3YJIbTAThI, IIOJTYUCHHBIC B XOA€ PA3BUTUA MATCMATHUKH KaK HAYKH,



. 3HATh MPUMEPHI MATEMATUIECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U BCEMUPHOMN
HCTOpUEN;

. MIOHUMATh POJIb MATEMATHKH B pa3BUTUU Poccum.

MeToabl MATEMATUKH

*  BriOGupaTh moaxoasmuii U3y4eHHbIH METO ISl pEIICHUS] U3yUYEeHHBIX THUIIOB MAaTeMAaTUYECKUX 33/1aY;
*  IlpuBoauTh NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPY’KAIOILIEH NEHCTBUTEIBHOCTH U
MIPOU3BEJEHUAX UCKYCCTBA.

Bbmycmmx noayuum __603MOHCHOCMb _HAYHUUMbCA (o./'l}l obecneueHus 603MONCHOCHMIU ycneutnozo

npoooICEHUA 00PA306AHUA HA DA3060M U Y2TIYOIIEHHOM YPOBHSAX)
I'eomerpuueckue Gpurypnl

*  OnepupoBaTb NOHATHIMU T'€OMETPHUYECKHUX QUTYD;
*  U3BJEKaTb, HHTEPIIPETUPOBATh U MPe0OPa30BbIBATh HHPOPMALIUIO O TEOMETPUIECKUX (PUTYpax,
IIPEJICTABJIICHHYIO HA YepTexkaxX;

. IPUMEHSTh TeoMeTprUYecKre (DaKThl JJIs pelIeHus 3a/1a4, B TOM YHCIIe, IIPEIOJIArAFOIIUX
HECKOJIBKO I11aroB peIIeHus;

. (GbopMyHpOBaTh B MPOCTEUIINX CIy4asx CBOMCTBA M MPU3HAKH QUTYD;

. JIOKa3bIBaTh FEOMETPUUYECKUE YTBEPKICHMS;

*  BJAJETh CTAHAAPTHOH KiIacCH(UKanUel MI0CKUX QUTyp (TPEyroJbHUKOB U YETHIPEXYTOJIbHUKOB).
B noBcerHeBHOM KU3HU U NIPU U3YyYEeHUH APYTUX NPeIMeTOB:

° HCIIOJIb30BaTh CBOMCTBA IrCOMETPUICCKHUX (bnryp AJI pCIICHUS 3a4a4 IMTPAaKTUYCCKOI'0 XapakKTepa U 3a/1a4 U3
CMCKHBIX JUCLHMIIIIMH.
I/I3Mepe1{ml M BBIYUCJICHHUSA

*  OmnepupoBath NpeACTABICHUSIMH O JUIMHE, IUIOINAAN, 00beMe KaK BelTuunHaMu. [IpumMensaTs Teopemy

[Tudaropa, hopmysnsl miomna M, 00bemMa Ipy pelIeHN MHOTOIIArOBbIX 33/1a4, B KOTOPBIX HE BCE
JIaHHBIE MTPEJCTABIICHBI SIBHO, a TPEOYIOT BBIUMCIICHHI, OTIEPUPOBAThH O0JIee IMUPOKUM KOJIUYECTBOM (HOpMyIIT
JUIMHBI, TUIOLIa[M, OOBeMa, BBIUYMCIATh XapaKTePUCTUKH KoMOuHauuii ¢uryp (OKpyXHOCTEH U
MHOT'OYTOJIbHUKOB) BBIUMCIIATh PACCTOSIHUSA MEXAY (UrypaMu, NPUMEHSATh TPUTOHOMETpUYECKHEe (GOPMYJIBI
JUIL BBIYUCIICHHH B OOJjie€ CIIOKHBIX CIy4asx, IPOBOAWUTH BBIYMCICHHS HAa OCHOBE PABHOBEIMKOCTH H
PaBHOCOCTAaBICHHOCTH;

*  TPOBOJUTH MPOCTHIE BBIYMCIECHHUS HA OOBbEMHBIX TeNax;

*  ¢opMynaHpoBaTh 33241 Ha BBIYMCIICHHUE JUINH, IJIOIAel 1 00bEMOB U PEeIIaTh UX.

B noBceHeBHOI KU3HU U NPH U3YYEeHUH APYTUX NMPeIMeTOB:

*  IIPOBOJUTH BHIYKCIICHHS HA MECTHOCTH;
*  npuMeHATh (GOPMYNIbI TpPU  BBIYMCICHUSX B CMEXKHBIX y4eOHBIX MpPEIMETax, B  OKpYy)Karolleu
JEHCTBUTEIBLHOCTH.

FeOMeTpnquKne MOCTPOCHUSA

*  H3o0paxaTh TeoMeTpuieCKre (PUTYPHI IO TEKCTOBOMY W CUMBOJILHOMY OIMUCAHUIO;

*  CBOOOJIHO ONIEPUPOBATH YEPTEKHBIMA HHCTPYMEHTAMH B HECIIOKHBIX CITydasiX,

*  BBINOJHATH TOCTPOCHUS TPEYTrOJHHUKOB, MNPUMEHATH OTJEIbHBIE METOJbl IOCTPOCHUH IUPKYIEM U
JIMHEWKON U TPOBOAUTH MPOCTEUIIINE UCCIECIOBAHUS YHCIIA PEIICHUI;

*  u300paxkaTh THUIIOBBIC IJIOCKKWE (GUTYPhl WU OOBEMHBIE Tellda C TMOMOIIBI0 MPOCTEHITNX KOMITBIOTEPHBIX
WHCTPYMEHTOB.

B noBceqHeBHOI JKU3HM U TP U3YYEHUH JPYIrUX MpPeIMeTOB:

® BBITIOJIHATDH HpOCTGﬁH.IPIC NOCTPOCHUA HAa MECTHOCTH, H606XOI[I/IMBIC B peanLHoﬁ KH3HH,
® OLCHUBATH pasMEPhI PCaJIbHbIX 00BEKTOB OKpY2Karouero Mmupa.

IIpeoOpa3zoBanns

® OHepI/IpOBaTL IIOHATHUEM JABUXKCHUA U HpeO6p8.30BaHI/I${ HOI[O6I/ISI, BJIAJACTh IIpUEMaMU IMOCTPOCHUA (I)I/Iryp C



UCIIOJIb30BaHUEM JIBIDKCHUN U TPpeoOpa3oBaHuil mo1o0usi, MPUMEHSTh MMOJyYSHHbBIC 3HAHUS U OIBIT TIOCTPOCHUH B
CMEXHBIX ITPEIMETaX U B PEAIbHBIX CUTYAIMAX OKPY)KAIOLIETO MUPA;

*  cTpouth QUTYPY, MOAOOHYIO JTaHHOH, ITOJTH30BATHCSI CBOMCTBAMH OO0 [IJIsl 0OOCHOBAHHS CBOMCTB (UTYp;
*  NPUMEHATH CBOWCTBA JABWKEHUI ISl POBEICHUS IPOCTEHITNX 0OOCHOBAHUI CBOMCTB (DUTYD.

B noBceiHeBHOI KU3HU U MPU U3YYEHHH APYTHX MPeIMeETOB:

*  MPUMEHSTH CBOWCTBA JBWKEHUIN U IPUMEHSATH TI0100We /ISt IOCTPOSHUI W BEIYMCIICHHN.

BeKTOpBI H KOOPAHHATHI HA MJIOCKOCTH

*  OnepupoBaTh MHOHATUSAMHU BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, MPOM3BEACHHE BEKTOpPAa Ha YUCIO, Yroj
MEXKIy BEKTOPAaMH, CKAIIPHOE NPOU3BEICHUE BEKTOPOB, KOOPAMUHATHI HA INIOCKOCTH, KOOPINHATHI BEKTOPA;

*  BBINOJHATH JCUCTBHS HAJ BEKTOpaMH (CIIOKEHHE, BBIUUTAHHE, YMHOXXEHHE HAa WYHCIO), BBIUYUCIATH
CKaJISIPHOE IIPOU3BEICHUE, ONPEACIIATD B IPOCTEHINX CIIydasiX Yrol MEKIy BEKTOPaMH, BBIIIOJIHATh Pa3I0KEHUE
BEKTOpa Ha COCTaBJISIOLINE, IPUMEHATh MOJIydYeHHbIE 3HaHUS B (pU3MKe, MOJIb30BATHCSA (OPMYNOH BBIYMCICHUS
PACCTOSHUS MEX/1y TOUYKAaMH 110 U3BECTHBIM KOOPJMHATAM, UCIIOJIb30BaTh YpaBHEHUS QUTYp JUIsS PELICHUs 3aa4;
*  NPUMEHATH BEKTOPBI U KOOPAMHATHI [UI PELIEHUS T€OMETPUUECKUX 3aa4 Ha BBIYUCICHUE JUIMH, YIJIOB.

B noBcenqHeBHOM KNU3HU M NIPU U3y4YeHHUH APYTHUX NPeIMETOB:

*  HUCHOJb30BaTh IMOHATUS BEKTOPOB M KOOPJIMHAT sl pelleHHs 3ahad 1o (usuke, reorpaduu U Ipyrum
Y4eOHBIM IIpeMETaM.

Hcropust MaTeMaTHKH
*  XapakTepu3oBaTh BKJIa] BBIIAIONINXCS MATEMATUKOB B Pa3BUTHE MaTEMaTHKH U MHBIX HayYHBIX 001acTeif;
® IOHUMATh POJIb MATEMATHUKHU B PA3BUTUA Poccumn.

MeTOIlbI MaTEMAaTHUKH

° HCHOJ’IBSYH HN3YYCHHBIC MCTOAbI, IPOBOAUTHL JOKA3ATCIbCTBO, BBIIIOJHATDL OIIPOBCPIKCHUC,

° BLI6I/IpaTB HU3YUCHHBIC MCTOAbI U UX KOM6I/IH3.LII/II/I AJId pCHICHUS MAaTCMAaTUYCCKHUX 3a/1aY,

° HCIIOJIB30BATh MATCMATUYCCKHNEC 3HAHUA OJI OITMCAHUA SB_KOHOMepHOCTeﬁ B Oprn(anmeﬁ
HeﬁCTBHTCHBHOCTH 1 IPpOU3BCACHUAX UCKYCCTBA,

° MPUMCHATDH HpOCTCﬁLHHG nporpaMMHbIC CPEACTBA U JICKTPOHHO-KOMMYHHKAITUOHHBIC CUCTEMBI IIPpU

pEIIeHNN MaTeMaTHIECKHX 3a7ad.
Coaep:kaHus Y4e0HOI 0 peamMera

1. BekTopsl. MeTOa KOOpAUHAT

[Tonsitue BexTopa. AOCONIIOTHAS BETMYMHA U HallpaBlieHUe BeKTopa. PaBeHcTBO BEeKTOpOB. CrloXKeHHEe
Y BbIUUTAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha uncio. KonnmHeapHble BEKTOPBI.
Pasnoxenune BekTopa mo KoopAuHAaTHBIM BekTopam. Koopaunatel Bektopa. Ilpocteifmime 3amaun B
KOOpJMHATax. Y paBHEHUE OKPYKHOCTH U MPSIMOM.

2. CooTHOmIeHUS] MeXKAy CTOPOHAMH M YrjaMH TpeyrojibHuka. CxaasipHoe mnpou3BeaeHHE
BEKTOPOB

CuHyc, KOCMHYC M TaHI€HC yria. TeopeMbl CHHYCOB M KOCHHYCOB. PelieHue TpeyrosbHHUKOB.
CooTHoOIIEHUST MEXIY CTOPOHAMHU M yIJIAMM TpeyrosbHHKa. CKaJlsIpHOE NPOU3BEIECHHE BEKTOPOB M €ro

IMPUMEHCHUE B TCOMETPHUUICCKUX 3a/jadax.

3. JJIMHA OKPYKHOCTH U IUIOMIAJAb KPyra

[IpaBmiibHBIE MHOTOYroJbHUKHA. OKpPYKHOCTH: ONMHMCAHHAS OKOJIO NMPABUIBHOIO MHOTOYTOJIBHHKA W
BIMcaHHas B Hero. [locTpoeHne npaBUiIbHBIX MHOTOYIOJIBHUKOB. /JIMHA OKPY>KHOCTH U IUIOIIA/b KpyTa.

4. JIBu:xeHue

Otobpaxkenne miockoctn Ha cebs. Ilomstre nBmxeHus. OceBas M IEHTpaldbHAas CHMMETpUS.



[TapamnensHbIi IepeHOC ¥ MOBOPOT. HaokeHus u JABUKEHUSI.
5. HauajibHbIe CBeleHHs U3 CTepPeoMeTPUH
6. IloBTOpPEHME

Pemenue INIAHUMETPUYUCCKUX 3aday.



TemaTnueckoe MIaHMPOBAHUE IO TeOMETPHUH, 9 Kitace

No Tema K-Bo

naparpada 4acos
IToBTOpenne kypca 8 knacca 3
I'nasa IX. BekTopsl 8
1 [TonsiTue BekTOpa 2
2 CroxeHue U BBIYMTaHUE BEKTOPOB 3
3 YMHOKeHue BeKTopa Ha 4ucio. [IpuMeHeHre BEeKTOPOB B peIIEHUH 3a/1au. 3
I'maBa X. MeToa koopauHar 10
1 Koopaunats! BekTopa 2
2 IIpocreimue 3ana4n B KOOpAUHATAX 2
3 VYpaBHEHHE OKPYKHOCTH U IIPSIMOM 3
Pewenue 3ama4 2
Konmponvnas paboma Ne 1 1
I'maBa X1. CooTHOIIEHHS MKy CTOPOHAMH U YIJIaMHU 11

TpeyrojbHukKa. CkajsipHOe NPOU3BeieHNe BEKTOPOB

1 CuHyc, KOCUHYC U TaHT'€HC yIia 3
2 CoOTHOIIEHHUS MEXly CTOPOHAMM U YTIIaMU TPEYroJIbHUKA 4
3 CkansipHO€ IPOU3BEICHIE BEKTOPOB 2
Pemenue 3ama4 1
Koumponvnas paboma Ne 2 1
I'maBa X11. /IinHa OKPYKHOCTH H IIOIIAAbL KPyra 12
1 IIpaBuiIbHBIE MHOTOYTOJIBHUKU 4
2 JUInHa OKpPYKHOCTH U IUIOINAAb Kpyra 4
Pemenue 3anau 3
Koumponvnasa paboma Ne 3 1
Inapa XIII. JIBu:xkenust 8
1 ITousitTne nBMOXEHUS 3
2 [TapannensHbIi TEPEHOC U TTOBOPOT 3
Pemenue 3amaq 1
Koumponvnas paboma Ne 4 1
I'naBa X1Y .HauyajbHble CBeleHHS U3 CTepeOMeTPUH 8
1 MHororpaHHuKH 4
2 Tena 1 NOBEPXHOCTH BpallCHUs 4
00 akcnomax NJIAHUMETPHUHU 2
HUTorosoe moBTopenue 6
IToBTOpenue. Pemenue 3agau 5
Hmoeosas xkonmponvuas paboma 1
UTOro 68
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