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IInanupyemble pe3yabTaThl H3YYeHHUs Y4eOHOI0 peaMeTa

N3yueHne MmaTeMaTHKH B OCHOBHOM LIIKOJIE Ja€T BO3MOXHOCTb 00yUarOIUMCs JOCTUYb CIIEAYIOIIUX
pe3yJIbTaTOB Pa3BUTUSL:

B HanpaBJ/ieHMH JTUNYHOCTHOIO Pa3BUTHS:

* YMEHHE SICHO, TOYHO, I'PaMOTHO M3JIaraTh CBOM MBICIM B YCTHOW M NHUCBMEHHOH (hopme, MOHUMAThH
CMBICJI IOCTaBJICHHOM 3a/1a4M, BEICTPAUBATh apryMEHTALMIO, IPUBOIUTH IPUMEPHI M KOHTPIPUMEDHI;

* KPUTHUYHOCTH MBIIIJIEHHSI, YMEHHS PAcO3HABATH JOTMYECKH HEKOPPEKTHBIE BBICKA3bIBaHUS, OTIMYATh
THTIOTE3Y OT (aKTa;

* IPEACTaBICHUE O MaTeMaTH4YeCKOll Hayke Kak cdepe denoBeYecKOW NeATeNbHOCTH, 00 JTamax ee
Pa3BUTHSA, O €€ 3HAYMMOCTH JUIsSl pa3BUTHUS LIUBWIN3ALNY;

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

* YMEeHHE KOHTPOJIMPOBATH MPOLIECC U PE3YJIbTAT yUeOHOM MaTeMaTHUECKON AEATEIbHOCTH;

* CIIOCOOHOCTh K SMOLMOHAJIBHOMY BOCHPUATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad, peLIeHuil,
paccyxJIeHuH.

B MeTanpeaAMeTHOM HANPaBJICHUH:

* YMEHHE BUJETh MaTEMAaTHUECKYIO 3a/1a4y B KOHTEKCTE IMPOOIEMHON CUTyalluu B APYTUX AUCLUILINHAX,
B OKPY’KaOILEH )KU3HH;

* yMEHHE HaXOIUThb B PA3IUYHBIX HCTOYHHUKAX HWHPOPMALUIO, HEOOXOAUMYIO ISl PpEIICHHS
MaTeMaTHYECKUX MPOOJIeM, U MPEACTABIATH €€ B MOHATHOW (OopMe; MPUHUMATH PELICHUE B yCIOBUSIX
HETIOJTHOW ¥ W30BITOYHOW, TOYHON M BEPOSTHOCTHOW MH(OPMAITHH;

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

* YMEHHE BBIJBUTaTh TMIIOTE3bl IPHU pEIIeHUH Y4YeOHBIX 3a7ad M IMOHMMAaTh HEOOXOAUMOCTh HX
HPOBEPKH;

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

* IOHUMAHUE CYIIHOCTH QJITOPUTMHUYECKUX NPEANUCAaHMH M yMEHHE JEHCTBOBAaTh B COOTBETCTBHU C
HPEJIOKEHHBIM aJITOPUTMOM;

* YMEHHE CaMOCTOSITENIbHO CTaBHUTh IIE€JIH, BBIOMPATh W CO37aBaTh AITOPUTMBI ISl PEIICHUS y4eOHBIX
MaTeMaTHYECKUX Mpo0ieM;

* YMEHHME IUIAHUPOBATh U OCYIIECTBIATH JEATEIbHOCTh, HANpPABICHHYI0 Ha pelIeHue 3ajad
UCCIIEI0BATENbCKOIO XapakTepa;

* IIEpBOHAYAIbHBIC NPEACTaBICHUS 00 HIEAX U O METOJaX MAaTEMATUKH KAK 00 YHMBEPCAJIBHOM SI3bIKE
HAyKU M TEXHUKH, O CPEJICTBE MOJEIUPOBAHUS IBJICHUI U IIPOLIECCOB.

B npeaMeTHOM HanpaBJIeHUH:

Yuyenuk Hayuutcs B 8 Kiacce

I' eomeTpnyeckue purypsl

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

. M3BJIEKaTh HHPOPMALIMIO O TEOMETPUUYECKHUX (PUTypax, MPEJCTABICHHYIO Ha YePTEeXax B
SIBHOM BUJIC;

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

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

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

BO3HUKAIOIINX B CUTYaIMsIX MOBCETHEBHOM XHM3HU, 33/1a4 MPAKTUIESCKOTO COJICPIKAHMS.
OTHomIEeHus
*  OmnepupoBath Ha 6a30BOM YPOBHE TOHITHAMU: PABEHCTBO (PUTYP, paBHbIE (DUTYPHI, PABEHCTBO
TPEYTONIBHUKOB, TapaJIEIbHOCTh MPSAMBIX, MEPHEHANKYIIPHOCTh NPSIMBIX, YIJIBI MEXAY MPSIMBIMHU,



NEPIEeHIUKYJIISP, HAKIIOHHAS, TPOSKIIUS.
B noBceiHeBHOM KU3HM M NIPU U3YyYEeHHHU APYTUX NPeIMETOB:

*  HCIOJIH30BaTh OTHOIIEHUS JJIS PEIICHUS MPOCTEHIITNX 3a/1a4, BO3HUKAIOIINX B PEaTbHOU
YKU3HH.

HN3mepeHust 1 BbIYUCIEHUSA

*  BbImonHATh U3MEpPEHUE JUIHH, PACCTOSHUN, BEIMYUH YIJIOB, C MMOMOINBI0 WHCTPYMEHTOB ISt
W3MEPEHH IJTMH U YTJIOB;

*  [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
BBIUMCIICHUS JJIMH, PACCTOSHUM, TUIOMIAIeH B IPOCTEUIINX CITydasix.

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 M (UTYpHl B NPOCTPAHCTBE OT PYKH M C HOMOIIBIO
WHCTPYMEHTOB.

B noBcenHeBHOM KU3HU U NIPU U3YyYeHUH APYTUX MPeIMETOB:

*  BBINOJIHATH TPOCTCHUIINE IMOCTPOCHHUS HAa MECTHOCTH, HEOOXOJHWMBIC B PEATbHOW >KH3HH.
I'eomeTprueckue npeodpazoBanusi

*  Crpouth Gurypy, CHMMETPUYHYIO JTaHHOH (UTYPE OTHOCUTEIHLHO OCH M TOUKH.

B noBce1HeBHOI KU3HM U TIPH U3YyYE€HUH JPYTUX NPeIMETOB:

*  pacmo3HaBaTh JBMKCHHE OOBEKTOB B OKPYKAIOIIEM MHPE;

*  pacrmo3HaBaTh CHMMETPHYHBIC (PUTYPHI B OKPYKAIOIIEM MUpE.
HcTtopuss MaTeMaTHKH

*  OnuceiBaTh OT/IETBHBIC BHIJIAIOIMINAECS PE3YIbTAThI, IOJYYCHHBIE B X0JI¢ PA3BUTHSI MAaTEMaTUKH
KaK HayKW;

* 3HaTh MPUMEPHl MAaTEMATHUYECKUX OTKPBITHH M WX aBTOPOB, B CBSI3M C OTEUECTBCHHOW U
BCEMHUPHON UCTOPHUEH;

*  [OHUMAaTh POJIb MATEMATHKH B pa3BUTHUU Poccum.

MeTtoabl MaTeMATHKHU

*  BpiOupath NoaxoAsmuii N3y9eHHBIM METO JAJIsl PEIICHUSI U3YYCHHBIX TUIIOB MAaTEMaTHYECKUX
3azady;

*  IIpuBoauTh npUMEpHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B OKPYIKAOLIEN AEHCTBUTEIBHOCTH
Y TIPOM3BEICHUSIX UCKYCCTBA.

Yuenuk nonyuum eozmosrrcnocms nayuumucsa 6 8 knacce
TI'eomempuueckue ¢uzypot

*  (C80600HO onepupogame 2eoMemMpUUeCKUMU NOHAMUAMU NPU peuleHuU 3a0ay U npogedeHul
MAMeMAMuUYecKux paccylcoerul;

*  CaMOCMOAMENbHO DOPMYIUPOSAMb ONpedeNieHUs 2eoMempuieckux @ueyp, 6vlogueamy
2UNnome3vl 0 HOBbIX CEOUCMEAX U NPUSHAKAX 2e0MempudecKux ueyp u 000CHO8bI8AMb UU ONPOBEP2ams
ux, 06006wWamv UIU KOHKPEMU3UpPO8ams pe3yibmamsl Ha HOBble KAACCbl uayp, NPO8OOUMb 8 HeCI0HCHbIX
CAyuasx Kuaccugurayuio ueyp no pasiuiHbiM 0CHOBAHUIM,

*  uccne008amsb yYepmedicu, GKIUAS KOMOUHAYUU @ueyp, uzeieKamv, UHMepnpemuposams u
npeoopazoevieams UHGopMayuro, NPeoCmagieHHyI0 Had YePmetcax;

*  pewiams 3a0ayu 2eOMempuiecko20 COOepHCanUsl, 8 MOM HUCLe 8 CUMYAYUSX, KO20d aieopumm
peutenus He cledyem s8HO U3 YCA08US, BbINOJHAMb HeoOX00uMble O/ peuleHus 3a0aiu OONOIHUMeNbHble

NOCMPOeHUsl, UCCIEe008AMb B03MONCHOCHb NPUMEHEHUS meopem U hOPMYIL Ol peuleHust 3a0ay,
*  gopmynuposams u 00KA3bI8AMb 2€0MEMPUYECKUE YMBEPHCOCHUS.
B noeceoneenoit ycusnu u npu uzyuenuu opy2ux npeomemaos:

*  COCmasnAmb ¢ UCHONb308AHUEM CBOUCME 2eOMEMPUUEeCKUX Guayp mamemamuiecKue Mooeau
01 peuleHuss 3a0a4 NPaKmuiecko2o Xxapakmepa U 3a0ad U3 CMENHCHbIX OUCYUNIUH, UCCIe008amb
nOIyYeHHble MOOeNU U UHMEPNPEemuUpo8ams pe3yibman.



Ommnuowenusn

*  Brnademw nousimuem omHOuIeHUs: KAK MemanpeomMemHoiM,

*  c60000HO Onepuposamv NOHAMUIMU: PABEHCMBO (hueyp, pasHvie @ueypel, pPABEHCMBEO
Mpey2oNbHUKO8, NAPATIEIbHOCHb  NPAMbLX, NEePREeHOUKVIAPHOCHb NPIAMBIX, Veabl MelcO0y NpPIMbIMU,
NepneHOUKYIap, HAKIOHHASL, NPoeKyus, nodobue pueyp, nodobHvie huzypvl, NOO0OHbIE MPEY2OTbHUKU,

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

B noeceonesnoit scusnu u npu uzyueHuu Opy2ux npeomemos:

*  UCNOTL306aMb OMHOWIEHUsS. OJsi NOCMPOEHUSl U UCCIe008aHUS MAMEeMAmuieckux mooenel
06beKmMO8 peanbHO HCUZHU.
H3mepenus u evtuucnenus

*  (C80000HO oOnepuposamv NOHAMUAMU ONUHA, NIOWAOL, 00beM, BeIUYUHA Yead KAk
BEUNUHAMY, UCNOIb308AMb  PABHOBEIUKOCMb U  PAGHOCOCMAGIEHHOCMb NpU  peuleHuu 3a0ad Ha
8bIULUCICHUE, CAMOCMOSMENbHO ROIYYAMb U UCHOAb308AMb HOpMYIbl 05l 6bIYUCIEHUl niowaoel u
00veMo8 ueyp, c800O00HO oOnepuposamv UWUPOKUM HAOOPOM (HOPMYN HA GbIUUCTIEHUe NPU peuleHUU
CJLOJICHBIX 3A0ay, 8 MOM YUCTEe U 3a0ay HA BbIYUCTEHUE 8 KOMOUHAYUAX OKPYICHOCMU U MPeyeOoibHUKA,

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

*  80000HO Onepuposams opmynamu npu peuwleHul 3a0ay 8 Opy2ux yueoHvlx npeomemax u npu
nposedenul HeoOX0OUMbIX GbIYUCTIEHUIL 8 PealbHOU HCUSHIL.

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

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

*  BbINOIHAMbL NOCMPOEHUS HA MECHHOCU,

*  OYeHUBamMb pazmepuvl PEaibHbIX 00bEKNMO8 OKPYHCAIOUe20 MUpd.
Ilpeoobpazosanus

*  Onepuposambs 08UMCEHUAMU U NPEOOPAZOBAHUAMU KAK MEMAanpeOMemHblMu NOHAMUIMU,

*  onepuposamv NOHAMUEM OBUICEHUS U NPeodPaA308aHus NOO0OUsL sl 000CHOBAHUI, C80O0OHO
enadems npuemMamu nOCMpoeHust hueyp ¢ NOMOuwbIo OBUNCEHUL U NPeodpa308anus nodobus, a makaice
KOMOUHAYUAMU OBUNCEHUL, OBUNCEHUL U NPeoOPA308AHUIL;

*  UCNONBL306AMb CEOUCMBA OBUICEHUN U Npeobpazoeanull Oiisi Nposedexus 000CHOBAHUSA U
00KaA3amenbCmea YmeepirHcOeHull 8 2eoMempulL U Opy2ux y4eOHbuIX npeomemax,

B noeceonesnoii ycusznu u npu uzyuenuu opy2ux npeomemos:

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

*  [lonumams mamemamuxy KAk cCmpoco Op2AHU3Z0BAHHYIO CUCMEMY HAYUYHbIX 3HAHULL, 6
yacmHocmu 61a0emsv npeocmasieHusMuU 00 aKCUOMAmuyecKkom NnOCMpPOEHUU 2e0Mempuu U nepeutHbIMU
npeocmasieHusMuy 0 HeeGKAUOOBbIX 2eOMEMPUSIX,

*  paccmampueams Mamemamuxy 6 KOHmeKcme UCMOPUU pa3eumus YUSUIU3AYUU U UCMOPUU
pazeumusi HayKu, NOHUMAms poJib Mmamemamuxu 6 pazeumuu Poccuu.

Memoovt mamemamuxu

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

*  grIa0emb HABLIKAMU AHANUZA YCA08US 3A0a4u U onpedesienuuss NOOX0OAWUX Ol peueHus 3a0ay
U3YUEHHBIX MEeMOO08 UNU UX KOMOUHAYULL

Conep:xkanue yueOHOro npeamera

IHoBTOpEHue
YeTbIpEXYTroJbHUKH

MHOroyroibHUK,  BBIIYKJIBI ~ MHOTOYTOJIBHUK, 4eThIPEXYrodpHUK. CymMma  YIVIOB  BBIIIYKJIOTO
YEeTBIPEXYTOJbHUKA. BIUCaHHbIE M ONMCAHHBIE MHOTOYTOJIBHMKH. IIpaBHiIBHBIE MHOTOYTrOJIBHHKH.
[TapamienorpamMm, ero CBOMCTBa U NMpU3HAKU. [IpSMOYTroIbHUK, KBAJApPAT, pOMO, UX CBOWCTBA M MPHU3HAKH.
Tpaneuusi, cpeansist TUHUS Tpanelunu, paBHoOepeHHas Tpaneuus. OceBast U LEHTpajIbHasi CHMMETPHH.



Ilnomaans
[TonsTrie TwIONMIAAM MHOTOYrOJbHMKA. [lomaam MpsSIMOYToJIbHUKA, MapauiejiorpaMMa, TpPEyrojbHUKA,
tpanenuu. Teopema ITudaropa.

IHoxo0HbIe TPEYroabHUKH
[Tono6ubie Tpeyronbuuku. [IpuzHaku nmogodust TpeyronbHUKoB.[IpiMeHenrne mogoous K 10Ka3aTeabCTBY
TeopeM M pelieHuto 3a1a4. CUHyC, KOCUHYC M TAaHT'€HC OCTPOTO yIiia MPsSIMOYTOJILHOTO TPEYTOJIbHUKA.

Okpy:KkHOCTH

B3anMHoe pacnonokenue npsiMol U OKpy>KHOCTH. KacarenbHass K OKPYXHOCTH, €€ CBOMCTBA M NPU3HAK.
[leHTpanbHbIi, BIUCAHHBIN YIJIbl; BEJIWYMHA BIIMCAHHOTO VIJA; JABYX OKPYXKHOCTEW; pPAaBEHCTBO
KacaTeNIbHBIX, MPOBEAEHHBIX W3 OJHOW TOYKH. METpHUYECKHE COOTHOLICHHS B OKPYKHOCTH: CBOWCTBA
CEeKYILUX, KacaTeJIbHbIX, XOpA. OKpY>KHOCTb, BOMCAHHAS B TPEYIOJIbHUK, U OKPYKHOCTb, OIIMCAHHASL 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 MmapaieiorpaMmma 1
5 [TpuzHaku nmapanienorpamma 1
6 Pewenne 3anau no treme «llapannenorpamm» 1
7 Tpaneuus. 3agaun Ha MOCTPOCHUE 1
8 OceBas ¥ LIEHTpaJIbHAsi CAMMETPUS 1
9 BxoxHasi 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 [Tnomanp npsMOyroibHIKA 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, obpaTtHas Teopeme ITudaropa 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 Pemienue 3amau Ha MprMEHEHHE TIEPBOTO NMPU3HAKA MTOA00US TPEYTOJIbHUKOB 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 TPEYTOJIbHUKA 2
41-42 | TIponopuuoHansHbie 0Tpe3ku. [IPONopIHOHANBHBIE 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 OCTPOTO YIjia B IPSIMOYTOJIbHOM TPEYTOJbHHUKE 1
47 3HavyeHue cuHyca, KOCUHYCa U TaHTeHca Juis yriioB paBHbIX 30, 45 u 60 rpamycoB 1
48-49 | CooTHomeHHE MeXTy CTOPOHAMH U YIJIAMH MPAMOYTOIBHOTO TPEYTOIbHUKA. 2
Pemienue 3amau.
50 KonTtposbHas padora no teme «Ilo1o0HbIe TPEYroJibHUKN» 1
I'maBa 8. OkpykHOCTH 16
51 B3anmHOe pacroioskeHne mpsMoil 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 MEPECEKAIOIIUXCS XOPI

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

CBOWCTBO OMCCEKTPHUCHI yIJIa

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 "OKpy:kHOCTL !
IloBTOpEHUE

IlosTopenue. YeTBIPEXYTOILHUKH

HToropasi KOHTPOJbLHAsI padoTa

IlosTOopenue. Ilnomamnu

1

IloBTOpCHME. HOI[O6HBI€ TPECYTrOJbHUKHN

9 kjaace

ILnannpyeMble pe3yJabTAThI 0CBOCHHS YYEOHOI'0 ITpPeIMeTa

1) JInuHoCTHBIE pe3yIbTATHI 0CBOEHUS] POrPAMMBI:
° HCIIOJIB30BaTh HpI/IO6p€TeHHBI€ 3HaHUA U YMCHUA B HpaKTHHCCKOﬁ ACATCIBbHOCTH U HOBCG}IHCBHOﬁ KHN3HU
Ul MOAENHMPOBAHUS NPAKTUUYECKUX CUTYyallMd W HCCIEAOBaHUS NOCTPOCHHBIX MOJENEH C HCIOJIb30BAaHUEM
arrapara reoMeTpHUH
*  (opMHpPOBAHUE OTBETCTBEHHOIO OTHOIIEHUS K YYEHUIO, FOTOBHOCTU U CIOCOOHOCTH OOywaromuxcs K
CaMOpa3BUTHIO U CaMOOOPA30BaHMIO Ha OCHOBE MOTHBAIMM K OOYYEHHIO U TMO3HAHMIO, BBIOOPY JMajbHEHUIIETO
oOpa3oBaHusi Ha 0a3e OPUEHTHPOBKU B Mupe npodeccuil U npodhecCHOHANbHBIX MPEANOYTEHHH, 0OCO3HAHHOMY
MOCTPOCHUIO WHAMBHUIYalbHOW 00pa3oBaTeNbHOM TPAGKTOPUU C Y4YETOM YCTOWYMBBIX I103HABATEIbHBIX
UHTEPECOB
*  (opMHpOBaHHUE NIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0O0IIeCTBEHHOM MPAKTUKU
*  (opmMHpOBaHHE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHMHM U COTPYIHHYECTBE CO CBEPCTHUKAMH,
CTapIIMMH U MIIQJIIIAMU B 00pa30BaTEIbHOM, OOMIECTBEHHO MOJIE3HON, YIeOHOMCCIIEIOBATEIHCKOM, TBOPIECKON
U IpyruX BUAax AESTEIbHOCTU
*  yYMEHHE SICHO, TOYHO, [PAMOTHO H3Jararb CBOM MBICIIA B YCTHOM M IMUCBMEHHON pEYH, NOHUMATh CMBICI
MOCTaBJIEHHON 3a/1auy, BEICTPAUBATh apIyMEHTALUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPBI
*  KPUTUYHOCTb MBIIIJIEHUS, YMEHUE pAaCIO3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS, OTIMYATh
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, 33a]a4, PELICHU, PacCy X IeHUH

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 MpeaMerax, OyJIeT MHpoAosbkeHa padoTa 1o
pPa3BUTHIO OCHOB YHTATENIbCKOM KommeTeHnuu. OOydaromiuecs OBJAJCIOT YTEHHEM KaK CpeICTBOM
OCYIIECTBIICHUSI CBOUX JAIBbHEHIINX TUIAHOB: MPOJOIDKEHHS 00pa30BaHMsI U CaMOO0Pa30BaHMs, OCO3HAHHOTO
IUTAHUPOBAHUS CBOETO AKTYaJIbHOTO U IEPCIEKTUBHOTO KPyra YTE€HUS.

[Tpu m3yyeHun reomMeTpuu OOyYaroIIUeCs YCOBEPLIEHCTBYIOT IPUOOPETEHHbIE HABBIKH PaldoThI €
nHopManmeil u nonoaHAT ux. OHU CMOTYT paboTaTh ¢ TEKCTaMM, IPe0OPa30BbIBATh U MHTEPIIPETUPOBATD
COJIepKalIyIOCsl B HUX HH(POPMALIUIO, B TOM YHCIIE:

° CUCTEMATU3HNPOBAThb, COIMMOCTABJIAThL, AHAJIM3UPOBATH, 0606H13.TB U MHTCPHIPCTHUPOBATDH I/IH(I)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; MPEICTAaBIATh WHPOPMALIMIO B CXKATOH CIOBeCHOH (opme (B Buae IUIaHA WIH
TE3UCOB) U B HAIISTHO-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 00ydaroliuecs: yCOBEPIIEHCTBYIOT ONBIT MPOEKTHOM /1esiTeIbHOCTH
Kak ocoboit  ¢opMbl  y4eOHOW  pabOThl, CHOCOOCTBYIOIIEH  BOCIUTAHHIO  CAMOCTOSTEIHHOCTH,
WHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIIICHHIO MOTHBAIMU U 3()(EKTUBHOCTH YICOHOU JESTEIBHOCTH; B
XOJI€ pean3alry 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
HECTaHAAPTHBIX PEIICHUH, TOUCKY U OCYIIECTBICHUIO Han0O0JIee MPUEMIIEMOTO PEIICHUSI.
PeryasTuBHbIe:
*  onpedensimb ENb NESITEIBHOCTU HAa YPOKE C TIOMOIIBIO YUUTEIS U CAMOCTOSITENILHO;
*  YYUTHCS COBMECTHO C yUUTENIEM OOHAPYKUBATh U QOPMYAUPOSAMb YUEOHYIO NPOOaEMY,
*  YUYHTHCS NIAHUPO8amb yIeOHYIO NESITENbHOCTD 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 BHIMIOJIHEHHS 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 JIOTIOJIHUTEIIbHASE HHPOPMALIUS
(3HaHUA) TS pelIeHns y9eOHOH 3a/1a4u B OJIMH II1ar;
*  Oenamp NMPeIBAPUTEIBHBIN 0mMOOp NCTOYHUKOB HHPOPMAIIHH JUTS pPEIIeHHsT YIeOHOH 3a/1a4H;
*  10OBIBaTh HOBBIC 3HAHUS: HAX0OUMb HEOOXOIUMYIO0 HH(OPMAIINIO, KaK B YICOHUKE, TaK U B TIPEIIOKEHHBIX
YUHUTEJIEM CIIOBapsX, COPAaBOYHUKAX M HHTEPHET-PECypcax;
*  1oOBIBaTh HOBBIC 3HAHUS: U381eKamb WHHOPMAIIHUIO, IPEJACTABICHHYIO B Pa3HBIX GopMax (TEKCT, TabuIIa,
cXeMa, WILTIOCTpaIus 1 Jp.);
nepepadbaThIBaTh MOIYYCHHYI0 HHPOPMALHIO: Hab.1t00ams u
denamb CaMOCTOSTENIbHBIE 66160061, CpeliCTBOM (POPMHUPOBAHUS MO3HABATEIBHBIX IEHCTBUN CITYKHT
y4eOHBII MaTepral U 3aJaHusl y4ieOHHKa, 00SCIIeYHBAIOIIIE TIEPBYIO TMHUIO PA3BUTHUS - YMEHUE OOBSCHSITH



MHUD.
KoMmyHukaTuBHBIE:

*  JIOHOCHUTb CBOIO MO3UIIMIO J0 IPYTUX: 0POpMIAmb CBOIO MBICIIb B YCTHOHM U MMCbMEHHOM pedn (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 00208apusambucsi O NpaBUilax OOLIEHUS U IOBEJCHUS B ILIKOJIE U CIIEJOBATh UM;

*  YUYUTHCH GbINOIHAMb PA3TUUHBIE POJIH B rpyIIe (Juaepa, UCIIOTHUTENS, KPUTHUKA).
CpenctBoM (GOpMHUpPOBaHHS KOMMYHHKATHUBHBIX JEHCTBUHM CIyXaT TEXHOJOTHsS MPOOJIEMHOTO uanora
(moOyxmamuil 1 MOABOASIIMN IUATOr), TEXHOJIOTHS MPOAYKTUBHOTO YTEHHsS] U OpraHu3anus padoThl B
MaJIbIX TPYyTIax.

3) IIpenMeTHbIE pe3yabTAaThI 0CBOEHUS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl

Buinycknuk nayuyumea (0714 ucnoib306aHusA 6 NOBCEOHEEHOU HCUZHU U 0Decneyenus
603MOMNCHOCHU YCREUWIHO20 RPOOOINHCEHUS 00PA30BAHUA HA DA3060M YPOGHE)
I" eomeTpuueckue purypsl

*  OmnepupoBaTh Ha 0a30BOM YPOBHE IMOHATHIMH F'€OMETPHUUSCKUX QUTYD;

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

° IMPUMCHATDH UL PCIICHUA 3a1a4 I'COMCTPHUICCKUC (I)aKTLI, C€CJIM YCJIOBHA UX NPUMCHCHU: 3a1dHbI B SIBHOU
dopme;

° peuIaTh 3aa41 Ha HAXOXKIACHUC TCOMCTPUICCKUX BCIINYHH 10 06pa3uaM HJIN aJITOpUTMaM.

B noBceqHeBHOIM :KU3HU U TIPU U3yYEHHUH JPYTHX NPeIMETOB:

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

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

*  MpUMEHATH POPMYIIBI IEPUMETPA, TUIOIIATU  00beMa, IO MOBEPXHOCTH OTIAEIBHBIX
MHOT'OIPaHHUKOB MPU BBIYUCIICHUSIX, KOT/Ia BCE JIaHHbIE UMEIOTCS B YCIIOBUH;

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

B noBceHeBHOM KU3HU U NPH U3YYEeHUH APYTUX NMPeIMeTOB:

*  BBIYMCIATH PACCTOSIHUSA HA MECTHOCTH B CTAHAAPTHBIX CUTYaLUsX, IUIOLIAIM B IPOCTEUIINX CIyYasiX,
NPUMEHATH (POPMYJIBI B MPOCTEHIIMX CUTYAIUSIX B IOBCETHEBHOM HKU3HU.
I'eomeTpnueckne npeodpasoBanus

*  Crpouts Qurypy, CHMMETPUIHYIO JaHHOH (PUType OTHOCUTEIHHO OCH U TOUKH.
B nmoBcenHeBHOM KU3HM M IPH U3yYECHUH APYTHUX NPEIMETOB:

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

*  OmnepupoBatb Ha 6a30BOM YpOBHE NOHATHSIMH BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHHE BEKTOPA HA YUCIIO,
KOOPJMHATHI HA IUIOCKOCTH;

*  OIpeneNiaTh NPUOIIKEHHO KOOPAMHATH TOUKH IO €€ N300pakeHUI0 Ha KOOPIMHATHON TJIOCKOCTH.

B noBcenHeBHOM KU3HU U IIPU U3YyYEHUH APYTHX NPEIMETOB:

*  HCIOJIB30BATH BEKTOPHI IS PELICHUS IPOCTEMIINX 3a/1a4 HAa ONPEEIIEHUE CKOPOCTH OTHOCUTEIBHOIO
JIBUKECHMSL.
HcTropuss MaTeMaTHKHU

° OnuceBaTh OTACIBHBIC BbIAAOIHECA PE3YJIbTAThI, IIOJTYUYCHHBIC B XOA€ PA3BUTUA MATCMATUKH KaK HAYKH,



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

. MMOHUMATh POJIb MATEMATHKH B pa3BUTUU Poccum.

MeToabl MATEMATUKH

*  BriOGupaTth noaxoasiuii U3y4eHHbIH METO sl pEIICHUS] U3yUYEeHHBIX TUIIOB MAaTeMAaTUYECKUX 33/1aY;
*  IlpuBoauTh NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPY’KAIOILIEH NEHCTBUTEIBHOCTH U
MIPOU3BEJEHUAX UCKYCCTBA.

Bbll’lyCKHllK noayuum __603MOHCHOCMb _HAYHUUMbCA (o./'l}l obecneueHus 603MONCHOCHMIU ycneuwnozo

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

*  OnepupoBaTb NOHATHIMU T'€OMETPHUYECKHUX QUTYD;

*  U3BJEKaTh, HHTEPIIPETUPOBATh U MPEOOPa30BbIBATh HHPOPMALIUIO O TEOMETPUUECKUX PUrypax,
IIPEJCTABICHHYIO Ha YepTexkax;

. IPUMEHSTh TeoMeTpHUecKe (DaKThl JJIs pelIeHus 3a/1a4, B TOM 4HCIIe, IIPEIOJIArAFOIIUX
HECKOJIBKO I11aroB peIIeHus;

. (GbopMyHpOBaTh B MPOCTEUIINX CIy4asx CBOMCTBA M MPU3HAKH QUTYD;

. JIOKa3bIBaTh FEOMETPUUYECKUE YTBEPKICHMS;

*  BJAJETh CTAHAAPTHOH KiIaccu]UKanueil miockux Guryp (TpeyroJbHHUKOB 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, IUIOIAAN, 00beMe KaK BeTuuuHaMu. [IpuMeHsaTs 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, IUIOUIa[M, OObeMa, BBIUUCIATh XapaKTEPUCTUKU KOMOMHauumil ¢uryp (OkpyxHOCTell W
MHOT'OYTOJIbHUKOB) BBIUUCIIATh PACCTOSIHUSA MEXAY (UrypaMu, MPUMEHSATh TPUTOHOMETpUIEecKHe (HopMyIIbl
JUIL BBIYUCIICHHH B OOJjie€ CIIOKHBIX CIy4asx, IPOBOAWUTH BBIYMCICHHS HAa OCHOBE PABHOBEIMKOCTH H
PaBHOCOCTAaBICHHOCTH;

*  TPOBOJUTH MPOCTHIE BBIYUCIECHHS HA OOBEMHBIX TeNax;

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

B noBceHeBHOI KU3HU U NPU U3YYEeHUH APYTUX NMPeIMeTOB:

*  IIPOBOJUTH BHIYKCIICHHS HA MECTHOCTH;
*  mpuMeHATh (GOPMYNIBI TPU  BBIUMCIEHUSX B CMEXKHBIX Yy4eOHBIX NpeaMerax, B OKpYKaromein
JEHCTBUTEIBLHOCTH.

FeOMeTpnquKne MOCTPOCHUSA

*  H3o00paxaTh reoMeTpuiecKre (PUTYphI IO TEKCTOBOMY M CHMBOJILHOMY OIMCAHHMIO;

*  CBOOOJIHO ONIEPUPOBATH YEPTEKHBIMA HHCTPYMEHTAMH B HECIIOKHBIX CITydasiX,

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

*  u300paxxaTh THUIOBBIC IJIOCKHWE (GUTYPHl U OOBEMHBIE Tellda C TMOMOIIbIO TMPOCTEHITNX KOMITBIOTEPHBIX
WHCTPYMEHTOB.

B noBceqHeBHOI JKU3HM U TP U3YYEHUH JPYIrUX MpPeIMeTOB:

® BBITIOJIHATDH HpOCTeI‘/JIH_II/Ie MOCTPOCHUA HAa MECTHOCTH, HeO6XOI[I/IMBIe B peaHLHOﬁ JKHN3HU,
® OLCHUBATH pasMEPhI PCaJIbHbIX 00BEKTOB OKpY2Karouero Mmupa.

IIpeoOpa3oBanus

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



UCIIOJIb30BaHUEM JBIDKCHUN U TPpeoOpa30BaHuil Mo100usl, MPUMEHSTH MTOJYYCHHBIC 3HAHUSI 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 TPOCTEHITUX 000CHOBAHUH CBOWMCTB (DUTYD.

B noBceiHeBHOI KU3HU U MPU U3YYEHHH APYTHX MPeIMeETOB:

*  NPUMEHSTH CBOWCTBA JABIKEHUI U IPUMEHATH 10100ME T TOCTPOSHUI W BEIYHCIICHHIA.

BeKTOpBI H KOOPAHHATHI HA MJIOCKOCTH

*  OnepupoBaTh NOHATUSAMHU BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, IPOU3BEIECHUE BEKTOpAa Ha YHUCIO, YIOJ
MEXKIy BEKTOPaMH, CKAIPHOE IPOU3BENCHUE BEKTOPOB, KOOPANHATHI HA ITIOCKOCTH, KOOPANHATHI BEKTOPA;

*  BBINOJHATH JCUCTBHS HAJ BEKTOpaMH (CIIOKEHHE, BBIUUTAHHE, YMHOXXEHHE HAa WYHCIO), BBIUYUCIATH
CKaJISIPHOE IIPOU3BEICHUE, ONPEACIIATh B IPOCTEHMIINX CIIydasX YroJI MKy BEKTOPAMM, BBIIOJIHATh Pa3I0KEHUE
BEKTOpa Ha COCTaBJIIOLIUE, IPUMEHATh [OJIyUYEeHHbIC 3HAHUS B (PU3HKE, M0JIb30BaThCs (POPMYIION BBIUUCICHUS
PACCTOSHUS MEX/1y TOUYKaMU 110 U3BECTHBIM KOOPIUHATAM, UCIIO0/Ib30BaTh YpaBHEHUs (GUTyp IJIsl pellieHHs 3a1a4;
*  NPUMEHATH BEKTOPBI U KOOPAMHATHI [UI PELIEHUS T€OMETPUUECKUX 3aa4 Ha BBIYUCICHUE JUIMH, YIJIOB.

B noBcenHeBHOI KU3HU U NPH U3YYCHUH APYTHX NPEIMETOB:

*  HUCHOJb30BaTh IMOHATUS BEKTOPOB M KOOPJIMHAT sl pelleHHs 3ahad 1o (usuke, reorpaduu U Ipyrum
Y4EOHBIM IpeMETaM.

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 IJI1 OIMMCAaHUA SaKOHOMepHOCTeﬁ B Oprmanmeﬁ
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
1 BbIUNTAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha yuciio. KosinHeapHble BEKTOPHI.
Pasnoxenune BekTopa Mo KoopAMHAaTHBIM BekTopaMm. Koopaunatel Bektopa. Ilpocreiliine 3amaum B
KOOpJMHATax. Y paBHEHUE OKPYKHOCTH U MPSIMOM.

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

CuHyc, KOCMHYC M TaHI€HC yrja. TeopeMbl CHHYCOB M KOCHHYCOB. PelieHue TpeyroyibHHUKOB.
CooTHoIIEHUST MEKIY CTOPOHAMU M yIJIaMH TpeyroibHHKa. CKalsIpHOE NPOU3BEIEHHE BEKTOPOB U €ro

IMPUMEHCHUE B TCOMETPHUUICCKUX 3a/jadax.

3. JJIMHA OKPYKHOCTH U IUIOMIAJAb KPyra

[IpaBmiibHBIE MHOTOYroJabHUKU. OKPYKHOCTH: ONHMCAaHHAs OKOJIO NPAaBWJIBHOIO MHOTOYTOJIBHHKA U
BIIMcaHHas B Hero. [locTpoeHne npaBUiIbHBIX MHOTOYTOJIBHUKOB. [[ITMHA OKPYKHOCTH M IIJIOLIaAb KpyTa.

4. JIBu:xeHue

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



[TapamnensHbIi mepeHOC ¥ MOBOPOT. HanoxxeHus 1 ABUKCHUS.
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 YMHOXeHHue BeKTopa Ha yucio. [IpuMeHeHne BeKTOPOB B peIlIeHUH 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. CooTHOLIEHHS MKy CTOPOHAMH U yIJIaMHU 11

TpeyrojbHukKa. CkajsipHOe NPOU3BeeHIe 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 3ama4 1
Koumponvnas paboma Ne 4 1
I'naBa X1Y .HauyajbHble CBeleHUS 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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