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IJIAHUPYEMBIE PE3VYJILTATDHI OBYUEHMUS KYPCA EOMETPHSI B9 K.IACCE

M3yueHne maTeMaTHKd Ha ypOBHE OCHOBHOTO o6IIero 00pa3oBaHMs HallpaBiICio I
JoCTIXKEHHE  00y4aromMMHCH JMYHOCTHBIX, ~ METanpeIMETHBIX 1 NpeMe THBIX
06pazoBaTeIbHBIX PE3yIbTATOR OCBOEHMS yIeOHOTO TIPEAMETA.

JUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHH [IpOrpaMMBbl 10 MaTeMaTHKE XapaKTepH3YIOTC:!:

1) NaTpHOTHYECKOE BOCTTMTAHMC. HpOsSBIICHUEM HHTEpEca K MPOLLIOMY W HACOSLIEMY
poccHiicKod  MaTeMaTHKH, [{EHHOCTHLIM ~ OTHOIIEHHEM K JOCTVOKEHUSIM  POCCHIICKAX
MaTEeMaTHKOB M pOcCHiicKoH MATEMATHHECKOH TIKOBI, K UCTTOJIB30BAHNIO TUX JOCTHACHUH B
JPYTHX HayKaX M TPUKIaIHBIX chepax:

2) rpaxaaHcKoe W JlyXOBHO-HPABCTBECHHOEC BOCTIMTAHME: TOTOBHOCTBIO K BBINOIHCHIO
0Gs3aHHOCTEH TPOKIAHWHA M pean3altiy ero TipaB, TPEICTABICHUEM O MaTeMa T HHECKUX
ocHoBax (PYHKIMOHMPOBAHHMS Pa3IHIHBIX CTPYKTYp. SBICHMHA, TIPOUCAYD I'PAK. (dHCKOTO
o6iecTBa (Harpumep. BHIOOPHI. OTIPOCHI). FOTOBHOCTBIO K 0OCYKICHUIO ITHUCCKHIX HPOOJIEM,
CBA3AHHBIX C TPAKTHIECKAM TPUMCHCHUEM JOCTYIKEHHH HAYKH, OCO3HANNCM RAKHOCTH
MOpATbHO-ITHHECKUX MPAUHLHATIOB B HESTENILHOCTH YUEHOT O]

3) TpyaoBOE BOCIMTAHHME: YCTAHOBKOHM Ha aKTHBHOC ydacTue B PeIucHii [paKTHHCCKHX
jazad  MareMaTWdeckoil  HarpaBIeHHOCTH. OCO3HAHMEM  BRKHOCTH  MATCMATHHICCKOTO
o6pa3oBaHus Ha MPOTHKCHIN BCelf JKM3HM JUls yCHenHoM podeccHonaTbHOl e ILHOCTH
W pasBUTHEM  HEOOXOMMBIX yMeHUH.  OCO3HAHHBIM BHIOOPOM W [OCTPOCHUEM
MHJIMBULYyaJIbHOH  TPAacKTOpHH obpasoBanusl 1 KH3HCHHBIX nraHoB ¢ yva&ToM  IHUHBIX
HHTEPECOB 1 OOTIECTBCHHBIX noTpeOHOCTEH:

4) SCTETHHECKOE BOCIHMTAHNC CHIOCOBGHOCTBIO K OMOIMOHAIBHOMY M HCTETHUCCKOMY
BOCTIpHSITHIO MaTeMaTHHECKHX 0GBEKTOB, 3aj1ad, PeUICHNH, pacCyXIeHUH. yMEHHIO BHJICTD
MATEMATHYECKHE 3aKOHOMEPHOCTH B MCKYCCTBE:

5) UEHHOCTH HAYYHOro TO3HAHWA. opueHTalell B CATCITBHOCTH Ha COBPCMCHHYIO
CUCTEMY HAYIHBIX npeacTapieHuii 00 OCHOBHBIX 3aKOHOMEPHOCTSIX  PasBiiTHa e 10BeKd.
MPUPO/IBI ¥ 0OUIECTBA. [{OHMMaHWeM MAaTEMaTHYeCKOHd HaykH Kak cephl HETOBCHCCKOH
JesSTENBHOCTH, TanoB e€ pasBuTus 1 AHAUAMOCTH JUTS Pa3BUTH LABHIM3AIL. OB | ICHUEM
J3bIKOM MaTeMaTHuKh ¢ MaTEMATHUIECKOH  KyJIbTYpOH  KaK CPEICTBOM  [103HAHI MDA,
OBJIAICHHEM TIPOCTEHTIIMMHI HABBIKAMH HCCIIeI0BATEIIHCKOHN eI TE/IBHOCTH,

6) (u3nueckoe BOCTIMTAHME, QopmupoBaHHE KyJIBTYPHI 3J0POBBSt M IMOIMHUOHILIBHOTO
Grarono yausi: TOTOBHOCTBIO TMPUMCHAITE MaTeMaTHYeCKne 3HaHWs B HHIcpecas CBOETO
3/10pOBbsI, BEJICHHS 3110pOBOTO oGpasa KI3HM (310pOBOC TTHTAHNC, cOanancupoBaHHbii PCKUM
3aHSTHH W OTAbIXA, perylisipHasd uznueckas AKTUBHOCTB), C(HOPMUPOBAHHOCTBIO 1ABIKA
pedriexcuu, PAU3HAHAEM CBOCTO rpaBa Ha OLIMOKY M TAKOTO IKE Mpasa ApYroro HeioBera:

7) IKOJIOTHHECKOE BOCTIMTAHWE: opueHTalMel Ha TTPUMCHCHMC MaTeMaTHUCCKHN 3HAHIH
7S peleHust 3a1ad B 00J1aCTH COXPAHHOCTH OKpYIKatoLIei Cpeibl. [TAHUPOBAHMS TTOCTYTIKOB
W OIIEHKH UX BO3MOXKHBIX TOCTIECTRII JUTsl OKPY/KatoLeH Cpe/bl, 0CO3HaHNCM MO0 IHHOTO
XapaKTepa dKOJIOTHICCKUX poGIeM 1 MyTei UX peticHms,

8) azartaiys K H3MEHSIOUMMEA yCIIOBHSIM COLMANBHOM 1 PUPOHOM Cpe bt

FOTOBHOCTBIO K JEHCTBUSM B YCIIOBHAX HeOTPE/IENIEHHOCTH, TOBBIICHIIO yponiis CBOCH
KOMTIETEHTHOCTH Yepe3 MPaKTHHICCKYIO JeSTENIBHOCTD, B TOM HHCIIC yMCHUC VUHTBCS V J(PYIHX
JojIeH, mprodpeTaTh B COBMECTHOM JIESTEIIbHOCTH HOBBIC 3HAHM. HABBIKM M KOMIIETCHITMHM 13
orbITa JAPYTUX;

HEOBGXOIMMOCTBIO B (POPMHUPOBAHKH HOBBIX sHanwit, B ToM uncie Gopmy mposath WICH,
[TOHSITHS, THTIOTE3BI 00 00BEKTAX 1 SBJICHUAX, B TOM YHCIIe paHee HE W3BECTHDIX, oco3HaBaATh
1eUIATE COOCTBEHHBIX JHAHWH W KOMIETEHTHOCTEH, IaHupoBaTh CBOE pasBHTHE:

CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHTYaINI0, BOCIPUHUMATE CTPECCOBYIO CHTYAIMIO
KAaK BBI30B, TPEOYIOUIMH KOHTPMEP. KOPPEKTHPOBATH TPUHIMACMBIC petnetifs n o CHCTBAS,
(opMYIMpOBATH M OLEHUBATH PHCKY W ocsecTBIs. (OpMUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJILTATHI



B pesyabTate 0CBOSHMS MPOIPaMMbl 110 MaTeMaTHKE Ha YPOBHE OCHOBHOIO OOIICTO
obpaszoBanus y oOywuatouierocs OyJayT CpOPMHPOBAHBI METANPEJMETHBIC PC3VIIL dThL
XapaKTEPU3YIOMIMECS OBJAICHHEM YHMBEPCAIbHBIMU  MO3HABATCIBHBIMU [ ICHCTRISNH.
YHUBEPCATBHBIMA KOMMYHHMKATHBHBIMU JICHCTBUSIMU W YHUBEPCATLHBIMU PCIV. ISITHEHLIMH
JIEUCTBHASIMH.

ITo3zHaBaTe/ibHbIE YHUBEPCA/IbHBIC yueOHbIE AeicTBHS

bazoBble jornueckue 1eHCTBHS:

BBISIBJISITE M XapPAKTEPU30BaTh CYHNICCTBCHHBIC MPHU3HAKH MATEMaTHUECKHN 00BCKTOB.
MOHSTHH, OTHOUICHWH MEXLy TOHSTHSMH, (DOPMYJIHPOBATL  ONPEACIICHIS 1O 1.
yCTAHABIIMBATh CYLIECTBEHHbI MPH3HAK KIACCH(UKAIMM, OCHOBAHKS Ut 0OOOMICHis 1
CpaBHEHMS, KPUTEPUH IIPOBOJIMMOTO aHaAIN3a;

BOCIIPUHUMATE, (HOPMYTHPOBATE W NPEOOPa30OBBIBATEH CYKACHUS: YTBEP UITCIbHbIC H
OTpHIIaTeTbHBIC, eAMHUIHbBIE, HACTHBIC M 00UIHE, YCIOBHBIC!

BBISIBJIATH MATEMaTUICCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TIPOTUBOPCHIS B (DUKTAX,
JAHHBIX, HAOIIOJACHUSIX W YTBEPKIACHUAX, IlpeuraraTb KPUTEPUH JUIS  BBISB.ICHHS
3aKOHOMEPHOCTEH M IIPOTUBOPEUHIA;

JIEJIaTh BBIBOIBI C MCIOJIL30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX M HH IYKTHEHBIX
YMO3AKITFOUEHUH, YMO3AKIIHOYEHHH 110 aHaJIOTHH;

pa36uparh J0Ka3aTeIbCTBA MATEMATHIECKUX YTBEPHKIACHNH (IIPSMBIC M OT 1IPOTHBHOTO).
MPOBOINTH CAMOCTOSTENBHO HECIOXKHBIC JOKA3aTelIbCTBA MATEMATHHCCKIX  (DUKTOB,
BBICTPAMBaTh APTYMEHTALMIO, [PHBOANTH HPUMEPBI M KOHTPHPUMEPBI, OOOCHOBLIBATE
COOCTBEHHBIC PACCYIKACHHS,

BBIOMPATH CIOCOO pereHnst yueOHoH 3anaun (CpaBHUBATH HECKOJIBKO  BAPHUiTOB
peleHus. BBIOMpaTL HanOojee NOAXOMAIMH ¢ YyUETOM CaMOCTOATCIILHO  BLUICICHIBIX

KPUTEPHEB).

bazoBeie Hccie10BaTEIbCKUE JIEHCTBHSI:

HCIOJIB30BaTh  BOMPOCHI  KaK  WMCCIIEAOBATENbCKAH — WHCTPYMEHT — 1HO3HUAHAS.
GopMyIHMpOBaTh BOTIPOCHI, (UKCHPYIOIIHE TIPOTHBOPEUHUE, TPOOJIEMY, CamMOCTOs e IbHO

YCTAHABIMBATE MCKOMOE M JaHHOE, (OPMHMPOBATH THMIOTE3Y. apryMEHTHPOBATL CBOIO
MO3HIIMIO, MHEHHME; TPOBOAMTH MO CAMOCTOSITEILHO COCTABICHHOMY TUIAHY HCCTOUMHbIN
JKCTIEPMMEHT,  HeDOJIbIIOE  MCCNIEoBAaHWEe  TI0  YCTAHOBJIEHHIO  OCOOCHIOCTEH
MaTeMaTHUYECKOTr0 00BEKTA, 3aBUCUMOCTEH 0OBEKTOB MEXkKILY COOOH;

CaMOCTOATENBHO  (opmMyMpoBaTh  0000MIEHHs W BBIBOJBI 110 PCsyiibidiam
MPOBEAEHHOTO HAOIIOACHUS, HCCIIE0BaHMs, OLEHUBATh JIOCTOBEPHOCTH  HOIYHLIHBIN
pe3yIbTaTOB, BEIBOJIOB M 00OOLIEHHH];

MPOTHO3UPOBATH BO3ZMOXKHOE PA3BUTHE MPOIECCA, @ TAKKE BBIIBUIATh HPC UITOTOKCIHHS
0 €r0 pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nHpOpMannei:

BBISIBJISITE  HEJIOCTATOUHOCTE M M30BITOUHOCTH WH(YOPMAIIMH, [AaHHBIX. HCOOXO LIMBIX
JUTSE peLIeHUS 3a1a4n;

BBIOMPATh, AHAJIM3MPOBATH, CHUCTEMATH3MPOBATH M MHTCPHPETHPOBATL Hit(OPILILHIO
pa3IHUHBIX BUJIOB U (POPM TIPEJICTABICHUS

BLIOMpATh (POPMY TMpecTaBIeHUs HHPOPMALMK U HILTIOCTPUPOBATE PELIACMbIC 3l LiHH
CXEMaMH, JrarpaMMaMH, WHOH rpadukoil 1 UX KOMOMHALMSIMH, OLHCHUBATL HAACKHOCTD
WHGOPMALMK 10 KPUTEPUSIM, TIPEIUIOKEHHBIM  YUHTENEM WK CPOPMY. IHPOBAHHBIM
CaMOCTOSITEITBHO.

KoMMyHHKATHBHBIC YHHBEPCAJIbHbIC YHeOHbIe J1eilCTBHS:

BOCIIPUHUMATE U (POPMYJIMPOBATH CYA/ICHHUS B COOTBETCTBUH C YCIOBUSNIL M 1iC (MM
OOILEHHMSI, ICHO, TOYHO, TPAMOTHO BbIPakKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX H HHHCHMCHITBIX
TEKCTax, JaBaTh TOSCHEHUS 10 XOAYy PEIICHHUS 3a1add, KOMMEHTHPOBAThL 1OIYUICH LI
pe3yJibTar;

B X0Ze 00CYKIEHHS 3a1aBaTh BOTPOCHI MO CYLIECTBY 00CYKAAEMON TeMbL. HPOO. ICMBIL.
pelaeMoy 3ajavr, BBICKA3bIBATH WJIEH. HALECJICHHBIC HA TOUCK PEIIEHUs. CONOCTLr Th
CBOM CYKIEHHS € CYNKJICHHSIMH JPYTHX YHACTHUKOB JMAJIOTa, OOHAPYIKMBATL PABIIIIIC W




CXOJCTBO TIO3MIWHA, B KOPPEKTHOH Qopme QopmMyaupoBaTh pasHOl idacs. CBOH
BO3PAKEHHUS, TIPEICTABISITH PE3YIBTATbl PEHICHHUS 3a/Ia4K, YKCICPUMEHTA. HCC 10 BUIHA,

POEKTA, CAMOCTOSTETBHO BLIOMPaTh (POPMAT BLICTYIJICHHS ¢ YUETOM 3@/t 11pC3eliialiiu
M 0COOCHHOCTEH ay IMTOPHUH;
[MOHUMATh M MCTIOIb30BaTh MPEUMYIIECTBA KOMAHIHOU W MHIMBHLYalbHOH padoThi 11pH

pelTeHU N yUeOHBIX MaTEMATHIECKUX 3a/1aY;

NPUHWMATh 1eTb COBMECTHOM JeSTEIBHOCTH, TMIaHMPOBATh OPraHW3aInio COBMCCTHOH
paboThI, pacrpeneisiTh BHIBI padoT, J0roBapuBaThcs, 00CYK/AaTh MPOLECe 1 pesy inTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIHOJICH

y4acTBOBATH B IPYITIOBBIX (popMax padoThl (00CYAICHUSA, OOMEH MHEHUSIN 1. MO OBbIE
INTYPMBI W JIPYTHE), BBITOJIHSITH CBOIO HacTh PadOThl U KOOPJIMHMPOBATL CBOI JICHC 1115 C
JPYTHMHU UYJIEHAMH KOMAaHJIbl, OLCHHBATH KAueCTBO CBOETO BKIaa B OOIIMI 11POJIY KT 1O
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YHACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHBIE YyHHBeEpPCA/IbHbIE Y4eOHbIE J1eHCTBHS

Camoopranu3aiysi: CaMOCTOSITEIILHO COCTABISATh THIAH, ajlrOPUT™M PEIICHM s e 1ati (HIIK
€ro 4acTh), BLIOMpATh CIOCOO pelieHHs ¢ YHETOM MMEIOLLMXCS PECYPCOB W COOCTBUIHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTEI PEIICHUH ¢ VHETOM HOBOX
uH(OpMaIIMH.

CaMOKOHTPOJTb:  BJIAZETh CIMOCO0AMH  CAMONIPOBEPKH. CAMOKOHTPOJIs  HpoLcced M
pe3ynbTarta pPeuleHUs MaTeMaTUHECKON 3a1a4u: NPE/IBUIACTD TPYJIHOCTH, KOTOPBIC \NOIYT
BO3HUKHYTH TMPH PEIICHUH 3a/lauyd, BHOCHTb KOPPEKTHUBBI B JICSATEIBHOCTL HA OCHOBE
HOBBIX OOCTOSITENTBCTB, HAMJAEHHBIX OIIMOOK, BBISBJICHHBIX TPYIHOCTCH: OLCHIBATD
COOTBETCTBHE PE3yNbTATa JIEATEIILHOCTH TMOCTABICHHOH LEIM M YCIOBHSIM. OOBsICHSITD
MPUYMHBI JOCTHXKEHUS WM HEIOCTHKECHHS [EJN, HAXOIUTh OWMOKY, Jlasalh OICHKY
MpHOOPETEHHOMY OITBITY.

INPEJAMETHBIE PE3YJILTATDBI ocBocHust 1iporpaMmmbl yHECOHOTO Kypea «! coMe i piish)
K KOHILy 00y4eHus B 9 Kitacce:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMU OCTPBIX YIJIOB. HAXOJHUTH ¢ MX HOMOIILLIO
pasJiiuHble  JJIEMEHTBI TMPSIMOYTOJIBHOTO TPEYTOJBHUKA («PEIICHUE MPSIMOYTO. 1hHBIX
TPEYrOJBHUKOBY). HaxoanTb (¢ TOMOIIBIO  KalbKyJIsTOpa) JUTMHBI W VIUIbi Ul
HCTAOJMHUHBIX 3HAUCHNH.

[Tonp3oBarbess  GOpMysIaMH  MPUBEJCHUSE M OCHOBHBIM  TPUTOHONMC TPHUCCKIM
TOXK/JAECTBOM JUIS HAXOMJACHUSI COOTHOIICHWH MEXK/ly TPUTOHOMETPUHCCKUMH BC TMYHHUN M.

Hcnonb30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JUIS HAXOXKIACHMsI  Pas/iiiiibIX
SIEMEHTOB TPEYTOJLHUKA («PELICHWE TPEYTOJBbHUKOBY»), NMPUMEHSATh WX 1IpH PCHICHnN
reOMETPUUIECKMX 3a/aH.

Bragers MOHSTHSAMH TMPeoOpazoBaHns MOA00Ms., COOTBETCTBCHHBIN HIICMUHTOB
nogo6Hex Guryp. Ilosb3oBarhes cBOMCTBAMM 1OJ00MS TIPOU3BOIBHBIX (Piilvp, \MCTh

BBIUMCIIATE JUTMHBI K HAXOAWTh YIITbl Y 1000HBIX GUryp. LIpUMeHsSTE CBOHCT U 11071001151 B
NPaKTHYECKUX 3a71a4ax. YMETh MPHBOIUTH TPUMEPBI MOAOOHBIX QUIYD B OKPVIKAIOIIEM
MUpe.

[Tonb30BaThes TEOPEMaMM O TPOMU3BEACHWM OTPE3KOB XOPI, O 1HPOH3BCICHHNA
OTPE3KOB CEKYIIMX, O KBa/pare KacaTeibHOI.

[T0J1630BaTLCS BEKTOPAMH, MOHUMATh MX T'COMETPHUECKUH U QU3MHCCRIE Chibic,
MPUMEHSITH WX B PELICHUH TEOMETPUYECKHUX M (pH3MUecKUX 3aiay. [Ipumensiin cxa isiptoe
MTPOU3BEIEHNE BEKTOPOB JUTS HAXOXKICHUS JUTMH U YT JIOB.

[Top30BaThCs METOIOM KOOPAWHAT HA IUIOCKOCTH, MPUMEHSATH CIO B PECIICHUH
reOMEeTPUIECKUX U MTPAKTUYECKHUX 3a/1aH.

BrajeTh MOHSTHSIMH TIPABHIIBHOIO MHOTOYIOJTBHUKA. JUIMHBI OKPYZKHOC TH. [ (4B
JYTH OKPY)XKHOCTH W PaIMaHHOM MEpbl YIJld. YMETb BBIMMCISTL TUIOHIA/ L KPVIQ 11 Cro
dacTel. [IprMeHsITh MOoTyHeHHbIC YMEHHUS B IIPAKTUHECKHUX 3a/1a1ax.

Haxoauth ocu (MJIH LHEHTPBI) CUMMETPHH (QUTYD., IIPUMEHSTH JABUKCH IS 11I0CKOCTH
B MPOCTEUIINX CITyUdasiX.




[IprMEHSTH TIOJYHCHHBIC 3HAHUS HA TPAKTUKE — CTPOUTH MATEMATHICCKITC MO (CITH
JUTS 3a/1a4 PeaTbHOM JKU3HH M TIPOBOJIUTH COOTBETCTBYIOIINE BHIYUCIECHUS C HIPUMEHCHHEM
noJa00usT W TPUTOHOMETPHUUECKUX  (QYyHKUMH  (MOJIB3YSACh, TAE  HCOOXO 11MMO,
KaJIbKYJISTOPOM).

COAEPKAHHUE YYEBHOI'O IPEJIMETA «'EOMETPH S »

Cunyc, xocuHyc, TaHreHc yriioB ot 0 gmo 180°. OcHOBHOE TpHIOHOMCIPHIECKOE
TOkAeCcTBO. DOPMYITBI IPUBEIECHNS.

Pemenne TtpeyrompHukoB. TeopemMa KOCHMHYCOB M TeopemMa CHiivcon. Pemenue
MPaAKTUYECKHUX 3a/1a4 ¢ UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHY COB.

[IpeoOpazosanne noaodus. [1o1001Me COOTBETCTBEHHBIX YJIEMEHTOR.

Teopema 0 POU3BEJIEHHH OTPE3KOB XOP/1. TEOPEMbBI O HPOU3BEACHUH 1 PCIKO1 CCKYIIMX.
TeopeMa 0 KBajpaTe KacaTeJIbHOH.

Bekrop, nnmwHaA (MOIYyINh) BEKTOpPA, COHAMPABIEHHBIE BEKTOPbI. 11POTHI0IT0T0KHO
HalpaBJIeHHbIE BEKTOPBI, KOJIMHEAPHOCTH BEKTOPOB, PAaBEHCTBO BEKTOPOB. ONCPUIMM HAl
BeKTOpaMH. PaziokeHHe BeKTOpa 1o JIBYM HEKOJIMHEApHBIM BekTOpam. Koop. uitalsi BeKTopa.
CkansipHOE TPOU3BEICHUE BEKTOPORB, TPUMEHEHHE JUISI HAXOXK/ICHUS JUTUH 1 VI 10B.

JlekapToBbl KOOpPJMHATBI Ha TUIOCKOCTH. Y pPaBHEHUSI MPSMOH 1 OKP\KHOCTH B
KOOpJMHATaX, IEPECeHEHUE OKPYIKHOCTEH W TTPSIMBIX. MeTOI KOOPAWHAT U €10 [pUMCIICHHIE.

[IpaBuibHBIE MHOTOYTONBHHUKH. JlMHA OKpyKHOCTH. I'pamycHas 1 pajuaiiiias mMepa
yrJia, BBIMMCIIEHHE JUIMH YT OKpykHOCTeH. [[nomaie Kpyra, cektopa, cermenii.

JIBMOKEHUS  TIJIOCKOCTH W BHYTPEHHHWE  CUMMETpUM  QUIVDp  (dJcvcHTapHbIE
npescrasienus). [apammensusiii nepenoc. [HoBopor.



TEMATHUYECKOE ITJIAHUPOBAHUE

Ne | Hazanwue Kos- | OcHOBHOE COIEPKAHNE OCHOBHBIE BBl
pazaena  (TeMBI) | BO NEATETEHOCTH 00YHAIOIIHAXCS
Kypca JacoB

1 | Tpuronomerpus. |9 Onpenenenne ®dopmysinposath
Teopewmpl TPUTOHOMETPUHECKUX onpeIeICHus
KOCHHYCOB " Pynkumit yrios ot 07 10 180", | TPUTOHOMETPHUCCKHX
CHHYCOB. dopmyiibl npuBEJICHUS. | QYHKUMA TYILIX W HIPAMBIX
Pemenue Teopema KOCHMHYCOB, Teopema | yrioB. BeiBojmie  1ecopemy
TPEYTOJIbHUKOB. CUHYCOB. Pemenue | KOCHHYCOB 1 TEOpEMY

TPEeyTroJIbHUKOB. CHUHYCOB (& panycoM

[IpakTuueckoe  TPUMEHEHHE | ONTMCAHHON OKPYKHOCTH).

JIOKQ3aHHBIX TEOPEM Beioauts  popmyiibl s
BBIYUCIIEHWS 110/ eH €
MCITOJIB30BAHUCM TeopeM
TPUTOHOMETPHH (popmyna
T1oLain TpeyloJibHAKa
yepe3 JBE CTOPOHbI W yroid
MEXIy ~ HUMH.  popmyna
TUIOMIAH HEThIPEXY I O/TbHAKA
yepe3 ero AuaroHalin | yroi
MEXTY HAMM ). Pewmars
TPEYTOJIBHUKH. Peuwrars
MPAKTHUYECKHE 3a/1a4H.
CBOJSIIHECS K HAXOKICHHIO
pa3IMyUHBIX HJICMCHTOB
TPEYTOJIbHUKA

2 | Ilpeobpaszosanue | 5 [Toustre o npeodpazoBannn Ocausarb TOHSITHE
10,100M. 110,1006ms1. COOTBETCTBEHHBIC npeobpazoBatust  10100Hs.
MeTpuieckue IEMEHTHI T10/I00HBIX PHIYP. Wccaenosars OTHOIICHHE
COOTHOLIEHUS B Teopema o npon3sBe/ICHUH JMHEHHBIX JICMCHTOB (UTYD
OKPY>KHOCTH OTPE3KOB XOpJI, Teopema o pu npeoOpa3zoBaHHH

TTPOU3BE/IEHUH OTPE3KOB Mo 100UsI. Haxoauts
CEKYIIMX, TEOpEeMa O KBajapare | MpUMEphbl 10,1001 B
KacaresibHoM. [IpuMeHeHne B | OKpYXKarollen
PEIICHNUH TEOMETPHUECKHX JICHCTBUTEIIBHOCTH.
3aj1a4 BbiBo/MTh MCTPHUECKHE
COOTHOILECHMSI MEKILY
OTpPE3KaMH XOp;l. CCKYILUX H
KacaTeIbHbIX c
, UCITOTB30BAHUEM  BITUCAHHBIX
VIJIOB " MO 100HBIX
TPEYTOJBHUKOB. Peurars
FeOMETPUUECKHE  3a/la9¥ |
3aj@9M U3 peaibHONH KU3HHU C
MCITOJTB30BAHUCNM 110, {00HBIX
TPEYTOIBHUKOB
3 | BekTopsl 6 OrnpeiesieHne BEKTOPOB, HMcrionb30BaTh BEKTOPHI KaK
CJIOYKEHHUE U BbIMUTAHNE HampaBJIEHHbIE OTPE3KH,
BEKTOPOB, YMHOXKEHHNE MCCle0BaTh ,
BEKTOpa Ha YUCIIO. reOMETPUUECKH I \
=




Ou3UIECKNUN U
I'COMETPUUECCKUH CMBICTT
BCKTOPOB. Paszoxenune
BCKTOPA 10 JABYM
HEeKOJUUIMHEAPHBIM BEKTOPAM.
KoopnHarel BeKTOpAa.
CkansipHOE TPOU3BEIAECHNE
BEKTOPOB, €0 MPUMEHEHHE
JUTSL HAXOXKACHUS JUTMH U
yrioB. Petrenue 3ana4 ¢
ITOMOILBLIO BEKTOPOB.
[IprmMeHeHre BEKTOPOB JUTs
perneHust 3a1a4 GU3NKK

(repemMelneHue) 1
(pU3HYUECKHH (CHIIa) CMBICTBI
BCKTOPOB. 3HATH
OTIPEJICTICHHUS CYMMbl H
pPazHOCTH BEKTOPOB,
YMHOKEHHS BEKTOpaA Ha
YUCJI0, UCCIIE0BATh
reOMETPUYECKHUI 1
(U3HIECKHH CMBICIIBI YTHX
onepauni. Petars
reOMETPUUECKHE 3a/1a4H ¢
MCTIOJIB30BAHUEM BEKTOPOB.
PacknanbiBarh BEKTOP 110
JIBYM HEKOJUTMHCAPHbIM
BekTOopam. Mcro:ib3osars
CKaJISIPHOE TIPOH3BEC/ICHUE
BCKTOPOB. BBIBO,IMTh €10
OCHOBHBIE CBOHCTBA.
BbIUMCHSITE CYyMMY. Pa3HOCTD
U CKaJISIPHOE TIPOH3BC/ICHHAE
BEKTOPOB B KOOP,IHHATAX.,
[IpuMeHsTh cKassipHoe
MIPOU3BEICHUE /LISl
HaXOXKJIEHUS JUIMH WU YIJIOB

JlexapToBel
KOOpAWHATBHI
TJIOCKOCTH

Ha

JlekapToBbl KOOPJIMHATBI
TOUEK Ha IJIOCKOCTH.
VYpaBHeHue IPSIMOIA.
YpaBHeHHE OKPYKHOCTH.
Koopaunnarsl TOYEK
MepeCcedeHNs OKPYKHOCTH WU
npsimoit.  MeTojl KoopauHar
npH peleHuu
I'E€OMETPUYECKUX 3aja4,

IMPAKTUYUCCKUX 3a/1a4

OcBauBarhb MOHSATHE

NPSIMOYTOJILHOI CHCTEMBI
KOOpAWHAT, JICKapTOBBIX
KOOpAWHAT TOYKH. BbIBOIMTE
ypaBHEHUE MpsMoit H
OKPYXKHOCTH. Bouenars
T11OJTHBIHA KBa/(par JUIs
HAXOKJICHUS HeHTpa H

pajryca OKPYKHOCTH 110 €€
ypaBHeHHWIO. Peinars 3agadm
Ha HaXOXkJICHHE TOYEK
repecedeHust  1PsIMbIX  H
OKPYXHOCTEH ¢ 1TOMOUIBIO

METO/1a KOOpJIMHAT.
Hcnonpzosars CBOMCTBA
YTJIOBOTO Koy punmenTa
MPSMO#M MpH pellicHUM 3a1ad.
JUtst O1pe;(CJICHUS
PACIIOJIOKEH U PSIMOH.

[IpuMeHATH KOOP/IMHATHI TIPH
pPELIEHUH TEOMCTPUUYCCKUX H
MPaKTUYECKUX  3aja4. JUId
MOCTPOECHUS MaTcMaTHICCKUX
MOJIENIER  peaiibHbIX  3a1a4
(«METOT KOOP; IMHATY).

[osw3oBaThes TSI
MOCTPOCHUSI M MCCIIC/I0BAaHUH |
1M POBBIMH pecypcamu. %

3HaKOMMTBCS € UCTOpHEH




‘ pasBUTHA TEOMCTPHH

IIpaBuibHBIE 4 [IpaBuibHbIE ‘ dopmyauposarh
MHOTOYTOJIbHUKH. MHOTOYTOJIBHUKH. YHCI0 7. | onpejlesieHne [PABUIIBHBIX |
Jlimna Jlmbna  OKPYKHOCTH.  JIYTH | MHOTOYTOJIBHHKOB. HaXOIHTh
OKPYKHOCTH W OKpYKHOCTH. Paanannas Mepa | UX aJeMeHTbl. [loib3oBaThes
Tiouaab  Kpyra. yrija. [ Lrowmass Kpyra. | MOHATHEM JUTMHBI
Berauciienne CEKTOPA. CErMeHTa OKPY)KHOCTH. BBC/JACHHBIM €
nJiomanei MTOMOIIIBIO I1paBUITbHBIX
MHOTOYTOJIBHUKOB.
onpeNesaTh HNUCI0 . JUIMHY
AYTU W palMaHHyio  Mepy
yraa. [lposoants tiepexon ot
pajiMaHHOM  Mcphl vivla K
rpajycHot v HaoOOpOT.
OrnpenensiTe TU011d/ b KpyTa.
Bemoauth  dopmvibl (B
rpajlyCHOH W pa/IHaHHOH
Mepe) Ui JUIHNH LIyT.
riona e CCKTOPOB "
CEerMeHTOB. Breraucrste
MJI0L1a/ A uryp.
BKJIIOUAIOIINX ).ICMEHTBI
OKPYIKHOCTH (KpyTa).
Haxoaurs 1011 M B
3a7ia4ax pealibHOM KH3HA
JIBrxKeHus 3 [TousiTne 0 newxkennn | Pazbupars MPUMEPBHI,
MJI0CKOCTH miockoet.  [lapamienbHbId | HIUTIOCTPUPYIOIIIHE  [TOHSATHS
TIEPEHOC, MOBOPOT. | JABMKEHUsI.  DopmyIiHpoBaTh
IlpumMeHeHHE  TIpU PEIICHUN | ONPEJICIICHUs [HAPALIC/ILHOTO
3a/1a4 Mepenoca, MoBOpoTa U OCEBOMH
CUMMETpUHU. BuiBo/ T  HX
CBOMCTBA, HAXOIUTH
HETTOJIBMKHBIC TOYKH.
Haxoanth  1eHrpsl 1 OCH
CUMMETPHH HpOC IeHIINAX
duryp. [prmveHsTh
napajuielibHbIA  [epeHoc |
CUMMETPHIO TIPU  PCIICHUH
reOMETPUHECKHX 3aay
(pa3bupars [pUMEpBI).
Wcnonbzosars JUTSt
MOCTPOCHHUST U MCC/IC/IOBAaHUH
U POBBIE PeCypChl
[ToBTOpeHnue, 4 [ToBTOPEHNE OCHOBHBIX OnepupoBatrh HOHSITUSIMHA:
000011IEH E, MOHSITUH ¥ METOJIOB KYpcoB 7— | (urypa, Touka. rnpsiMas., yroJ.
cucTeMarusanus 9 knaccoB, 00001IEHNE U MHOTOYTOJIbHHUK.
3HaHWUH cUCTEMATH3AIIMS 3HAHWH. paBHOOEAPEHHbII n
Ipocrefimme reom. GUTYpbl U | pABHOCTOPOHHMII
uX cBOMCTBA. MI3MepeHne TPEYTOIBHUKH.
TEOM. BEJIUUHH. IPSIMOYTOJIbH bl
TpeyronbHukH. TPEYTOJIbHUK. vearaHa,
= Hapannebhpie v OuccexTpHca i BRrchIs




MEePICHIVKYIISIPHBIC TPSAMBIE.
OKpY)KHOCTB ¥ KpyT. ['eom.
MOCTPOCHUS. YTIIbI B
OKpPYKHOCTH. BrincanHbie 1
OTTMCaHHbIE OKPYKHOCTH
MHOTOYTOJIBHUKOB. [Ipsimas
OKPY/KHOCTh.
YeThIpEXYroJIbHUKH.
Brivcanubie W ONMcanibIC
YCTBIPEXYTOJILHUKU. Teopema
[Tudaropa n navasa
TpuroHomeTpuu. Pemrenne
OOIIMX TPEYTOIBHUKOB.
[TpaBuiibHBIE
MHOTOYTOJIbHUKH.
IIpeobpazoBanus MIOCKOCTH.
JlBwkenus. [lomodue.
Cummerpust. [hiomas.
Beruuciienne miomanes.
[Tnouanm mo00HbIX GUTYP.
JlekapToBbl KOOPAWHATHI Ha
MI0CKOCTH. BekTops! Ha
TJIOCKOCTH

TPEYTOJIbHUKA.

napasuiesiorpam. pomO,
MTPSIMOYTOJILHHK. KBaJpar,
Tpaneuns: OKPY/KHOCTb,

KacarejibHasl, pPaBCHCTBO H

oaoowe ¢uryp. |
TPEYTOJIbHUKOR:
rapaiesibHOCTh i
MEPHEHNKY ISIPHOCT b

IPSIMBIX. VIOl MEXKLY
TIPSIMBIMH, CHMMETpPHS
OTHOCHTEJIBHO  TOUKH W

NpsIMOM; JUIMHA. PACCTOSTHHE,
BCJIMUMHA  VIVIA.  1UI0LIab,
MEPUMETP. HMcnons3zosars
dopmyJibl:  HiepumeTpa W
MIOLIAJAM  MHOI'OYIO.IbHUKOB,
JUTUHBI OKPYKHOCTH H
iomand  Kpyra.  o0béma
MPSIMOYTOJILHOTO

rmapaiIesIenunie a.

Onepuposatrh NOHSTHAMM:
MPSIMOYTOJILHAs! cucrema
KOOp/IMHAT, BEKTOD:

MCIIOJIB30BaTh  TH  TOHATHS
JUTSE TIPEICTABIICH S JIaHHBIX H
pelIeHMsl 3a/la4. B TOM YHCIIE
u3 JIPYTHX VIeOHBIX
npeameToB. Pewars 3anayuu
Ha TIOBTOPCHHUC  OCHOBHBIX
TTOHSITHH, WIITHOCTPALTHIO
CBSI3EH MEK/LY Pa3IMIHBIMH
yacTaMu - Kyped.  Boiduparhb
METO JUISi PCUICHUS 3alayn.
Pemrare 3a/1aum u3
MOBCETHEBHOMN JKHU3HU

Obuiee
KOJIMHECCTBO
HacoB
nporpamme

Imo




KAJEHIAPHO-TEMATUYECKOE IINIAHUPOBAHUE

No Tema paznena, rema ypoka Kos-so| /lata ‘
Jac [IPOBEJICHUS ;

Tema 1. Tpuronomerpust. TeopeMbl KOCHHYCOB M cHHYCOB. Petnenue 9 ;

TPEYTOJbHUKOB. 1

1-2 Ompesienienrie TpuroHomeTpryecknx Qpynkumii yrios ot 0° 1o 180°. | 2

3 DopMYITBI TPUBEICHNS. 1

4 Teopema kocHHYCOB, TeOpeMa CHHYCOB. |

5-6 PeureHue TpeyroibHUKOB. Z

7-8 [pakTH4ecKoe NPUMEHEHHE JI0KA3AHHbBIX TEOPEM 2

9 3auet No | |

Tema 2. [1peobpasosanue mo106us. MeTpruueckre COOTHOIIEHUS B 5

OKPYXKHOCTH.,

10 [lonstre o nmpeobpazoBanmy 101061s. COOTBETCTBEHHBIE HIEMEHTB | |
MOJOOHBIX QUTYD.

11 Teopema o npousBeIcHUN OTPE3KOB XOPJL, TeopemMa O TPOU3BeIeHu | |
OTPE3KOB CCKYUIMX, TEOPEMa 0 KBAJ[paTe KacaTeIbLHOM.

12-13 [IprMeHEHHE B PEIICHHH I'€OMETPHYECKUX 3a;1aY 2

14 3auer Ne 2 |

Tewma 3. Bekropsr -

I's Orpenienienne BEKTOPOB, CIIOXEHHE W BBIYMTAHWE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha Yucii0. OU3uuecKuil U reoMeTpHIeCKHit 1
CMBICJT BEKTOPOB.

16 Pazjioxenne BekTOpa Mo JIBYM HEKOJIJIMHEAPHBIM BEKTOPAM. 1
KoopamHatel Bektopa. CKalsipHoe POU3BEICHHE BEKTOPOB, €10
TTPUMEHEHHE JUTS HAXOXKIEHHUSI JUIMH U VIJIOB ,

17 Pewenue 3amau ¢ nomotpto BekTopoB. [IpumMeHenne BEKTOPOB T 1
peuienus 3aj1a4 QU3NKH

18 3aget No 3 1

Tema 4. JlekapTOBBI KOOPAMHATEI HA MJIOCKOCTH 4

19 JIeKapToBbI KOOPIMHATEI TOUCK Ha I1JI0CKOCTH. Y paBHEHHE MPSMOiL. |

20 YpasHenue okpyxHocTH. Koopirnarel Touek repecedeHms 1
OKPY>KHOCTH U TPSIMOIA.

21 MeTon KoOp/IMHAT TIPK PELICHUH F€OMETPUHECKHX 3a/1aH, 1
IIPaKTUYECKHX 3aJ1a4

22 Pemenue 3amau. 1

Tema 5. [IpaBuinbHble MHOTOYTOBHUKH. JTHHA OKPY’KHOCTH W TIIOA/L KpyTa. | 4

Berancrienue miomiajei.

23 I IpaBuiibHBIC MHOTOYTOJIBHUKH. |

24 Hueno m. Jlnuna oKpy»KHOCTH. JIyri OKpYXKHOCTH. Pajnanuas Mepa l
yria.

25 [Inomans Kpyra, ceKTopa, cerMenTta 1

26 Pewenne 3amau. 3auer Ne 4, |

Tewma 6. JIBHKEHUS MIIOCKOCTH. 3

27 Houstre 0 Brxkennn mtockoctw. [apamienshplil iepenoc, nosopor. | |1

28-29 IIpuMeHeHre npu perennn 3aau. 2

[ToBTOpeHue, 06001IEHNE, CHCTEMATH3AIIHS 3HAHNI .=

30-36 [loBTOpeHre OCHOBHBIX MOHSTHH H METO0B KYpPCoB 7-9 Kiaccos, 7
00001IeHNE U CHCTEeMATH3AIMS 3HAHUI.




