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I'eomeTpust Kak OJMH U3 OCHOBHBIX PA3EJIOB IIKOJIBHOM MaTeMAaTHKH, UMEIOUIUI CBOEH
LENbI0 00ECTeYnTh M3Y4eHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
PacCIOJIOKEHUE, OIMPACTCS Ha JIOTMYECKYH0, JOKAa3aTeNbHYH JIMHHUIO. L[eHHOCTH u3ydeHHs
reOMETPUHU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs 3aKIIHOYACTCS B TOM, YTO OO0y4aIOIIUICS
YUUTCS IPOBOJUTH JIOKA3ATEJIbHBIE PACCYXKICHUS, CTPOUTH JIOTUYECKHUE YMO3AKIIOUCHUs,
JIOKa3blBaTh MCTHUHHBIE YTBEPXKICHHMS U CTPOUTH KOHTPIPUMEPBI K JIOKHBIM, IIPOBOJIUTH
paccyXJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHUPOBATH OOpATHBIE
YTBEPKICHHUSL.

Bropoit nenbro n3y4eHuss reOMETPUH SABIISIETCS. MCIIOJIB30BAHUE €€ KaK MHCTPYMEHTA IIpU
PCIICHMHU KaK MAaTEMAaTHYCCKHUX, TaK W MNPAKTHYCCKHUX 3ajiad, BCTPCHAIOIIHUXCA B peaJIBHOﬁ
KU3HU. OOydarolmuics TOJDKEH HaydMTbCS OIPENEeNUTh T'€OMETpPUYECKylo (Urypy, ommcarb
CIOBAMH JAaHHBIA YEPTEX WM PUCYHOK, HAWTH IUIOMIA/b 3€MEIBHOTO YYaCTKa, PACCUUTATh
HEOOXOIMMYI0 JUIMHY ONTOBOJOKOHHOTO Kalens wuiau TpeOyeMble pa3Mepbl rapaxa ajis
aBTOMOOMJIS. 3TOMy COOTBCTCTBYECT BTOpAs, BBIYUCIIMTCIbHAA JIMHUA B U3YYCHHUU TI'COMCTPHUH.
[Ipn pemenun 3agad  MPaKTHYECKOIO  XapakTepa OOydYaloUIMiCs  y4uTCS  CTPOUTH
MaTEMaTUYCCKHUEC MOJCIINM PCAJTbHBIX JKH3HCHHBIX CI/ITyaIII/II\/JI, MPOBOAWUTL BBIYUCIICHUA U
OILIEHMBATH aJ€KBATHOCTH MOJTYYEHHOTO PE3yNbTaTa.

Kpaitne BaxkHO NOMYEPKUBATH CBS3M TEOMETPUU C JIPYTMMH y4eOHBIMU TNpEAMETaMH,
MOTHBHUPOBAaTh  HCIOJIb30BATh  OMNpPENEICHUs] TEeOMETpPUYECKUX (QUryp U  TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYSHHBIX YMEHUH B QU3MKE U TEXHUKE. DTH CBI3U Hanboliee
SIPKO BHJIHBI B TeMaX «BekTtops», « TpHroHOMETpHYECKHE COOTHOIICHUS», «METOoT KOOpIUHAT
u «Teopema [Tudaropar.

YueOnnlii kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE pa3/eibl COJCPKAHUS:
«['eomerpuueckue ¢urypsl M UX CBOicTBay, «l3MepeHHe TreoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBBl ~ KOOpAWMHATBl Ha  IJIOCKOCTH», «BekTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust MOI00MS.

Ha uzydenue yuebHOTO Kypca «I'eomerpusi» orBoautcs 204 daca: B 7 kinacce — 68 yacoB
(2 gaca B Henen0), B 8 kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA
9 KJIACC

Cunyc, xocunyc, TtanreHc yrioB or 0 npo 180°. OcHOBHOE TPUIOHOMETPHUYECKOE
TOXJecTBO. POPMYIIbI IPUBEICHUSL.

Pemenne TpeyroiapHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. PereHue
MIPAKTUYECKUX 3a7a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeo6pazoBanue nogo6us. Ilogob6ue cOOTBETCTBEHHBIX 3IEMEHTOB.

Teopema 0 Mpou3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O NIPOU3BEACHUN OTPE3KOB CEKYLIUX,
TEOpeMa O KBaApaTe KacaTeIbHOMU.

Bekrop, amuHa (MOIydb) BEKTOpa, COHAIPABIEHHbIE BEKTOPbI, MPOTHUBOIOJIOKHO
HaIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalUd Haj
BeKTOpamu. Pa3iiojkeHne BEKTOpa Mo IBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BEKTOpa.
CkansipHO€ TPOU3BENECHNE BEKTOPOB, IPUMEHEHUE JUUIsl HAXOKIEHUS JIUIMH U YIJIOB.



JlexkapTOBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHHMS IPsAMOM M OKPYKHOCTH B
KOOpAMHATAX, IIEPECCUCHHUE OKPYKHOCTEH U NPAMBIX. MeTo KOOpAUHAT U €r0 IIPUMEHEHHUE.

[IpaBuiIbHBIE MHOTOYTOJIBHUKM. [[1MHA OKpyXHOCTHU. I'pagycHas v paguaHHas mepa yria,
BBIYMCIICHUE JUIMH OYT OKpYyKHOCTeH. [momans kpyra, ceKTopa, cermeHra.

JIBM>KEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPUU (GUTYp (JIeMEHTapHbIE IPEACTABICHNUS).
[TapannensHbiii neperoc. [IoBopoT.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMSA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHMSI Nporpammbl y4deOHOro kypca «I'eomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MpOSBJICHUEM HHTEpeca K MPOLUIJIOMY W HACTOSIIEMY POCCHUUCKOM MaTE€MaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEeMaTUKOB M POCCHUHCKOM
MaTeMaTUYECKOMN MIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JTOCTHKEHHUI B IPYTUX HAYKaX U MPUKIIATHBIX

chepax;
2) rpaxIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIHTAHME:

TFOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA M peau3allud ero Ipas,
MPEJICTaBJICHUEM O MAaTeMaTH4YEeCKHX OCHOBaX (YHKIIMOHUPOBAHUS DPA3JIUYHBIX CTPYKTYD,
SIBJICHUH, MPOLEyp TPakJaHCKOro oOuiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHUIO 3TUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM TOCTUKCHHIMA
HayKH, 0CO3HAHHEM BKHOCTH MOPAJTLHO-3TUYECKUX IPUHIIUIIOB B ACATEILHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOﬁ Ha aKTUBHOC Y4Y4aCTUC B PCHICHUH INPAKTUYCCKHUX 3aJa4d MaTeMaTU4eCKOi
HaIIpaBJICHHOCTH, OCO3HAHHUEM BAa)XHOCTHU MATCMATHYCCKOI'O O6pa3OBaHI/I$I Ha MPOTSKCHHUHA BceH
KHU3HHU OJIA YCHCHJHOﬁ HpO(i)eCCI/IOHaHBHOﬁ JACATCIIbHOCTHU U PAa3BUTHUCM HCO6XO,I[I/IMBIX YMGHPII;'I,
OCO3HAaHHBIM BbI60p0M H TIIOCTPOCHUEM HHHHBH,HyaHLHOﬁ TPaCKTOpPHUH O6pa30BaHI/I$I nu
KHN3HCHHBIX IIJIAHOB C y‘léTOM JIMYHBIX UHTCPCCOB U O6H_ICCTBCHHBIX HOTpe6HOCTeﬁ;

4) acTeTHYECKOe BOCIIUTAHME:
CIMOCOOHOCTBIO K 3MOIMOHAILHOMY M OCTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PENIEHHH, PACCYKICHUH, YMEHUIO BUEThH MATEMAaTHUECKHE 3aKOHOMEPHOCTH B

HCKYCCTBEC;

5) HEeHHOCTH HAYYHOT 0 MO3HAHMS:



OpHUEHTAllMEe B JESATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YEJOBEKa, MNPHUPOABI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOW HAyKh Kak c(epbl UYelOBEUeCKOW MCSITeNbHOCTH, ITAloOB €€ pa3BUTUS U
3HAYMMOCTH JUIsl PA3BUTHS LMBUJIM3ALUY, OBJIAJICHUEM SI36IKOM MAaTEMAaTUKU U MAaT€MaTUYECKOMN
KyJbTYpOM Kak CpEeACTBOM I[O3HAHHUS MHpPA, OBJIAJICHHUEM [POCTEUIIMMH HaBbIKAMHU
HCCIIEN0BATEIBCKON AEATEIBHOCTH;

6) ¢pusnyeckoe BocnuTanue, GOpMUPOBaHHUE KYJIbTYPbI 310POBbS H YMOIMOHAJIBLHOTO
Os1aromosyqus:

FOTOBHOCTBIO MPHUMEHSTh MaTeMaTUYeCKUE 3HAHMS B MHTEpPECaxX CBOEro 370pOBbS,
BEJICHUS 3I0pPOBOr0 00pasa >KHU3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (usnyeckass aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKAa pediexcuu,
IIPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY U TAKOI'0 K€ MpaBa JAPYroro 4eloBeKa;

7) IKOJOIr'H4€¢CKOC¢ BOCIIUTAHHE:

OpHEHTAIle Ha MPHMCHEHWE MAaTeMAaTHYSCKUX 3HAHWM JUIS PEIICHUs 33a4 B 00JacTH
COXPAaHHOCTH OKpPYKAOIIeH Cpeibl, IIaHUPOBAHUS IOCTYIIKOB M OIEHKH HMX BO3MOXHBIX
MOCIIEICTBUH UISI OKpYXKAloIIeH Cpeibl, OCO3HAaHHEM TJI0OOAIBHOTO XapakTepa dKOJIOTHYECKHX
mpoOJIeM 1 TyTel WX PelIeHNUS,

8) amanTanus K U3MEHSIONIMMCSH YCJIOBHSIM COI[MAJILHOM M MPUPOTHON Cpebl:

TOTOBHOCTBIO K JCWCTBUSIM B YCIIOBUSIX HEOMPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUUECKYIO AESITeNbHOCTb, B TOM YHCJIE YMEHHE YUUTHCS Y APYTUX
JoJiel, mpuoOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU W3
OTIbITA IPYTHX;

HE0OX0IMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWM, B TOM 4Hcie (HOpMyIUpOBaTh HJIEH,
MOHATHS, TUIOTE3bl 00 00BEKTax W SIBICHUAX, B TOM YHUCJIE pPaHEe HEU3BECTHBIX, OCO3HABATh
neQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBI0  OCO3HABAaTh CTPECCOBYKO  CUTyalUIlO0, BOCIPHUHHMATb CTPECCOBYIO

CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMI KOHTpPMEp, KOPPEKTUPOBATH MPUHUMAEMbIEC PEIICHUS U
JercTBUs, GOPMYITHPOBATH M OLIEHUBATH PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OTBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3zoBble Joruyeckue qeMcTBUA:
e BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOLIEHUN MEXAy MOHITUSIMH, (OPMYIHPOBATH OMpENENICHUs TOHSATHI,

YCTaHABJIMBATb CyIJ.ICCTBCHHBIfI IMPpU3HAK Knaccn(bmcaunn, OCHOBAHUA OJIA 0606II_ICHI/I$I n
CpaBHCHHA, KPUTCPHUU ITPOBOJUMOIO aHAIU3a,



e BOCHOPUHHUMATH, (POPMYIHpPOBATh M MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIBHBIC H
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIEC U 00IKE, YCIOBHEIC,

e BBIABJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpPEUHS B (paKTax,
JAHHBIX, HAOJIONEHUSAX M YTBEPXKACHUSX, MpemiaraTb KPUTEPHUH ISl BBISBICHHS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

e JIeNaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JNEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

e pa3duparh JAOKa3aTENbCTBA MATEMATUYECKUX YTBEP)KIEHHH (TPSMBIE U OT IPOTHBHOTO),
MPOBOJIUTH CAaMOCTOSITEIBHO HECIIOKHBIE JI0KA3aTENbCTBA MAaTEeMAaTHYECKUX (DaKTOB,
BBICTPAMBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKICHHUS,

e BpIOMpaTh crnoco0® pemieHuss y4eOHON 3amauM (CpaBHHUBAaTh HECKOJIBKO BapHAaHTOB
pelieHus, BbIOMpaTh Hanbojiee MOIXOJSAIMIMNA C Y4ETOM CaMOCTOSITENIBHO BbIJIEICHHBIX
KpUTEPUEB).

ba3oBsble uccienoBarebCcKue AeiiCTBUS.

e WCIOJB30BaTh  BOMPOCHI KAk  HMCCIEAOBATEIIBCKHMH  MHCTPYMEHT  ITO3HAHMS,
(hopMyITMpOBaTh BOMPOCHI, (PUKCHUPYIONTUE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSITEIHLHO
YCTaHaBJ'II/IBaTI) HCKOMOE€ M JJaHHOC, Q)OpMHpOBaTB FI/IHOT@S}’, apFYMeHTI/IPOBaTB CBOHO
IIO3HUIINIO, MHCHHUC,

e TPOBOJUTH IO CAMOCTOSTEIHLHO COCTABJICHHOMY IUTAHY HECIIOXKHBIA OSKCIICPUMEHT,
HEOOJIBIIIOE UCCIIEOBAHUE TI0 YCTAHOBICHUIO OCOOEHHOCTEN MAaTeMaTHUeCKOro 0OBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOM;

e CaMOCTOSITEIHLHO POPMYITHPOBATH 000OIIECHHUS U BBIBOJIBI IO PE3y/IbTaTaM IMPOBEAEHHOTO
HAOJIOJICHUS, HCCIICIOBAHUsSA, OICHHBATh JOCTOBEPHOCTH ITOJIYYEHHBIX PE3YJbTATOB,
BBIBOJIOB H 000OIICHHIA;

e IMPOTHO3HMPOBATH BO3MOXHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIBUTATH P EIOJIOKEHHUS O
€r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

e BBISIBJISITh HEIOCTATOYHOCTH U M30BITOYHOCTh MH(OPMALINHU, JTAHHBIX, HEOOXOAUMBIX JIJIS
pelIeHus 3a/1a4H;

e BBIOMpATh, AHANU3UPOBATH, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATh HHGOPMAIUIO
Pa3IUYHBIX BUJIOB U JOPM MPEICTABICHUS;

e BbIOMpaTh GopMy MpeacTaBieHUus MHGOPMAIUU U WILTIOCTPUPOBATH pellIacMble 3aa4u
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALIUSAMU;

e OILIGHUBATh HAIE&KHOCTh MH(MOPMALMU MO KPUTEPUSAM, MPEIJIOKEHHBIM YYUTENEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

e BOCHPUHHUMATH M (POPMYIMpPOBATh CYXJIEHHUS B COOTBETCTBHM C YCIOBHAMM U LEISAMU
oOmieHus, SICHO, TOYHO, TPAMOTHO BBIpaXaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
MIMCBMEHHBIX TEKCTax, JaBaTh IMOSICHEHMS MO XOAY PEIICHMs 3a/laud, KOMMEHTUPOBATh
MIOJIyYEHHBIN pE3yIbTaT;

e B X0j/1¢ 00CYX/IeHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMON TeMbl, IPOOIEMBI,
pelaeMon 3ajauu, BbICKa3bIBaTh MJIEU, HALIEJIEHHBIE HA MOMCK PEIICHMS], COMOCTaBIATh
CBOM CYX/IEHUS C CY)KJCHUSMU JPYrUX yJaCTHUKOB JAMAIOra, OOHAPYXKHUBATh pa3inyuue U
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CXOJICTBO TMO3WIMH, B KOPPEKTHOW ¢opme (HopMyIHpoBaTh pa3HOTIACHS, CBOHU
BO3PAKCHHUS;

e TMPEJCTABIATH PE3YIbTAThl PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, MCCIEIOBAaHUsA, MPOEKTa,
CaMOCTOSITEJIbHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C YYETOM 3a7ad MPE3CHTALUU U
0COOEHHOCTEH ayUTOPUH;

e IIOHMMATh M HCIOJIF30BATh MIPEUMYIIECTBA KOMAHAHON U MHIUBUIYATbHON pabOTHI MpH
peneHnn yaeOHbIX MaTeMaTHUECKUX 3a/1a4;

e IPUHHMATh LIEJb COBMECTHOW JEATEIbHOCTH, TUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThI, pactpenenaTs BUAbl paboT, JOTOBAPHBATHCS, 0OCYKIATh MPOLECC U PE3YNIbTAT
paboTeI, 00001aTF MHCHHSI HECKOJIBKUX JTFO/ICH;

e YYacTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYKIECHUS, 0OMEH MHEHHUSIMH, MO3TOBEIC
IITYPMBI ¥ JPYTHUE), BHIIOJIHITH CBOIO YacTh PabOTHI M KOOPAWHUPOBATH CBOU JICHCTBHS
C IpYTMMU YJICHaMH KOMaH/Ibl, OIICHUBATh KQ4e€CTBO CBOETO BKJIAJa B OOIINI MPOTYKT MO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBUSI.

PeryasiTuBHbIe yHUBepPcaJibHbIE YUueOHbIe 1eliCTBUA
Camoopranuszaums:

e CAMOCTOSITENILHO COCTaBJISTh IUIAH, QJITOPUTM pelIeHHs] 3aJayd (WM €ro 4YacTh),
BBIOMpATh CMoco0 pemeHuss ¢ Y4ETOM MMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTHPOBAaTh M KOPPEKTUPOBATh BAPHUAHTHI PEIICHUN € Y4ETOM
HOBOM HHpOpMaLIUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

e BIAJCTh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIA MpOIlecca M pe3ysbTara PErieHUs
MaTeMaTUYeCKOH 3a1aui;

e TPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IPH PEIICHUW 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HANJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3YJIbTAaTa JIEATEILHOCTH IMOCTABJICHHOMW IEIM U YCIOBHSIM,
OOBSCHATH PUYMHBI TIOCTHYKEHUS WJIM HEJIOCTHXKCHHS 1I€JIH, HAXOUTh OIIHUOKY, /JaBaTh
OIIEHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydyenus B 9 kjacce oOyJaromuiicss MOJYYUT CIEIYIOIIME MPEAMETHBIE
pE3yIbTaThI:

3HaTh TPUTOHOMETpPHYECKHE (PYHKIIMM OCTPBIX YIJIOB, HAXOAWTh C HUX TOMOIIBIO
pa3iMyHbIE  3JEMEHThl  MPSMOYTOJIBHOTO  TPEYrOJbHUKA  («pEUIeHHWE  MIPSIMOYTOJBHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) IJIMHBI U YIJIbI JUISI HETaOIMYHBIX
3HAYCHUMH.

[Tonb3oBatbest popmyrnamMu MPUBEACHHS] M OCHOBHBIM TPUTOHOMETPUUYECKHM TOKIECTBOM
JUISL HAXOKJAEHUS COOTHOLIEHUM MEXY TPUTOHOMETPUUYECKUMHU BETUYUHAMH.

Hcnonb3oBare TEOpEMBI CUHYCOB U KOCHHYCOB JUISl HAXOXKJICHUS PA3JIUYHBIX 3JIEMEHTOB
TPEYroJibHUKa («pElIeHUE TPEYroJIbHUKOBY»), MPUMEHATh UX MPH PEUICHUU TeOMETPUUYECKUX
3aJad.



Brnaners nmoHsATHAMU TpeoOpa3oBaHUs MOI00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX
¢uryp. [lonp30BaThcs CBONCTBAMHU 1000 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYHMCIIATH JJIHMHBI U
HAXOJUTh YIIbl y MOA0OHBIX ¢uryp. IIpuMeHsaTs cBoO¥cTBa MOJO0HS B MPAKTUYECKUX 3aJaydax.
YMeTb NpUBOAUTH MPUMEPBI NOJOOHBIX (UTYP B OKPYXKAIOIIEM MHpE.

ITonp30BaTbCst TEOpEMaMH O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIACHUHU OTPE3KOB
CEKYIIUX, O KBaApaTe KacaTeIbHOM.

[lomp30BaThcs BEKTOpaMH, TOHMMAaTh HX TEOMETPHYECKUH H (DU3HYECKH CMBICIH,
NPUMEHSATh UX B PEIICHHH TEOMETPUYECKHX U (pu3mueckux 3anad. [IpUMeHATh cKalspHOE
IIPOU3BEICHUE BEKTOPOB U1l HAX0XKACHUS JJIMH U YIJIOB.

ITonp30BaTbCcsi METONOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATH €r0 B PELICHHH
F€OMETPUYECKHUX U IIPAKTUYECKUX 3a/a4.

Bnagers MoHATUSAMU NPAaBUJIBHOTO MHOTOYTOJIbHMKA, JJIMHBI OKPY)KHOCTH, JJIUHBI TYTH
OKPYXKHOCTHM M paJUaHHOM MeEpbl YIJa, YMETh BBIYHCIATH IUIOLIAJb Kpyra M €ro 4acTeu.
[IpMeHsATh NOTydYEeHHbIE YMEHHS B IPAKTUUECKUX 3a7adax.

Haxomuth ocu (MM LIEHTPHI) CUMMETpUM (UTYp, NMPUMEHSTh JBMKEHMS IJIOCKOCTH B
MPOCTENIINX CITyqasiX.

[IpuMeHATH MOMy4YEHHBIE 3HAHUSA HA NPAKTUKE — CTPOMUTH MAaTEMaTUYECKHE MOJEIH JUIsS
3a/1a4 peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C IPUMEHEHHEM MOJ00us
Y TPUTOHOMETPUUYECKUX (PYHKIUH (TOTIB3YSICh, 1€ HEOOX0UMO, KAJIbKYJIATOPOM).

BOCIIUTATEJIbHBIN ACITEKT

Pabowas mporpamma no TC€OMETPHMM cocTaBleHa € y4eTOM pabodedl NPOTrpamMMEI
BocruTanus. [lmanupyemble  oOpa3zoBaTenbHble  pe3ynbTaThl  (paszmen  «llmanupyembie
pe3ynbTaThl») COAEpXKAT LEJIEBble OPUEHTUPBI, CPOPMYIMPOBAHHBIE C YYETOM MPOTPaMMBbI
BOCITUTAHMUSL.

BocnurarenbHblil NOTEHIMAT TpPEAMETa PEATU3YyETCs Yepes:

1. TlpuBneueHue BHUMaHUs 00y4arOMUXCs K [IEHHOCTHOMY acCHEeKTy M3y4aeMbIX Ha ypoKax
SIBJICHHM, OpPraHU3allii0 WX pabOThl C TMOJIydaeMOW Ha ypOKE COIMAIBHO — 3HAYMMOM
uHpopmaned — WHUIUHPOBAHUE €€ OOCYXKJCHHs, BbICKa3bIBaHUS OOYYAOIIMMHUCS
CBOEr0 MHEHHS IO €€ MOBO/IY, BEIPAOOTKH CBOEro K HEil OTHOILIEHUS;

2. JleMoHCTpauio 00Oy4arouuMcsi MPUMEPOB OTBETCTBEHHOTO, IPAXKAAHCKOTO MOBEACHUS,
MIPOSIBJICHUSI YEJIOBEKOIIOOUS U JOOPOCEpIEYHOCTH 4epe3 MOoJ00p COOTBETCTBYIOLIUX
TEKCTOB ISl YTEHMS, 3aja4 JJIs peuieHus, TPOOJIEMHbBIX CUTyalllil Ui 0OCYKIeHUS B

KJ1acce;
3. Ilpumenenue Ha YpOKax HWHTEPAKTHBHBIX (QopM paboThl ¢ OOy4YAIOUTUMUCS:
WHTEJUIEKTYaJbHBIX ~ WIP,  CTUMYJIHMPYIOIIMX  TO3HABATEIbHYIO MOTHBAIIHIO

oOyuaronuxcs; JOUAAKTUYECKOTO Tearpa, TIJie TMOJY4YeHHbIE Ha YypPOKE 3HAHHS
OOBITPBIBAIOTCS B TEATPATIbHBIX MIOCTAHOBKAX; TUCKYCCHU, KOTOPBIE IAal0T 00y4atomuMcs
BO3MOHOCTh TMPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JHAJIOTa; TPYIIOBOM
paboTel WM paboThl B Mapax, KOTOpbIe ydaT OOy4aromMXcs KOMaHAHOM paboTe u
B3aMMO/IEHCTBHIO C APYTUMH 00y4arOIUMUCS;

4. VHunuupoBaHHE U TMOAJIEPKKY HCCIIEAOBATENILCKOM NEATEIbHOCTH OOydYarolmMXCs B
pamMKax peanu3alui UMH HHIUBUAYAIbHBIX U TPYIIOBBIX HCCIEI0BATENBCKIX TPOEKTOB,
YTO JJacT 00Y4arOLUIMMCsI BO3MOKHOCTh IMTPHOOPECTH HABBIK CAMOCTOSITEIIBHOTO PELICHHS
TEOPETUYECKON MPOOJIeMBbl, HaBBIK I'€HEpUpPOBaHHA M O(opMIIeHHsS] COOCTBEHHBIX HJIEH,
HaBBIK YBa)KUTEJIBHOTO OTHOIIECHUS K Uy)KUM HJesAM, OQOPMIIEHHBIM B paboTax APYyrux
uccienoBaTeneil,  HaBbIK ~ MYOJMYHOTO  BBICTYIUIGHHS — Tepel  ayAuTOpueil,
apryMEHTHPOBAHMSI U OTCTaWBaHUS CBOEH TOUKH 3PEHUS.



TemaTu4yeckoe IIIAHUPOBAHUE

KomunuecTso Yucno
Ne Paspnensl, Tembl JacoB KOHTPOJIBHBIX
pabot
1 | BroaHoe nmoBTopeHue 1
2 | Bextopsl 21 2
3 CooTHoIIeHUsI MEX Iy CTOPOHAMH U yIiIaMu 17
TPEYrOJIbHUKA 1
5 | liivHa OKpYKHOCTH M IJIOLIAAb Kpyra 12 1
6 | dBmxeHus 5 1
! HauanbHble cBEeIEHUS U3 CTEPEOMETPUH 1
8 | IloBTOpeHwue 7
Uroro: 65 5
KanengapHo-TteMmaTuyeckoe miiaHupoBaHue 9 kiacca no moaysai «I'eomerpus»
Ne Koua- Jara Ko
ypoka Conep:kaHue ypoKkoB BO Ilnanu | ¢da | ppe
qyaco p- KT | KI
B Y. | M
IMoBTOpenne.(14.)
1. [ToBTOpenue kypca 8 knacca 2 05.09
BekTtopsl (219)
2. [Tonsarne BekTopa. OTKIIagbIBaHNE BEKTOPA OT JAHHOW TOYKH. 1 08.09
3. CymMma IByX BEKTOPOB. 3aKOHBI CIIOKEHHS BEKTOpOB. [IpaBmio 1 12.09
napauresiorpaMma.
4. CymMMa HECKOJIBKHX BEKTOPOB. 1 15.09
5. Brranranue BeKTOPOB. 1 19.09
6. Pemenue 3anau «CriokeHr€e U BHIYUTAHUE BEKTOPOBY 1 22.09
7. YMHOKEHNE BEKTOpa Ha YHCIIO. 1 26.09
8. YMHOKEHNE BEKTOpa Ha YHCIIO 29.09
9. [IpuMmeHeHue BEKTOPOB K PEIISHHIO 3a1ad. 1 03.10
10. | Cpennsist TMHUS TPaNSHH. 1 07.10
11. | Pemenwue 3anay «BekTopb». 1 14.10
12. | Koumponvuasn paboma no meme «Bexmopuviy. 1 18.10
13. | PaznoxxeHue BekTOpa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPaM. 1 21.10
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14. | KoopauHaThl BEKTOpA. 1 25.10
15. | Ilpocrefimue 3agaun B KOOpIUHATAX. 2 28.10
16. | Ilpocreiimue 3aga4n B KOOpIUHATAX 08.11
17. | Pemenue 3amgau «MeToa KOOPIAMHAT 1 11.11
18. | YpaBHeHHE OKPYKHOCTH. 1 15.11
19. | YpaBHenue npsimont 1 18.11
20. | Pemenue 3agau «YpaBHEHHUsT OKPY>)KHOCTH U TIPSIMOIA» 2 2211
21. 25.11
22. | Kowmponvuas paboma «Memoo xoopounamy 1

BeKTOPOB (174)

CooTHouieHust MCEKAY CTOPOHAMHA H YIJIaMH TPEYroJibHUKAa. CKaJ'lﬂpl-loe Mpou3BEACHUC

23. | CuHyC, KOCUHYC M TAHTE€HC YTJIa. 3 29.11
24, 02.12
25. 06.12
26. | Teopema o IIOIIAIU TPEYTOJIbHUKA 2 09.12
217. 13.12
28. | Teopema cunycoB. Teopema KOCHHYCOB 2 16.12
29. 20.12
30. | Pemrenue TpeyrojabHUKOB. 2 23.12
31. 27.12
32. | UsmepurenbHbie pabOTHI 1 13.01
33. | Pemrenue 3a1a4 «COOTHOLICHUS MEXAY CTOPOHAMH M yIIIaMH 1 17.01
34. | TpeyrompHUKa» 1 20.01
35. | CkanspHOe MPOU3BEACHUE BEKTOPOB. 1 24.01
36. | CkaysspHOE MPOU3BEIECHUE BEKTOPOB B KOOPAWHATAX 1 27.01
37. | IIpumeHeHme CKaJISIPHOTO MPOU3BENEHUS BEKTOPOB K 2 31.01
PEIIeHHUIO 3a]1ay.
38. | Kommponvnas paboma «CoomuouteHus Mexncoy CmopoHamu u 03.02
yearamu mpeyzonvHuka. CKanisiproe npouzseoetue 6eKmopos »
39. | IIpuMeHeHHE CKAIIPHOrO MPOU3BEACHUSI BEKTOPOB K 1 07.02
pEIIeHHUIO 3a]1a4.
JJiuHa OKPY:KHOCTH U IJIomaab kpyra (12 )
40. | IIpaBUIBHBII MHOTOYTONBHUK 1 10.02
41. | OKpy>XHOCTb, OITUCaHHAS] OKOJIO MPABHIIEHOTO 1 14.02
MHOTOYTOJIbHUKA ¥ BIIUCAHHAS B ITPABUJIBHBIA MHOTOYTOJHbHHK
42. | ®opmynsl A BEIYUCIEHUS TUIOMAAN TTPABIIEHOTO 1 17.02
MHOTOYTOIBHUKA, €T0 CTOPOHBI U pajnyca BIIMUCAHHOM
OKPYXHOCTH
43. | ®opmysbl A1 BEIYACIEHUS TUIOMAAH TTPABHIIEHOTO 1 21.02
MHOTOYT'OJIbHUKA, €0 CTOPOHBI U pajnyca BIUCAHHOM
OKPYXHOCTH
44. | Pemenue 3ana4 «lIpaBuIbHBII MHOTOYT OJIBHHUK 1 24.02
45. | nmHa OKpYXHOCTH 2 28.02
46. | dmuHa okpyxHOCTH. Pemenne 3amad. 03.03
47. | Ilnomaap Kpyra u KpyroBoro ceKropa 2 07.03
48. | IInomaap Kpyra u KpyroBoro ceKTopa 10.03




49. | Pemenue 3anau «/[nmuna okpyxknoctu. Ilnomane kpyray 1 14.03
50. | Pemenue 3amau «/lnuHa okpyxHoctu. [Inomans kpyra» 1 17.03
51. | Kowmponvhas paboma «/[nuna oKpyscHocmu u nioujads 1 21.03
Kpyea»
JABum:xenus (S4)
52. | Ilousrue nBukenusa. CBOWCTBA ABMIKEHUN. 1 24.03
53. | Pemenue 3aaau «l[lonsrue nemwkenus. OceBas ¥ EHTpaIbHASL 1 04.04
CUMMETPHI
54. | INapamienbublit nepenoc. [ToBopor. 1 07.04
55. | Pemenue 3amau o teme «I[lapamiensHbiil mepeHoc. [1oBopot.» 1 11.04
56. | Kommponvhas paboma «/[eudicerusy 1 14.04
I'naBa 14. HauyanbHble cBeieHHs U3 cTepeoMeTpun.(1 1)
57. | HavanbHble CBeIEHUS U3 CTEPEOMETPHUH. ‘ 1 ‘ 18.04 ‘
HTorosoe noBropenue (74)
58. | IloBTopenue. [TapamenbHbie IPSIMBIE. 1 25.04
59. | IloBTropenue. TpeyroibHUKH. 1 28.04
60. | [ToBTopenue. UeThIpeXyroIbHUKY. 1 02.05
61. | Umozosas konmponvras paboma no 2eomempuil. 1 05.05
62. | INoBropenue. OKPYKHOCTb. 1 12.05
63. | IloBTOpenue. BekTopsl. 1 16.05
64. | IloBTOpenue. MeToa KOOpAUHAT 1 19.05
65. | IToBTOpEHHUE. 1 23.05

Ipumeuanne: YuuThiBas KajgeHIapHblid yueOHbIi rpaduk Ha 2023-2024 yueOHbIH T, paclucaHue
ypokoB u TpynoBoit koaekc (npasauuunsie aau 11.10.22, 21.04.23, 09.05.23), u3MeHeHO pacipeaeicHue

KOJIMYECTBA YaCOB HA U3y4a€MBIC pa3I€iIbl.

I'eometpusi, 7-9xnaccel/ Atanacsa JI.C., byty3os B.®., Kanomues C.b. u npyrue,

AxknmonepHoe o0mectBo «M3natensctBo «lIpocBenienue»

METOAUYECKHE MATEPHAJIbBI JIS1 YUUTEJIA

YYEBHO-METOANYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

Metonnueckue pekoMeHaanuu k yaeOuuky Aranacsa JI.C. 7-9 kimacchl
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MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

-http://ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru
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