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IlosicHUTEJIbHAS 3aIIUCKA

Pabouas nmporpamma yueOHOTO Kypca «MaTteMatuka (anredpa, reoMeTpus)»
0a30Boro ypoBHs cocrtaBieHa Ha ocHoBe TpeboBaHuss ®I'OC u OOII, ¢ yuérom
aBTOPCKHUX MPOTPAMM:

- aBtopckoit mporpammel FO. H. MakaperueBa «Anredpa 7-9 kinaccei»
u31aHHOM B cOopHuKe «Anredpa 7-9 kiaccel», coctaButenb T. A. Bypmuctposa,
- M.: IIpocsemienue, 2018.;

- aBTopckoi mporpammel JI. C. Atanacsna. «['eomeTpusi» U31aHHOMN B
coopuuke «COopHUK pabouux nporpamm. ['eomeTtpust 7-9 kiaccbl», COCTaBUTENb
T. A. bBypmuctposna, - M.: IIpocsemenue, 2018.

1. Anrebpa. 7 kiacc: y4yeOHUK JJis 0011e00pa3oBaTeIbHBIX
opranusanuii/[FO.H. Makapsrues, H.I'. Munarok, K. U. Hemikos, C.b.
CyBoposga]; moa penakmueii C.A. TenskoBckoro. — M.: [IpocBeinenue.

2. Anre6pa. 8 kiacc: yuyeOHUK i 0011e00pa3oBaTeIbHBIX
opranusanumii/[FO.H. Makapsrues, H.I'. Munmtok, K. W. Hemikos u np.];
noa penakiuen C.A. Tenskockoro. — M.: [IpocBenienue.

3. Aure6pa. 9 knacc: ydeOHHUK 111 0011e00pa3oBaTEIbHBIX
opranusanuii/[FO.H. Makapsrues, H.I'. Munarok, K. U. Hemikos, C.b.
Cysoposga]; mox penakmueii C.A. TenskoBckoro. — M.: [IpocBeinenue.

4. Teometpus. 7-9 kiacchol: yueOHUK JJ1s1 0011e00pa30BaTEIbHBIX
opranmzanuii /[JI.C. AranacsH, B.®. byry3os, C.b. Kagomiies u ap.]. —
M.: IIpocaemienue.

baszucHbiii yueOHbII (00pa30oBaTEeNbHBIN) IJIaH HA U3yYEHUE MATEMATUKHU B
7 — 9 kyaccax OCHOBHOM HIKOJIBI OTBOJUT 5 Y4€OHBIX YACOB B HEJIEIIO B TCUCHHE
Ka)X70ro roga o0yuenus, Bcero 170 ypokos.

AJaredpa sBIsSE€TCS OJHUM W3 OIOPHBIX KypCOB OCHOBHOI'O OOIIETO
o0Opa3oBaHusA: OHAa 00ECIeYMBACT U3yUEHUE IPYTUX AUCIHUIUINH, KaK €CTECTBEHHO-
HAay4yHOro, TaK M TYMaHHTapHOTO IUKJIOB, €€ OCBOEHUE HEOOXOIUMO st
MPOJIOJDKEHUST 00pa30BaHUs U B MOBCETHEBHOM KU3HU. PazBuTue y oOydaronmxcs
Hay4YHbIX [MPEICTABICHUN O TNPOUCXOKIECHUU M CYHIHOCTU alreOpandecKux
abcTpakiuii, cnoco0e OTpaKeHUS MAaTEMaTUIECKON HAyKOU SBICHHUA U TIPOIECCOB
B IpUpoJiec W OOIIECTBE, POJIM MATEMAaTUYECKOrO MOJEIUPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PCHHUS
¥ KaueCTB MBIIIJICHUS, HEOOXOMUMBIX JIJISl afanTalli B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydenme anreOpbl oOecreuyMBaeT pa3BUTHE YMEHHS HAOII0IATh,
CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIUICHHS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBUS ¥ BBIBOJIBI,
dbopmynupoBaTh yTBepxKAeHUA. OCBOGHHE Kypca aareOpsl 00ecrieunBacT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYarol[MXCsA: OHHU MCHOJIB3YIOT JIEAYKTHUBHBIE U
WHJYKTUBHBIE paccyXJeHusi, 0000IeHNEe U KOHKPETU3al10, aOCTparupoBaHue u
anajoruto. OOyueHue  anreOpe  mOpeAnojaraeT  3HAYUTEIbHBIA  00BEM



CaMOCTOSITEJIbHOM  JIESITEIbHOCTH 00yYaroluxcsi, IO3TOMY CaMOCTOSTEIBHOE
pelIeHue 3a7a4 ABISETCS pean3alen 1eaTeIbHOCTHOIO MPUHIUIA O0yYeHHUS.

B crpykType mnporpammsl y4eOHOro Kypca «AnreOpa» s OCHOBHOIO
oOmiero o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANYECKHUE
nuHun: «Yucna u BBIYUCICHUSY, «ANreOpanueckue BhIpaXKEHUs», «YpaBHCHUS U
HepaBeHCTBay, «DyHkuumny. Kaxnas u3 3TUX coaepKaTelbHO-METOAUYECKUX
JIMHUM pa3BUBACTCs HA NPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, B3aUMOACHUCTBY C
JPYTUMU €ro JUHUAMH. B Xoae wu3ydeHus Y4yeOHOTO Kypca OO0ydarouuMmcs
NPUXOJUTCS JIOTHUECKU pacCykJaTh, UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
a3blK. B cBsi3u ¢ 3TMM B mporpammy yudeOHOro kypca «AnreOpa» BKIIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MpPEICTaBICHHbIE BO BCEX OCHOBHBIX paszjeiax
MaTEeMaTU4YeCKOro o0pa3oBaHUs M CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOUIMMUCS
OCHOB  YHHMBEpCAJIBHOIO  MareMaruyeckoro s3bika. CopaepxaTelbHOM U
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «Anredpay» sBIsSETCS €ro
UHTETPUPOBAHHBIN XapaKTep.

Copepxanue nuHUM «Yucia W BBIYMCICHUS» CIYXUT OCHOBOM s
JaNbHEUIIIEro U3y4yeHUs: MaTeMAaTUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOyYarOIIMXCs
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUSI MOJIB30BATHCA aJITOPUTMaMHU, a
TaKk)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsi TOBCEIHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O YMCJIE HA YPOBHE OCHOBHOTO O0IETO 0Opa3oBaHMS
CBS3aHO C pAalMOHAIBHBIMM M HUPPALMOHAIBHBIMU YHCIAMHU, (HOPMUPOBAHHEM
NOPEACTAaBICHUNA O JEUCTBUTEIBHOM 4YHUCJE. 3aBEpIIEHUE OCBOEHUS YHUCIOBOM
JMHUU OTHECEHO K CpeiHEMY 00111eMy 00pa30BaHUIo.

Copeprxkanue qByX anre0Opandeckux JUHUN — « ANreOpandecKkrue BhIPaKESHUS»
U «YpaBHEHHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHMIO y OOYHAIOIIUXCS
MaTEMaTUYECKOTO armapara, HeoOXOIMMOTO HJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEAMETOB M IMPAaKTUKO-OPUEHTUPOBAHHbIX 3amad. Ha ypoBHe
OCHOBHOTO 001Iero oOpa3oBaHus Y4YeOHBIH Marepuan TPYNIHUPYETCS BOKPYT
paIMOHANILHBIX BBIpOKECHHU. AJreOpa IeMOHCTPUPYET 3HAUCHNE MAaTEeMAaTHKU Kak
A3bIKa JJI1 TIOCTPOEHUS MATEMATHYECKUX MOJENeH, OMUCAaHUS MPOILIECCOB U
SABJIICHUN peadbHOrO Mupa. B 3agaum oOyueHus anrebpe BXOMAT TaKKe
JaNbHEWIIee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAMMOTro, B
YaCTHOCTH, IS OCBOCHHSI Kypca HWHGOPMATUKH, W OBJIAJICHHE HaBBIKAMU
JIeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX ()OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHMsI, CIOCOOHOCTEN K MATEMATHYECKOMY TBOPYECTBY.

Coneprxanve QyHKIIMOHATBHO-TpaUUecKOil THHUH HAIEJICHO Ha TOyYCHHE
oOydJaromMMHCS 3HAHUK O (QYHKIUAX KaK BOKHEHUIIEH MAaTEMaTHYECKOW MOJIETH
JUTSL OTIUCAHUS M UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOILECCOB U SIBIICHUM B MPUPOJIE
u oOmectBe. M3ydeHwe martepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYaOIIMXCS
YMEHUS UCIIOIb30BaTh Pa3IUYHbIE BbIPA3UTENIbHBIE CPEICTBA A3bIKa MATEMATUKU —



CJIOBECHBbIE, CHUMBOJIMYECKHE, rpaduyueckue, BHOCUT BKJIaJd B (QOpMHUpPOBAHUE
MPEACTaBICHUN O POJIM MAaTEeMaTUKK B PA3BUTUH IUBWIU3AIUUA U KYJIBTYPHI.

CornacHo yueOHOMY TIaHy B 7-9 Kjaccax u3ydaetrcss y4eOHBIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3feiibl COJCpKaHUS:
«Yucna u BBIUMCICHUS», «AireOpandeckue BBIPAKEHUsS», «YpaBHEHUS U
HEPaBEHCTBa», «DYHKITUN.

Ha u3yuenue yueOHoro kypca «Anredpa» oroautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 4gaca B Hemento), B 8 kimacce — 102 gaca (3 yaca B Heaemo), B 9
kinacce — 102 gaca (3 yaca B HEZIEIIO).

I'eomeTpusi Kak OJWH W3 OCHOBHBIX pa3J€lOB WIKOJbHOW MATEMAaTHUKH,
UMEIOIINI CBOEH IeJbI0 00eCTeUnTh U3yYeHHUE CBOWCTB U pa3MepoB Quryp, ux
OTHOIIEHWA MW B3aUMHOE PACIOJOXKEHHE, ONUPAETCS HAa  JIOTUYECKYIO,
JI0KA3aTeNIbHYI0 JIMHUIO. LIEeHHOCTh M3ydeHUs T€OMETPUU HAa YPOBHE OCHOBHOI'O
o01rero oOpa3oBaHUs 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUICS YYUTCS MIPOBOJHUTH
JI0OKA3aTeJIbHbIE PACCYXACHUSI, CTPOUTh JIOTUYECKUE YMO3AKIIOUCHUS, JOKA3bIBaTh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHIPUMEPHI K JIOKHBIM, IPOBOJUTH
pacCykJIeHusI «OT TPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPU3HAKOB,
dbopmMynUpoBaTh OOpPATHBIC YTBEPKICHHS.

Bropoil uenpt0 u3ydeHUsT T€OMETPUM SIBIISIETCS HCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA NPH PEIIEHUM KAaK MATEeMaTUYECKHX, TaK M IMPAKTUUYECKHUX 3aj]ad,
BCTPEUAIOIIMUXCA B pealbHOW Ku3HU. OOyyalomuiicss OJDKEH Hay4YUThCS
OTIPEJICIUTh TE€OMETPUUECKYI0 (DUTYpY, ONMUCATh CIOBAMH JAHHBIM 4YEPTEXK WIH
PUCYHOK, HANTH TUIOLIAAbh 3€MEJIbHOTO Y4acTKa, pacCYUTAaTh HEOOXOIUMYIO IJTUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOyeMble pa3Mephbl rapaka il aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIWUTEIbHAS JIMHUS B U3YYCHUU T'€OMETPHH.
[Ipu pemieHuu 3amay MPAKTUUYECKOTO XapaKTepa OOYyYarONIMIICS YUWUTCS CTPOUTH
MAaT€MAaTHUYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CHUTyallud, HPOBOJUTH
BBIYUCJIEHUS U OLIEHUBATh aJICKBATHOCTD IMOJYYEHHOT'O pPe3yJibTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU YyYEOHBIMH
MpeIMeTaMi, MOTUBUPOBAThH MCIOIb30BATh OMPEACICHUS TEOMETPUIECKUX (PUTYD
U TIOHSATHH, IEMOHCTPHUPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHA B (U3HKE U
TEXHUKE. OTH CBsi3W Hauboznee SpKO BHAHBL B Temax «BekTopsy,
«Tpuronomerpuueckue cooTHOWEHUs», «Meron koopauHar» u «Teopema
[Tudaropar.

VYueOHbiii Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC Pa3JIeiIbl
conmepxkanusi: «l'eomerpuyeckue (¢GuUrypel W WX CBOWCTBay, «M3mepenwme
FEOMETPUYECKUX  BEIUYUH», «JleKkapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BekTopb», «JIBUxkeHUs II0CKOCTHY, «IIpeoOpazoBaHust mogo0usy».

Ha uzyuenue yueObHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 vacoB (2 yaca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B Henenwo), B 9
Ki1acce — 68 gacoB (2 yaca B HEAEIIO).



I11aHnupyeMble pe3yJbTaThl 0CBOCHHMS YY€0OHOI0 MpeaMeTa, Kypca

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTO Kypca
«AnreOpa» XapaKTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBJIEHUEM HMHTEpPECA K NPOLLIOMY M  HACTOSIIEMY POCCHUICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHICKOM MAaTEMAaTHYECKOM ILIKOJIBI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00S13aHHOCTEH IrpaklaHUHA U pean3aliu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOilecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIEHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIMpaBJIE€HHOCTH, OCO3HAHMUEM BaXKHOCTH MaTEMaTUYECKOTO
oOpa3oBaHUs Ha MPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUMH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHAMBHUIYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUN, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTH4EeCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTaluuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4dHBIX
IIPEICTAaBIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTHYECKOM HAyKH Kak cQepbl YeI0BE4YECKOU
NEATENIbHOCTH, ATANoB €€ Pa3BUTHUS M 3HAUYUMOCTU JIJIi PA3BUTUS LIUBUIIM3AIUH,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOl Kak CpelICTBOM



MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS U
3MOLMOHAIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYECKUME 3HAHUS B HMHTEPEcax CBOETO
3I0pOBbs,  BEJIEHUA  30pOBOro  oOpa3a JKM3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPEQIIEKCUM, TPU3HAHUEM CBOETO
npaBa Ha OUIMOKY U TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEeHUEe MaTeMaTUUYeCKUX 3HAHUU /I pelIeHUs 3a7a
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolled cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM WX BO3MOJKHBIX TIOCJIEACTBUI Jii OKpY>KaloIIeW cpeibl, OCO3HaAaHHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHUAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHCIIE
YMEHHE YYUTHCS y JPYTUX IIOJeH, MpuoOpeTaTh B COBMECTHOM NEATENbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynHpoBaTh UJIEU, MOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS U JACUCTBUS, (QOpMyTHUpOBaTH W OICHUBATH PUCKH H
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

* BBISIBIIATh M XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUH MEXAY TMOHATUIMH, (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSTUH, YCTAaHAaBIWMBATh CYIIECTBEHHBIH  MPHU3HAK
KIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCIIpUHUMATh,  (QopMymupoBaTh ©  TPEOOPa3OBBIBATH  CYKIICHUS:
YTBEPNUTEIbHBIC W OTPHUIATEIbHBIC, CIWHWYHBIC, YaCTHBIC W OOIIHeE,
YCIIOBHEIE;



eBBIBISITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpoTHBOpeYHsl B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHHSIX,
mpenjgaraTb  KpUTEPUH AN BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e ICNIaTh BBIBOABI C HCIIOJB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

e pa30upaTh J0KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHHUH (TPSAMBIE U OT
OPOTHBHOIO), MPOBOAWTH CAMOCTOATEIHFHO HECIOXKHBIC I0Ka3aTeIhCTBa
MaTeMaTU4ecKuX (aKTOB, BBICTpaWBaTh apryMEHTAIUIO, TPUBOJIUTH
IpUMepHl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

e BBIOMPATh CMOCOO pelieHuss y4yeOHOW 3amaur (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOUpATh HauOoJiee TMOAXOAAIUN ¢ Y4ETOM
CaMOCTOSITEITFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarebcKue AeiCTBHS:

¢ ICTIOJTF30BaTh BOIPOCHI KaK HCCIIENOBATEILCKANA HHCTPYMEHT ITO3HAHUS,
GopMynupOBaTH BOMPOCHL, (PHUKCHPYIONIME MPOTHBOpPEUHE, MpodiieMy,
CaMOCTOSITENTFHO yCTaHABIMBAaTh KCKOMOE U JlaHHOe, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

¢ [IPOBOJIUTh 10 CAaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIH
OKCIIEPUMEHT,  HEOOJIbIIIOE  WCCIEOBaHME  TIO0  YCTAHOBJICHUIO
O0COOEHHOCTEW MaTeMaTUYecKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

e CAMOCTOSITENIbHO (pOopMyNTHMpoBaTh OOOOIIEHHS W BBIBOABI 1O PE3yJIbTaTaM
POBEIEHHOTO HAOIOACHUS, MCCIIEIOBAaHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M OOOOIICHUI;

e IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpoOIlecca, a TaKKe BBIABUTATH
MIPEIIOIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

 BBISIBJISITH  HEJAOCTATOYHOCTh M H30BITOYHOCTh HMH(OpPMAlMM, JaHHBIX,
HEOOXOAMMBIX JUISl pEIICHUs 3a/1a4H;

 BEIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH
MH(POPMAIUIO Pa3INYHBIX BUIOB U (POPM IPEICTABICHUS;

e BEIOMpPATh (OpMY TIpPEACTaBICHUS WHHOPMANMA W WIIIOCTPUPOBATH
pemiaeMble 3aJadd CXEMaMH, JIuarpaMMaMH, HWHOM Trpadukoid u ux
KOMOMWHAIIHSIMU;

¢ OIICHUBATh HAAEKHOCTh HHGPOPMAIMU 10 KPUTEPUAM, NPEIIOKESHHBIM
yuuTeleM WK cHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KomMyHnKaTHBHBbIE YHHBePCAJIbHbIE YUeOHbIe AelcTBUSA:

¢ BOCIIpUHUMATh M (OPMYIUPOBATH CYKICHHUS B COOTBETCTBHH C YCIOBUSMHU

U 1ensMud OOLIeHHs, SCHO, TOYHO, TPAaMOTHO BBIPaXKaTb CBOIO TOYKY



3peHUsl B YCTHBIX W NMHUCbMEHHBIX TEKCTAX, JAaBaTh MOACHEHHS MO XOIYy
pelieHus 3aJa4l, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YNIbTAT;

eB X0/ie 00CYXXJI€HHs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIa€MON TEMBI,
po0JIeMBbl, pelaeMoil 3a/1auu, BbICKa3bIBATh U/IEH, HAIIEJICHHBIE HA MOUCK
pELIeHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYXUBAaTh pa3JIMYUE€ U CXOJICTBO IMO3ULIUMN, B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;

o IPEACTABIISTH PE3YJbTAThl PELICHUS 3aJ]a4H, SIKCIIEPUMEHTA, UCCIEAOBAHMS,
IPOEKTa, CaMOCTOATENbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4ETOM
3a/1ay mpe3eHTaluu 1 0COOEHHOCTEN ayAUTOPHUH;

e IOHUMATh U KCIOJIH30BATh MPEUMYILECTBA KOMAHIHOW M MHAMBHUAYATbHOM
paboThl MpHU pelIeHUH Y4eOHbIX MaTeMaTHUYEeCKUX 3a/1aY;

e IPUHUMATh 1I€JIb COBMECTHOM MAESATENbHOCTH, IUIAHMPOBATh OPraHU3aLHUIO
COBMECTHOM paboThl, pacmpenensiTb BHABI padoOT, OTOBapUBATHCA,
o0CyX1aTh MPOLECC U Pe3yJbTaT padoThl, 00001IaTh MHEHHSI HECKOJIbKHUX
JIIO/IEH;

ey4acTBOBaTh B TPYyNHoBBIX (Qopmax paboTel (oOcyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl U JIpyTu€), BBIMOJIHATH CBOIO YacThb
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUSI C APYTUMH YJI€HAMH KOMAH[bI,
OLIEHHMBATh KAaueCTBO CBOET0 BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHSM,
c(OpMyJTUPOBAHHBIM YYaCTHUKAMHU B3aUMOIECHCTBHSL.

PeryisiTuBHBbIC YHUBEpCaIbHbIE y4eOHbIE 1eICTBUSA
Camoopranusanus:

¢ CAMOCTOSITEJIBHO COCTABJIATH IUIaH, QJTOPUTM pElIeHUs 3agaud (WId ero
4acTb), BbIOMpaTh CHOCOO pelIeHHs] C yYETOM HMEIOLIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHUPOBAThH
BapUaHTHI PEIICHUH ¢ y9€TOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJICKT:

e BJIAJIETh CIIOCO0AMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA ITpoliecca U pe3yJibTrara
pelIeHNs] MaTEMaTHYECKON 3a/1a4u;

e IPEABUAETH TPYIHOCTH, KOTOPBIE MOI'YT BO3HUKHYThH IIPH PELICHUH 3a]a4H,
BHOCHUTb KOPPEKTHUBHI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
HalJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEN;

e OLICHUBATh COOTBETCTBUE pE3yJbTaTa JIEATEIbHOCTH MOCTABJICHHON LIEIU U
YCIIOBUSIM, OOBSICHATh NMPUYMHBI JOCTHIKEHMSI WIH HEJOCTHXKCHMS LEJH,
HaXOJIUTh OLIUOKY, aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyuenuss B 7 kjacce OOyYarolIMICS TMOJIYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:



Yucaa v BbIYMCICHUS

BoinonHsATh, coueTas YCTHbIE W MUCbMEHHBIE TPUEMBI, apupMETHUECKUE
NEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3Ha4YeHUsT YKCIOBBIX BBIPAKECHUHN, MPUMEHSATH pPa3zHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT 0fHOM (OPMBI 3aMHMCH YUCET K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsITh yncna.

BhINOTHATS TPUKUJIKY U OIEHKY Pe3yJibTaTa BHIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BbIpaKEHUW. BBIMOMHATH NEUCTBUS CO CTEMEHSMHU C HATypaJbHBIMHU
MOKa3aTEeISIMU.

[IpuMeHsT,  NpU3HAKK ~ JACIMUMOCTH,  PA3JOKEHUE HAa  MHOXKUTEIU
HATypPaJIbHBIX YHUCEI.

Pemath mpakTHKO-OPUEHTUPOBAHHBIC 3aJayl, CBS3aHHBIC C OTHOIICHUEM
BEJIMYUH, MPOMOPIHUOHATBHOCTBIO BEJIWYUH, TMPOIEHTAMH, HHTEPIPETHUPOBATH
pe3yabTaThl pElICHUs 3aAa4 C Y4ETOM OTpaHWYEHUM, CBA3AHHBIX CO CBOWCTBAMH
paccMaTpUBaeMbIX 0ObEKTOB.

AsireOpanyeckue BbIpasKeHUS

Hcnonb3oBaTh anreOpandyecky0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTDH
e€ B Ipoliecce OCBOCHHs Y4eOHOTro MaTepuaia.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAKCHUM TPU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BoeimonHaTh  mpeoOpa3oBaHUS  IENOTO  BBIPAXEHUS B~ MHOTOWICH
IIPUBEICHUEM TI0JIO0OHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXEHUE OJIHOWIEHAa HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBAJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyiecTBasATh Pa3l0KEHUE MHOTOYJIECHOB HA MHOMKHUTEIH C IOMOIIbIO
BBHIHECEHUS 3a CKOOKM OOIIEro MHOMHWTENS, TPYNIHUPOBKH  CIAraeMbIX,
npuMeHeHus1 (HOPMYJT COKPAIEHHOTO YMHOKEHHUS.

[IpuMensTh npeoOpa3zoBaHKsi MHOTOUJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYypAJIbHBIMU MOKA3aTEISIMHU IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHHsS C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiia
nepexojia OT UCXOJAHOTO YPaBHEHUS! K paBHOCUIIbLHOMY emy. [IpoBepsiTh, siBiseTcs
JIX YUCJIO KOPHEM ypaBHEHHUS.



[IpumeHsATh rpaduueckre METOAbI IPU PEIICHNUN JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YUCEN, SBIAIOIIMXCA PEIICHUEM JMHEHHOTro
YPAaBHEHHUS C ABYMS IEPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOM IUIOCKOCTH TpaUK JUHEHHOTO YpaBHEHUS C
JIBYMsl TEPEMEHHBIMHU, NOJb3YyACh TIpadUKOM, HPHUBOJIUTH HPUMEPHI PEIIEHUs
YpaBHEHHSI.

Pemats cucteMsl IByX JINHEWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMHU, B TOM
quciie rpaguyecKu.

CocraBiAiTp M pelIaTh JUHEMHOE YpAaBHEHHE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHHUH MO YCIOBHIO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4U MOJTYyYEHHBIA pe3yJIbTarT.

DyHKUUMA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 33 JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKM IO 3aJaHHBIM KOOpIMHATAaM,
CTpouTh rpaduku TMHEHHBIX QYyHKIUN. CTpouTh rpaduk QyHKIMHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUNA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxoauTe 3HaueHne QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBiIeHUs W aHalW3a WHGOpMAIUH,
U3BJIEKATh U UHTEPIPETHUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEATHHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

K koHmy oOyuenns B 8 kJjacce OOyJaromMCS TIONTYYUT CIICIYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp30BaTh HayajapHBIE IPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YHCeN JJIsl CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHUH, H300pakaTh JIE€HCTBUTEIIbHbIC
YyCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpuMeHATh MOHATHE apUPMETHUECKOTO KBaJpPaTHOTO KOPHs, HaXOIUTh
KBaJI[paTHbIE KOPHH, HCIOJb3Yysd MPH HEOOXOIUMOCTH KaJbKYJIATODP, BBIMIOIHSITH
npeoOpa3oBaHUsl BBIPAKEHUM, COJEP)KAIIMX KBaJApPaTHbIE KOPHH, HCIOIb3Ys
CBOWCTBA KOPHEWN.

Hcnonp30BaTh 3anucy OOJBIIMX M MAJIBIX YUCEN C MOMOIIBIO JI€CATHYHBIX
npoOeii u creneHel yucna 10.

AuredOpanyeckue BbIpasKeHUsI

[IppuMeHATP TOHATHE CTENEHWM C LEJNbIM  IIOKA3aTesIeM, BBIIIOIHATH
npeoOpa3oBaHus BEIPAXKEHHM, COAEPIKAIIUX CTENIEHU C LEIbIM [T0Ka3aTeIEM.



BbINOTHATh TOXKIIECTBEHHBIE MPEOOPA30BAHMS PAlMOHATILHBIX BBIpaKECHUN
Ha OCHOBE MPaBWJI JEUCTBUI HAJl MHOTOUJICHAMH U alre0panyecKuMu Jpo0sMHu.

PackiianbiBaTh KBapaTHBIN TPEXWICH HA MHOKUTEIIU.

[TpumensTh peoObpa3zoBaHus BHIPAKECHUM SISl pEUICHUS Pa3IUYHBIX 3a7a4 U3
MAaTEMAaTHKH, CMEXHBIX MTPEIMETOB, U3 peaIbHON MPAKTUKHU.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHelHbIE, KBaJpaTHbIC YPAaBHEHUS U PAllMOHAIBHBIC YpPaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI JBYX YPAaBHECHUH C JIByMS IEPEMEHHBIMM.

[TIpoBOAUTH MPOCTEUIINE UCCIEAOBAHUS YPABHEHUW M CUCTEM YpPaBHEHHUI, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, UMEET
W ypaBHEHUE WJIM CHUCTEMA YpPaBHEHUW PEUICHUs, €CIU MUMEET, TO CKOJbKO, U
npouee).

[lepexonuth OT ciIOBECHOUW (OPMYIMPOBKU 3a7aud K €€ ajredpandeckoun
MOJIEIM C TIOMOULIBIO COCTABJIEHUS YPaBHEHUS WM CHUCTEMbl YypaBHEHMHH,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a1a4M MOJTYUYCHHBIN pe3yabTar.

[IprMeHSTh CBOMCTBA YMCJIOBBIX HEPABEHCTB JJIsI CPaBHEHUSA, OILICHKH,
peliarh JMHEWHbIE HEPABEHCTBA C OJIHOM TMEPEMEHHONW U MX CUCTEMBbI, /1aBaTh
rpadUyYecKy0 WUIFOCTPAIlUI0 MHOXECTBa pEIICHUH HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUUMA

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHAJIBHBIE TOHATUS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE 00O03HAUYEHMsI), ONMpEAENsITh 3HaueHHe (YHKUUHU O 3HAYCHHUIO
aprymeHTa, OlpeaeNaTh CBOMCTBA (PYHKIIMU 1O €€ rpaduKy.

CrtpouTth rpaduku JIeMEHTAPHBIX (PYHKIIUHA BUAA:

y = kiX, y = X2, ¥y = x3y = [X|, Yy = VX, omuchIBaTh CBOWCTBA YHCIOBO
dbyakuM 1o e€ rpaduxy.

K koHmy oOyueHus B 9 kJjacce OOYyYarOIMMICS TMOIYYUT CICAYIOIIHE
MIPEIMETHBIE PE3YIIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATh U YIOPSAJOUYMBATH PALlMOHATIBHBIE U UPPAI[MOHAIbHBIE YHCIIA.

BeimonHaTh  apudMeTHdyecKue JEeUCTBUS C PAlMOHAIBHBIMU YHUCJIAMH,
coyeTas YCTHbIE M IIMCbMEHHbIE NPUEMBI, BBIINOJHATh BBIYUCICHUS C
UppaIlMOHAIIBHBIMU YUCIIAMU.

Haxomute 3HaueHus CTENEHEW C LEIbIMH IOKa3aTeJisiIMU M KOPHEW,
BBIYUCIISITh 3HAUEHUSI YNCTIOBBIX BBIPAKEHUI.

OKpyryisiTh JI€MCTBUTEIBHBIE YHUCJA, BBINOJIHATH NPUKUIKY pe3yibTaTa
BBIUNCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHbIE M KBAaJpATHBIE YpPAaBHEHWs, YPAaBHEHHMS, CBOISIIMECS K
HUM, pOCTENIInEe IPOOHO-pallMOHAIbHBIE YPABHEHHUSI.



Pemate cucteMsl ABYX JIMHEHMHBIX YPaBHEHHUM C ABYMS IEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OHO YPABHEHUE HE ABIISIETCS JIMHEHHBIM.

Pemiath TeKCTOBBIE 3ajauM alreOpamvdeckKuM CIOCOOOM € TMOMOIIBIO
COCTaBJICHUSI YPAaBHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

IIpoBOAUTE IIPOCTEUIINE UCCIIENOBAHNUS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE€ C TPUMEHEHUEM rpadUyecKuX MpecTaBieHui (YCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHMH PEIICHHUs, €CIIM UMEET, TO CKOJBKO, U
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPAaBEHCTB HAa YMCIOBOW MPSIMOM, 3alUCHIBATh PEUIEHHWE C MOMOILIBIO
CUMBOJIOB.

Pemlatb  cucremMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3aMUCHIBATH PELICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEILIEHUU PA3JIMYHBIX 3a7a4.

DyHKUUHA

PacnioznaBath (GyHKIMM HM3y4eHHBIX BUIOB. [loka3piBaTh CXeMaTHYECKH

pacrojoKeHHe Ha KOOPIHHATHOMN TIOCKOCTH TpadukoB GyHkumil Buga: y = KX, Yy
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HAYCHUH KOA(PPHUIIMEHTOB, OMMCHIBATH CBOMCTBA ()YHKIIHIA.

Crtpouth U H300pakaTh CXeMAaTHYECKH I'pa@UKW KBaIpaTHYHBIX (YHKLHUM,
OIMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpadukam.

PacnioznaBaTh kBagpaTnyHyro QyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 pEaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YuciioBbIe MOCTEA0BATEIbHOCTH M MPOrPeccuu

PacrioznaBath apudmeTHUECKyl0 W TE€OMETPHUUYECKYI0 MPOTPECCUU MpH
pa3HbIX crlocobax 3aaHusl.

BbIONHATS  BBIYHCICHUS C HUCIOJb30BaHWEeM (opMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI MIEPBHIX N YJICHOB.

N300pakath wiI€HBI TMOCIEIOBATEIBPHOCTH TOYKAMU Ha KOOPAMHATHOM
IJTIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHMCJIOBBIMHM MOCIEI0BATEIbHOCTAMH, B TOM
qHCIIe 3a/1a4u U3 PeabHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYIATOPA, IHUGPOBBIX
TEXHOJIOTHUH).

IINIAHUPYEMBIE PE3VJBbBTATBI OCBOEHHUHS TIIPOI'PAMMDBI
YUYEBHOI'O KYPCA «(T'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBUHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI



JIn4YHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«I"eomeTpus» XapaKTEPU3YHOTCS:

1) naTpuoTHYecKoe BOCIIMTAHHUE:

[IpOSIBJICHUEM HHTEpEca K MPOLUIOMY UM HACTOALIEMY POCCHUUCKOU
MAaTEMATUKHA, IIEHHOCTHBIM  OTHOLICHUEM K  JIOCTH)KEHUSM  POCCHUUCKUX
MaTEMAaTUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJbI, K HUCIOJb30BAHUIO ATUX
JOCTH>KEHUH B IPYTUX HAayKaxX U MPUKIAIHBIX chepax;

2) rpa:kIaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W peallu3alii ero
npaB, MPEJACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKJACHHUIO 3TUYECKUX MPOOJieM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHMEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YaCTHE B PEIICHUU NPAKTUYECKUX 3ajad
MAaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOTO
o0pa3oBaHus Ha MPOTHKEHUU BCEM KM3HM ISl yCNEmHOW MNpodecCuOHATbHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHHEM MHANBUIYATLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIIOCOOHOCTBIO K OSMOIHUOHAIBHOMY U  O3CTETUYECKOMY  BOCIPHUSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEIICHWH, PaCCyXICHUW, YMEHHUIO BHIEThH
MaTeMaTHYECKNE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 NO3HAHUS:

OpUEHTAIlMEd B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOIbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUS M 3HAYMMOCTH JUISI Pa3BUTHs LUBUIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaTEMaTUKU U MAaTE€MaTUYECKOM KYJIbTYpPOH KaK CpEICTBOM
[IO3HAHUSI MHPA, OBJIAJCHHUEM IPOCTEUIIMMH HABBIKAMHU HCCIIEIOBATEIbCKON
NEeATEIIbHOCTH;

6) ¢usuueckoe BocnuTtanue, (popmMHupoBaHHEe KYJBTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0JIAT IOy YU :

FOTOBHOCTBIO MPHUMEHATH MAaT€MaTUYECKHE 3HAHUS B HMHTEpPECAX CBOETO
3I0pOBbs,  BEIEHHA  30pOBOro  oOpa3a JKHW3HM  (30pOBOE  IIUTaHHE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HABBIKA PEePIEKCUM, NPU3HAHHEM CBOETO
MpaBa Ha OIMOKY U TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:



OpHUEHTALIMEN HA NMPUMEHEHUE MAaTEMATUYECKUX 3HAHUM JUISl PELICHUS 3a1a4
B 00JIaCTU COXPaHHOCTH OKpY’)KaloOIIeH Cpeapl, IJIAHUPOBAHUS IOCTYNKOB U
OLICHKM HMX BO3MOXHBIX IOCIEACTBUM ISl OKPYKAIOLIEH Cpeabl, OCO3ZHAHUEM
IJI00AJIBHOTO XapaKTepa SKOJOTMYECKUX IPOOIeM U MyTel UX PEIICHMUS;

8) ajanTanus K M3MEHSIOIUMCH YCJOBHUSM COLUMAJIBLHON ¥ NMPHPOIHOH
cpeasbl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCIIOBHSX HEONPEACIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH YEPE3 NPAKTUUECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y JPYrux JoJIel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH
HOBBIE 3HAHMSI, HABBIKM Y KOMIIETEHIIMU U3 OIbITA APYTUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
(bopMynHpoBaTh UJIEU, TIOHATHUSA, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSAX, B TOM YHUCIIE
paHee  HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0O KaK BbI30B, TPeOyIOUIUH KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAaeMble PEIIeHUs W JAEUCTBHs, (DOpMYyIUpOBaTh M OICHUBATH PUCKH H
NOCHeCTBUS, (GOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbHI
Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble Jornueckue AeMcTBUA:

e BBIABISITh M XapaKTEPH30BATh CYIICCTBCHHBIC NMPHU3HAKA MATEMATHUECKUX
OOBEKTOB, TOHSATHH, OTHOIIEHWUH MEXIy TOHATHAMHU, (HOPMYINPOBATH
ONpe/eNiCHUs]  TOHSATHH, YCTaHABIWBATh  CYIICCTBCHHBIH  NpPHU3HAK
KJaccu(pUKaIlMi, OCHOBAHUS JUIsi OOOOIICHUS W CpaBHEHUS, KPUTCPUH
IPOBOAMMOTO aHAIIN3A;

e BOCHpHUHHMATh, (OPMYIUPOBaTH W  MPeoOpPa3OBBHIBATH  CYKICHUSA:
yTBEpJIUTEIbHbIE W OTpPHUIATENbHBIC, C€IMHUYHBIC, YacTHbIE W 0OIIHe,
YCIIOBHBIE;

e BBIABISATH  MAaT€MaTHYECKHE€  3aKOHOMEPHOCTH, B3aMIMOCBSI3H U
npotuBopeunss B (akTax, [aHHBIX, HAONIONCHHUSIX W YTBEPKICHUSX,
npeaaaraTb KpUTEPUH JJISI BBISBICHHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e J€NIaTh BBHIBOJABI C WCIOJIH30BAHHEM 3aKOHOB JIOTUKH, NECTYKTUBHBIX W
WHAYKTHBHBIX YMO3AKIIOUECHNUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e pPa30MpaTh TOKA3aTEIIbCTBA MATEMATHYECKUX YTBEPXKIACHUH (TpSIMBIE W OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSTEIHLHO HECIOXXHBIE JTOKAa3aTeIhCTBA
MaTreMaTudeckux (hakTOB, BBICTpPAWBATh APTYMEHTAIUIO, TPUBOJIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS;



e BbIOMpaTh crHoco0 pemieHus y4eOHOM 3aaaud (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BBIOMpATh HamboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSATEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrble uccienoBare/ibCKue 1eHCTBHSA

e HCIIOJIb30BaTh BOIPOCHl KaK HCCJIEA0BATEIbCKUA WHCTPYMEHT MO3HaHUS,
(GopMynHpoBaTh BONPOCH], (PUKCUPYIOIIME MPOTHUBOpPEUYUE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHABIMBATh KMCKOMOE M JaHHOEe, (HOPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIMIO0, MHEHHE;

e IPOBOAUTH IO CaMOCTOATEIbHO COCTABICHHOMY IUIaHYy HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOEHHOCTEMN
MaTEMaTUYECKOr0 O0OBEKTA, 3aBUCUMOCTEN 00OBEKTOB MEXAY COOOM;

e CaMOCTOATENHHO (HOPMYIUPOBATH OOOOIIEHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBEIEHHOTO HAOIO/IEHUs, HUCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

e TIPOTHO3UPOBATH BO3MOKHOE pa3BUTHE IIpoOllecca, a TaKXKe BBIIBUTaTh
IPENOJIOKEHUS O €70 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

e BBISABJISATH HEJAOCTATOYHOCTh M M30BITOYHOCTH HMHGOPMALMM, JaHHBIX,
HEOOXOAMMBIX JUIsl peIIeHUs 3a/1auH;

e BBIOMpATh, AaHAIU3UPOBATh, CHUCTEMATU3MPOBaTb W HHTEPIPETHUPOBATH
MH(POPMAIUIO Pa3InYHbIX BUIOB U (POPM IPEICTABICHUS;

e BbIOMpaTh (opMy TpeACTaBieHUs HUHGPOpPMALUU U WIUIFOCTPUPOBATH
peliaeMble 3aJaud CXeMaMH, JAuarpaMMaMH, HMHOM Trpadukod U HX
KOMOMHAIUSIMU;

e OLEHUBATh HAAE&KHOCTh HMH(OPMALMU MO KPUTEPHUSIM, MPENTIOKEHHBIM
yuuTeleM WK cHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHHKaTHBHBIC YHHBepCcalbHbIC YUeOHbIE 1eiicCTBHUS:

e BOCIPUHHUMATH U (POPMYIHPOBATH CYXKJIECHHUS B COOTBETCTBUU C YCIOBHUSIMHU
U LEJISMH OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M NHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS 0 XOAYy PELICHUS
3a/1a4yi, KOMMEHTUPOBATH ITOJYYEHHBIN pe3ysbTaT;

e B XO/€ OOCYX/JEHHUS 33JaBaTh BOIIPOCHI MO CYILECTBY OOCYXIaeMOM TEMBI,
npoOsieMBbl, pelaeMoil 3a7auu, BbICKa3bIBaTh WJEH, HALIEJICHHbIE HAa TIOUCK
pElIeHMs, COIOCTAaBIATh CBOM CYXKAECHUS C CYXKICHUSIMU JPYruX
YYaCTHUKOB JIHaJiora, OOHApYKMBaTh PA3JIMYME U CXOJCTBO NO3ULUH, B
KOppeKTHOU hopme popMynrpoBaTh pa3HOTIACHUS, CBOU BO3PAKEHUS;

e IPEJICTABIATH PE3YyJbTAThl PEIICHUS 33]1a4H, SKCIIEPUMEHTA, UCCIIEJOBaHUS,
IIPOEKTA, CAMOCTOSITENIbHO BBIOMPATH (OpMAT BBICTYIUIEHUS ¢ YUETOM 3a/1a4
MIPE3EHTALMU U OCOOEHHOCTEN ayAUTOpUH;

e IOHMMAaTh M MCHOJIb30BaTh NPEUMYLIECTBA KOMAHIHON U MHIUBUIYAJIbHON
paboTHI MPU PELICHUN YUEOHBIX MaTeMaTUYECKHUX 3a/1a4;



e TPUHUMATH LI€TIb COBMECTHOW MACSITENHHOCTH, IUIAHUPOBATH OPTraHU3AILUIO
COBMECTHOW paboThl, pacmpeneisiTh BUABI paboOT, JAOroBapUBATHCA,
o0CyX1aTh MPOIECC U Pe3yiabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHUX
JIIOACH;

e y4yacTBOBaTb B TIpymnoBbiXx (opmax padboTel (0OCYyXJeHus, OOMEeH
MHEHHSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPAMHHUPOBATH CBOWM JEHCTBHSI C JAPYTUMHU YIECHAMU KOMAaHJFI,
OILICHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOMIMI TPOAYKT MO KPHUTEPHSM,
chopMyTUPOBAHHBIM YYaCTHUKAMH B3aHMO/ICHCTBUSI.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIEC JeHCTBHS

Camoopranusanus:

e CaMOCTOSITEJILHO COCTAaBJISATH IUIAH, aJTOPUTM pEIICHMs 3a1aud (WM ero
4acTh), BBHIOMPATh CIOCOO pEIICHHUS C YYETOM HMEIOIIMXCS PECypCcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4éTOM HOBOUM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJLHbIH HHTEJJIEKT:

e BJAJETHh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3ybTaTa
pelIeHHs] MaTeMaTHYeCKOM 3a/1auu;

e TIPEIBHUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUH 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa ACATEIHHOCTU MOCTABICHHOMN LIETU U
YCIOBUSAM, OOBSICHATh NMPUYUHBI JOCTWIKEHUS WM HEJOCTHKEHHUS IIEIH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenus B 7 kJjacce OOYYaIOIIMICSA TIOIYYUT CICAYIOIIHE
MIPEAMETHBIC PE3YJIbTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpUYCCKHE (UTYpPHI, OINPEACHATh WX
B3aMMHOE PAacCIlOJIOKEHHE, H300pakaTh TIeOMETPUUYCCKHE (UTYPHI, BBITOJHATH
YEPTEeXKHM 110 YCIOBHIO 3a1add. M3MepsTh JIMHEHHBIC W YIJIOBBIC BEIWYWHEI.
Pemrate 3a1a4un Ha BEIYMCIICHUE JUTHH OTPE3KOB U BEJIMYHMH YTJIOB.

Jlenate rpyOyI0 OIIGHKY JHWHEWHBIX M YIJIOBBIX BEIWYHH IIPEAMETOB B
peaabHON JKM3HH, Pa3MepOB IPHUPOJHBIX OO0OBEKTOB. PasnmmyaTh pasMepbl 3THX
00BEKTOB 1O TIOPSJIKY BEITUIHHBI.

CTpouTh 4epTEKHU K TCOMETPHUICCKHUM 3a1a4aM.

[Tonmp30BaThCs TPU3HAKAMH PAaBEHCTBA TPEYTrOJBLHUKOB, HCIOJIb30BaTh
MIPU3HAKY U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 33/1a4.



[IpoBOIUTE JTOTHMYECKHE PACCYXKIACHHS C HCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEIMaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBbHOTO
TPEYTroJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3aa4.

Onpenensate NapaJjieIbHOCTh MPSAMBIX C TIOMOUIBIO YTIIOB, KOTOPBhIE 00pa3yeT
¢ HUMH cekymada. OnpeaensaTe NapajieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsAMOi.

Pemath 3aaun Ha kieTyaToil Oymare.

[IpoBOANTL BBIYKMCICHUS M HAXOJIUTh YHUCJIOBbIE U OYKBEHHBIC 3HAUYCHUS
VIJIOB B TEOMETPUYECKUX 3aJadaX C HCHOJb30BAHMEM CYMMBI  YTJIOB
TPEYrOJbHUKOB U MHOTOYTOJBbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
NEePECEUCHUN JBYX NapajuledbHBIX NPSMBIX CEKylled. Pemiars mnpakTHyeckue
3a/1a4M Ha HAXO0XJAECHUE YTJIOB.

Biangete MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OINpEeaesiTh
OMCCEKTpUCY YIJIa U CePEAUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMETPUUICCKUE
MeCTa TOYEK.

®opMyIUPOBaATh OMPEACICHUS] OKPYXKHOCTH W Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peLlIeHnH 3a1ay.

BiianeTp moHsATMEM ONMCAaHHOM OKOJIO TPEYIroOJIbHUKA OKPYKHOCTH, YMETh
HaxoAuTh €€ ueHTp. Ilomb3oBaThcs (pakTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKATCd B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
NEPIICHAUKYJIISIPBI K CTOPOHAM TPEYIrOJIbHUKA [IEPECEKAIOTCS B OJJHON TOYKE.

Bnagers nmonsiTHEM KacaTeIbHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
NEPIICHAUKYISIPHOCTHU KacaTEIbHOU U panyca, IIPOBEIEHHOTO K TOUKE KaCAHUSI.

[Tonp30BaThCs NPOCTEUIIMMHU I'€OMETPUUYECKUMU HEPABEHCTBAMHU, ITIOHUMATh
UX IMIPAKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE MTOCTPOECHUS C MOMOUIBIO LIUPKYJIA U
JINHEVKH.

K koHmy oOyuenms B 8 kJjacce OOyYarOmMICSH TIOIYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YIIbTATHI:

Pacno3naBaTh OCHOBHBIE BHUIBl YETBIPEXYTOJBHUKOB, WX JJIEMEHTBHI,
MOJIB30BAThCSl UX CBOMCTBAMU IMPU PEUICHUH T'€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOYKM IEPECEUCHUS MEIUWaH TPEYroJibHUKa (LIEHTpa
Macc) B pellIeHUH 3a]1a4.

Binanete nonsAtHEM CpegHEW JUHHUM TPEYTrOJbHUKA W TpaIeluu, TPUMEHSThH
WX CBOWCTBA MpPHU PEIIEHWH TeOMETpUYecKux 3anad. [losb3oBaTeca Teopemon
daneca U TEOPEMOM O MPOMOPUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJIS PEIICHUS
MPAKTUYECKUX 3a7a4.



[IpuMeHsTh pU3HAKKU TTOA00USI TPEYTOJIBHUKOB B PEIICHUH T€OMETPUUYECKUX
3a/ay.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TE€OMETPUUYECKUX H
npakTudeckux 3agad. CTpoUTh MaTEeMaTUYECKYH0 MOJIeNIb B MPaKTHUYECKUX
3a/1a4ax, CaMOCTOSITEIBHO AeNIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JJIMHBI.

Brnanerp mnoHSATHSIMH CHUHYCA, KOCHMHYCa U TaHI€HCAa OCTpPOTO yria
MPSIMOYTOJILHOTO TpeyroibHuKa. [10Ib30BaThCs STUMU TIOHATUSIMU NI PEIICHUS
MPaKTUYECKUX 3a/1a4.

Boruncnsath (pa3auyHbIMU cIOCO0aMM) TUIOIIAIb TPEYTrOJIbHUKA W TUIOIIAIN
MHOTOYTOJIbHBIX  uryp (MOab3ysach, TJI€ HEOOXOIUMO, KaJbKYJISITOPOM).
[TpuMeHsTh IOJTyYeHHBIE YMEHUS B TPAKTUUECKUX 3aJ1auax.

Brnanerpb MNOHATHUSMM BIHCAHHOTO M IEHTPAJIBHOTO YIJIa, MCIOJb30BaTh
TEOPEMBbI O BIUCAHHBIX YIJIaX, YIiIax MEXKIY XOpAaMu (CEKYIIUMU) U YIJIe MEXKIY
KacaTeJIbHOW M XOPJA0U MPpHU PEIICHUN FeOMETPUIECKUX 3a/1ad.

Brnanerp moHSATHEM OINMKMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OTMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUU 3a7a4.

[IpuMeHsTh TIONTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHYECKUE
MOJIENH TSI 3a/1a4 peaJIbHOW JKM3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIUUCIICHUS
C TpUMEHEHUEM TMOAO00US W TPUTOHOMETpUM (IONB3YSCh, T/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM ).

K xoniy oOyuenus B 9 kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIIHNE
IPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOOUTh C HX
OMOILBIO PA3JIMYHBIE AJIEMEHThl NPSIMOYTOJIBHOTO TPEYTOJbHUKA («pEILICHHE
MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaXoAuTh (C MOMOIIBIO KAJIBKYJIATOPA) JJIUHbI
M YIJIBI U1 HETaOJMYHBIX 3HAUCHHM.

[Tonb3oBaThcst popmMyliamMu MPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM [IJI1 HAXOXKJIEHHUSI COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKHUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOpEMbl CHHYCOB U KOCUHYCOB JJISI HAXOXKACHUST Pa3IUYHBIX
AJIEMEHTOB TPEYTroJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY»), MPUMEHATh HUX NpHU
pELIEHNN FeOMETPUUECKUX 3a/1a4.

Brnanerp noHsATHMAMHM — TpeoOpa3oBaHUs  MOJOOUSI, COOTBETCTBEHHBIX
aeMeHTOB Mo00HBIX Guryp. [lomp30BaThCs CBOMCTBAMU MOAO0MS MPOU3BOIBHBIX
buryp, ymMeTh BBIYUCIATH [JIMHBI M HAXOIWUTh YIJbl y TOMOOHBIX QUryp.
[IpumeHaTh CBOMCTBA MOMOOMS B MPaKTUYECKHMX 3ajadax. YMETh IPHUBOJUTH
MpUMeEpPhI NOJI00HBIX PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCs TEOpEMAMU O MPOU3BEAECHUU OTPE3KOB XOPA, O MPOU3BEACHUNU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.



[lonb30BaThCs BEKTOpPAMHU, MOHUMATh MX T€OMETPUYECKUA M (PU3HUECKUI
CMBICJ]I, MPUMEHATH KX B PEUICHUU TEOMETPUUYECKUX U (PHU3MYECKUX 3ajad.
IIpuMeHATh CKasIpHOE NIPOU3BEIECHUE BEKTOPOB I HAXOXKICHUS IMH U YIJIOB.

ITonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHATH €ro B
pELIEHUU T€OMETPUUECKUX U NMPAKTUYECKUX 3a1a4.

Branerp MOHATHAMH NPaBUJIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI JyTU OKPYKHOCTH U PaJAUaHHOM MEpHI YIJId, YMETh BBIYUCIIATH IUIOLIAIb
Kpyra 4 ero yacteu. IIpuMeHsaTh nojlyyeHHbIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

Haxoaute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSITh JBHXKECHUS
IJIOCKOCTH B IPOCTEUIINX CITydasiX.

[IpuMeHATh NONYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHYECKHE
MOJEIH JUIS 3a7a4 PEalbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOIIME BHIYUCICHUSA
C NpUMEHEHHEM TNOJ00Hs M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YSACh, TIE
HE00XO0UMO, KAJIbKYJISITOPOM).



COIEPKAHUE OBYYEHUA

AJiredpa
7 KIIACC

Yuciia v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHECHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoHaNIbHBIMU YuciaMu. PemeHue 3aia4 M3 peaibHOM MPAaKTUKU HA 4acTH, Ha
TpoOHu.

Crenenb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJelieHne, Mpeodpa3oBaHue
BBIPOXKCHUN Ha OCHOBE OMPEJICIICHUs], 3aITUCh 00JbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJa4M Ha
MPOIIEHTHI, PEIICHUE 3a7a4 U3 pealbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucie TipsMas W oOparHas
PONOPIIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbBIE, YNCIOBOE 3HAUCHHUE BBIPAKECHHS C IEpeMEHHOM. JlomycTrmbie
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dopmyibl. Beruncnenus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PAaBUIIA PACKPBITUS CKOOOK U MIPUBEACHUS MOJTOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHbl. CteneHb MHOTousieHa. CI0KEeHHE, BBIUYMTaHUE,
YMHOKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlIEHHOTO YMHOXXEHHUSA: KBaJpaT
CyMMBI M KBagpaT pasHocTh. Dopmyna pa3HOCTH KBagpaToB. Pasnoxenue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHWS,
PAaBHOCHUJIIBHOCTh YPaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YHMCIO KOPHEH JMHEWHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWHBbIX ypaBHeHHU. CocTaBieHUE YpaBHEHUH IO
YCJIOBHIO 3a7auu. PeneHrne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHHUM.

JIuneliHoe ypaBHEHHE C JIByMsl IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs MEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM TMOACTaHOBKHU. [Ipumepnl pelieHus TEKCTOBBIX 3a7ady C IMOMOIIbIO
CHCTEM YPABHEHUM.

DyHKUUN



Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOUKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopaunat, ocu OX u Oy. AOcuucca u opauHaTa
TOUYKHM Ha KOOpJAMHATHON 1uiockocTu. [Ipumeps! rpagukoB, 3aaHHBIX (HOpMyTaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'paduueckoe peiieHHe JTHMHEHHBIX YpaBHEHHUH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KIIACC

Yucia v BLIYMCICHU S

KBaapatueiii kopenb u3 uucna. [loHstue 00 uUppanMOHAIBHOM 4YHUCIE.
HecsaTuunble TpUOIMHKEHHS] UppallMOHaIbHbIX yucen. CBoiicTBa apupMeTHYECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHUE K MPeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUIM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ uenbpIM nokaszaTeneM U e€ cporictBa. CTaHapTHas 3alKCh YHCIIA.

AJire0panyvecKne BbIPasKeHH s

KBanparnelii  TpEXuiieH, pas3jloXKEHHE  KBAJApPaTHOrO TPEXWIEHA Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayireOpandeckoi JIpoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JpoOen.
PanronanbHbie BEIpXKEHUS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTans ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUN C JBYMSI NE€pEeMEHHbIMH. [IpUmepbl pemeHuss CUcTeM
HEJIMHENHBIX YPABHEHUH C IByMS [IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKiuM CriocoOOM.

HUucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DyHKIUN

[lonatue ¢yukuu. OOIacTb oONpeAeNeHUs MU MHOXKECTBO 3HAYCHUU
¢ynkiuu. CriocoObl 3amanus QyHKITHA.

I'padpux dbynxkmmm. Utenwne cBoiicTB ¢yHKmmu mo e€ rpaduxy. [Ipumeps
rpaduKoB (QYHKIIUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OYHKIUM, OMHUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO MPONOPLHUOHAIILHbBIC
3aBrcHMocCTH, uX rpaduku. OyHknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KITIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecATUYHbIE TpoOou. MHOXKECTBO AEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JeCATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpaA, JJIUTEIBHOCTH TPOILIECCOB B
OKPYKaIoIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYUHBI, TOUYHOCTh NMpUOInKeHus. OKpyTieHne
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PenieHne ypaBHEHUH, CBOASIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHUM, CBOJSIIMXCS K KBAJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHns ypaBHEHUNW TPEThEU U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPAaBHEHHUM C ABYMs IIEPEMEHHBIMU. PellieHne CUCTEM JBYX YPaBHECHUU,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpou cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemienre TeKCTOBBIX 3aj1a4 aareOpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOM. PemeHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

DyHKUUA

KBagpatnunas dynknusa, e€ rpaduk um cBoiictBa. [lapaboma, kKoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOITbI.

Ipaduxu pynxumit: y = kx, y = kx + b, y = kix, y =x3, y =X, y = |x| , u ux
CBOMCTBA.

YucaoBbie MOCIEI0BATEIbHOCTH U NPOrpPeccHu

[ToHATHE 4YHKCIIOBOM MOCIEAOBATEIIBHOCTU. 3aJaHUE ITOCIEI0BATEILHOCTH
peKyppeHTHO# ¢hopmyIioi u popMynoii N-ro ueHa.



Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynael N-ro uieHa
apu(pMETHUYECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300pakeHne YIEHOB apu(PMETUUYECKOM U TE€OMETPUYECKOW MpPOrpeccHit
TOYKaMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEWHBIN M 3KCIIOHEHIMAJBHBIM POCT.
Ci10KHBIE IPOLIEHTBHI.

I'EOMETPUASA
7 KIIACC

HavanpHbie nonaTus reomerpuun. Touka, npsiMas, OTpE30K, Jyd. Yrou. Buasl
yriaoB. BeprTukanpHble W CMeXHble yribl. buccektpuca yria. Jlomanas,
MHOTOYTroJIbHUK. [lapannenbHoCTh U NEPHEHAUKYISAPHOCTD MPSAMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOILIBIO LMPKYJIA U JIMHEUKU. TpeyroibHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHbIE W pPaBHOCTOPOHHUN  TpeyrojbHuku. HepaBeHCTBO
TPEYroJIbHUKA.

CpoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYT OJIBHUKOB.

CBoiicTBa U MPU3HAKY NapaJIeIbHbIX NpsAMbIX. CyMMa yriioB TPEyroJbHHKA.
Breuinue yribl TpeyrojibHUKa.

[IpssMoyrOoNbHBIA  TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyrojibHUKa,  OpPOBEAEHHOM K  rumoreHyse. [lpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJABHUKOB. [IpsSAMOYTrOIbHBIN TPEYTrOJIBHUK ¢ yIJIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIrOJIbHUMKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJbllieM yriie U OOJbIIeH CTOPOHE TPEYroJibHUKA.
[leprieHAUKYJISIp U HAKJIIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©  CepeIUHHBIN
IIEPIICHUKYJIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XOopAa M JuUaMeTp, UX cBoiicTBa. B3auMmHoe
PacCIIONIOKEHNE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekyias K OKpYKHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yyroj. BnucaHHas W onuMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIIACC

UYetpipéxyronpauku. [lapamnenorpamMm, ero npu3Haku U CBOKMCTBA. YacTHbIE
Clly4yau MapajuiesiorpaMMoB (IMPSMOYTOJbHUK, pOoMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamenwsi, €€ CBOWCTBA W TPHU3HAKH.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpaneHas cumMmerpus. Teopema daneca u
TeOpeEMa O IPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue MMHAM TPEYTroJbHUKA U Tpaneunu. LIeHTp Macc TpeyronbHuKa.



[logoOue TpeyroabHukKoB, Kod(pduuueHt nomodus. IlpuszHaku mnomoOus
TPEYroiabHUKOB. [IpuMeHeHne noo0us npu penieHruy NpakTHIeCKUX 3a/1ad.

CpolicTBa miomaaeid reoMerpudeckux ¢uryp. Dopmynbl s IUIOUIAAH
TpeyrojibHUKa, NapajuienorpaMma, pom6a u Tpaneuuu. OTHOLIEHWE IIoIane
MoJ00HBIX GUryp.

Beruuciienue miomianend TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npu pemenun
NPaKTUYECKUX 3a/ad.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrila IPsIMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUTrOHOMETpUUECKHE (DYHKIIMU
yraoB B 30, 45 u 60°.

Brnucannble W LEHTpaidbHBIE YIJIbI, YTOJ MEXAY KacaTellbHOM U XOpIOil.
Yrmel  Mexay — XopAamMu M CeKyIIMMH. BrucanHble W ONKMCaHHBIE
YETBIPEXYTOJIBHUKU. B3anMHOe pacnonokeHue aByX OKpykHocteil. Kacanue
okpyxHocTei. O01Iue KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KITIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOpMyIIbI IPUBEICHMUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Penienre mnpakTUYECKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nmompodus. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema O TPOU3BEICHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KACaTEIbHOM.

Bektop, mimHa  (MOIyidb)  BEKTOpA,  COHAIMPABJICHHBICE  BEKTOPBHI,
IPOTUBOMOJIOAKHO  HANpPaBICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKTopaMu. Pa3iokeHue BeKTopa MO ABYM
HEKOJUTMHEapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalsipHOE MpPOU3BEICHUE
BEKTOPOB, PUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapToBbl KOOPJAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeToJl KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJAbHUKH. JlnmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yIJya, BbIUYMCIEHUE JJIMH AYr OKpyxkHocteu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GUryp (3JIeMEeHTapHBIC
npeactasnenus). [lapannensHeiii nepenoc. [loBopor.



