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IosicHuTeILHAS 3aIIMCKA

Cmpyxkmypa npozpammot

1. TosicHUTeIbHAA 3aMUCKA, B KOTOPOU KOHKPETH3IUPYIOTCS OOIIHE 1IETH OCHOBHOT'O OOIIETO
00pa3oBaHUs 110 MaTeMaTHKE, TaETCs XapaKTePUCTHKA YIeOHOTO Kypca, ero MeCTO B
y4eOHOM IIJIaHe, TIPUBOISATCS TMYHOCTHBIC, METAIIPEAMETHBIC U MPEIMETHBIE PE3YIbTAThI
OCBOCHHS yU4EOHOTO Kypca, INIaHUPYEeMbIC PE3YJIbTaThl U3YUEHHs YISOHOTO Kypca.

2. Copaep:xxanue Kypca MaTeMaTuku 7-9 KjaccoB.

3. KajenaapHo- TeMaTH4yecKkoe MJIAHMPOBAHME C ONIPEICIICHUEM OCHOBHBIX BUJIOB YI€OHOM
ACATCIIBHOCTH YUalllUMUCH.

4. YuyeOHO-MeToANYECKOEe H HH(POPMALHOHHOE OCHAIIIEHHe 00pa30BaTeLHOI0 Npolecca.

Pabouan nporpaMmma coCraBjicHa Ha OCHOBaAaHUM:

e apTopckoii mporpammbl A.I'. Mepanska, B.b. ITononckoro, M.C. fIkup, E.B. byuko no
MaTeMaTHKe JuIs 7-9 kiiaccoB 00111e00pa30oBaTelbHbIX YUPEXKICHHUHM, KOTOpask BXOAUT B €AUHBIN
peecTp IpUMEPHBIX OCHOBHBIX 00Pa30BaTEIbHBIX MPOTPaMM;

¢ hyHI1aMEHTAIBHOTO s1/Ipa cofepkKaHUs 00IIero o0pa3oBaHMs;

e YcTaB HIKOJIBI U JJOKalIbHBIE akThl OV

¢ Yuebnbiit mnan MbOVY « OOLLn. AHUCOBCKUIL.»

¢ Konnenmuu pa3BuTHs MateMaTudeckoro oopazoBanus B Poccuiickoit @eneparuu ot 10 HOSOps
2016r.

eTpeOOBaHUN K pe3yJabTaTaM OCBOEHHS OOpa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO OOILEro
o0pa3oBaHMs, NPEJCTaBICHHbIX B (enepaJbHOM TOCYJAapCTBEHHOM CTaHAApTE OCHOBHOTO
obmiero oOpa3oBaHUS C YYETOM MPEEMCTBEHHOCTH C MPUMEPHBIMU MporpaMMamM¥ s
Ha4aJIbHOTO 00IIero 00pa30BaHMs IO MATEMATHKE.

[IporpaMmMa no MaremaTHKe cocTaBieHa Ha OCHOBE DyHIaMEHTANILHOTO sI/Ipa COAEepkKaHUs 00IIEro
oOpa3oBaHus, TpeOOBaHUH K pe3ybTaTaM OCBOCHHSI 00pa30BaTeIbHON IPOrpaMMbl OCHOBHOTO
o0uiero o0pa3oBaHus, IPEICTaBICHHbIX B (DeIepaJIbHOM rOCyAapCTBEHHOM CTaHJapTe OCHOBHOTO
o0riero o6pa3oBaHus ¢ y4ETOM NPEEMCTBEHHOCTH € IPUMEPHBIMU MPOTrpaMMaMH Il Ha4albHOTO
o0riero oOpa3oBaHus 110 MaTeMaTuKe. B Hell Takke yUUTHIBAIOTCS JOMUHHUPYIOIIUE UIEH U
nosnoxenus [Iporpammsl pa3BuTHs U GOPMHUPOBAHUS YHUBEPCAIBHBIX Y4E€OHBIX JEHCTBUH IS
OCHOBHOT'0O 00111ero 00pa3zoBaHus, KOTOpble 00ecreunBaroT (popMupoOBaHUE POCCHICKOM
IpaXXJITaHCKOW MIEHTHYHOCTH, KOMMYHUKATHBHBIX KAY€CTB JIMYHOCTH U CIIOCOOCTBYIOT
(bOpMHUPOBAHUIO KITIOUEBON KOMIIETEHIIUU - YMEHUs YUUMbCA.

Maremaruka saBisieTcs OJIHHUM U3 OIIOPHBIX IKOJbHBIX ITPEAMCTOB. MaremMaTu4ecKre 3HaHuS U
YMCHUA H@O6XOJII/IMI)I JJI1 NU3YYCHUA anre6p51 U IrCOMCTPUH B 7-9 KJIaCCax, a TaKKe IJId U3YYCHHA
CMECXKHBIX JUCIHHITINH.

Kypc anredps1 7-9 xnaccos siBisieTcs 0a30BBIM 1T MATEMATHYECKOTO 00Opa30BaHUsI U
pa3BUTHUS MIKOJILHUKOB. AlreOpandeckrie 3HAaHHUs U YMEHHUSI HEOOXOIUMBI JIJTsl U3y4EHUS] TeOMETPUU
B 7-9 kiaccax, areOpbl M Ha4all MaTeMaTuyeckoro ananusa B 10-11 kmaccax, a Taxoke s u3y4eHus
CMEXHBIX JTUCHUILINH.

[TpakTrueckas 3HaYMMOCTh IIKOJIBHOTO Kypca anreOpsl 7-9 KI1acCoB COCTOUT B TOM, YTO
npeamMeToM eé HU3YUYCHUS ABJIAKOTCA KOJIMYCCTBCHHBIC OTHOIICHHUA U ITPOLCCCHI PCAJIbHOI'O MUpa,
OIMCAaHHbIE MATEMAaTUYECKUMH MOJENIIMU. B coBpeMeHHOM 00111ecTBE MaTeMaTuyecKas oJIr0TOBKa
Heo0X0ouMa KaXXIOMY YeIIOBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BceX chepax yenmoBedeckoit
JIeATEIbHOCTH.



OpnHol M3 OCHOBHBIX LIEJIeH U3YUeHHS alreOpHhI SBISETCS Pa3BUTHE MBIIICHUS, IPEX/IE BCETO
®opmupoBaHue aOCTPAKTHOTO MBIIUICHUS. B mporecce u3yueHus anredpsl GopMHpYyeTcst
JOTUYECKOE ¥ aITOPUTMHYECKOE MBIIIJICHNE,  TAK)KE TAKHE Ka4eCTBA MBIIIJICHHUS, KaK CHJIA U
rMOKOCTh, KOHCTPYKTUBHOCTD U KPUTHYHOCTH. [IJIs afjantaiuy B COBpEMEHHOM HH(POPMAIHOHHOM
o01ecTBe BayKHBIM (DaKTOPOM sBIIsIeTCS] (JOpMUPOBAHUE MAaTEMATHYECKOTO CTUIIS MBIIIJICHUS,
BKITIOUAIOIIEe B ce0s1 MHAYKIIUIO U ACTYKINI0, 0000IICHIEe U KOHKPETH3AIUIO, AHATTN3 U CHHTE3,
KJIacCH(UKAIUIO U CUCTEMATH3aIUI0, A0CTparnpoBaHue U aHAJIOTHIO.

OOyuenue anredpe 7aéT BO3MOKHOCTh IIKOJIEHUKAM HAyUYUTHCS IUTAHUPOBATH CBOIO
JeATeIbHOCTD, KPUTHYECKH OLIEHUBATH €€, IPUHIMATh CAMOCTOSITEIbHBIC PEIICHHS, OTCTAaUBATh CBOH
B3IUISIBI U YOCKICHHS.

B nponiecce n3ydenust anreOphl MIKOJIBHUKHI y4aTcsl H3JIaraTh CBOU MBICIIH SICHO U
UCUEPIIBIBAIOIIE, TPUOOPETAIOT HABBIKH YETKOTO ¥ I'PAMOTHOTO BBIITOJHEHUSI MATEMATUYECKUX
3amuceil, Ipy 5TOM HCIOIb30BaHHE MATEMAaTHUECKOTO SI3bIKA ITO3BOJISIET Pa3BUBATh Y YUAIIUXCS
IPaMOTHYIO YCTHYIO i TUCBMEHHYIO PEUb.
3HAKOMCTBO C UCTOPHUEH pa3BUTHsI ATeOphl Kak HayKH (hopMHUpYeT Y ydaliuxcs MpeacTaBieHue oo

anredpe Kak 4acTH 00IIe4eI0BeUeCcKOil KyIbTypBhI.

3HaYUTENbHOE BHUMAHKE B U3JI0KEHUU TEOPETHUECKOTO MaTepuaia Kypca yaAemseTcs ero
MOTHBALIMH, PACKPBITHIO CYTH OCHOBHBIX MOHATUH, UJied, MeTo10B.. OOydeHHe NOCTPOEHO Ha Oa3e
TEOPHH Pa3BUBAIOIIETO OOYUYECHHUS, UTO JOCTUTACTCS 0COOCHHOCTSIMH U3JI0KEHHS TEOPETUIECKOTO
MaTepuaia U ynpaxHeHUsIMU Ha CpPaBHEHUE, aHAJIU3, BbIIEJICHUE IJIABHOIO , YCTAHOBJIEHUE CBSI3EH,,
KIaccudukanuto, 0000meHne u cucremaru3amuio. Ocod0 aKIEHTUPYIOTCS COJIEPIKATEIIEHOE
PacKpBITUE MAaTEMaTUYECKUX MOHITHI, TOTKOBAHUE CYIIIHOCTH MaTeMaTUYECKUX METOJIOB M 00JIacTU
UX MPUMEHEHHSI, IEMOHCTPALIHS BO3MOXXHOCTEH MPUMEHEHUS TEOPETUUECKUX 3HAHUM JIJIsl pEIIeHUS
pa3HoO0Opa3HBIX 33/1a4 MPUKIIATHOTO XapaKTepa, HallpuMep PeLIeHUs] TEKCTOBBIX 3a/1a4, NEHEKHbBIX U
NPOILIEHTHBIX Pacy€ToB, YMEHHE MOJIb30BaThCs KOITMUECTBEHHOM HH(pOpManel, peicTaBIeHHO! B
pasnu4Hoit popme, ymeHue uutaTh rpaduku. OcozHaHue o0IIEro, CYIEeCTBEHHOTO SIBIISETCS
OCHOBHOM 0a30ii JyIs pellieHus yIpaKHeHH. BakHO MPUBOIUTH J€TAbHBIE TIOSICHEHUS K PEIICHUIO
TUIOBBIX YIPaKHEHUH. DTUM pacKpbIBaeTCs CyTh METOJ1a, MOJAX0a, IpeiaraeTcsi allrOpUTM WU
IBPUCTUYECKAS CXEMa PELEHUS YIIPa)KHEHUH ONpeeaéHHOro TUIa.

[IpakTHyeckas 3HaYMMOCTb HIKOJIBHOTI'O Kypca reOMeTpHM /-9 KIaccoB COCTOUT B TOM, UTO
peIMeTOM €€ U3yUeHUs SBISIOTCSA MPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHbBIE OTHOILIEHUS
peanbHOro MHpa. B coBpemeHHOM 00111ecTBE MaTeMaTHUeCKas MOATOTOBKA HEOOXOIMMa KaXI0My
YeJloBeKY, T.K. MaTeMaTHKa MPUCYTCTBYET BO BCEX cepax uyeI0BEUECKOH 1eATeNbHOCTH.

I'eomeTpus ABIIETCSA OJHUM U3 ONOPHBIX IIKOJIBHBIX IPEAMETOB. ['eoMeTprUecKre 3HaHUS U
YMEHHMsI HEOOXOAUMBI 1711 U3yUEHUS APYTUX IKOIbHBIX JuciuiuinH (Pusuka, reorpadusi, Xumus,
uHpOpMaTUKa U JIp.)

OpnHol M3 OCHOBHBIX IIeJIel N3yUeHUE T€OMETPUH SBIISIETCS pa3BUTHE MBIIIJICHUS, IPEX]IE BCETO
¢dopmupoBaHue aOCTPaKTHOTO MBILIIEHHs. B mpouecce n3ydenus reomeTpun GopMUpPYIOTCS
JIOTUYECKOE U aJITOPUTMHUECKOE , @ TAKXKe TaKHe KaueCTBa MBILUICHUS, KaK CUJIa U THOKOCTb,
KOHCTPYKTUBHOCTh M KpUTHUHOCTh. JlJIs ajanTanuu B COBpeMEHHOM MH(POPMAIITMOHHOM O0IIeCTBE
BaXHBIM (PaKTOPOM SIBJIsIeTCSl POPMUPOBAHUE MATEMATUYECKOTO CTUJISI MBILIUIEHHUS, BKJIIOYAIOLIETO B
ce0st MHAYKIHIO U JAeTyKINI0, 0000IIeHHe U KOHKPETH3AIMI0, aHAJIU3 U CUHTE3, KJIaCCU(PUKALIUIO U
CUCTEeMaTH3alHIo0, a0CTparupoBaHUE U aHAJIOTHIO.

OOyuenue reoMeTpun Ja€T BO3MOXKHOCTh IIKOJIbHUKAM HAaY4HUThCS IJIAHUPOBAThH CBOIO
JeSTeNIbHOCTh, KPUTUYECKH OLIEHUBATh €€, MPUHUMATh CAMOCTOSITENIbHbIE PEIIEHNs, OTCTaBaTh CBOU
B3IJISA/IBI U YOCKICHUSI.

B nponiecce n3ydeHuss reOMETpUN NIKOJIBHUKH Y4aTCsl M3J1araTb CBOM MBICIIH SICHO U
MCUEPIIBIBAIOIIE, TPHOOPETAIOT HABBIKM YETKOTO BHIIOJHEHHUS MAaTEMAaTHUECKUX 3aMUCEH, TIPU 3TOM
MCIIOJIb30BaHNE MATEMAaTHYECKOTO SI3bIKa ITO3BOJISIET Pa3BUBATh Yy YYAIIUXCsl TPAMOTHYIO YCTHYIO U
IIUCBbMEHHYIO PEYb.



3HAKOMCTBO C HCTOpHUEN Pa3BUTHUS T€OMETPUN KaK HayKu (POPMUPYET y YUaIIUXCsl
IpEeJCTaBICHNUE O TEOMETPHH KaK YacTH O0IIEYeTIOBEYECKON KYIbTYPHI.

3HAYUTEIIbHOE BHUMAHHUE B U3JI0)KEHUM TEOPETUUECKOr0 MaTepuala Kypca yJIeiseTcs: ero
MOTHUBAIMH, PACKPBITHIO CYTH OCHOBHBIX MOHATHUH, nael, MmeTo1oB. O0ydeHue mocTpoeHo Ha 6aze
TEOPUU PA3BUBAIOILIETO O0YyUYEHUS, UTO JOCTUTACTCS OCOOEHHOCTSAMU U3II0KEHUSI TEOPETUUECKOTO
MaTepuaia U yInpaxHEHUsIMU Ha CPaBHEHME, aHAJIN3, BbIJICJIEHUE [J1aBHOT'O, YCTAHOBJIEHUE CBA3EH,
KJ1acCU(UKaIMIO, J0Ka3aTebCTBO, 000011IeHre U cucTeMaTu3anuo. Ocobo akleHTUPYIOTCS
COJIEpKaTeIbHOE PACKPBITHE MaTEMAaTUUECKUX TIOHATUMN, TOJIKOBAaHUE CYILIHOCTH MaTeMaTHUYECKUX
METOJIOB M 00JIACTH UX MPUMEHEHUs, IeMOHCTPAIUs BO3MOKHOCTEH MPUMEHEHUS TEOPETHUECKHIX
3HAHUH JUIsL pelieHus pa3HOOOPa3HBIX 3ajayu MPUKIaTHOTO XapakTepa. Oco3HaHue oo1ero,
CYILIECTBEHHOTO SIBJISIETCS OCHOBHOM 0a30i1 17151 pelieHusl ynpaxHeHUl. DTUM pacKpbIBaeTCs CYTh
METO/1a, MPEeAJIaraeTcs aIrOPUTM WIIM SIBPUCTHUYECKAsl CXEMA PEILIECHUS YIIPAXKHEHUN ONPEesIEHHOTO
THUIIA.



MecTo Kypca MaTeMATHKHU B Y4eOHOM IJIAHE.

basucHelii yueOHbIi (00pa3oBaTeNbHBIN) MJIAaH Ha M3yUYEeHHE MaTeMaTUKU B 7-9 KiaccaX OCHOBHOU
IIKOJIBI OTBOJUT 5 y4eOHBIX YAacOB B HEJEIIO B TEUEHUE KaXKJOro roga o0y4yeHus, Bcero 5254acoB
(175*5).

Anrebpa. 7 knacc

3 yaca B Heneno, Bcero 105 yacos.

['eomeTpus
2 yaca B Hezenro, Bcero 70 4acos.



Y4eOHo-MeTOAMYeCKOEe M MH(OPMAIMOHHOE OCHAILIEHHE 00pa30BaTeJIbHOI0 Mpolecca

Hopmamugnvie 00Kymenmal
1.®enepanbHbIil TOCYJapPCTBEHHBII 00pa30BaTeIbHBIN CTAHIAPT OCHOBHOT'O O0IIET0 00pa30BaHusl.
2. IlpumepHbIe TpOrpaMMbl OCHOBHOTO 00111ero oopa3zoBanus. Maremaruka.(CTaHnaapTsl BTOPOTO
nokonenus.) — M.: IIpocsemenne, 2010.
3. Maremaruka: nporpammsl:5-9 knacesl/ A.I'.Mepamsik, B.Bb.Ilononckwuii, M.C.Sxup, E.B.byiiko
(Anroputm ycnexa)M.:Bentana-I'pad, 2013.

1. Anre0Gpa: 7 knacc: y4eOHUK JJIs1 ydalmuxcst 001eo0pa3oBaTeIbHbIX YIPEK ICHUN/
A.I''Mep3nsax, B.b.Ilononckuit, M.C.Skup. — M :Benrana-I'pag, 2012.

2. AunreOpa: 7 knacc: TUIAKTUYECKHE MaTEPHAIbl: COOPHUK 3a/1a4 U KOHTPOJIBHBIX padboT/
A.I'Mep3nsak, B.b.Ilononckuit, M.C.Skup. — M :Benrana-I'pad, 2013

3. Aurebpa: 7 knacc: meroauueckoe nocodue/E.B.bynko, A.I'.'Mep3msk, B.b.Ilononckuii,
M.C. Sxup. — M :Bentana-I'pad, 2013.

4. Teomerpusi: 7 Kilacc: y4eOHUK JIJIs ydamuxcs o01eodpazoBaTenbHbix mkon/ A.I'.Mep3isik,
B.b.ITonounckuit, M.C.Akup.- M:Benrana-I"pad,2012.

5. Teomerpus: 7 Kilacc: TUIAKTUICCKUE MaTepPHAIIbI: COOPHUK 3a/1a4 ¥ KOHTPOJIBHBIX padoT/
A.I'.'Mep3msik, B.b.ITomorckuit, M.C.Sxup.- M:Benrtana-I'pad,2013.

6. T'eomerpus: 7 knacc: paboune terpamu Nel,2/ A.I'.Mepansk, B.b.ITononckuii, M.C.Sxup.-
M:BenTana-I'pad,2013.

7. Teomerpus: 7 knacc: meroauueckoe nocodue/E.B.bymko, A.I'.Mep3mnsik, B.b.ITononckuti,
M.C Sxup.- M:Benrana-I'pad,2013.

Cnpagounbvie nocobus, HaAyYHO-NONYIAPHAA U UCHOPUYECKASA TUMEPamypa
1. baspun U, U,, ®pubyc E.A. Crapunnsie 3anaun. — M: [Ipocsemenue, 1994.
2. T'aBpwiioBa T.Jl. 3anumarenbHas Mmatematuka : 5-11 kiaccel. — Bosrorpaa: Yuurens,
2008.
3. Jlesurac I'.I'. Hectannaptasle 3agaun no maremaruke. — M.: MJIEKCA, 2007
4. ®apxoB A.B. Maremarnueckue oauMIuazsl B mkoje: 5-11 kmacceel. — M.: Alipuc-Ilpecc,
2005.
5.http://www.kvant.info/ XKypuan «KBaut»
6.1Tuuyeun JI.@. 3a crpanunamu yueOHuka anreopsl. — M. : [Ipocsemenue, 2010
7.Iyces B.A. CoopHUK 3a1a4 1o reomeTpun:5-9 knaccbl.-M:Onukce 21 Bek:Mup u
obpa3zoBanue,2005
8.I1otia /[»c.Kak pemrats 3amauy? — M.:Ilpocsemenue, 1975.
9. Ulapvieun U.D.,Epeanscuesa JI.H. Harnsnnas reomerpus. — M.:MHUPOC, 1995.

[Inanupyemble pe3y/bTaThbl H3yYeHUs aaredpol B 7-9 Kiaaccax
¢ Anarebpanyeckue BEIPAKEHUS
BuinycknHuk nayuumca:

®  ONEpPHUPOBATH MOHATHUAMH «TOXKIECTBO», «TOXKAECTBEHHBIE IPEOOPA30BAHMS», PEIIATh
3aJauu, cojieprkaire OyKBeHHbIE TaHHbIe, paboTaTth ¢ hopMynamu;

¢ OICpUPOBATH MMOHATHEM KBAJAPATHOTO KOPHA, HPUMCHATH €0 B BBIYUCIICHUAX ]



e  BBINOJIHATH IPEOOPa30BaHMsI BEIPAXKEHUH, COIEPKAILUX CTEIIEHHU C LENbIMU [TOKa3aTeIsIMH U
KBaJ[paTHbIC KOPHH;

®  BBINOJHATH TOXJIECTBEHHBIE IPE0OPa30BaHUS PAIlIOHAIBHBIX BHIPAKEHUN HA OCHOBE MPaBHII
JeMcTBUI HAJl MHOTOYJIEHAMH U anreOpanyeckuMu Apo0smu;

®  BBINOJHATH PA3JI0KEHUE MHOTOUJICHOB HA MHOYKUTEIIH.

Boinycknuk nonyuum 603M0MCHOCHIb:
®  BBINOJHUTH MHOTOILIATOBBIE PE0OPa30BaHMs PAllMOHATBHBIX BHIPAKECHUHN, TPHUMEHSS
MIUPOKHUNA BBIOOP CIIOCOOOB M MPUEMOB;
® [IPUMEHATh TOKIECTBEHHbIE IPEOOpa30BaHMs I PELICHUS 3a7a4d U3 pa3IMYHbIX pa3zieiioB
Kypca.
% YpaBHeHus
Buvinycknuk nayuumca:

e pelaTrh OCHOBHBIE BH/Ibl PALIMOHATIBHBIX YPABHEHUH C OIHOM NEpEMEHHOM, CUCTEMBI IBYX
YpaBHEHHI C IByMsI IEPEMEHHBIMHU;

® [IOHMMAaTh YPAaBHEHME KaK BOXHEHUIIYI0 MATEMaTHYECKYIO MOJIENIb/IS OMIUCAHUS U U3yUCHHUSI
pa3sHOOOpa3HbIX pPealbHBIX CUTYalluH, pelaTh TEKCTOBbIC 3a/1a4M alnreOpanyeckKumM MeTOJ0M;

® [IPUMEHATH rpaduyecKue NpeACTaBICHUs s UCCIIEJOBAHUS YPABHEHUI, HCCIIEI0OBAaHMS U
pELICHHsI CUCTEM YPaBHEHUH C IByMs IEPEMEHHbBIMH.

BuinycKHUK noayuum 603mMoOMCHOCHb:

e OgnajeTh cuelUaIbHBIMU IPUEMAaMU PEIICHUS YPaBHEHHUH U CHCTEM YpaBHEHUI; yBEepeHHO
IPUMEHSATh annapaT ypaBHEHHUH JUIs pelIeHus: pa3HOOOpa3HbIX 3a/1a4 U3 MaTEeMaTHKHY,
CMEXKHBIX IPEIMETOB, IPAKTUKY;

e [IpumensaTs rpaduyeckue NpeACcTaBICHUS A UCCIEIOBAHUS YPAaBHEHUH, CUCTEM
YpaBHEHMH, cofepKalux OyKBEHHbIE KO HUIIUEHTHI.

% HepaBencrBa
Buvinycknuk nayuumcs:

e [loHMMaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHYIO C OTHOIIIEHHEM HEPaBEHCTBA, CBOMCTBA
YHCJIOBBIX HEPABEHCTB;

e Pemars JIMHEIHBIE HEPABEHCTBA C OAHON IIEPEMEHHOM U UX CHUCTEMBI; PEIIATh KBAIPaTHBIC
HEpPaBEeCTB € ONOPOH Ha rpaduyeckue MpeaCTaBICHUS;

e [IpumMeHsTH anmapaT HEPABEHCTB /IS PEIICHUS 3a/1a4 U3 PA3JIMYHBIX Pa3JIeNIOB Kypca.

BuinyckHUK noayuum 603MOMCHOCHb:

e OBianeTh pa3IMIHBIMU MPHEMaMH JTIOKA3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTH
anmmapaTHEPaBEHCTB ISl peIIeHHs pa3HOOOpa3HBIX MAaTeMAaTHIECKUX 3a/1a4, 3a/1a4 3
CMEXHBIX TPEIMETOB U TIPAKTUKH;

e [IpumensTs rpadudeckue MpeACTABICHUS IS HCCIEIOBAHUS HEPABEHCTB, COEPKAIIIX
OyKkBEeHHbIE KOOPPUIUECHTHI.

¢ UucnoBble MHOXKECTBA

Buinycknuk nayuumcsa:

e [loHMMaTP TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C TIOHSTUEM MHO>KECTBA, BBIITOIHATh
ONEpaLMH HAJlI MHOXKECTBAMHU;

e licnosnp30BaTh HaYaJIbHBIE IIPEACTABICHNS O MHOXKECTBE ACHUCTBUTEIBHBIX YUCEL.

Boinycknuk nonyuum 603mMO0¥4CHOCHb:

e Pa3BuBarh NpeACTaBICHUE O MHOXKECTBAX;

e PasBuBatrh npenCcTaBICHHAE O YUCIIEC U YACIOBBIX CUCTEMAX OT HATypaJIbHBIX YUCEI 10
JIEHCTBUTEIIBHBIX; O POJIU BBIYUCICHUN B IIPAKTHUKE;



Pa3BuTh 1 yriyOUTh 3HaHUS O JECSITUYHOM 3alMCU AEHCTBUTEIbHBIX YACEN(IIEPUOINIECKIE
Y HETIEPUOIUYECKHE IPOOH)

s DOyHKIMH
Buvinycknuk nayuumcsa:
[ToHumaTh 1 KCTIOJIB30BaTh (PYHKIIMOHAIBHBIE IOHATHS.A3IK  (TEPMUHBI, CHMBOJIMYECKUE
0003HaYCHHUS ),
Crpoutsb rpaduku 3eMeHTApHbBIX (YHKINN, HCCIIE0BATh CBOMCTBA YHCIOBBIX (DYHKIIUN Ha
OCHOBE M3Yy4EHUS MOBEACHUS UX I'PapUKOB;
[TonnmaTh PyHKIMIO KaK BaKHEHIITYI0O MATEMAaTHYECKYIO MOJEIb JIUIsl OIIMCAHUS IPOLIECCOB U
SBJICHUH OKPY’KAIOIIEro MUpa, IPUMEHATh (PYHKIIMOHAIBHBIN A3bIK 7151 ONMCAHUS U
UCCIICIOBaHMSI 3aBUCUMOCTEH Mex 1y (pU3HMUECKUMH BETUUYNHAMY;
[ToHnMaTh 1 UCIIOIB30BATH SI3bIK MOCIIEI0BATEIBHOCTEN (TEPMUHBI, CHMBOJIMUYECKHE
0003Ha4YEeHHUS)
[TpumensaTh GopMyIbI, CBSI3aHHBIE C ApUPMETHYECKON M T€OMETPHUECKOM MPOTPECCUIMU, U
anmapar, c(popMHUPOBaHHBIN MPU U3YUECHUH IPYTHUX PA3JENIOB Kypca, K PEIICHHIO 3a/1a4, B
TOM YHCJIE C KOHTEKCTOM U3 PEaIbHOM KU3HU.

Bbmycmmx nojiyuum 603MONCHOCHIb:

[TpoBOIUTH HCCIIEAOBAHUS, CBA3aHHBIC C U3YYEHUEM CBOWMCTB ()YHKIIHUH, B TOM YHCJIIE C
UCTIOJI30BaHUEM KOMIIBIOTEpA; Ha OCHOBE I'pa)MKOB M3yUCHHBIX (PYHKIUI CTPOUTH Oolee
CIIOKHBIE Tpaduku (KyCOUHO-3a/IaHHBIE, C BBIKOJIOTHIMU TOUYKAMU H T.II. );
Hcnonp30BaTe GyHKIMOHATBHBIE TPEICTABICHUST M CBOMCTBA (DYHKIIMH PELICHUS
MaTEeMaTUYECKMX 3a/1a4 U3 pa3IMYHbIX PA3ENOB Kypca;
Pemate KOMOMHMPOBAaHHBIE 33/1a4H C IPUMEHEHHEM (GOpMYJT N-TO YiIeHa U CyMMBbI IEPBBIX N
YWIEHOB apu(PMETHYECKON U FreOMEeTPUUYECKOI Mporpeccuii, IpUMEHss [P 3TOM armnapar
YpaBHEHUI U HEPABEHCTB;
[ToHumaTh apuMeTHIECKYI0 ¥ TEOMETPHUECKYIO MTPOrPECCUU Kak (DyHKIIMU HATypalbHOTO
apryMeHTa; CBS3bIBaTh apU(PMETUUYECKYIO IPOTPECCHIO C JINHEHHBIM POCTOM,
TEOMETPUUYECKYIO - C IKCIIOHEHIUAIBHBIM POCTOM.

¢ DJeMEeHTHI MPUKIATHON MAaTEMATHKH

Buvinycknuk nayuumcs:
Hcnonb30Bath B X0/1€ pEHICHUS 3a/1a4 dJIEMEHTApPHBIC MPEJICTABICHUS, CBA3aHHBIE C
MPUOJIMKEHHBIMU 3HAUYCHUSIMU BEJTMYHH,
Hcnonk30BaTh mpocTeiiime crmocoObl MpeACTaBIeHUs U aHATN3a CTATUCTUYECKUX JTAHHBIX;
HaxoauTh OTHOCUTEIBHYIO YaCTOTY U BEPOATHOCTH CITy4aifHOTO COOBITHS;
PemaTtes kOMOMHATOPHBIC 3a/1a4W HA HAXOXKJIEHUE YHCIIa 00bEKTOB WIJIM KOMOWHAIIHIA.

Bbll’lyCKHuK noayuum 603MONICHOCMb:

[ToHSATH, YTO YHCIIOBBIE JAHHBIE, KOTOPbIE UCTIONB3YIOTCS ISl XapaKTEePUCTUKU OOBEKTOB
OKPY’KAIoIIero MUpa, SABJIAIOTCS IPEUMYIIIECTBEHHO MTPUOIMKEHHBIMU, YTO 110 3aMHUCH
npUOIKEHHBIX 3HAYEHHH, coJlepKalnuxcs B MH(OOPMallMOHHBIX HCTOYHUKAX, MOYXKHO CYJIUTh
0 MOTPEUTHOCTH MPUOIIMKEHUS;

[ToHSATH, YTO MOTPENIHOCTD PE3ybTaTa BHIYMCICHUN JOKHA OBITH COU3MEpPUMA C
MTOTPENTHOCTHIO UCXOIHBIX JaHHBIX;

[TproOpectu nepBoHaYAIBHBIN OIBIT OpraHU3aluy cOOpa JaHHBIX IIPHU IPOBEIEHUH OIPOCa
0O0I1eCTBEHHOT'O MHEHUS, OCYILECTBIIATh UX aHAJIU3, IPEICTABIIATh PE3yJIbTaThl OIIPOCA B
BUJI€ TaOIMIIbI, JUArPAMMBI;



e [IpuoOpectu ONBIT IPOBEACHUS CIyYailHBIX 3KCIIEPUMEHTOB, B TOM YHCJIE C TIOMOIIIBIO
KOMIIBIOTEPHOT'0 MOJIETIMPOBAHUS, HHTEPIPETAIUN X PE3YyIbTaTOB; HAYYUTHCS HEKOTOPHIM
CHeHalIbHBIM MpUEMaM perieHnsi KOMOMHATOPHBIX 3a/1a4.



Ilnanupyemblie pe3yabTaThbl H3yYeHHUs] FeOMeTPpHH B 7-9 Kiaccax

+ Teomerpuueckue GUrypsl

BbINYCKHUK HAYYHTCS

[Tonb30BaThCs A3BIKOM T€OMETPHUU JJISL OTMCAHUS IPEIMETOB OKPYKAIOIIEr0 MUpa U UX
B3aUMHOT'O PACIOJIOKECHUS;

Pacnio3naBaTh 1 M300paXkaTh Ha YyepTexkax U PUCYHKAX reOMeTprUIecKue (GUrypsl u ux
KOMOMHAIIHH;

Knaccudunupoats reoMeTpudecKkue GUrypsr;

HaxomuTh 3Ha4eHUS JUTHH JTHHEWHBIX YJIEMEHTOB (PUTYP U UX OTHOIICHHS, TPATyCHYIO MEPY
yrioB ot 0 1o 180°, mpuMeHsist onpeeIIeHHsI, CBOMCTBA M MPU3HAKKA (PUTYp U UX DJIEMEHTOB,
oTHoLIeHUs puryp (paBeHCTBO, [10100KE, CUMMETPHUS, TOBOPOT, NapaslieIbHbINA IEPEHOC);
OrnepupoBaTh C HAUYAJIbHBIMU TOHATUSMU TPUTOHOMETPUH U BBIITOIHATH JIEMEHTAPHBIE
orepanuu HaJ GyHKIUSIMH YTIIOB;

Jlokxa3bIBaTh TEOPEMBI;

Perath 3aaun Ha J0Ka3aTENbCTBO, OMUPASICh HA U3YUYEHHBIE CBOMCTBA (PUTYpP U OTHOIICHUN
MEXIy HUMH U IIPUMEHSISI U3y4YE€HHbBIE METO/IbI JI0KA3aTENbCTBA,

Perath HecnoXHBIE 3a]a41 HA TIOCTPOEHUE, PUMEHSST OCHOBHBIE AITOPUTMBI IOCTPOCHHUSI C
MIOMOIIBIO ITUPKYJIIS U TUHEHKU;

Pemmars npocreiiniye niaHUMETPUUECKHUE 3a/1a4H.

BbINYCKHUK MOJYYHUT BO3MOKHOCTH

OBJI&I[GTI) MEeTOoAaMU peHIeHI/Iﬂ 3ada4 Ha BBIYHUCIICHHUC U JOKA3aTCJIIBCTBO: METOAOM OT
MPOTUBHOTO, METOJIOM MOJ00Ms, METOAOM Tiepedopa BaApUaHTOB M METOI0M T€OMETPUUECKUX
MECT TOYEK;
[TproGpecTy ONbIT IPUMEHEHUSI aNTeOpanyecKoro U TPUrOHOMETPUUYECKOTO anmapaTa u
UJeN ABUKEHUS IIPU PELICHUN T€OMETPUUYECKUX 33]1aY;
OBnazeTh TPaIUIIMOHHON CXEMOM pelIeHus 3a/1a4 Ha IIOCTPOCHHE C MIOMOIIBIO IUPKYIIS U
JTUHEWKH: aHaJIu3, TOCTPOCHUE, TOKA3aTeIbCTBO U UCCIICIOBAHNE,
HayLII/ITI)CSI pGHIaTI) 3aa4Yu Ha HOCTpOGHl/Ie METOAOM FGOMCTpI/I‘ICCKI/IX MECT TOUYCK U MECTOA0M
o100us;
[TproOpecTy OMBIT HCCIETOBAHUS CBOMCTB MIAHUMETPUUIECKUX (PUTYP C TTOMOIIIBIO
KOMIIBIOTEPHBIX IIPOIPaMM,;
[TproOpecTy OMBIT BHITTOTHEHUS TPOEKTOB.

¢ H3Mmepenne reoMeTpUYECKUX BEINYNH

BbinyCKHUK Hay4YuTCSH

Hcnonk30BaTh CBOMCTBA U3MEPEHUS JJTUH, YTIIOB U IJIOMIAACH MPH PEIICHUH 3aa9 Ha
HAXO0XJICHUE JIIMHBI OTpe3Ka, UTMHBI OKPYKHOCTH, JUIMHBI IyTU OKPYKHOCTH, TPayCHON
MEpBHI yIIIa;

BoeruncnsaTh 1II0Maau TpeyroibHUKOB, PSIMOYTOJIBHUKOB, TPAMEIHii, KPYTOB U CEKTOPOB;
BBIYuCIATE IMHY OKPYKHOCTH M JUTMHY JIyTH OKPY>KHOCTH;

Breruncnsate JJINHBI JIMHEUHEIX DJIEMEHTOB (1)I/Il"yp " UX yI'Jibl, UCIIOJIB3Yys N3YUCHHEBIC
dbopMyIibl, B TOM yucie GopMyIIbl JTUHBI OKPYKHOCTU U ITMHBI AYTH OKPY>KHOCTH,
dbopmyIsl tomanaei Guryp;

Pemrate 3agaun Ha 10Ka3aTENBCTBO C HCIIOIB30BAaHUEM (POPMYIT JUIUHBI OKPY>KHOCTH H
JUTMHBI TyTH OKPY>KHOCTH, (OpMYI TUIomaaei puryp;



e Pemare npakTudeckue 3a1a4u, CBI3aHHBIE C HAX0XKJICHHEM I'€OMETPHUUECKUX BEIUYHH(

UCTIONb3Ys MPU HEOOXOJUMOCTH CIIPABOUYHUKHU M TEXHUYECKHUE CPE/ICTBA).
BbInyCKHUK MOJIYYHT BO3MOKHOCTh HAYYUTHCH:

e Beruucnare miomaau Guryp, COCTaBICHHbIX U3 ABYX WM Oosiee IPSIMOYIOIbHUKOB,
[1apaJuIeJIOrPAMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

e BpUKCIATH IUIOIIAAA MHOIOYTOJIbHUKOB, HCII0JIb3YSl OTHOLLEHUS PABHOBEIUKOCTH U
PaBHOCOCTABJICHHOCTH.

e [IpumensaTs anredpandecKuii ¥ TPUTOHOMETPUUYECKHIA anmapar u e IBUKECHUS TpU
pELICHUH 3a]1a4 Ha BBIYMCIICHUE TUIOIAACH MHOTOYT OJIbBHUKOB.

¢ KoopauHatst
BbinycKHUK HAy4YnTCS

e BpUKCIATH JIMHY OTPE3Ka [0 KOOPAMHATAM €0 KOHLOB; BBIYUCIIATh KOOPAMHATHI CEPEANHBI
OTpe3Ka;

e licnosp30BaTh KOOPAMHATHBINA METOJ JUIsl U3YYEHHS CBOMCTB IIPSIMBIX U OKPYKHOCTEM.

BpInyCKHUK MOJYyYHT BO3MOKHOCTD

e OsyafeTh KOOPAUHATHBIM METOJIOM PEIICHUS 3a/1a4 Ha BEIYUCIICHUE U I0KA3aTEeNNbCTBO;

e [IpuobOpectu ONBIT UCTIOJIL30BAHUS KOMIIBIOTEPHBIX ITPOI'PAMM JUIsl aHAJIN3a YaCTHBIX
CJIy4aeB B3aUMHOI'O PACIOJIOKEHUS OKPYKHOCTEH U IPSMBIX;

e [IpuoOpecTy ONBIT BHINOJIHEHUS IPOEKTOB.

% BekTopsl
BhInycKHUK HAYYHTCH

e OnepupoBaTh C BEKTOpPAMU: HAXOAUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 3a/laHHbIX
T€OMETPUYECKH, HAXOAUTH BEKTOP, PaBHBIN ITPOU3BEACHUIO 3aJaHHOI0 BEKTOPA HA YUCIIO;

e HaxoauTs /Uit BEKTOPOB, 3aIaHHBIX KOOPJAMHATAMU: JUIMHY BEKTOPa, KOOPINHATHI CYMMBI U
Pa3HOCTH JIByX U 00Jiee BEKTOPOB, KOOPJAMHATHI POU3BECHHS BEKTOpA HA YNCIIO, IPUMEHSS
pU HEOOXOIMMOCTH NEPEMECTUTENbHBIHN, COYeTaTENIbHBINA WIIN paclpeaeTUTeIbHbIN 3aKOHBI;

e  BBMUNCIATH CKASIPHOE TPOU3BEICHUE BEKTOPOB, HAXOIUTh YIOJI MKy BEKTOpaMH,
YCTaHaBIUBATh NEPIEHIUKYISPHOCTD MPSMBIX.

BpInyCKHUK MOJYyYHT BO3MOKHOCTD
e OsByazeTh BEKTOPHBIM METOJIOM JIJISl PELICHHUS 33/1a4 Ha BHIYMCIEHUE U JOKA3aTeIbCTBO;
e [IpuobpecTu OMBIT BHINOIHEHHS TPOEKTOB.

Conep:xanue Kypca aiaredpsl 7-9 kiaccos

¢ AuaredpamyecKkue BbIpakKeHUs
BeipaxkeHue ¢ iepeMeHHbBIMH. 3HAYCHUE BBIPAKEHHS C TEPEMEHHBIMU. J[OMyCTHMBIC 3HAYCHHSI

nepeMeHHbIX. ToxaectBo. ToxiecTBeHHbIE TPe0Opa30BaHUs aNredpandeckux BhIPAKEHUH.
JlokazaTenbCTBO TOXKJIECTB.

CreneHb ¢ HaTypaJbHBIM MOKa3aTeneM U €€ cBoiicTBa. OnHouwieHbl. OTHOYJIEH CTaHIapTHOTO
Buja. CteneHb ogHowieHa. MHorousensl. MHOrouneH cranaapTHoro Buja. CTeneHb MHOTOWIEHA.
CrnosxeHue, BBIMUTAaHUE U YMHO)KEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHHUS:
KBaJpaT CyMMBbI U KBaJpaT pa3HOCTH JIBYX BBIPAKEHUMN, IPOU3BEIECHUE CYMMbI U PA3HOCTHU JBYX
BbIpa)keHUi. PaznoxeHne MHOro4JieHa Ha MHOKUTENU. BeiHEceHne MHOXKUTENS 32 CKOOKU. MeTos
rpynmupoBKH. Pa3HOCTh KBaspaToB ABYX BhIpakeHU. CymMMa M pa3HOCTh KyOOB JIBYX BBIPaKEHUH.
KBanpatueiii TpéxwieH. Kopenb kBagpaTHoro tpéxusieHa. CBoMCTBa KBaAPATHOTO TPEXWICHA.
Pa3noxenne kBaApaTHOro TpEXUIeHa HA MHOKUTEIN



Parmonanbsheie BeipaskeHus. Llenbie Boipaxkenus. J[poOHbie Beipaxkenus. PannonanbHas ApoOs.
OCHOBHOE CBOWCTBO pallMOHATIBLHOM podu. CrokeHue, BBIUUTaHKUE, YMHOXKECHUE U JIeTICHHE
panroHanIbHBIX ApoOeii. Bo3Benenue paruoHanbsHON ApoOU B cTeneHb. ToxaecTBeHHbIE
peoOpa3oBaHus pallMOHAIBHBIX BbIpaykeHUI. CTENEHb ¢ LENIbIM I10Ka3aTeNIeM U €€ CBOICTBA.

KBanparupie kopHu. ApudMeTHISCKUN KBAPATHBIH KOPEHb U €ro CBOMCTBA. TOXKIECTBEHHBIE
peoOpa3oBaHus BEIPAXKEHH, COIEPIKALUX KBaApaTHbIE KOPHHU.
* YpaBHeHust

VYpaBHenue ¢ ogHol nepeMenHoil. Kopenb ypaBHeHus. PaBHocuibHbIe ypaBHeHMs. (CBOMCTBA
YpPaBHEHUN C OJHOW MEPEMEHHOW. Y paBHEHHUE KaK MAaTEMATHYECKasi MOJIENIb PEAIbHON CUTYallUH.

JInneiinoe ypaBHeHue. KBaaparHoe ypaBHeHue. PopMyra KOPHEW KBaJIpaTHOTO ypPaBHEHMUS.
Teopema Buera. PanimonanbsHble ypaBHeHHs. PellieHre paBHOCHIBHBIX YPABHEHUH, CBOJSAILUXCA K
JMHENHBIM WM KBAJpaTHBIM YpaBHEHUSM. PelieHre TEKCTOBBIX 337au C IIOMOLIBIO
palMOHAIbHBIX YPABHEHUI.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. [ paduk ypaBHEHUS ¢ 1ByMs niepeMeHHbIMH. JInHelHoe
ypaBHEHUE C JIByMs MIEPEMEHHBIMU U €Tr0 Tpaduk.

CucremMbl ypaBHEHUH C IBYMs NIepeMeHHBIMH. ['padudeckuii MeTo pelieHnus CUCTEMBI
YpaBHEHUH C JABYMsI NEPEMEHHbIMU. PenieHue cucteM ypaBHEHHI METOJIOM MOJICTAaHOBKHU U
cnoxenust. CucreMa ABYX ypaBHEHUI C JBYMsI IEPEMEHHBIMU KaK MOJIEJIb PEAIbHOM CUTYaLIUH.

% HepaBencrBa
UucnoBble HEPaBEHCTBA U UX cBOMCTBA. ClI0KEHHE U YMHOKEHHUE YHCIIOBBIX HEPABEHCTB.
OueHuBaHue3HaueHUs BeIpakeHUs1. HepaBeHCTBO ¢ 01HOM nepeMeHHo. PaBHOCHIIbHBIE
HepaBeHCTBA. YucIoBbIE NPOMEXYTKU. JINHEITHbIE U KBAaJPATHBIE HEPABEHCTBA C OJHOU
nepeMeHHOi. CucTeMbl HEPABEHCTB C OJJHON EPEMEHHOM.

% YucaoBble MHOKECTBA

MHoxecTBO U ero aneMeHTsl. CiocoObl 3aaHus MHOXecTBa. PaBHble MHOXKecTBa. [lycToe

MHOkecTBO. [lonmHOkecTBO. Onepanuu Hajl MHOKecTBaMu MimocTpanysi COOTHOIIEHUN MEXTY
MHO’KECTBAaMU C IOMOIIBIO [uarpamm Jilsiepa. MHOXKeCTBa HaTypaJIbHbIX, LENbIX, PAllMOHAIBHBIX

m
yrcen. PaimoHanbHOE YHCIO Kak ,Z[pO6L BuIa ; , [JI€ M- HEeJIOC YUCIIO, a N —HAaTypPaJIbHOC, U KaK

OeckoHeuHas neproanyeckas aecsaTuyHas ApoOsk. [IpencraBienue 06 uppaloHaILHOM YHCIIE.
MHoxecTBO AeiicTBUTENbHBIX yucen. [IpencTaBnenue 1eicTBUTENFHOTO YHCIa B BUAE OECKOHEUHOM
HENepUOANYECKON JecaTUUHOM 1poOu CpaBHEHHUE EHCTBUTENBHBIX Ycen. CBA3b MEXKIY
MHOXKecTBamMu N. Z. Q/
s DOyHKOUHU

YuciioBble PyHKIUH

DyHKIIMOHAIBHBIE 3aBUCUMOCTH MeX 1y BenuuHaMmu. [lonstre pynkunn .OyHKIMS Kak
MaTeMaTHuYecKasi MOJIeJb peasibHoro mporecca. O6nacTh onpeaeneHus U 00J1acTh 3HAYCHUN
¢ynkuuu. CiocoOsl 3aganus ¢pynkuuu. ['paduk pynkuuu. IToctpoenue rpagukoB GpyHKIHIA ¢
noMoIikio npeodpazosanuii puryp. Hynu pynkium. IlpomexyTkn 3HaKOMOCTOSHCTBA (DYHKIIMH.
[TpoMexyTKH BO3pacTaHMs U IPOMEXYTKH YObIBaHUS (QYHKIUU.

Jluneitnas GyHKuuMs, oOpaTHas MPOMOPLUOHAIBHOCTD, KBaipaTU4Hasd QyHKUUSA, QYHKIUS Y =
VX , X cBoiicTBa U rpaduKH.
YuciioBble M0C/I€10BATEIBLHOCTH

ITonatue uncnoBoii nocnenoBaTenbHOCTH. KOHEUHBIE 1 OECKOHEYHBIE [TOCIIEI0BATEIBHOCTH.
CriocoOblI 3a1aHus 1TOCIEA0BATEILHOCTH. ApupMeTHyecKas i reoMeTpudecKas Iporpeccuu.
CBoiicTBa WieHOB apru(METUUECKON U TEOMETPUUIECKOM TTporpeccuii. Dopmysisl 00IIero dieHa
apu(MeTHUECKON U reoMeTprudecKoi nporpeccuif. @opMysbl CyMMBI N —IEPBBIX YJICHOB
apudMeTHUeCcKoi U reoMeTpudeckoit nporpeccuii. CymMMa 6eCKOHEUHON T€OMETPHUYECKON



nporpeccuu, y kotopoii |q| < 1. Ilpeacrasienne 0eCKOHEUHON EPUOTUUECKON AECITUIHOM IpooH
B BUJIE OOBIKHOBEHHOU IpO0H.

¢ DJeMeHThI NPHKJIATHOH MAaTeMATHKH

Matemaruueckoe moaenupoBanue. [lponeHTHbie pacuéTol. DopMyiia CIOKHBIX
npoueHToB. [TpubmmkéHnble BorurcieHus. AOCONIOTHAS U OTHOCUTENbHAS MTOTPEIIHOCTH.
OcHoBHbIe NpaBUia KOMOMHATOPUKUA. YacToTa M BEpOSITHOCTh CIIy4allHOTO COOBITHSI.
Krnaccuueckoe omnpenenenue BeposiTHocTd. HauanbHble CBEIEHUS O CTATUCTHKE.
[IpencraBnenne JaHHBIX B BUJE TAOJIUI], KPYTOBBIX U CTOJIOUATHIX JHAarpaMm, rpa)ukoB.
CraTucTuyeckue XapakTepUCTUKU COBOKYITHOCTH JIaHHBIX: CPEJHEE 3HaU€HUE, MOJA,
pa3max, Me[uaHa BBIOOPKH.

¢ AJaredpa B HCTOPHYECKOM Pa3BUTHH.

3aposkaeHue anreOpbl, KHUTa O BOCCTAHOBIIEHUH M MPOTUBOIIOCTAaBIIEHUU MyxamMmea
anb-Xopesmu. Victopust hopMupoBanus MaTemMaTHueckoro sizbika. Kak 3aponunach unes
KoopauHaT. OTKpBITHE HPPALMOHANBHOCTH. V3 HCTOPUU BOSHUKHOBEHHS POPMYIT [
peuieHus ypaBHeHul 3-it u 4-if creneneil. Mcropus pa3Butus nousatus ¢yHkuuu. Kak
3apoamiachk Teopusi BeposatHocTterd. Uncna dubonavuu. 3anmaya JI.[Iuzanckoro
(duboHau4M) O KPOJIUKAX.

JI.® Maruuukuii. I1.J1.Ye6simes. H.M.JIo6aueBckuii. B.f.byHsikoBckuil.
A.H.Konmoropos. @.Buert. [1.depma. P.Jlekapt. H.Taptanes. [[.Kapgano. H.AGenb.
b.ITackans. JI.ITuzanckuii. K.I'aycc.



CoaeprkaHue Kypca 7Knacca.

Ne Konnuyectso | Koanyectso
) yacos no KP
rnasbl
TEMA nporpamme
1 JInHeHoe ypaBHEHWE C OAHOM NepemMeHHOM 15 1
2 Llenbie BbipaxeHna 52 4
3 OyHKLUK 12 1
4 CucTembl IMHENHbIX YPAaBHEHWUI C ABYMA NepeMeHHbIMM 19 1
5 MNoBTopeHne n cuctematmsaums ydebHoro matepumana 7 1
105 8
Bcero:
Koauuecmeo konmpoavHwix padbom no anzeope:
7 xnacc
1 I'naBa 1. JIuneitHoe ypaBHEHUE ¢ OTHOU KonTponbnas paborta Ne 1
MIEPEMEHHOMN
2 I'naBa 2. [{enble BeIpaKeHMUSL. Kontposnbnas padora Ne 2
KonTponbnast padora Ne 3
KonTponbHas pabota Ne 4
KontposnbHast pabora Ne 5
3 I'naBa 3. @yHKIMH. KonTponbHas padota Ne 6
4 I'nmaBa 4. CucremMpl TMHEVHBIX YPaBHEHUH C Konrtponbnas padora Ne 7
JIBYMSI TI€PEMEHHBIMHU.
5 [ToBTOpEeHME U cCUCTEMATHU3AIHS YIeOHOTO KonTponbHast padota Ne 8
Marepuaa. (uTorosas)

Conep:xanue Kypca reoMeTpun 7-9 Kjiaccon
% IlIpocreiinue reoMerpuyeckue (purypel.
Touka, npsamast. OTpe3oK, Jiyd. Yrosa. Buael yriioB. CMexXHbIE 1 BEPTUKAIBHBIE YTJIBL.
buccekrpuca yria.

Ilepecekaromuecs u napajuiesnbHble npsaMele. [lepniennukynsapHele npsMele. [Ipuznaku
MapajuIeIbHOCTH NpsiMbIX. CBOMCTBA NapajuIEIbHBIX NpsAMBIX. [lepneHauKkynsp 1 HakIOHHas
K IIPSMOM.

% MHOroyroJibHUKH.

Tpeyronbauku. Bunbl TpeyronsHukoB. MenuaHna, GuccekTpuca, BbICOTa, CPEIHSS TUHUS

TpeyrosibHUKa. [Ipu3Haku paBeHCTBA TpeYroJbHUKOB. CBONCTBA U IPU3HAKU

paBHOOEIPEHHBIX TPEYTOJIbHUKOB. CepelnHHbIN NepHeHIuKyIsp oTpe3ka. CyMMma yrios
TpeyroibHMUKa. BHemHue yriusl TpeyronbHuka. HepaBeHcTBo TpeyronbHuka. COOTHOIIEHUS
MEXy CTOPOHAMH U yriamu TpeyrosbHuka. Teopema [Tugaropa.

[TopoGHbIe TpeyronbHUKU. [Ipu3Haku mogoous TpeyroabHUKOB. TOUKH nepecedueHust
MenaH, OMCCEKTPHC, BBICOT, TPEYroJIbHHUKA, CEPEAMHHBIX MEPIEHINKYIIPOB CTOPOH




TpeyroiabHUKa. CBOHCTBO OUCCEKTPUCHI TpeyroiabHuKa. Teopema daneca. Merpuueckue
COOTHOLIEHUS B IPSMOYI'OJIbHOM TpeyroibHUKe. CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
OCTpPOTO yria npsMOYTOJIbHOTO TPEyroibHUKa 1 yriioB oT 0 1o 180°. ®opmyisl,
CBSI3BIBAIOIME CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OJHOTO M TOrO K€ yria. Pemenne
TPEYroJabHUKOB. TeopeMa CHHYCOB U T€OpEMa KOCUHYCOB.

Yerbeipéxyronpnuku. IlapamienorpaMM. CBOMCTBa M IPU3HAKK NTapajlIeIorpamMma..
[IpsiMOoyTronbHUK, pOMO, KBaZpaT, UX CBOMCTBA U npu3HaKku. Tpamnemus. CpenHsis JINHUSL
Tpanenuu 1 e€ CBOMCTBa.

MHoroyroiabHUKU. Beinykiible MHOTOyrojapHUKH. CymMMa YIJIOB BBIITYKJIOTO
MHOTroyrojpHuka. [ IpaBuibHbIE MHOTOYTOJIbHUKH.

% OKpY/KHOCTB U KpYT. 'eoMeTpuyeckne NOCTPOeHus
OKpyKHOCTb U KpYT. DJIIEMEHTBI OKPYKHOCTH U Kpyra. LleHTpalbHbIC U BIINCAHHBIE YTJIbL.
KacarenbHas K OKpYKHOCTH U €€ CBOMCTBA. B3anMHOE pacnosioxeHue npsaMoi U OKPYKHOCTH.
OnucanHas ¥ BIMCaHHAsl OKPY>KHOCTH TPEYroJIbHUKA. BricaHHble N ONMCaHHBIE

YETBIPEXYTOJIbHUKY, UX CBOMCTBA M IPU3HAKH. BriMCaHHbIE U ONMMCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHBIN IEPIICHIUKYIISP OTPE3Ka U OMCCEKTprca
yria kak ['MT.

I'eomeTprueckue NocTpoeHus: HUPKYJIEM U JUHENKoi. OCHOBHBIE 3a/]aul Ha IOCTPOEHUE:
MIOCTPOEHUE yIJiia, paBHOTO IAHHOMY, IIOCTPOCHHUE CEPEUHHOTO MEPIEHIUKYIISIPA JAHHOTO OTPE3Ka,
MIOCTPOEHHUE MPSAMOH, MPOXOIALIEH Yepe3 TaHHYIO TOUKY U MEePIEHAUKYISPHON TaHHON MPSIMOH,
MOCTPOCHUE OMCCEKTPUCH JaHHOTO yria. [locTpoeHne TpeyroiabHUKa MO 3aJaHHBIM AJIEMEHTaM.
Meton I'MT B 3amauax Ha MMOCTPOCHUE.

s H3MepeHHe reoMeTpUYECKHX BEJIMYHH
JnuHa otpeska. PaccTosinue Mexay AByMst ToukaMu. PaccTosiHue OT TOUKH 110 IpsiMoid. PaccTosinue

MEXy MapajuIeIbHBIMU IPSIMBIMHU.

[IepumMeTp MHOTOYTrOJIBHUKA.

JlnvHa OKpyKHOCTH. /[IMHA 1yTH OKPYKHOCTH.

I'panycnas mepa yriia. BennunHa BMCaHHOTO yIuia.

[TonsaTue niomaau MHOroyrosibHuka. PapHoBenukue ¢purypsl. Haxoxxaenue miomanu
KBaJpara, IpsIMOYIrOJIbHUKA, [apalIeIOrpaMMa, TPEYroJIbHUKA, TPAICLUH.

[Tonsarue nuomanu kpyra. [Inomans cekropa. OTHOIIEHHE TUIOIIAEH TOJOOHBIX (BUTYD.

¢ JexapToBbI KOOPAMHATHI HA MJOCKOCTH
@opMyia pacCTOSTHUAA MKy 1BYMs ToUKaMH. KoopanHaThI cepeiMHbI OTpe3Ka. Y paBHEHUE

¢burypsl. YpaBHEeHUE OKPYKHOCTH U MPSAMON. YTII0BOU KO3 (UIIUEHT NMPSAMOIL.
s BekTophbl
ITonsarue BekTopa. Moayine (JuinHa) BekTopa. PaBHble BekTopbl. KosmiHeapHbie BEKTOPHI.
Koopaunats! Bekropa. Cl0XKeHNE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA HA YHCIIO.
CkansgpHO€E Npou3BeAeHNE BEKTOPOB. KoCHHYC yria Mexay AByMsl BEKTOpaMH.
% IeoMeTpuyeckue npeodpazoBaHus
[TonsiTue o npeoOpazoBanuu Gurypsl. JIsuxenue Gurypsl.. Buasl aABmkenus Gurypsi:

napaJuleJIbHBIN EPeHoC, oceBasi CUMMETpusi, TOBOpOT. PaBHbie durypsl. ['omorerus. [logodue

duryp.
% Dj1eMeHTbI JOTMKH

Omnpenenenne. Akcuom U TeopeMsl. Jloka3aTenbeTBo. JJokazaTrenbcTBo OT MPOTUBHOTO. TeopeMa,
oOparHas nanHoi. HeoOxoauMoe 1 10cTaToyHoe YCIoBUE. YOTpEeOIeHUE JTOTHUECKUX
CBSI30KECU..., MO ..., M020ad U MOJIbKO M020d.

X/

% I'eoMeTpHA B HCTOPHYECKOM PA3ZBUTHH.




N3 wucropun reomerpun, «Hauama» Eskmuma. Hcropua mnsroro mnocrynara Esxinpna.

Tpuronomerpuss — Hayka 00 M3MEpPEeHMH TpPEyroibHUKOB. [locTpoeHHne  MpaBHIBHBIX

MHOTI'OYT'OJIbHUKOB. Kaxk 3apoauiiach UACd KOOpAUHAT.
H.N.JIo6auesckuii. JI.Ditnep. ®anec. [Tudarop.7

Conep:xkanue Kypca 7kjacca

Ne Tema Koa-Bo
IJ1aBbl 4acoB no
nporpamme
I [Ipocreiimme reomerpuyeckue GUTypsl 1 UX CBOICTBA. 15
Il. TpeyronbHuky. 18
11F [TapannenpHblie npsimble. CymMma yIiIoB TPEYroJIbHUKA. 16
V. Oxpy>kHOCTb U Kpyr. ['eoMeTpruecKkne moCTPOCHHUS. 16
IToBTOpEHME Kypca reOMETpHUH 3a 7 Kilacce 5
Bcero: 70
Konuuecmeo konmponvnvix pabom no zeomempuu:
7 knmacc
1 I'naBa 1. [Ipocteitmne reomerpuyeckue Gurypbl KonTposabnas pabora Ne 1
U UX CBOMCTBA.
2 I'naBa 2. TpeyrosbHUKH. KonTtposnbHast padora Ne 2
3 I'masa 3. [Tapamiensabie npsimeie. CymMma yrioB Kontpomnbnas padota Ne 3
TPEYTrOJIbHUKA.
4 I'maBa 4. OxpyxHOCTb U KpyT. ['eomeTprnueckue KonTposabnas padorta Ne 4
IIOCTPOEHHUS
5 O6061ieHre u cucreMarusanus 3HaHui yyamuxcsi | KonrtponbHas pabota Ne S(utorosast)




KanengapHo- rTemaTuyeckoe mJiaHupoBanme. AJjreopa. 7 Kiacc

3 yaca B Heneo0, Bcero 105 yacos.

= Hara.
= =)
Sz C 6 =
S = oJep:KaHue Y4eOHOro S8
S s MaTtepuajia =S
m = = [~
< = ILnan. dakT.
= =
3
=
I'naea 1. /Iuneiinoe ypaBHeHHeE ¢ 0JJHOI NepeMeHHOM 15
1 BBenenue B anredpy 3
2 JIuneliHoe ypaBHEHUE C OHOU MTEPEMEHHOMN 5
3 Pemrenne 3ama4d ¢ nOMOILIBIO YpPaBHEHHN )
[ToBTOpEHME U cucTeMaTH3aIMs Y4eOHOTO MaTepuaa 1
Konrtponsnas padora Ne 1 1
I'naesa 2. llenvbie BoIpazkeHUus 52
4 ToxnecTBeHHO paBHbIE BhIpakeHus. ToxaecTBa 2
5 CreneHs ¢ HaTypaIbHBIM MTOKA3aTEIEM 3
6 CBolicTBa CTENIEHU C HATYpaJIbHBIM [TOKA3aTeIeM 3
7 OnHousneHsl 2
8 MHorouneHsl 1
9 CrnosxeHue ¥ BEIMUTaHHE MHOTOYJICHOB 3
KontponsHast pabora Ne 2 1
10 | YMHOXEHHE OJHOUJIEHA HA MHOTOWJIEH 4
11 | YMHOXeHHne MHOTOWICHa Ha MHOTOYJIEH 4
12 | Pa3nokeHre MHOTOUYJICHOB HA MHOXUTENU. BeiHECeHHEe 00I1Iero 3
MHOXKHTEJIS 32 CKOOKH




Coaepixanue yueOHOTo
MaTepuaJja

Homep
naparpaga

KoauuectBo
qaC0B

Jlara.

I1nan.

daxr.

13 | Pa3noxeHne MHOTOUYIEHOB HA MHOXHUTEIU. MeTos rpynnupoBKU 3
KontponbHaspadora Ne 3 1
14 | IlpousBeneHue pa3HOCTH U CYMMBI IByX BBIPQKEHUI 3
15 | Pa3HOCTB KBaJpaToOB JBYX BBIPAXKECHUI 2
16 | KBazmpar cyMMBI U KBaJipaT pa3HOCTH JIBYX BBIPAKEHHM 4
17 | Ilpeobpa3zoBaHre MHOTO4JICHA B KBaJpaT CyMMBbI HJIM PA3HOCTH JIBYX 3
BBIPA)KCHUI
KonTtponbHas padora Ne 4 1
18 | Cymma 1 pa3HOCTb KyOOB JIBYX BBIpa)K€HUI
19 | IlpumeHEeHHNE Pa3IMYHBIX CIIOCOOOB PA3NIOKEHHSI MHOTOWJICHA Ha 4
MHOHUTEIH
[ToBTOpeHue u crucremMarn3anus y4eOHOTO MaTepraia 2
KontponbHas padora Ne 5 1
I'nasa 3. ®ynkunu 12
20 | CBszu Mexay BennuuHamMu. OyHKIUSA 2
21 | CnocoOsl 3ajanus (GyHKIUK 2
22 | I'paduk pyHxmm 2
23 | Jluneitnast pynkuus, e€ rpaguku cBoiicTBa 4
[ToBTOpenue u cucremMaruzanus yueOHOro Marepuasia 1
KonrponsHaspabora Ne 6 1
I'naea 4. Cucrembl JIUHEHHBIX YPABHEHUI ¢ IByMS NlepeMeHHbIMHU 20




Jlara.
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24 | YpaBHEHUS C JBYMsI IEPEMEHHBIMU 3
25 | JIuHeiiHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €ro rpaduk 3
26 | CucteMbl ypaBHEHMH ¢ 1ByMs iepeMeHHbIMU. [ padudeckuii meton 3
peIIeHHs CUCTEMBI IBYX JIMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU
27 | Pemenue cucteM JIMHEHHBIX ypaBHEHUH METOJIOM IOJICTAHOBKU 2
28 | Pemenue cucreM JIMHEHHBIX YpPaBHEHUI METO/I0OM CIIOKEHUS 3
29 | Pemenue 3a1a4 ¢ IOMOIIBIO CUCTEM JIMHEHHBIX ypaBHEHUI 4
[ToBTOpenue cucremaruszanus yueOHOro MaTepuaia 1
KontponsHaspabora Ne 7 1
IMoBTOpeHUe U cUcTeMATH3AMS Y4eOHOr0 MaTepHuaJia 6
VYnpaxkHeHus 1711 TOBTOPEHUs Kypca 7 Kiiacca 5
Wtorosas koHTpoJsibHas paboTa 1

Hroro: 105




Kanennapuo- remaTtudeckoe mianuposanme. 'eomerpus. 7 kiacc
2 yaca B Hejento, Bcero 70 Jacos.

< 2 Jara.
& £ S =
S = Coaep:xanue yueOHOTo S 3
= % MaTepHajIa E g Maan. ®akr.
R =
I'naga 1. Ilpocreiimme reoMerpuveckue Gurypbl 1 X CBOMCTBA 15
1 Touku u npsiMbie 2
2 OTpe30k U ero JIuHa 3
3 Jlya. Yron. I3mepenue yrios 3
4 CMeXHBIE U BEPTUKAJIBHBIC YTJIbI 3
5) IlepnenquKymnsipHbIE TIPSIMBIE 1
6 AKCHOMBI 1
[ToBTOpeHue u cucremMaTu3anus yaeOHOro Marepuasia 1
Kontponbnas padota Ne 1 1
I'naga 2 TpeyroabHUKH 18
7 PaBHble TpeyronbHUKH. BricoTa, Menuana, buccekTpuca 2
TpeyrojbHUKa
8 [TepBbIii 1 BTOPO# NMpU3HAKU PAaBEHCTBA TPEYTOJIbHUKOB 5
9 PaBHOOeApEHHBII TPEYTOJIBHUK U €0 CBOWCTBA 4
10 | Ilpu3Haku paBHOOEIPEHHOTO TPEYTOIHHUKA 2
11 | Tperuii npu3HaK paBEeHCTBA TPEYTOJILHUKOB 2
12 | Teopemsl 1
[ToBTOpEHME M cUCTeMaTH3aIMs YIeOHOTO MaTepraia 1
KonTtponbnas padora No 2 1




Jara.

g 2
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S § Conep:xaHue yueOHOT0o § §
= % MaTeépuaJia E = Ilaan. dakr.
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I'naea 3. IlapanienbHblie npsiMble. CyMMa yriioB TPeyrojbHHKA 16
13 | IlapannenbHble psIMbIE 1
14 | IIpu3HaKku napauIeIbHOCTH IPSIMBIX 2
15 | CaoiicTBa napajuieabHbIX IPSIMBIX 3
16 | CymMma yriioB TpeyroJbHHKa 4
17 | lIpssMOYTOJIBHBIN TPEYTOJIBHHUK 2
18 | CaoiicTBa IpSIMOYTOJIBHOTO TPEYroJIbHUKA 2

KonrtpomnbHas padora Ne 3 1

I'naga 4. OKpyKHOCTb U KPYT. 16

I'eomeTrpnyeckue mocrpoeHus
19 | I'eomerpuueckoe MecTo ToueK. OKpY>KHOCTb M KPYyT 2
20 | Hekoropsle cBolcTBa OKpYKHOCTU. KacarenbHast K OKpYKHOCTH 3
21 | OnMcaHHas ¥ BIMCAHHAS OKPYXHOCTH TPEYroJbHUKA 3
22 | 3amauu Ha IOCTPOECHUE 3
23 MeToa reoMeTprUeCcKIX MECT TOUEK B 3a/1a4ax Ha MOCTPOCHUE 3

[ToBTOpeHMe u cucTemMaTu3anus yaeOHOro Marepuasia 1
Konrponsnas padora Ne 4 1

O06001meHue U cucTeMaTH3aALMSA 5

3HAHUM yYaluxcst

YnpaxxaeHus 171 MOBTOPEHUs Kypca 7 Kiiacca 4

Kontponbnas padota Ne 5







