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1. ITosicHUTEIbHAA 3ANMNCKA

CrpykTrypa padoueil nporpamMmbli:

1. TlosicHuTenbHAS 3aMUCKA.
2. OO0mas xapakTepucTuka y4eOHOTO MpeaMeTa.
3. CoxepxaHue TeM ydeOHOTro pasjena.

4. lleHHOCTHBIE OPUEHTUPBI COACPHKAHUS YUeOHOTO IPEIMETA

5. .HI/ILIHOCTHBIG, MCTAIIPpCAMCTHBIC U IIPCAMCTHBIC PC3YJIbTAThl OCBOCHHA y‘-IC6HOFO npcamMeTa MaTCMaTHKa.

6. MecTto Kypca MaTeMaTUKH B y4€OHOM ILIaHE.

7. TpeboBaHus K pe3yiabTaTaM 0Oy4YEeHHsI K1 OCBOEHHUIO COZEpKaHUs Kypca.

8. YueOHO-MeToANYEeCcKOE U MH(POPMAITMOHHOE OCHAIIIEHHE 00pa30BaTEIHLHOTO MpoIiecca

Pabouast mporpamMma 1o maTemMaTHKe cocTaBjieHa Ha ocHOBe: DeaepanbHoro 3akoHa ot 29.12.2012. Ne273 — d3 «O6
obpazoBanuu B Poccutickoit deneparumny,
denepanbHOTO  TOCYJAPCTBEHHOTO O00pa30BaTENBHOIO CTaHAApTa OCHOBHOTO 00IIero oOpa3oBaHUs; TPUMEPHOU

MpOTrpaMMBbI 10 MaTeMaTUKe U aBTOpckoi mporpammbl A.I'. Mep3nsika, B.b. ITononckoro, M.C. Sxup, E. B. byuko.
Jannast pabouasi mporpaMMa OpPHUEHTHPOBAaHA Ha ywamuxcs 5-9 KIIaccoB M peaju3yeTcss Ha OCHOBE CIEAYIOIIMX

JOKYMEHTOB:



- IPOrpPaMMBbI TIO KypCy MaTeMaTuku 5—9 KJIaccoB, CO3TaHHOW Ha OCHOBE €MHOW KOHIICTIIIUN TPETOJaBaHUus MAaTEMAaTHKH
B CpeaHel 1mikoiie, pazpadoranHoit A.I'. Mep3iskom, B.b. Tlonmonckum, M.C. SIkupom — aBTOpamMu y4eOHHUKOB, BKIIOUEHHBIX B
CUCTEMY «AJITOPUTM yCIIEXAY;

- CTa”HdapTa OCHOBHOI'O O6HI€FO O6p8,30BaHI/IH 110 MaTCMAaTHKC,

- OOIT OOO0.

[IporpamMma cooTBeTCTBYyeT yueOHUKY «MaremaTuka» st 5-6 kiaccos, anrebpa mist 7-9 kinaccoB u reometpust ais 7-9
KJIacCOB oOpa3zoBaTenbHbIX yupexaeHuil /A.I'. Mepsnsk, B.b. Tlononckuii, M.C. Sxup, E.B. byniko. — M.: Bentana - I'pad,
2018 r.

[IporpamMMa Mo MaTeMaTHKe COCTaBiIeHa Ha OcHOBe @DyHIAMEHTAJIBHOTO siipa cojJepkKaHusi oOuero oOpa3oBaHMs,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHsS 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO OOILEro oOpa3oBaHMs, IPEICTaBICHHBIX B
(denepaibHOM TOCYAAPCTBEHHOM CTaHJAApT€ OCHOBHOrO OOHIEro oOpa3oBaHHA C Y4ETOM NIpeeMCTBEHHOCTH ¢ [IpuMepHbIMU
porpaMMaMi JJii Ha4aJbHOTO O0IIero oOpa3oBaHusl IO MaTeMaTHKe. B Hell Takke yuWTHIBAIOTCS NOMHHHUPYIOIIUE UICH U
nonoxeHust [Iporpammel pazButust 1 GOPMUPOBAHUS YHUBEPCATBHBIX YUEOHBIX NEHCTBUMN JIJI1 OCHOBHOTO OOIIEro 00pa3oBaHus,
KOTOpbIE 00eCreynBaoT (POPMUPOBAHUE POCCUICKON IpakIaHCKOW HWIEHTUYHOCTH, KOMMYHUKATHUBHBIX KAaYECTB JIMYHOCTH, U
CHOCOOCTBYIOT (POPMUPOBAHUIO KIFOUEBONW KOMIETEHIIMU — YMEHUIO YUUMbCAL.

Kypc marematuku 5-9 kiaccoB siBnsieTcst GyHIaMEHTOM JIJIsl MAaTEMAaTUYECKOTO OOpa30BaHUS M Pa3BUTHSI IIKOJIHHUKOB,
JOMUHUpYIOLEH (yHKIUEH Npu ero M3y4eHMH B 3TOM BO3pacTe SIBISETCS MHTEJUIEKTyalbHOE pa3BuTue ywammxcs. Kypce
MOCTPOEH Ha B3BEIIEHHOM COOTHOILIECHUHM HOBBIX M paHEe YCBOCHHBIX 3HAHWUM, 00S3aTeIbHBIX W JOMOJIHUTEIbHBIX TEM IS
M3YYEHUS, @ TAKXKE YUYUTHIBAET BO3PACTHBIC U MHIUBUIYAIbHBIE OCOOEHHOCTH YCBOCHUS 3HAHUM yJallluMHUCS.

[IpakTryeckast 3Ha4MMOCTh HIKOJIBHOTO Kypca T€OMETPUH 7-9 KJIacCOB COCTOUT B TOM, YTO IPEIMETOM €€ U3yUEHHUs SIBIIS-

IOTCA IMPOCTPAHCTBCHHBIC (bOpMBI N KOJIMYCCTBCHHLIC OTHOILICHHWA PCAJIbHOIO MHUpa. B COBPEMCHHOM O6H_ICCTBC MaTeMaTu4dYcCKada



MOATOTOBKA HEOOXOAMMa KaXKJIOMY YEJIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BeeX c(hepax deoBEUECKOM eI TeIbHOCTH.

['eoMeTpus SBISICTCS OJHHMM M3 OIOPHBIX IIKOJBHBIX MPEAMETOB. I'eoMeTpruUecKre 3HAHUS U YMEHUS HCOOXOJIUMBI JIJIst
W3Y4YEHUS APYTUX NIKOIBHBIX JUCHUIUIAH ((hu3uKa, reorpadus, Xumus, HHGOpMaTUKa U JIp.).

OpnHolt M3 OCHOBHBIX IleJied M3y4eHHs] TeOMETPHUU SBISACTCS Pa3BUTHE MBIIIJICHUS, TPEXae Bcero (HOpMUPOBAHHE
a0CTpaKTHOTO MBINIICHUSA. B mporiecce M3ydeHUsT reoMeTpuH (GOPMHUPYIOTCS JIOTHUECKOE M aJITOPUTMHYECKOE MBIIUICHHE, a
TaK)K€ TaKUe KauyecTBa MBINUICHUS, KaK CHJIAa U THOKOCTh, KOHCTPYKTUBHOCTh M KPUTHYHOCTH. J[JI aganTanuu B COBPEMEHHOM
HH(pOPMAITMOHHOM 00IIECTBE BaXKHBIM (DaKTOPOM SABJIICTCS (DOPMHUPOBAHHE MATEMATHYECKOT'O CTHIISI MBIIIUICHUS, BKIIOYAIOIIETO
B ce0s MHAYKIUIO W JEIYKIHUI0, 0000IIeHWE U KOHKPETHU3AIMIO0, aHAJIU3 M CHUHTE3, KJIAaCCU(UKAIUI0 U CUCTEMATH3aIUIO,
a0CTparupoBaHUE U aHAJIOTHIO.

OO0y4deHne reoMeTpuu J1aéT BO3MOYKHOCTD IKOJBHUKAM HAaYYHUTHCS IJIAHUPOBATH CBOIO JCATEIBHOCTb, KPUTHUYECKH OIle-
HUBATh €€, MPUHUMATh CAMOCTOSTEIBHBIE PEIICHHUs, OTCTAMBATh CBOU B3TJISABI U YOCIKICHUS.

B nporniecce nzydeHus reoMeTpyun MKOJBHUKH YYaTCs U3JlaraTh CBOM MBICIIH SICHO M MCUEPIBIBAOIIE, TPHOOPETAIOT HABhI-
KM YETKOTO BBITTOJTHCHHSI MaTEMAaTHYECKHUX 3aIUCEeH, TTPU ATOM HCITOJIb30BAaHNE MAaTEMATHUECKOTO SI3bIKa MO3BOJISIET PAa3BUBATh Y
YYaIIUXCs TPAMOTHYIO YCTHYIO M TUChbMEHHYIO PEUb.

3HAKOMCTBO C UCTOPHEH pa3BUTHS FreOMETPUHU KaK HAyKH (POPpMHUPYET y ydaImuxcs MPeACTaBISHUs O TeOMETPUU KaK 9acTH
00111e4eI0BEYECKON KYIbTYPHI.

3HAaYMTEILHOE BHUMAHNUE B M3JIOKEHUHM TCOPETHUECKOTO MaTepHuasa Kypca YACISIETCS ero MOTHUBAIlMU, PACKPBITHIO CYTH
OCHOBHBIX TOHSTUH, Uneh, MeTooB. OO0ydeHne OCTPOeHO Ha 0a3e TEOpUU Pa3BUBAIOIIETO OOYYEHHS, YTO JOCTUTAETCS OCO-
OCHHOCTSIMM HM3JI0KEHHUS TEOPETUYSCKOTO MaTepHaia U yNpaXHCHUSIMU Ha CpaBHCHHE, aHAJIN3, BhIICIICHNE TJIABHOTO, YCTAHOB-
JIEHUE CBS3eH, KiIacCHU(UKAINIO, TOKa3aTelbCTBO, 0000ImeHne u cuctematusamnuio. Ocob0 akIEHTHPYIOTCS COJEp KaTeIbHOE

PACKPBITHUEC MAaTCMAaTUUYCCKUX HOHSITPIﬁ, TOJIKOBAHUC CYIIHOCTH MAaTEMATHUYCCKUX MCTOJOB U 00J1aCTH HUX IMPUMCHCHUSA, IEMOH-



CTpamusi BO3MOXHOCTEH MPUMEHEHHSI TCOPETUUYCCKUX 3HAHWM JIJISl PEIICHHs] pa3HOOOPAa3HBIX 3aJad MPUKIATHOTO XapakTepa.
Oco3HaHue o011ero, CyueCTBEHHOTO SIBJISIETCS OCHOBHOW 0a30il [J1s penieHus yrnpaxHeHuil. BaxkHo npuBOIUTH JeTalIbHbIE TO-
SICHEHUS K PEIICHUIO TUIIOBBIX YIPAaXXHEHUU. DTUM paCKPBIBAETCS CYTh METOAA, MPEJIaracTcsi ajilfOPUTM WM 3BPUCTHYECKAs

cXema pelieHus yIpaKHEHU! OnpeIeIEHHOrO THIIA.

Hean kypca:
M3ydeHne MaTeMaTUKU B OCHOBHOM IIIKOJIE HAIPABJICHO HA TOCTHKEHUE CIICYIOIINX LIEJICH:

1) B HanpaBJieHUH JJUYHOCTHOTO PA3BUTHA

* pa3BUTHE JIOTHYECKOT'O U KPUTHICCKOTO MBIIIJICHUSI, KyJIbTYPhI peUd, CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

* (opMHpOBaHHWE Yy YYaIIUXCS HWHTEUICKTYaJbHONH YECTHOCTH W OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOJO0JICHHUIO
MBICJTUTEIBHBIX CTEPEOTHUIIOB, BHITCKAIOIINX M3 OOBIICHHOTO OITBITA;

* BOCHHUTaHWE Ka4yeCTB JIMYHOCTH, OOCCICUMBAIONINX COINHMAIBHYI0 MOOWIBHOCTh, CIIOCOOHOCTH TPUHUMATH
CaMOCTOSTEIILHBIC PEIICHUS;

* opMHUpOBaHUE KAYECTB MBIIIUICHUS, HEOOXOIUMBIX JIJIS aJIallTalliid B COBPEMEHHOM MH(OPMAIIMOHHOM OOIIECTBE;

. pa3BuTHE MHTEpeca K MaTeMaTUYECKOMY TBOPYECTBY 17} MaTeMaTUYECKUX CIOCOOHOCTEN;

2) B MeTanpeIMeTHOM HANIPaBJIeHUMN
* (oopMHUpOBaHUE MPEJCTABICHUN O MaTEeMaTHUKE KaK 4acTH OOIIEUeIOBEUECKON KyIbTyphl, O 3HAUUMOCTH MaTEMaTUKU B

Pa3BUTHH NUBUIN3alINH 1 COBPCMCHHOI'O 06IH6CTBa;



* pa3BUTHE NPEJCTABICHUNA O MaTeMaTuke Kak (opMe OMUCAHUS U METOJE MO3HaHUS JCHCTBUTENBHOCTH, CO3/IaHUE
YCIIOBHH J171s1 NpUOOPETEHHSI IEPBOHAYAIBHOTO OTIbITA MATEMAaTUYECKOTO MOIETTUPOBAHUS;
* (opmMupoBaHue OOLIMX CIIOCOOOB MHTEIICKTYaIbHOU NEATENbHOCTH, XapaKTEPHBIX [JIsI MAaTEMAaTUKH M SBISIOLINXCS

OCHOBOH MO3HABATEIbHOU KYJIbTYPBHI, 3HAYUMOU JJIs1 Pa3INYIHbIX c<1)ep YEJI0BEUECKOM ACATCIBHOCTH,

3) B IpeAMETHOM HANPABJICHUU

* OBJIQJICHUE MAaTEeMATUYCCKUMH 3HAHUSIMHU M YMEHHAMHU, HEOOXOAUMBIMHU JJISI TIPOJAOJIKEHUSI O0yUEHHs B CTapIleH IIKOJIe
WJT UHBIX 0011€00pa30BaTENbHbBIX YUPEKICHUAX, U3YUECHUS] CMEKHBIX TUCIUIUINH, IPUMEHEHUS B TOBCETHEBHOM JKU3HU,

* co3ganve (PpyHmaMeHTa I MaTeMaTHYECKOro pa3BHUTHS, (POPMHUPOBAHUS MEXAaHHU3MOB MBIIUICHHUS, XapaKTEPHBIX IS

MaTE€MaTHYECKOM JCATCIIBHOCTH.

[IpakTHdeckas 3HAYUMOCTh IIKOJBLHOTO Kypca MaTeMaTHKUA 5-9 KJIaccoB COCTOHMT B TOM, YTO IPEAMETOM €€ HM3yUCHHS
SIBJISTFOTCSI IPOCTPAHCTBEHHBIC ()OPMBI M KOJIMYECTBEHHBIC OTHOIIECHHUS peajbHOTO MUpa. B COBpeMEHHOM MHUpe MaTeMaTHYeCKast
MMOATOTOBKA HEOOX0AMMa KaXKIOMY YEJIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BeeX cepax dyeIOoBEUESCKOU eITeTbHOCTH.

MaremaTuka sSBJISICTCS OJTHUM W3 OMOPHBIX IIKOJBHBIX IMPEAMETOB. MaTeMaTHdeCKUe 3HaHUS M YMEHHS HEOOXOMMBI IS
M3Y4YCHUS aIreOphl U TEOMETPUH B CTAPIINX KJIAccax, a TAKKE JUIS U3YUYCHHS CMEKHBIX JTUCIIUTLUINH.

OnHoOlt M3 OCHOBHBIX 1IN H3Y4YEHHs] MAaTEMAaTHUKH SIBISETCS Pa3BUTHE MBINUICHUS, TPEXae BcCero (hOpMHUPOBAHUS
a0CTPAKTHOT'O MBIIIJICHHUS.

B mnporecce wm3ydeHHMs MaTeMaTHKH Takke (QOPMUPYIOTCS M TaKWe KadyecTBa MBIIUICHUS, KaK CHJIa M THOKOCTB,

KOHCTPYKTHUBHOCTb U KPUTHYHOCTD.



B mnporecce u3ydeHus MaTeMaTUKH YYE€HUKHA 5-9 KIacCOB ydyaTcsl M3/araTh CBOM MBICIH SICHO M HCYEPIBIBAIOIIE,
OpUOOpPETAlOT HABBIKM YETKONO M TPAMOTHOTO BBIIIOJIHEHUS MaTEeMaTHYECKMX 3aluced, NpU O3TOM HCHOJIb30BaHHUE
MaTE€MaTUYECKOIO A3bIKa MO3BOJISIET Pa3BUBATh Y YYAIIUXCSI TPAMOTHYIO YCTHYIO U TUCBMEHHYIO PEYb.

3HAKOMCTBO C MCTOpUEN Pa3BUTHS MATEMAaTUKU KaK HAYKH (OPMHUPYET y y4allMXCs MPEACTaBICHUS O MaTeMaTHKE Kak
4acTH 00LIEUETIOBEUECKON KYJIBTYPHI.

3HAUYUTEIbHOE BHUMAHHE B U3JIO)KEHHH TEOPETHYECKOT0 Marepuaia Kypca yAENseTCsl €r0 MOTUBALUU, PACKPBITHIO CYyTH
OCHOBHBIX TOHATHH, uael, MeronoB. OOyueHHE MOCTPOEHO Ha 0a3e TEOPUHM PA3BUBAIOIIEIO OOYYEHHS, YTO JOCTUrAETCS
OCOOEHHOCTSIMU H3JI0KEHUS TEOPETUYECKOr0 MaTepuana W YHpPaXKHEHUSMU Ha CpPaBHEHHWE, aHaJu3, BBIICJIECHHUE TJIaBHOIO,
YCTaHOBJIEHHE CBs3eH, Kiaccuukamuio, o0oOmeHne u cuctemaruzanuio. Oco00 aKLEHTUPYETCs COIEPKATEIbHOE PACKPBITHE
MaTEeMaTHYECKUX MOHITHH, TOJKOBAHME CYIIHOCTH MaTeMaTHMYECKUX METOJOB M O0JacTH MX NPUMEHEHMs], JI€MOHCTpaIUs
BO3MOKHOCTEl NPHUMEHEHUS TEOPETUYECKHX 3HAHWM JId pelieHus 3ajad NPHUKIaJHOrO XapakTepa, HalpuMmep, pPEIIeHHE
TEKCTOBBIX 3a/1ay, ACHEKHbIE U MPOLEHTHBIE PAaCU€Thl, YMEHHUE I0JIb30BATHCSA KOJIMYECTBEHHON MH(OpMAalLIUEH, TpeICTaBICHHON
B pa3iMuYHbIX (opmax, yMEeHHEe «4uTarth» rpaduku. Oco3HaHue OOLIEro, CyHUIECTBEHHOrO SIBJIAETCS OCHOBHOW 0a30il s
pelieHus yrnpaxxHeHui. BaxHO TPUBOIUTD JI€TajbHbIE MOSACHEHHS K PEIICHUIO TUIIOBBIX YIPAKHEHUU. DTUM PacKpbIBAETCS CYTh
METO0/a, MOAXO0AA, MPEUIAraeTCs aJrOPUTM WIIM 3BPUCTUYECKAS CXEMA PEIICHNS YIPAKHEHUI ONIPENEIEHHOTO TUIIA.

C ToukHM 3peHUsi BOCIUTAHUS TBOPUECKOW JIMYHOCTH, OCOOEHHO BaXKHO, YTOOBI B CTPYKTYPY MBILIJIEHUS YUAIIUXCS, KPOME
QITOPUTMUYECKUX YMEHUH U HaBBIKOB, KOTOpbIE C(OPMYIMPOBAaHbl B CTAHJAPTHBIX MpaBuiax, GopMmyiax M ajaropurMax
JICHCTBUM, BOILIM 3BPUCTHUECKHE NPUEMBI Kak OOIIEero, TaKk M KOHKPETHOTO Xapakrepa. OTH NpUEMBI, B YAaCTHOCTH,
(bopMHUpYIOTCS MPU MOUCKE PEIICHMS 33a]a4 BBICIIUX YPOBHEH CIOKHOCTH. JJig ajanTalnuy B COBPEMEHHOM MH(OPMAIMOHHOM

O6HI€CTB€ Ba’KHbIM (1)aI(T0p0M SABIIACTCA (bOpMI/IpOBaHI/Ie MAaTCMAaTHYCCKOI'O CTUJISI MBIIIJICHN S, BKJIIIOYAIOIICC B cels HHAYKIOWIO U



AenyKUuo, 0000IIEHNe M KOHKpPETH3alluIo, aHallu3 WU CUHTE3, KiIacCUu(UKAIMIO M CHCTeMaTH3aluio, abcTparupoBaHHE U
aHAJIOTHUIO.

OOyuyeHne MaTeMaTHKd JAET BO3MOYKHOCTh HIKOJIbHUKAM HAYYUTHCS IUIAHUPOBATh CBOKO JAESTEIBHOCTh, KPUTHYECKH
OLIEHUBATh CBOIO AEATEIbHOCTh, IPUHUMATh CAMOCTOSITENIbHBIE PEIICHHUS, OTCTauBaTh CBOM B3IJISAbl U YOCKICHUSI.

3HAKOMCTBO C MCTOpUEN pa3BUTHS MATEMAaTUKU KaK HAYKH (OPMHUPYET y yYallMXCs MPEACTaBICHUS O MaTeMaTHKE Kak
gacTH 00IIEUYeTIOBEUECKON KyIbTYPHI.

3HAUYNUTEIPHOE BHUMAHHE B U3JIO)KEHHH TEOPETUYECKOT0 MaTepHana Kypca YAENSIETCS €r0 MOTUBALUH, PACKPBITHIO CYTH
OCHOBHBIX MOHATHUM, uael, MeTrofoB. OOydeHHE TOCTPOCHO Ha 0a3e TEOpUHM Pa3BUBAIOIIETO OOYUYEHMS, UTO JIOCTUTaETCA
OCOOCHHOCTSIMU H3JIOKEHUS TEOPETHUYECKOT0 MaTepualla M YNpaKHEHUSIMHM Ha CpaBHEHHUE, aHAJINU3, BBIIEJICHHE TIJIABHOTO,
YCTaHOBJIEHHME CBs3eH, Kilaccu(pukanuoo, o0olueHre u cuctemaruzanuio. Oco0o aKLEHTUPYETCsl CONEPKATEIbHOE PACKPBITHE
MaTeMaTUYECKUX TMOHATHHA, TOJKOBAHHWE CYIIHOCTH MAaTEMaTUYECKUX METOAOB M 00JIACTU HMX NPUMEHEHHMs, AEMOHCTpalus
BO3MOKHOCTEM NPHMEHEHUS TCOPETUYECKUX 3HAHUM U1 pEelleHUs 3aJad NPHUKIAJHOIO XapakTepa, HalpuMep, pPELICHHE
TEKCTOBBIX 3a/1a4, IEHEKHBIE U MPOLIEHTHbIE PACUEThl, YMEHHE T0JIb30BaThCsl KOJMYECTBEHHON MH(pOpMauei, npeacTaBIeHHON
B pa3iMuYHbIX (opmax, yMEeHHE «4uTaTh» rpaduku. Oco3HaHue OOILIEro, CyHIECTBEHHOIO SIBIIAETCS OCHOBHOW 0a30il 1is
peuieHus yrnpaxHeHui. BaxHO NPUBOINUTH JI€TaJIbHBIE MOSICHEHHS K PEILIEHUIO TUIIOBBIX YIPAKHEHUH. DTUM PacKpbIBAETCS CYTh

MCTO/Ja, moaxoaa, nmperaracTcda airoputm Uik 3BpUCTHICCKAd CXEMa PCIHICHUA ynpamHeHHﬁ OIIPCACICHHOIO THUIIA.

B y4ue6HOM mpoiiecce UCTOMb3YIOTCS CIEAYIONINE YPOUHbIE M BHEYPOUHBbIE (DOPMBI PAOOTHI:

Ypounbie GopMbl Bueypounbie ¢hopmbl



® YPOKHM Pa3IuYHbIX TUIIOB U (hOpM;

.06]1[6 KJacCHasdA TMCKYCCUSA — KOJIJICKTUBHAasA pa60Ta KJj1acca 110

IIOCTAaHOBKC y‘Ie6HBIX 3aJa4, O6CY)KI[CHI/II-O PE3YIbTATOB;

¢ [IPpE3CHTAlUdA — IIPCABABICHUC YHAIlIUMUCA PE3YJIbTATOB

CaMOCTOSITENIbHOM paboThI;
erpoBepoYHasi padora;

¢ NPOEKTHPOBAHME B PAMKAX YPOKOB

Cpoxu peanmsannu [Iporpammer — 5 net

® KOHCYJIbTAIUS — YYUTENb paboTaeT ¢ HeOOIBILIONW IPYIIION

ydaluxcs o Ux 3anpocy;

® MaCTepCKrasl — MHAWBHUAYyaJlbHasA pa60Ta ydyamuxcs HaJl CBOMMUA

MaT€eMaTn4CCKUMU HpO6J'IeMaMI/I

eCaMOCTOsITe/IbHAsI padoTa yuyaluxcsi: a) pabora Hax
COBEpIIICHCTBOBAHNEM HaBbIKa; 0) TBOpUecKas paboTa 1o

WHULMATUBE Y4alllerocs;
*[IPOCKTHPOBAHUE BHE YPOKOB

e MaremaTnyeckuii KJaIy0 (MaTeMaTHUYECKUI KPYKOK,

MaTreMaThuyecKkue OO U T.11.)

2. O0mas xapakTepuCcTHKA Kypca MaTeMaTuku B 5-9 Kjaccax

Conepxanue MaTeMaTHUYeCKOTO oOpa3oBaHusi B 5-9 Kiaccax MNpPEACTaBICHO B BHUJE CIEIYIOIIUX COJEPKATEIbHBIX

pa3nenoB: «Apugpmemuxay», «Hucnosevie u dykeennvie sviparxcenus. Ypasnenun», «I eomempuueckue guzypol. Himepenue



2eomMempuuecKux Geauduny», «Inemenmsl Cmamucmuku, eepoamuocmu. Komounamopnoie 3adauu», «Mamemamuxa 6
ucmopuueckom  pazeumuup.n nAnzeopa», «Hucnosvie muomcecmear, «@yukyuuy», «IAnemMeHmovl  NPUKIAOHOIU
Mamemamuruy, «Anzedpa ¢ ucmopuuecKkom pazeumuun

Coneprxanue pazziena «Apugmemukay cay>xut 06a30i Ui JaIbHEHIIET0 U3YUYEHUST YUAIIUMUCS MaTeMaTUKU U CMEKHBIX
JUCIUIUINH, CIOCOOCTBYET Pa3BUTHIO BBIYMCIWUTEIBHOM KYyJIbTYpbl M JIOTHUECKOTO MBINIICHUS, (GOPMHUPOBAHUIO YMEHHUS
MOJIb30BAThCS AITOPUTMAMHU, a TAK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX B TIOBCETHEBHOM KU3HU. PazButne
MOHSITUSL O YKCIIE CBSA3aHO C M3YyYEHHUEM pPAIMOHAIBHBIX YMCEN: HAaTYpalbHBIX YMCEJ, OOBIKHOBEHHBIX U JCCATHYHBIX IPOOEH,
ITOJIOKUATENIBHBIX U OTPULIATENBHBIX YUCET.

Conepxanue pazaena «Hucnoevie u Oykeennvie gviparicenusn. Ypaeuenus» (GopMuUpyeT 3HAHUS O MaTEMaTHUYECKOM
s3pike. CyllecTBEeHHas! poJib MPU 3TOM OTBOJUTCS OBJIAJICHUIO (POPMaJBHBIM armapaToM OYKBEHHOTO HMcuucieHus. V3yudeHue
Marepuana crnocoocTByeT (POPMUPOBAHMIO Y YHAIIUXCA MaTEMAaTUYECKOIO alapaTa peleHrs 3a/1a4 ¢ TOMOIIBIO YPaBHEHUH.

Conepxxanue pasnena «I eomempuueckue uzypol. Hzmepenusa ceomempuyeckux eeauyuny» HOpMHUPYET Yy ydalllUXcs
MOHATUSL TEOMETPUYECKUX (DUTyp HA MIIOCKOCTH M B MPOCTPAHCTBE, 3aKJIAAbIBAET OCHOBBI (POPMHUPOBAHUS N€OMETPHUUECKOU
«peumn», pa3BUBAET MPOCTPAHCTBEHHOE BOOOPAKEHHUE U JIOTUYECKOE MBIIIJICHUE.

ConmepxxaHue paszzena «nemeHmyl cmamucmuxu, eepoamuocmu. Komobunamopuwie 3adauuy» - 0053aTelIbHBIN
KOMITOHEHT IIKOJIbHOTO 00pa30BaHMsl, YCUJIMBAIOLIMN €ro NPUKIAAHOE U MPAKTUYECKOE 3HAUEHUE. DTOT MaTepranl HeOOXOauM,
MpeXae BCero, sl (OPMUPOBAHUS y ydaUXCA (YHKIIMOHAIBHON TPaMOTHOCTH, YMEHHS BOCIPUHUMATh U KPUTUUYECKU
aHAIM3UPOBaTh MH(POPMAITHIO, IPECTABIECHHYIO B PA3IMYHBIX (hOpMaxX, MOHUMATh BEPOSITHOCTHBIN XapaKTEP MHOTHUX PEaTbHBIX
3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE pacyéThl. M3ydyeHue oCHOB KOMOMHATOPUKH MO3BOJIUT ydallleMycCs

OCYIIECTBJISTH PACCMOTPEHHUE CITydaeB, IepeOOp BApUAHTOB, B TOM YKCIIE B IPOCTEUIITUX MPUKIIATHBIX 3a/1a4aX.



Paznen «Mamemamuxka ¢ ucmopuyeckom pazeumuuy npeaHazHadeH A1 GOPMUPOBAHUS MPEACTABICHUN O MaTEMaTHKE
KaK 4YacTH YEJOBEUECKON KyJbTYphl, JUIsl OOIIEro pa3BUTUSl IIKOJBHUKOB, AJIA CO3JaHMS KyJbTYpHO-MCTOPUUYECKON Cpenbl
oOyuenusi. Ha Hero He BBIIENSIETCS CIEUUAIbHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJIUPYETCS, HO COJAEp>KaHHE ITOro paszzelia
OpPraHUYHO MPHUCYTCTBYET B y4eOHOM IpoIlecce KaK CBOETO pojia TyMaHUTApHbIM (POH IpHU pacCMOTPEHHUU MPOOIEMAaTUKU
OCHOBHOTO COZIEpKaHMsI MATEMaTHYECKOT0 00pa30BaHusl.

Conepxxanue pazzaena «Aazedpa» cnocoOCTBYeT (HPOPMHUPOBAHUIO Y yUaAIIMXCSd MAaTEMaTHYECKOTO ammnapara JJis PeleHus
3aJa4 U3 Pa3HbIX pa3/IeJIOB MAaTEMaTHUKH, CMEXHBIX IPEAMETOB, OKPYKAIOIIEH peallbHOCTU. SI3bIK aireOpbl MOAYEPKUBACT
3HAYEHUE MATEMATHUKHU KakK S3bIKa JUISl IOCTPOCHUS MATEMAaTUYECKUX MOJENEHN MTPOLECCOB U SABJIICHUM peanbHOTO MUpa. B 3amaun
U3YYEHHUS anreOpbl BXOAAT TaKKe Pa3BUTHE aITOPUTMHUECKOTO MBIIUIEHUS, HEOOXOIUMOTO, B YACTHOCTH, JJI1 OCBOEHUS Kypca
MH(OPMATUKH, OBJAJEHUE HaBbIKAMU JEAYKTUBHBIX paccyxaeHuid. I[IpeoOpa3oBaHue CHUMBOJIBHBIX (OpPM BHOCHUT
cnenupUUecKnil BKJIaJ B Pa3BUTHE BOOOPAKEHMS YUAIIMXCS, UX CIIOCOOHOCTEH K MaTeMaTH4YeCKOMY TBOpYECTBY. B oCHOBHOM
LIKOJIE Marepuall TPYHIUPYETCAd BOKPYI PpAaLMOHAIBHBIX BBIPAXKEHUN, a BOIPOCHI, CBJ3aHHBIE C UPPALUOHAIBHBIMU
BBIPQKECHUSIMHU, C TPUTOHOMETPUYECKHUMH (PYHKIUSMU U MpPeoOpa3oBaHUSIMHU, BXOISAT B COJAEp)KAHHME Kypca MaTeMaTUKU Ha
cTapilel CTyneH! 00y4eHus B IIKOJIE.

Paznen «Hucnoswvie muoscecmeay HaueleH Ha MaTeMaTHUYECKOE Pa3BUTHE ydallluxcs, (POPMUPOBAHUE y HHUX TOYHO,
CKaTO U SICHO M3JIaraTh MBICJIM B YCTHOM ¥ TMCBMEHHOM PEYH.

Conepxxanue paznena «@yukyuu» HAUECICHO Ha TMOJYYEHHE IMIKOJIbHUKAMU KOHKPETHBIX 3HAaHUM O (yHKUHMH Kak
BOKHEUIIIEH MaTEMaTHYECKON MOJIEH JUIsl ONTMCAHUS U MCCIICOBAHUS Pa3HOOOPa3HbIX MpolieccoB. M3ydyenune storo marepuana
CIIOCOOCTBYET Pa3BUTHIO Yy YYaIIMXCS YMEHHUS MCIOJIb30BATh PA3JMYHBIC SI3bIKM MAaTeMaTHKU (CIOBECHBIM, CMMBOJIUYECKUH,

rpadudeckuii), BHOCUT BKJIaJa B OPMUPOBAHUE MPEICTABIICHUH O POJIM MATEMATUKHU B PA3BUTUU ITUBUIIU3AIUN U KYJIBTYPHI.



Copnepxanue pazfena «aemenmovt NPUKIAOHON MAMEMAmuKu) PacKpbIBAlOT NPHUKIAJTHOE M MPAKTHYECKOE 3HAYCHUS
MaTEeMaTUKH B COBpPEMEHHOM Mupe. Marepuan crnocoOCTByeT (OpPMHUPOBAHUIO YMEHUS TNPEJICTABIATh U AHAIM3UPOBATH
uH(pOpPMAIIHIO.

Paznen «Anzeopa 6 ucmopuueckom pazeumuuy npeaHazHadaeTcs s GOPMUPOBAHUS MPEJICTABICHUN 0 MaTEMaTHUKe Kak
YaCcTH YEJIOBEUYECKOUN KYJIbTYpBI, JJI O0IIET0 pa3BUTHUS IIKOJIBHUKOB, CO3aHUS KYJIbTYPHO- HCTOPUUECKON cpeibl 00yUeHUSI.

Lens conmepxxanust pasznena «leomempus» — pa3BUTh y YYAIIUXCS NPOCTPAHCTBEHHOE BOOOPAKEHHE W JIOTHYECKOE
MBIIUICHHE TYTeM CHUCTEMAaTHUYECKOrO0 W3Y4YEHHUsI CBONCTB TE€OMETPUYECKUX (Uryp Ha IUIOCKOCTH M B MPOCTPAHCTBE U
MIPUMEHEHUSI 3TUX CBOMCTB MPHU PEIICHUH 3a7ay BBIUUCIUTEIBHOTO U KOHCTPYKTUBHOTO XapakTepa. CyllleCTBEHHAsl poJib MPHU
TOM OTBOJMUTCS PA3BUTHI0O I€OMETPUYECKOW HMHTyULHMH. CodeTaHWE HAIJISIAHOCTH CO CTPOTOCTBIO SIBIIIETCS HEOTHEMIIEMOM
4acThI0 TEOMETPUYECKUX 3HAHUU. Matepuan, oTHocsmuicsa Kk 6mokaM «KoopauHaTel» U « BeKTOpbI», B 3HAUUTEILHON CTEICHU
HECeT B ce0e MEXKMPEIMETHBIC 3HAHUS, KOTOPbIC HAXOIAT MPUMEHEHHUE KaK B Pa3IMYHBIX MATEMAaTUUECKUX TUCHMILUIMHAX, TaK U
B CMEKHBIX MPEIMETAX.

CopepxaHue Kypca reoMeTpud B 7-9 Kilaccax MpEACTaBICHO B BHJE CIEAYIOMIMX COJEPKATEIbHBIX pPa3desioB:
«l'eomempuueckue ¢uzypor», «HMimepenue zeomempuueckux eeauuun», «Koopounamwr», «Bexkmopwvr», «I'eomempusn 6
UCOPUYECKOM DA3GUMUL).

Conepxanue paznena «I eomempuueckue guzypovry ciy>XutT 06a30 Jisl JTAIbHEHIIIETO W3YUYCHHS YUAIIUMUCS TEOMETPUH.
N3yuenne matepuana crnocoOCTByeT (OPMHUPOBAHUIO y y4YalIUXCS 3HAHUM O T€OMETPUYECKOM (PUrype Kak BaKHEWIien ma-
TEMaTUYECKOW MOJICIIH JIJIsl OTIMCAHUS PeaIbHOTO MUpa. [ TaBHAs 11e)1b TAaHHOTO pa3/ieia — Pa3BUTh Y yUaIlTUXCs BOOOpaKeHUE U
JIOTUYECKOE MBIIIJIEHUE MYTEM CHUCTEMAaTHYECKOTO N3YyUYCHHS] CBOMCTB FT€OMETPUUECKUX (PUTYP U IPUMEHEHHS STUX CBOMCTB MpHU
pElIEHUH 3a/1a4 BBIYMCIUTEIBHOTO M KOHCTPYKTHUBHOrO Xapakrtepa. CyllleCTBEHHas poOJib MPU 3TOM OTBOIAUTCSA PA3BUTHUIO

FeOMeTpI/I‘IGCKOI\/’I HHTYUIIUU. Coueranne HarisiAfHOCTHU C q)OpMaJ'H:HO-J'IOFI/I‘ICCKI/IM IIoaAXO0d0M SABJISICTCA HEOTHEMJIEMOM YacCThbIO



F€OMETPUYECKUX 3HAHUM.

Conepxanue pasnena «Mzmepenue zeomempuueckux eeauduny pacliupseT U YriIyOJisseT NpeCTaBlICHUsl yJaluxcs 00
M3MEPCHUSIX JUTHH, YTJIIOB | IUIONIaiel (GUryp, CnocoOCTBYeT (OPMHUPOBAHUIO MPAKTHIECKUX HABBIKOB, HCOOXOIMMBIX KaK MpHU
pELIEHUH T€OMETPUYECKHUX 3a7a4, TAK U B IOBCEHEBHOM KU3HMU.

Conepxanue pasznenoB «Koopounamur», «Bexkmopwur»y paciuivpsieT U yriyOJsieT NMpPEeACTaBICHUS y4YaluXcsi O METOJe
KOOPAMHAT, Pa3BUBACT YMEHHUE MPUMEHSThH alreOpanvyecKuil ammapar Mpu PEIICHUH TeOMETPUYECKHX 3aj]ay, a TakkKe 3a1ady
CMEXKHBIX JTUCUUILIVH.

Paznen «l'eomempusa 6 ucmopuueckom pazeumuuy, COACPKAHUE KOTOPOro (PparMEHTApHO BHEAPEHO B HU3JI0KECHHE
HOBOTO Marepuajia KaK CBEJIEHHS 00 aBTOpax HM3y4aeMbix (DaKTOB U TEOPEM, UCTOPUU HMX OTKPBITHS, NpeIHAa3HA4YeH MIJis
dbopMHUpOBaHUs MPEACTABICHUNA O TE€OMETPUHM KaK YacTH YEJIOBEUYECKOM KYJIBTYpPBI, JUIsl OOIIEro pa3BUTHs IIKOJBHUKOB, JJIS

CO3JaHus KyJIbTYPHO-UCTOPUYECKOM Cpeibl 00yUEHUSI.

3. MecTo Kypca MaTeMaTHKH B Y4eOHOM ILUIaAHE
VYueOubIii (oOpa3oBaTebHBIN) IUIAH HAa U3y4YeHUE MAaTeMaTUKU B 5-9 kiaccax OCHOBHOM IIKOJIBI OTBOAMUT S5 y4EOHBIX
JacoB B HEJICIIIO B TEUEHHE KaXI0ro roja ooyuenusi, Bcero 850 gacoB (170*5).
CornacHo y4eOHOro (00pa30BaTENbHOIO) MJIaHA B 5—6 Kilaccax u3ydaercs npeamer «MaremaTuka» (MHTErpupOBaHHBIM
npeaMmeT), B 7—9 kiaccax napauiebHO U3y4aroTcs mpeaMeThl « Anredpay u «['eomerpus.
[Ipeamer «MatemaTnka» B 5—6 Kiiaccax BKJIIOYAET B ceOsl apuMETUUECKU MaTepuall, dJIEMEHThI aJIreOpbl U TEOMETPHH,

a TaKXK€ JJICMCHTBHI BepOHTHOCTHO-CTaTI/ICTH‘{eCKOﬁ JIMHUH.



[Ipenmer «Anrebpa» BKIIOYAET HEKOTOpPbIE BOMPOCHl apU(METHUKH, PA3BUBAIOIIME YHCIOBYIO JIMHUIO 5—6 KIIaccos,

COOCTBEHHO aJIFe6paI/I‘{CCKHﬁ MaTcpuall, JJICMCHTAPHBLIC (bYHKHI/II/I, a TAaKXKXC JJICMCHTLI BepOSITHOCTHO-CT&THCTPI‘J@CKOI\/'I

JquHuu. B paMKax yqe6Horo InmpeamMeTa «reOMeTpI/IH» TPAAUIMOHHO H3YYAIOTCA CBKIMA0BA I'COMCTPUA, ISJICMCHTHI

BEKTOPHOM alreOpbl, reOMeTpUUeCKUE Mpeodopa3oBaHus

4, .JII/I‘IHOCTHI)IE, METANIPCAMECTHBIC M IIPCAMETHLIC PE3YJIbTATbI O0CBOCHHUSA COACPKAaHUS KypCa

[Iporpamma no3BosieT 10OMBATHCA CAEAYIOIINUX PE3YJIbTaTOB OCBOEHUS 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOT'O 00ILIETO 00-

pa3oBaHUsI:

JINYHOCTHBIC:

OTBETCTBEHHOTO OTHOIICHHUS K YYE€HHIO, TOTOBHOCTM U CIIOCOOHOCTHM OOy4YarolmMXCsl K CaMOpPa3BUTHIO U
caM000Opa30BaHNIO HA OCHOBE MOTHUBAIIMU K OOYYEHUIO U MO3HAHUIO;

dbopMHUpoOBaHUS KOMMYHUKATUBHOM KOMITIETEHTHOCTH B OOIIEHHWU M COTPYAHUYECTBE CO CBEPCTHHUKAMH, CTAPIIMMHU U
MJIQJIIIMMU B 00pa30BaTENbHON, yUeOHO-UCCIIEIOBATEIHCKOM, TBOPUECKOMN U IPYTUX BUIAX EATEILHOCTH;

YMEHHUS SICHO, TOUHO, TPAMOTHO M3J1araTh CBOU MBICIY B YCTHOW M MUCbMEHHOW PEYM, MOHUMATh CMBICJ TTOCTABICHHOM
3a71a4M, BBICTPANBATh aPTYMEHTALUIO, IPUBOANUTH IPUMEPHI U KOHTPIIPUMEDBI;

MEPBOHAYAILHOTO TPEJICTABICHUS O MaTEMaTHYECKON Hayke Kak cepe denoBeuecKkon AesTeNbHOCTH, 00 ATamax eé
pa3BUTHA, O €€ 3HAYMMOCTH JI1 Pa3BUTHS LMBUIIM3ALMM, OCO3HAHMUSI BKJIAJa OTCYECTBEHHBIX YUYEHBIX B Pa3BUTHE
MHPOBOI HAYKH, NATPUOTU3MA, YBaXKEHUS K OTE€UECTBY

KPUTUYHOCTH MBIIIJICHUS, YMEHUS PACIIO3HABATh JIOTMYECKU HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJIWYATh TUIIOTE3Y OT

dakra;



® KpPEAaTUBHOCTU MBINUICHUS, MHUIIUATUBBI, HAXOYMBOCTH, aKTUBHOCTH MPHU PEIICHUH apu(METHICCKIX 3a/1a4;
® yYMEHHMS KOHTPOJMPOBATH MPOIIECC U pe3yJIbTaT YueOHONH MaTeMaTHYECKON IeATeIbHOCTH;
e (popmupoBaHUs CIIOCOOHOCTH K SMOIIMOHAIBHOMY BOCIIPUSITHIO MaTeMaTHYECKUX OOBEKTOB, 3a/1a4, PEIICHUHN, pacCyxk-
JICHUI;
MeTanpeaMeTHbIe:
® YMEHHS CAaMOCTOSITEIIBHO OMPEACIISTh IEJIM CBOETO OOyUYeHHMs, CTaBUTh U (PopMyIupoBaTh s ceOsi HOBBIE 3ajayd B

yu€0e, pa3BUBaTh MOTUBHI U MHTEPECHI CBOEH MO3HABATEIILHOMN AEATEIBLHOCTH;

CITIOCOOHOCTH CaMOCTOSITENIbHO TUIAHUPOBATh alIbTEPHATUBHBIC MYTHU JAOCTHXKEHUS II€JIei, OCO3HAaHHO BLIOMpATh Haubojee
s pexTuBHBIE CIOCOOBI PEIICHUS] YYeOHBIX U TTO3HABATEIbHBIX 33/1a4;

® YMEHHUSI OCYIIECTBIISITH KOHTPOJIb MO0 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBHI;

® CIIOCOOHOCTH aJ€KBATHO OIIEHUBATh MPABWIBHOCTh WM OMIMOOYHOCTH BBITIOJTHEHUS Y4eOHOHU 3amaun, €€ OOBEKTUBHYIO
TPYJIHOCTh U COOCTBEHHBIE BOBMOXKHOCTHU €€ pelIeHNS;

® YMEHHS YCTaHABJIMBATH IPUUYMHHO-CJICACTBEHHBIE CBSI3U; CTPOUTH JIOTHUYECKUE PACCYKICHUS, YMO3AKIOUECHUS (MHIYKTUB-
HbIE, ICIYKTUBHBIE U 110 aHAJIOTHHU) U BBIBO/IBI;

® YMEHHSI CO3/]aBaTh, MIPUMEHSITh U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA, MOJACIH U CXEMBbI JJIs PEIICHUs
y4eOHBIX U MTO3HABATENbHBIX 33/1a4;

® Pa3BUTHS CIIOCOOHOCTH OPTaHU30BBIBATH YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIHLHOCTh C YUUTEIEM U CBEPCTHU-

KaMU: OTNPENeIATh LEeJH, pacipeaeisaTh GYHKIIMA U POJIYM YYaCTHUKOB, B3aUMOJIEUCTBOBATh U HAXOJUTh OOIIHE CITOCOObI

paboThl; yMeHUs paboTaTh B rpymie: HaXOAUTh OOIIee pelIeHHEe U pa3periaTh KOH(GIUKTHI HA OCHOBE COTJIACOBAHMS

MO3UIINN 1 yuéTa HHTEPECOB; CIYIIATh MapTHEPA; (HOPMYTUPOBATh, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHECHHE,



e (hopmupoBaHus yueOHOU 1 00IIIE MOTH30BATEIHLCKOW KOMIIETCHTHOCTH B 00JIACTH UCIIOJIb30BaHUS WH()OPMAITMOHHO-KOMMY-
HUKAIMOHHBIX TexHoorui (MKT-koMneTeHTHOCTEH);

® [IEPBOHAYAIBHOTO MPEACTABICHUSI 00 UACIX M O METO/IaX MAaTEMAaTHKU KaKk 00 YHUBEPCATHHOM SI3bIKE HAYKU U TEXHUKH;

® Pa3BUTHS CIOCOOHOCTH BUIETh MATEMATHUCCKYIO 3a7a9y B APYTUX TUCIUIIINHAX, B OKPYKAIOMIEH KU3HU;

® YMEHUS HAxXOJWTh B PA3JIUYHBIX MCTOYHHKAX HH(POPMAIHIO, HEOOXOIUMYIO JJIA PEIICHUS MaTeMaTHYECKUX MpoOjeM, H
NpenCTaBlATh €€ B TMOHATHOW (opMme; NpUHUMATh PEIICHUE B YCIOBUSX HEMOJHOM M HM30BITOYHOW, TOYHOM U
BEPOSITHOCTHOM MH(OpMAIINH;

® yMEHUS TIOHUMATh U MCIIOIh30BaTh MAaTeMaTHIYECKUE CPEACTBA HATJIITHOCTH (PUCYHKH, YEPTEIKU, CXEMBI U AP.) IS WILTIO-
CTpallMH, UHTEPIPETALNH, APTYMEHTAIIUU;

® YMEHUS BBIJIBUTATh TUIIOTE3bI IPU PEIICHUHU YUYEOHBIX 3a/1a4 ¥ MOHUMAaHUSI HEOOXOMMOCTH UX TTPOBEPKH;

® [MOHWMAHUS CYITHOCTH aJTOPUTMUYECKUX MPEANMHCAHUN M YMEHHS JCHCTBOBATH B COOTBETCTBHUHU C IMPEIIOKCHHBIM all-
TOPUTMOM;

® YMEHHUS CaMOCTOATEILHO CTaBUTh IIEJIH, BEIOUPATh M CO3/1aBaTh aJITOPUTMBI JIJIsl pEIICHUS] YIEOHBIX MaTeMaTUUECKUX MPO-
OnewMm;

® CIIOCOOHOCTH TJIAHUPOBATh W OCYMIECTBISATH JESATENBHOCTh, HANpPABICHHYIO Ha pPEIICHHE 3a7ad HCCIeA0BaTEIhCKOTO
XapaKkTepa;

npeaMeTHbIE:
1)oco3HaHnre 3HAYCHNS MAaTEMATHKH JJIS IOBCETHEBHOM KU3HU YCIIOBEKA,;
2)pencTaBiIeHUsT 0 MaTeMaTHYEeCKOW Hayke Kak cepe MareMaTudecKkou JesiTeNbHOCTH, 00 dTamax e€ pa3BuTusi, o e

3HAYUMOCTH AJIA pa3BUTHUA TUBUIIU3AINH;



3)ymeHnus paboTaTh ¢ MATEMAaTUYECKUM TEKCTOM (CTPYKTYpUPOBaHUE, U3BIICUEHUE HEOOX0IMMON MHGOPMAIINH ), TOYHO U
rPaMOTHO BBIPA)KAaTh CBOM MBICJIM B YCTHOW M MUCbMEHHOM peuu, IPUMEHSISI MATEMaTUYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY, UCTIOJIb30BATh PA3JIMYHBIC S3bIKM MATEMATUKH (CIOBECHBIN, CHMBOJIUYECKUMN, Tparuueckuil), pa3BUTHS

CITOCOOHOCTH 00OCHOBBLIBATH CYXXACHUA, IIPOBOOUTD KJIaCCI/I(bI/IKaHI/IIO;

4) BnaneHus: 0a30BBIM MOHATUHHBIM aIIlapaToM: UMETh NMPEACTABICHUE O YHUCIE, IPOOH, MPOICHTaX, 00 OCHOBHBIX I'e0-
METPUYECKUX 00bEKTaX (TOUKa, MpsiMasi, JJoMaHasi, yroj, MHOTOYTOJIbHUK, MHOTOTPaHHHUK, KPYT, OKPY>KHOCTb, 11ap, chepa
U 11p.), GOpMHUPOBAHUS PEICTABIECHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE M PA3IMYHBIX CIIOCO0aX UX

U3Y4YCHUS;
5)IpakTHUYeCKU 3HAUYMMbIE MATEMATHUYECKUE YMEHHMsS U HaBbIKM, MX IMPUMEHEHHE K pPEIICHUI0O MaTeMaTUYECKUX MU
HEMAaTEeMaTHYECKHX 3a/1a4, MPE/IIoIaraiue yMeHus:

BBITMOJIHATh BBIYMCIIEHUSI C HATYpaJbHBIMU YHMCIAMHU, OOBIKHOBEHHBIMH U E€CSATHUHBIMH JIPOOSIMU MOJOXHUTEIbHBIMU U
OTPULIATEIbHBIMU YHCIAMU;

penaTh TEKCTOBbIE 3a7a4i apu(pPMETUYECKUM CIIOCOOOM U € NMTOMOILbIO YPAaBHEHHI;

n300paxath PUTrypsl Ha TNIOCKOCTH;

UCITOJIB30BAaTh TEOMETPUUECKUI «SI3bIK» JJII OMUCAHUS IIPEIMETOB OKPYKAIOIIETO MUPA;

U3MEPSATH IJIUHBI OTPE3KOB, BEJIMUNHBI YTIIOB, BHIYUCIATH TUIOIMAIU U 00bEMBI PUTYp

pacno3HaBaTh U U300pakaTh paBHbIE U CUMMETPUYHBIE (DUTYPHI;

IMPOBOJUTE HCECIIOKHBIC IPAKTHUUYCCKUC BBIYHUCICHHUA C IMPOLCHTAMH, HCIIOJB30BATHL IPUKUAKY MW OLCHKY, BBIIIOJIHATDL

HEO0OXOAMMBIC U3MEPECHUS;



® JICMOJIb30BaTh OYKBEHHYIO CUMBOJIMKY JIJISl 3aMIMCH OOIIMX YTBEPKIEeHUH, POpMyJ, BBIpaKEHUHN, YpaBHEHHUI;
® CTPOUTH HA KOOPAMHATHOM IIJIOCKOCTU TOYKH I10 3aJaHHBIM KOOPJAUHATAM, ONPEIEIATh KOOPAUHATHI TOYECK;

® YNUTAaTh U KCIOJIb30BaTh MHGOPMAIIHIO, NMPEACTABICHHYIO B BUJE TAaOJIMIIbI, AUarpaMMbl (CTOI0YATON UM KPYTroBOii), B

rpaduyecKom BHUJIE;

peliaTh npocTeine KOMOUMHATOPHBIE 3a/1a4K TepeOdopoM BO3MOKHBIX BAPHAHTOB.

5. Coaep:kaHue yueOHOI0 npeamMera

Conep:xxanue Kypca MaTeMaTHKH 5-9 KJ1accoB.

Apugpmemuxa

HarypaabHblie yuciia
e Pan HarypanpHbIX uncel. [lecaTnunas 3anuch HaTypaIbHbIX yuce. OKpyriIeHUE HATypAJIbHBIX YUCE.
e KoopauHaTHBIN JTyY.
e (CpaBHeHHE HAaTypaJIbHBIX yncen. CI0XKEHUE U BBIYNTAaHUE HATypalbHbIX yucen. CBONCTBA CIOKEHUS.
[

YMHOKEHHE U JIeJICHUE HAaTypalibHbIX ynceld. CBoiicTBa ymHOkeHUs. [lenenue ¢ octaTkoM. CTeNeHb Ynciia ¢
HaTypaJbHbIM TOKA3ATEJEM.



Jlenurenu v KpaTHbIE HATYpalbHOTO uncia. Hanbonpmmit oOmwmii nenurens. HanMensiee obmee kpataoe. [Ipuznaku
JIETMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[IpocTeie u cocTaBHbIe yncia. PaznokeHue ynucen Ha IpOCTbIe MHOKUATEIN

Pemenne TekCTOBBIX 3a7ja4 apU(PMETHUECKUMHU CIIOCOOaMH.

Apoou

OObIKHOBEHHBIE IpoOu. OCHOBHOE cBOMCTBO Apobu. Haxoxaenue npodu ot uyncna. HaxoxaeHue yucia no 3Ha4e€HUIo e€
apo6u. [IpaBuiibHbIE U HENMPaBUIbHBIE IpoOH. CMelIaHHbIe YUCTIA.

CpaBHeHHE OOBIKHOBEHHBIX JAPo0ei U CMEHIaHHBIX Yncel. ApugmeTrnieckue AecTBUSI ¢ OOBIKHOBEHHBIMU APOOSIMH U
CMEUIaHHBIMH YHCIIAMHU.

Hecstuunblie qpoou. CpaBHEHUE U OKPYTJIEHHUE AECSITUYHBIX Apo0ei. ApudmMeTndeckue TeHCTBUS C 1eCATUIHBIMU
npoOsmu. [Tpukuaku pe3ynbTaToB BeiuncieHuid. [IpencraBienue gecaTUUHON ApoOU B BUAE OOBIKHOBEHHOH Apo0u 1
OOBIKHOBEHHOM B BHJIE JECATUYHOU. beckoHeUHbIe TEPHOJUYECKUE AECATUUHbIE Apo0H . [lecaTnunoe npuOnmxeHne
OOBIKHOBEHHOM APOOH.

OtHotuenue. [IpolieHTHOE OTHOLIEHUE ABYX YMCelN. Jlenenne ynucia B JaHHOM OTHoleHuu. Macmrao.

[Tponopuusi. OcHoBHOE cBoOCTBO nponopuuu. [Ipsimas u oOpaTHas NPONOPLUUOHATIBHBIE 3aBUCUMOCTH.

IIponenTsl. HaxoxaeHne npoueHToB oT yucia. HaxoxxaeHue 4nciia 1o ero npoueHTam.

Pemenue TekCTOBBIX 3a/1a4 apu(pMETUYECKUMH CIIOCOOAMH.

PanmuoHaanHBIE YHCIA

[lonoxurenbHbIe, OTPULATENBHBIE YKCaa U Ynuciio 0.

[IpoTtuBonONOXHBIE Unciaa. Moaynb yucia.

[enble uncna. Paumonansueie yncia. CpaBHEHHE pallMOHAIbHBIX Yncel. ApupMeTuuecKkrue AeUCTBUS ¢ PallMOHAIBHBIMU
yuciaaMu. CBOMCTBA CIIOKEHUSI 1 YMHOKEHUS PAllMOHAIBHBIX YHCEIL.

KoopaunatHas npsamasi. KoopanHaTHas MIOCKOCTb.

Be.]'II/I‘II(IHLI, 3aBUCHUMOCTH MECKIY BCJIHYUHAMM.

EnuHuie: jmvHsl, oionaan, 00bEmMa, Macchl, BpeMEHHU, CKOPOCTH.
[TapameTphl 3aBUCHMOCTEN Mex 1y BennunHamu. [IpeacraBnenue 3aBucumocteit B Bujae dhopmysi. Beraucnenus mo

dbopmynam.



YuciioBbIe 1 0YyKBEHHbIC BHIPAXKECHUS. Y PABHEHHS.
e YuclioBbI€ BhIpAXKEHUSI. 3HAYCHHUE YHUCIIOBOTO BhIpakeHUS. [Topsiiok AeHCTBHIT B YMCIOBBIX BhIpaXeHUsIX. ByKBeHHbIE
BBIpakeHHs. PackpeiTe ckoOok. [TomoOHbIe cnaraempie, MpUBEACHUE MOJOOHBIX cllaraeMbix. @OpMYyIIHL.
e VYpasuenus. Kopenb ypaBHeHUs:. OCHOBHBIE CBOMCTBA YpaBHEHUI. PellleHne TEKCTOBBIX 3a/1a4 € MOMOIIbIO YPAaBHEHHUI.

JJIeMeHTbI CTATUCTUKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4u.
e [IpencraBiieHre JaHHBIX B BUJI€ TAOJIHII, KPYTOBBIX M CTOJIOUYATHIX JUATPAMM, IPaPUKOB.
o C(Cpennee apudmernaeckoe. CpenHee 3HAUCHNE BETUIMHBI.
e C(CnyuyaitHoe coObiTHE. [[ocTOBEpHOE M HEBO3MOXKHOE COOBITHS. PellleHre KoMOMHATOPHBIX 3aad.

I'eomerpuueckue ¢purypsol. U3mepeHus reoMeTpuyecKUX BeJTHYHH

e Ortpesok. ITocTpoenue orpeska. JnuHa oTpeska, JomaHou. MI3MepeHue IIMHbI 0Tpe3Ka, IOCTPOECHNE OTPE3Ka 33 1aHHON
nuHel. [lepumerp mHOTOyTONBHUKA. [I10CKOCTE. [Ipsmas. Jlyy.

e VYroiu. Buasl yrios. ['pagycHas mepa yrna. I3mepeHne u mocTpoeHue yrioB ¢ MIOMOLIBI0 TPAHCIOPTHPA.

o TIpsmoyromsauk. KBagpar. TpeyronbHuk. Bujsl TpeyronbankoB. OkpyxHOCTh U KpyT. JinuHa okpyxuoctd. Yucmo [1.

e PagenctBo Quryp. [lonsitue u cBoiicTa tiomaau. [lnomane npsiMmoyroyiibHuKa U kBajpata. [Lnomans kpyra. Och
CUMMETPUU QUTYPBI.

e Harnsaanele npeactaBieHus 0 NPOCTPAHCTBEHHBIX (DUTypax, TAKUX Kak: MPSIMOYTOJIbHBINA Mapaiesaenunes, Kyo,
nupaMua, UMINHIP, KOHYC, map, chepa. [Ipumepsl pa3BEpTOK MHOTOIpaHHUKOB, IMINHAPA, KoHyca. [loHsTHe 1
cBoiicTBa 00béMa. OOBEM IPSIMOYTOJILHOTO TIapaJlieenuneaa u Kyoa.

e B3saumHOe pacnosiokeHue AByX npsameix. llepnennukyispHeie npsMslie. [lapannensHsie mpsMele.

e (OceBas 1 IEHTPAIIbHASI CHMMETPHH.

MareMaTHKa B HCTOPUYECKOM Pa3BUTHH.

Pumckas cucrema cuncienus. [lo3unrionnsie cuctemsl cuucienus. Od6o3nauenne uudp B pesueit Pycu. CtapunHbie Mepbl
JUTMHBL. BBeieHne MeTpa Kak eTMHUIIBI JJIMHBL. MeTpuueckas cuctema mep B Poccu, B EBporie. Uctopust popmupoBanus
MaTeMaThu4ecKknx cuMBOJIOB. J[poOu B Basunone, Erunte, Pume, Ha Pycu. OTkpeiTHe necatnaHbix ApoOeit. Mup mpocThIX Yuce.
3onotoe ceuenue. Hucno 0. [TosgBiaeHue oTpUIlaTEIbHBIX YHACEIL.

JI. ®. Maraunxkuii. I1. JI. Ye6pnmes. A. H. Koamoropos.



COJAEPKAHUE KYPCA AJITEBPHI 7-9 KUVIACCOB

% AJireOpanyecKre BbIPAKeHUs

BeIpaxkxeHue ¢ IepeMEeHHBIMU. 3HAYEHNE BBIPAXKECHHUSI C IEPEMEHHBIMU. J[OITyCTHMBbIE 3HAYE€HUsI IEPEMEHHBIX. T0XKIECTBO.
ToxnecTBenHble npeoOpa3zoBaHusl aNreOpanuecKux BoIpakeHU. Jl0ka3aTeabCTBO TOXKIECTB.

CreneHns ¢ HaTypaJabHBIM IIOKa3aTeneM U e€ cBorictsa. OnHowieHbl. OQHOWIEH CTaHAapTHOTO Bua. CTENEHb OHOYIIEHA.
MHuorowiensl. MHoOrousieH ctanaaptHoro Buja. Crenenb MHorowieHa. CloXeHue, BBIUUTaHUE U YMHOKEHUE MHOTOUYJIEHOB.
@opMyJIbl COKPAIEHHOTO YMHOXKEHHU: KBAIPAaT CYMMBI U KBaJIpaT Pa3HOCTU ABYX BBIPAKEHUM, IPOU3BEICHUE CYMMBI U
Pa3HOCTH ABYX BbIpaKeHUI. Pa3noxeHnne MHOrouJieHa Ha MHOXKUTENN. BelHEceHne MHOKUTENA 3a CKOOKU. MeTo/1 TpyniupOBKH.
Pa3HocTh KBagpaToB AByX BelpaxkeHui. Cymma U pa3HOCTb KyOOB JBYX BblpaxkeHHI. KBaapaTHsiil Tpéxunen. Kopens
KBaJpaTHOro TpéxuwieHa. CBOMCTBA KBaJAPAaTHOTO TpEXWIEHA. Pa3iiokeHue KBaIpaTHOro TPEXWICHA HA MHOKHUTEIIN.

Pannonanbhble BoipaskeHus. Llenbie Bolpaskenus. J[poOHble BolpaskeHus. ParronanbHast 1poos. OCHOBHOE CBOMCTBO
panmoHanbHON ApoOu. CloxeHue, BRBIUUTaHWEe, YMHOKEHUE U JeICHHE pallMOHAIBHBIX 1po0Oei. Bo3BeneHne paunoHanbHOU
Ipobu B cTeneHb. ToxaecTBEHHbIE MPEe0Opa30BaHMS pallMOHAIBHBIX BbIpakeHUW. CTENEeHb C LENbIM MOKa3aTeseM U €€
CBOMCTBA.

KBangpaTtubie kopHU. ApudMeTHUECKUIM KBaIpaTHBIA KOPEHb U €r0 CBOMCTBA. TOXJIeCTBEHHBIE MPEOOpa30BaAHUS BbIPAKEHUN,
coAepKalIMX KBaJIPaTHbIE KOPHHU.

¢ YpaBHeHuUsI
YpaBHenue ¢ ogHou nepemenHon. Kopenb ypaBHenusi. PaBHOcuiibHBIE ypaBHEHUA. CBOWMCTBA ypaBHEHUN C OJHOM

IIEPEMEHHON. Y paBHEHNE KaK MaTEMaTUYECKasi MOJEb PEAIbHON CUTYAIUH.

Jluneininoe ypaBHenue. KBagpatHoe ypaBHeHue. dDopmysia KOpHEN KBaIpaTHOTO ypaBHeHUs. Teopema Buera. PaunonanbHbie
ypaBHEHUsI. PelieHne paBHOCWIBHBIX YPABHEHUN, CBOISIMXCS K IMHEMHBIM WJIM KBAaJPaTHBIM ypaBHEHUsAM. PemeHue
TEKCTOBBIX 33/1a4 C ITOMOIIbIO PAIMOHAJIBHBIX YPAaBHEHUM.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHeHUs ¢ ABYMsI IepeMEeHHbIMU. JIMHEITHOE ypaBHEHHUE C IBYMS
MEPEMEHHBIMU U €ro rpaduk.



Cucrtembl ypaBHEHUH C IByMs IEPEeMEHHBIMH. [ padudeckuii METO pelIeHrs CUCTEMbl YPAaBHEHUN C IBYMS
nepeMeHHbIMHU. PellieHne cucteM ypaBHEHUI METOJIOM MOJICTAHOBKH U cllokeHHs. CucTteMa ABYX YpaBHEHUH C IByMs
IIEPEMEHHBIMU KaK MOJENb PEAIBHOW CUTYAalLlUH.

+» HepaBeHcTBa
YucnoBble HEPABEHCTBA U MX CBOMCTBA. CII0KEHHE U YMHOYKCHHE YHCIIOBBIX HepaBeHCTB. OIICHHBAHUE 3HAYCHUS BBIPAKCHHSI.

HepaBeHncTBO ¢ 01HOM nnepeMeHHON. PaBHOCWIIbHBIE HEPABEHCTBA. UMCIOBBIE MPOMEKYTKH. JINHENHBIE U KBAIPATHBIE
HEPABEHCTBA C OJHOM nepeMeHHON. CHCTEeMBl HEPABEHCTB C OJTHOM IIEPEMEHHOM.

¢ UncjoBble MHOKECTBA
MHoecTBO U ero anemMeHThl. CriocoObl 3aaHusi MHOKeCcTBa. PaBHbie MHOkecTBa. [lycToe MHOXecTBO. [ToaMHOXKECTBO.

Onepam/m HaJd MHOXXCCTBaMU HJ'IJIIOCTpaI_[I/IH COOTHOIIICHUM MCKAY MHOKCCTBAMU C IIOMOIIIBIO JUATI'PAMM Bﬁnepa. MHoxecTBa

m
HaTypaJIbHBIX, [CJIbIX, PAIMOHAJIIBHBIX YHUCCII. PaHI/IOHaHBHOC YHuCJI0 KaK I[p06b BUaa ; , ILAC M- OEJI0C YUCJIO, a N —HAaTypaJIbHOC,

1 Kak O€CKOHEYHas epuoandecKas aecsiTuaHas apoosb. [Ipencrabierse 06 uppaloHaabHOM yncie. MHOXECTBO
NEeUCTBUTENBHBIX uncel. [IpeacTaBienne NelCTBUTEIBHOTO YKClia B BUE OECKOHEUHON HETIEPUOJUYECKON JTEeCATUYHOU poOu
CpaBHeHune nerlcTBUTENBHBIX yncell. CBsA3b Mex 1y MHOKeCcTBaMu N. Z. Q.

* OYHKINH
OYHKIIMOHAIbHBIE 3aBUCUMOCTH MEXy BennunHaMu. [lonstue pynkunn .OyHKIMS Kak MaTeMaTuyecKasi MoJIeb
peanbHOro npornecca. OdnacTe onpeaenaeHus U o0xacTb 3HaueHl PyHkuuu. CriocoObl 3ananus Gynkuuu. ['paguk GyHkmm.
[TocTpoenue rpadukoB GyHKLIHIA ¢ TOMOIIBIO peoOpazoBanuil puryp. Hynu ¢pynkuun. [IpomexxyTku 3HaKO IOCTOSHCTBA
bynkuun. [IpomexxyTku Bo3pacTaHusi U MPOMEXKYTKH YObIBaHUS (DYHKIIUH.

Jluneiinas GyHKUMs, 0OpaTHAsI MPONOPUMOHANBHOCTD, KBaApaTuyHas GyHKLIMS, PYHKIUSA y = /X , UX CBOICTBA U

rpaduKy.

+* UncaoBble MoCJ1eA0BATCJIbHOCTH
[TonsiTue yncIOBOM MIOCJICAOBATCIBHOCTH. Koneunsie 1 OeCKkOHEUYHBIE IIOoCJICA0BAaTCIbHOCTH. CniocoOsbI 3aJaHus

MOCJIeIOBATEILHOCTH. ApudMeThyecKkas ¥ reoMeTpudeckas nporpeccuu. CBOWCTBA WICHOB apu(METHUECKON U



reoMeTpuueckoil mporpeccuii. @opmysbl 001Iero aeHa apupMeTHIECKON U TeOMEeTpUIecKor mporpeccuii. GopMyIibl CyMMBbI
—IIEPBBIX WICHOB apu(pMETHUUECKON U TeOMeTpruUecKoil mporpeccuil. CyMMa 0€CKOHEYHOM reOMETPUYECKON TPOTrPECCUH, Y
kotopoii |g| < 1. [Ipencrasienue 66CKOHEYHOMN MEPUOTUUECKON ISCATUIHOMN JPOOH B BUIe OOBIKHOBEHHOM JIPOOH.

¢ JJ1eMEeHThI NPUKJIATHOH MATEMATHKH
Matematuueckoe moaenupoBanue. [Iporentasie pacuérsl. Dopmyna cI0KHBIX TpoleHTOB. [Ipubmnkénnbie
BbIUKCIICHHSI. AOCOTIOTHAS M OTHOCUTENbHAS MOTpeHOCTH. OCHOBHBIE MpaBuia kKoMOnHaTOpuku. YactoTa u

BCPOATHOCTDH cnyqaﬁﬂoro cooriTHs. Knaccmueckoe OIIPCACIICHUC BCPOATHOCTH. HauvanbHbie CBCACHUA O CTATUCTHUKC.
HPGIICTaBHCHHe JaHHBIX B BUJC Ta6JII/II_I, KPYI'OBBIX U CTOJIOYATHIX Auarpamm, Fpa(bI/IKOB. CraTtucTuueckue
XAPAaKTCPUCTHUKHU COBOKYIIHOCTHU NAHHBIX: CPCAHCC 3HAYCHHUC, MOJA, pasMax, MCAHAHa BI)I60pKI/I.

< AJIredpa B HCTOPHYCCKOM PA3BUTHM.

3apoxneHue anreOppl, KHUTa 0 BOCCTAHOBIIGHUU U MTPOTUBOIIOCTaBIeHNN Myxammena Anb-Xopesmu. Mctopus
dbopMupoBaHUsS MaTeMaTHUecKoro si3bika. Kak 3apoauiack uaes koopauHat. OTKpbITHE UppalnvoHaibHOCTU. W3 netopun
BO3HUKHOBEHUS (DOPMYI AJid perieHus: ypaBHeHu 3-i1 u 4-i creneHeit. VMcropus pa3Butus noustus ¢ynkuun. Kax
3apoauiack Teopusi BepositHocTed. Yucina ®dudonayun. 3amaya JI. [Tuzanckoro (PuboHaY4M) O KpOIUKAX.

JI. ®©. Maraunkwuii. I1. JI. YeObmes. H. U .Jlo6aueBckuii. B. f. bBynskosckuii. A. H. Konmoropos. ®@. Buer. I1.
®epma. P. Jlexkapt. H. Tapranss. [[. Kapmano. H. AGens. b. ITackans. JI. ITuzanckuii. K. I'aycc.

COAEPKAHUE KYPCA TEOMETPUHU 7-9 KJIIACCOB

+ [Ipocreiiinue reomerpuyeckre Gurypbl

Touka, nmpsmast. OTpe3ok, ayd. Yrois. Buasl yrios. CMexHbIE U BEPTHKAJIbHBIE YTIIbl. buccekTpuca yria.
Ilepecekaromuecs u napasuienbHble npsambie. [lepnenaukynspabie npsmele. [ [pu3Haky napamienbHOCTH MPSIMBIX.
CBoiicTBa MapayieNbHbIX NPSAMBIX. [lepneHuKysp 1 HaKJIOHHAS K MPSIMOM.

** MHOrOVIroJIbHUKH.




Tpeyronbuuku. Bunel TpeyronsaukoB. MeanaHna, OMccekTpuca, BBICOTa, CPEAHAS JUHUS TpeyroiabHuKa. [Ipu3naku
paBEHCTBA TPEYroJbHUKOB. CBOKCTBA U MPU3HAKU PABHOOEIPEHHBIX TPEYTOJIbHUKOB. CepeIMHHBII NEPIEeHIUKYIISP
otpe3ka. Cymma yrioB TpeyroiabHuka. BHemHnue yribl TpeyroiasHuka. HepaBeHcTBO TpeyrojibHUKa. COOTHOIIEHUS MEXITY
CTOpPOHaMHU U yrilamMu TpeyronbHuka. Teopema I[Tudaropa.

[Tono6nble TpeyronbHuky. [Ipu3Haky no1o0us TpeyroabHUKOB. TOUKM NepecedeHus: MeAnaH, OMCCEKTPUC, BBICOT,
TPEYroJbHUKA, CEPEANHHBIX NIEPIEHIUKYIISIPOB CTOPOH TpeyroyibHUKa. CBOMCTBO OMCCEKTPUCHI TPEyToibHUKA. TeopeMa
daiteca. MeTpruuecKkue COOTHOLICHHSI B IIPSIMOYTOJILHOM TpeyrojpHuke. CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC OCTPOTrO
yTJIa MPSAMOYTOJIBHOTO TpeyroibHuKa 1 yrioB ot 0 go 180°. @opmyisl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC,

KOTAHI'€HC OJHOTO M TOTO ke yria. Pemenne TpeyroibHUKOB. TeopeMa CHHYCOB U TEOpEMa KOCUHYCOB.
Uetripéxyronpauku. [lapannenorpamm. CBoiicTBa U npuU3HaKu napayuieaorpamma. [IpsiMoyroibHUK, pomMo,
KBaJpaT, UX CBOWCTBA U Npu3Haku. Tpanenus. CpeaHss JIMHUS Tpaneluuu U €€ CBOMCTBA.
MHoroyronsHuKH. Beltykisie MHOrOyrojasHUKU. CyMMa YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA. [IpaBuiibHbIE
MHOI'OYT'OJIbHUKH.
% OKpY:KHOCTD M KpYT. 'eomeTpnyecKkue NocTpoeHus

OKpyHOCTb U KpyT. DJIEMEHTBI OKPY>KHOCTH U Kpyra. LleHTpanbHble 1 BnucaHHbIe yIibl. KacaTenbHas K OKpYKHOCTH U
e€ cBOoKCTBAa. B3auMHOE pacronoKeHue NpsiMON U OKpYKHOCTH. OnMcaHHas U BIMCAaHHAs OKPYKHOCTU TPEYTOJIbHUKA.
BnucanHbie v onMcaHHbIE YETHIPEXYTOJIBHUKHM, UX CBOMCTBA U MPU3HAKU. BrincaHHbIE U ONMCaHHBIE MHOTOYTOJIbHUKHY.

['eomerpuueckoe mecto Touek (I'MT). CepenrHHbBIN EPHIEHAMKYJIAP OTpe3Ka U ouccekTpuca yria kak ['MT.

['eoMeTpuyeckre MOCTPOEHUS LUPKYJIEM U JTUHEHKONW. OCHOBHBIE 3a7ja4X HA ITIOCTPOEHUE: ITIOCTPOEHUE yIia, PABHOTO
JAHHOMY, IOCTPOEHUE CEPEIUHHOIO NEPIEHAUKYIIAPA JAHHOIO OTPE3Ka, IOCTPOCHUE MPSIMOU, POXOASIIEH Yepe3 JaHHYIO
TOYKY U MEPIEHIUKYISIPHON JaHHOU MPSMOM, TOCTPOCHUE OUCCEKTPUCHI JaHHOTO yriia. [locTpoeHue TpeyroibHUKA IO
3agaHHbIM 5iemenTam. Meron 'MT B 3agauax Ha MOCTpOEHHUE.

s U3MepeHne reoMeTpUYeCKHX BeJINYHH

JnmuHa otpeska. PaccTosinue mexay AByMs TOUKaMu. PaccTosiHue ot ToUku 10 npsiMoid. Pacctosinue Mexay napaieibHbIMU
MPSAMBIMHU.

[IepumMeTp MHOTOYTOJIBHUKA.

JInvHa okpyKXHOCTHU. [[nMMHA 1yryu OKpY>KHOCTH.



I'panycHas mepa yrna. BennunHa BIMCaHHOTO yTJIa.
[TonsiTue miomniaau MHOTOyroiabHuKa. PaBHOBenukue urypsl. HaxoxaeHue miomnaay KBaapara, IpsMOyroJIbHUKA,
napajuierorpamma, TpeyrojabHUKa, Tpaneuu.
[Tonsitue omanu kpyra. [Imomans cekropa. OTHOMEHNE TIOMAACH TOTOOHBIX QUTYD.
¢ JexkapToBbI KOOPIMHATHI HA ILIOCKOCTH
dopMmyiia pacCTOsIHUS MEXay AByMs Toukamu. KoopAuHAThI cepeiuHbl OTpe3Ka. Y paBHEHUE GUTYPHI. Y paBHEHUE

OKPY>KHOCTH U MPSIMOU. YTJI0BOH KOA(DPHUIIUEHT MPSIMOIA.

s BekTOpBI
[Tonstue BekTopa. Moayis (1ynHa) BekTopa. PaBHbIe BekTophl. KommHeapHbie BekTophl. KoopanHaThl BEKTOpA.

CnoxxeHue 1 BEIYUTAHUE BCKTOPOB. YMHOXEHUE BCKTOpPa Ha 4YHCJIO. CKEUI}IpHOG IMPOU3BCACHUC BCKTOPOB. KOCI/IHYC yrjia MCXKOY
ABYMs BCKTOPaMHU.

s CeomeTpuyeckue npeodpa3oBaHus
[Tonsitue o npeoOpazoBanuu purypsl. JBrmkenue Gurypsl. Buabl 1BHKeHHs PUTYpBI: TapalIeIbHbIN IEPEHOC, OCEBas

cuMMeTpus, noBopoT. PaBHbie purypsl. 'omoTeTus. [logodue guryp.

¢ DJ1eMEHTBI JIOTUKH
Onpenenenue. AkcuoM U TeopeMsl. JlokazaTenbcTBo. [lokazarenbCcTBO OT MPOTUBHOTO. TeopeMa, oOpaTHasi JaHHOM.

H€O6XOI[I/IM06 M J0CTAaTOYHOC YyCJIOBHC. yHOTpC6J'ICHI/IC JOTHYECKUX CBA3OK eciu..., mo..., mo2oa u MmoJibKo moaod.

X FeOMeTDl/Iﬂ B HICTOPUYECCKOM pPa3BUTHH.

N3 ucropuum reomerpun, «Hauana» EBknupa. Mctopus naroro nocrynara EBknmpa. TpuroHomerpusi — Hayka 00 U3MEPEHUU
TpeyroibHUKOB. [TlocTpoeHne npaBmiibHBIX MHOTOYroJIbHUKOB. Kak 3apoaunace uaes koopaunat. H. U. Jlobauesckuit. JI. Diinep.
®danec. [Tudarop.

6. TemaTnueckoe INTAHUPOBAHHUC.



TemaTuyeckoe niianuposanue. Maremaruka. S Kiace
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2T XapakTepucTHKA OCHOBHBIX BH/I0B /1eSIT€JIbHOCTH Y4YeHHKA
2} < <
s = Coaep:xanue yue6HOro (Ha ypoBHe y4eOHbIX el cTBHIl)
g s MaTtepuajia
T =

]

=

I'naga 1 20
HarypanbHble ynuciia

1 Psin HaTypanbHBIX YuCen 2 Onucviéams CBOMCTBA HATYPAIBHOTO psia. YUTATh M 3aMCHIBATh HATYpPAIbHBIEC YHCIIA,

5 TTudpb! 3 CpPaBHHBATh U YIOPSIA0UUBATH UX.Pacno3nasams Ha yepTekax, pUCyYHKax, B OKPYKaloleM MUPe
HGCSITI/I‘.-IHaFI —— OTPE30K, MPSIMYIO, Ty, TUIOCKOCTh. [IpHBOIUTE IpUMeEpBI Mosenel 3Tux Guryp.43mepsams
HATYDATBHBIX YHCE JUTMHBI 0Tpe3KOoB. CTPOUTH OTPE3KU 3aJaHHON UIMHBL. PemaTs 3a1aun Ha HaX0KECHHUE JTMH

OTPE3KOB. BeIpaxkaTh OJJHHU €MHUIIBI JJTMH Yepe3 aApyrue. [IpuBoanTs mpumeps npuOOpoB co
Otpe3ok 4 | mxanamu.

4 T10CKOCTE Cmpoums Ha KOOPAMHATHOM JTy4de TOUKY C 3aJJaHHOH KOOPJMHATON, ONPEEIIATh KOOPIMHATY
[Ipsamas. JIyu TOuKH

5 [Ikana. 3
KoopaunaTHblil myd

6 CpaBHEeHUE HaTypaJIbHBIX 3
qHcen
[ToBTOpEHME N 1
crCcTeMaTH3alus
y4eOHOro MaTepuasa
KoHntponbHas 1
pabota Ne 1

I'naga 2 CiioxeHnue ¥ BBIMUTAHHE 33
HATYPaJbHBIX YHCE]
7 CrnoxeHne HaTypaJbHbIX 4 Dopmynuposams CBOUCTBA CIOKEHUS U BBIYMTAHUS HATypaJIbHBIX YUCEI, 3alUChIBATh 3TU




Homep
naparpaga

Conep:kanue y4eOHOTO
MaTepuaJa

XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH Y4eHUKA
(Ha ypoBHe y4eOHBIX JeHCTBHIl)

yuceir. CBolcTBa

cBoiicTBa B Buze ¢popmyi. [IpuBoaIuTE NpruMepsl YUCTOBBIX U OYKBEHHBIX BBIPAXKEHUM, (HOPMYIL.

CIIOKEHHUS CocTaBisTh YMCIOBBIE U OYKBEHHBIC BBIPAKEHHS IO YCIOBUIO 3a/1aud. PemaTh ypaBHEHHs Ha
3 BIUHTAHHC HATYPATHHBIX 5 OCHOBAHMHU 3aBUCUMOCTEN MEXy KOMIIOHEHTaMH JICHCTBUI CIIO’KEHHS U BbIUMTaHUA. PemaTs
wcen TEKCTOBBIE 33J1a4M C IOMOLIbIO COCTABJIEHUS YPaBHEHUN. Pacnosnasams Ha 4EPTEKAX U
PHUCYHKaX YIJIbl, MHOTOYTOJbHUKH, B YACTHOCTH TPEYTOJIbHUKH, IPAMOYTOJIbHUKY. Pacrio3HaBaTh
9 Yucnoseie u OyKBEHHBIE 3 B OKPYKArOIIeM MUpe MoJiesin 3THX (uryp. C MOMOIIBI0 TPAHCIIOPTUPA H3MEPSATH IPayCHBIC
BhIpaXeHUsI. DOPMYJIbI MEpBbI YIII0B, CTPOUTH YIJIbl 33JJaHHOM I'PpayCHOM Mepbl, CTPOUTH OMCCEKTPHUCY IaHHOIO yIia.
KoutpossHas paGora Ne 2 1 Knaccudummposars yribel. KnaccudunupoBaTs TpeyroJbHUKH 110 KOJTHYECTBY PABHBIX CTOPOH U
10 BUJaM uXx yriioB. ONUCKIBaTh CBOMCTBA MPSIMOYTOJIbHUKA. Haxooums ¢ TOMOIBIO (HOpMYIT
10 | YpaBuenue 3 IIEpUMETPBI IIPAMOYTOJIBHUKA U KBajpara. Pemars 3a1a4u Ha HAX0XKICHUE IEPUMETPOB
IpSMOYTOJIbHUKA U KBaJpaTta, rpaycHOi Mepbl yriaoB. Cmpoums TOTHYECKYIO LIETI0UK
11 | Yron. O6o3HaueHue yrioB 2 , P
paccyX/IeHUH, CONOCTABIIATD [TOJIyYEHHBIN PE3yJIbTAT C YCIOBUEM 3aaul. Pacnosnasamo
12 | Bunpt yrios. smepenne S | purypsi, uMerone och CHMMETPHHU
yTJIOB
13 | MHOrOyroiabHHUKH. 2
PaBHbIe Qurypsl
14 | TpeyronbHUK U €0 BUJBI 3
15 | [IpAMOYyTOIBHUK. 3
Ocb cummerpun purypsl
[ToBTOpEenue n 1
CHUCTEMAaTU3aLIHs
yueOHOro Marepuana
Kontponbnas padota Ne 3 1
I'naga 3YMHOXKeHHeE U 1eJICHUe 35
HATYPAJIbHBIX YHCeJl
16 | YMHO)eHue. 4 Dopmynuposams CBONCTBA YMHOXKEHUSI U JIEJIEHUS] HATYPAJIbHBIX YHCEJ, 3aIIMCBIBATh ATH




Homep
naparpaga

Conep:kanue y4eOHOTO
MaTepuaJa

XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH Y4eHUKA
(Ha ypoBHe y4eOHBIX JeHCTBHIl)

IlepemecturenbHoe
CBOMCTBO YMHOEHUS

17

CouerareibHoE U
pacrnpenenuTeabHoe
CBOMCTBA YMHOXEHUS

18

Henenue

19

Jlenenue ¢ ocraTkoM

20

Crene”b uncia

KonTponbnas padora Ne 4

21

IImomane. ITmomans
MPSIMOYTOJIbHUKA

AP IN|W|IN

22

[IpssMOyTONBHBIN
napajuieJIeuIe.
[Inpamuna

23

OO6BEM PSIMOYTOJIBHOTO
napaenenumnena

24

Komb6unaropnslie 3a1aun

IToBTOpEHME U
CHCTeMaTH3alus
y4eOHOro MaTepuasa

Konrtponsnas padora Ne 5

cBoiicTBa B Bue (opMyl. Pemarh ypaBHeHHs Ha OCHOBAaHUU 3aBUCUMOCTEN MEXKTY
KOMITOHEHTaMHU apu(PMETUIECKUX ACHCTBHIA. Haxooums OCTATOK MPH JACTICHUH HATYPaTbHBIX
yucel. [1o 3a1aHHOMY OCHOBAaHHIO M MIOKA3aTENI0 CTEIIEHU HAXOAUTh 3HAYEHUE CTEIIEHU YHCIA.
HaxonuTs miomaay npsiMOyrojibHIKA M KBaJpara ¢ MOMOIIbo (opmyi. Beipaxars ogHu
€AMHULBI IJIOIIAaU Yepe3 apyrue. Pacnosnasams Ha 4EPTEXKAX U PUCYHKAX MPSAMOYTOJIbHBIN
napajuiesenunes, nupaMuy. PacosHaBaTh B OKpYKaroleM MUPE MOJIEIH 3TUX puryp.
N300paxaTh pa3BEPTKU MPSIMOYTOJILHOTO Mapaieienurnena u nupamuabsl. Haxooums 00bEMBI
IPSIMOYTOJIBHOTO NIapajulesienuneia ¥ Kyda ¢ moMolipto Gpopmysn. BelpakaTe 0lHU €AMHULIBI
00Bvéma uepes apyrue. Pewams KOMOMHATOPHBIE 33]a4 C TIOMOIIBIO Tepedopa BapHaHTOB

TI'naea 4

OO0ObIKHOBEHHBIE IPOOH

18




Homep
naparpaga

Conep:kanue y4eOHOTO
MaTepuaJa

XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH Y4eHUKA
(Ha ypoBHe y4eOHBIX JeHCTBHIl)

25 | IlonsiTe OOBIKHOBEHHOM 5 Pacnosznaeams 00bIKHOBEHHYIO ApOOb, IPaBUIIbHBIE M HEIIPABUJIbHbBIE POOU, CMEIIIAHHBIE YHCIIA.

npobu YuTaTh 1 3anMCHIBaTh OOBIKHOBEHHBIE IPOOH, CMemaHHble yrcia. CpaBHUBATh OOBIKHOBEHHBIE
26 | IpasmmHse 3 Jpodu ¢ paBHBIMU 3HaMeHaTensiMU. CKIIabIBaTh U BBIUUTATh OOBIKHOBEHHbIE JPOOU C paBHBIMU

HEMPABHITHHEIC APOGH 3HaMeHaTesIMU. [IpeoOpazoBeIBaTh HEMIPABIIBHYIO Jp0o0b B CMELIAHHOE YUCIIO, CMEIIAaHHOE

Cpasrerme qpobeit ' YHCIIO0 B HEMIPABWIBHYIO Ap00b. YMETh 3alUChIBATh PE3YJIbTAT JCJICHUS JIBYX HATYpPAJIbHBIX YHCEIl

B BUJIC OOBIKHOBEHHOH JIpoOH

27 | CioxxeHue U BbIUUTaHUE 2

npo0elt ¢ 0IMHAKOBBIMU

3HAMEHATEISIMU
28 | lpobu u nenenue 1

HaTypaJIbHBIX YUCEIl
29 | CmeliaHHble yKcia 5

[ToBTOpEenue u 1

CHUCTEMAaTU3ALIHS

yueOHOro Marepuana

KontponbHas padora Ne 6 1

I'nasa 5 48
JecaTu4anbIe 1poOH

30 | IIpencraBnenue 4 | Pacno3naéamv, YNTaTh U 3alIUCBHIBATh JIeCATUYHBIE 1poOU. Ha3biBaTh pa3psiibl JECITUYHBIX

0 JECATHUYHBIX JPOOsIX 3HAKOB B 3aIMCH JECATHUHBIX Apobei. CpaBHUBATH AecATUYHBIE ApoOU. OKPYIIIATH JECITHUHBIE
31 | CpapHcHHe JecATHMHEX 3 JpoOu M HaTypaJbHbIE YKCIa. BRIMOMHAT NPUKHUIIKY PE3yJIbTaTOB BBIYUCICHHUH. BIMOIHATH

. apumeTnyeckue AeUCTBUS HaJl IECATUYHBIMU APOOSIMHU.
npobeit
Haxooums cpennee apupmMeTndeckoe HECKOJIbKHUX uncell. [IpuBoIuTh mpuMephl cpeTHUuX

32 Oprl“JICHI/Ie qucCell. 3 3HAYCHHI BEIIMYNHBI. Pa3biICHATH, YTO TaKOE «OAUH MIIPOLCHT. Hpe)ICTaBJ'ISITB MPOLCHTHI B BUJIC

[pukuakn JECATUYHBIX ApoOeil U AecATHUHBIe APOOH B BUJIE MPOLIEHTOB. HaxoIuTh MpoeHT oT yucia u
33 Cro)XeHue ¥ BEIYATAaHUE 6 UCJIO TIO €TO MPONCHTAM




Homep
naparpaga

Conep:kanue y4eOHOTO
MaTepuaJa

XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH Y4eHUKA
(Ha ypoBHe y4eOHBIX JeHCTBHIl)

JECATUYHBIX IpoOei

Kontponbnas padora Ne 7 1
34 VMHOXEHHE TeCATHIHBIX 7
npobeit
35 | JleneHue aeCATUYHBIX 9
npobeit
KonTponbraas padora Ne 8 1
36 | Cpennee 3
apupMeTHIeCcKOe.
Cpennee 3HaYCHHE
BEJIMYMHBI
37 | Ilpouentsl. Haxoxaenue 4
MIPOLIEHTOB OT YKCIa
38 | HaxoxneHue yucia mo 4
€ro MpoIeHTaM
[ToBTOpEHME N 2
CUCTEMAaTH3AIIHS
y4eOHOro MaTepuasa
Kontponbras padorta Ne 9 1
IloBTOpEHUE U cUCTEeMATH3ALHSA 14
yueOHOro marepuajia
YrupakHeHUs A1 TOBTOPCHHUS 13

Kypca

5 kJacca




Conep:kanue y4eOHOTO
MaTepuaJa

Homep
naparpaga

XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH Y4eHUKA
(Ha ypoBHe y4eOHBIX JeHCTBHIl)

Kontponbnas padorta Ne 10




TemaTnueckoe mianupoBanue. Marematuka. 6 kiacc

5 yacoB B Heaemo, Bcero 170 yacos.

Homep
naparpaga

Coaepixanue yueOHOTo

XapaRTepHCTmca OCHOBHBIX BUI0B JI€ATCJIBbHOCTH YYCHUKA

MarepuaJia (Ha ypoBHe y4eOHBIX JeilcTBUIl)
I'naea 1 17
JeJMMoCTh HATYPAJIbHBIX YHCeJ
1 Jlenutenu U KpaTHbIE 2 Dopmynruposams OoNpeIeICHUS IOHATUI: JEIUTEINb, KPAaTHOE, POCTOE YUCIIO, COCTABHOE YHUCIIO,
5 Tpesaxs gemmocTs Ha 10 3 00 IeTUTENb, HAUOOJIBIINKA OOIIUN JIETUTEIb, B3aUMHO IPOCTHIC YKcia, 00IIee KpaTHOe,
Ha 5 v ma 2 ’ HauMeHbIee o0Iee KpaTHOE U MTPU3HAKY ASTMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucvieams TIpaBHUIIa HaX0XIeHUs Hanboubiero oomero aenurens (HOJL), HauMmenbpiero
3 [IpusHaku genumocTy Ha 9 u 3 | obmiero kpatnoro (HOK) HECKONBKHX 4UCEN, PA3I0OKEHUS HATYPAIBHOTO YHCIIA HA TIPOCTHIE
Ha 3 MHOYKUTEIHU
4 [IpocTtsle u cocTaBHBIE YnCIa
HauOospmmii o0ommi 3
JCIITEIb
6 Haumensblee oOriee KpaTHoe 3
KonTtponbHas padora Ne 1 1
T'naea 2
38
OO0ObIKHOBEHHBIE IPOOH
7 OcHOBHOE CBOMCTBO JApOoOH 2 | Dopmyruposams onipeicIICHUS TIOHITHIA: HECOKpAaTUMas Apo0b, OOITHI 3HAMEHATEIh JIBYX
8 Coxpamerne 1pobeii npobeii, B3auMHO oOpaTHble uncia. [[puMeHsITh OCHOBHOE CBOMCTBO APOOU AJIsi COKpAIEHUS
npobeit. [TpuBoauTs npodu k HOBoMY 3HaMeHaTenn0. CpaBHUBATh OOBIKHOBEHHBIE IPOOH.
9 HPI/IBeIleHI/IC Ilp06eI7I K 4 BrimonHaTh apI/Iq)MeTquCKI/Ie IeHCTBUA HaJl OOBIKHOBEHHBIMU L[pOG;IMH.
001IEMy 3HAMEHATEIIO. Haxoauts 1po6b OT 4Kcia 1 YUCIIO MO 3aJaHHOMY 3HaueHuto ero apoou. [Ipeobpa3oBbiBaTh
CpaBHeHHC Ilp06617l OOBIKHOBEHHBIE J:[po61/1 B JecsaTU4HbIe. HaxoauTh aecsTUIHOE l'IpI/I6J'II/I)KeHI/Ie O0OBIKHOBEHHOU
10 Cro)eHue ¥ BEIYNTAaHUE 5 pobu

npoOeit




]
&g
2 a Coaepixanue yueOHOTo XapaKkTepuCcTHKA OCHOBHBIX BU/J0B JeSITeJIbHOCTH YYeHUKA
s o - .
E g MarepuaJia (Ha ypoBHe y4eOHBIX JeilcTBHIl)
]
=
Kontponbnas padota Ne 2 1
11 YMHOKEHHE 1podeit 5
12 Haxoxpaenue qpobu oT yucia 3
KontponbHas padota Ne 3 1
13 B3aumHo oOpaTHBIE YncIa 1
14 Jenenue npodeit 5
15 Haxosxnenue uncna mo 3
3HAYEHUIO ero Apodu
16 [Ipeobpa3zoBanue 1
OOBIKHOBEHHBIX JIPOOCH B
JeCATUYHbIE
17 beckoneunsle nepuoanueckue | 1
JECSITUUHBIE PooH
18 JlecaTuaHOE MPUOIIKEHNE 2
OOBIKHOBEHHOH Apo0u
KonTtponbHas padota Ne 4 1
I'naga 3 28
OTHoeHns U NPONOPIUH
19 OTtHoweHus 2 | @opmyruposams ONpEeETICHNS OHATHI: OTHOILIEHUE, TPOMOPLHUS, TPOLIEHTHOE OTHOIIEHUE BYX
20 TMporopu YHcell, NPAMO NPONOPILHOHATIbHBIE U 00PAaTHO MPONOPLHOHAIBHBIE BEINYUHBL. [[puMeHsATh
OCHOBHO€ CBOMCTBO OTHOILIEHUS U OCHOBHOE CBOMCTBO nponiopuuu. [IpuBoaute npumepsl u
21 IIpotieHTHOE OTHOIICHHE ONMCHIBATh CBOMCTBA BEJTUYMH, HAXOASIIUXCS B MIPSAMOM 1 00paTHON MPONOPIMOHATIBHBIX
ABYX YUCEI 3aBUCUMOCTAX. HaXxoauTh NpOLEHTHOE OTHOLICHUE ABYX YKCEll. JIeIUTh YUCIIO Ha
IPOINOPLUOHANIbHBIE YaCTH. 3anuculéams ¢ TIOMOIIbIO OyKB OCHOBHBIE CBOKCTBA ApoOH,
Kontponbnas padota Ne 5 1




Homep
naparpaga

Coaepixanue yueOHOTo
MaTepuaJja

XapakTepuCcTHKA OCHOBHBIX BUJOB JIeAITEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

22 [Tpsmas u oOpaTHas 2 | OTHOLUCHMS, IPONOPLUUH. AHanuzupoeams UHHOPMALIMIO, IPEICTABICHHYIO B BHJIE CTOJIOUATHIX U
HPONOPLUHOHAILHBIE KpYroBbIX auarpamm. [IpencraBisate nHpopManmio B BUe CTOIOYATHIX U KPYTOBBIX JHATPAMM.
3aBUCUMOCTHU IIpusooums npuMepsl caydailHbIX cOObITUNH. HaxoquTh BEpOATHOCTh CIYy4aiiHOTO COOBITHS B

OIIBITaX C PaBHOBO3MOXKHBIMH UCXOJAMH.

23 Jlenenue uncia B JaHHOM 2
OTHOIICHIH Pacnosznasams Ha yepTexax U pUCYHKaX OKPYKHOCTb, KpYyT, LWIMHIP, KOHYC, cepy, Iap U ux

aJIeMeHTHI. Pacrio3HaBaTh B OKpYXKaromeM MUPe MoIen 3THX Guryp. CTpOUTh C TOMOIIBIO

24 OKpy>HOCTb U KpyT 2 LUPKYJIS OKPY>KHOCTh 33JJaHHOTO paauyca. M300paxaTs pa3BEPTKU LHWIHHIIPA U KOHYCA.

25 JUTHHA OKPYKHOCTH. 3 HaseiBats npubnmxkEénHOE 3HaueHue yncia. Haxoaute ¢ momorpio GopMyst IIHHY OKPYKHOCTH,
Ilomans Kpyra IUIOIIaab Kpyra

26 [Mununp, KOHYC, Map 1

27 Juarpammsl

28 Cnyuvaiinble COOBITHSL. 3
BeposiTHOCTB CitydaiiHOTO
COOBITUS
Kontponbnas padora Ne 6 1

I'naga 4 PanuonajabHble YuCIa 79
M JelicTBHA HAJJ HUMH
29 [TonoxurenbHbIe 2 | Ilpusooums IipruMepHI UCTIOIb30BAHUS TTOJIOKUTEIBHBIX U OTPULIATEIIEHBIX YHCE.
H OTpHLIATEIILHBIE YHCIIa DopMyIMpOBaTh ONPEAEIEHUE KOOPANHATHON psiMON. CTPONUTH HAa KOOPIMHATHOW NIPSIMON
TOYKY C 3aJJaHHOW KOOPAMHATOM, OIIPENEIATh KOOPAUHATY TOUKH. Xapakmepuzoeams MHOKECTBO
30 KoopaunaTtHas npsimast 3 y €san P A P y P P
nenbix ynces. OObICHATh MOHATHE MHOXKECTBA PALlMOHAIBHBIX Yucell. Popmyauposams

31 Llenbie yncna. omnpeneneHue Mmoayns uncia. Haxonute Moayns yucia. Cpasrueams parioHAIbHBIC YHCIIA.
ParnonaneHbIe Yncia BeinonuaTe apupmeTnyeckre AeUCTBUS HAJl pallMOHAIBHBIMU YHCIaMU. 3aliChIBaTh CBOMCTBA

32 Moyib uncia 3 apupMeTHIeCKUX JeUCTBUN HaJ pallMOHAIbHBIMU qncnalvin B Bujie popmyi. Ha3piBaTh §

K03 puLIMEeHT OYKBEHHOTO BhIpaXXeHUs. [Ipumensms CBOICTBA NPU pEIIEHUHU ypaBHEeHU. Permars

33 CpaBHeHne qncen 4 | TekcToBBIe 31491 C TOMOIIBIO YpaBHEHUM.

KourponbHas padota Ne 7 1 | Pacnosnasamv Ha 4epTekax M pUCYHKaX IepIeHUKYISApHbIE U NapallebHble IpsMBble, (QUTYpBI,




Homep
naparpaga

Coaepixanue yueOHOTo
MaTepuaJja

XapakTepuCcTHKA OCHOBHBIX BUJOB JIeAITEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

34 Ciio’)keHue palmoHaIbHbIX
qHcen

35 CBoiicTBa ClIOKEHUS
paMOHATBHBIX YHCE

36 Brerunranve panuoHaIbHBIX
qucen
KonTponbnas padorta Ne 8

37 YMHOXEHUE paloHaJIbHbIX
qHCen

38 CBoiicTBa yMHOKEHHS
palMoHaIBHBIX YHCE

39 Koaddummenr.
PacnpenenurenbHoe CBOHCTBO
YMHO>KEHUS

40 Jlenenue palmoHaIbHBIX
qHCcen
KonTponbnas padora Ne 9

41 Pemenue ypaBHeHni

42 Pemenue 3a1a4 ¢ momMo1isko
YpaBHEHUI
Konrtponsnas padora Ne 10

43 [lepnieniuKynspHbIE MPsIMbIE

44 OceBas 1 LIeHTpaJIbHas

CUMMCTPUHA

HMMEIOIIHNE OCh CHMMETPHUH, HEHTP CUMMETPHH. Y Ka3bIBaTh B OKPYKAKOLIEM MUPE MOJIEIN ITUX
¢uryp. opmMyarpoBaTh onpeeeHne MePIeHIUKYISIPHBIX MPSMBIX U TTapajuIeIbHBIX TPSIMBIX.
CTpouTh C TOMOLIBIO YTOJbHUKA NEPIICHAUKYIIIPHBIE NPSIMbIE U NTApAJUICIbHbIE PSAMBbIE.
ObvsicHAmMb U WIUTIOCTPUPOBATh OHATHE KOOPAMHATHOM IIIOCKOCTU. CTPOUTH Ha KOOPIMHATHON
IIJIOCKOCTH TOYKH C 3a/IaHHBIMUA KOOPJAUHATAMM, OIIPEAEIATh KOOPAUHATHI TOUEK HA IIOCKOCTH.
CtpouTh OTHENbHBIE TPApUKU 3aBUCHMOCTEH MEXAY BEIMYMHAMU 110 TOYKaM. AHAJTN3UPOBATh
rpaduKy 3aBUCUMOCTEN MEXy BETUUMHAMU (pacCTOSIHUE, BpEMsi, TeMIIepaTypa u T. I1.)




Coaepixanue yueOHOTo
MaTepuaJja

Homep
naparpaga

XapakTepuCcTHKA OCHOBHBIX BUJOB JIeAITEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

45 [TapannensHble npsMble 2
46 Koopaunarnas miockoctsb 4
47 I'paduxu 3
Kontposbnas padora Ne 11 1
IloBTOpPEHME U cUcTEMATH3ALNS 15
y4e0HOro MaTepuaJia
YupakHeHus AJi1 TOBTOPEHUSI Kypca 14
6 kiacca
KoHTponbHana paboTa Ne 12 1




TeMaTH4YeCKoe IJIAHMPOBaHue. AJiiredpa. 7 Kiace

3 yaca B Hejemto, Bcero 102 yaca

Ko
<
- JIM
s = Coaepxanne yueOHOT0 yec XapakTepHCTHKA OCHOBHBIX BUIOB /1eSITeIbHOCTH yYeHUKA
z N .
= % MaTepuaJia TBO (Ha ypoBHe Y4eOHBIX AeicTBHIi)
S ya
cOB
I'naea 1JInneitHoe ypaBHeHuUe 15
€ OJIHOM IepeMeHHOI
1 Beenenue B anrebpy 3 | Pacnosnasams 4MCIOBBIE BBIPAXKEHUS M BBIPAXKEHUS C TIEPEMEHHBIMHY, JIMHEHHbIE ypaBHeHUs. [IpuBoauTs
N N IIPUMEPBI BEIPAXKEHHUH C IEPEMEHHBIMH, IMHEHHBIX ypaBHEHUH. COCTaBIIATh BRIPAKCHUE C NEPEMEHHBIMH I10
2 JluneiiHOE ypaBHEHHE C OTHOU 5 .
eDeMEHHOI YCIIOBUIO 33/1a4H. BBIMOMHATE peoOpa3oBaHus BEIpaKEHUI: IPUBOANUTH MOJJOOHBIE C1araeMble, pACKPHIBATh
p ckoOku. HaxonuTh 3HaueHHE BBIPAKEHUS ¢ IEPEMEHHBIMH IIPH 33aHHBIX 3HAYCHUSIX IEPEMEHHBIX.
3 Pemenue 3ama4 ¢ TOMOIIBIO 5 Knaccudunmposars anredbpandeckne BeipakeHus. ONICHIBATH [IEJIbIe BRIPAKEHUS.
ypaBHEHUH Dopmyauposams oTpeielieHHe JINHEHHOTO ypaBHeHus. PemaTs TuHeliHOe ypaBHEHHE B 001IEM BUJIE.
WnTepnpetupoBaTh aBHEHHE KaK MaTEMATHYECKYIO MOJIENb peadbHOM cuTyarun. OMUCBIBATH CXEM
IToBTOpEeHMEN cucTeMaTH3aLUNs 1 prpeTip » YP N Y JICITb yatt Y
pelIeHHs TEKCTOBOM 3a/1a4u, IPUMEHSTD €€ [UIs PeLIeHHs 3a1a4
yueOHOro MaTepuasia
Kontponphas pabora Ne 1 1
I'naea 2 52
Iesbie BRIpAKEHUs
4 ToxecTBEeHHO paBHBIE 2 Dopmynuposamy: onpedeieHus: TOXKIESCTBEHHO PaBHBIX BEIPAKEHHUH, TOXKIECTBA, CTETIEHH C HATYypPaJIbHBIM
BeIpakeHUs. ToxnecTsa roKasaresieM, OJHOWIEHa, CTAHAAPTHOrO BUa OJHOWICHA, KO3 (UIMEHTa OJHOUJICHA, CTEIICHN OHOYJICHA,
MHOTOYJIEHA, CTETIEHH MHOTOWIEHA;C80Licmea: CTETIEHHN ¢ HaTypaJbHBIM TOKa3aTelleM, 3HaKa CTENIEHU;npasuia.
5 CremneHs ¢ HaTypaJIbHBIM 3
HOKA3ATCICM JI0Ka3aTeJIbCTBA TOXKIECTB, YMHOKECHHUS OJHOUJIICHA Ha MHOTOWIECH, YMHOXKEHHUS] MHOTOWIEHOB. JJoKkazvleamy
CBOICTBA CTENEHH C HATYypaJbHBIM MOKa3aTeIeM. 3alMChIBaTh U JOKA3bIBaTh ()OPMYJIBL: TPOU3BEIECHHUS CYMMBI
6 CBoiicTBa CcTENEHH C 3 1 Pa3HOCTH JIBYX BBIPaXKEHUM, Pa3HOCTH KBAJIPaTOB JBYX BBIPAXKCHMI, KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH
HaTypaJIbHBIM II0Ka3aTeJIEM JIBYX BBIpQXKEHUH, CYMMbI KyOOB M pPa3HOCTH KyOOB JIBYX BBIpQKEHUH. Buluucisims 3HaUEHUE BBIPAKECHUH
7 Loy — 5 c mepeMeHHbIMH. [I[pUMeHsATh CBOMCTBA CTENIEHH I NPeo0pa3oBaHus BbIpaKeHUH. BBINOIHATE yMHOKEHHE
OIHOYJICHOB U BO3BCACHNEC OJJHOYJICHA B CTCIICHb. HpI/IBOlII/ITB OIHOYJICH K CTAHAAPTHOMY BHUY. 3anuceIBaTh
8 MHOTO4JICHBI 1
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9 CrnoxeHue 1 BBIYUTaHUE 3 MHOT'OWICH B CTAHAAPTHOM BUJE, ONPEAEIATH CTeNeHb MHOrowiIeHa. [IpeoOpa3oBbiBaTh IPOU3BEACHUE
MHOT'O4JICHOB OJHOWICHA U MHOTOWIEHA; CYMMBI, Pa3HOCTH, IIPOU3BEICHHUS ABYX MHOTOWIEHOB B MHOTO4JICH. BBHINONIHATE
pas3nokeHre MHOTOYJICHa Ha MHOKHTENN CII0COOOM BBIHECEHHUS OOIEr0 MHOXKHTEIS 32 CKOOKH, CIIOCOO0M
KontponbHas padota No 2 1 N
TPYNITUPOBKH, IO GOPMYJIaM COKPAIIEHHOTO YMHOKEHHS U C IPUMEHEHUEM HECKOJIBKUX CIIOCOOO0B.
10 YMHOXEHUE OAHOWIEHA Ha 4 Hcnons3oBaTh yka3aHHbIE TPe0Opa30BaHUS B MPOIIECCE PEIICHUST YPAaBHEHHH, TOKA3aTEIhCTBA YTBEPKICHHUIA,
MHOTI'OYJICH pelCHuA TCKCTOBBIX 3aJia4
11 YMHOKEHHE MHOTOYJIEHA Ha 4
MHOTO4JICH
12 Pa3noxeHne MHOTO4JIEHOB Ha 3
MHOXUTeNU. BeiHecenue
00II1eT0 MHOXKHTEINS 32 CKOOKH
13 PaznoxeHne MHOTOUJICHOB Ha 3
MHOXHTEIN. MeTon
TPYNITUPOBKU
Kontponbshas pabora Ne 3 1
14 IIpousBenenue pazHoCcTH U 3
CyMMBI JIBYX BBIpaKCHUI
15 Pa3HocTh KBagpaToB ABYX 2
BBIPKECHUI
16 Ksangpat cymms! u kBagpat 4
Pa3sHOCTH ABYX BBIPayKCHUI
17 [IpeobpazoBaHre MHOTOWICHA 3
B KBaJgpaT CyMMBbI U1
Pa3sHOCTH ABYX BBIpa>KCHUIN
KonrponbHas padora No 4 1
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18 CymMa 1 pa3HOCTh KyOOB JBYX 2
BBIpaXEHUI
19 [TpumeHeHue pa3InIHbIX 4
CII0CO00B PA3IIOKEHUS
MHOTO4JICHa Ha MHOKHTEIIN
[ToBTOpEHMEN cHCTEMATH3ALINS 2
y4e0HOTO MaTepraa
Kontponbshas pabora Ne 5 1
I'naea 3 12
DyHKUNH
20 CBsi3u MEXIy BETMUYNHAMH. 2 TIpusodums IpUMeEpPHI 3aBUCUMOCTEH MEXIY BeTMUMHAMU. PasniuaTh cpeu 3aBUCUMOCTEH (PyHKIIMOHATIBHEIC
OyHKIMA 3aBUCUMOCTH. Onucsi6ams NOHAMUA: 3aBUCIMOM U HE3aBUCUMOI ITEpEMEHHBIX, DYHKLINH, apryMeHTa
¢yHKunY; crocoOwl 3ananust GyHKIuyu. PopMyIHpOBaTh ONpeesIeHHs: 00IacTH onpeesieHus (yHKINH,
21 CriocoObI 3aanust pyHKIIUU 2 . NI N
oOnacTu 3HaYeHUH QyHKIWH, Tpaduka QyHKINN, THHEHHON QyHKIIMHU, MPSIMOI MPONOPIMOHATBHOCTH.
22 I'paduk pynxumn 2 | Boiuucasmo 3HaueHne QYHKIUHN 110 3aJJaHHOMY 3Ha4eHHIO aprymeHTa. CocTaBIsTh TaOIHMIIbI 3HAYCHUIH
23 Tuneiinan dyHKim, o8 4 ¢ynkuuu. Ctpouts rpaduk GyHKINH, 3a0aHHON TabnnaHo. [lo rpaduky GyHKIMM, SBISIOLICHCS MOAEITBIO
rpaduK cBoiicTBa ’ pearBpHOro Mpoliecca, ONPeleNiaTh XapaKTepPUCTUKU 3TOTo nporecca. CTpOouTh rpadvK JIMHEHHOW QYHKIIUU 1
MPSIMOM POTOPIUOHATEHOCTH. OMHCHIBATH CBOMCTBA 3TUX (PYHKITUIA
IToBTOpEeHMEN cucTEeMaTH3aLNS 1
y4eOHOro MaTepuana
Kontponsnas padorta Ne 6 1
I'naga 4CuctemMbl THHEHHBIX
YPaBHEHHIA ¢ IByMA 19
nepeMeHHBIMH
24 YpaBHeHHS C ABYMS 2

MEPEMECHHBIMHA

Ilpusooums npumepol. ypaBHEHUS C IBYMS ITEPEMEHHBIMY; JINHEWHOTO YPAaBHEHUS C ABYMS TIEPEMECHHBIMU;
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25 JluneiiHOe ypaBHEHUE C ABYMsI 3 CHCTEMBI JIByX JIMHEHHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU; PEAIBHBIX IIPOLIECCOB, sl KOTOPHIX YPaBHEHHE C
HEPEMEHHBIMU U €T0 Irpaduk JBYMS IEPEMEHHBIMY WM CUCTEMAa YPaBHEHUH € ABYMsI IEPEMEHHBIMU SIBIISIOTCS. MATEMAaTHUECKUMU
o MozensiMu. ONpenensTh, IBISIETCS JIM Napa YUces PeIIeHUEM TaHHOTO YPAaBHEHUS C JBYMs NTEPEMEHHBIMU.
26 Cucrembl ypaBHEHHH ¢ ABYMS 3 A et ’ P P g yp ABY p
nepemenmbvm, Tpadaecii Dopmyauposamu: onpedeienus: pelieHNs] ypaBHEHHS C IByMs TIEPEMEHHBIMH; YTO 3HAYUT PELIUTh YPaBHEHHE C
P P IBYMS IEPEMEHHBIMU; IpadiiKa ypaBHEHHUS C ABYMSI IEPEMEHHBIMU; JTMHEHHOr0 ypaBHEHUS C ABYMS
METOJ PELICHUS] CUCTEMBI IBYX 5 . o
o o IIEPEMEHHBIMH; PELIEHHUS CUCTEMBL YPAaBHEHNUN C ABYMsI [IEPEMEHHBIMU; C60UCINEA YPABHEHUH C IBYyMS
JIMHCUHBIX YPAaBHCHHUU C IBYMA o o o
EDEMCHHEIMI nepeMeHHbIMU. Onucsiéams: CBOMCTBA rpadrka JIMHEWHOT'O YPaBHEHHsSI B 3aBUCIMOCTH OT 3HAYCHUH
p K03(QPULMEHTOB, TpaQUUeCKU METOJI PEIICHHS CUCTEMBI IBYX YPaBHEHHM C IByMs IEPEMEHHBIMHU, METOA
27 Pemenne cuctem MTUHEHHBIX 2 MOACTAHOBKHU U METOJ CIIOKCHUS IJIs1 PELLICHUS CUCTEMBI IBYX JIMHEHHBIX YPABHEHHUU C JBYMS IEPEMEHHBIMU.
YPAaBHEHUI METOJIOM Cmpoums rpaduK TMHEHHOTO YpaBHEHHS C IByMs IEpEMEHHBIMU. PenraTe cuCTeMbl ABYX JTHMHEHHBIX
MOJCTaHOBKH YpaBHEHUH C ABYMSI IEPEMEHHBIMH.
N Pewams TekcToBBIE 32124, B KOTOPBIX CHCTEMA JIBYX JINHEWHBIX YPAaBHEHHUHN C JBYMSI IEPEMEHHBIMH SIBIISIETCS
28 Pemenne cuctem MUHEHHBIX 3 o FIaTH, p JBYX yp By P
N MaTeMaTHYeCKOM MOJIENbIO pEAIbHOTO MPOoLIecca, U MHTEPIPETUPOBATh PE3yabTaT PEIIEHUS CUCTEMBI
YpaBHEHUN METOJIOM
CIIOXKEHHS
29 Pemmenue 3aa4 ¢ mTOMOIIBIO 4
CUCTEM JIMHEMHBIX YPaBHEHUI
IToBTOpeHMEN cucTeMaTH3aLUs 1
y4eOHOro MaTepuana
KonrponbHas padora Ne 7 1
IloBTOpEHME M cUcTeMaTH3ALUS 4
y4eOHOro MaTepuana
YnpakHeHus Ui TOBTOPEHU Kypea 7 3
KJlacca
Htorosas koHTponbHas padoTa 1
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I'nasa 1 44
PanuonanbHble BhIPasKeHUA
1 PanmonaneHbie 1podu 2 Pacnosnasams 1ienple panioHaIbHBIE BEIPaXESHHS, IPOOHBIC PAlMOHAIFHBIE BRIPAKEHUS,
o N MIPUBOJUTH MIPUMEPHI TAKUX BBIpaXEeHHUA. PopMyauposams: onpedeietus: palioHATEHOTO
2 OCHOBHOE CBOMCTBO paIfiOHAILHOMN 3 PHBOAL puMep IO PMYAUP P patl N
APOGH BBIpaXXeHMsI, JOMYCTUMBIX 3HAUEHUI epEMEHHOM, TOKIECTBEHHO PaBHBIX BBIpaKEHU,
P TOXK/IECTBA, PABHOCWIIBHBIX YPaBHEHHA, PAlMOHATFHOTO YPaBHEHUS, CTETICHH C HYJICBBIM
3 Crno’xeHue U BEIYNTaHUE 3 MOKa3aTeJIeM, CTETICHH C IENTBIM OTPULIATENFHBIM MTOKa3aTelleM, CTAHAapTHOTO BU/Ia YHCTIa,
paInMoHANBHBIX Ipo0ei ¢ 00paTHOH MPOMOPIUOHATIBLHOCTH;CE0LCMEd: OCHOBHOE CBONCTBO PallMOHAIILHOM ApO0H,
OJIMHAKOBBIMU 3HaMEHATESIMHU . 5
CBOWCTBA CTETIEHH C IIeIbIM MTOKa3aTeIeM, YpaBHEeH!UH, QYHKIMH Y = — ;npasuia: CIIOKEHHS,
4 CnoxeHue v BbIYUTaHUE 6 n
paloHaNbHbIX ApoOeit ¢ pa3HBIMU BBIYUTAHUS, YMHOKECHHMS, JIeJIeHUs Jpo0eii, BO3Be1eHHs APOOH B CTENEHb; YCIOBHE PAaBEHCTBA
3HAMEHATEISIMA npobu Hymo. /Jokazvieams CBOMCTBA CTENICHU C LENBIM MoKa3aTeneM. Onucvieams
rpau4ecKuil METOJ| pelIEHUs] YPAaBHEHUI C OJTHOM NIEpEMEHHOM. [ [pumensams OCHOBHOE
KontponbHas padora Ne 1 P q,) pert P P P o
CBOWCTBO palMOHAILHOMN JIpoOu sl COKpalleHust U npeodpazoBanus qpobeit. [IpuBomuTh
) YMHOKEHUE U JIeIeHUE 4 Ipobu Kk HoBOoMY (00memMy) 3HameHateno. HaxoanTe cymMMy, pasHOCTh, IPOM3BEACHUE U
parroHaNbHbIX Apobeii. Bo3Benenue yacTHoe JIpoOeii. BEIMONHATE TOMXK/IECTBEHHBIE TPE0Opa30BaHUs PAMOHATBHBIX
panuoHaIbLHON ApOOH B CTEIIEHB BBhIpaXXeHUI. Pewiamsb ypaBHEHUS C IEPEMEHHOM B 3HaMeHaTele Apoou./Ipumensms CBOWCTBA
CTETICHH C 1IeTIBIM MOKa3aTeseM s MpeoOpa3oBaHus BHIpaKEHUN. 3anuceléamp Yncia
6 ToxIecTBeHHBIE PeOOpa3OBaAHMS 7
PpallHOHAIBHBIX BRIDAXKCHUH B CTaHAAPTHOM BuUe.Buinonnsms NOCTPOCHUE U UTeHHE Tpaduka GyHKIuN Y = —
n
KonTtponbnas padora Ne 2 1
7 PaBHOCHIIBHBIE ypaBHEHMSL. 3

PanyonaneHble ypaBHEHUS
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8 CrerneHs ¢ IeIbIM OTPHUIIATETbHBIM 4
MIOKAa3aTeseM
9 CBOICTBA CTEIEHH C LIEJIBIM 5
MOKAa3aTeseM
10 . 4
Oyukuma Y = — u e€ rpaduk
X
Kontponbhas pabora Ne 3 1
I'nasa 2KBanpaTHble KOPHH. o5
HdeilicTBUTEJIbHBIE YHCIA
11 Oynukius y = X2 1 eé rpadux 3 Onucvléams: TIOHITAE MHOKECTBA, 3JIEMEHTa MHOXKECTBA, CIIOCOObI 3aJaHNsI MHOXKECTB;
MHOECTBO HaTypaJIbHBIX YHCEN, MHOXKECTBO LIETIBIX YHCEJ, MHOKECTBO PallMOHAIBHBIX YUCET,
12 KBanpaTHbie KOpHU. 3 .
N . MHOECTBO JCHCTBUTENBHBIX YUCET U CBSI3M MEX/y STUMH YHCIOBBIMA MHOXKECTBAMH; CBSI3b
ApudmeTrnueckuii KBaapaTHBINA
KODCHE MEXy OECKOHEYHBIMHU JICCATHYHBIMH APOOSMH U pallHOHATIbHBIMH, HPPAIIHIOHATLHBIMH
p yrcnamu. Pacno3nasams paioHaIbHbIE U UppalMOHaNbHBIE yncia. [IpuBoauTs npumeps!
13 MHOECTBO H €ro 3J1eMEHTEHI 2 paloOHAIBHBIX YUCE U UPPAMOHAEHBIX YHCEIL. 3anuchiéanms ¢ TTOMOIIBI0 GOPMYIT CBOICTBA
efCcTBU ¢ IEHCTBUTEILHBIMU YHCTIaMH. POpMYIUPO8ams: onpedeieHust: KBaJpaTHOTO KOPHS
14 [ToamuO)ecTBO. Onepaunu Haj 2 A A PMYIUp D Ap p
MHOIKECTBAMIL U3 YMCIIa, apU(METHUECKOT0 KBAAPATHOTO KOPHS U3 YHCIIa, PABHBIX MHOXKECTB,
TIOJIMHOYKECTBA, TIEPECEUCHHsI MHOKECTB, 00bEIMHEHHS MHOKECTB;Ce0ticmea: GyHKIun y = X,
15 | Uncnosbie MHONKECTBA apu(METHIECKOr0 KBaApaTHOrO KOpHs, pyHKIMK Y = /X ,Jokazvieams CBOHCTBA
16 CBoiicTBa apuPpMETHIECKOTO 4 apupMeTHUECKOro KBaAPaTHOro KopHs. Cmpoums rpaduku GpyHKIuii Y = X n
KBa/IpaTHOTO KOPHA y = /X .ITpUMeHATH NIOHATHE apUPMETHIECKOTO KBAIPATHOTO KOPHS JUIS BEIYMCIIEHHS
17 ToxecTBeHHBIE TPE0OPa30BAHUS 5 3HAYEHUH BBIPAIKEHUI.

BBIPD a)KeHI/Iﬁ,CO}_Iep)KaI]_[I/IXKBaI[paTHBIC

KOpPHHU

Ynpowams BeIpakenus. Pemats ypaBHeHus. CpaBHUBATh 3HAUEHUS BBIpa)KEHUH. BBITOTHATE
MpeoOpa3oBaHUe BRIPAKEHHI C IPUMEHEHHEM BHIHECEHHUSI MHOKHUTES M3-TI0/] 3HaKa KOPHS,




s
o T Koy
S = Copnep:xanue y4yeOHOro YeCTBO XapakTepHCTHKA OCHOBHBIX BUJOB JAeATEIbHOCTH YYCHUKA
S s Marepuana HA yPOBHE y4eOHBIX el cTBUIH
z 2 P 4ACOB (mayp y a )
=
18 OyHKIm Y = /X 1 e rpaduk 3 BHECEHHE MHOKUTEIA MO 3HAK KOPHS. BLEHOJ'IHS[TB OCBOOOXIECHNE OT UPPAIMOHAIEHOCTH B
3HaMeHaTeNe ApoOU, aHaIU3 COOTHOILECHUH MEKAY YUCIOBBIMU MHOXKECTBAMHU M UX
Kontponbhas pabora Ne 4 1 3JIEMEHTaAMU
I'naga 3 2
KBaapaTHbie ypaBHeHUs
19 Ksanpartuelie ypaBHenus. Pemenue 3 Pacnosnasams v IpUBOANTE MPUMEPHI KBAJAPATHBIX YPaBHEHUH pa3IUYHbIX BUAOB (TIOTHBIX,
HETIOJHBIX KBaJIPaTHBIX YPaBHEHU HETIOJIHBIX, IPUBEAEHHBIX ), KBaAPATHBIX TPEXWICHOB.Onucoiéams B 00IEM BUAE PEIICHUE
N HETIOJIHBIX KBaJpaTHBIX ypaBHEHUH. Popmynuposamy. onpedenenus: ypaBHEHHUs MIEPBOil
20 ®dopmya KOpHEH KBaJIpaTHOTO 4 /1P yP PALYIUD o: ONp P p
ABHCHISL CTENeHHU, KBaJpaTHOTO YpaBHEHUS; KBaJPaTHOTO TpEXUJIeHa, AUCKPUMUHAHTA KBaJIpaTHOTO
yp YpaBHEHHUS U KBaJPaTHOTO TPEXUICHA, KOPHS KBAaAPATHOTO TPEXWIeHa; OMKBaIpaTHOIO
21 Teopema Buera 3 YPpaBHEHUS;C80LicmEa KBAAPaTHOTO TpéXwieHa;meopemy Buera u odpartnyto eit
TeopeMy.3anucsiéams U JOKa3bIBaTh GOpMYITy KOpHEH KBaJpaTHOro ypaBHeHus. VccnenoBars
KonTtposnbsHas padora Ne 5 1 peMy . A (bopmyxy Kop /P yP A
KOJIMYECTBO KOPHEHN KBaJpaTHOTO ypaBHEHHS B 3aBUCUMOCTH OT 3HaKa €ro
22 KBanpatHslil TpéxuiieH 3 MMCKpUMHHAHTA./[oKa3sbieams meopemvol: Buera (mpsMyro u 00paTHYI0), O pa3ioKeHUN
N KBaJIpaTHOTO TPEXWIEHA HA MHOKUTEIH, O CBOMCTBE KBAJPaTHOTO TPEXUIIEHA
23 Pemmenne ypaBHEHHI, KOTOpbBIE 5 .
C OTpHIATEIbHBIM TUCKPUMHHAHTOM. Onucbiéams Ha IPUMEpax METO 3aMEHbI ITEPEeMEHHOM
CBOZATCS K KBaJpaTHBIM .
JUTSl pEIICHUS] YPAaBHEHU.
YpaBHEHUSIM .
Haxooums KOpHU KBaJpaTHBIX ypaBHEHUH pa3inuHbIX BUIOB. [IpumensaTs Teopemy Buera n
24 PanmoHanbpHble YpaBHEHHS KaK 6 0o0paTHYIO €t TeopeMy. BBINONIHATE pa3iioKeHHe KBAAPATHOTO TPEXUICHA HA MHOKHTEIIH.,
MaTEMaTHYECKUE MOJEIN PEAJIbHBIX Haxoautb KopHH ypaBHEHHIA, KOTOPBIE CBOAATCS K KBaJpaTHBIM. COCTaBIATh KBaJlpaTHbIE
CUTyalui YPAaBHEHUS U YPaBHEHUS, CBOASIIMNECS K KBaIPATHBIM, SIBJSIOIIUECS MATEMATHYECKUMU
MOZEIISIMU peabHbIX CUTYallUi
Kontponbnas pabora Ne 6 1 A p yan
IloBTOpEeHMe M cucTeMaTH3aLMS 6
y4eOHOro MaTepuaia
YnpakHeHus Ui TOBTOPEHHS Kypca 8 Kitacca 5
Kontponbnas padora Ne 7 1
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I'nasa 1 20
Hepagencria
1 UrcnoBsie HEpaBEHCTBA 3 Pacnosnasams v IpUBOINTE IPUMEPHI YUCIIOBBIX HEPABEHCTB, HEPABEHCTB C MIEPEMEHHBIMH,
. JIMHEWHBIX HEPABEHCTB C OJHON MEPEMEHHON, IBOMHBIX HEPABEHCTB. DopMyauposamsn:
2 OCHOBHBIE CBOMCTBA YHUCIIOBLIX 2 p & P » AL P o PALYIUP .
HEDABCHCTE onpeoeneHusi: CPAaBHCHUS ABYX YMCEJI, PEIICHUS HEPABESHCTBA C OJTHOM MEPEMEHHON, PABHOCHIBLHBIX
p HEPaBEHCTB, PEIICHHS CUCTEMBI HEPAaBEHCTB C OJTHOW NMEPEMEHHOH, 00JIaCTH ONPEIeIICHUS
3 CnoxxeHue U yMHOKEHHUE 3 BEIPXCHHUS;C80LUCMEA YICIOBBIX HEPABEHCTB, CIIOKEHUS 1 YMHOKECHHS YHCIOBBIX
YUCJIOBBIX HEPABEHCTB. HEpaBEHCTB/[oKa3vl6amb. CBONCTBA YHCIIOBLIX HEPABEHCTB, TEOPEMBI O CIIOKEHUN 1 YMHOKCHHUH
O1ieHrBaHue 3HAYEHUS YHCIIOBBIX HEPABEHCTB.
BBIPaKCHHS Pewams nunelinpie HepaBEHCTBA. 3aNMCHIBATH PEIICHHSI HEPABEHCTB U MX CUCTEM B BUJIE YHCIIOBBIX
o MIPOMEKYTKOB, 00OBbEIUHEHHS, [IEPECEUEHNS YHUCIOBBIX [IPOMEKYTKOB. PelaTs cHCTEMY HEPABEHCTB
4 HepaseHnctBa ¢ ojiHOM 1 P Y ’ A - 11eP p Y y Hep o
HepeMEHHOI ¢ ofHOM nepeMenHoN. OIIeHMBATh 3HAUYCHUE BhIpaKeHUs. M300pakaTh Ha KOOPAMHATHOW NIPSIMOM
3a/laHHbIe HEPABEHCTBAMH YHCIIOBBIC TIPOMEKYTKH
5 PemieHre HepaBEHCTB ¢ OJTHOM 5
nepeMeHHoi. YucioBbie
MTPOMEXKYTKH
6 CucreMbl TUHEUHBIX 5
HEPABEHCTB C OJIHOM
MepEMEHHOMN
KonTponbras pabora Ne 1 1
TI'nasa 2 38
KBanpatuunas pynkuus
7 [ToBTOpEHME 1 pacmIUpeHUE 3 Onucwvieamsv OHATHE QYHKIMH KaK MPaBUIIa, YCTAHABIIMBAIOIIETO CBSA3b MEX/IY JJIEMEHTAMH JIBYX




=
o T Kosn
S = Conep:xaHue y4edOHOTo qeCTEO XapaKkTepUCTHKA OCHOBHBIX BU/IOB 1eSITEIbHOCTH Y4eHHKA
S s Marepuaia HAa ypOBHE Y4eOHBIX JeHCTBHI
z 2 P 4ACOB (na ypoBHe y )
=
CBEJCHUI 0 QYHKIMN MHOKeCTB. Dopmyauposams. onpedenenus. Hyls GYHKINH; TPOMEKYTKOB 3HAKOIIOCTOSIHCTBA
8 Croiictsa QyHKIH 3 ¢ysxm; GyHKIINH, Bo3pacTaromeil (yObIBaroIIe) Ha MHOYKECTBE; KBAAPATHIHOW (DYHKITHH;
y KBaJpaTHOTO HEPAaBEHCTBA;CE0LUCMAEA KBAAPATUIHON (DYHKLUNU;#pasuia TOCTPOCHUS TpadUKOB
9 Kaxk moctpouts rpaduk 3 GyHKIMI ¢ TomoIikio nmpeodpasosanuii Buaa f(x) — f(X)+a;f(x) — fix + a); f(X) — kf(X).Cmpoumo
byuximu y = kf(X), eciu rpaduku GyHKIHUH ¢ moMoIipto peodpazosanuii Buma f(X) — f(x) + a;f(x) — fix + @); f(X) —
W3BECTeH rpaduk QyHKIUU kf(X).Cmpoums rpaduk kBaapatuuHoii pynkiwu. [To rpaduky KBagpaTHYHOH (HYHKIIMU OMHUCHIBATH
y =1(x) e€ cBoiicTBa. Onucwiéams CXeMaTUIHOE PACIIOIOKEHUE MapadoIIbl OTHOCUTENLHO OCH a0CIIUCC B
3aBUCHMOCTH OT 3HaKa CTapuero KodQpuIreHTa u AUCKPUMHHAHTA COOTBETCTB ero
10 Kak noctpouts rpaduku 4 i P (bpru AHCKD Yot
byt y = f(x) + b KBA/IpaTHOTO TpéxuieHa.Peuiams KBaipaTHbIC HEPABEHCTBA, HCIONIB3YSI CXEMY PACIIOIOKEHUS
1y = f(X + &), ccnn H3BECTEH nmapaboJibl OTHOCUTEIBHO ocu abcuucc. Onucvieams TpadUueCKHii METO] PEIICHUS CUCTEMBI JIBYX
rpaduk ¢ KI,_II/II/I y = f(x) YPaBHEHHH C ABYMsI IIEPEMEHHBIMH, METOJI IOACTAHOBKH M METOJ] CIIO’KSHHUS JUIS PEIICHUS] CUCTEMBI
i JIBYX YPaBHEHHH C IBYMS IEPEMEHHBIMH, OJTHO M3 KOTOPBIX HE SBISIETCS JIMHEWHBIM. Pewiams
11 Keagpatnunas ¢pyHnknus, eé 6 TEKCTOBBIE 33J1a4H, B KOTOPBIX CUCTEMA JIBYX YPABHEHUH C IBYMs IEPEMEHHBIMH SIBIISICTCSA
rpaduK 1 CBOWCTBA MaTeMaTHYeCKOH MOJIENBIO PEabHOTO NPOIIEcca, M HHTEPIPETUPOBATh PE3YNIbTAT PELICHHUS
CHCTEMBI
Konrponbnas padora Ne 2 1
12 Pemenne kBaipaTHBIX 6
HEepaBEHCTB
13 Cucrembl ypaBHEHHH € ABYMS 6
MepeMEHHBIMH
14 Pemenue 3a1a4 ¢ TOMOIIBIO 5
CUCTEM YpaBHEHUN BTOPOM
CTETICHH
Konrtponbnas padora Ne 3 1
I'naga 33nemMeHTbI NPUKJIATHON 20
MaTeMaTUKH
15 MaremaTtuueckoe 3 Ilpusooums npumepbol:
MO/IEJINPOBAHHE MaTeMaTHYEeCKHX MOJIENeH peallbHbIX CUTYallui; MPUKIIAJIHBIX 3a]1a4; TPUOIKEHHBIX BEITMYNH,




=
o T Kosn
S = Conep:xaHue y4edOHOTo qeCTEO XapaKkTepUCTHKA OCHOBHBIX BU/IOB 1eSITEIbHOCTH Y4eHHKA
S s Marepuaia HAa ypOBHE Y4eOHBIX JeHCTBHI
z 2 P 4ACOB (na ypoBHe y )
=
16 IIponieHTHBIE pacyEThI 3 HCTIOJIb30BaHNSI KOMOMHATOPHBIX TIPABHII CYMMBI U TIPOM3BEICHUS;, CITyJalHBIX COOBITHIA, BKITFOUast
N OCTOBEpHBIE M HEBO3MOKHBIC COOBITHS; ONBITOB C PABHOBEPOSITHBIMH UCXOAAaMH; IPEICTABICHHS
17 [TpubnmxEHHBIE BEIYNCIICHHS 2 A p ’ P p FaMH, TIPC/t
CTaTUCTHYECKUX JAHHBIX B BUJAE TaOJNHL, JUarpaMm, TpagKoB; UCIIOIb30BaHUS BEPOSTHOCTHBIX
18 OcHoOBHbIE NpaBuiIa 3 CBOICTB OKpY’KarOIIUX SIBICHUM.
KOMOHMHATOPUKH Dopmyauposamy:
onpedenenus: aDCOMIOTHOIN NOrPELIHOCTH, OTHOCUTEIbHON MOTPEIIHOCTH, JOCTOBEPHOTO COOBITHS,
19 YacToTa 1 BEpOSITHOCTh 2
CITy9ARHOTO COBBITHA HEBO3MOXKHOT'O COOBITHS; KJIACCHYECKOE OIpEIeTICHUE BEPOSATHOCTH;IpAsuia; KOMOMHATOPHOE
NPaBHJIO CyMMBI, KOMOMHATOPHOE MTPAaBUIIO POU3BeIeHNUS. Onucbléams STAIbl PEIICHUS
20 Kraccrngeckoe onpenenenue 3 MIPUKJIaJHON 3a7a4u.
BEPOSITHOCTU [MosicHATH 1 3anKCcHIBaTH (POPMYITY CIOKHBIX MPOLEHTOB. [IpOBOTUTH MPOLIEHTHEIE PACYETHI C
UCIIOJIb30BAaHUEM CIIOXKHBIX MTPOLEHTOB.Haxo0ums TOYHOCTh PHOIVKEHHUS 110 TaluIe
21 HavaneHele cBeneHuA 3 N . N
0 CTATHCTHKG NpUOTKEHHBIX 3HAYCHUH BeTHIHHBI. VICTIONB30BaTh pa3iniHbie (GOpMBI 3aITicH TPUOIIKEHHOTO
3Ha4YeHUs BeIHMYUHbI. OICHUBATh NPUOIMKEHHOE 3HAYCHUE BETTMYUHEI./[p0600Uumsb OMBITHI CO
KonTtponbnas padora Ne 4 1 Clly4aiiHBIMK McXoaMu. [10SCHSITh 1 3amuChIBaTh GOPMyITy HAX0XKICHHUS YaCTOThI CITy4aiiHOTO
coObITHs. ONUCHIBATH CTATUCTUYECKYIO OIIGHKY BEPOSTHOCTH CIIydaiiHOTO coObIThs. HaxoauTs
BEPOATHOCTB CIYYafHOTO COOBITHS B OIBITaX C PABHOBEPOSTHHIMH HCXO/IAMH.
Onucvigams 3TAIBI CTATUCTUIECKOTO UccienoBanus. OdopMIsaTh HHPOPMAIIUIO B BUIE TaOIHIl 1
nuarpamm. M3Brekats nHpopMarmio u3 tabuuil u tuarpaMM. HaxoauTh v IPUBOIUTE IPUMEPHI
UCIIOJIb30BaHMS CTATUCTUYECKUX XapaKTEPUCTUK COBOKYITHOCTH JJAHHBIX: CpEJHEE 3HAaUeHHE, MO/Ia,
pasmax, MeinaHa BEIOOpPKH
I'nasa 44ucnosbie 17
Nnoc/1e10BaTEebHOCTH
22 | YucnoBsle MOCIEA0BATEIBHOCTH 2 TIpusooums npumepsbi: TIOCIEAOBATEILHOCTEH; YHCIOBBIX MOCIIEA0BATEILHOCTEH, B YACTHOCTH
apu(METHYECKOH U TEOMETPUIECKOHN MPOrPeCcCHif; UCTIONB30BAHMS TIOCIIEA0BATEIbHOCTEH B
23 Apudmernueckas mporpeccust 4 N
peanbHOM KU3HM; 337a4, B KOTOPHIX pacCMaTPUBAIOTCS CYMMBI ¢ OECKOHEYHBIM YHCIIOM
24 CymMa N mepBbIX WICHOB ciaraeMbIX. Onuceiéams: TIOHATHE TIOCIEI0BATEIBHOCTH, WICHA TOCIEI0BATEIBHOCTH, CIOCOOBI
apu(METHIECKOH Mporpeccuu 3aJaHus OCIEA0BATEIbHOCTU. Boiyucisimy YieHbI IOCIeI0BATEILHOCTH, 331aHHON POpMYIIOH n-Tro
4iIeHa WIN PEeKypPEeHTHO. Popmynuposams. onpedeienus: apupMeTHIeCKol Nporpeccun
25 I'eomeTpuyeckas nporpeccus 3 PeKypPP pIYIUP P pud porp ’
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S s Marepuaia HAa ypOBHE Y4eOHBIX JeHCTBHI
z 2 P 4ACOB (na ypoBHe y )
=
26 Cymma N mepBhIX 4ICHOB 2 TEOMETPHUIECKON ITPOTPECCHH;C80LCHBA YICHOB TEOMETPHUECKON U apr(hMETHIECKOH
reOMETPUUYECKOMN IPOrpeccuu nporpeccuit.3adasams apupMETUIECKYIO U T€OMETPUIECKYIO IPOIPECCUHU PEKYPPEHTHO.
N 3anucvisams u nosicuams HOpMyIIbI 00IIETO WieHa apU(PMETHIECKON U TEOMETPHUECKON
27 CymMa OeCKOHEUHOM 2 . bopmy. t p¢ P
. MIPOrpeccuil.
reOMETPUUYECKON IPOrpeccuu, y o
KoTopoit | q | < 1 3anucwisams 1 0okazvieamy: HOpMyIbI CyMMBI N MIEPBBIX YICHOB apu()METHIECKON U
TEeOMETPUYCCKON MIPOTpeccuii; (hOPMYJIbl, BRIPAKAIOIIUE CBOMCTBA YWICHOB apu(hMETHUECKOHN U
Konrtponbnas padora Ne 5 1 reOMETPHUYECKOH MPOTrpeccuii.
Buiuucnams cymMmy 0eCKOHEUHOM reoMeTpHUIecKol porpeccud, y Kotopoit | q | < 1. [IpeacraBnsaTs
OeckOoHEeUYHbBIE TIepuoInIecKre ApoOr B BUIe OOBIKHOBEHHBIX
IMoBTOpEHNe U cucTEMATH3AL U 7
yue0HOro Marepuasa
VYnpaxHeHust 47151 TIOBTOPEHUsI Kypca 9 6
KJacca
Konrtponbnas padora Ne 6 1

Uroro:

102 yaca
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5 N .
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I'naea Illpocreiimme
reoMeTpuyeckue (purypbl 15
H MX CBONMCTBA
1 Touku u npsiMbIe 2 Ipusooums ipuMepsl reoMeTpuuecKux Guryp.Onucwvieams TOUKY, IPIMYIO, OTPE30K, Iy, yrodl.
5 S — 3 Dopmyaupogamu: onpedeierus: paBHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSHUSI MEXKILY JBYMS
P TOYKAMH, JOTIOJIHUTEIHHBIX JTy4Yed, pa3BEPHYTOTO yIIla, PABHBIX YTIIOB, OMCCEKTPUCHI YTIIa, CMEXKHBIX
3 JIyu. Yron. Usmepenue yrios 3 1 BEPTUKAIBHBIX YITIOB, IEPECEKAIOIUXCA MPSIMBIX, HEPIEHANKYIISIPHBIX IPSMBIX, IEPIEHIUKYIIAPA,
HaKJIOHHOM, pacCTOSIHUS OT TOUKH JI0 TIPSIMOM;c80ticmea: pacTioiIOKeHHs TOUeK Ha MPSMO,
4 CMexHbIE U BEpTHKAIbHbIE 3
B M3MEpEHHSI OTPE3KOB U YTJIOB, CMEXKHBIX U BEPTUKAIBHBIX YIJIOB, EPIEHINKYIISPHBIX PSIMBIX;
T OCHOBHOE CBOWMCTBO npsimMoil. Kinaccuguyuposams yriel.[{oxazviéamsp: TEOPEMBI O IEPECEKAIOIINXCS
) [lepnienauKynsapHbIE TPSIMBIE 1 MPSIMBIX, O CBOMCTBaX CMEKHBIX U BEPTUKAJIBHBIX YIJIOB, O €IMHCTBEHHOCTH MPSIMOH,
6 AKCHOMbI 1 MepIeHINKYIISIPHON JaHHOH (CiTydaii, KorJa ToYKa JISKUT Ha JAaHHOW npsMoit). Haxooums 1IuHy
0Tpe3Ka, TpalyCHYI0 MEpY yIJIa, HCIIOb3ys CBOWCTBA UX U3MEPEHUN.M300padicams ¢ TIOMOLIbIO
[ToBTOpEeHME M cUcTeMaTH3aLMS 1 4epTEKHBIX HHCTPYMEHTOB FeoMeTpHUecKrue (GUryphl: OTPE30K, JTy4, YIoJl, CMEXHbIE U
yueOHOTO MaTepuana BEPTUKAJIbHBIE YTIIbI, IEPIICHIUKYIISPHBIE IPSAMBIE, OTPE3KU U Ty4H./losacHAmMb, YTO TAKOE aKCUOMA,
oIIpe/IesICHHE.
Kontponbnas padora Ne 1 1 pel
Pewamy 3agaun Ha BBIYMCIICHUE U 10KAa3aTENbCTBO, IPOBO/IS HEOOXOAUMBbIE JOKA3aTeIbHbIE
paccyxaeHus
I'naga 2 18
TpeyroyibHuKH
7 PaBnbIe TpeyronsauKH. BricoTa, 2 Onucvieams CMBICI TIOHSTHS «paBHBIC GUTYpBD). [IpUBOIUTE IPUMEPHI paBHBIX GUTYp.H300pasicams

MeanaHa, OucceKTpuca
TpEYroJabHUKA

1 HaXOJHUTh HAa PUCYHKaX PAaBHOCTOPOHHUE, PABHOOEIPEHHBIE, IPSIMOYTOJIbHBIE, OCTPOYTOJIbHEIE,
TYIOYTOJIbHBIE TPEYTOJIBHUKH U UX 3JeMEHTHL Knaccuguyuposams TPEYTOJIbHUKH 110 CTOPOHAM
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8 IlepBblii 1 BTOpOi IpU3HAKU 5 U yriaam. Qopmyauposams. onpeodenenus; 0CTpOyroiabHOro, TyIOyroJIbHOT0, IPSMOYTOJIBHOTO,
paBEHCTBa TPEYTOJIbHUKOB paBHOOEPEHHOTO, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI,
N MeAHUaHbl TPEYTOJIbHUKA; PABHBIX TPEYTOJIbHUKOB; CEPEANHHOTO MEPICHANKYIISPa OTPE3Ka;
9 PaBHOOGEIPEHHBIN TPEYTOIBHAK 4 . pey » PABHBIX TPCY » cepell PIHCHAMKYIIpa OTP ’
1 ero CBONCTEA [epUMeTpa TPEyroIbHUKA;CE0UCMEa; PaBHOOCAPEHHOTO TPEYTOJIbHUKA, CEPEIUHHOTO
MEPIECHINKYJIISIPa OTPE3Ka, OCHOBHOI'O CBOMCTBA PABEHCTBA TPEYT OJIbHUKOB; HPUHAKU. PABEHCTBA
10 [Tpu3Haku paBHOOEIPEHHOTO 2 TPEyroJbHUKOB, PABHOOCAPEHHOTO TPEYTOJIbHUKA,/JOKA3bI6aMb TEOPEMBL: O €IMHCTBEHHOCTH
TPEYroJIbHUKA MIPSIMOH, IEPIEeHINKYIIPHON JaHHOH (CITydai, KOTIa TOYKa JIEKUT BHE JAHHOU MPSIMOMN); TpH
o [IPU3HAKA PABEHCTBA TPEYTOJILHUKOB; NPU3HAKN PAaBHOOEIPEHHOTO TPEYTOJIbHHUKA; TEOPEMBI O
11 Tperuit npuzHak paBeHCTBa 2 PH3 p pey - 1P P AP peyr - TeOP
TPeYFONHHKOB CBOWCTBAxX CEPEeJUHHOTO NEPIECHINKYIISIpa, PABHOOEAPSHHOTO U PABHOCTOPOHHETO
TPEYTOJIBHUKOB. Pa3bscHsAmMb, UTO TAKOE TEOpEMa, OMTUCHIBATE CTPYKTYPY TeopeMbl. OOBSCHSTD,
12 Teopemsl 1 KaKyr0 TeOpeMy Ha3bIBaIOT OOpaTHOW JaHHOW, B €M 3aKIII0YAETCS METO/T I0KA3aTeNbCTBA OT
NpoTUBHOTO. [IpUBOAUTH MPUMEPHI UCIIOJIB30BAHUS 3TOIO METOAA.
IToBTOpEHME U cucTEMaTHU3ALUA 1
Pemrate 3a1aun Ha BBIYKMCIICHUE U TOKA3aTEIHCTBO
y4eOHOT0 MaTepurana
KonTponbHas pabora Ne 2 1
I'naea 3
IHapanaeabHsble npsMbie. CymMMa yriios 16
TpeyrojbHHKA
13 [TapannensHble IpsIMbIE 1 Pacnosnasame Ha yepTexax napasuiesbHble npsiMbie.M1300paxars ¢ MOMOIIBIO TUHEHKN U YrOJbHUKA
napaiensHble npsiMble. Onucvigams yribl, 00pa30BaHHbIE IPU IIEPECEUEHUH ABYX MPAMBIX
14 [Ipu3Haku napamieTbHOCTH 2 pajlie) P YIIbL, 00p P p JBYX TP
HPAMBIX cexyuield. Qopmyauposams:onpedeneHust: NapalIeTbHbIX MPSIMbBIX, PACCTOSTHUS MEXITY
napaiebHBIMH [IPSIMBIMU, BHEITHETO YTila TPEYroJbHUKA, TUIIOTEHY3bl H KaTeTa;Ce0LCNEA:
15 CBoiicTBa napajuiesbHbIX 3 napajiebHbIX IPSMBIX; YIIIOB, 00pa30BaHHBIX IPH NEPECCUSHNH NapaJlIeTIbHbIX MPSIMbIX CEKYIIEH;
TIPSIMBIX CyMMBI yJIOB TPEYI'OJIbHUKA; BHEIHETO YIJIa TPEYTOJbHUKA; COOTHOLIEHUI MEXly CTOPOHAMHU U
JIaMHU TPEYTOJILHUKA, MPSMOYTOJILHOTO TPEYTOJbHUKA; OCHOBHOE CBOMCTBO MapallIeIIbHBIX
16 CymMma yTioB TpeyrolbHHKa 4 yr pey > IPAMOYT peyr ’ P
MPSMBIX; PU3HAKY: TIAPAJUIEIBHOCTHU MPSIMBIX, PABEHCTBA MIPSIMOYT OJIBHBIX
17 [IpsaMoyToNIbHBIN TPEYTOJIEHUK 2 TPEYroJIbLHUKOB,/[0KA3bI6amMb. TEOPEMBI O CBOMCTBAX MapajiebHBIX IPSMBIX, O CYMME YIJIOB
o TPEYroJIbHHUKA, O BHCIIHEM JIE TPEYT'OJIbHUKA, HEPABECHCTBO TPCYIOJIbHUKA, TCOPEMBI O CPaBHCHUHN
18 CBoiicTBa MPSMOYTOIBHOTO 2 pey ’ yriie Tpeyr » HEP pey » Teop p
T ——— CTOPOH U YIJIOB TPEYrOJIbHUKA, TEOPEMBI O CBOMCTBAX MPSMOYTOJILHOTIO TPEYTOJIbHUKA, TPU3HAKI
napajieNbHbIX IPSMBIX, PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
Kontponbaas padora Ne 3 1 Pewams 3a1aun Ha BBIYUCIECHUE U OKA3aTEILCTBO
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I'nasa 40OKpyKHOCTH U KPYT. 16
I'eomerpuyeckne mocTpoeHHus
19 I'eomeTpuyeckoe MECTO TOYEK. 2 Tloscnams, 9TO TaKoOE 3a/1ava Ha MMOCTpOeHNe; TeoMeTpraeckoe Mecto Todek (I'MT). IIpuBoauTh
OKpYXHOCTB ¥ KPYyT npumepsl [ MT.H306pasicams Ha pUCYHKaX OKPYKHOCTH U €€ dJIEMEHTHI; KacaTeIbHYIO K
N OKPY>KHOCTH; OKPYKHOCTb, BIIUCAHHYIO B TPEYTOJIbHUK, U OKPY>KHOCTb, OITMCAHHYIO OKOJIO HETO.
20 HekoTopsie cBolicTBa 3 by > OKPY ’ Y pey ’ Py ’ Y
OnwuchIBaTh B3aIMHOE PACHONI0KEHUE OKPY>KHOCTH U TIPSAIMOU. Dopmyauposams. onpedeenus.
okpyxkHocTH. KacaTtenbHas k . .
OKDVIKHOCTIL OKPY>KHOCTH, Kpyra, X 3JIEMEHTOB; KacaTeIbHON K OKPYKHOCTH; OKPY>KHOCTH, OITUCAaHHON OKOJIO
Py TpEyroJbHHUKA, U OKPY>KHOCTH, BIMCAHHON B TPEYTOJILHUK;CE80UCMAEA: CEPETUHHOTO TepIIEHINKYIISIpa
21 OnucanHas U BIMCAaHHAS 3 kak [ MT; 6uccexrpucs yria kak [ MT; kacaTensHOH K OKPY)KHOCTH; TMaMeTpa U XOPJIbI; TOUKH
OKPY>KHOCTH TPEYTrOJIbHHKA [IEPECEUCHHS] CEPEIUHHBIX MTEPIIEHINKYIIPOB CTOPOH TPEYTOJIBbHUKA; TOUKH IIEPECEUEHUS
OMCCEKTPUC YIJIOB TPEYTOJIbHUKA; HPU3HAKYU KACATEIbHON,J0KA3b16aMb. TEOPEMBI O CEPEAMHHOM
22 3asaun Ha IOCTPOCHHUE 3 pHC YT peyr P A P pe
MEPICHIUKYIIApE U OuccekTpuce yria kak [MT;
23 MeToa reoMEeTpUYECKUX MECT 3 0 CBOMCTBax KacaTelbHOI; 00 OKPYKHOCTH, BIUCAHHON B TPEYTOJIBHHUK, OTIICAHHOW OKOJIO
TOYEK B 3aJ]a4ax Ha IOCTPOCHUE TPEYTOJNIbHHKA; IPU3HAKU KacaTeIbHOU. Pewiams OCHOBHBIE 33ja4l Ha TOCTPOEHUE: IOCTPOCHHE
TJIa, paBHOTO JaHHOMY; IOCTPOEHNE CEPEANHHOTO NMEPIEeHIUKYIIApa JaHHOTO OTpe3Ka; OCTPOeHHE
IToBTOpEHME 1 cucTEMaTU3aLNS 1 yriia, pe A MY P el PHICHANIKYIHpA At Pe3Ka, P
MIPSIMOM, MPOXOIALIEH Yepe3 JaHHYIO TOUKY U NepIEeHANKYIISIPHON TaHHOH MPsSMOIf; TOCTPOECHNE
y4eGHOro Marepuana p > TIPOXOASILY pe3 NaHHy Y U NICPICHIUKYIISIPHOU | p ; p
OMCCEKTPUCHI JAHHOT'O yIJIa; HOCTPOSHUE TPEYrOJIbHUKA 110 IBYM CTOPOHAM H YIIIy MEXy HUMH; 1O
KonTtponbnas padora Ne 4 1 CTOPOHE U JIByM INpHIIeKaIUM K Hell yriaam.Pemarts 3agaun Ha noctpoerne metogoM I'MT.Cmpoums
TPEYTOJIBHUK I10 TPEM CTOPOHAM.
Pewamys 3ana4n Ha BEIYHCIIEHHE, T0KA3aTENBCTBO U IOCTPOCHUE
O000menne
U cUCTeMAaTH3aLUs 3
3HAHMIH yYammxcst
VYipaxxHeHus U1 IOBTOPEHUS Kypea 7 2
KJ1acca
Konrtponbnas padora Ne 5 1
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Inasa 1 29
YeThIpEXyroIbHUKHA
1 UeThIpEXYTOIBHHK U €r0 2 Tosacuams, 9T0 TaKkoe YeTHIPEXYTONBHUK. OMUCHIBATE JIEMEHTHI YeTHIPEXYTONBHUKA. Pacno3rnasamo
3JIEMEHTBI BBIITYKJIbIE U HEBBIMYKIIbIE YETHIPEXYTOIBHUKH. 300pasicams ¥ HaXOIUTh Ha PUCYHKaX
N YeTHIPEXYTOIBHUKN Pa3HBIX BUIOB M UX AJIEMEHTHL. POPMYAUPOBAMb: ONpedeeHUsL:
2 [TapamnenorpamMm. CBoiicTBa 2 pbexy P ! PMYIUD P .
HapaenorpaMva MapajuieIorpaMMa, BBICOTHI ITapaljiesiorpaMMa; MpsIMOYTOoJIbHIKA, poMOa, KBajipaTa; CpeIHel TNHUN
P TpeyroJbHHKa; TpareLny, BBICOTHI Tparelunu, CpeiHel JINHUY Tparneluny; HEHTPAIbHOTO yIia
3 [IpusHaku napanienorpaMma 2 OKPY>KHOCTH, BITUCAHHOT'O YTJIa OKPY>KHOCTH; BIIMCAHHOTO ¥ OMTUCAHHOTO
YeTBIPEXYTONBHUKA;CE0LCMEA.: TIapaJlIelorpaMMa, IPSIMOYTOJIbEHIUKA, poM0a, KBaJpaTa, CpeIHUX
4 pr[MOYrO.HBHI/IK 2 B yr > p p ’ p yr ’ p ’ Hp s p i
JIMHUH TPEYTOIbHHUKA U TPAIEI[NH, BIIMCAHHOTO yTJIa, BIUCAHHOTO W OMHCAHHOTO
) Pom6 2 YeThIPEXYTOIBHUKA; PUSHAKY: TIApaIlIeTIOrpaMMa, PSIMOYTOJIbHUKA, pOMOa, BIIUCAHHOTO U
6 Ksazpar 1 OIMMCAaHHOTO YEeTHIPEXYTOIbHUKA./[OKA3b16aMb: TEOPEMBI O CYMME YTIIOB YE€THIPEXYTOIILHUKA, O
rpayCHOM Mepe BIIMCAHHOTO YIJia, O CBOMCTBAX M MPH3HAKAX MapajlienorpaMmma, mpsiMoyroibHUKA,
Kontponbsnas pabora Ne 1 1 pom0Oa, BIMCAHHOTO U OMMCAHHOTO YEThIPEXYTOIbHHKA.
Ipumename n3yuyeHHbIE ONIPEIETICHNS, CBOMCTBA U MMPU3HAKU K PELICHHIO 3a/1a4
7 CpenHsasa TMHHS TPEYTOJIEHUKA 1 P y pea ’ p p e
8 Tpanernus 4
9 lenTpanbHbIE ¥ BIUCAHHBIC 2
YTIIBI
10 Brucannsie v onvicaHHbBIC 2
YeTBIPEXYTOJbHUKI
Kontponbras pabora Ne 2 1
Inasa 2
16

IlopoOune TpeyroJLHNKOB
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= % MarepuaJia 4acoB (Ha ypoBHe Yy4eOHBIX AeicTBHI)
=
11 Teopema Paneca. Teopema o 6 Dopmynuposams. onpedeneHue TOAOOHBIX TPEYTOIBHUKOB;C80UCMEA: MeINaH TPEYTOJIHHIKA,
MPONOPLMOHANBHBIX OTPE3KaxX OMCCEKTPUCHI TPEYTOJILHHUKA, IEPECEKAIOLINXCS XOPI, KacaTeIbHON U CeKYIIeH; npusHaxy mo1o0us
TPEyroJIbHUKOB,/JoKkazvieamyb: meopemol: daneca, 0 MPONOPLUOHAIBHBIX OTPE3KaxX, O CBOHCTBAX
12 ITonoGHbIE TPEYTrOIBHUKH 1 pey A P » O TIPOTIOPI P ’
MeANaH TPEeyrojbHUKa, ONCCEKTPHUCHI TPEYTOJIbHUKA; CE0LCTNEA: TIEPECEKAIOIINXCS XOP,
13 [lepBbiii npu3Hak noxoous 5 KacaTeIbHOMN U CEeKYIIeH;npu3HaKy oT00us TpeyroIbHUKOB.
TPEYroJbHUKOB Tpumensamy N3ydeHHBIE ONPEACIICHNUS, CBOMCTBA M IPU3HAKY K PEIICHHIO 33134
14 Bropoit u Tpetnii npu3HaKu 3
MoI00MsI TPEYTOIHLHUKOB
KonTponbnas pabora Ne 3 1
I'naea 3
Pemenne nmpaAMoyroabHbIX 14
TPeyrojbHUKOB
15 MeTtpuuecKkre COOTHOLICHUS 1 Dopmyauposamu: onpedeierus: CAHyca, KOCUHYCa, TAHTeHCa, KOTaHT€HCa OCTPOTO yriia
B IIPSIMOYTOJTEHOM TPEYTOJIbHUKE MPSIMOYTOJILHOTO TPEYTONBHUKA;C80UCHEA . BHIPAKAIOIINE METPUIECKUE COOTHOIIICHHS B
MPSIMOYTOJIEHOM TPEYTOJIbHUKE M COOTHOILEHHS MEXK/Iy CTOPOHAMHU U 3HAYCHUSIMH
16 Teopema [Inugaropa 5 pAMOY tbey . ALy €1OP
TPUTOHOMETPUUECKUX (PYHKIHUH B IPSIMOYTOJIbHOM TPEYrojbHUKE. 3anuculeams
KonTponbhas padora Ne 4 1 TPUTOHOMETPUYUECKHUE (HOPMYIIBI, BEIPKAIOIINE CBSI3b MEX,y TPUTOHOMETPHYECCKUMH (PYHKITHSAMHA
OJTHOTO M TOT'O JK€ OCTPOro yria.Pewams NpssMOYroibHbIE TPEYTOIbHUKH, JOKA3bI6AMb . Meopemy O
17 Tpuronomerpuueckue GyHKIUU 3 A Tporo yr PAMOYT they a peMy
METPUUECKUX COOTHOLICHHUSX B MPSIMOYTOJIBHOM TpEyrojbHHKe, Teopemy lludaropa;dopmys,
OCTpPOTO yTJ1a MPSMOYTOIBLHOTO
TpeyrobHIKa CBSI3BIBAIOIINE CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC OJTHOTO M TOTO 3K€ OCTPOro yria.Buigooumus
OCHOBHOE TPUTOHOMETPHUYECKOE TOKECTBO U 3HAYCHHSI CHHYCa, KOCHHYCA, TAHT€HCA U KOTaHIreHca
18 Pemenne npsiMOyroIbHBIX 3 11t yrios 30°, 45°, 60°.
TPEYTrOJILHUKOB Tpumensmy N3ydeHHBIE ONPECIICHNUS, TEOPEMBI X GOPMYJIIBI K PELICHUIO 32144
Konrtponbnas padora Ne 5 1
I'nasa 4
MHOroyroabHUKH. 10
Ilnomagb MHOTOYroJbHUKA
19 MHOroyroiasHuKu 1 ToscHamyb, 9TO TaKoOe TUIONIAAh MHOTOYTOJIbHHKA. ONMCBIBATH MHOTOYTOJIBHUK, €T0 3JIEMEHTHI;
BBIITYKJIBIC W HEBBIITYKJIbIE MHOTOYTOJIbHUKHU. M1300paskaTh U HAXOAUTH Ha PUCYHKAX MHOTOYTOJIBHUK
20 ITousTre nomagu 1 y y y p A pucy y
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S = Copep:xanue y4eGHOTo KoumnuectBo XapaKTepucTHKa OCHOBHBIX BU/IOB JI€AT€IbHOCTH Y4eHHKA
Z L .
= % MarepuaJia 4acoB (Ha ypoBHe Yy4eOHBIX AeicTBHI)
=
MHOT'OYTOJIbHHKA. U €r0 BJIEMEHTHI; MHOTOYT'OJIbHHUK, BIIMCAHHBIA B OKPY’KHOCTb, © MHOTOYT'OJIbHUK, OIIUCAHHBIH OKOJIO
[Inomanp npAMOyToIbHIKA OKPYKHOCTH. Popmyauposams.: onpedesienus. BINCAHHOTO U ONMCaHHOTO MHOTOYTOJIbHHKA,
IUIOIIAAN MHOTOYTOJIbHUKA, PABHOBEIIMKIX MHOTOYTOJILHUKOB; OCHOGHbIE CEOUCMEA TIOLIa I
21 [Tnomane napamnenorpamma 2 Ha Y P Y ’ HaL
MHOI'OYTOJIbHUKA,/[0KA3b16amb.; TEOPEMBI O CYMME YIJIOB BBIITYKJIOI'O N-YIOJIBHUKA, IUTOMAAN
22 [Inomaap TpeyronbHUKA 2 MPSIMOYTOJIBHUKA, IUIOIIAAN TPEYTOJIbHUKA, IUIOMIAAN TPATICLHUH.
Tpumensmy N3y4eHHBIE ONPEACIICHNUS, TEOPEMBI U GOPMYJIIBI K PELICHUIO 32,144
23 [Tnomane Tpaneuu 3 P y pe ’ p bopmy p a
KonTponenas padora Ne 6 1
IMoBTOpEeHne U cucTeMaTH3AL U 6
yue0HOro Marepuasa
VYnpaxkHeHus 7151 IOBTOPEHUsI Kypca 8 5
KJacca
KonTponbnas pabora Ne 7 1




TEMATHYICCKOC IVNIAHUPOBAHHUC. FCOMeTpI/Iﬂ. 9 kiacc

2 gaca B Hegento ( Bcero 68 yacoB)
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s Coaeprxanue y4e0HOT0 KoumnuectBo XapaKTepucTHKa OCHOBHBIX BU/IOB I€ITeIbHOCTH Y4eHHKA
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= % MaTepHaJa 4acos (Ha ypoBHe y4eOHBIX JelicTBUIA)
=
Inasa 1 16
Pemenne TpeyroibHUKOB
1 CuHyc, KOCHHYC, TAHT'€HC U 2 Dopmynuposamy:onpedeienus: CUHyca, KOCUHYCca, TAHI'€HCca, KoTaHreHca yria ot 0 1o
KoTtaHreHc yria ot 0 mo 180 180 ;c6oiicmeo cBA3M ATWH AMArOHATICH U CTOPOH MapajuienorpaMma. @opmyauposams U pa3bICHATh
5 TeoDeMa KOCHIVCOR 3 OCHOBHOE TPUTOHOMETPHUECKOE TOXKICCTBO. BBIUUCIATE 3HaUE€HHE TPUTOHOMETPHUYECKON (PyHKIIMN
P Y yria 1o 3Ha4E€HHUIO OJHOW U3 €ro 3aaHHbIX QYHKUUN. Qopmyauposams N N0Ka3bIBaTh TEOPEMBL:
3 Teopema cuHycoB 3 CHUHYCOB, KOCHHYCOB, CJIE/ICTBUS U3 TEOPEMbI KOCHHYCOB M CHHYCOB, O IUIOIIAI{ OMUCAHHOTO
MHOTOYTOJIbHUKA. 3anucbiéams 1 JOKa3bIBaTh (POPMYIIBI ISl HAX0XKIEHUS IO TPEYTOJIbHUKA
4 Pemenne TpeyronsHUKOB 3 y . X ¢ DMYJIBI /L A Ham Tpey ’
pannycoB BIIMCAHHOW M OIMCAHHOM OKPYKHOCTEH TPEyTroNbHUKA.
5 DopMyITbl 17151 HAXOXKACHUS 4 Ipumensme N3ydeHHBIE ONPEACITICHNUS, TEOPEMbI U (OPMYJIBI K PELICHUIO 33124
IIOIIAIA TPEYTOIbHUKA
Kontponbnas padora Ne 1 1
I'naga 2 8
IIpaBujbHbIE MHOIOYr0JbHUKHU
6 [IpaBuibHBIE MHOTOYTOJIEHUKH U 4 ToscHuams, 9T0O TaKOE NEHTP U IEHTPATBHBINA YTOJI IPAaBUIILHOTO MHOTOYTOJIbHUKA, CEKTOP U CErMEHT
WX CBOMCTBa Kpyra.@opmynuposams. onpedeenie PaBUILHOTO MHOTOYTOIBHHUKA;C80CEA IPABUIILHOTO
MHOT'OYTOJIbHUKA,/[0Ka3b16amb CBOICTBA PAaBUIILHBIX MHOTOYTOJIbHUKOB. 3anucbligams 1 pa3bsCHATh
7 [dnuna okpyxxnoctu. [lnomane 3
ovra (hopMyIbI JNIMHBI OKPYKHOCTH, IUIOMAAN Kpyra.3anuceléams M 10Ka3bIBaTh (POPMYIIbI JUIMHBI TyTH,
Py IO CEKTOPa, GOPMYJIBI TSl HAXOXKICHUS PaINyCOB BITUCAHHON M OTIMCAHHOW OKPYKHOCTEH
Konrponbnas padora Ne 2 1 MPaBUWIBHOTO MHOTOYTOJIbHUKA. Cmpoums ¢ IOMOLIBIO UPKYJIS ¥ TMHEHKH [TPaBUIbHBIE
TPEYTOJbHUK, YETHIPEXYTOJIbHUK, IECTUYTOJIbHUK.
Tpumensimes U3y4eHHbBIE ONPE/ICIICHUS, TEOPEMBI U (POPMYJIBI K PEIICHHIO 33124
I'nasa 3/1ekapToOBBI 11
KOOPAMHATHI HA MJIOCKOCTH
8 Paccrosiaune Mexy nByMst 3 Onucvieams MPSIMOYTOIBHYIO CUCTEMY KOOPAUHAT.PopMynuposams. ONpeeieHue YpaBHEHUS
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s Copep:xanue y4eGHOTo KoumnuectBo XapaKTepucTHKa OCHOBHBIX BU/IOB JIeATeIbHOCTH Y4eHHKA
Z . .
= % MarepuaJia 4acoB (Ha ypoBHe y4eOHBIX AeicTBHI)
=
TOYKaMH C 331aHHBIMHU ¢urypsl, He0OX0AUMOE M JOCTATOUHOE YCJIOBHSI APAIJIEIbHOCTH ABYX HPAMBIX.3anucviéams 1
koopauHatamu. KoopauHatsl JOKa3bIBaTh (POPMYJIBI PACCTOSHUS MEXKIY ABYMsSI TOUKAMH, KOOPJAHHAT CEPEIHBI
CepeNHbI OTpe3Ka 0Tpe3Ka.Bvi600ums ypaBHEHHE OKPYKHOCTH, 00LIee ypaBHEHHE MIPAMOIA, ypaBHEHHE TIPSIMOH €
JI0BBIM K03 durmentom./Jokasvieams HEOOXOAUMOE U AOCTATOYHOE YCIOBHE MApaLIEIbHOCTH
9 VYpasuenue ¢urypsl. Y paBHEeHHE 3 T bpun A A a y p
OKPYKHOCTH JBYX MPSIMBIX.
Tpumensmy N3y4eHHBIE ONPEACIICHNUS, TEOPEMBI U GOPMYJIIBI K PELICHUIO 32,14
10 VYpaBHeHne npAMoi 2
11 VYrnoBoit koadduiment npsamoi 2
KonTponbnas pabora Ne 3 1
I'naea 4
12
BekTopsl
12 ITonstre BekTOpa 2 Onucwvieamsb MOHATHS BEKTOPHBIX M CKAIIPHBIX BeIWYUH. VITIOCTpUpOBATh MOHATHE
BekTopa. Dopmyauposams. onpedenenus. MOyl BEKTOPA, KOJJTMHEAPHBIX BEKTOPOB, PAaBHBIX
13 Koopaunats! BekTopa 1 p PALVIUP P Y pa, P POB, P
BEKTOPOB, KOOPAWHAT BEKTOPA, CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, TPOTHBOTIOJIOKHBIX
14 CioXeHue 1 BBIYUTaHHE 2 BEKTOPOB, YMHOXXEHUS BEKTOPA Ha YHCIIO, CKATSPHOTO IPOU3BEACHUS BEKTOPOB;CE0UCHEA: PABHBIX
BEKTOPOB BEKTOPOB, KOOPJMHAT PaBHBIX BEKTOPOB, CI0KEHHUS BEKTOPOB, KOOPJMHAT BEKTOPA CYMMBbI U BEKTOPa
A3HOCTH JIBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHSI BEKTOPA HA YUCIIO, CKAJISIPHOTO
15 YMHOKEHHE BEKTOPA Ha YUCIIO 3 p By POB, p POB, y P ’ p
MIPOM3BEIECHUS IBYX BEKTOPOB, IEPIIEHANKYIIIPHBIX BEKTOPOB./0KA3b18aMb TEOPEMBL: O
16 CkassipHOE IpOU3BEICHNE 3 HaXOKICHUU KOOPAWHAT BEKTOPa, 0 KOOPAMHATaX CyMMbI U Pa3HOCTH BEKTOPOB, 00 YCIOBUU
BEKTOPOB KOJJTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKICHUH CKAISIPHOTO ITPOU3BE/ICHUS IBYX BEKTOPOB, 00
CJIOBHH TIEPIICHTUKYISIPHOCTH. Haxo0ums KOCUHYC yrila MKy ABYMS BEKTOPaMH.
Konrponbnas padora Ne 4 1 Y PHCHAKYIAD yey ALY JBY p
Ilpumensme N3ydeHHBIE ONPEACIICHNUS, TEOPEMbI U (OPMYJIBI K PELICHHUIO 3a/1a4
I'nasa 5T eomerpudeckue 13
npeodpazoBaHuA
17 JBmxeHue (repemMenieHme) 4 IIpusodums ipuMepsl IpeodpazoBanust Guryp.

¢urypsl. [lapannensHerii
HEPEHOC

OmnwceiBath npeodpazoBanust GUTYp: apalUIeTbHbIH IEPEHOC, OCeBasi CHMMETPHS, IICHTPaTbHAS
CUMMETPHUSI, IOBOPOT, TOMOTETHS, T0J00Ke. Popmynuposams:onpedeneHus:: ABUKEHNS; PaBHBIX
¢$uryp; To4eK, CAMMETPHUYHBIX OTHOCUTENBHO NPSIMOI; TOUEK, CHMMETPHYHBIX OTHOCUTEIBHO TOUKH;
(burypsl, UMeroOIIel 0OCh CHMMETpHU; (GUTYPBI, UMEIOIIEH IEHTP CHMMETPHH; TIOJOOHBIX
buryp;ceolicmea. NBUKEHUS, 1apaJUICJIBHOTO IIEPEHOCA, OCEBON CUMMETPHH, LIEHTPAJIbHON
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= % MarepuaJia 4acoB (Ha ypoBHe y4eOHBIX AeicTBHI)
=
CUMMETPUH, IOBOPOTA, TOMOTETHH,/[0KA3bI6aMb TEOPEMBI: O CBOIICTBAX MapaJlIeIbHOTO IIEPEeHOCa,
0CEBOI CUMMETPHUH, ICHTPAJIbHON CHUMMETPUH, TOBOPOTa, TOMOTETHH, 00 OTHOILLIECHUH IJIOLIAeH
MOJJOOHBIX TPEYTOIBHUKOB.
IIpumensamp N3ydeHHBIE ONPEAEIICHNUS, TEOPEMbI U (GOPMYJIBI K PELICHUIO 3a/1a4
18 OceBas U LeHTpaJIbHAS 4
cumMerpuu. [Tosopor
19 I'omotrerus. [lono6ue dpuryp 4
Konrtponbnas padora Ne 5
IloBTOpenune 8
U cUCTeMAaTU3aLUs
y4eOHOro MaTepuasia
YnpaxxHeHus 7151 TOBTOPEHUs 7
Kypca 9 knacc
Konrponbnas padora Ne 6 1




/. Ilnanupyemble pe3yJbTAThI U3YyUYeHHsI YUeOHOI0 Kypca

W3ydyeHne MareMaTUKH B OCHOBHOM IIKOJIE JA€T BO3MOYKHOCTH OOYYaroIIMMCSl JOCTHYb CIEAYIOUIUX PpPe3ylbTaTOB
pa3BUTHSL:

B JIMYHOCTHOM HAIPaBJICHUM:

1) yMeHUe SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIU B YCTHOW M MHUCBMEHHOM pedH, TOHMMATh CMBICI TIOCTaBICHHOM
3a/1ayy, BBICTPAMBATh APIYMEHTALINIO, IPUBOUTH IPUMEPHI U KOHTPIIPUMEPHI;

2) KpUTHYHOCTh MBIIIUICHHS, YMEHUE PACIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHHS, OTIMYATh THUIIOTE3Y OT
¢akra;

3) mpeacTaBiIeHHE O MaTeMaTHYeCKOM Hayke Kak cdepe 4YeloBEeYeCKOH AEATENFHOCTH, 00 JTamax ee pa3BUTHA, O ee
3HAYMMOCTH JJI Pa3BUTHS LIUBUIIN3ALINN;

4) KpeaTUBHOCTh MBIILICHHSI, THUIIMATUBA, HAXOAYUBOCTh, AKTUBHOCTb MIPH PEIICHUNA MAaTEeMaTUIECKUX 3a]1aY;

5) yMeHue KOHTPOJIMPOBATH MPOIIECC M PE3YJIbTAT yU4eOHOW MaTeMaTHIeCKOU JeSITeIIbHOCTH,

6) crtocoOHOCTh K AMOIIMOHAIILHOMY BOCHIPUSITHIO MAaTEMaTHIECKUX O0BEKTOB, 33/1a4, PEIICHUMN, PACCyKICHHIA;

7) BOCHHUTAaHWE POCCUICKOW TPaKAAHCKON HIACHTUYHOCTH: TATPUOTU3MA, yBaKeHUS K OTEUecTBY, OCO3HAHHUS BKJIaJa
OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE MUPOBOM HAYKHU;

8) OTBETCTBEHHOE OTHOIIICHUE K YYCHHIO, TOTOBHOCTh U CIIOCOOHOCTh O0YYArOIIUXCS K CaMOPa3BUTHIO M caMo00Opa3oBa-
HUIO HA OCHOBE MOTHBAI[MU K O0YUYEHUIO U MTO3HAHUIO;

9) oco3HaHHBIN BRIOOP M MOCTPOCHHUE JaNbHEHIIEeH HHINBHIYAIbHOW TPaeKTOPUH 00pa30BaHus Ha 0a3e OPUCHTUPOBKH B



Mupe npodeccuii u mpodecCHOHATBHBIX MPEANOYTEHUN ¢ YIETOM YCTOMYHMBBIX MMO3HABATEIBHBIX HHTEPECOB, a TAK)KE HA OCHOBE
(OopMHPOBaHUS YBAXKUTEIBHOTO OTHOLIEHUSI K TPYY, Pa3BUTHE ONbITA YUaCTHsI B COLIMAIBHO 3HAYUMOM TPY/JIE;
10) ymMeHHME KOHTPOJIUPOBATH MPOIECC U PE3YNIbTAT YIeOHOH M MAaTEMATUIECKON ICATEIIbHOCTH;

11) KPUTHNYHOCTDb MBIIIIJICHUS, MTHUIIUATUBA, HAXOAYNBOCTb, dAKTUBHOCTD IIPH PCIICHUHU I'COMCTPUYICCKHUX 3a1aY,

B MeTalnpeIMeTHOM HANPABJICHUH:

1) nepBOHaYaIbHBIC MPEICTABICHUS 00 HIESIX U O METOJ]aX MAaTEMATUKU KaK 00 YHHBEPCAJIbHOM SI3bIKE HAYKU U TEXHHKH,
0 CPECTBE MOJEIUPOBAHUS SIBJICHUN U IIPOLIECCOB;

2) yMEHUE BUIIETh MAaTEMaTHUECKYIO 3a7]a4y B KOHTEKCTE MPOOJIEMHOM CUTYaIlH B PYTUX AUCIUILTHHAX, B OKPYKarOIIEH
KU3HY;

3) yMeHHE HaXOUTh B PA3JIMYHBIX UCTOYHUKAX WH(POPMAIIHIO, HEOOXOAMMYIO JJIsl PEIICHHUS] MAaTEMAaTHICCKUX MIPOOIIEM, 1
IPEJICTaBIATh €€ B IMOHATHON (hopMe; MPUHUMATh PEIICHUE B YCIOBHUSIX HEMOJIHONW M M30BITOUHOM, TOUHON M BEPOSITHOCTHOU
uH(popmanuu;

4) yMeHUE IOHUMATh U HCIIOJIb30BaTh MATEMATHYECKIE CPEIICTBA HATJITHOCTH (TpaduKu, TUarpaMMBbl, TaOJIUIbI, CXEMBI U
Ap.) A WUTFOCTPALMK, HHTEPIIPETALIMM, apIYMEHTALINH;

5) yMeH#Me BBIIBUTaTh THIIOTE3bI IIPU PEIICHUH YYeOHBIX 3a/1a4 U IIOHUMATh HEOOXOAUMOCTh UX TIPOBEPKH;

6) yMEeHUE NMPUMEHITh WHIYKTUBHBIC M JCIYKTUBHBIC CIIOCOOBI PACCYXICHUMN, BUACTh PA3IMYHBIC CTPATCTHH PEIICHUS
3a/1ay;

7) MOHUMaHUE CYNIHOCTH AJITOPUTMUYCCKUX MPEINHCAHUN W YMEHUE JCHCTBOBATH B COOTBETCTBUH C TPEIJIOKECHHBIM

ANTOPUTMOM;



8) ymeHHe caMOCTOSITeTbHO CTaBUThH ILIEJIH, BEIOMPATh U CO3/1aBaTh AJTOPUTMEI JIJISl PEHICHUsT yU4EeOHBIX MAaTEeMAaTUYECKHX
poOJieM;

9) ymMeHue MIaHUPOBATh U OCYIIECTBISATH JCSTENbHOCTb, HAIPABICHHYIO Ha pEIICHUE 3aJad MCCIEeI0BATEIbCKOTO
XapaKkTepa;

10) ymMeHHe caMOCTOSATEIBHO OMPEACNSITh 1IEIM CBOETO OOyUYEHHUsI, CTaBUTh U (HOPMYIUPOBATH JIJIsi c€0sl HOBBIC 3a7a4d B
yuébe, pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATENILHOM EATEIbHOCTH;

11) yMeHue COOTHOCUTD CBOM JAECUCTBHUS C IJIAHUPYEMBIMU PE3YJIbTaTaMU, OCYIIECTBISATH KOHTPOJIb CBOEH JESATENIBHOCTH B
MpolecCe JOCTHKEHUS PE3yNbTaTa, ONPEAENSATh CHOCOOBbl NEUCTBUII B paMKaxX MPEIOKEHHBIX YCIOBUM U TpeOOBaHUM,
KOPPEKTUPOBATh CBOM JIEUCTBUS B COOTBETCTBUU C U3MEHSIOLICHCS CUTYyalUEeH;

12) ymeHue onpenensTh MOHITHS, CO3/1aBaTh 0000IICHUS, yCTaHABIUBATD aHAJIOTUH, KIIACCU(UITMPOBATH, CAMOCTOSTEIBHO
BBIOMpATh OCHOBAHMSI U KPUTEPUU I KIIACCU(PUKALINM;

13) ycraHaBnMBaTh TNPHUYUHHO-CIICJACTBEHHBIC CBSI3M, NPOBOAMUTH JOKA3aTEILHOE pPACCYkKICHUE, YMO3aKIIUCHHE
(MHIyKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BBIBOIBI,

14) ymeHUe WILTIOCTPUPOBATH U3YyUYCHHBIC TOHSTHS U CBOMCTBA (DUTYP, OTIPOBEPTaTh HEBEPHBIC YTBEPIKICHUS;

15) KOMITETEHTHOCTb B 00JIACTH MCIIOJIL30BaHMS HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

16) mepBOHaYaIBHBIC MPEACTABICHUS 00 HISSIX U O METOJ]aX TEOMETPUU KaK 00 YHUBEPCAIHHOM SI3bIKE HAYKU U TEXHUKH,
O Cpe/ICTBE MOJICTUPOBAHUS SIBJICHUN U IPOIIECCOB;

17) ymeHue BHIIETh T€OMETPUUCCKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOI CUTyallMy B JIPYTUX TUCIUILUIMHAX, B OKpPYIKaro-
IICH KU3HU;

18) yMeHue HaxOJWTh B Pa3IMYHBIX HCTOYHHUKAX WH(DOPMAINIO, HEOOXOAUMYIO JUIsl PEIICHUS MAaTeMaTHYCCKUX Tpo0IeM,

U TPENCTaBIATh €€ B NOHATHOW ¢dopme, NPUHUMATh PEIIEHHWE B YCJIOBUAX HEMOJHOM WM W30BITOYHOM, TOYHOM WIIU



BEPOSATHOCTHON MH(POpMAIUY;
19) ymMeHre TOHMMATh U MCIIOJb30BATh MATEMAaTUYECKUE CPEICTBA HATILSIMHOCTH (UEPTEXKHU, TAOIUIIBI, CXEMBI U JIp.) JJIs
WJUTIOCTPAINH, HHTEPIIPETAIINH, apTyMEHTAIUH;

20) YMCHHUC BbIABUT'ATb TUIIOTC3bI IIPHU PCIICHUHU 3a1a49Y1 U IIOHUMATb H€06XOI[I/IMOCTI> HX IIPOBCPKHU,

B IIPeIMETHOM HANPABJICHUM:

1) oBnageHue 0a30BbIM MOHATUHHBIM almapaToM IO OCHOBHBIM pa3lieiiaM COJIEpXKaHHs; MpeACcTaBlIeHHE 00 OCHOBHBIX
M3Y4aeMbIX MOHATHIX (YUCII0, TeOMETpUUecKas purypa, ypaBHeHUE, (DYHKIIMS, BEPOSITHOCTh) KaK BAKHEUIINX MAaTEMAaTUYECKHUX
MOJEAX, O3BOJIAIOIINX OIMCHIBATh U U3y4aTh PEAJIbHBIC IIPOLIECCHI U SABJICHUS;

2) ymeHue paboTaTh C MaTeMAaTUYECKUM TEKCTOM (QHAJIM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO MH(POpPMAIUIO), TOYHO U
IPaMOTHO BBIPAKaTh CBOM MBICJIM B YCTHOM M MUCBMEHHOM peUr ¢ MPUMEHEHUEM MATEMATUYECKOW TEPMUHOJIOTMU U CUMBOJINKH,
UCIIOJIb30BaTh pa3jMuYHbIE S3bIKM MaTEMaTHKH, MPOBOJAUTH KIACCU(UKALUHU, JIOTMUYECKHE OOOCHOBAaHMS, J10Ka3aTeIbCTBA
MaTeMaTUYECKUX YTBEPKICHUN;

3) pa3BuTHE MPEACTABICHUN O YUCIE M YUCIOBBIX CHUCTEMAX OT HATYpPaJbHBIX 1O NEWCTBUTEJIbHBIX UYMCEN; OBJIAJICHUE
HAaBBIKAMM YCTHBIX, TUCBMEHHBIX, NHCTPYMEHTAJIbHBIX BbIUMCIICHUI;

4) oBnazieHUE CUMBOJIBHBIM SI3bIKOM aJIreOpbl, IPHUEMaMH BBIMOJIHEHUS! TOKIECTBEHHBIX MPE0Opa30BaHUIl palliOHATbHBIX
BBIPQXEHUN, pELICHUs YPAaBHEHUM, CUCTEM YPAaBHEHUM, HEPABEHCTB M CHUCTEM HEPABEHCTB;, YMEHHE HCIIOJIb30BaTh HJIECHO
KOOpJMHAT Ha IUIOCKOCTH JJIsi WHTEpIpEeTallud ypaBHEHUW, HEPaBEHCTB, CUCTEM; YMEHHUE NPUMEHATh airedpanyeckue
npeoOpa3oBaHus, armapaT ypaBHEHU U HEPABEHCTB VISl PEILIEHUs 3a/1ay U3 Pa3IuvHbIX pa3/iesioB Kypca;

5) oBianeHue cucTeMor (PyHKIMOHAIBHBIX MOHATHH, (PYHKIIMOHAIBHBIM S3BIKOM U CHUMBOJIHMKOM; YMEHHE HCIOJIb30BATh

(GyHKUHMOHATBHO-TpadUUECKUE MPEACTABICHUS 111 OMMCAHUS M aHAJIW3a PeajbHbIX 3aBUCUMOCTEH;



6) OBJIaJlcHNE OCHOBHBIMHU CIIOCOOAMH MPEACTABICHUS W aHAIM3a CTATHCTHYECKUX JAHHBIX; HAIMYUE MPEJCTABICHUN O
CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHUPE M O PA3IMYHBIX CIIOCO0aX WX U3YyUEHHUs], O BEPOSITHOCTHBIX MOJIEIISIX;

7) OBIAJIEHHE T€OMETPUYECKUM SI3BIKOM, YMEHUE MCHOJB30BAaTh €ro JUIsl ONMUCAaHUSA NMPEIAMETOB OKPYKAIOIMIEr0 MHpA;
pa3BUTHE MPOCTPAHCTBEHHBIX TMPEACTaBICHUN U W300pa3UTENIbHBIX YMEHHM, NPUOOpETEHHE HAaBBIKOB TI€OMETPUYECKUX
IIOCTPOCHU;

8) yCBOGHHE CHUCTEMATHYECKHUX 3HAHMHA O TUIOCKUX (UTypax U MX CBOMCTBaX, a TakKe Ha HArJIAJHOM ypPOBHE — O
MPOCTEHIINX NPOCTPAHCTBEHHBIX TEJIaX, YMEHUE MPUMEHITh CUCTEMAaTHYECKUE 3HAHUS O HUX JUISl PEIICHHUS TEOMETPUUECKUX U
MPaKTUYECKUX 3a/1a4;

9) ymeHue u3MEpATh JUIMHBI OTPE3KOB, BEIMYMHBI YTJIOB, HCIOJIL30BATh (DOPMYIBI I HAXOXIEHUS TEPUMETPOB,
TI0IIae 1 00BEMOB reOMETPUUECKUX PUTyD;

10) ymeHue NpUMEHSTh U3yYCHHBIE TTOHATHUS, PE3YIbTAThI, METObI JIJIsl PEIICHHUS 3a7a4 IPAKTUUECKOTO XapaKkTepa 1 3aaad
U3 CMEXKHBIX JIUCHUILIIUH C UCTIOJIb30BAaHUEM MPU HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KAJBKYJISITOPA, KOMIIBIOTEPA,;

11) oco3HaHME 3HAYCHUS] TEOMETPUU JIJIS TIOBCETHEBHOM KHU3HH YEIIOBEKA,

12) npencrapieHne 0 TEOMETPHH KaK chepe MaTEeMaTHUECKOH NEATEIBHOCTH, 00 3Tanax e€ pa3BUTHA, O €€ 3HAYMMOCTH
JUTS1 Pa3BUTUS IUBUIIN3ALINY;

13) pa3BuTHe yMeHHMI paOoTaTh ¢ Y4eOHBIM MAaTEMaTHYECKHMM TEKCTOM (aHAJIU3WPOBATh, M3BJICKATh HEOOXOJUMYIO WH-
dbopmaiinio), TOUHO M TPAMOTHO BBIPAXKaTh CBOM MBICIH C MPUMEHEHHEM MAaTEMaTHUYeCKOW TEPMUHOJIOTMM M CUMBOJIMKH,
MIPOBOAUTH KiIacCH(UKAIIMU, JOTHYSCKHE 000CHOBAHUS,

14) BnaneHune 6a30BbIM MOHITUHHBIM aMIapaToM IO OCHOBHBIM pa3zeiiaM COJCP:KaHMs,

15) cucremaTryecKue 3HaHUA O QUTYpax U UX CBOWCTBAX;

16) IMPAKTUYCCKHU 3HAYMMBIC ITCOMCTPUUCCKUEC YMCHUSA W HABBIKH, YMCHHUC IIPUMCHATL UX K PCIHICHUIO TCOMCTPUUCCKUX U



HEreOMETPUYECKUX 3a/]1a4, & UMEHHO:
- n“300paxaTh PUTYpHI HA TIIOCKOCTH;
- HCIIOJb30BATh FT€OMETPUUYECKHM SI3bIK JJII ONTMCAHUS IPEAMETOB OKPYKAIOIIET0 MUPAa;
+ U3MEPSATH JJIMHBI OTPE3KOB, BEJIMUYMHBI YTJIOB, BBIYUCIIATH IUIOIMIAIU DUTYD;
- pacno3HaBaTh U U300pakaTh paBHbIE, CAMMETPHUYHBIE U MOJJOOHbBIE QUTYPHI;
+  BBINIOJHSATH MOCTPOEHUS TEOMETPUUECKUX (DUTYP C TIOMOIIBIO LIUPKYJIS U JIMHEUKH;
+ YUTaTh U UCIOJB30BaTh HHPOPMAIUIO, IPEACTABICHHYIO Ha YEPTEkKaX, CXEMaX;

. IIPOBOAUTH ITPAKTUYECKHUE PACUETHI.

Ilnanupyembie pe3yJabTaThl 00Y4eHUs] MAaTEMaTHKHU B 5-9 Kiaccax
Apudmetruka

[To oxkOHYaHMY U3YyUYEHUS Kypca yYalllUicsl HayqYUTCs:

o 0COOCHHOCTH JIECATUUYHON CUCTEMbI CUMCIICHUSI;

o WCIIOJIb30BaTh MOHSATHUS, CBS3aHHBIE C ICIUMOCTHIO HATYPaIbHBIX YHCEIT;

° BbIpaXKaTh YMCJIa B SKBUBAJICHTHBIX (popmax, BbIOMpas HauOosiee MOAXOAIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM
CUTYallUH;

° CpaBHUBATH U YIOPSIIOYMBATh pallMOHATIBHBIE YHCIIA,;

o BBITIOJTHATDh BBIUUCIICHUS C PAIlMOHATBHBIMU YHCJIaMH, COYeTas YCTHbIE M MUCbMEHHBIC MPUEMBI BBIYMCICHUH,

MIPUMEHEHUE KAJIbKYJISITOPA;
o WCIIOJIb30BaTh MOHATHS U YMEHHS], CBSI3aHHbIE C MPONOPIUOHATBHOCTHIO BEJIMYMH, MPOLEHTAMH, B XO/I€ PEIICHUS

MAaTCMAaTHYCCKUX 3aaa4 1 3aa4 U3 CMCIKHBIX IIPEAMCTOB, BBIIIOJIHATb HECCJIOKHBIC ITPAKTHYCCKHEC paC‘JéTBI;



o aHATM3UPOBATh TpadUKN 3aBUCUMOCTEN MEXIy BeTMYMHAMU (pacCTOSIHUE, BPEMST; TEMIIepaTypa u T.11.).

yqau;m?c;z noJyyunt 603MONCHOCMb.

o NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCTNEMAMU CUUCTEHUS C OCHOBAHUAMU, omaudnbimu om 10;
o yenyoums u paseums npeocmasietusi 0 HaAmypaibHblX YUCIAX U CBOUCMBAX OeTUMOCTIU,
o HAYyYUumvCsi UCNOIb308AMb NPUEMbL, DPAYUOHATUSUPYIOWUE BbIYUCTIEHUS, NPUOOPecmu HABbIK KOHMPOIUPOBAMb

BbIUUCTEHUSA, 8bIOUPAsL NOOXOOAUWUL OJIsL CUMYAYUU CROCOO.

YucioBbie 1 0yKBeHHbIE BHIPAKCHUA. Y PABHECHUS

[To oxkOHYaHMHU U3YyYEHUS KypCca yUAIIUIICsA HAyYUTCS:

o BBITIOJIHATH ONEPAIMK C YACIOBBIMH BBIPAKEHUSIMU;
o BBITIOJIHATH MPe00pa3oBaHusl OYKBEHHBIX BBIPAKEHUN (pacKphITHE CKOOOK, TPUBEACHUE MOJOOHBIX CJIaraéMbIX);
J pelaTh JMHEWHbIE YpaBHEHMs, pelllaTh TEKCTOBBIC 33Ja4l aIre0panyecKuM METOIOM.

Yuawuucs nonyuum eozmodicnocmo.:
o pazsums npedcmasgienusi 0 OYK8EHHbIX 8bIPANCEHUSX U UX NPeodPa3068aHUSX,

o 06n1ademsv CHEYUATbHbIMU NPUEMAMU DeUuleHUsl YPAGHEeHUll, NPUMeHsmb annapam YpasHeHuu Ol peuleHus Kax

meKcmoesbvlx maxk u npakmudeckux 3a0ad.

I'eomerpuueckue ¢purypsl.
N3mepenne reoMeTpuYeCKUX BeJTHYHH

ITo okOHUYaHMH U3YyYEHHS Kypca YUYaAILUIC HAYUUTCS:



o pacno3HaBaTh Ha 4YEpTEkaxX, PUCYHKAX, MOACISAX M B OKPYXAIOUIEM MHUPE IUIOCKUE U MPOCTPAHCTBEHHbBIE
reoMeTpuYecKue PUrypbl U UX SJIEMEHTHI;

o CTPOUTH YTJIbl, ONPEIEATh UX IPAAYCHYIO MEPY;

o pacno3HaBaTh M M300pakaTh pa3BEPTKH KyOa, MPSAMOYTOJIBHOIO Mapajuieienuneaa, MPaBUIbHOW MHUPaMHIbI,
LHUJIMHAPA U KOHYCA;

o OTIPEEIIATh MO0 JUHEHHBIM pa3MepamM pa3BEPTKU GUTYPBI TUHEHHBIE pa3Mepbl caMoil PUTypsl U HA0OOPOT;

o BBIYHCIIATh 00BEM NPAMOYTOIBHOTO MapajuielienuIieia u Kyoa.

Yuawuucsa nonyuum 6o3moorcnocms.:

. HAyuumvCsi 8bIYUCTAMb 00HEM NPOCMPAHCIBEHHBIX 2eOMEMPUUECKUX PUSYp, COCMABNIEHHbIX U3 NPAMOY20NbHbIX
napaienenuneoos;

o yenyoums u paseums npeocmasienusi 0 NPOCMpAaHCMEEeHHbIX 2e0MempUYecKux uaypax,

o Hayuumvbcsi NPUMEHAMb NOHAMUE PA36EPMKU 015 8bINOIHEHUS NPAKMUYECKUX PACUEMO8.

JIeMEeHThI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHbBIE 3a1a4H

[Io oxOHYaHMK U3yYEHUS KypCa yUAIIUICA HAYYUTCS:

o HCIIOJIB30BaTh MIPOCTEHIIINE CITOCOOBI MPEJCTABIICHHS M aHAIN3a CTATUCTUYSCKUX JTAaHHBIX;

o pelatb KOMOMHATOPHBIE 3a7a4 Ha HAXO0XKICHUE KOJIMYECTBA 0OBEKTOB UM KOMOMHAITUH.

Yuawuiica nonyuum 803M0AHCHOCMb !

o npuobpecmu NepeoHAYAIbHLILL ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOEHUU ONPOCA 00UeCTN8EHHO20 MHEHUS,

ocyuiecmeisinio UX aHaius, npedcmaeﬂﬂmb pesyibmamoul onpoca 6 suoe mCl6Jl1/ll/;bl, OMGZPGMMbl,'



L HAYyuumsvCsia HEKOMOP_bIM CReyUaiIbHbiM npuemam peutenHus KOM6UHamOprlx 3a0adu.

Harasgnas reomerpust

BbIITyCKHUK Hay4uTCS:

* paCIIO3HaBAaTh HA YEPTEXKAX, PHUCYHKAX, MOJCISIX W B OKPYXKAIOIIEM MHPE IUIOCKUE W NPOCTPAHCTBECHHBIC
reOMETpUYECKUE (PUTYPHI;

* pacro3HaBaTh pa3BEPTKHU KyOa, MPSAMOYTOIHHOTO MapajulesienuIie/1a, MpaBuiIbHONU MUPaAMUIbI, TAIUHAPA U KOHYCA;

* CTPOUTH PA3BEPTKH KyOa U MPSIMOYTOILHOTO MapaJijIeIeuIe/1a;

* OMPENEIATH 10 JIMHEWHBIM pazMepaM pa3BEPTKU (PUTYpHI JTUHEHHBIE pa3Mepbl camoi GUTypsl 1 HA0OOPOT;

* BRIUUCIISITE O0BEM MPSIMOYTOJILHOTO TMapasuiesienunesa.

Buinycknuk nonyuum 603M04CHOCHb !

* HQYUUmMsbCs BbIYUCTAMb 00HEMbL NPOCMPAHCMBEHHBIX 2OMEeMPUUEcKUX Quayp, COCMABIEeHHbIX U3 NPAMOY20TbHbIX
napannenenuneoos.

HarypajabHble uncaa. [poou. PannonaabHbie ynucaa

BpinyCKHUK Hay4duTCS:

* IOHUMATh OCOOCHHOCTH JICCATUYHON CUCTEMbI CUUCIICHNS,

* OIEPUPOBATH NOHATHUSIMHU, CBA3aHHBIMU C JIEIMMOCTBIO HATYPaJIbHBIX YHCEII,

* BRIpO)KAaTh YHWCIAa B SKBUBAJICHTHBIX (opMax, BbrIOMpas Haubojee MOAXOMSIIYI0 B 3aBUCHUMOCTH OT KOHKPETHOM
CUTYallUu;

¢ CpaBHUBATH U YIIOPAAOUYUBATH PAIMOHAJIbHBIC YHUCJIA,



® BBIIIOJIHATL BBIYUCIICHUSA C pPaAOUOHAJIBHBIMUA 4YHUCIIaMH, COYCTAA YCTHBIC U IMHMCbMCHHBIC HpI/IéMBI BBI‘-IPICJ'IGHHfI,
IMPUMCHCHHUC KAJIBKYJIATOPA,

®* UCIIOJIb30BaTh IMOHATHA W YMCHUA, CBA3AHHBIC C IIPOMNOPHHUOHAJIBHOCTBIO BCJIWYMUH, IPOLCHTAMH, B XOJAC PCHICHHA
MATECMATUYCCKUX 3aJa4 U 3a1a4 U3 CMCIKHBIX ITPCAMCTOB, BBIIIOJHATD HECJIOJKHBIC IIPAKTHYCCKHUC paC‘{éTLI.

Bbll’lyCKHuK noaydunt 603MONCHOCMb.

® NO3BHAKOMUMbCA C NO3UYUOHHBIMU CUCMEMAMU CHUCTIEHUA C OCHOBAHRUAMU, OMJIUYHbBIMU OmM ]0,

‘yZJZy6Z/lWlb u paseunio npedcmaeﬂeﬂuﬂ O HamypajlbHblX YUC1ax u CBOUICMBAX 06]11/1][/[06‘7’}11/[,'

® HAYy4YumuvcCs UCNOJb306A4Nb npuéMbl, pPayuoHaiusupyroujue 6ovl4ucCileHUsl, npuo6pecmu npuesvIuKy KOHmMpOJIUuposamsbs

BbIUUCTEHUS, 8bIOUPASL NOOXOOAUWULL OJISL CUMYAYUU CROCOO.

JlelicTBUTE/IbHbIE YHUCJIA

BrITyCKHUK Hay4yuTCs:

* UCIIOJIb30BaTh HAYaJIbHbBIE MPEACTABICHUS O MHOKECTBE JEHCTBUTEIIBHBIX YU CEN;
* ONEPUPOBATH MOHSATUEM KBAJIPATHOTO KOPHSI, TPUMEHSITh €TI0 B BEIYMCIICHUSX.

BblnyCKHMK noJyiunt 603mOd2CHOCmMs.

* paseunitob npedcmaeﬂeHue O 4Hucne u 4ucioevlx cucmemax om HamypajlbHblX 00 OelcmseumelbHbIX yucemu, o poau

BbIYUCTICHULL 8 npakmuke,

* pazeums U yenyoums 3HAHUA O OECAMUYHOU 3anuci OelcmEUmenbHuvlX ducel (nepuoouyeckue u Henepuooudeckue
opobu,).

N3mepennsi, npudJINKeHUs1, OLEHKHU



BrInmycKHUK Hay4duTCS:

* HCTIOJIb30BaTh B XOJ€ PEIICHUS 3a/Jau dJEMEHTapHbIE MPEACTABJICHUS, CBSI3AHHBIC C MPUOMMKEHHBIMU 3HAUYCHUSIMU
BEITUYMH.

BulnyckHuk nonyuum 603Mo#CHOCHb.

* NOHAMb, UMO HUCI08ble OAHHble, KOMOpble UCHONb3VIOMCS OJisl XAPAKMEPUCMUKU 00BbEKMO8 OKpYicaue2o Mupd,
AGNAIOMCA  NPEUMYWECMBEHHO — NPUOIUNCEHHBIMU, UYMO NO  3ANUCU  NPUOTUNCEHHLIX — 3HAYEHUU,  CO0epIHCAUXC 8
UHGDOPMAYUOHHBIX UCTMOYHUKAX, MONCHO CYOUMb O NOCPEUWHOCMU NPUOIUNCEHUSL,

* NOHAMb, YMO NOZPEUHOCIb PE3YIbMama 8bIYUCIEeHUL 00IHCHA ObIMb COUSMEPUMA C NOSPEUHOCTNBIO UCXOOHBIX OAHHBIX .

AJiredpanyeckue BbIpaKeHHs

BhITTyCKHUK HAYy4YUTCS:

* OIIEPUPOBATH MOHATHAMH «TOXKIECTBOY», «TOXKJIECTBEHHOE MPEoOpa30oBaHMEy, peliaTh 3aJauu, CoJAepKaIie OyKBEHHBIC
JaHHBIE; paboTaTh ¢ hopMylaMu;

* BBITIOJTHSATH MPe0oOpa30BaHus BRIPAKECHHIA, COJIEPIKAIINX CTETICHH C IEIBIMU MOKa3aTeNIIMU U KBaJpaTHbIE KOPHH;

* BBITIOJTHATh TOXKJCCTBEHHBIC MPEOOpa30BaHMSA pAlMOHAIBHBIX BBIPAKEHWH HAa OCHOBE TMPaBHUJ JCUCTBUH HaJ
MHOTOWICHAMH U alireOpandecKuMH IpOOsSIMH;

* BBITIOJTHSATH Pa3JIOKEHNE MHOTOUJICHOB HA MHOKHTEIH.

Buinycknuk nonyuum 603mMo#CHOCHb HAYYUMbCAL:

* BbINOJIHAMb MHO20ULA208ble NPeoOPa308aHUsL PAYUOHANLHBIX BbIPANCEHUU, NPUMEHSS WUPOKUU Habop cnocobos u
NpUEMO8;

* NPUMEHAMb MONHCOECMEEHHbIE NPeoOPa3068aHusl Ol peuleHus 3a0ay U3 pasiuyHulX pazoenos Kypca (Hanpumep, 014

HAX024COeHUsl HaUOONbUUE20/HAUMEHbULIE20 3HAUECHUS BbIPANCEHUSL).



YpaBuenus

BrimycKHUK Hay4uTCS:

* pemiaTh OCHOBHBIE BHJIbI PAIMOHAJIBHBIX YpPaBHEHUH C OJIHOM MEPEMEHHOM, CHCTeMbl JBYX YpaBHEHUW C JBYyMs
epeMEHHBIMH;

* IOHMMAaTh YPAaBHCHHE KaK BOXKHEUIIIYI0O MATEMATHIECKYIO MOJIEb JUIsl OMUCAHUS M U3YYCHHUS PA3HOOOPA3HBIX PEaThbHBIX
CUTYaIIH, periaTh TEKCTOBBIC 33/1a4d aJreOpandecKuM METOI0M;

* MPUMEHSTH rpaduuecKue MPeCTABICHUS JJIsl UCCIIEA0BaHUs YPaBHEHUH, UCCIIEI0BAHUS U PEIICHUS CUCTEM YPaBHEHUM C
JIBYMS IEPEMEHHBIMU.

Buinycknux nonyyum 6o3modrcHocmy:

* 0671A0eMb CNeYualrbHbIMU NPUEMAMU DeUleHUs YPAGHEHUl U CUCMeM YPAGHEHUl, Y8EPeHHO HNPUMEHAMb annapam
VpagHeHull 0Jis peuleHus pazHoo0OPasHbIX 3a0ay U3 MamemMamuku, CMENCHbIX NPeOMemos, NPaAKMUKU,

* npuMeHamyb epaghuueckue npedcmasieHus OJsl UCCIe008aHUsT YPABHEHUU, CUCMEM YPABHEHUl, CO0epHCauux OYKeeHHbvle

K03 puyuenmai.

HepasencrBa

BpinyCKHUK Hay4duTCS:

* IOHUMATh U MPUMEHATh TEPMHHOJIOTHIO U CHUMBOJIMKY, CBSI3aHHBIE C OTHOILICHUEM HEPABEHCTBA, CBOMCTBA YHMCIIOBBIX
HEPABCHCTB;

* peliaTh JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CUCTEMBI; PEIIaTh KBAJAPATHBIE HEPABEHCTBA C OMOPOM Ha

rpaduyecKue npeacTaBICHuUS,



* IPUMEHSTH anmnapaT HEPABEHCTB JJI PELICHUS 3a]1a4 U3 PA3JIMUHbIX pa3J/ie]oB Kypca.

BulnyckHuk noayuum 603MOo#CHOCMb HAYUUMbCSL.

* PA3HOOOPA3HBIM NPUEMAM OO0KA3AMENbCMBA HEPABEHCMS, Y8EPEeHHO NPUMEHAMb annapam HepaseHcme Ol peuleHus
PA3HO0OPA3HBIX MAMEMAMUYEeCKUX 3a0ay U 3a0ay U3 CMENCHbIX NPEeOMemo8, NPAKMUKU,

* npuMeHaAmb epaghuueckue npeocmasieHus O UCCLe008aHUS HEPABEHCME, CUCMEM HEPABEHCME, COOEPHCAUJUX

OyKeeHHble KO puyuenmol.

OcHoBHbIe IOHATHSA. UHCI0BbIE PYHKIMHU

BBIITyCKHUK HAYyYUTCS:

* IOHUMATh U UCIOJIB30BaTh (DYHKIIMOHAJIBHBIE TOHITUS U SA3bIK (TEPMUHBI, CHMBOJIMYECKHE 0O003HAUEHN);

* CTPOUTH I'paUKH JIEMEHTAPHBIX (DYHKIIMIL; UCCIIEI0BAaTh CBOMCTBA YMCIOBBIX (DYHKIIMI HA OCHOBE M3YUYEHUS TOBEACHUS
UX rpauKoB;

* MIOHUMAaTh (QYHKUHIO KaK BAXXKHEHUIIYI0O MAaTEMaTUYECKYIO MOJENb JIJIsi ONUCAHUS MPOLECCOB U SIBIEHUN OKPYKArOUIEro
MUpa, IPUMEHITh QYHKIMOHAIBHBIN S3BIK JJIs1 OMMCAHUS U UCCIIEI0BAHUS 3aBUCUMOCTEN MEX Iy (PU3NUECKUMHU BETMYMHAMMU.

BuinyckHuk nosyuum 603MOHCHOCMb HAYYUMbCA.

* NPOBOOUMb UCCIEO008AHUS, CEA3AHHBIE C U3YYEHUEM CBOUCME DYHKYUL, 8 MOM YUCTE C UCNONb308AHUEM KOMNbIOmepa, Ha
OCHOBe 2paghuKo6 U3yueHHbIX QYHKYUL cmpoums Oojee ClodNHCHble 2paguKu (KYCOUHO-3A0aHHbIe, C «BbIKOIOMbBIMUY MOUKAMU U
m. n.);

* UCNONBL306AMb (PYHKYUOHATbHBIE NPEeOCMABIeHUS U CBOUCMBA (QYHKYUl Ol peuleHus MamemMamuyeckux 3a0ay u3

PAa3IUYHbIX paz0eos Kypcd.



YucoBbie MOCI€EI0BATEILHOCTH

BhIIyCKHUK Hay4duTCS:

* IOHUMATh U UCTIOJB30BaTh A3BIK MOCIEA0OBATEILHOCTEN (TEPMUHBI, CHMBOJIMYECKUE 0003HAYEHU);

* IPUMEHATHh (HOPMYJIbl, CBSI3AHHBIE C apU(PMETUUECKON M T€OMETPUUYECKOM Mporpeccuel, u ammapar, chOpMUPOBAHHBIN
IIPU U3YYEHUHU JIPYTUX PA3/IENIOB Kypca, K PEIICHHIO 33/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PEAIbHOM JKU3HHU.

Buinycxknuk nomyuum 603mMocHOCMb HAYYUMBCA.

* peulams KOMOUHUPOBAHHbBIE 3A0a4U C NPUMEHEHUEM (POPMYIL N-20 YlleHd U CYMMbl NePEblX N UleHO8 apuhmemuyeckou u
2eomMempu4ecKkou npocpeccuul, NPUMeHA Npu 3MoM annapam ypagHeHul U HepaseHcms;

* NOHUMAMb APUPDMEMUUECKYIO U 2eOMEeMPULECKYI0 NPOSPECCUl0 KAaK (DYHKYUU HAMypaibHO20 aApeyMeHmAd, C853bl6amb

apuquemuquKy;o npozpeccuro ¢ JIUHEUHbIM pocmom, ceomempudecKyro — € IKCNOHEHYUAJIbHbIM POCIMOM.

OnucartenbHasi CTATHCTHKA
BrImyCKHUK HAy4YUTCS UCTIOIB30BaTh MPOCTEUIINE CITIOCOOBI MPEACTABICHUS M aHAIN3a CTATUCTUYECKUX JJAHHBIX.
Buvinycknuk nomyuum 603MONCHOCMb NPUOOpecmuU Nep8OHAUANbHBIN ONbIM OP2AHU3AYUU cOOpPA OAHHLIX NPU NPOBEOeHUU

onpoca 06114607’]’1887—!7—!020 MHEHUA, OCYUecmseianb Ux adHdius, npe()cmaeﬂﬂmb pesyionamsl onpoca 6 suoe ma6flu14bl, OMGZPCIMMbl.

Cay4aiinbie COObITHSI M BEPOSITHOCTD
BrIMyCKHUK HAy4YUTCS] HAXOIUTh OTHOCUTEIIbHYIO YaCTOTY U BEPOSTHOCTh CIIy4ailHOTO COOBITHSI.
Buinycknux nonyuum 603modcHocmsb npuobpecmu Onvlm HPOGeOeHUsi CIYYAUHBIX IKCHNEPUMEHMO8, 8 MOM HUCle C

NOMOUBLIO KOMNBbIOMEPHO20 MO@€]ZMPO6CZHL{2, UHmepnpemayuu Ux pesyjiomaimos.



KomOunaropuka

BbImyCKHHUK HAy49UTCS peliaTb KOMOMHATOPHBIE 3314l Ha HAXOXKICHHE YUClia 00BEKTOB HIIM KOMOMHALIUH.

Buvinycknuk noiyuum 603M0iCHOCMb
* yenyoums u pazeums NpedCmasiienus 0 NPOCMpPAHCIMEEHHbIX 2e0MempUiecKux ueypax;

* HAYYUMbCA NPUMEHAMb NOHAMUE pa36é'pml<u 0151 8bINOJIHEHUS npakmuiyeckux pacuémoe.

I'eomeTpuueckue purypnol

BhIITyCKHUK Hay4uTCS:

* I0JIb30BATHCS SI3BIKOM IT'€OMETPUH JIJISI OITUCAHUS IPEIMETOB OKPYKAOIIEr0 MUPA M UX B3aUMHOT'O PACIOJIOKEHUS;

* pacro3HaBaTh U U300pakaTh HA YEPTEXKaX U PUCYHKAX reoMeTpruueckue (GUrypsl U UxX KOHPUrypauuu;

* HAXOJIUTh 3HAYCHUS JJIMH JUHEHWHBIX SJIEMEHTOB (PUTYp M HMX OTHOUIEHHUS, TpaaycHyro Mepy yrioB oT 0° mo 180°,

MPUMEHSS ONpEIeTICHUs, CBOMCTBA U MPU3HAKUA (DUTYp M UX 3JIEMEHTOB, OTHOIIEHHS PUTyp (PaBEHCTBO, OJI00ME, CUMMETPHH,
IIOBOPOT, NapaJUIeNIbHBIN IEPEHOC);

* ONIEPUPOBATH C HAYaJIbHBIMH MOHATUSAMH TPUTOHOMETPUU M BBINOJHATH 3JEMEHTapHbIE ONepalud Hal (QYHKIHSIMU
YIJIOB;

* pemaTh 33Ja4M Ha J0Ka3aTeIbCTBO, ONUPASCh HA U3yYEHHbIE CBOMCTBA (PUIYpP M OTHOILLIEHUNA MEXAY HUMU U MPUMEHSS
M3YUYEHHBIE METO/IBI JOKA3aTEIbCTB;

® pemiatb HCECIOKHBIC 3a/la4v Ha IMOCTPOCHHUC, NPUMCHIAA OCHOBHLIC aJITOPUTMBI IMOCTPOCHUA C IIOMOIOBIO HUPKYIIA W

JIMHEHKH,

* peliaTb HpOCTCﬁMHC INIAaHUMCTPHUICCKHUC 3aJa491 B ITPOCTPAHCTBC.



Buvinycknux nonyyum 603moducHocmy

* 0671a0eMb Memooamu peueHuss 3a0ay Had BbIYUCIeHUs U O00KA3amenbCmed. MemooomM Om NPOMUBHO20, MemOoOOM
noooo6Usl, Memooom nepeboopa 8apUaAHmos U MemoOOM 2eOMEeMPULECKUX MeChn MOYeK;

* npUOOpecmu OnvIM NPUMEHEHUS AleeOPAUYecKo20 U MPUOHOMEeMpPUYeCcKo20 annapama u uoetl O8UNCeHUsL NPU petueHuu
2eomMempu4ecKux 3a0ay;

* 0671a0emb MPAOUYUOHHOU CXeMOU peuleHUsl 3a0ay Ha NOCMpOoeHUue ¢ NOMOWbIO YUPKYJIA U TUHEUKU. AHAIU3, NOCMpoeHue,
00KA3amenbCmeo U UCCie0o8anue;

* HAYYUMbCSL peuams 3a0aiu Ha NOCMpOoeHUe MemoooM 2eOMEeMPULECKO20 MeCma Mmodex U Memooom noooousl,

* NPUOOPecmu ONbIM UCCIEO08ANHUS CBOUCME NIAHUMEMPUUECKUX (Duyp ¢ NOMOWbIO KOMNbIOMEPHLIX NPOCPAMM,

* npuobpecmu  onvlm  GLINOJHEHUs NPoeKkmos no memam «l eomempuueckue npeobpazoeanusi HA NIOCKOCHU,

«llocmpoenue ompeszxos no gopmyney.

HN3mepenne reoMeTpu4eCKUX BeJTHYHH

BbInycKHUK Hay4duTCS:

* UCII0JIB30BAaTh CBOMCTBA M3MEPEHHMs JUIMH, IUIOLIAZCH W YIJIOB IIPU PELICHUM 3a1a4 HA HAXO0XKICHUE JUIMHBI OTpPE3Ka,
JUTMHBI OKPYKHOCTH, JUIMHBI YT OKPY’KHOCTH, TPaAyCHOW MEPHI yTJIa;

* BBIYHUCJIATH IUIOIIAAN TPEYTOJIBHUKOB, IPAMOYTOJIBHUKOB, ITapajuIeIoOrPaMMOB, Tpallelinii, KPyroB U CEKTOPOB;

* BBIYHCIIATH JUIMHY OKPY>KHOCTH, JUIMHY JYTH OKPYKHOCTH;

* BBIYUCJIATH JUIMHBI JJUHEHHBIX 3JIEMEHTOB (DUTyp M MX YIJIbI, UCHOJIb3YSd (OPMYIbl IJIUHBI OKPYKHOCTU M JJIMHBI AYTH

OKPYXHOCTH, (POPMYJIBI TUTOIIAACH QUTyp;



e pemaTh 3a7a4d Ha J0Ka3aTeIhCTBO C HWCIOJIB30BAaHWEM (POPMYIN NIIMHBI OKPYKHOCTH W JJIUMHBI JYTH OKPYXHOCTH,
dhopmy momaae ouryp;

* pemaTh MPaKTHYECKHUE 3a7a9d, CBA3aHHBIC C HAXOXKJACHHUEM I€OMETPHUCCKUX BEIUYNH (MCIIONB3Ys MPU HEOOXOMUMOCTH
CTIIPaBOYHHMKH M TEXHHUYECKHUE CPEIICTBA).

Bolnyckuux noayuum 603MOMCHOCHb HAYUUMbCAL:

* BBIYUCTIAMb NIOWAOU PuU2Yp, COCMABIEHHBIX U3 08YX UU OOJlee NPAMOY2OIbHUKOS, NAPALNEN0SPAMMO8, MPey20lbHUKOS,
Kpyea u cekmopa,

* BBIYUCTIAMb NIOWAOU MHO20Y20IbHUKOB, UCNOJIb3YSA OMHOUEHUS PABHOBEIUKOCMU U PABHOCOCMABNEHHOCTIU,

* NPUMEHAMb AleeOPAUYeCcKUll U MPULOHOMEMPUUECKULL annapam u udeu 0BUINCEHUs NPU peuleHul 3a0ay Ha 8blYlUCIeHUe

nﬂou;aded MHO20Y20/IbHUKOB.

Koopaunarsl

BBINYCKHUK HAYYHUTCS:

* BEIYHCIIATD JUTHHY OTPE3Ka 110 KOOPJAMHATAM €TI0 KOHIIOB; BEIYHCIISATH KOOPJAHHATHI CEPEIMHBI OTPE3Ka,;

* HCII0JIb30BaTh KOOPAMHATHBINA METOJI JIJISl U3YUYCHHS CBOMCTB MPSIMBIX M OKPYKHOCTEH.

Boinycknux noiyuum 603mMoiCHOCb.

* 081a0emb KOOPOUHAMHBIM MEMOOOM peulenus 3a0ay Ha 8bIYUCTICHUS U OOKA3AMENbCNEA,

* npuobpecmu  Onvim  UCNOIL30BAHUS  KOMNLIOMEPHBLIX NPOSPAMM  ONs.  AHAAU3A HACMHLIX CAY4Ae8 63AUMHO20
PACNONIONCEHUSL OKPYHCHOCMEN U NPSIMbIX;

* npuobpecmu onvim 6bINOJIHEHUs NPOeKmos Ha memy «lIpumenenue KOOPOUHAMHO20 Memodd Npu peweHulr 3a0a4 Ha

BbIYUCTICHUSL U OOKA3AMETbCMBa» .



BexkTopsl

BpinyCKHUK HAy4YuTCS:

* OIIEpUPOBATHh C BEKTOPAMU: HaXOAUTh CYMMY U Pa3HOCThb JBYX BEKTOPOB, 33JaHHBIX T€OMETPUUECKH, HAXOJIUTh BEKTOP,
PaBHBIN MPOU3BEICHUIO 33IAHHOTO BEKTOPA HA YUCJIO;

* HAXOJWUTH JIJI1 BEKTOPOB, 33JlaHHBIX KOOPJAWHATAMH: JJIMHY BEKTOpa, KOOPAWHATHI CYMMBI M Pa3HOCTH JBYX U OoJjee
BEKTOPOB, KOOPAUHATHI TIPOU3BEACHUS BEKTOpA HA YUCIIO, TPUMEHSS IPU HEOOXOUMOCTH COYETATENIbHbBIN, IEPEMECTUTEIbHBIM
Y pacnpeIeIUTENbHBIA 3aKOHBI;

* BBIYUCIATh  CKALIPHOE  NPOU3BEACHHE  BEKTOPOB, HAXOAUTh  YyroJl  MEXKAY BEKTOpaMH, YyCTAaHABJIMBAaTh
MEPIEHAUKYISIPHOCTD MPSIMBIX.

Buvinycknuk noiyuyum 603mM04#CHOCHY:

* 0671A0€Mb 8EKMOPHLIM Memo0OM OJi peuleHus 3a0ay Ha 8bIYUCTEeHUsL U 00KA3amelbCmeda,

* npuobpecmu onvim BbINOJHEHUSI NPOEKMO8 HA MeMy «NpUMeHeHUue BeKMOPHO20 Memoodd Npu peuwleHuu 3a0ay Ha

BbIYUCTCHUSL U OOKA3AMEIbCINEAY.

TpeOoBaHus K YPOBHIO MOATOTOBKH BHINTYCKHUKOB

B pesynbrare uzydeHus Kypca MaTEMaTUKU YYCHUK JIOJKCH 3HATH/ HOHMMATh:
- CYIIIECTBO MOHSATHS MAaTEMAaTUUECKOTO JJOKA3aTeIbCTBA; MPUMEPHI I0KA3aTEIbCTB;

. CYLIECTBO MOHATHS aITOPUTMA; PUBOAUTH IPUMEPHI aJITOPUTMOB;



. KaK MCIOJIb3YIOTCS MaTeMaTHueckue (popmyIibl, ypaBHEHUSI U HEPABEHCTBA; MPUMEPHI UX IPUMEHEHHUSI IJIs1 PElLleHUs
MaTeMaTUYECKUX U NIPAKTUYCCKUX 3a/ad4;

. KaK MaTeMaTHYeCKH OIpeiesieHHbIe (YHKIIMM MOTYT OINMCHIBATh PEAbHBIC 3aBHUCHUMOCTH; MPHUBOJIUTH MPUMEPHI
TaKOTO OIMCAHUS;

. KaK NMOTPeOHOCTU MPAKTUKHU MPUBEIN MATEMAaTUUYECKYIO HAyKy K HEOOXOANMOCTH PaCIIMPEHUS IOHATUS YHUCIIA;

. BEPOSATHOCTHBIA ~ XapaKTEP MHOIMX 3aKOHOMEPHOCTEH OKPYXKAIIEro MHpPA; IPUMEpPbl CTAaTUCTHYECKUX
3aKOHOMEPHOCTEHN U BBIBOJIOB;

. KaKUM 00pa30oM IeoMeTpHsl BOZHUKJIA U3 MPAKTUYECKUX 3a7a4 3eMJIEMEPHS; MPUMEPBI T€OMETPHUUECKUX 0OBEKTOB U
YTBEPKIACHUN O HUX, BAXKHBIX JUIS IPAKTUKH,

. CMBICJI UJCAIN3ALMM, ITO3BOJIAIOIIECH pelaTh 3a1a4id peaJbHON ACHCTBUTEIBHOCTH MAaTEMAaTHYECKUMM METOAMU,

IMPUMCPLBI OIHI/I6OK, BO3HUKAIOIMWX ITPH UACATU3al[HHN.

Apudmetruka

Ymern

. BBIMOJIHATH YCTHO apu(pMETHUECKUE NEHCTBUS: CII0)KEHNE U BBIUMTAHUE JIBY3HAUHBIX YUCEN U IECATUUHBIX Ipobeil ¢
JIBYMSI 3HAKaMH, YMHOKE€HUE OJJHO3HAYHBIX YMCEJ, apu(PMETUUYECKUE ONepaluu ¢ OOBIKHOBEHHBIMU JIPOOSMH C OJHO3HAYHBIM
3HAMEHATEJIEM U YHUCIIUTEIIEM;

. MEPEXOIUTh OT OJTHOM (POPMBI 3aMKCH YHUCET K APYTOil, MPEICTABIATh NECATUUHYIO JpOOh B BI1€ OOBIKHOBEHHOW U B
MPOCTEUINX CIIy4asiX OOBIKHOBEHHYIO B BUJE IE€CITUUHOM, IPOLEHTHI - B BUJE APOOU U ApoOb — B BUE MPOLIEHTOB; 3alUCHIBAThH

OOJIBIIIKE U MaJIble YHCIa ¢ UCIT0JIb30BaHUEM OCIbIX CTEICHEN JACCATKU,



. BBITIOJIHATh ~ apu(METHUECKUE JECUCTBUS C palMOHAIBHBIMA YHUCIAaMH, CpPaBHHBATh palMOHAIBHBIE U
JNEUCTBUTENIbHBIC YKCIIA; HAXOAUTh B HECJIOXKHBIX CIIy4asX 3HAUYCHUs CTEICHEU C LEIbIMU IOKA3aTeISIMA U KOPHEW; HAXOIUTH
3HAYECHHUS YUCIIOBBIX BBIPAKCHUN;

. OKPYIJISITh 1IEJIbIE YMCia U JECATUYHBIC TPOOH, HAXOAUTH MPUOIMKEHHBIE YMCIa C HEIOCTATKOM M C U30BITKOM,
BBITIOJIHATD OLIEHKY YMCJIOBBIX BBIPAKCHUN;

. MOJIb30BaThC OCHOBHBIMU €JIMHUIIAMU JJIMHBI, MACcChl, BDEMEHH, CKOPOCTH, IUIOMIaJAN, 00beMa; BhIpaxaTb Ooiiee
KpYITHBIE €TMHUIIBI uepe3 0oJiee MeJKue U Ha000POoT;

. pelIaTh TEKCTOBBIE 3aJa4d, BKJIIOYAs 3aJa4d, CBSI3AHHBIE C OTHOLICHUEM W C MPOMOPLHOHATBHOCTBHIO BEJIMYMH,
JIpOOSIMU U TIPOLICHTAMH;

HCNO0JIb30BATH NPUOOPETEeHHbIE 3HAHUS U YMEHUSI B IPAKTHYECKOM AeSITeJIbHOCTH U MOBCEeTHEBHOM KU3HU JIJIfA:

. pelLICHUs] HECJIOKHBIX MPAKTUYECKUX PACUETHBIX 3aJlady, B TOM YHCJIE C HMCIOJIb30BAHUEM MpPU HEOOXOIUMOCTHU
CIIPaBOYHBIX MaTEPUAIIOB, KAJIBKYJISATOPA, KOMIIBIOTEPA;

. YCTHOW NPUKUAKH U OLIEHKU PE3YyJbTaTa BBIYHUCICHUW; MPOBEPKU PE3YJbTAaTa BBIYMCICHUS, C HUCIOJIB30BAHUEM
Pa3IMYHBIX IPUEMOB;

. UHTEPNPETALUN  PE3YJIbTATOB PELICHUS 3aa4 C YYETOM OIPAHWYEHHM, CBSI3aHHBIX C PEaATbHBIMU CBOMCTBAMHU

paccMaTprUBaEMBbIX MPOLIECCOB U SABJICHUM.

Auaredpa

YMerh



. COCTaBIISITh OYKBEHHBIC BBHIPAKEHUS U (POPMYJIBI MO YCIOBHUSAM 3a/1ay; OCYIIECTBIIATH B BBIPAXKECHHUIX U (opMyax
YHUCJIOBBIE TOJCTAHOBKU W BBINOJHATh COOTBETCTBYIOIINE BBIYMCIICHHSI, OCYIIECTBIIATH IOACTAHOBKY OJHOTO BBIPAKEHUS B
ApyToe; BeIpaxarb U3 (popMys OJHYy IEPEMEHHYIO Yepe3 OCTANbHBIC,

. BBINOJIHATh OCHOBHBIE JEMCTBUSI CO CTENEHSIMM C LIETIBIMU MTOKA3aTEIsIMU, C MHOTOWIEHAMHU U C ajJreOpandyeckKuMu
ApOOSIMH; BBIIOJHAThH Pa3I0KEHUE MHOTOWIEHOB Ha MHOKUTENH; BBIIOJIHATH TOXKIECTBEHHbIE IPE0OPA30BAHUS PAllMOHAIBHBIX
BBIPAKCHHN;

. OPUMEHATh CBOMCTBAa apU(PMETHUUECKUX KBAJPaTHBIX KOpPHEH /A BBIYMCIEHHUS 3HAYeHUH M mpeoOpa3oBaHUiA
YHUCJIOBBIX BBIPAKEHUN, COAEPKAIINX KBAIPATHBIE KOPHU;

. pemaTh JIMHEWHbBIE, KBAJpPaTHbIE YPABHEHUS W DPALMOHAIBHBIE YPAaBHEHHs, CBOISALIMECS K HHUM, CHCTEMBI ABYX
JIMHENHBIX YPaBHEHUIN U HECIIOKHBIE HEJIMHENHBIE CUCTEMBI;

. pelaTh JUHEWHBIE U KBAIPAaTHBIE HEPABEHCTBA C OJTHOW NMEPEMEHHOM U UX CUCTEMBI;

. pelaTth TEKCTOBBIE 3aJau anreOpanyeckuM METOJIOM, MHTEPIPETUPOBATH IMOJYUYEHHBIH pe3ysbTaT, MPOBOIUTH
oTOOp penieHuit, ucxoas u3 GoOpMyIUPOBKH 3aa4H;

. M300paXkaTh yuciaa TOYKAMU Ha KOOPJIMHATHOM NPSIMOI;

. OTIpeEATh KOOPAUHATA TOYKU IUIOCKOCTH, CTPOUTH TOUKHU C 3a/laHHBIMH KOOpJAMHATaAMH; U300pa’kaTh MHOMXKECTBO
pELIEHN JIMHEWHOTO HEPABEHCTBA;

- pacrno3HaBaTh apu(pMeTHUECKHE U T€OMETPUUECKUE IPOrPECCUH; pelaTh 3a7jaun ¢ IpUMEHEHUEeM (popMyJIbl 0011ero
YJIEHA U CyMMBbI HECKOJIBKUX MEPBBIX YJICHOB;

. HAXOJUTh 3HaUCHUs] QYHKUMHU, 3aJaHHOU QopMyIsiol, Tabnuiiei, rpad)uKoM MO €€ apryMeHTY; HaXOJUTh 3HAYEHUE

aprymMeHTa 1o 3Ha4eHHUI0 QyHKIIUU, 3aJIaHHOHN TpadUKOM UK TaOJIUIICH;



ONpEAeNsATh CBOMCTBA (YHKUMU MO €€ Trpaduky; NpUMEHSATh rpaduyueckue MPEACTABICHUS TPU PEIICHUU

YPaBHEHUH, CUCTEM, HEPABEHCTB;
. OTHCHIBAaTh CBOMCTBA U3YUYEHHBIX (DYHKIUH, CTPOUTH UX Ipaduku

HCIT0JIb30BaTh HpHOﬁpeTEHHbIe SHAHUA H YMCHUSA B HpaKTI/I‘leCKOﬁ AeSITeJIbHOCTH M IOBCEAHEBHOM KU3HHU JIJIs1:

. BBITIOJTHEHHSI PacyeToB MO (opMmysiaM, COCTaBlIeHUE (POPMYJ, BBIPAKAIOMIMX 3aBUCUMOCTbh MEXKIY pealbHBIMU

BCIIMYMHAMU, HAXOXJICHUA HY)KHOﬁ (1)0pMYJ'ILI B CIIPABOYHBIX MAaTCpHaAJIa,

" MOJCINPOBAHNC IMPAKTHYCCKHUX CI/ITyaHI/Iﬁ N HUCCIICAJOBAHUS ITOCTPOCHHBIX Moz[eneﬁ C HCIIOJIB30BaHMCM allliapara

anreopsl;

OIMCaHUS 3aBUCUMOCTEH MCIKIAY (1)I/ISI/ILIGCKI/IMI/I BCIIMYMHAMH COOTBCTCTBYIOIIMMHU @OpMYﬂaMH IIpu UCCIICAOBAHUN

HCCJIOKHBIX IMMPAKTHYCCKHUX CHTyaHHﬁ;

u HHTCPIIPCTAINU Fpa(bI/IKOB PCaJIbHBIX 3aBUCUMOCTEN MCKAY BCIINYMHAMU.

I'eomeTrpust

YMmernb

u IMOJIB30BATLCA TCOMCTPUUCCKUM S3BIKOM IJIA OITMCAHUS IIPEAMCETOB OKPYKAOIICT0 MHUPAa,

pacro3HaBaTh reOMETpUUECKUE (GUTYPHI, Pa3IndaTh UX B3AUMHOE PACIIOJIOKEHUE;
M300pakaTh TeOMETpUYECKUe (DUTYPHI; BBHITIONHATH YEPTEKHU MO YCIOBUIO 3ajad; OCYIIECTBISATH MpeoOpa3oBaHue
¢uryp;

. pacmo3HaBaTh Ha 4YEPTEKax, MOJACISIX M B OKPYXKAIIIeH OOCTaHOBKE OCHOBHBIC MPOCTPAHCTBEHHBIC TeEIa,

n300paxarh UX;



. B IIPOCTEUIINX CIy4YasX CTPOUTH CEYEHUs U PA3BEPTKU NPOCTPAHCTBEHHBIX TEIL;

. IIPOBOJMTH ONEPALIMU HAJl BEKTOPAMHU, BEIYUCIIATE JUIMHY U KOOPAUHATHI BEKTOPA, YIOJI MEXKy BEKTOPAMU;

. BBIYHCIISITH 3HAYCHHS TCOMETPUUECKHIX BEIMUHH (JUIHH, YIJIOB, IUTOMazei, 06beMOB); B TOM 4Hcie: s yrioB ot 0°
n0 180° ompenensTh 3HAUEHHS TPHUTOHOMETPHUYECKHX (YHKIHMH IO 3aJaHHBIM 3HAYCHHAM YIJIOB, HAXOMMTb 3HAUCHHS
TPUTOHOMETPUUECKUX (PYHKIMH MO 3HAUEHUIO OJHOM M3 HUX, HAXOAUTh CTOPOHBI, YIJIbl U IUIOIIAJU TPEYTOJbHUKOB, JJIMHbBI
JIOMaHBIX, YT OKPY>KHOCTH, TUIOIIA/Ie OCHOBHBIX T€OMETPUUECKUX (DUTYp U PUTYp, COCTABICHHBIX U3 HUX;

. pelaTh TeOMETPUYECKUE 33/1a4U ONUPASICh HA U3yUYEHHbIE CBOMCTBA (PUT'Yp U OTHOIIECHUN MEXIYy HUMH, IPUMEHSS
JOTOJIHUTENIbHBIE TOCTPOEHUS, ANTeOpPANYECKUl 1 TPUTOHOMETPUYECKUH anmnapar, CooOpakeHus CHMMETPUH;

. IPOBOJUTH JOKa3aTeNIbHbIE PACCYXACHMs NMPU PEUICHUM 3a/lad, HCIOJIb3Yys H3BECTHBIE TEOPEMBbI, OOHAPYKUBas
BO3MOKHOCTH I KX UCIIOJIb30BaHUs;

. pemarh NpoCTENIINE IIIAHUMETPUYECKUE 3a/1a491 B IIPOCTPAHCTBE;

HCIT0JIb30BaTh l'[pHOﬁpeTeHHbIe SHAHUA H YMCHUSA B HpaKTPI‘leCKOﬁ JIeSITEJIbHOCTH M MOBCEAHEBHOM KU3HHU JIJIsI:

. OTNMCAHUS PEAIbHBIX CUTYallui Ha SI3bIKE T€OMETPUU;

. pacyeToB, BKIIOYAIONTUX MPOCTEHIIINE TPUTOHOMETPHUUECKUE (POPMYITBL;

. pElIeHUsI TPUTOHOMETPUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPHH;

. pelIeHne TMPaKTUYECKUX 3a/ad, CBSI3aHHBIX C HAXO0XICHUEM T€OMETPUYECKUX BEJIWYMH (UCHOIB3Yyd IpHU

HEOOXOMMOCTH CITPABOYHHUKH U TEXHUUECKHE CPEJICTBA);

. NOCTPOEHUE T€OMETPUUECKUMU HHCTPYMEHTAMHU (JIMHEHKA, YrOJIbHUK, IUPKYJIb, TPAHCIIOPTHUD).

DJIEMEHTbI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHU M TEOPUH BEPOSATHOCTEH



Ymersn

- [TpoBOIUTH HECIIOKHBIE TOKA3aTENLCTBA, MOIY4aTh MPOCTEHINNE CIASICTBHUS U3 U3BECTHBIX WM PaHEe MOTy4YeHHBIX
YTBEPXKACHHUM, OIICHUBATHh JIOTHYECKYI0 MPABWIBHOCTh PACCYXACHMM, HCMOIB30BaTh MPUMEPHl A WLIIOCTPAUd U
KOHTPIPUMEPHI JUIs OTIPOBEPKEHUS YTBEPKICHUIA;

- U3BJIeKaTh HH(POPMAIIMIO, TPEICTABICHHYIO B Ta0IMIaX, HA qUarpaMMax, rpadukax; COCTaBIsATh TaOIUIbl, CTPOUTD
AuarpamMMbl U rpaQuKu;

. pemath KOMOMHATOPHBIE 3a7aul MyTEM CHCTEMaTHYECKOro rmepedopa BO3MOXKHBIX BAPHUAHTOB U UCIOJIb30BAaHUEM

IIPABHUJI YMHOXKEHUS,

. BBIYUCIIATH CPEHUE 3HAUCHUS PE3YyJIbTaTOB U3MEPECHU;
. HaXOJUTh YaCTOTY COOBITHSI, HCIIOJIb3YSl COOCTBEHHBIE HA0JIIO/IEHUS TOTOBBIE CTATUCTUYECKUE TAHHBIE;
. HAaXOJIUTh BEPOSITHOCTH CITyYalHBIX COOBITUN B MPOCTEUIINX CIIydasiX;

HCIT0JIb30BaTh l'[pHOﬁpeTeHHbIe SHAHUA H YMCHUSA B npaKanecxoﬁ AeSITeJIbHOCTH M MOBCEAHEBHOM KU3HHU JIJIs1:

u BBICTpPaMBaHUA APryMEHTALMU MTPU JOKA3ATEIbCTBE U B IMAJIOTE;

n pacIO3HaBaHUs JIOTUYECKU HEKOPPEKTHBIX PACCYXKICHU;

u 3alUCU MAaTEeMAaTUYECKUX YTBEPKAECHUM, T0KA3aTEIbCTB;

n aHaJM3a peaJIbHBIX YMCIIOBBIX JAHHBIX, PEJICTABICHHBIX B BUJE AUArpaMM, IpadukoB, TaOJIHII;

m pelieHns MPaKTHYSCKUX 3a/1ad B IMTOBCEIHEBHON M MPO(ECCHOHANBHOMN JIEITSIHFHOCTH C UCIIOJIb30BaHUEM JICUCTBUI

C YMCJIaMH, IPOLICHTOB, JJIUH, IJIOIIaAei, 00beMOB, BpeMEHHU, CKOPOCTH;

. perieHus y4eOHBIX ¥ MPAKTUIECKUX 33724, TPEOYIOMNX CHCTEMAaTHIECKOTO Mepedopa BApUaHTOB;



. CpaBHEHHUS MIAHCOB HACTYIUICHUS CIIy4allHBIX COOBITHH, N7l OIICHKH BEPOSITHOCTH CIy4alHOTO COOBITHS B
IIPAKTUYECKUX CUTYALUAX, COIIOCTABICHUS MOJIEIIN C PEAIbHOM CUTYallUEH;

" IIOHHMMAaHUs CTATUCTHUYCCKUX YTBer(HCHHﬁ.

8. MaTepuajibHO-TEXHHUYECKOE O0ecreueHne

bubnaunoreunsiit GoHA
HopMmaTuBHbBIE TOKYMEHTbI
1.®enepanbHblil TOCYAAPCTBEHHBIA 00pa30BATENIbHbBIN CTAHAAPT OCHOBHOT'O O0IIET0 0Opa30BaHUs.
2. IIpumMepHbIe porpaMMbl OCHOBHOTO 00111ero oopazoBanus. Marematuka.(CtaHaapThl BTOPOTO MOKOJIEHHUS.) — M.:
IIpocsemenne, 2010.
3. Maremaruka: nporpammbl:5-9 kinacesl/ A.I'.Mep3insk, B.b.ITononckuii, M.C.Skup, E.B.bytiko (Anaroputm ycnexa)M:
Benrtana -I'pad, 2013.
Y4yeOHO-MeTOAMYeCKUI KOMILIEKT
1. Marematuka:S kiacc: yaeOHUK i 00ydaronuxcsi o01ieo0pa3zoBaTeabHbIX yupexkaenuii / A.I.Mep3isik,
B.b.ITononckuit, M.C.Sxup. — M.:Benrana-I"pad,2018.
2. Maremaruka:5 Kjiacc: TUIaKTHUIeCKUE MaTEpHaTbl: COOPHHUK 3a/1a4 U KOHTPOJIBHBIX paboT / A.I'.Mep3msk,
B.b.ITononckuii, M.C.Sxup. — M.:Benrana-I"pad,2018.
3. Maremaruka:5 kiacc: metonuueckoe nocodue / E.B.bynko, A.I'.Mepsnsk, B.b.Ilononckuit, M.C.Sxup.

— M.:Benrana-I'pad,2018.



4. MaremaTrka:6 Kiacc: yueOHHK A5l oOydaronmxcs 0omeo0pa3zoBaTenbHbIX yupexaeHuil / A.I.Mep3msik,
B.b.Ilononckuii, M.C.Axup. — M.:Benrana-I"pad,2018.

5. Maremartuka:6 Kjacc: AUJaKTUIECKUE MaTepuabl: COOPHUK 3a/1a4 M KOHTPOJIBHBIX padboT / A.I'.Mep3nsk,
B.b.ITononckuii, M.C.Axup. — M.:Benrana-I"pad,2018.

6. Maremaruka:6 kinacc: Meroaudeckoe nocodue / E.B.bynko, A.I'.Mep3insk, B.b.Ilononckuit, M.C.Axup.
— M.:Benrana-I'pa¢,2018.

7. Anrebpa: 7 kiacc: y4eOHUK JyIsl 00ydaromuxcs 001eo0pa3oBaTeNibHbIX yupexkaenuil/ A.I.Mep3sik,
B.b.Ilononckuii, M.C.fxup. — M : Benrana-I'pag, 2018.

8. Aunre0Opa: 7 kiacc: qUIaKTUYECKHUE MaTepuaibl: COOPHUK 3a7jad U KOHTPOJIbHBIX padot/ A.I'.Mep3ik,
B.b.Ilononckuii, M.C.Sxup. — M : Benrana-I'pad, 2018

9. Anre6pa: 7 xnacc: metoaudeckoe mocooue/E.B.bytiko, A.I'Mep3nsk, B.b.Ilononckuit, M.C.Axup. - M
: Benrana-I'pad, 2013.

10. Anre6pa: 8 kimacc: yaeOHUK 1J1s1 00yJaronuxcsi o0eo0pa3oBaTeabHbIX yupexacauit/ A.I'.Mep3msk,
B.b.I[Tononckuii, M.C.Axup. — M : Benrana-I'pad, 2018

11.AnreGpa: 8 Ki1acc: TUAAKTUYECKUE MaTepraibl: COOPHUK 3a71a4 M KOHTPOJIbHBIX padoT/ A.I'.Mep3isik,
B.b.ITononckuii, M.C.Sxup. — M : Benrana-I'pad, 2018.

12.Anrebpa: 8 kmacc: merogudeckoe nmocooue/E.B.bymniko, A.I''Mep3nsak, B.b.Ilomonckuii, M.C. Axup. — M
: Benrana-I'pad, 2013.

13.Anrebpa: 9 knacc: yueOHHK Jy1s oOydaromuxcs o01eoopa3zoBaTeNbHbIX yupexaenuit/ A.I'.Mep3isik,

B.b.ITononckuii, M.C.Skup. — M : Benrana-I'pad, 2014.



14.Anrebpa: 9 knacc: IMIaKTUYECKHe MaTepralibl: COOPHUK 3a/1a4d U KOHTPOJIbHBIX padboT/ A.I'.Mep3nsk,
B.b.ITononckuii, M.C.Sxup. — M : Benrana - I'pad, 2014.

15.Anre6pa: 9 kiacc: meroauueckoe mocooue/ E.B. bynko, A.I'. Mep3nsak, B.b. ITomouckuii, M.C.Axup. —
M : Benrtana-I'pag, 2018.

16.'eomeTpusi: 7 kacc: ydeOHUK I 00ydaronumxcst oomeoopazoBaTenbHbIX mkoi/ A.I'. Mepsnsk, B.b.
[Monmonckwuit, M.C. Skup - M: Benrana-I'pad,2018.

17.T'eometpusi: 7 Kjlacc: AMJAKTUYECKUE MaTepUabl: COOPHUK 3aa4 U KOHTPOJIbHBIX padot/ A. I'. Mep3isik,
B. b. [Tonouckuii, M.C .Sku - M: Benrana-I'pad, 2018.

18.'eomeTpust: 7 kiacc: metoauueckoe mocodue/ E.B. bynko, A.I' .Mepansk, B. b .ITononckuii, M. C.
SAxup.- M: Benrtana-I'pad,2018.

19.T'eomeTpust: 8 Kimacc: ydeOHUK 1t 00ydaromuxcst 0omeoopazoBarenbHbIX mkoj/ A. I'. Mep3msak, B. b.
[Tonouckwuii, M. C. dxup.- M: Bentana - I'pad,2018.

20.'eomeTpus: 8 Kimacc: TUAAKTHUECKUE MaTEpUalbl: COOPHUK 3a7a4 U KOHTPOJIBHBIX padot/ A.I'.Mep3sik,
B.b. Ilononckuii, M. C. Skup.- M:BenTana-I"pa¢,2018.

21.T'eomerpus: 8 kimacc: merogudeckoe mocooue/ E. B. bynko, A.I'. Mepsnsk, B. b. [Tomonckuii,
M.C.Skup.- M:Benrana-I'pad,2018.

22.T'eomeTtpus: 9 knacc: yueOHUK 7151 oOydaronuxcs ooieoopa3zoBarenbHbix mikon/ A. I'. Mepaisik, B. b.
[Tononckuii, M. C .Skup.- M: Benrana-I'pad,2018.

23.'eomeTtpus: 9 knacc: IUAAKTUYECKUE MaTepUaibl: COOPHUK 3a7]ad U KOHTPOJIbHBIX padot/ A.I'.Mep3isik,

B.b.ITonmonckuii, M.C.Sxup.- M:Benrtana-I'pad,2018.



24.T'eometpus: 9 knacc: meroamueckoe nmocodue/E.B.bynko, A.I'.Mep3msik, B.b.Ilononckuit, M.C.Axup.-

M:Benrtana-I"pad,2018.

CnpaBouyHble NOCOOUS, HAYYHO-TIOMYJISIPHASI M HCTOPUYECKAs JTUTEPATypa
1. baspun U, U,, ®pudyc E.A. Crapunnslie 3agaun. — M: [Ipocsemienue, 1994.
2. T'aBpunosa T.J1. 3anumarenbHas MaTeMatuka : 5-11 kiaccel. — Bonrorpan: Yaurtens, 2008.
3. JleBurac I'.I'. HecTtangaptHeie 3agaun mo marematuke. — M.: UJIEKCA, 2007
4. ®apkoB A.B. Marematuueckue onuMnuaabl B mkoiie: 5-11 knacceel. — M.: Aitpuc-IIpecc, 2005.
5.http://www.kvant.info/ Xypnan «KBant»
6.[Inuyrun JI.®. 3a ctpanunamu yueOHnuka anredpsl. — M. : [Ipocsemenne, 2010
7.I'yceB B.A. COopHuk 3a1a4 o reoMetpuu:S5-9 kmaccol.-M:Onuke 21 Bek:Mup u o6pazoBanue,2005
8.Iloia JIx.Kak pemars 3agauy? — M.:[Ipocsemienne, 1975.
9. llapeirnn N.®. Epranxuesa JI.H. Harnsagnas reomerpusa. — M.:MHUPOC, 1995.

IleuaTHBIE TOCOOHSA
1. TaOnuie! 110 MaTEMaTHKE I 5-6 KI1acCOB.

2. Tabnuipl o anredpe 115 7-9 kinaccos.
3.Tabnuipl 0 TeoOMeTpun Jis 7-9 Ki1accoB

4 .ITopTpeThl BBIAIONIUXCS JACATENIeH MaTeMaTHKH.

TexHuveckue cpeacTsa 00y4eHust



1. KomneroTep.
2. MynbTUMeIHAPOEKTOP.

3. DxkpaH.

Y4eOHO-IpaKTHYECKOE M YU4eOHO-J1a00opaTopHOe 000pya0BaHME

1. KoMrmiekT 4epTEXHBIX MHCTPYMEHTOB ( KJIACCHBIX): TUHEHKA, TPAHCTIOPTHUP, YTOJIbHUK, [IUPKYJIb.



