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IHosicHuTeIbHASA 3aIIUCKA

JlanHast mporpaMma AJIEKTHBHOTO Kypca IpelHa3HayeHa Uil oOydaromuxcs 9-x KiaccoB
0011e00pa3oBaTeNbHBIX YUpEXKICHUH M paccunTaHa Ha 34 dvaca. OHa TpenHa3HAuY€HA JUISl TTOBBIMICHUS
3¢ (}HEeKTUBHOCTH MOATOTOBKM oOOywarommxcs 9 kiacca K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMEHY IO
MaTeMaTHKe 3a KypC OCHOBHOW MIKOJBI M MPEIyCMaTPUBACT UX MOATOTOBKY K JajbHEWIIeMy OOY4YEHHUIO B
CpeaHel MIKoJIe.

[Tporpamma 31€KTHBHOTO Kypca coderaercs ¢ o0bM YMK, pekoMeHJ0BaHHBIM K HCIIOJIb30BAHHIO
B oOpa3oBartenbHOM Tmpouecce. [Iporpamma 3JEKTUBHOTO Kypca COTJIacOBaHa C TpeOOBaHUSIMHU
roCy/1lapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAApTa U COJIEP’)KaHUEM OCHOBHBIX IPOTrpamMM Kypca MaTeMaTHUKU
OCHOBHOM ILIKOJIBI.

[TporpaMMoii MIKOJBHOTO Kypca MaTE€MaTWKH HE MPEIyCMOTPEHBI 000O0IIEHHE W CHCTEMaTH3alus
3HAHUW N0 Pa3IMYHBIM pa3jesiaM, MOJYYCHHBIX ydYallMMHCS 3a Bech INepuoj oOydenus ¢ 5 mo 9 kiacc.
DneKTUBHBIN Kypc «Maremaruka. [IpakTuka» Mo3BOJIMT CHCTEMATU3UPOBATH M YIIyOUTh 3HAHUS yYaluxcs
M0 Pa3IUYHBIM pa3fielaM Kypca MaTeMaTHKH OCHOBHOM LIKOJIBI (apudMeTHuke, aaredpe, CTaTUCTUKE U
TEOpUHU BEPOSTHOCTEH, reoMeTpun). B gaHHOM Kypce Take pacCcMaTpUBaIOTCS HECTaHJApTHBIE 3ajaHMs,
BBIXOJSIIKME 32 PaMKU IIKOJIbHOM mporpamMmbl (TpaduKu ¢ MOAYJIEM, KYCOYHO-3aJaHHBIC (YHKIIHH,
pellIeHrnEe HECTaHJAapTHBIX ypPaBHEHUN W HEPABEHCTB M Jp.). 3HAHHE 3TOr0 MaTepuaiga U yMEHHUE €ro
MPUMEHITh B MPAKTHUYECKON [EATEIbHOCTH IO3BOJUT UIKOJBHUKAM peliaTh pa3HOoOOpa3HbIe 3ajauu
Pa3NUYHON CIIO)KHOCTH W TOJTOTOBUTBHCS K YCIEHIHOM clavye dSK3aMeHa B HOBOW (popMe HTOroBOM
aTTeCTalUU.

Kaxnoe 3ansiTHEe, a Takke BCE OHU B 1I€JIOM HalpaBJ€Hbl HAa TO, YTOOBI Pa3BUTh UHTEPEC IMIKOJbHUKOB K
MpeIMeTy, MO3HAKOMHUTh UX C HOBBIMU HJIEIMU M METOJAaMHU, PACHIMPUTH MpeAcTaBiIcHre 00 U3yuyaeMoM B
OCHOBHOM Kypce MaTepuale, a INIaBHOE, paCCMOTPETh HHTEPECHBIE 3a0a4H.

DTOT Kypc MpejularaeT y4amluMcsi 3HAKOMCTBO C MAaT€MAaTHUKOW KaK C OOLIEKYJIbTYPHOH II€HHOCTHIO,
BBIPAOOTKOW MOHUMAHHUA UMM TOTO, YTO MaTeMaTHKa SBISETCS MHCTPYMEHTOM IO3HAHHS OKPYXKAIOIMIETO
MHpa ¥ caMoro ceosl.

Ecim B u3ydeHHMM @IPEeIMETOB €CTECTBEHHOHAYYHOIO IMKJIA O4YEeHb BAXXHOE MECTO 3aHUMAET
HKCHEPUMEHT U HMMEHHO B IpOLECCEe SKCIEPUMEHTa U OOCYKICHHS €ro OpraHu3alMd U pe3ysbTaToB
(GbopMHUpPYIOTCS U Pa3BUBAIOTCS MHTEPECHl yUEHUKA K JAHHOMY IMPEeIMETYy, TO B MaTEMaTUKE dKBUBAJIECHTOM
SKCIEpUMEHTA SABJIseTCs perieHue 3a1a4. CoOCTBEHHO BECh KypC MaTEeMaTHKU MOXET ObITh TOCTPOEH M, KaK
IIPaBUJIO, CTPOUTCS Ha PELIEHUN PA3JIUYHBIX 10 CTEIIEHU BaXKHOCTH U TPYJHOCTH 3a/a4.

Ileib 3/1€KTMBHOIO Kypca: cHCTeMaTH3alMs 3HAaHUM M CIOCOOOB JESTENbHOCTH Yy4allluXcs [0
MaTeMaTHKe 3a Kypc OCHOBHOM IIKOJBI, MOATOTOBKa oOydamomuxcs 9 Kiacca K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHy o MaTemartuke. YcrnemiHas ciada OI'D, nepexon B 10 kiacc no BeIOpaHHOMY
npoduito (mpu HEOOXOJUMOCTH).

3agaum Kypcea:
obyuarowue: (hopmuposanue nosnasamenvuuix u rocudeckux YVJI)
dopmupoBanue "0a3bl 3HaHUI" 1O anredpe, TeOMETPUU U PeaIbHOW MaTeMaTHKe, ITO3BOJISIOIEH
OecpersATCTBEHHO ONepHUpOBaTh MaTEMAaTHYECKUM MaTE€pHUajIoM BHE 3aBUCHMOCTH OT CIIoco0a
MIPOBEPKHU 3HAHMM.

Hayunth mpaBrIbHON HHTEPIPETAIIMH CIIOPHBIX (HOPMYTUPOBOK 3aaHUN.
— Pa3BuTH HaBBIKM PELICHUS TECTOB.
— Hayuuts MakcumanbHO 3QPEKTUBHO pacIpeeNsiTh BpeMsi, OTBEJICHHOE Ha BBIIIOJIHEHUE
3aJIaHuUs.
— IloaroroBuTts k ycnemHoi cnaye OI'D mo Marematuke.

paszsusarowue: (popmuposarue pecyramuenvix YVJ[)

®  yMeHHE CTaBHUTb Iepes co0oii 1esb — meJienoJaranme, Kak oCTaHOBKY y4eOHOM 3a7jauil Ha OCHOBE
COOTHECEHMsI TOT0, YTO Y>K€ U3BECTHO M YCBOEHO y4alllUMCsl, U TOT0, YTO €I1l€ HEU3BECTHO;



® [UIAHUPOBATH CBOIO pabOTY - IVIAHMPOBAHUE — OIIPEJICIICHUE TTOCIIET0BATEILHOCTH TPOMEXYTOUHBIX
1eJel ¢ y4eToM KOHEYHOT'0 pe3yiibTaTa; COCTaBJICHHUE IIJIaHa U [10CIIe10BaTEIbHOCTH JeHCTBUN;

® KOHTPO.Jb B (popMe cimueHus crnocoda JeHCTBUS U €ro pe3yJibTaTa ¢ 3alaHHbIM 3TaJIOHOM C LIE€JIbI0
0OHapyXEeHHs OTKJIIOHEHUH U OTIMYUIN OT TAJIOHA;

® OIEHKA - BBIACICHUEC U OCO3HAHME YYaAlIUMCsI TOTO, UTO Y>K€ YCBOCHO M YTO €IIC NOJICKUT YCBOCHMUIO,
OCO3HAaHHE Ka4Y€CTBa U YPOBHA YCBOCHUS,

gocnumamenvhvle: ((hopmuposanue KOMMYHUKAMUBHBIX U AuyHOCmHbIX Y V]])
® (opmupoBaTh yMEHUE CIyIIATh U BCTYNATh B IUAJIOT;
® BOCHUTHIBaTh OTBETCTBEHHOCTh U AKKYPAaTHOCTb;

®  Y4acTBOBATh B KOJJIEKTUBHOM OOCYKIEHHUHU, MPHU ITOM YUUTHCS YMEHHIO OCO3HAHHO U MPOU3BOJIBHO
CTPOUTH PEUYEBOE BHICKA3bIBAHNE B YCTHOM M MMMCBMEHHOU (hopme;

® CMBICJIOOOPA30BAHUE T. €. YCTAHOBIICHUIO YYAIIIUMUCS CBSI3U MEXKY 1ICIIbI0 yUeOHOU e TeIbHOCTH
U ¢ MOTHBOM, JPYTUMH CJIOBaMH, MEXKAY pPE3yJIbTaTOM-TIPOAYKTOM YYCHUS, IOOYXIAIOIIMM
JIeSTEIILHOCTD, ¥ TEM, PaJId Yero OHA OCYIIECTBISICTCS,, CAMOOPTaHU3AIIHSL.

DyHKIMH Kypca

®  OpHEHTAlMs Ha COBEPIICHCTBOBAHME HABBIKOB MO3HABATEILHON, OPTaHU3ALMOHHON €SI TEIbHOCTH;
e komreHcanus HemoctatkoB 3YH mo mareMmartuke.

Metoanb! u popMbl 00yUeHH S

MeTtoasl 1 GopMbl 00yUEHUS ONPENENAIOTCS TPEOOBAaHUAMU O0YUYEHUs], C YYETOM HWHAUBUAYAIBHBIX U
BO3PACTHBIX OCOOEHHOCTEH ydaluxcs, pa3BUTHS U CaMOPa3BUTHs JIMYHOCTU. B CBSA3M ¢ 3TUM OCHOBHBIE
MIPUOPUTETHI METOAMKH U3yUYEHHs] Kypca:

e 00y4eHue yepes OMbIT U COTPYAHUYECTBO;

®  ydYeT MHIUBUAYAJIbHBIX OCOOCHHOCTEH M MOTPeOHOCTEH yuarmuxcs;

®  UHTEPaKTUBHOCTH (paboTa B MalbIX TpyMMax, pOJIEBble UIPbl, TPEHUHTH, BHE 3aHATUH - METOJ
MIPOEKTOB);

® JMYHOCTHO - JEATEJbHOCTHBIH M CYOBEKT — CyOBEKTHBHBIM moaxoj] (Oosbliiee BHUMaHUE K
JUYHOCTH YYaILETOCs, a HE LENSIM YUYUTENs], pABHOIPABHOE UX B3aUMOJAEHUCTBHE).

Jlnst paGoThl ¢ yyamuMmucs, 0e3yclOBHO, TPUMEHUMBI Takue (opMbl paboThI, KaK JEKIUS U CEMHHAP.
[ToMuMO 3THX TpPaAMLUOHHBIX (POPM pPEKOMEHIYeTCsS MCIIOJIB30BaTh TAaKKe JMCKYCCHH, BBICTYIUJICHHS C
TOKJIaIaMH, COAEPIKAIIMMH OTYET O BBHITIOJTHEHUH WHAWBUIYAIBHOTO MM TPYIIIIOBOTO JOMAIITHETO 33 JaHHS
WIA C COAOKJAJaMH, JOTOJHSIOMUMH JIEKIHIO Yy4uTesss. BO3MOXHBI paszimuuHble (OPMBI TBOPUECKOM
paboTHl yJammxcs, Kak HallpUMep, «3alluTa PEemIeHNs», OTYET MO Pe3ysIbTaTaM «IIOMCKOBOW» paboThI Ha
oOpa3oBaTenbHBIX caiiTax B MHTepHeTe Mo yka3zaHHOH Teme. TakuM 0Opa3oMm, TaHHBIN Kypc HE UCKIIOYaeT
BO3MOYKHOCTH TIPOCKTHOH IESTETHHOCTH YYalllMXCs BO BHEYPOYHOE BpeMs. MITOroMm Takod NesITeIbHOCTH
MOTYT OBbITh TBOPUYECKHE PAOOTHI.

[Ipennaraemslii Kypc sIBISICTCS pa3BUTHEM CHCTEMbI paHee MPHOOPETEHHBIX MPOrpaMMHBIX 3HAHUH, €To
IIeJIb - CO3/1aTh IEJIOCTHOE IMPEJICTABICHHE O TeME M 3HAYUTEIHHO PACUIMPUTH CIIEKTP 3a7ay, MOCHIBHBIX
aus ygamuxcs. Bee cBoiicTBa, BXOAAIIME B KypC, M UX JI0Ka3aTENbCTBA HE BEI3OBYT TPYAHOCTH Y YJaIInXcs,



T.K. HE COAEpKAaT TIPOMO3JKHMX BBIKJIAJOK, a KaXKI0€ Mpeaplayliee TOTOBUT nocienyromee. I[lpu
HaMpaBJSIIOIIEH pOJIM yUYUTENs IIKOJIBHUKM MOTYT CaMOCTOATENBbHO C(QOPMYJINPOBAaTh HOBBIE Ul HUX
CBOMCTBAa M Jake JOKa3aTb MX. Bce NOIDKHO pacrosarate K CaMOCTOSTEIbHOMY IIOMCKY M IIOBBIIIATH
UHTEpEC K H3Yy4eHHIO Inpeamera. llpencraBnss ydamummcss BO3MOKHOCTb OCMBICIUTH CBOWCTBA M MX
JI0Ka3aTeNNbCTBA, YUUTENb PA3BUBACT FEOMETPUUECKYIO HHTYUIUIO, 0€3 KOTOPOM HEMBICIIMO TBOPYECTBO.

Takum oOpa3oM, mporpamma NpUMEHHUMa JUIs Pa3jIMYHBIX TPYIN I[IKOJBHUKOB, B TOM 4HCIE, HE
MMEIOIINX XOPOILEH MOATOTOBKH. B 3TOM ciyyae, y4uTenb MOXET Cy3UTh TpeOOBaHUS M NPEIJIOKUTH B
KayecTBEe JOMAIllHUX 33aJaHUi CO3/1aHue TBOPUYECKHX PabOT, MPH 3TOM y JETeH pPa3BUBAETCS MHTYHUTHBHO-
aCCOLMAaTUBHOE MBIIIIJIEHUE, YTO HECOMHEHHO, IOMOXET UM IIPU BBINIOJHEHUU 3aaanuii OI'D.

OcHoBHast (yHKLUUSA y4duTenas B JAHHOM Kypce€ COCTOMT B «COIPOBOKACHUW» YYaIllerocs B €ro
[I03HABATEJIbHOM JEATEIbHOCTH, KOPPEKIIUY paHee MOoIyYeHHbIX ydyammumucs 3YH.

HJIaHI/IpyeMbIe pe3yJbTaThbl 0OCBOCHUS Kypca

[Tmanupyemble pe3ynbTaTel OOyYEHHS OTPAXKAIOT CIEAYIOUINE YEeTHIpEe KaTeropuu MO3HABATENbHOM
obnactu:

3HaHue/moHMMaHue:
BJIaJICHME TEPMUHOM; BIIAaJCHHE DPA3JIMYHBIMU SKBUBAJECHTHBIMU MPEACTABICHUSAMHU (HAaIpuUMep, 4YuCIia);
pacrio3HaBaHHe (Ha OCHOBE OINpEACTICHHUN, HM3BECTHBIX CBOWCTB, C(HOPMHUPOBAHHBIX NPEACTABICHUN);
UCIOJIb30BAHUE PA3JIMUYHBIX MAaTEMaTHUYECKUX S3bIKOB (CUMBOJIMYECKOrO, IpaUueckoro), Mepexoja Ot
OJIHOTO SI3bIKA K APYTOMY; UHTEPIIPETALIMSL.

YMeHHe NPUMEHUTD AJITOPUTM:
UCTOJb30BaHNE (DOPMYIBI KaK ajlropuTMa BBIUMCICHUH; NMPUMEHEHHE OCHOBHBIX TPaBHJ JEHCTBHU C
qucIaMHy, alreOpandecKUMU BbIPQXKEHUSIMU; pellleHUe OCHOBHBIX THIIOB YPaBHEHHUIl, HEPABEHCTB, CUCTEM,
3ajad.

YMeHue peminTh MaTeMATHYCCKYIO 3a/1a4y:
3alaHus, TMpU PEIIEHUH KOTOpPhIX TpedyeTcsi NpUMEHEHHEe (aKkTyalu3alMs) CHCTEMbl 3HaHUU;
npeoOpa3oBaHue CBsi3e MEXIy HM3BECTHBIMHM (DaKTaMHu; BKJIIOUCHHE W3BECTHBIX MOHATHI, NMPUEMOB U
CIIOCOOOB peIlIeHNUs B HOBBIE CBSI3U M OTHOILIEHUS, YMEHUE PACIIO3HATh CTAaHAAPTHYIO 3a7auy B U3BMEHEHHOU
(bopMyIHMpOBKe.

IIpumeHeHNe 3HAHUI B ’KU3HEHHBIX, PeAJbHBIX CHTYAIUSX!
3ajaHus, (OPMYTUPOBKAa KOTOPBIX «00JeueHa» B NPAKTUYECKYI0 CUTYAIMI0, 3HAKOMYIO YdalllUMCs U
OJIM3KYIO UX )KU3HEHHOMY OIIBITY.

Harypaasbnblie uncaa. [Ipodou. PaunonajibHbie yncia

BhINyCKHUK HAYYHUTCS:

* IOHUMaTh OCOOCHHOCTH JIECATUIHON CUCTEMBI CUHUCIICHUS;

* ONIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C IETUMOCTBIO HATypPaJIbHBIX YHCEIT;

* BBIPOKATh 4YHCIA B DKBHBAJICHTHBIX (hopMax, BbIOMpas HamOojee MOIXOMANIYI0 B 3aBUCHMOCTH OT
KOHKPETHOW CUTYaIluH;

* CPaBHUBATH H YIIOPSJOYNBATH PAIIMOHAIBHBIC YUCIIA;

* BBINIOJHATh BBIUMCICHHUS C PANMOHAIBHBIMU YHUCJIAMU, COYETasl YCTHBIE W MHUCHbMEHHBIE MPUEMBI
BBIYUCIICHUH, TPUMEHEHNE KAIBKYIIATOPA;

* HCMOJB30BaTh MOHATHS U YMEHHsI, CBSI3aHHBIE C MPOMOPIHMOHATBHOCTHIO BEJTMYHH, MPOILIEHTAMH, B XOE
peIIeHHsI MaTeMaTHYECKUX 3aa4 1 3a/1a4 U3 CMEXHBIX MPEIMETOB, BHIIOIHATH HECIOKHBIC TIPAKTHIECKUE
pacy€Thl.

BoinyckHuk noayuum 603MolCHOCHIb:

* NO3HAKOMUMBCA C NOZUYUOHHBIMU CUCIEMAMU CYUCTEHUSI C OCHOBAHUAMU, OMAuYHbIMU om 10);

* yenyoumo u pazeums npeocmagierus 0 HamypaibHbIX YUCLAX U CBOUCMBAX OeNUMOCU,

*  HAYUUmMvbCs UCNONb306AMb  NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCTEHUA, NPUOOpecmu  NPUBLIYKY
KOHMPOIUPOBAMb BbIMUCTIEHUS, bIOUPAS NOOXOOAWUL Ol CUMYayuL CNoCoo.

JlelicTBUTEILHBIE YMCJIA

BhInyCcKHUK HAY4YHTCS




* HCIIOJI30BAaTh HAYAIILHBIC MTPEICTABIICHIS O MHOYKECTBE JICHCTBUTEIHHBIX YHCET,

* OTIEPUPOBATH MOHSATHEM KBaPATHOTO KOPHSI, IPUMEHSATH €T0 B BEIYUCIICHUSIX.

Buinycknux nonyuum 603moxcnocmy:

* pazeums NPeoCcmasienue 0 YUcie U YUCL08bIX CUCIEMAX OmM HAMYPAIbHBIX 00 OelCMBUMENbHBIX YUCET, O
PO 8LIYUCTICHUL 8 NPAKINUKE,

* paszeumv U Yenyoumev 3HAHUS O OECAMUYHOU 3aANUCU OelCMBUMENbHbIX YUcel (nepuooudecKkue u
Henepuoouueckue opoou,).

HN3mepenus, npudJInKeHusi, OLEeHKHU

BhBIITYCKHUK HAYYUTCSL:

* WCIIOJIB30BATh B XOJIE PEIICHUS 3a/a4 3JCMEHTapHBIC MPEJCTABICHUS, CBS3aHHBIC C MPUOIKEHHBIMU
3HAYCHUSMU BEJIIMYHUH.

Buinycknux nonyuum 603moocHocms:

* NOHAMb, UMO UYUCNIOBblEe OAaHHble, KOMOpble UCNOAb3VIOMCA Ol XApAKMepucmuku 00beKmos
OKpYIHCAIOWe2o Mupa, sA6IAIOMC NPeUMyWeCmeeHHo NPUOTUNCEHHBIMU, YMO NO 3aNUCU NPUOIUINCEHHBIX
3HAYEHUl, COO0epPAHCAWUXCA 6 UHDOPMAYUOHHBIX UCIMOYHUKAX, MOMCHO CYOUMb O NOSPEUHOCIU
NpUOIUICEHUSL,

* NOHAMb, YMO NOSPEUHOCHb DPEe3VIbMAma GblYUCIEHUL O0INCHA ObIMb COUSMEPUMA C NOZPEUHOCTNBIO
UCXOOHBIX OAHHDBIX.

AJiredpanyeckue BbIPasKeHU sl

BhIyCKHUK HAYYHTCS:

* OICPHPOBATh TIOHATHUSMH «TOXICCTBO», «TOXKICCTBCHHOE IPEOOpa3OBaHUE», pelIaTh 3aJadH,
cojiepkalire OYKBEHHBIC JaHHBIC; padOTaTh ¢ (OPMYIIaMu;

* BBIMOJTHATH IPEOOPA30BaHUs BRIPAKECHUH, COEPIKAIUX CTEIICHHU C TCJILIMH TTOKA3aTeIISIMA M KBaJIpaTHBIC
KOPHU;

* BBIMOJHATH TOXKICCTBCHHBIC MTPEOOPA30BAHUS PAIMOHAIBHBIX BBIPAKEHUH HAa OCHOBE TPABHII JICHCTBHMA
HaJ MHOTOYJIEHAMU U anre0pandecKuMu ApoOsSIMH;

* BBITIOJIHATH PA3JIOKCHUE MHOTOYJICHOB HA MHOYKHUTEIIH.

Buinycknux nonyuum 603modicnocme Hayuumocs:

* BBINOIHAMb MHO20OULA208blE NPEOOPA3Z06AHUSL PAYUOHANLHBIX BbIPANCEHUL, NPUMEHS WUPOKULL HAOOp
noco606 u npuémos;

* NpUMEHAMb MONHCOeCMBEeHHble NPeodpPazo8anus Oiisl peuleHus 3a0a4 U3 PAazluyHbiX pazoenos Kypca
(Hanpumep, OJis1 HAXOHCOEHUS HAUOOILULE2O/HAUMEHBULE20 3HAYEHUS BbIPANCEHUSL).

YpaBHeHus

BhINyCKHHUK HAY4YHTCS:

* pemaTh OCHOBHBIE BUJbI PAlMOHAIBHBIX YPABHEHUHN C OJHOM IEPEMEHHOM, CUCTEMBI JBYX YPAaBHEHMU C
IBYMsI IEPEMEHHBIMU;

* IMOHUMATh YPaBHCHHE KaK BaXHCHIIYI0O MaTEMATHYECKYI0 MOJEIb IS ONHWCAHUS W W3YYCHHUS
Pa3HOOOPA3HBIX peaNbHBIX CUTYAIIUN, pelIaTh TEKCTOBBIC 3a/1a4H anreOpandecKuM METOIOM;

* MPUMEHATh TpadUUYeCKUue TPEICTABICHUS ISl WCCIEAOBAHUS YPAaBHCHHM, WCCIICIOBAHUS W PEIICHUS
CUCTEM YPaBHEHUU C IBYMs IEPEMEHHBIMH.

Buinycknux nonyuum 603moocHocmy:

* 061a0emb CNeYUaIbHbIMU NPUEMAMU PEUeHUs. YPAGHEHUU U CUCTEM YPAGHEHUl, Y8EPEeHHO NPUMEHAMb
annapam ypaeHeHutl 01 peuwleHUss PA3HO0OPA3ZHLIX 3a0ay U3 MAMeMAmuKu, CMENCHbIX NpeoMemos,
NPAKMUKU;

*  npumeHsmb epaguueckue npeoCmagieHus Ol UCCIe008AHUS YPAGHEHUl, CUCMeM YPABHeHUl,
cooepoicawux OyKeeHHble KO3ppuyuernmaol.

HepaBencrBa

BEINYCKHHUK HAYUIHTCS:

* [IOHUMATh ¥ IPUMEHSATh TEPMHHOJIOTHIO ¥ CHMBOJIUKY, CBSI3aHHBIC C OTHOIIICHUEM HEPaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

* pelaTh JIMHEHHbIC HEPABEHCTBA C OJIHOM IMEPEMEHHOM U UX CUCTEMBI, pelllaTh KBaJApaTHbIC HEPABCHCTBA C
OTopoii Ha rpaduUecKue MPeICTaBICHHUS;

* IPUMEHSTH alllapaT HEPABEHCTB JIJIsl PEIICHHS 3a/1a4 U3 PA3JIMIHBIX pa3/elioB Kypca.




Buinycknux nonyuum 803mMoxcHoOCmb HAYYUMbCAL:

* Pa3zHOOOPAa3HbIM NPUEMAM OOKA3AMENbCMBA HEPABeHCMS, Y8EPeHHO NPUMEHAMb annapam HepageHcme
0J15 peutenus pazHooOPA3HbIX MAMEMAMUYECKUX 3a0ad U 3a0ad U3 CMENCHbIX NPeoMemos, NPAKmuKu,

* npumeHamv 2paghuyeckue npeocmasneHuss O UCCIe008AHUS HEPABEeHCME, CUCmeM HepaseHCms,
cooepaicawux OyKeeHHvle KO3ppuyuernmaol.

OcHoBHbIE NOHATHS. UK c/I0BbIE PYHKIMU

BbIITYCKHHUK HAYYUTCSL:

* IOHUMATh U UCIOJB30BaTh (DYHKIIMOHAJIbHBIEC TOHATUS U S3bIK (TEPMUHBI, CHMBOJIIMYECKHE 0003HAUCHU);
* CTPOHUTH TpadUKH AIIEMEHTAPHBIX (PYHKIIMIA, HCCIEIOBAaTh CBONCTBA YHCIOBBIX (YHKIIMH Ha OCHOBE
U3Y4EHHUS TOBEACHUS UX TPapUKOB;

* MOHUMATh (DYHKIUIO KaK BAKXHEHUIYI0 MAaTEMaTHYECKYI0 MOJENb ISl OMUCAHHS MPOILIECCOB U SBJICHHIA
OKPY’KaIOILIEro MHpa, MPUMEHATh (DYHKIMOHAIBHBIA S3bIK JIJISl OMHCAHUS M UCCIIETOBAHUS 3aBHCHUMOCTEH
MEXIY PU3NYECKUMU BEITMUYUHAMH.

Bulnycknux nonyuum 603mMoxicHOCb HAYYUMbCAL:

* IPOBOOUMb UCCTIE008AHUS, CBA3AHHbBIE C UYYEHUEM CEOUCME (YHKYUL, 8 MOM HUCIe C UCNONb308aAHUEM
KOMNnblomepa, Ha OCHO8e 2paghuxkos u3yyeHHvIX yHKYul cmpoums 6ojee ClodiCHble cpaduru (KycouHo-
3a0annble, ¢ «BbIKOTOMBIMUY MOYKAMU U M. N.);

* UCNONbB308aMb (PYHKYUOHATIbHBIE NPEOCMABNIeHUs U CBOUCMBA (DYHKYUL Ol peuueHUs Mamemamuieckux
3a0ay U3 pasnudHbIX pazoenos Kypcd.

YucioBble MOCI€10BATEILHOCTH

BBINYCKHUK HAYYIHTCS

* IOHUMATh U UCIOIB30BATh SA3bIK MOCIEAOBATEIBHOCTEN (TEPMUHBI, CAMBOJIUYECKHE 0003HAYEHUS);

* IPUMEHATh (DOPMYIIBI, CBSI3aHHBIE C apU(PMETUYCCKOW W TEOMETPUYCCKOW MpOorpeccueild, W ammapar,
c(hOpMUPOBAHHBIN MPU U3YyYECHUH IPYTHX Pa3AeIOB Kypca, K PEIICHUIO 3a/lady, B TOM YHCIIEe C KOHTEKCTOM
W3 peAIbHOM KU3HH.

Buinyckuux nonyuum 603mMoicHOCb HAYYUMbCL

* pewiamsv KOMOUHUPOBAHHbBIE 3A0A4U C NPUMEHEHUeM (QOpMYN N-20 4leHa U CYMMbl NEPEbiX N 4lIeHO8
apugmemudeckol U 2eoMempuiecKol Npocpeccuu, NpuUMeHss Npu dMOoM annapam ypaeHeHuil u
Hepagencme,

* NOHUMAMb aAPUDMEMUYECKYIO U 2eOMEMPUUECKYI0 NPOSPEeCcCUI0 KaK QYHKYUU HAMYPAIbHO20 ApeyMeHma,
CBA3bI8AMb  ApUPMEemUUecKyl0  Npocpeccuro ¢ - JTUHEUHbIM — POCMOM, — 2eOMempudyeckylo — ¢
9KCNOHEHYUANbHBIM POCHOM.

OnucaTtejibHAsl CTATHCTHKA

BBINYCKHUK Hay4YUTCS MCIOJB30BaTh MPOCTEHIINE CIIOCOOBI MPEACTABICHUS U aHAINW3a CTaTUCTHYECKHX
JTAHHBIX.

Buinyckuux nonyuum 603moxcnocms npuodbpecmu nepeoHa4aiIbHbulll ONbIM OP2anu3ayuy coopa OaHHbIX Npu
npogedeHUul Onpoca 0OUecCmeeHHO20 MHEHUs, OCYWEeCmEsmb UX aHaius, Npeocmasisims pe3yibmamsl
onpoca 8 sude mabauysl, OUASPAMMDBL.

Cay4aiinble cOOBITHSI U BEPOSATHOCTD

BEINYCKHUK HAYIUTCSI HAXOAUTh OTHOCUTENBHYIO YACTOTY U BEPOSITHOCTH CITy4alHOTO COOBITHSI.
Buinycknux nonyuum 603modcHocms npuobpecmu onvim npoeeoenust CiyyauHvlx 9KCNepUMeHmos, 8 mom
yycne ¢ NOMOWbI0 KOMNLIOMEPHO20 MOOETUPOBAHUS, UHIMEPNPEMAYUU UX Pe3VIbMamos.

KomOunaTopuxka

BheINyCKHUK HAYYUTCS pelraTh KOMOMHATOPHBIE 337aui Ha HaXOXKIEHHE Yuciia 00BEKTOB I KOMOMHAIIUH.
Buinycknux — nonyyum — 803MOJNCHOCMb — HAYUUMBCA  HEKOMOPbLIM — CHEYUANbHbIM — NPUEMAM — DeuleHUs]
KOMOUHAMOPHBIX 3a0aH.

Haznaonan ceomempus

Buinycknux nayuumes:

* PACNO3HABAMb HA YEPMENHCAX, PUCYHKAX, MOOEISAX U 8 OKPYHCalouemM Mupe niocKue u npocmpaHcmeeHHble
eeomempuueckue ueypol;

* pacnosHasamov pazeEéPmKU Kyoa, npsamoy201bH020 napaiieienuneod, NpasuilbHO RUPAMUObL, YUTUHOPA U
KOHyca,

* cmpoums paseépmku Kyoa u npsamoy20ibH020 napaiieienuneod;




* onpeoensimvb NO JUHEUHbIM pa3Mepam pa3eépmku Quaypvl JUHeliHble pazmepbl camoll @ueypvl u
Haobopom,

* BLIYUCTAMD 0OLEM NPAMOY20IbHO20 NAPaieenuneod.

Buinycknux nonyuum 603mooicHocms:

* HAYuUUmMbCs BLIYUCTIAMb 00BEMbI NPOCMPAHCMBEHHLIX 2eOMEeMPUYECKUX @ueyp, COCMABIEHHbIX U3
NPAMOY20IbHBIX NAPALLENeNUneoos;

* yenyoums u pazeums npedCcmagieHus 0 NPOCMPAHCMBEHHBIX 2e0MEMPULECKUX Pueypax;

* HAYYUmMobCsi NPUMEHAMb NOHAMUE PA36EPMKU OISl GLINOJIHEHUS. NPAKMUYECKUX PACYEMOs.
I'eomempuueckue ghuzypol

Buinycknux nayuumesi:

* N0bL3068AMBCA A3LIKOM 2e0Mempull OJisl ONUCAHUSL NPEOMEMO8 OKPYHCAIOWE20 MUpPA U UX 63aUMHO20
PACNONOMNCEH UL,

* pacro3HaBaTh U H300pakaTh Ha YEPTEeKaX U PUCYHKAX reoMeTpuiecKre GUrypsl U UX KOH(UTYypanuy;

* HAXOJIUTh 3HAUCHUS [UIMH JIMHEHHBIX DJIEMEHTOB (PUTYp U UX OTHOIIEHHS, TPALyCHYIO Mepy yriioB oT 0°
1o 180°, mpuMeHsIst onpeiesIeH s, CBOMCTBA U TIPU3HAKU (PUTYP U MX HJIIEMEHTOB, OTHOIICHUS PUTYD
(paBeHCTBO, 1O1I00ME, CHMMETPHH, TIOBOPOT, ApaJLICIIbHBINA TIEPEHOC);

* OTIEPUPOBATDH C HAYATLHBIMHU MTOHATHSIMU TPUTOHOMETPUH U BBIMOJIHATE 3JICMEHTAPHBIC ONEPAIIUU HAT
(GYHKIUSMU YTIIOB;

* peliaTh 33741 Ha J0KA3aTelIbCTBO, OMUPAsCh HA H3y4YEeHHBIC CBOMCTBA (PUTYp M OTHOIICHUH MEXy HUMU
Y TIPUMCHSISI U3YUYEHHBIE METOJIbI JI0KA3aTEIIbCTB;

* pemiaTh HECIOKHBIE 337a9d Ha MIOCTPOSHHUE, IPUMEHSISI OCHOBHBIC QJITOPUTMBI IIOCTPOCHHSI C TIOMOIIIBIO
LUPKYJIS U JINHEHKY;

* pemaTh NPOCTEHINE TUTAHUMETPUYCCKHE 33]IJa4YH B IPOCTPAHCTBE.

Buinycknux nonyuum 603modchocms:

* 061a0emb Memooamu peuleHus 3a0ay Ha GblYUCTEHUs U OOKA3AMENbCMEd: MemoooM Om HPOMUBHO2O,
Memooom no0oOUs, Memooom nepedopa 6apuUarmos U MemoooM 2eOMempudecKux mecm moyex,

* npuobpecmu onvim NPUMeHeHUs A1eedpPauiecKo20 U MmpuUeoHOMempUYecKo20 annapama u uoeti O8UNCeHUs
npuU peuenuy 2eoMempuiecKux 3a0ay,

* 061a0emb MpPAOUYUOHHOU CXeMOUl peuleHus 3a0ay Ha NOCMPOEHUe C NOMOWbIO YUPKYIS U JUHEUKU:
AHAU3, NOCMPOEHUE, QOKA3AMENbCMBO U UCCIe008aHUe;

* HAYUUMbCA pewams 3a0ayu HA NOCMPOEHUe MemoO0OM 2eoMempuiecKko20 mMecma modex u MemoooM
nooobdus;

* npuobpecmu OnviM UCCIEO08AHUS CEOUCME NIAHUMEMPUYECKUX DUSYP C NOMOWBIO KOMNLIOMEPHBIX
npozpamm,

* npuobpecmu onvim 6bINOJHEHUs. NpPoeKkmoe no memam «l eomempuyeckue npeobpazosanus Ha
niaockocmuy, «Illocmpoenue ompeskos no gopmyney.

H3mepenue zeomempuueckux eenuyun

Buinycknux nayuumes:

* UCNONIBL308AMb CEOUCMBA USMEPEHUS OUH, NAOWAOell U Y2l08 NPU PeueHUU 3a0ay Ha HAX0HcOeHue OIUHbL
ompesKa, ONUHbL OKPYHCHOCMU, ONUHbL 02U OKPYIHCHOCIU, 2PAOYCHOU Mepbl Yad,

* BLIYUCTAMb NIOWAOU MPEYOTbHUKOS, NPAMOY2OJbHUKOS, NAPALLEN0ZPAMMO8, Mpaneyuti, Kpy2o8 u
cexmopos;

* BLIYUCTIAMD OUHY OKPYHCHOCTIU, OTUHY OVeU OKPYHCHOCIUL,

* BLIYUCTIAMY ONIUHBL TUHEUHBIX DNIEMEHMO8 ueyp U UX y2ibl, UCHOAb3YSA POPMYIbL ONUHBL OKPYHCHOCTIU U
ONUHBL OyeU OKPYIHCHOCMU, hopMYbl naowadel ueyp;

* pewiams 3a0a4u HA OOKA3AMENbCMBO C UCHONb308AHUEM (OPMYTL ONUHbL OKPYICHOCMU U ONUHbL Oyeu
OKpYydHcHOCIU, (hopmyn naowaoeu ueyp,

* pewams npaxmudeckue 3a0aii, CA3aHHble C HAXOHCOEHUEM 2e0MEeMPUiecKUx Geruyur (UCNOIb3Ya Npu
He0OX00UMOCMU CNPABOYHUKU U MEeXHUYeCKUue cpeocmaeay).

Buinycknux nonyuum 603moxcHocms HAyYUMbCA:

* GLIYUCTAMb NIOWAOU Puyp, COCMABIEHHBIX U3 08YX UlU Oojee NPIMOY20IbHUKO8, NAPANLEN02PAMMOS,
Mpey2obHUKO8, Kpyed U CeKmopa,




® BblHUCIAAMb I’UZOWG()M MHO20Y20/IbHUKOS, UCnoivb3ys OMHOUIEHUA PpasHoseIUuKocmu u

PABHOCOCMABIEHHOCU,
* NPUMEHAMb aNeeOpauyecKull U mpueoOHOMempUYecKull annapam u uoeu 08UNCEeHUs. NPU peueHuy 3a0ay Ha
8bIUUCTICHUE NIOWAOCT MHO20Y20IbHUKOG.

Koopounamui

Bbll’lVCKHuK HAay4umcA.
¢ BBIYUCIIATH JJIMHY OTPE3Ka 110 KOOpAWHATAM €TI0 KOHIOB,; BBIYUCIIATE KOOPAUHATHI CCPCAUHBI OTPE3Ka,

¢ UCIIOJIB30BAaTh KOOpI[I/IHaTHHﬁ MCTOM HJIA U3YUCHUS CBOICTB MMpsAMBIX U OKp}’)I(HOCTeﬁ.

Buinycknux noayuum 603MOACHOCHb:
* 0671a0emb KOOPOUHAMHBIM MEeMOOOM peueHus: 3a0ay Ha 8bIYUCTICHUS U O0KA3AMelbCmed,

® npuo6pecmu onslm UCNOJIb306AHUSL KOMNbIOMEPHBLIX NPOcpaAMM 0151 AHANIUZA YACMHDBIX carydaes 63aumMHnoco

PACNOJI0NCEHUSL OKPYHCHOCIEU U NPAMBIX,
* npuobpecmu onvim B6bINOJHEHUs NpPoeKmoe Ha memy «lIpumenenue KOOPOUHAMHO2O Memooda npu

peueHuu 3a0a4 HA 8bIYUCTEHUS U OOKAZAMETbCNEA).




IINTAHUPYEMBIE PE3YJIBTATBI B OCBOEHUHU IKOJIBHUKAMMUM YV I10
3ABEPIIIEHUH OBYYEHUA

JIMYHOCTHBIE

CnenuanbHo-npeaMeTHbie YY1

MeTtanpeameTHbie YV ]|

PeryasitTuBHble

Ilo3naBaTe/bHbIE

KOMMyHﬂKaTPlBHbIe

-TIOJIOKUTENIBHOE OTHOLICHHE K
YpOKaM MaTeMaTHKH;

-yMeHHe MPU3HABAThH
COOCTBEHHBIE OLIMOKH;
-opMupOBaHME  LIEHHOCTHBIX
opueHTaluii  (camoperymsuus,
CTUMYJIMPOBAHKE, JOCTHKCHHE
H Ip.);

-opmupoBanne
MaTeMaTHYecKoi
KOMIIETEHTHOCTH

B cdepe JIHYHOCTHBIX Yyx y

BBIITYCKHUKOB Oynyt
c(hopMupOBaHBI BHYTpPEHHSSA
O3NS o0yuaromerocs,
aJCeKBaTHas MOTHUBaLUA
yueOHOM JIeATEIbHOCTH,
BKJIrO4ast qu6HbIe u
TI03HABATEJIbHBIC MOTHBBI,
OpUEHTalus Ha MOpaJIbHbBIC

HOPMBI U UX BBIIIOJTHEHHUE.

--BBIIOJHATL  apudMeTHyecKkue

Z[CﬁCTBHﬂ, coue€Tasg YCTHBIE U

MHUCbMEHHBIE TIPUEMBI; HaXOIUTh

3HAUEHHs KOPHSA HATypalbHOH
CTCIICHHU, CTECIICHHU C
panOHAJIBHBIM ToKa3aTeJeM,

MCIIOJB3YsT IPH HEOOXOAMMOCTH
BBIUYHCIHUTCIIBHBIC yCTpOﬁCTBa;
T10JIb30BaThCA OHCHKOﬁ u
NPUKUAKOH IIPU  HPAKTHYECKHX
pacuerax;

--COCTaBJIATh 6yKBeHHbIC
BBIpOXKEHUs U (GopMysbl 1O

YCJIOBHAM 3a4a4; OCYLICCTBIATE B

BBIPAXKCHHAX u dopmymnax
YHUCJIOBbIE MOJICTAHOBKU "
BBITIOJIHATE ~ COOTBETCTBYIOIINE
BBIYHCIICHUS, OCYIIECTBIIATh

MOJICTAHOBKY OIHOI'O BBIPAJKECHHUS
B JIPYroe; BbIpaXkaTb U3 (HOpMyI
OHY
OCTaJIbHBIE;

MEPEMEHHYIO yepes
--BBINIOJIHATH OCHOBHBIC JICHCTBHS
CO  CTENCHSMH  C  ILEJbIMH
M0KAa3aTeIsIMH, C MHOTOYWICHAMH
U anreOpanuecKUMH  JIPOOSMH;
BBITIOJHSATD TOXIECTBEHHBIC

npeoOpa3oBaHus  PalMOHATBHBIX

BBIPAKEHHUI;

--IPUMEHATH CBOJiCTBA
apuMeTHIECKHX KBaJIpaTOB
KOpHeit ISt BBIUNCIICHHUS
3HauUeHWH ¥ TIpeoOpa3oBaHMil
YHCIIOBBIX BBIPAKEHHH,

coZiepKaluX KBaApaTHBIC KOPHU;
--pemarb J'lHHCﬁHBIC, KBaJIpaTHbIC
YpaBHEHHs M  palUOHAJIbHbIE
YpaBHCHHs, CBOIAIIHECS K HHUM,
JIBYX
YpaBHEHHIT u

CHUCTEMBI JIMHEHHBIX
HECJIOXKHBIC
HEJIMHEHHBIE YpaBHCHHUS;

--pemarh

TEKCTOBBIC 3a1a4n

anreOpandecKum METOJIOM,

NpOBOANTL  OTOOp  pelieHHui,

ucxos u3 (hopmynpoBKH
3a1a4n;

--OIpeJIeNATh KOOPJNHATH TOYKH
MJIOCKOCTH,

CTPOUTH TOYKH C

3aJIaHHBIMHA KOOpAUHATaAMH,
M300paxaTh MHOKECTBO PELICHHH
JINHEHHOTO HEpaBEHCTBA;

--HaXOUThb 3HAYCHUA ('lJyHKL[I/Il/l,
3ajaHHON (opMyJioi, TabiMLeH,
rpagukoM 10 € apryMeHry;
HaXOauTh 3HA4YC€HHUSA aprymMeHTa
110 3HAYCHNIO QYHKIIMH, 33 JaHHOH
rpadukoM nim TabauIei;

--Onpe/eNnsiTh CBOWCTBA (YHKIHU
rpaguky;
rpadyuecKue NpeCTaBICHHUs PH

o ce TIPUMEHATH

pCIICHUH YpaBHEHHMi, CHCTEM,
HEPaBEHCTB;
--OIHCHIBATh CBO¥icTBa

HM3y4YEHHBIX (DYHKIHH, CTPOUTH HX
rpapuKH.

-OTCJICKMBATD LeJb y4eOHoI
JeATENBHOCTH (C OMOpoii Ha
MapIIPYTHBIE JIHCTBI) H
BHEy4eOHOii (¢ ornopoii Ha
Pa3BOPOTHI MPOEKTHOM
JIeATEIbHOCTH);

-YYHTBIBATH OPUEHTHPBI, JaHHbIE
YUHTENIeM, IPH OCBOCHUH HOBOTO
y4eOHOro MaTepuana;
-IIPOBEPATH PE3yIbTAThI
BBIUHCIICHUH;

-aJIeKBaTHO BOCIIPHHUMATh
YKa3aHMS Ha OIIMOKH U
UCIPABIAT HailICHHbIE OLINOKH.
-OLICHUBATb COOCTBEHHBIC YCTICXH
B BBIYMCIIUTEIbHOM
JIeATEIbHOCTH;

-IUIAHUPOBATD LIATH 110
yCTpaHeHHIo NpobesioB (3HaHHEe
cocTaBa 4yuceln).

B cdepe perynsaTHBHBIX Yy
BBIITYCKHUKM CMOT'YT OBJIaJIeTh
BCEMH TUMAMH

Y4.J€HCTB. HAPaBICHHBIX Ha
OpraHHu3alHUIo CBOCH paboThl B
OV u BHE ero, BKJIroYas
CMOCOOHOCTH MPHHUMATh U
COXPaHATH y4eOHYIO 1eNb U
3ajiady, INIAHUPOBATh €€
pean3aluio, KOHTPOJIMPOBATh U
OLICHUBATh CBOU IEHCTBHUS,
BHOCHTB COOTBETCTBYIOIINE

KOPPEKTHUBBI U X BBITIOJIHEHUE

--aHAJIM3UPOBATh YCIOBUE 3a1a4n
(BBLAEIATD YUCIIOBBIE JAHHBIC H
LEeNb — YTO U3BECTHO, YTO
TpeOyeTcst HalTH);

-COIOCTABIIATh CXEMBI M YCIIOBUS
TEKCTOBBIX 3a71a4;

-yCTaHABJIMBATh 3AKOHOMEPHOCTH
1 UCIONB30BaTh UX HPH
BBINOJHEHUH 3a/laHHUif;
-OCYILECTBIIATh CHHTE3 YHCIIOBOIO
BBIPAXKEHHS, YCIIOBHS TEKCTOBOMH
3a71aui (BOCCTAHOBJICHHE YCIIOBHUS
10 PUCYHKY, CXeMe, KPaTKOH
3aITMCH);

-CpaBHUBATb U
Ki1accuuuupoBarsh
n300paXKeHHBIE TIPEIMETHI
reoMeTpHYecKHe GUrypsl 1o
3aJIaHHBIM KPUTEPUSIM;

-NIOHUMATh HH(OPMALHIO,
MIPE/ICTAaBICHHYIO B BHIIE TEKCTa,
CXEMBI, TaOJIHIIbI.

-BUJICTh aHAJIOTHU U
UCIOJIB30BaTh UX PH OCBOCHUH
MPHUEMOB BBIUHCIICHUIA;
-KOHCTPYHPOBATh
reoMeTpH4ecKHe GUrypsl U3
3a/IaHHBIX YaCTeH; JOCTpauBaTh
4acThb JI0 3aJaHHOI
reOMEeTPHYECKOil GUrypbI;
MBICJICHHO JIeJTHTh
reOMEeTPHYECKYIO (UTYpY Ha
4acTH;

-COMOCTABIATH HHPOPMALHIO,
MPE/ICTABJICHHYIO B PAa3HBIX
BHJIAX;

-BbIOMPATh 3aJ[aHKE U3
MPE/UTOXKCHHBIX, OCHOBBIBAsICh Ha
CBOMX HHTEpecax.

B cdepe mosnaBatensubix YVY/]|
BBIITYCKHUKH Hay4arcs
BOCIIPHHUMATh M aHAJINU3UPOBATH
COOOLIEHNsT U BaXKHEHIIME HX
KOMITOHEHTBI-TEKCTHI,
HCIIOJIB30BATh 3HAKOBO-
CHMBOJINYECKHE CPEJCTBA, B TOM
4UCclie  OBJAJCBAIOT  JeHCTBHEM
MO/ICITUPOBAHHSI, a TaKXKe
IIUPOKHM CIIEKTPOM JIOTMYECKHX
JIeicTBUI W orepauuii, BKiIOUYas

061].["6 TNIPUEMBI PEILICHUA 3a71a4

--COTPY/{HHYATh C TOBAPHILAMU
IIPU BBIIOIHCHHUH 3a/JaHHIL:
YCTaHaBIMBATh U COOMIOAATH
0uepéNHOCTh AeHCTBUIA,
CPaBHUBATb MOJIyYCHHBIC
Pe3yJIbTaThI, BBICTYIINBATH
HapTHEepa, KOPPEKTHO cOO0IATh
TOBapHILy 00 OIIHOKaXx;

-3a/]aBaTh BOIPOCHI C LENIBI0
MOJIy4EHHUS HY)KHOH
UHpOPMALHH;

-OpraHH30BBIBATH
B3aHMOIPOBEPKY BBIIOIHEHHON
paboTsl;

-BBICKA3bIBATh CBOC MHCHHE NPH
00CyXICHUH 3a1aHUS

B cepe KOMMYHHKATHBHBIX YyX
BBIILYCKHHUKH IIPHOOPETYT yMEHHUsI
YYHTBIBATH MO3ULUIO
cobecenHuKa(apTHEPCTBA),
OpraHHU30BBIBATh U OCYIIECTBIISTH
COTPYAHHUYECTBO M KOOIEPALHUIO C

yauTeaeM u CBEPCTHUKAMU,

aICKBaTHO BOCIIpUHUMATH H
nepeaaBarh uHdopmanuio,
oTobpaxarh npeaMeTHOe
coJepKaHHe u YCIIOBHS
JAEATCIIbBHOCTH B COOﬁU.leHl/IﬂX,
BaOKHEHITUMH KOMIIOHCHTaMH
KOTOPBIX ABJIAOTCS TEKCTBI
3a71aHui.



CO/AEP/KAHHUE IIPOI'PAMMBI (34uaca)
Apudpmerunka

HartypaabHblie ynciaa. CTeneHb ¢ HaTypaJbHBIM IIOKa3aTEIIEM.

Panuonanbubie yucaa. Moayns (aOcomroTHas BennuuHa) yuciaa. CpaBHEHUE PAlMOHAIBHBIX YHCEN.
Apudmernueckue ASHCTBHUS ¢ pallMOHATIBHBIME yuciaMu. CTeneHb C LeIbIM MoKazaresneM. YncaoBble
BBIPA)XEHUS, MOPSJIOK AEHCTBUM B HUX, UCII0JIb30BaHUE CKOOOK. 3aKOHBI apU(PMeTHUECKUX JeHCTBUIA:
[IEPEMECTUTENBHBIN, COYETATENIbHBIN, PACIIPEACITUTEIIbHBIN.

HelicTrBuTenbHble ynciaa. KBagpaTHblii kopenb u3 unciaa. Kopens tperseit crenenu. [louamue o kophe
N-oti cmenenu u3 uyucna. JleWcTBUTENbHBIE YMCIA KaK OECKOHEYHbIE AecATUYHbIe ApoOu. CpaBHEeHUE
JNEHCTBUTENBHBIX YUCEIl, apU(METHICCKHE ICUCTBUS HAl HUMH. DTallbl Pa3BUTHUS MPEACTABICHUA O YUCIIE.
W3mepenus, npuOmmxkeHusi, oleHKH. Pa3mepbl 00BEKTOB OKpY)KaloIIero Hac Mupa (OT 3JIeMEHTapHbIX
yactull 10 BeeneHHol), IIMTENbHOCTD MIPOLIECCOB B OKpY KaroleM Hac Mupe. [IpeacraBienue 3aBUCHMOCTH
MeXIy BeJIMYMHAMH B BUE (hopMyIl. Beiaenenue MHOXKUTENS — CTENIEHU IECATH B 3allMCH YUCIIA.

Anzeopa

AuredOpanyeckue 1poou. ApupmeTnyecKue onepanuu Haj ajaredpandecKuMu Apoosimu. bykBeHHbIe
BBIpaKEHUS (BBIPAKEHUS C epeMeHHbIMHU ). UnciioBoe 3HaueHne OyKBEHHOTO BblpakeHusl. JlonmycTumble
3HAYEHUS TIEPEMEHHBIX, BXOASIINX B anreOpanyeckue Boipaxkenus. [logcraHoBKa BIpaKeHH BMECTO
nepeMeHHbIX. PaBeHCTBO OyKBEHHBIX BbIpaxeHUH. ToXKIeCTBO, JOKA3aTENbCTBO TOXK/IECTB.
[IpeoOpazoBaHus BBIPAKCHUM.

CBoiicTBa cTeneHeil ¢ 1enbM nokasaresneM. MHorowiensl. CiokeHue, BBIMUTaHUEe, YMHOKEHUE
MHOT04JIeHOB. POpMYJIbl COKPAILIEHHOTO YMHOKEHUS: KBaJpaT CyMMbI U KBaJpaT pa3HOCTH, KyO CyMMBbI U
Ky0 pazHoctu. @opMyia pa3HOCTH KBaJIpaToB, GopMyiia CyMMbI KyOOB M pa3HOCTH KyOoB. Paznoxenue
MHOI'O4JICHA HaA MHOXXHUTCIIN. KBaI[paTHblf/'I TPEXUJICH. BI)IZIGJ'IGHI/IG IMOJIHOI'O KBaJipaTa B KBaJI[paTHOM
TpexunieHe. Teopema Buera. Pa3noxkeHne kBagpaTHOrO TpexusieHa Ha JIMHEWHbIE MHOKHUTEIN. MHOTOWIEHBI
¢ oHOM nepemeHHou. CTeneHs MHOTOWIeHa. KopeHb MHOTOWIEHA.

Anrebpanyeckas n1po0b. Cokpaiienue apodeit. JlecTBus ¢ anredpandecKuMu Jpo0sMu.
PanmonansHblie BeIpaykeHUs U UX TipeoOpazoBanusi. CBOICTBa KBaAPAaTHRIX KOPHEH U MX MPUMEHEHHUE B
BBIYUCIJICHUAX.

Ypasnenun u nepasencmea. Ypasuenue c ogHou nepeMeHHoi. Kopens ypaBHeHus. JIuHeliHOE ypaBHEHME.
KBanpatHoe ypaBHeHue: ¢opMyna KOpHEW KBaJpaTHOIO ypaBHEHHUs, PerleHue paiuoHanbHbBIX
ypaBHeHUH. IIpuMmepsl pelnieHuss ypaBHEHUH BBICHIMX CTEIECHEH; METOAbI 3aMEHBI IEPEMEHHOU,
Pa3I0KEHUST HA MHOKHUTEIIH.

VYpaBHeHUE C ABYyMs MEPEMEHHBIMU; PEIIEHWE YPaBHEHUs C JBYyMs MmepeMeHHbIMU. CHucTeMa ypaBHEHH,
peuenue cucteMbl. CucrteMa JByX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU; PEILIEHUE MTOACTAaHOBKOMN
U anreOpandecKuM CIIOKEHHUEM. YPaBHEHHE C HECKOJIBKUMH TIEPEeMEHHBIMH. [IpuMepbl pereHus
HEJIMHENHBIX cucTeM. [IpuMepsl perenus ypaBHEHUN B LENBIX YUCTIAX.

HepaBenctBo ¢ ogHOM nepemeHHOM. Penenne HepaBeHCTBA. JIMHEHHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN
U ux cucreMbl. KBaspaTtHele HepaBeHCTBA. [Ipumepsl peuieniis OpoOHO-TUHEUHbIX HEPABEHCME.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. /[oKazamenbcmeo Yuciosvlx U aneedpauieckux HepageHcms.
Ilepexox oT cJIOBecHO# (POpMYJMPOBKH COOTHOLIEHHI MEXIY BeJMYMHAMH ajared0pamveckoi.
Peenne TekcTOBBIX 32124 ajredpanyeckum crnocodom.

YucnoBble mociaenoBareibHocTH. [loHsATHE mocnenoBarenbHOCTU. ApudmeTnyeckass U reoMeTprudecKast
nporpeccuu. @opMyIbl 001IeT0 WieHa apu(hMETHIECKOW W TE€OMETPUIECKON MPOTrpecCrii, CyMMBI TIEPBBIX
HECKOJIbKUX YICHOB apu(hMETUIECKOM U TEOMETPUUYECKON MPOTPECCUH.

Yucaosbie pynkunu. [lonstue ¢pynknuu. O6macte onpeneneHust GpyHkuuu. CriocoOs! 3amanus GyHKIIUH.
I'padux ¢yHKIMH, BO3pacTaHue U yObIBaHUE (YHKIMHU, HAUOOJbIIEE ¥ HAUMEHbIIEE 3HAUCHUS (PYHKIIUH,
HyJA (PYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA. UTeHNE rpaduKkoB (yHKIIUM.



@DyHKIUHM, OINHUCHIBAIOUINE NPSIMYI0 MU OOpaTHYIO NPONOPHHUOHATIBHYIO 3aBUCUMOCTH, HX TIpaduKu.
Jlunetinas Qyuknus, ee rpaduk, reoMeTpudeckuii cMbici kodddurmentor. ['mnepbona. KBagparuunas
¢bynkuus, ee rpaduk, mapadona. KoopauHatel BepnHbl napadoisl, ock cuMMeTpun. Cmenenuvie (hyHKyuu
¢ HamypanbHulM nokazamenem, ux epaguxu. I'papuxu GyHKIMNA: KOPEHb KBaJApaTHbIN, KOPEHb KyOUUECKUH,
Moyib. Vicnionp3oBanue rpagukoB (GyHKIMNA AJ1s peIIeHUs] YPaBHEHUH U CUCTEM.

ITpumepsl rpaduyeckux 3aBUCUMOCTEH, OTPaXKAIOLIUX pealbHble MPOLECcChl: KonebaHue, MOKa3aTesbHbINH
POCT; uucio6bie QyHKyuu, onucvlearouue Smu nPOYeccyl.

[TapannenbHplii nepeHoc rpaguKOB BIOIb OCEH KOOPAUHAT U CUMMEMPUs OMHOCUMENbHO OCell.

Koopaunarel. V300pakeHre 4yucen TOYKaMHU KOOPAMHATHOM MpsAMON. I'eoMeTpudecKkuii CMBICT MOAYIIS
yuciaa. YUMcIoBble NPOMEXKYTKU: HMHTEPBAJ, OTPE30K, Jyd. Dopmyna paccmosnHus mexcoy MmoUKamu
KOOPOUHAMHOU NPAMOU.
JlexkapToBbl KOOpAMHATHI Ha ILNIOCKOCTH; KOOpAMHAThl Touku. Koopauuatel cepenunbl otpe3ka. Popmyna
pPacCTOSHUSL MEXAY JIBYMsl TOYKaMH IIJIOCKOCTH. YpPaBHEHHE MPSAMOHM, YIIOBOM KOA(PPHUIMEHT MpsIMOii,
yCJIOBHE MapajuIebHOCTU NMPSMBIX. YPABHEHUE OKPYKHOCTH C LEHTPOM B Hayaje KOOPIAUHAT U 6 000l
3a0aHHOl mouKe.
I'paduueckass uHTEpHpeTalusi ypaBHEHUH € JByMs NEpPEMEHHBIMH M UX CHUCTEM, HEPABEHCTB C JBYMs
IIEPEMEHHBIMU U UX CHCTEM.

I'eomeTpus

HavaabHble NOHATHS U TE€OPEMbBI T€COMETPHUH.

BO3HUKHOBEHHE F€OMETPUHN U3 TPAKTUKU.

I'eomerpuueckue Gurypsl u Tena. PaBeHCTBO B TEOMETPHH.

Touka, npsiMas U IIOCKOCTb.

[IonsiTHE O rEOMETPUYECKOM MECTE TOYEK.

Paccrosnue. Otpe3ok, ay4d. Jlomanas.

VYron. Ilpsmoit yron. Octpele u Tynble yribsl. BepTukanbHble U cMeXHBIE YIUibl. buccektpuca yria u ee
CBONCTBA.

[TapamtensHble U nepecekaromuecs npsMeie. [leprneHIuKyIapHOCTh NPSAMBIX. TeopeMbl 0 mapaIeIbHOCTH
U TIEPIEHINKYIAPHOCTH NMPsAMBIX. CBONCTBO CEPEIMHHOIO NMEPHEHAUKYIspa K oTpe3Ky. [lepnenauxymnsap n
HaKJIOHHAd K npsiMoil. MHOroyroinbHUKU. OKPYKHOCTb U KPYT.

TpeyroabHuk. IIpsMoyronbHble, OCTPOYTOIBHBIE, U TYNOYTOJIbHBIE TPEYroJbHUKHU. BbicoTa, MeauaHa,
OucceKkTpuca, CpenHss JUHUS TpeyrojbHUKa. PaBHOOENPEHHbIE W PABHOCTOPOHHHE TPEYTrOJIbHUKU;
CBOWCTBA U IPU3HAKU PABHOOEAPEHHOIO TPEYTOJILHUKA.

[Ipu3Haku paBeHCTBa TpeyroiabHUKOB. HepaBeHcTBO TpeyronbHrka. CymMMa yrioB TpeyrojbHuKa. BHemnHue
YIJIBI TPEYTOJIBHHUKA. 3aBUCUMOCTD MEX/ly BEJINYMHAM CTOPOH M YIJIOB TPEYTOJbHUKA.

Teopema daneca. [lonobue TpeyroapsHukoB; kKodhdumueHT moaoodus. [IpusHaku mogo0us TpEyroJbHUKOB.

Teopema Iludaropa. IIpusHaku paBeHCTBA MPSIMOYTOJIBHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC OCTPOro yrila MpsIMOYTOJIbHOTO TpeyrojibHuKa U yriaoB oT 0° mo 180°; npuBeneHne Kk ocTpomy
yray. Penienne npsMoyroiabHbIX TPEyroJbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO. DOpMYIIbI,
CBSI3BIBAIOIIME CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC OJHOTO M TOTO ke yrja. Teopema KOCHHYCOB U
TeopeMa CUHYCOB; IPUMEPBI UX TPUMEHEHUS JIsl BBIUMCIIECHUS SJIEMEHTOB TPEYTOJIbHUKA.

3ameuaTeNbHbIE TOUKH TPEYroJbHUKA: TOYKHU MEpEecedeHMs] CepeMHHBIX NEepIeHINKYISIpPOB, OHCCEKTpUC,
MeJUaH.

YeroipexyroiabHuk. [lapamnenorpamm, ero cpoiictBa u npusHaku. [IpsMoyroiabHUK, KBaapat, pomMO, uX
CBOMWCTBa U pU3HaKU. Tpanenus, cpeHss JIMHUS Tparneunuu; paBHOOeIpeHHas Tpanelus.

MHoOroyroJibHUKH. Beinykiible MHOrOoyroiapsHUKH. CymMMa yriioB BBITYKJIOINO MHOTOYrOJIbHMKA. BriicanHsbie
Y OIIMCaHHBIE MHOIOYI'OJIbHUKU. [IpaBuiibHBIE MHOIOYTOJIBHUKH.

OxpyxHocts u kpyr. Llentp, pammyc, mmametrp. [yra, xopma. Cektop, cermeHT. LleHTpaibHBINH,
BIIMCAHHBIA YTOJI, BEIMYMHA BIUCAHHOTO yria. B3auMHOe pacmoiioskeHue MPSIMOW U OKPYKHOCTH, O08)X
okpyorcnocmeu. KacarenpHasd U ceKylas K OKPYKHOCTH, PaBEHCTBO KacaTelIbHbIX, TPOBEACHHBIX U3 OJHOU



TOYKH. MempuueCKue COOMHOWERUA 6 OKPDYIHCHOCMU.! ceolicmea CeKYuux, KacamejbHblx, XOp().

OKPY)KHOCTB, BIIMCaHHAaA B TPCYI'OJIBHUK, U OKPYXXHOCTb, OIIMCaHHAas OKOJIO TPEYrOJIbHUKA. Brmcannsie u
OIMMCAHHBIC YCTBIPCXYI'OJILHHUKH. Bnucannvie u onucanmole OKPYIHCHOCMU NPABUSIBHOCO0 MHO20)Y20/IbHUKA.

H3mepenue reomerpuyeckux BeanumnH. J[imHa orpeska. J[immHa 1oMaHoH, MepUMETp MHOTOYTOJIbHUKA.

PaccrosiHue oT TOukKM 10 mpsmol. PaccrosHuMe MeXIy mapajulesIbHBIMU HPsSMBIMU. J[JIMHA OKpY>KHOCTH,
yucio [; mmHa nyru. Bennuuna yrna. I'pagycHas mepa yria, COOTBETCTBHE MEXKIY BEIMYMHOHN yria U
JUIMHOW IyTY OKPY’KHOCTH.

[TonsTre o miomaay miockux ¢uryp. PaBHOCOCTaBIeHHBIE U PABHOBEIUKUE (UTYPBI.

[Inomanps npsmoyrosnbHuka. [lnomaap mnapaienorpamMma, TPEYroidbHUKAa M Tpamneuuu (OCHOBHBIE
¢bopmyinbl). PopMysibl, BbIpaKkaroLMe MJIOLIAb TPEYrojdbHUKA: Yepe3 JBE CTOPOHBI M YroJl MEX1y HHUMH,
yepes nepumemp u paouyc 6nUCAHHOU OKpydxcHocmu, gopmyna Iepona. Ilnowads uemvipexy2onivHuKa.
[Tnomans kpyra U IIOIIAAb CEKTOpPA.

CBsi3b MEXy TUIOMIAASIMU TI0JI00HBIX (UTYP.

Inemenmal 102UKU, KOMOUHAMOPUKU,
CHAMUCMUKYU U meopuu 6eposmHocmeil

Joka3aTeabcTBo. OnpeneneHus, A0Ka3aTelbCcTBa, aKCUOMBI M TEOPEMBbI; CIeACTBUS. Heobxooumvie u
odocmamounvie ycnosus. Konrpnpumep. Jloka3arenabcTBo oT poTuBHOro. IIpsmas u oOpaTHas TeopeMsl.
Ilonamue 06 axcuomamuke u aKCUOMAMUYECKOM nocmpoenuu ceomempuu. Ilameiti nocmynam Jexkauoa u
€20 UCMOpUs.

MHo:xecTBa U KOMOMHATOPUKA. MHodicecmeo. Dnemenm MHOH#CeCm8d, noOMHodcecmso. Obveounenue u
nepeceuenue MHoxcecms. /fuazpammol Jiinepa.
[Tpumeps! pereHrst KOMOMHATOPHBIX 33]a4: epedop BapHMaHTOB, IPABUIO YMHOXKEHHUS.

Crarucruyeckue aaHuble. [IpencTtaBieHue AaHHBIX B BHAE TaOmuIil, auarpamm, rpadukos. CpenHue
pe3yabTaToB U3MepeHUui. [IoHsATHE O CTATHCTHYECKOM BBIBOJIE HA OCHOBE BBIOOPKHU.
[TonsiTre ¥ MpUMEpHI CITyYalHBIX COOBITHIA.

BepositHocTh. YacToTa coOBITHSI, BEpOSTHOCTh. PaBHOBO3MOKHBIE COOBITHS U MOACUYET UX BEPOSTHOCTH.
[IpencraBieHne o reoMeTpUYECKONH BEPOSATHOCTH.

HTOroBblii KOHTPOJIbLHBIH TECT.
IIporpaMMa 3JIEKTUBHOTO Kypca COJEPKUT JBa MOZIYJIS:
«Anzeopan(l u 2 wacmu), «I'eomempusa»(lu 2 uacmu)
B MoayJie «Aaredpa» oTpalbaThIBAlOTCS HaBBIKH pelieHus aaredpanueckux 3aganuit 1 yvactu KUM OI'D.
370 331aHUS ¢ BBIOOPOM OJTHOTO OTBETAa U3 YETHIPEX MPEUIOKEHHBIX BAapHAHTOB, C KPaTKUM OTBETOM U
Ha COOTHECEHHeE, C 3alMChI0 pelleHns. B aToM 61oke mpoBepsieTcsl BiaJieHUE OCHOBHBIMHU aJITOPUTMaMH,
3HaHWE M TMOHMMAaHHE KJIIOUEBbIX 3JIEMEHTOB COJIEep)KaHUs (MAaTeMAaTUYECKUX TOHSATHH, MX CBOMCTB,
IIPUEMOB PELIEHUS 3a7a4 U 1Ip.), YMEHHUE M10JIb30BAThCSI MATEMAaTUUYECKON 3allUChI0, TPUMEHATH 3HAHUA K
pEIIeHNI0 MaTeMaTHYeCKUX 3a/ay, HE CBOJSLIMECS K MPSIMOMY NPUMEHEHHUIO alropuTMma.
3ajaHus 2 4acTH HamNpaBJIEHbl Ha IPOBEPKY BJaJCHUS MAaTepUaJOM Ha IOBBIILIEHHOM ypoBHe. Mx
HazHaueHue — nuddepeHIpoBaTh XOPOIIO YCIEBAIOIIMX MIKOJIBHUKOB 10 YPOBHSM MOJATOTOBKH, BBISIBUTH
HauOoyiee MOJTOTOBJICHHYIO 4YacTh BBITYCKHMKOB, COCTaBJSIOIIYI0 IOTEHUUANbHBIH KOHTUHITEHT
NpOUIBHBIX KJIacCOB. OTH YacTH COJAEpXkKaT 3a/laHusl TOBBIIIEHHOTO YPOBHSI CJIOXKHOCTH, KOTOpBIE
HaIPaBJIEHbl HA IPOBEPKY TAKMX KaYECTB MATEMAaTUYECKON MTOATOTOBKH BBIITYCKHUKOB, KaK:
- YBEpEHHOE BilaJieHHe (HOPMaJIbHO-ONEPATUBHBIM ajIre0panyecKuM anmnaparom;
- YMEHHE pEUIMTh IUIAHUMETPUYECKYIO 3a7ady, IPUMEHSS DPA3IUYHBIE TEOPETUUECKHUE 3HAHMS
Kypca reoOMeTpuH;
- yMEHHE PEIIUTh KOMIUIEKCHYIO 3ajlady, BKJIIOYAIOUIYI0 B ceOs 3HAHHUS U3 Pa3HBIX TeM Kypca;
- YMEHUE MaTeMaTU4YeCKH I'PaMOTHO M SICHO 3alMcaTh pelleHHe, MPUBOJAS MPU 3TOM HEOOXOIUMbIE
MOSICHEHUS 1 00OCHOBAHMS;




- BIIaJICHUE IUPOKUM CIIEKTPOM IIPHEMOB M CLIOCOOOB PacCyKICHUH.

Monayab «I'eomerpus» copepxut reomerpuueckue 3amaun 1 gwactu KMM OI'D. B stom Gnoke
IIOBTOPSAIOTCS OCHOBHBIE F€OMETPUYECKUE CBEJICHUS, U OTPa0aTHIBACTCA HABBIK PEILIEHUS T€OMETPUYECKUX
3ajad.
3ajaHMsl YacTW 2 HampaBJeHbl Ha NPOBEPKY YMEHHUsS pellaTh I[JIaHUMETPUYECKYHO 3aJady, MPUMEHss
pa3iaMyYHbIE TEOPETHUYECKHE 3HAaHUS Kypca I'€OMETPUM; YMEHMsSI MaTEeMaTHYeCKU TIPaMOTHO U SICHO
3aIlMCBIBAaTh pEIleHHEe, IPUBOJS IPU 3TOM HEOOXOAUMBIE MOACHEHHUSI U 0OOCHOBAHUS; BJIJICHUE IIUPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB PACCYKACHUN.

HTorosoe 3ansaTue npeamnojgaracTt MmpoBECACHUC KOHTPOJBLHOI0 TECTa II0 MarcpualaM B (popMe
oro.

MeTtoauyeckuii KOMMeHTapHii. DJIEKTUBHBIC 3aHITHS IO KaXI0H TeMe 1eraecoodpa3Ho pa3OuBaTh
Ha Jtambl (O10km). Kaxknas TemMa HauMHAeTCs C MOBTOPEHHS OCHOBHBIX TeopeM U (OpMyl, a TakkKe
paccMOTpEHHSI HOBBIX, HE BXOJSIINX B OCHOBHYIO IMPOTpaMMy, HO HEOOXOJUMBIX MPHU PELICHUU psiaa
3aja4 Ha 7K3aMeHe. Brigensercs mnepBbii 010K «OCHOBHBIE CBeACHUS». [ PKOHOMHU BpPEMEHH
UCIIONB3YIOTCS TaONuIbl (pa3faToyHblii Marepuan) ¢ (GopMylaMd U PUCYHKAMH, OIOpPHBIE IUIAKATHhI,
cranaoBas Mpe3eHTALMS.

Bropoit 6nok «Pemaem BMecTe» mpeanoiaraer paz0oop pelieHUuil OMOPHBIX JAEMOHCTPAIMOHHBIX
3a/1a4, WCIOJB3YIONMX OCHOBHBIE TEOpeMbl U (OPMYJIBI JAHHOTO paszleina W pellaeMble Pa3HBIMH
crioco0aMu, MOBTOPSIETCST AITOPUTM PELIEHUS 3a/lad M0 TeMe. YUHuTelleM yIeseTcs Cephe3HOe BHHUMAaHUE
pa30opy TUITUYHBIX OIMIMOOK B XOJI€ PEIICHUS 3a/IaHuUs, a TAKXKE 3allUCH OTBETA B IK3aMEHAIIMOHHBIN OJIaHK.
Pemarotcst 3amanust U3 4yactu 1 SK3aMEHAIIMOHHOW pabOTHI C BHIOOPOM OJHOTO OTBETa M3  YETBIPEX
MPEAJIOKEHHBIX BApUAHTOB, C KPAaTKUM OTBETOM W Ha YCTAHOBJICHHE COOTBETCTBHUS MEXKIY
O00BEKTaMHU JIBYX MHOKECTB.

3aHsTHE TIPOJOKACTCS PEIICHUEM 3a/1ad TPyNIaMUi U CaMOCTOSITEIbHBIM pelieHueM. IT0 OJI0KHU
«Pemaem B rpynmnax» u «Pemaem camu». B xozae peunieHHs 3a1ad peKOMEHAYETCS MNPHUAEPKUBATHCA
npuHiuna «OT MPOCTOTO K CI0KHOMY» TIOJI PYKOBOACTBOM YUUTEISI.

Yuutenbr MOXET CIUIAaHMPOBAaTh YypPOKU TApHOW paboThl, THe ydalluecs TOTOBITCS K
CaMOCTOSITEIbHON M KOHTPOJIbHON paboTe, 3a4eTy, 3alluTe IPOeKTa.

Yunutento HE0OXOJUMO MOOHIPATH CTPEMJICHHE ydaluxcs padoTaTh B WHAMBUAYAILHOM PEXHME.
Ha Bcex Tumax 3aHATHH YYUTETIO CIEAYET MOAAECPKMBATH AKTUBHBIA JUAJOr C YYalIMMHCS. YUUTEIb
CUCTEeMAaTUYECKH OCYIIECTBIIET MOHUTOPUHT JIOCTIDKEHHUS O0Os3aTENbHBIX pe3ylIbTaTOB OOYYEHHS,
CBOEBPEMEHHO OCYIIIECTBIIAECT KOPPEKIIMIO 3HAHUN YYaIIUXCS.

Annapam Konmpona.

B nmpomecce OCBOGHMS ydalIMMHUCS KaXXJIOrO0 MOIYJIS Kypca MPEeIyCMOTPEHO MPOBEICHHUE
TPEHUPOBOYHBIX TECTOB U CAMOCTOSATEIBHBIX Pa0OT, O3BOJSIONIMX MPOBOJUTH TEKYIIHH U TeMaTHUYECKUN
KOHTPOJIb 3HAHUW M YMEHHM ydammxcs. B KoHIle M3ydeHHs Kypca MPOBOJMTCS WUTOTOBas KOHTPOJIbHAsS
pa0ora.

TpeHnpOBOYHBIE TECTHI M CAMOCTOSITEIIbHBIC pabOTHI, HAIIEJICHHBIC HA MTPOBEPKY 3HAHUW OCHOBHBIX
TEOPETUYECKUX CBEJICHUH, OIICHWBAIOTCS  «3auTeHOo» (TpU YCIOBUU BBIMIONHEHUH He MeHee 75%
MPEAJIOKEHHBIX 3aJlaHui) WIM «HE 3a4TeHo». MrToroBas KOHTpoJbHAs paboTa COCTaBISIETCS IO
Matepuaiam B ¢opme OI'D. Ilpu cocraBieHHH pabOTHI YYUTENIb MOXET UCIOIB30BAaTh MaTepHUabl U3
CITUCKA JIUTEPATyphbl, PEKOMEHJOBAHHBIE JIJII OPraHU3aIuu MOAroTOBKH K OI'D.

OcymiecTBieHHE KOPPEKUMU 3HAHUM ydyalluxcsli MTPOBOJUTCA HAa OCHOBAHMM MOHHUTOPHUHTA
OTCIICKUBAHMS PE3yJbTaTOB 00yueHUs. B TedeHMe m3ydeHUs JaHHOTO AJIEKTHBHOTO Kypca 3amloJIHSIETCS
TabyuIa, B KOTOPOH cofiepKaTcs pe3ynbTaThl BRIMOJIHEHUS TECTOB M CAMOCTOATEIbHBIX paboT. [IpumepHbIit
BapUaHT 3aMOJHEHUS TaOJIHIIBI U KpaTKHEe 0003HAYCHUS TIPEITI0KEeHBI HUXKe (Tadmuma 1).

Tabmuna 1.
Pe3ysbTaThl BHINOJHEHHS TECTOB H CAMOCTOATEIBHBIX Pa0doT yyamuxes 9 kiiacca npu
HU3YYEHHNH 3JIeKTHBHOT0 Kypca
«MartemaTHuka: noaroroska k OI'»



Crnuc CopepxaHre MPOBEPOYHBIX PabOT
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3a BBIMOJIHCHHE TeCTa OOYYAIONIUICS IMOJIy9aeT YMCIIO MPOICHTOB, MOJIy4aeMOe JCIICHUEM BEPHO
BBIIIOJIHEHHBIX 33JJaHUI HA 4YMCIIO BCeX 3aaHuil, yMHOxkeHHoe Ha 100%.
MOHHTOPHHT OTCJICKUBAHUS PE3YIHTATOB O0YUCHHSI IIO3BOJISIET CBOCBPEMEHHO BBISIBUTH
«3anajarolme» TeMbl Kypca, IPOBECTH KOPPEKIIUIO U 0Ka3aTh WHAMBUIYAIbHYIO TIOMOIIb YUaIlUMCS.
Y4eOHO- TEMAaTHYECKHI IJIaH

Ne Ha3Banue (Tembl) MOayJIst KoauuecTBO N3 aHux
Hacos TEOpHsl | TpaKTUKa

1. Anrebpanueckue 3a1aHusl 0a30BOI0 YPOBHS 13 7 6
2. ['eomeTpryeckue 3a1a9u 0a30BOTO YPOBHS 6 3 3
3. [IpakTuueckue 3agaun 6 4 2
4. 3aaHus TOBBIIIEHHOTO YPOBHS CJI0KHOCTH 4 2
5. Htorosoe 3ansTre 3 - 3

OO0111e€e KOJIMYECTBO YaCOB 34 18 16

Monayasb 1. Anzedpauueckue 3a0anusn 6a306020 yposHs.

BBenenue: nenp U copepKaHME DSJEKTUBHOTO Kypca, (opmbl KOHTpoJs. OOBIKHOBEHHBIE H
necatuunble qpoou. CtanaapTHbI Bua ynciaa. OKpyrieHHe U CpaBHEHHE 4Hcel. bykBeHHbIE BBIpaKEHUS.
O6mactp gomycTumblx 3HadeHUi. Dopmynel. CremeHb ¢ IEAbIM  IOKa3aTesdeM. MHOTOWICHBHI.
IIpeoOpa3oBanue BbIpakeHUH. Pa3nojkeHHMe MHOTOWIEHOB HAa MHOXUTENU. AnreOpanveckue ApoOH.
Coxkpamenue anredpanyeckux apooeit. [IpeoOpazoBanus parmoHaTbHBIX BhIpakeHU. KBajpaTHbie KOPHH.
JIuneitnsle u kBagpaTHble ypaBHeHUs. Cuctemsl ypaBHeHU. HepaBeHCTBa C OHON NEPEMEHHOM U CUCTEMBI
HepaBeHCTB. PemieHune kBaapaTHBIX HepaBeHCTB. [locnemoBaTenbHOCTH M mporpeccuu. PexkyppeHTHbIe
dbopmybl. 3aaun, perraeMple ¢ IOMOLIBIO IPOTPECCHIA.

Uucna Ha xoopanHaTHOM npsMou. [IpencrtaBieHue pelieHnii HEPABEHCTB U MX CUCTEM Ha KOOPAMHATHOU
npsamoil. dyakiuu U rpapuku. OCOOEHHOCTH PACIONIOKEHUS] B KOOPAMHATHOW IIOCKOCTH TpaduKoB
HEKOTOPBIX (YHKIMHA B 3aBUCHMOCTH OT 3HAYEHHS IapaMeTpoB, BXOAAIIUX B (OpMyIibl. 3aBUCUMOCTh
MEX/1y BEJIMUMHAMM.

Moayas 2. I'eomempuueckue 3a0auu 6a306020 ypoeus.

TpeyroiabHUKH, YeTHIPEXyroJbHUKH. PaBEHCTBO TpPEyroiabHUKOB, mozodue. DOpMyinbl IUIIOMIAH.
[IponopuronanbHble 0Tpe3ku. OKPYKHOCTH. YIJIbI: BHUCAHHBIE U LICHTPAJIbHBIE.



3a0anus noGLIUIEHHO20 YPOBHA CTIONCHOCHIU.

[IpeoOpazoBanms anreOpanvdecKux BBIPAKCHHN. YpaBHEHUs, HEPABEHCTBa, CUCTeMBI. McciaenoBanue
¢ynkuun u noctpoenue rpaduka. Kycouno-zagmanneie QyHkiuu. IlocTpoenue rpadukoB C MOIYJEM.
3agaun Ha JABMJKEHHE. 3a/aud Ha cMecH, ciulaBbl. ClI0KHbIE MPOLEHTHI. 3aJaud Ha COBMECTHYIO paboTy.
3amaHus C TapaMeTpoM: HcclieoBaHHe TrpadukoB (QyHKIHMHA, pelieHHe YpaBHEHHH M HEpPaBEHCTB C
napamMeTpoM. 3HaKM KOpHEH KBaJpaTHOro TpexuieHa. PacrosiojkeHue KOpHEH KBaJpaTHOIO TpeXwieHa.
[Tapamertpsr &, b, C 1 KOpHM KBaApaTHOrO TpexwieHa. ['eoMeTpuuecKue 3a1aqH.

Hmozo6oe 3anamue. I1poBeieHre UTOrOBOTO KOHTPOJIBHOIO TECTa



Kaneﬂnapﬂo-TeMaanecxoe NJJaHHPOBAaHUE

Ne 3amsaTus B Hata
3aH Tema 3ansaTHSA
ST Teme [Inan (OF) ¥
Monayasb 1. AnredOpanyeckue 3aganus 0a308oro yposus (13 yacoB)
Botuucnenusa (2 uaca)
1 1 OOBIKHOBEHHBIE U IecATHYHbIE Apoou. CTaHAApTHBIN BU/T 6.09
qHca.
2 2 Tpenuposounvie sapuanmol. Camocmosmenvhas paboma. 13.09
Ypasnenus u nepasencmea (3 uaca)
3 1 JIuHeiiHbIe U KBaJIpaTHBIC YPABHEHUSI. 20.09
4 2 JIuneiiHble U KBaJIpaTHbIC HEpaBeHCTBA. CHCTEMBI 27.09
HEPaBCHCTB.
5 3 Tpenuposounvie sapuanmul. Camocmosmenvras paboma. 4.10
Koopounamnuasn npamasa. I paguxu (3 uaca)
6 1 UYucna Ha kKoopauHaTHOU Tpsimoid. [IpeacraBnenue pemenunii | 11.10
HEPaBEHCTB U UX CHCTEM Ha KOOPJWHATHOM MPSMOH.
7 1 I'paduku QpyHkuuii 1 UX CBOICTBA. 18.10
8 2 Tpenuposounvie sapuanmul. Camocmosmenvras paboma. 8.11
Anzeopauueckue evipasrxcenusn(2 uaca)
9 1 MHorouneHsl. Ainredpandeckue Apoou, CTETICHH. 15.11
JlonmycTruMble 3HaYeHUs IEPEMEHHOM.
10 2 Tpenuposounvie sapuarnmol. CamocmosmenvHas paboma. 22.11
Ilocneooeamenvnocmu (2 uaca)
11 1 Yucnossle nocnenoBarenbHocTu. [Iporpeccun. 29.11
12 2 Tpenuposounvie eapuanmol. CamocmoamenvHas paboma. 6.12
13 3 Obobwarowuii mecm mooyisa «Aneebpay» 6a308020 yposHsi. 13.12
Monayasb 2. 'eomeTpuyeckue 3agaun 6a30Boro ypoBusi (6 4yacon)
Iloocuem y2noe(2 uaca)
14 1 Tpeyronbauk. YetbpexyroabHuK. OKpyKHOCTB. 20.12
15 2 Tpenuposounwvie sapuanmol. Camocmosmenvhas paboma. 27.12
Ilnowaou guzyp (2 uaca)
16 1 UYetbipexyroabHUKU. TpeyronbHUK. OKpY>KHOCTb M KPYT. 17.01
17 2 Tpenuposounvie sapuanmul. Camocmosmenvuas paboma. 24.01
Buioop eepuvix ymeepicoenuii(1 uac)
18 1 TpenupoBouHbIe 3a0aHUS. 31.01
19 2 Oboowarowuti mecm mooyas «I eomempusy 6a306020 7.02
VDOBH3.
Moayas 3. lIpakTuueckue 3agauu (6 4acoB)
Texcmoewie 3a0auu (3 uaca)
20 1 Urenue rpauKoB U JUarpaMmm. 14.02
21 2 TexcToBbI€ 3a7jaun HA IPAKTUYECKUN pPaCcCyeT. 21.02
22 3 Tpenuposounvie sapuanmol. Camocmosmenvras paboma. 28.02
Peanvuas nnanumempusn. Teopusa eepoamnocmei (2 yaca)
23 1 Pemenue 3a1a4y npakTHYeCKOM HAIIPaBIEHHOCTH. 7.03
24 2 DeMeHTHl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEH. 14.03
25 3 Oboowarowuii mecm «Illpakmuyeckue 3a0auuy. 21.03




Ne

No 3ansaTus B Hara
3aH Tema 3anaTus
ST Teme IIman daxkTt
Mopnyas 1 u 2. 3aganusi NOBBILIEHHOTO YPOBHS CJI0KHOCTH (6 yacoB)
26 1 ITpeoOpa3oBanus anreOpandecKux BHIPAKCHUN. 11.04
27 2 YpaBHEHHUsI, HEPABEHCTBA, CHCTEMEI. 18.04
28 3 UccnenoBanmne GpyHknmu u mocrpoeHue rpapuka. 3amanus ¢ | 25.04
MapaMeTPOM.
29 4 TexcroBbIe 3a1a4U. 2.05
30 5 ['eomerpuueckue 3axaun 16.05
31 I'eomeTpuueckue 3a1aun 23.05
Hrorosoe 3ansitue (3uaca)
32- 1-3 Hmoezoswiti mecm

34




CITHCOK PEKOMEHJYEMOH JIHTEPATYPbI

1. VueOuuku: Mopakouu A.I. u ap. «Anredpa7», «Anrebpa8», «Anre6pad». Hacrp.YdeOHUK.
Yactb 2. 3amauduk. M. : MHeMoO31Ha
. Munaktraeckue marepuansl: Anekcanaposa JILA. Anrebpa 7, 8, 9. CamocTosiTenbHbIe paboThL. M.
: MHemo3uHa
. Anekcanapoa JILA. Anrebpa7, 8, 9. Kontponbabie paboTel. M.: MHeMO3HHA
. Mopakosuu A.I'. Anre6pa, 7 -9.Tectsl. MHeMO31Ha
. Meropnueckne Mmatepuansl: MopakoBuu A.I. Anrebpa, 7 -9. Mertoauueckoe mocobue s
yuureneid. M.: Muemo3nna
. JI.C.Atanacsan u ap. «['eomerpus 7 — 9» Yuebnuk. M. : [IpocBenienue
. H.b. MenbuukoBa. ['eomerpus 7, 8, 9. Konrponbusie pabotel. M.: Jk3amen, 2014
. A.B. ®@apkos. Tectsl o reomerpuu 7, 8, 9. Dk3amen, 2014
. H.b. MensuuxoBa, I'.A. 3axaposa. Jlumpaktudyeckue Mmarepuayibl no reomerpuud 7, 8, 9. M.:
Oxk3amen, 2014
10. [Ipo6nembr peanuzanuun GI'OC npu oOydyeHHH MaTeMaTHKE B OCHOBHOW W CTaplieu
o0mieo0pa3oBarenpHONM MIKOJIe: MOHOTrpadus / KoJuiekTuB aBTopoB: MBaniok M.E., Jlunmmuaa
B.B., Makcrotun A.A. — Camapa: uzn-so OOO «Ilopto-npunt», 2014 — 338c.
11. TpenupoBounbsle MaTepuaisl A noarotoBku k ['MA no marematuke-2014: nunakruyeckue
matepuansl / coct.: A.A. Makctotun, FO.H. Henenko, T.II. Hlanosamoa. Camapa: OOO
«M3natensctBO Ac 'apa», 2013. 142c.
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12.  TpeuupoBouHble MaTepuaibl Iist moAroToBkH K [ A no matemaruke-2015: aupakrudeckue
matepuaisl / cocT.: A.A. Maxkctorun, FO.H. Henienko. - Camapa: , 2014. 140c.
13. A.A. Makciotud. Maremaruka-9. YueOHoe TmOcoOHME il MOATOTOBKM K BBITYCKHBIM

JK3aMeHaM 3a 9 Kjacc M BCTYNMTEIBHBIM 3K3aMEHaM B JIMLEH, 'MMHA3UM, MaTEeMaTHYECKHE
kiaccel. Camapa, 2007.-422¢

14. I'MA — 2015: Maremartuka: 9-if knacc: TpeHUPOBOUYHbIE BApUAHTHI SK3aMEHALMOHHBIX PaboT
JUIsL TIPOBEJEHHUS TOCYAAapCTBEHHOW MTOrOBOM arTecTalliM B HOBOM ¢Qopme / aBT.-coCT.
E.A.bynumosuy, JI.B. Ky3nenosa, JI.O. PocnoBa u ap. — Mocksa: ACT: Actpens, 2014

15. Matemaruka. 9 knacc. IlogroroBka k I'MA. 3aganust ¢ mapameTpoM: TEOpHsl, METOAMKA,
ynpaxHenus u 3agaqn. / [lox pen. @.®. Jleicenko, C.}O. KynabyxoBa. — PocroB — na Jlony,
Jlernon, 2014

16. Marematuka. 9 kmacc. A - 2015. Tpenaxep Ui NOATOTOBKM K 3K3aMeHy. Aure0pa,
reOMeTpHsi, peajbHasi MaTeMaruka: yaeOHo-meroanueckoe mocobdue. / ITox pen. .. JlbiceHko,
C.10. KynabyxoBa. — PoctoB — Ha lony, Jlernon, 2014

17. MaremaTuka. 9 kmacc. Tematuueckue Tectbl Juist moiarotoBku k I'MA-2015. AnreOpa,
TeOMETpHSI, TEOpUsl BEPOATHOCTEH M craTHcTHKa: / ydeOHO-MeToandeckoe nocooue. / Tlox pe.
@.®. JIsicenko, C.}O. Kynabyxoa. — PoctoB — Ha [lony, Jlernon, 2014

18. Matemaruka. 9 xinacc. [Togroroska k OI'D -2015. YueGHO-TpeHMPOBOYHBIE TECTHI IO HOBOM
nemosepcuu / [lon pen. @.®. JIsicenko, C.10. Kynabyxosa. — PocroB — Ha Jlony, Jlernon, 2015

19. OI'D (I'MA-9). Matematuka. OCHOBHOI rocyJapCTBEHHBIN dk3aMeH. Teopusi BEpOITHOCTEH
U 37eMeHThI cTatucTuku / A.P. Pa3anoBckuii, [I.I. Myxun. — M.: U3natenscTBo «OKk3amen», 2015

20. OI'D (T'MA-9) 2015. Maremaruka. 3 momyias. OCHOBHOM TOCYmapCTBEHHBIH dK3aMeH 30
BApUAHTOB THMOBBIX TecTOBbIX 3amanuid / Amenxo W.B., IlecrakoB C.A. u ap. — M.:
HznparenscTBO «IK3aMen», uzaareabctso MITHMO, 2015.

21. HNurepHer pecypcsl Ajst moarorosku k 'MA

®denepallbHbII HHCTUTYT Megaroruyeckux usmepenuit (OGUIIN)
www.fipi.ru
http://www.gotovkege.ru.html
http://www.AlexLarin.ru.html
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