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IHosicHuTeIbHAA 3aIIUCKA

JlaHHas mporpamMma 3JIEKTUBHOIO Kypca NpeJHa3HaueHa A oOydaroummxcs 9-X KJIaccoB
0011e00pa3oBaTeNbHBIX YUpEXKIACHUH M paccunmTaHa Ha 34 dvaca. OHa TpenHa3HAuYeHA ISl TTOBBIMICHUS
3¢ GEKTUBHOCTH MOATOTOBKM OOyuaromuxcs 9 kiacca K OCHOBHOMY TIOCYIapCTBEHHOMY 3K3aMEHY IO
MaTeMaTHKE 32 KypC OCHOBHOW MIKOJBI M MPEIyCMaTPUBACT WX MOATOTOBKY K JajbHEWIIeMy OOY4YEHHUIO B
CpeaHel LIKoJIe.

[Tporpamma 31€KTHBHOTO Kypca coderaercs ¢ o0biM YMK, pekoMeHJ0BaHHBIM K HCIIOJIb30BAHHIO
B o0Opa3oBarenbHOM mpouecce. [Iporpamma 37€KTHBHOrO Kypca corjlacoBaHa ¢ TpeOOBaHUAMHU
roCy/1apCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAApTa U COJIEP>)KaHUEM OCHOBHBIX IPOTrpamMM Kypca MaTeMaTHUKU
OCHOBHOM IIKOJIBI.

[TporpamMMoii IMIKOJBFHOTO Kypca MaTEeMaTWKH HE MPELyCMOTPEHBI 0000IIEHHEe W CHCTEeMaTH3alus
3HAaHUI 0 Pa3JIMYHBIM pa3jienaM, MOJIyYEHHbIX YJallUMHUCS 3a Bech nepuoja oOydeHus ¢ 5 mo 9 kiacc.
OnexkTuBHbIN Kypc «M30paHHbIe BOIPOCH MAaTEMaTHKW» ITO3BOJIUT CUCTEMATH3UPOBATh U YTIIyOUTh 3HAHUS
yUaIlUXcsl MO PAa3IUYHBIM pasfesiaM Kypca MaTeMaTHMKM OCHOBHOM IIKOJIBI (apudmeruke, aireodpe,
CTaTUCTUKE M TEOPUM BEPOATHOCTEW, TreoMeTpuu). B 1gaHHOM Kypce Takke paccMaTpUBarOTCs
HEeCTaHJAPTHbIC 3aJJaHUs, BBIXOASAIIME 332 PpaMKH HIKOJIBHON Iporpammsl (rpaguku ¢ MoJyJieM, KyCO4HO-
3aJlaHHble (PYHKIMH, peIeHHE HECTAaHAAPTHBIX YPaBHEHUI U HEPABEHCTB U JIp.). 3HaHUE 3TOr0 MaTepuaia u
YMEHHUE €ro MPUMEHSTh B NPAKTUYECKOH NeATeTbHOCTH MO3BOJMT HIKOJIBHHUKAM pELIaTh Pa3HOOOpa3HbIe
3aJlauM pa3IM4YHON CJI0KHOCTU M MOJATOTOBUTHCS K YCIELIHOM cllaye 3K3aMeHa B HOBOW (opmMe UTOroBOM
aTTeCcTaluu.

Kaxnoe 3ansiTHe, a Takke BCE OHU B 1I€JIOM HalpaBJeHbl HAa TO, YTOOBI PAa3BUTh UHTEPEC IMIKOJIbHUKOB K
IpeIMETy, O3HAKOMHUTh MX C HOBBIMU HUJESIMU M METOJAaMHU, paclIMpUTh PEJCTaBIeHUE 00 U3yyaeMOM B
OCHOBHOM Kypce MaTepuale, a INIaBHOE, PaCCMOTPETh HHTEPECHBIE 3a4a4H.

OTOT Kypc MpeajaraeT ydauluMcs 3HAaKOMCTBO C MaTEMAaTHUKON Kak C OOLIEKYJIbTYPHOH LIEHHOCTHIO,
BBIPAOOTKOW TMOHUMAHHUA MMM TOTO, YTO MaT€MaTHKa SBISETCS MHCTPYMEHTOM IO3HAHHS OKPYXKAIOMIETO
MHpa ¥ caMoro ceosl.

Ecim B u3ydeHMM @IPEeIMETOB €CTECTBEHHOHAYYHOIO IMKJIA O4YEHb Ba)XXKHOE MECTO 3aHUMAET
HKCHEPUMEHT U HMMEHHO B IPOLECCE SKCHEPUMEHTa U OOCYKIEHHS €ro OpraHu3alMd U pe3ysIbTaToB
(bopMHPYIOTCS M Pa3BUBAIOTCS MHTEPECH YUCHUKA K TaHHOMY IPEIMETY, TO B MaTEMaTHKE YKBUBAICHTOM
SKCIEpUMEHTA SBJIsIeTCs pelieHue 3a1a4. CoOCTBEHHO BeCh KypC MaTEMaTUKU MOXET ObITh IOCTPOEH U, KaK
IIPABUJIO, CTPOUTCS Ha PEIIEHUN PA3JIUYHBIX 10 CTEIIEHU BaXKHOCTH U TPYJHOCTH 3a/a4.

Ilesib 3/1eKTMBHOIO Kypca: cHCTeMaTH3allds 3HAaHUM M CIOCOOOB JESTENbHOCTH Yy4allluXcs IO
MaTeMaTHKe 3a Kypc OCHOBHOM IIKOJBI, MOATOTOBKa oOOydamomuxcs 9 Kiacca K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHy o MaTemartuke. YcrnemiHas ciada OI'D, nepexon B 10 kiacc no BeIOpaHHOMY
npoduio(pu HeoOX0IMMOCTH).

3agaum kypcea:

obyyaiowue: (popmuposanue noznasamenbHux u no2uyeckux YVJi)
—  @opmupoBanue "6a3pl 3HaHUN" MO anredpe, reOMETPUU U pealbHON MaTeMaTuKe, MO3BOJIIOIIEH
OecIpersATCTBEHHO ONIEPHPOBATh MATEMAaTHIECKUM MAaTEPHaIOM BHE 3aBHCHMOCTH OT CIIOCO0a
MIPOBEPKH 3HAHUI.

HayuuTh npaBUIbHOM HHTEPIIPETAIMH CIIOPHBIX (POPMYITUPOBOK 3aIaHUH.
— Pa3BUTH HaBBIKM PEIICHUS TECTOB.
— Hayunts makcumanbHo 3G (HEKTHBHO pacpeiessiTh BpeMsi, OTBEJACHHOE Ha BBHITTOJTHCHUE
3aJaHusl.
— TloaroroButs Kk ycnemHou caaye OI'D mo maTreMatuke.

pazeusarowue: (hopmuposanue pecyramusnvix YVJ/I)

®  yMeHHE CTaBUTh Iepes co0O0M 1esb — meJienoJaranme, Kak IoCTaHOBKY y4eOHOM 3a7jauil Ha OCHOBE
COOTHECEHMSI TOTO, UTO Y>KE€ U3BECTHO M YCBOCHO yYaIllUMCs, U TOTO, YTO €I1[€ HEU3BECTHO;



® [UIAHUPOBATH CBOIO PabOTY - IVIAHMPOBAHHUE — OIIPEJICIICHUE MTOCIIEI0BATEILHOCTH TPOMEXKYTOUHBIX
1eJIel ¢ y4eTOM KOHEYHOT'O pe3yiIbTaTa; COCTABJICHHUE IJIaHa U NTOCIIE10BaTEIbHOCTH JEHCTBUN;

® KOHTPOJIb B OpME CIIMYEHHUs crioco0a JeHCTBUS U €ro pe3ynbTaTa ¢ 3aJaHHBIM TAJIOHOM C LEJIBIO
0OHapyXEeHUs OTKJIOHEHUH U OTIMYUIN OT ITAJIOHA;

® OIIE€HKA - BBIACICHUE U OCO3HAHME YYAlIUMCSI TOTO, YTO YK€ YCBOCHO M YTO €IIC NOJJICKHUT YCBOCHHUIO,
OCO3HAaHHE Ka4Y€CTBa 1 YPOBHA YCBOCHUS,

socnumameinvHule: (hopmuposanue KOMMYHUKAMUBHBIX U auyHOCmHbIX YV V]])
® (opmupoBaTh yMEHUE CIyIMIATh U BCTYNATh B IUAJIOT;
® BOCHUTHIBaTh OTBETCTBEHHOCTh U AKKYPAaTHOCTb;

® Y4acTBOBATh B KOJUIEKTUBHOM OOCYKIEHUHU, IPHU ITOM YUUTHCS YMEHHIO OCO3HAHHO U MPOU3BOJIBHO
CTPOUTH PEUYEBOE BBHICKA3bIBAHNE B YCTHOM M MMMCBMEHHOM (hopme;

® CMBICJIOOOpA30BAHUE T. €. YCTAHOBIICHUIO YYAIIIUMUCS CBSI3U MEXKY 1ICIbI0 yueOHOU e TeIbHOCTH
U ¢ MOTHBOM, JPYTUMH CJIOBaMH, MEXKAY pPE3yJIbTaTOM-IIPOAYKTOM YYCHUS, IOOYXIAIOIIMM
JIeATEIILHOCTD, M TEM, PaJId Yero OHa OCYIIECTBISCTCS,, CAMOOPTaHU3AIIHSL.

DyHKUMH Kypca

e  OpHEHTAalLMs Ha COBEPIICHCTBOBAHME HABBIKOB MO3HABATEILHON, OPTaHU3ALMOHHOM IS TEIbHOCTH;
e komIeHcanus HemoctatkoB 3YH mo mareMaTtuke.

Metoanb! n (popmbI 00yUeHH S

MeTtoabl U GopMbl 00yUEHUS ONPENENAIOTCS TPEOOBAaHUSAMHU O0YUEHUS], C YYETOM HWHAUBUAYAJIBHBIX 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, pOJIEBbIE UIPbl, TPEHUHTH, BHE 3aHATUH - METOJ
IIPOEKTOB);

® JMYHOCTHO - JEATEJbHOCTHBIH M CYOBEKT — CYOBEKTHUBHBIM moaxo] (Oosbliiee BHUMaHUE K
JUYHOCTH YYaILETOCs, a HE LENSIM YUYUTENs], pABHOIIPABHOE UX B3aHUMOJAECHUCTBHE).

Jlnst paGoThl ¢ yyamumucs, 0e3ycliOBHO, IPUMEHUMBI Takue (opMbl pabOThI, KaK JEKIUS U CEMHHAP.
[ToMrMO 3THX TpPaAMLMOHHBIX (POPM pEKOMEHIYeTCsS MCIIOJIB30BaTh TaKKe JIUCKYCCHUH, BBICTYIUJICHUS C
JOKJIaIaMH, COAEPIKAIIMMH OTYET O BBHITIOJHEHUH WHAWBUIYAITBHOTO MM TPYIIIIOBOTO JOMAIITHETO 33 JaHHS
WIA C COAOKJIAJaMH, JOTOJHSIOIMUMH JIEKIUIO yduTess. BO3MOXHBI pasziauuHble (OPMBI TBOPUECKOM
paboTHl yJamuxcs, Kak HalpUMep, «3allUTa PEeIIeHNs», OTYET MO Pe3ysIbTaTaM «IIOMCKOBOW» paboThI Ha
oOpa3oBaTenbHBIX caiiTax B MHTepHeTe Mo yka3zaHHON Teme. TakuM 0Opa3oMm, TaHHBIN Kypc HE UCKIIOYaeT
BO3MOYKHOCTH TIPOCKTHOH IESTETHHOCTH YYalllMXCs BO BHEYPOYHOE BpeMs. MITOroMm Takod NesITeIbHOCTH
MOTYT OBbITh TBOPYECKHE PAOOTHI.

[Ipenymaraemsrii Kypc SIBIISICTCS Pa3BUTHEM CHCTEMBI paHee MPUOOPETEHHBIX MPOTPAMMHBIX 3HAHUH, €ro
LeJIb - CO3/1aTh IEJIOCTHOE IMPEACTABICHHE O TeME U 3HAYUTEIbHO PACUIMPUTH CIIEKTP 3371a4, MOCHIbHBIX
IS yqamuxcs. Bee cBoiicTBa, BXOAAIINE B KYpPC, H UX JIOKAa3aTeIbCTBA HE BEI3OBYT TPYJHOCTH Y YUaIIHXCS,



T.K. HE COAEp’KAaT TIPOMO3JKHMX BBIKJIAJOK, a KaXKI0€ Mpeablayliee TOTOBUT nocienyromee. I[lpu
HaMpaBJSIIOIIEH POJIM yYUTENs IIKOJIBHUKM MOTYT CaMOCTOATENBHO C(OPMYJIHMPOBaTh HOBBIE Ul HUX
CBOMCTBAa M Jake JO0Ka3aTb MX. Bce NOIDKHO pacrosaratb K CaMOCTOSTENIbHOMY IIOMCKY M IIOBBIIIATH
UHTEpEC K H3Y4eHHIO Ipeamera. lIpencraBniss ydamummcss BO3MOKHOCTb OCMBICIUTH CBOWCTBA U MX
JI0Ka3aTeNbCTBA, YUUTENb PA3BUBACT TEOMETPUUECKYIO HHTYUIHIO, 0€3 KOTOPOM HEMBICIIMMO TBOPYECTBO.

Takum oOpa3oM, mporpamma NpUMEHUMA JUIs Pa3jIMYHBIX TPYIN IIKOJBHUKOB, B TOM 4HCIE, HE
MMEIOIINX XOPOILEeH MOATOTOBKH. B 3TOM ciyyae, yduTenb MOXET Cy3UTh TpeOOBaHUS M NPEIJIOKUTH B
KayecTBE JOMAIlIHUX 33JaHUi CO3/1aHue TBOPYECKHX PabOT, MPH 3TOM y JETeH pa3BUBAETCS MHTYHUTHBHO-
aCCOLMAaTUBHOE MBIIIIJIEHUE, YTO HECOMHEHHO, IOMOXET UM IIPU BBINIOJHEHUH 3aaanui OI'D.

OcHoBHast (yHKUUSA y4duTenas B JAHHOM Kypce COCTOMT B «COIPOBOKACHUU» YYaIlerocs B €ro
[I03HABATEJIbHOM JEATEIbHOCTH, KOPPEKIIUH paHee MOoTydeHHbIX ydyaummucs 3YH.

HJIaHI/IpyeMbIe pe3yJbTaThbl 0OCBOCHUS Kypca

[Tnanupyemble pe3ynbTaThl OOYYEHHS OTPAXKAIOT CIEAYIOUIHNE YEThIpEe KaTeropuu MO3HABATEIbHOM
oOnactu:

3HaHue/NIOHMMAaHUE:
BJIQJICHUE TEPMHUHOM; BJaJICHUE PA3IWYHBIMU SKBUBAJICHTHBIMU IPEACTABICHUAMH (HAIlpUMep, 4YUCia);
pacrio3HaBaHHe (Ha OCHOBE OINpEACICHHUN, HM3BECTHBIX CBOWCTB, C(HOPMHUPOBAHHBIX NPEACTABICHUN);
UCIOJIb30BAaHUE PA3IMYHBIX MATEMATHUYECKUX S3BIKOB (CHMBOJIMYECKOro, rpauueckoro), mepexoi oOT
OJIHOTO SI3bIKA K APYTrOMY; UHTEPIIPETALIMSL.

YMeHHe IPUMEHUTDH AJITOPUTM:
UCTOJIb30BaHNE (DOPMYIBI KaK alropuTMa BBIUMCICHUH; NMPUMEHEHHE OCHOBHBIX TPaBHJ JECHCTBHU C
qucliaMu, alreOpandyeckKiMH BBIPAXKEHUSMU; PEIIeHNE OCHOBHBIX TUIIOB YpPaBHEHH, HEPABEHCTB, CUCTEM,
3ajad.

YMeHHe pelInTh MaTeMATHYeCKYIO 3a/1a4y:
3a/laHusl, IMpU PELIEHUH KOTOpPhIX TpeOyeTcsi NpUMEHEHHE (aKkTyalu3alMsl) CHCTEMbl 3HAHUU;
npeoOpa3oBaHue CBsI3ed MEXAY HM3BECTHBIMU (paKTaMU; BKJIIOUEHHE H3BECTHBIX MOHSATHI, MPUEMOB U
CTIIOCOOOB pEIIeHNs B HOBBIE CBS3HM M OTHOLICHUS, YMEHHE PAclio3HATh CTAaHAAPTHYIO 337a4y B N3MEHEHHOM
(dbopMyIUpOBKeE.

IIpumeHeHNe 3HAHUI B ’KU3HEHHBIX, PeAJbHBIX CHTYALUSX!
3ajaHus, (OPMYTUPOBKAa KOTOPBIX «00JeueHa» B NPAKTUYECKYI0 CUTYAIUI0, 3HAKOMYIO YydalllUMCs U
OJIM3KYIO UX )KU3HEHHOMY OIIBITY.

Harypaasbnblie uncaa. [I[podou. PaunonajibHble yncia

BhINYCKHUK HAYUYHTCS:

* MIOHUMATh OCOOCHHOCTH JIECATHYHONW CUCTEMBI CUUCIICHUS;

* ONIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C JIETUMOCTBIO HATypPaJIbHBIX YHCEIT;

* BBIPOKATh YHCJIA B DKBHBAJCHTHBIX (hopMax, BhIOMpas HamOojee MOIXOMANIYI0 B 3aBUCHMOCTH OT
KOHKPETHOW CUTYaIluH;

* CPaBHUBATH M YIIOPSAJOYNBATH PAIIMOHAIBHBIE YUCIIA;

* BBINOJHATH BBIUMCICHHUS C PAIMOHAIBHBIMH YHUCIAMU, COYeTas YCTHbIE W THUCHbMEHHBIE MPUEMBI
BBIYUCIICHUH, TPUMEHEHNE KAIBKYIATOPA;

* HCIOJB30BaTh MOHATHS U YMEHHsI, CBSI3aHHBIE C MPOMOPIHMOHATBHOCTHIO BEJTMYHH, MIPOILIEHTAMH, B X0
peleHusI MaTeMaTHYECKUX 3aad U 3a/1a4 U3 CMEXHBIX MPEIMETOB, BHITIOIHATH HECIOKHBIC TIPAKTHIECKUE
pacy€Tsl.

BoinyckHuk noayuum 603MoHCHOCHb:

* NO3HAKOMUMBCSA C NOZUYUOHHBIMU CUCIEMAMU CYUCTEHUSI C OCHOBAHUAMU, OMAUYHbIMU om 10);

* yenyoumo u pazeums npeocmagieHus 0 HamypaibHbIX YUCIAX U CBOUCMBAX OeTUMOCU,

*  HAYUUmvbCs UCNOb306AMb  NPUEMBL, DPAYUOHATUSUPYIOWUE BbIYUCTEHUA, NPUOOpecmu  NPUBLIYKY
KOHMPOIUPOBAMb BbIMUCTIEHUS, 8bIOUPASL NOOX0OAWUL Ol CUMYayuU Cnocoo.

JedcTBUTEILHBIE YHCJIA

BBINYCKHUK HAYIUTCS:




* HCIIOJI30BAaTh HAYAIILHBIC MTPEICTABIICHIS O MHOXKECTBE JICHCTBUTEIHHBIX YHCET,

* OIIEPUPOBATH MMOHATHEM KBaIPATHOTO KOPHS, IPUMEHSTH €T0 B BHIYUCICHUSX.

Buinycknux nonyuum 603modicnocmy:

* Pa3BUMb NPeOCmasiienue 0 YUucie U YUCI08blX CUCEMAX OM HAMYPAIbHbIX 00 OelCEUMENbHbIX YUCe,; O
PO 8LIYUCTICHULL 8 NPAKINUKE,

* paszsumv U yenyoumev 3HAHUS O OECAMUYHOU 3aANUCU OeliCMBUMENbHbIX UUcel (nepuooudecKue u
Henepuoouueckue opoou,).

HN3mepenus, npudInKeHusi, OUEeHKHU

BhBIITYCKHUK HAYYUTCSL:

* HCIOJIb30BaTh B XOJ€ PEHICHUS 33/ay dJIEMEHTapHbIE MPEICTAaBICHUS, CBA3AHHbIC C MPUOIMKEHHBIMU
3HAYCHUSMU BEJIIMYHUH.

Buinycknux nonyuum 603modicHocms .

* NOHAMb, UMO UYUCNIOBblEe OAaHHble, KOMOpble UCNOAb3VIOMCA Ol  XApAKMepUcmuKku 00beKmos
OKpYIHCAoOuje20 Mupa, AGIAIMCA NPeuMyujeCmeeHHo NPUOTUNCEHHBIMU, YMO NO 3aNUCU NPUOTUINCEHHBIX
3HAYEHUl, CO0epAHCAUXCA 6 UHPOPMAYUOHHBIX UCIMOYHUKAX, MOINCHO CYOUMb O NOSPEUHOCIU
NpUOIUIICEHUSL,

* NOHAMb, YMO NOSPEUHOCMb PEe3YIbmama 6blYUCIeHUl OOAHCHA OblMb COUBSMEPUMA C NOSPEUHOCHIbIO
UCXOOHBIX OAHHDBIX.

AJiredpanyeckue BbIPasKeHU s

BhINyCKHHUK HAYYHTCS:

* OICPHPOBATH TIOHATHUSMH «TOXICCTBO», «TOXKICCTBCHHOE IPEOOpa3OBaHUE», pelaTh 3aaadH,
coJiepkarire OyKkBeHHbIE JaHHBIC; padoTaTh ¢ hopMylaMu;

* BBIMOJTHATH IPEOOPA30BaHUs BRIPAKECHUH, COEPIKAIUX CTEIICHU C ICJILIMH TTOKA3aTeJISIMA M KBaJIpaTHBIC
KOPHH;

* BBIMOJHATH TOXKICCTBCHHBIC MTPEOOPA30BAHUS PAIMOHAIBHBIX BBIPAKEHUH HAa OCHOBE TPABHII JICHCTBHMA
HaJl MHOTOYJICHAMU U anre0pandecKuMu APOoOsIMH;

* BBITIOJIHATH PA3JIOKCHHE MHOTOYWICHOB HA MHOYKHUTEIIH.

Bulnycknux nonyuum 603mMoxicHOCb HAYYUMbCAL:

* BBINOIHAMb MHO20ULA208blE NPeoOPA3Z06AHUL PAYUOHANLHLIX BbIPANCEHUL, NPUMEHS WUPOKULL HAbOp
noco6o8 u npuémos;

* NpUMEHAMb MONHCOeCMBEHHble NPeodpazo8anus Olisi peuleHus 3a0a4 U3 PAaziuyHblX pazoenos Kypca
(Hanpumep, 07151 HAXOHCOEHUS HAUOOILULE2O/HAUMEHBULE20 3HAYEHUS BbIPANCEHSL).

YpaBHeHus

BhINyCKHUK HAY4YHTCS:

* pemaTh OCHOBHBIE BUJbI PALlMOHAIBHBIX YPABHEHUHN C OJHOM IEPEMEHHOM, CUCTEMBI JBYX YPaBHEHUU C
IBYMsI IEPEMEHHBIMU;

* [OHUMATh YPaBHCHHE KaK BAXHCHIIYI0O MaTEMATHYECKYI0 MOJEIb Ui ONHCAHUS W W3YYCHHUS
Pa3HOO0Pa3HBIX pealbHBIX CUTYAIIUN, pelIaTh TEKCTOBBIE 3a/1a4H anreOpandyecKuM METOIOM;

* NMPUMEHATh TpadUUecCKUue TPEICTABICHUS IS WCCICAOBAHUS YPABHCHHM, WCCICAOBAHUS W PEIICHUS
CUCTEM YPaBHEHUU C IBYMS IEPEMEHHBIMH.

Buinycknux nonyuum 603moocnocmy:

* 061a0emb CHeYUaIbHbIMU NPUEMAMU DeuleHUsl YPABHEHUU U CUCTNeM YPABHEHUl, YBePeHHO NPUMEHIMb
annapam ypaeHeHuil 01 peuleHUss PA3sHOO0OPA3ZHLIX 3a0ay U3 MAMeMAamuKu, CMENCHbIX NpeoMemos,
NPAKMUKU;

*  npumeHsmb epaguueckue npeoCmasieHus Ol UCCIe008AHUS YPAGHEHUl, CUCmeM YPAaGHeHUl,
cooepoicawux OyKeeHHble KO3ppuyuernmal.

HepaBencrBa

BEINYCKHHUK HAYYHTCS:

* [IOHUMATh ¥ IPUMEHSATh TEPMHHOJIOTHIO ¥ CHMBOJINKY, CBI3aHHBIC C OTHOIIIEHUEM HEPaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

* periaTh JUHEHHBIC HEPABCHCTBA ¢ OHON MMEPEMEHHON U UX CHCTEMBI, peliaTh KBaJpaTHBIC HEPABESHCTRA C
OTMopoit Ha rpaduuecKue MpeICTaBICHUS;

* IPUMEHSATH aIliapaT HEPaBSHCTB JUIS PEIICHUS 3a/1a4 U3 Pa3IMIHBIX pa3JelioB Kypca.




Buinycknux nonyuum 603mMoxicHOCHb HAYYUMbCAL:

* Pa3HOOOPA3HbIM NPUEMAM OOKA3AMENbCMBA HEPABEHCMS, Y8EPeHHO NPUMEHAMb annapam HepageHcme
0J15 peutenus pasHooOPA3HbIX MAMEMAMUYECKUX 3a0a U 3a0ad U3 CMENCHbIX NPeoMemos, NPAKMUKU,

* npumeHamv 2paghuyeckue npeocmasieHuss O UCCLe008AHUS HEPABEHCMSE, CUCmeM HepaseHCms,
cooepaicawux OyKeeHHvie KO3ppuyuernmaol.

OcHoBHbIE NOHATHS. UK c/I0BbIE (PYHKIMU

BhBIITYCKHUK HAYYUTCS:

* IOHUMATh U UCIOJIB30BaTh ()YHKIIMOHAJIbHBIEC TOHITUS U S3bIK (TEPMUHBI, CHMBOJIIMYECKHE 0003HAUCHU );
* CTPOHUTH TpadUKH AIIEMEHTAPHBIX (PYHKIIMIA, HCCIEAOBATh CBONCTBA YHCIOBBIX (YHKIIMH Ha OCHOBE
W3YYEHHUS TOBEACHUS UX TPaPUKOB;

* MOHUMATh (DYHKIUIO KaK BAXHEHUIIYI0 MAaTEMaTHYECKYIO MOJENb ISl OMUCAHHS MPOLIECCOB U SBICHHIA
OKPY’KaIOILIEro MHpa, MPUMEHATh (DYHKIMOHAIBHBIA S3bIK ISl OMHCAHUS M UCCIIEOBAHUS 3aBHCHUMOCTEH
MEXITy GU3HMUECKUMU BETHYNHAMHU.

Buinycknux nonyuum 603moicHocms Hayyumscs:

* IPOBOOUMb UCCTIE008AHUS, CBA3AHHbBIE C U3YYEHUEM CEOUCME (YHKYUL, 8 MOM HUCe C UCNONb308aHUEM
KOMNblomepa, Ha OCHo8e 2paghuxkos u3yyeHHvIX YHKYull cmpoums 6ojee ClodiCHble 2paduKru (KycouHo-
3a0annble, ¢ «BLIKOIOMBIMUY MOYKAMU U M. N.);

* UCNONb308aMb (PYHKYUOHATIbHBIE NPEOCMABNIeHUs U COUCMBA (DYHKYUL Ol peuieHUs Mamemamuieckux
3a0ay U3 pasnudHbIX pazoenos Kypca.

YucioBble MOCI€10BATEIHLHOCTH

BBINYCKHUK HAYIUTCS:

* IOHUMATh U UCIONB30BATh S3bIK MOCIEA0BATEIBHOCTEHN (TEPMUHBI, CAMBOJIUYECKHE 0003HAUCHUS);

* TIPUMEHATh (DOPMYIIBI, CBSI3aHHBIE C apU(PMETUYCCKOW W TEOMETPUYECCKOW MpOorpeccueild, W ammapar,
c(OpMUPOBAHHBII NPU U3YYECHUH IPYTHX Pa3AeIOB Kypca, K PEIICHUI0 3a/lady, B TOM YHCIIEe C KOHTEKCTOM
W3 peaIbHOM KU3HHU.

Buinyckuux nonyuum 603mMoxicHOCmb HAYYUMbCAL:

* pewams KOMOUHUPOBAHHblE 3A0adu C NpUMEHEeHUeM (QOPMYL N-20 YieHd U CYMMbl Nepeuix N YleHO8
apugmemuueckol U 2eoMempuiecKkol Nnpocpeccuu, NpuUMeHss NpuU dMOM annapam ypaeHeHull u

Hepagencme,
* NOHUMAMb aAPUDMEMUYECKYIO U 2eOMEMPUUECK)I0 NPOSPEeCcCUt0 KaK QYHKYUU HAmypaibHO20 ApeyMeHma,
CBA3bI6AMb  ApUPMEmMUYECcKYI0  Npo2peccuro ¢ JTUHEUHbIM — POCHOM,  2e0OMempudyeckylo — ¢

9KCHOHEHYUAIbHBIM POCHIOM.
OnucartejibHasi CTATHCTHKA

BBINTyCKHUK HAay4uTCs WCIOJIB30BAaTh MPOCTEHIINE CIIOCOOBI MPEJCTABICHHS W aHalIW3a CTaTHCTHYECKHX
JaHHBIX.

Buinycknux nonyuum 603mocHocms npuobpecmu nepeoHaA4aIbHLII ONbIM OPAHUIAYUY COOPA OAHHBIX NPU
npogedenul Onpoca OOWEeCmE8eHHO20 MHEHUs, OCYWeCMEIsamb UX AHAIU3,NPe0CmAasisamy pe3yibmambl
onpoca 6 sude mabauysl, OUASPAMMDYL.

Cayuaiinble cCOObITHSI H BEPOSITHOCTH

BhIlTycKHUK HAYYUTCS HAXOIUTh OTHOCUTEIBHYIO YaCTOTY ¥ BEPOSITHOCT CIIy4alfHOTO COOBITHSL.
Buinycknux nonyuum 603moxcnocmes npuobpecmu Onvim nposeoeHUs: CIyYatHblX IKCNEPUMEHMO8, 8 MOoM
yucie ¢ NOMOWbI0 KOMRBIOMEPHO20 MOOCTUPOBAHUS, UHMEPNPEMAayuu ux pe3yibmanmos.

KomOunaropuxka

BeilryckHUK HayuuTCs pemaTh KOMOMHATOPHBIE 331a4H Ha HAaXOK/ICHHE YMCIIa OO BEKTOB MM KOMOMHAITHIA.
Boinycknux noayuum — 803MONCHOCMb — HAYYUMbCS  HEKOMOPbIM — CHeYUAbHbIM — NPUEMAM — PeleHUs]
KOMOUHAMOPHBIX 3a0aH.

Haznaonan ceomempus

Buinycknux nayuumes:

* PACNO3HABAMb HA YePMEeHCAX, PUCYHKAX, MOOESAX U 8 OKPYIHCAIOUWeM Mupe NIOCKUe U RPOCMpPaHCmeeHHble
eeomempuieckue ueypol;

* PACNO3HABAMb PA36EPMKU KYOA, NPAMOY2O0IbHO20 Napaiiesienunedd, npasuibHOU NUPAMUObl, YUIUHOpa u
KOHyca;

* cmpoums pazeéEpmKU Kyoa u npsamoy20ibHo20 napaiieienuneod,




* onpeoensimvb NO JUHEUHbIM pasMepam pa3eépmku Quaypvl JUHeliHble pasmepbl camoll @ueypvl u
Haobopom,

* BLIYUCTAMD 0OLEM NPAMOY20IbHO20 NAPaLieenuneod.

Buinycknux nonyuum 603mooichocms:

* HAYuUUmMbCsa BbIYUCIAMb 00BEMbI NPOCMPAHCMBEHHBIX 2eOMEeMPUYECKUX @ueyp, COCMABIEHHbIX U3
NPAMOY20IbHBIX NAPALLENeNUneoos;

* yenyoumo u pazeums npedCcmagieHus 0 NPOCMPAHCMBEHHBIX 2e0MEMPULECKUX ueypax;

* HAYYUmMobCsi NPUMEHAMb NOHAMUE PA36EPMKU OISl GLINOJIHEHUSL NPAKMUYECKUX PACYEMO8.
I'eomempuueckue guzypuol

Buinycknux nayuumesi:

* N0bL306AMbCA ALIKOM 2e0Mempull OJisl ONUCAHUSL NPEOMEMO8 OKPYHCAIOWE20 MUpPA U UX 63AUMHO20
PACNONOMNCEHUSL,

* pacro3HaBaTh U H300pakaTh Ha YEPTEKaX U PUCYHKAX reoMeTpuiecKrue GUrypsl U UX KOH(UTYypanuy;

* HAXOJUTh 3HAUCHHUS [UIMH JIMHEHHBIX DJIEMEHTOB (PUTYp U MX OTHOIICHHS, TPALyCHYIO Mepy yriioB oT 0°
1o 180°, mpumeHsis onpeaeneHus, CBOUCTBA U MPU3HAKU QUTYP U UX 3JIEMEHTOB, OTHOIIECHUS QUTYD
(paBeHCTBO, TO1I00ME, CHMMETPHH, TIOBOPOT, ApaJICIbHBIN TIEPEHOC);

* OIICPUPOBATH C HAYATHLHBIMU MOHATHSIMH TPUTOHOMETPHH U BBITIOJTHATH dJICMEHTAPHBIC OTIEpaIlIH Hal
(GYHKIUSIMU YTIIOB;

* pemIaTh 3aJa4M Ha J0KA3aTeILCTBO, ONUPAsCh HA H3yYEeHHBIC CBOMCTBA (PUTYp U OTHOIICHUH MEXy HUMU
Y TIPUMEHSISI U3YYEHHBIE METOJIbI JOKA3aTEIIbCTB;

* pelIaTh HECIOKHBIE 337a91 Ha MIOCTPOSHHUE, IPUMEHSISI OCHOBHBIC QJITOPUTMBI IIOCTPOCHHUSI C TIOMOIIIBIO
IUPKYJIS U JINHEHKY;

* pemaTh NPOCTEHINNE TUTAHUMETPUYCCKHE 33]IJa4YH B IPOCTPAHCTBE.

Buinycknux nonyuum 603moocnocms:

* 061a0emb Memooamu peuleHus 3a0ay Ha GblYUCTEHUs U OOKA3AMENbCMEd: MemoooM Om HPOMUBHO2O,
MemoooM NoO0OUsL, MemoOoM nepebopa 8apuanmos u MemoooM eoOMemMpPUYeCKUx Mecm moyex,

* npuobpecmu onvim NPUMeHeHUs a1eedpPauiecKko20 U MmpUeOHOMEemMpUYecKo20 annapama u uoeti O8UNCeHUs
npuU peueruy 2eoMempudecKux 3a0ay,

* 061a0emb MPAOUYUOHHOU CXEMOU peuleHusi 3a0a4 HA NOCMPOeHUe ¢ NOMOWbIO YUPKYIS U JAUHEUKU.
AHAU3, NOCMPOEHUE, OOKAZAMENLCMBO U UCCIe008aAHUe;

* HAYYUMbCA pewams 3a0ayu HA NOCMPOEHUe MemoOOM 2eoMempuiecKko20 mMecma modex u MemoooM
nooodus;

* npuobpecmu OnviM UCCIEO08AHUS CEOUCME NIAHUMEMPUUECKUX DUSYP C NOMOWbIO KOMNLIOMEPHBIX
npozpamm,

* npuobpecmu onvim 6bINOIHEHUs. NpoeKkmoe no memam «l eomempuyeckue npeobpazosanus Ha
niaockocmuy, «Ilocmpoenue ompeskoe no gpopmyney.

H3mepenue zeomempuueckux eenuyun

Buinycknux naywumcsi:

* UCNOIL308AMb CEOUCMBA USMEPEHUS ONUH, NAOWAOell U Y2l08 NPU peueHUU 3a0ay Ha HaxXoxHcoeHue OUHbL
ompesKa, OUHbL OKPYICHOCIU, OTUHBL OY2U OKPYICHOCIU, 2PAOYCHOU MePbl Yead,

* BLIYUCTAMb NIOWAOU MPEYONbHUKOS, NPAMOY2OJbHUKOS, NAPALLeN0cPAMMO8, Mpaneyuti, Kpy208 u
ceKmopos;

* BLIYUCTIAMD OUHY OKPYHCHOCTIU, OTUHY OVeU OKPYHCHOCIU,

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

* pewiams 3a0a4u HA OOKA3AMENbCMEO C UCHONb308AHUEM GOPMYTL ONUHbL OKPYICHOCMU U ONUHBL OyeU
OKpYydHcHOCIU, (hopmyn naowaoeu pueyp,

* pewams npaxmudeckue 3a0aii, CA3aHHble C HAXOHCOEHUEM 2e0OMEeMPUdecKUx 8eIuyur (UCNOIb3Ya Npu
He0OX00UMOCMU CNPABOYHUKU U MEeXHUYeCcKUue cpeocmaeay).

Buinycknux nonyuum 603moxcnocms HAyuumbcs.:

* GLIYUCTAMb NIOWAOU Puyp, COCMABIEHHBIX U3 08YX UlU Dojee NPAMOY20IbHUKO8, NAPANLEN02PAMMOS,
Mpey20bHUKO8, Kpyea U CeKmopa,




® BblHUCTIAIMb nﬂomadu MHO20Y20/IbHUKOB, UCcnoib3ys OMHOUWIEeHUA PAaBHOBENUKOCMU u

PABHOCOCMABIEHHOCU,
* NPUMEHAMb ANeeOpauyecKull U mpuUeoOHOMempUYecKull annapam u uoeu 08UNCeHUsl NPU peuweHuy 3a0ay Ha
8bIUUCTICHUE NIOWAOel MHO20Y20IbHUKOG.

Koopounamui

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

¢ UCITIOJIB30BAaTh KOOpI[I/IHaTHHﬁ MCTOM HJIA U3YUCHUS CBOICTB MMpsAMBIX U OKPY)I(HOCTeﬁ.

Buinycknux noayuum 603MOACHOCHb:
* 0671a0emb KOOPOUHAMHBIM MeMOOOM peuleHUs: 3a0ay Ha 8bIYUCTIEHUS U 00KA3AMeNbCmed,

® npuo6pecmu onslm UCNOJIb306AHUSL KOMNbIOMEPHBLIX NPOcpaAMM 0151 AHANIUZA YACMHDBIX crydaes 63aumMrnoco

PACNOJI0NCEHUSL OKPYHCHOCIEU U NPAMBIX,
* npuobpecmu onvim BbINOJHEHUs NPoeKmoe Ha memy «lIpumenenue KOOPOUHAMHO2O Memooda npu

peutenuu 3a0a4 Ha 8bIYUCTEHUS U OOKA3AMETbCNEAY.




IINTAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU IKOJIBHUKAMMU YV I10
3ABEPIIIEHUHN OBYYEHUA

JIMYHOCTHBIE

CneunuanbHo-npeaMeTHbie YY1

MeTtanpeameTHbie YY1

PeryasirTuBHble

Ilo3naBaTe/ibHbIE

KOMMyHﬂKaTPlBHbIe

-[IOJIOKUTENIBHOE OTHOLICHHE K
YpOKaM MaTeMaTHKH;

-yMeHHe MpU3HABATh
COOCTBEHHBIE OLIMOKH;
-popMupOBaHHE  LIEHHOCTHBIX
opueHTauii  (camoperymsuus,
CTUMYJIMPOBAHKE, JOCTHXKCHHE
H Ip.);

-popmupoBanne
MaTeMaTH4YecKoi
KOMIIETEHTHOCTH

B cdepe nuUHOCTHBIX yya y

BBIIIYCKHHKOB Oynyt
copMHUpOBaHbl  BHYTPEHHSIS
MO3ULUS obyuyatomerocs,
aJIeKBaTHAs MOTHBALHS
yue6Ho JeSITENIbHOCTH,
BKJIFOYAst yueGHbIe u
[03HABAaTEIbHbIC MOTHBBI,
OpHMCHTAlWss HAa  MOpAIbHBIC

HOPMBI U UX BBIIIOJTHEHHUE.

--BBIIOJHATL  apudMeTHyecKkue

Z[CﬁCTBHﬂ, cou€Tasg YCTHBIE U

MHUCbMEHHBIE TIPUEMBI; HaXOIUTh

3HAUEHHsA KOPHSA HATypalbHOH
CTCIICHHU, CTECIICHHU C
panOHAJIBHBIM ToKa3aTejeM,

MCIIOJB3Ysl IIPH HEOOXOAMMOCTH
BBIUYHCIHUTECIIBHBIC yCTpOﬁCTBa;
T10JIb30BaThCA OHCHKOﬁ u
NPUKUAKOH IIPU  HPAKTHYECKHX
pacuerax;

--COCTaBJIATh 6yKBCHH])IC
BbIp@XEHHsT M QOpMYJBl IO

YCIIOBHUAM 3a71a4; OCYILIECTBIIATE B

BBIPAXKCHHAX u dopmymnax
YHUCJIOBbIE MO/ICTAHOBKU "
BBITIOJIHATE  COOTBETCTBYIOIHE
BBIYHCIICHUS, OCYIIECTBIIATh

MOJICTAHOBKY OZIHOT'O BBIPAJKECHHUS
B JIPYroe; BbIpaxkaTb U3 (HOpMyI
OIHY
OCTaJIbHBIE;

TIEPEMEHHYIO yepes
--BBINIOJIHATh OCHOBHBIE JEHCTBHSA
CO  CTEHNEHSAMH C  LEIBIMH
M0KAa3aTeIsIMH, C MHOTOWICHAMH
U anreOpandecKuMH  JpoOsIMH;
BBITIOJHSATH TOXKIECTBEHHbIE

npeoOpa3oBaHus  PalMOHAIBHBIX

BBIPAKEHHH;

--TIPUMEHSATh CBOJCTBa
apupMeTHIECKuX KBaJpaToB
KOpHeit TUIst BBIYHCIICHUS
3HAYCHMH M Tpeobpa3oBaHMil
YUCIIOBBIX BBIPAXKEHHIA,

CoZIepKalMX KBaApaTHBIC KOPHU;
--pemarb J'II/IHCﬁHBIC, KBaJIpaTHbIC
YpaBHEHHs M  palUOHAJIbHbIE
YpaBHCHHs, CBOIAIIUECS K HHM,
JIBYX
YpaBHEHHIT u

CHUCTEMBI JIMHEHHBIX
HECJIOXKHBIC
HEJIMHEHHBIC YpaBHCHHUS;

--pemarh

TEKCTOBBIC 3a/1a4un

anreOpandecKum METOIOM,

HPOBOJUTE  OTOOp  PEIICHHIA,

UCXOs 3 (dopmynnpoBkn
3a71auu;

--OpeJIeNATh KOOPANHATH TOYKH
TTOCKOCTH,

CTPOUTH TOYKH C

3aJ1aHHBIMHA KOOpAMHATaMU;
M300paxaTh MHOXKECTBO PELICHHH
JINHEHHOTO HEPaBEHCTBA;

--HaXOJMTh 3HAueHUs (yHKINH,
3ajaHHoi (opMyJioN, TabiMLeH,
rpagukoM 10 € apryMeHry;
HaXOAuTh 3HAYCHHSA aprymMeHTa
110 3HAYCHNIO QYHKIIMH, 33 JaHHOH
rpauKOM MM TabJIHLICH;

--OIpe/eNnsiTh CBOWCTBA (HYHKLIHU
rpaduky;
rpapuyecKie MpeCTaBICHHUs TP

no ee TNPUMCHATH

pEIICHUH YPaBHEHHMH, CHCTEM,
HEPaBEHCTB;
--OIHCHIBATH cBOMCTBa

M3Y4YeHHBIX QYHKIHIT, CTPOUTH HX
rpadukH.

-OTCJICKMBATD LeJb y4eOHoI
JeATENLHOCTH (C OMOpoii Ha
MapIIPYTHBIE JIHCTBI) H
BHEy4eOHOii (¢ onopoii Ha
Pa3BOPOTHI MPOEKTHOM
JIeATEITbHOCTH);

-YUYHTBIBATh OPUEHTHPBI, JaHHbIE
YUHTENIeM, IPH OCBOSHUH HOBOTO
y4eOHOro MaTepuana;
-IIPOBEPATH PE3yIbTATHI
BBIUHCIICHUI;

-aJIeKBaTHO BOCIIPHHUMAThb
yKa3aHus Ha OMOKU U
UCIPABIAT HAiiJCHHbIE OIIHOKN.
-OLEHUBATb COOCTBEHHBIE YCTIEXH
B BBIYMCIIUTEIBHOMH
JIeSATEIbHOCTH;

-IUIAHUPOBATb LIATH 110
yCTpaHeHHIo pobesioB (3HaHHe
cocTaBa 4yuceln).

B cdepe perynsaTHBHBIX Yy
BBIITYCKHUKM CMOT'YT OBJIaJIeTh
BCEMH TUNAMH

Y4.J€HCTB. HAIIPaBICHHBIX Ha
OpraHu3alHUIo CBOCH paboThl B
OV u BHE ero, BKJIIoYas
CMOCOOHOCTD IPHHUMATh U
COXPaHATH Y4eOHYIO LieNb U
3ajady, INIAHUPOBATh €€
peaan3aluio, KOHTPOIMPOBATh H
OLICHUBATh CBOU IEHCTBHUS,
BHOCHTB COOTBETCTBYIOIINE

KOPPEKTUBBI U UX BBIIIOJITHEHUE

--aHAJIM3UPOBATh YCIOBUE 3a1a4n
(BBLAEIATH YHUCIIOBBIE JAHHBIC H
LeNb — YTO U3BECTHO, YTO
TpeOyeTcst HalTH);

-COIOCTABIIATh CXEMBI M YCIIOBUS
TEKCTOBBIX 3a71a4;

-yCTaHABJIMBATh 3AKOHOMEPHOCTH
1 UCIOJB30BaTh UX HPH
BBINOJHEHUH 3a/laHHUif;
-OCYILECTBIIATH CHHTE3 YHCIIOBOIO
BBIPAXKEHHS, YCIIOBHS TEKCTOBOH
3aj1a4n (BOCCTAHOBJICHUE YCIIOBHS
10 PUCYHKY, CXeMe, KPaTKOH
3aIIHCH);

-CpaBHUBATb U
Ki1accuuuupoBarh
n300paXKeHHBIE TIPEIMETHI
reoMeTpHYecKHe (GUrypsl IO
3aJIaHHBIM KPUTEPHUSIM;

-MIOHUMATh HH()OPMALHIO,
NIPE/ICTAaBJICHHYIO B BHIIE TEKCTa,
CXEMbI, TaOJIHIIbI.

-BUJIETh AHAJIOTHU U
UCIOJIB30BaTh UX PH OCBOCHUH
NPUEMOB BBIUHCIICHUIA;
-KOHCTPYHPOBATh
reoMeTpH4ecKie GUrypsl u3
3aJIaHHBIX YacTeil; J0CTpauBaTh
4acTh 0 3aJaHHOI
TeOMEeTPHYECKOil (UrypbI;
MBICJICHHO JIeJTHTh
TeOMETPHYECKYIO (UTYpY Ha
YacTH;

-COMOCTABIATH HHPOPMALHIO,
MPE/ICTABJICHHYIO B PAa3HBIX
BHJIAX;

-BBIOMPATH 3aJjaHKE U3
MPE/IOXKCHHBIX, OCHOBBIBAsICh Ha
CBOMX HHTEpecax.

B cdepe mosnaBatensupix YVY/|
BBIITYCKHUKH Hay4Jarcs
BOCIIPHHUMATh M aHAJINU3UPOBATH
cooOLIeHNsT M BaXHEHIIHE HX
KOMITOHEHTBI-TEKCTBI,
HCIIOJIB30BaTh 3HAKOBO-
CHMBOJINYECKHE CPEJCTBA, B TOM
4UCclie  OBJAJCBAIOT  JeiCTBHEM
MO/ICITUPOBAHHSI, a TaKXKe
HIMPOKHM CIIEKTPOM JIOTMYECKHX
JlelicTBUi W onepauuii, BKiIOUYas

06U.II/IC TIpPUEMBI PEILICHUA 3a1a4

--COTPYHUYATh C TOBAPHILAMH
IIPU BBIIOIHCHHUH 3a/JaHHIL:
YCTaHaBIMBATh U COOMIOAATH
0ouepéNHOCTh AeHCTBUIA,
CpPaBHHBATb MOJIyYCHHBIC
Pe3yJIbTAThI, BEICTYIINBATH
napTHepa, KOPPEeKTHO Coo0aTh
TOBapHILy 00 OIIHOKaXx;

-3a/jaBaTh BOIPOCHI C LEIBI0
MOJIy4EHHUS HY)KHOH
HHpOPMALNH;

-OpraHU30BBIBATH
B3aUMOIIPOBEPKY BBIOIHCHHOMN
paboTsr;

-BBICKA3bIBATh CBOC MHCHHE IIPH
00CyXICHUH 3a1aHUS

B cepe KOMMYHHKATHBHBIX Yy
BBIIIYCKHHUKH IIPHOOPETYT yMEHHUsI
YUUTBIBATh MO3ULUIO
cobecenHuKa(apTHEPCTBA),
OpraHHU30BBIBATh U OCYIIECTBISTH
COTPYAHHYECTBO M KOOIEPALHIO C

yaurTeaeM " CBEPCTHUKAMU,

aJICKBaTHO BOCIIpUHUMATH u
nepeaaBarh uHdopmanuio,
oTobpaxarb MpeaMEeTHOE
coJepKaHue u YCIIOBHS
JACATCIIBHOCTH B COOﬁI.LleHl/U[X,
BOKHEHITUMH KOMITOHCHTaMH
KOTOPBIX SIBJISTFOTCA TEKCThI
3a/1aHui.



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

Hartypaabnblie yncaa. CTeneHb ¢ HaTypaJbHBIM IIOKa3aTEIIEM.

PanuonanbHbie yucaa. Moayns (aOconroTHas BennuuHa) yuciaa. CpaBHEHUE PAlMOHAIBHBIX YHCEN.
Apudmernueckre ASHCTBHUS ¢ pallMOHATIBHBIME yuciamMu. CTeneHb C LeIbIM MoKazareneM. UncaoBble
BBIPA)KEHUS, MOPSJIOK AEHCTBUM B HUX, UCIIOJIb30BaHUE CKOOOK. 3aKOHBI apU(PMeTHUECKUX JeHCTBUIA:
[IEPEMECTUTENBHBIN, COYETATENIBHBIN, PACIIPEACITUTEIIbHBIN.

HelicTrBuTenbHble ynciaa. KBagpaTHbiii kopenb u3 unciaa. Kopens tperseit crenenu. [louamue o kophe
n-ou cmenenu u3z uucia. JIefCTBUTENbHbIE YUCIAa KaKk OECKOHEUYHbIE AecsThuuHble apoOu. CpaBHEHUE
JNCHCTBUTENBHBIX YUCEIl, apU(METHICCKHE ICUCTBUS HA/l HUMH. DTallbl Pa3BUTHUS MPEICTABICHHUA O YUCIIE.
W3mepenus, npuOmmkeHusi, oleHKH. Pa3zmepbl 00BEKTOB OKpY)KaloIIEro Hac Mupa (OT 3JIeMEHTapHBIX
yacTull 10 Bcenennoit), 1muTenbHOCTh MPOIIECCOB B OKpYXkKatoiieM Hac Mupe. [IpeacraBienue 3aBUCUMOCTH
MEXy BeJIMYMHAMHU B BUE (hopMyIl. Boiaenenue MHOXKUTENS — CTENIEHU JIECATH B 3allMCH YKCIIa.

Anzeopa

Anzeopauueckue opoou. Apugpmemuueckue onepayuu Hao anzeopauuecKkumu O0poodamu. byxeenuvie
gvipadiceHusi  (vipascenus ¢ nepemeHuvimu). Hucnosoe 3uauenue OYKEEHHO2O — BbIPANCEHUS.
Jonycmumvsle 3Hauenus nepemMeHHulX, 6X00Awux 6 aneebpauyeckue e@vipadxcenus. Iloocmanosxa
gvlpadxcenuii  emecmo  nepemenHvlx.  Pasencmeo  Oykeennwvix  gvipadgxcenuu.  Toowcoecmeo,
Odokazamenbcmao modicoecms. Ilpeobpazosanus gvipasicenuil.

Ceoticmeéa cmeneneti ¢ yenvim noxkazamenem. Munoeounenvl. Cnodicenue, 6vluumanue, YMHONMCEHUE
MHO20UNeNn08. DPOPMYNIbl COKPAUJEHHO20 YMHONCEHUA: K8AOpam CymMmbvl U Keaopam pasHocmu, KyO
CYMMEI U Ky0 pasHocTu. @opmyna pazHocmu keaopamos, hopMmyia CyMMbl KyOOB U Pa3HOCTU KyOOB.
Pasznoowcenue mnoeounena na muosxcumenu. Keaopamnulii mpexunen. BplneneHue noIHOTo KBaapara B
KBaZIpaTHOM TpexwieHe. Teopema Buema. Paznodwcenue Keaopamno2o mpexyiend HA JUHeliHble
muoxcumenu. Mnozounenwl ¢ oonotl nepemennoil. Cmenens mnozounena. Kopenv mnozounena.

Aunrebpaunueckast 1poos. Cokpatenue n1pooei. JlecTBus ¢ anredpandecKuMu Jpo0siMu.
PanmonansHbie BhIpakeHUsI W UX IMpeoOpasoBaHus. CBOWCTBAa KBaJpaTHBIX KOPHEH M MX MpPHUMEHEHHUE B
BBIYUCIJICHUAX.

Ypaseuenusa u nepasencmea. Ypasnenue c oonoii nepemennou. Kopenv ypasuenus. Jluneiinoe ypasnenue.
Keaopamnoe ypasnenue: ¢hopmyna xopmeii xeadpamno2o ypasHenus, Pewenue payuonanvrvix
ypasuenuii. Ilpumepvi peuwienusi ypagneHuil BbICUIUX CMeneHel; Memoobl 3aMeHbl NepeMeHHOL,
DPa3N0JICEH U HA MHOICUMENU.

VYpaBHeHUEe C AByMs MEPEMEHHBIMU; PEIlIEHWE YPaBHEHUs C IBYyMs nmepeMeHHbIMU. CHucTeMa ypaBHEHH,
peuienue cuctemMbl. CucrteMa JByX JIMHEWHBIX YPABHEHUI C IByMsI IEPEMEHHBIMU; PEILIEHUE MTOACTAHOBKOMN
U anreOpanyecKuM CIIOKEHHUEM. YpaBHEHHE C HECKOJIBKUMH TEpeMEHHBIMU. [Ipumepsl perieHus
HEJIMHENHBIX cucTeM. [IpuMepsl perienus ypaBHEHUN B LENbIX YUCTIaX.

HepaBenctBo ¢ oqHOM nepemeHHOM. Pemenne HepaBeHCTBA. JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOMN
U ux cuctembl. KBagpatHele HepaBeHCTBa. [Ipumepul peuterus OpoOHO-TUHENHbIX HepaABEeHCMS.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. /[oKazamenbcmeo Yuciosslx u aneedpauieckux HepageHcms.
Ilepexox oT cJIOBeCHO (POpPMYJMPOBKHM COOTHOLIEHHI MEXIY BeJMYMHAMH ajredOpamveckoi.
Peienne TekcTOBBIX 32124 ajredpanyeckum crnocodom.

YucnoBble nmociaenoBareibHocTH. [loHsATHE mocnenoBarenbHOCTU. ApudmeTnyeckass ¥ reoMeTprudecKas
nporpeccuu. PopMyIbl 001IeT0 WieHa apu(dMETHIECKOM M T€OMETPUIECKON MPOTPECCH, CYMMBI TIEPBBIX
HECKOJIbKUX YWICHOB apu(PMETUIECKOM U TEOMETPUUYECKON MPOTPECCUH.

Yucnosbie pynkuun. [lonstue pynkuuu. O6mnacte onpeneneHus GyHkuuu. CrnocoOb! 3aaaHus GyHKIUU.
I'padux ¢yHKIMH, BO3pacTaHWE U yObIBaHUE (YHKLMHU, HAUOOJbIIEE U HaUMEHbIIee 3HAUCHUS (PYHKIIUH,
HYJIU QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA. UTeHue rpadukoB QyHKIUH.



@OyHKIIMY, OINHUCHIBAIOUINE NPIMYI0 MU OOpaTHYIO NPONOPHHUOHATIBHYIO 3aBUCUMOCTH, HX TIpaduKu.
Jlunetinas Qyuknus, ee rpaduk, reoMerpudeckuii cMbica koddduimentor. ['mnepbona. KBagparuunas
¢bynkuus, ee rpaduk, mapadona. KoopauHarel BepmnHbl napaboisl, ock cuMMeTpun. Cmenenuvie (hyHKyuu
¢ HamypanbHulM nokazamenem, ux epaguxu. I'papuxu GyHKIMNA: KOPEHb KBaJApaTHbIN, KOPEHb KyOUUECKUH,
Moyib. Micnionp3oBanue rpagukoB (GyHKIMNA IJ1s peIIeHUs] YPaBHEHUH U CUCTEM.

ITpumepsl rpaduyeckux 3aBUCHUMOCTEH, OTPaKAaIOLIUX pealbHble MPOLECChl: KonebaHue, MOKa3aTesbHbIH
POCT; uucn06ble QYHKYUU, ONUCLIBAIOWUE IMU NPOYECCH.

[TapannenbHplii nepeHoc rpaguKOB BIOIb OCEH KOOPAUHAT U CUMMEMPUs OMHOCUMENLHO OCEl.

Koopaunarpl. VM300pakeHre yucen TOYKaMHU KOOPAMHATHOM MpsAMON. I'eoMeTpudecKkuii CMBICT MOAYIIS
yuciaa. YUMcIoBble NPOMEXKYTKU: HMHTEpBAJ, OTPE30K, Jyd. Dopmyna paccmosnus mexncoy MmouKamu
KOOPOUHAMHOU NPAMOU.
JlexkapToBbl KOOpAMHATHI HA ILNIOCKOCTH; KOOpAMHATHl Touku. Koopauuatel cepenunbl otpes3ka. Popmyna
pacCTOSIHUSL MEXAY JBYMsl TOYKaMH IIJIOCKOCTH. YPaBHEHUE MPSAMOM, YIIOBOM KO3(PPHUIMEHT MpsIMOii,
yCIIOBHE MapauIeIbHOCTH NMPSAMBIX. YpaBHEHHE OKPY)KHOCTU C LIEHTPOM B Hauayle KOOPAMHAT U 6 060t
3a0aHHOl MouKe.
I'papuueckas uHTEpHpeTalusl ypaBHEHUH € JByMsl NEPEMEHHBIMH M UX CHUCTEM, HEPABEHCTB C JBYMs
IIEPEMEHHBIMU U UX CHCTEM.

I'eomeTpus

HavaabHble NOHATHS U TE€OPEMbBI T€COMECTPHUA.

BO3HUKHOBEHHE F€OMETPUH U3 IPAKTUKH.

I'eomeTpuueckue urypsl u Tena. PABEHCTBO B TEOMETPHUH.

Touka, npsAiMas U IIOCKOCTb.

[IonsiTHE O rEOMETPUYECKOM MECTE TOYEK.

Paccrosnue. Otpe3ok, ayd. Jlomanas.

VYron. Ilpsmoit yron. Octpble U Tynble yribl. BepTukaibHble U cMeXHbIE YIUbl. buccekrpuca yria u ee
CBOICTBA.

[TapamtenpHble U nepecekaromuecs npsmMele. [leprneHIuKyIsapHOCTh NPAMBIX. TeopeMbl 0 mapauieIbHOCTH
U TEPHIEHIUKYIAPHOCTH NPsAMBIX. CBONCTBO CEPEIMHHOIO NMEPHEHAUKYIApa K oTpe3Ky. [lepnenauxymnsap n
HAaKJIOHHAA K npsAMoil. MHOroyroiabHUKU. OKpYKHOCTb U KPYT.

Tpeyroabnuk. IIpsMoyronbHble, OCTPOYTOJbHBIE, U TYNOYTOJbHBIE TPEYrOJIbHUKHU. BbicOoTa, MenuaHa,
OucceKTpuca, CpenHss JUHUS TpeyrojbHUKa. PaBHOOEIpEHHbIE W PABHOCTOPOHHHE TPEYTrOJIbHUKHU;
CBOWCTBA U IPU3HAKU PAaBHOOEAPEHHOIO TPEYTOJILHUKA.

[Ipu3naku paBeHCcTBa TpeyroiabHUKOB. HepaBeHcTBO TpeyronpHuka. CymMMa yriioB TpeyroibHUKa. BHemHue
YIJIBI TPEYTOJIBHUKA. 3aBUCUMOCTD MEX/ly BEJINYMHAM CTOPOH M YIJIOB TPEYTOJbHUKA.

Teopema daneca. [lonobue TpeyroapsHukoB; kodhdumreHT moaoous. [IpusHaku mogo0us TpeyroJbHUKOB.

Teopema Iludaropa. IlpusHaku paBeHCTBa MPSAMOYTOIBHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC, TaHTEHC,
KOTAHT€HC OCTPOTO yrila MPsSIMOYTOJIbHOTO TpeyrojbHuka u yrioB oT 0° mo 180°; mpuBeneHue K OCTpoOMy
yriy. Perienue npsMoyroibHBIX TPEYrodbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYIIHI,
CBSI3BIBAIOIINE CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT'€HC OJHOTO M TOTO JXe yria. Teopema KOCHHYCOB U
TeopeMa CHHYCOB; IPUMEPHI UX IPUMEHEHHS JIJIS1 BBIYMCICHUS DJIEMEHTOB TPEYTOJIbHUKA.

3ameuaTesbHbIE TOUYKH TPEYrOJbHUKA: TOYKU MEPECEUEHMs] CEPEeIMHHBIX NEepPIEeHIUKYISIPOB, OUCCEKTPHC,
MeHMaH.

YeroipexyroibHuk. [lapamienorpamm, ero cBoiictBa u npusHaku. [IpsMoyroiabHUK, KBagpat, pomMO, UX
CBOMCTBa U pU3HaKU. Tpanenus, cpeHss JIMHUS Tparelunuu; paBHOOeIpeHHas Tpanenus.

MHoroyroJibHUKH. Beinykiible MHOrOyroiabHUKH. CyMMa yTIiioB BBIITYKJIOIO MHOTOYTOJIbHUKA. BrincanHsle
Y OIIMCaHHBIE MHOT'OYTI'OJIbHUKU. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

OxkpyxHoctb M kpyr. lLlentp, pagmyc, nmamerp. Jlyra, xopma. Cekrtop, cermeHT. lleHTpasibHBIN,
BIIMCAHHBIM YroJ; BeJIWYMHA BIIMCAHHOTO yrija. B3anMHoOe pacrosiokeHue NMpsSIMONH U OKPYXKHOCTH, 08X
oxpyxcnocmen. KacarenpHas U CeKymas K OKPY>KHOCTH, PaBEHCTBO KaCaTENIbHBIX, IPOBEACHHBIX U3 OQHON



TOYKH. Mempuuecxue COOMHOWERUA 6 OKPYIHCHOCMU.! ceolicmea CeKyuux, KacamejbHbolx, XOp().

OKpy>KHOCTb, BIIMUCAHHAs B TPEYrOJbHUK, U OKPY)KHOCTh, OMKMCAHHAS OKOJO TpeyroibHHKa. Brnucanusie u
OIMCaHHBIE YETHIPEXYTOJIILHUKU. Brucannvie u OnUcCanHvle OKPYIHCHOCIU NPASUTLHOS0 MHO20Y20NbHUKA.

H3mepenue reomerpuyeckux BeanumH. J[imHa orpeska. JiimHa 1oMaHoOH, IEpUMETp MHOTOYTOJIbHUKA.

PaccrosiHue or TOukM 10 mpsmoil. PaccrosHue MexIy mapaiulesIbHBIMH NPSMBIMU. [[IMHA OKPYKHOCTH,
yucio [; umHa nyru. Bennuuna yria. I'pagycHas Mepa yria, COOTBETCTBHE MEXAY BEIMYMHON yIila U
JUIMHOW yTU OKPY’KHOCTH.

[TonsTre o muomaay miockux ¢uryp. PaBHOCOCTaBIeHHBIE U PABHOBEIUKUE (UTYDBHI.

[Inomanpe npsmoyrosnbHuka. [lnomanps mnapaiienorpamMmma, TPEYrojdbHUKA U Tpaneluu (OCHOBHBIE
¢dopmyibl). PopMysibl, BeIpakarolMe IJIOLIAb TPEYrojdbHUKA: Yepe3 JBE CTOPOHBI M YroJl MEXIy HHUMHU,
yepes nepumemp u paouyc 6nUCAHHOU OKpydxcHocmu, gopmyna Iepona. Ilnowads uemvipexy2onivHuKa.
[Tnomans kpyra ¥ II0IAAb CEKTOpA.

CBsi3b MEXy ILIOMAASIMH MTOJOOHBIX QUTYD.

Inemenmaul 102uKU, KOMOUHAMOPUKU,
CHAMUCMUKU U meopuu 6eposmHocmeil

Joka3aTeabcTBo. OnpeneneHus, A0Ka3aTelbCTBa, aKCUOMBI M TEOPEMBbI; CIeACTBUS. Heobxooumvie u
oocmamounvie ycnosus. Konrpnpumep. JlokasarenscTBo oT npoTuBHOro. [Ipsimas u oOpaTHas TeopeMsl.
Ilonamue 06 axcuomamuke u aKCUOMAMUYECKOM nocmpoenuu ceomempuu. Ilamuiti nocmynam Sexkauda u
€20 UCMOpPUS.

MHokecTBa 1 KOMOMHATOPUKA. MHoowcecmeo. Dnemenm mHoxcecmea, noomHoxcecmso. Odoveounenue u
nepeceyeHue MHodcecms. [uazpammol Jilnepa.
[Tpumeps! penieHrs KOMOMHATOPHBIX 3a/1a4: Iepedop BapUaHTOB, IPABUIIO YMHOKEHHUSI.

Crarucruyeckue aaHuble. [IpeacrtaBieHue AaHHBIX B BHUAE TaOmui, auarpamm, rpadukos. CpennHue
pe3ynbTaToB u3MepeHuid. [loHaTre 0 CTaTUCTHYECKOM BBIBOJIE HA OCHOBE BEIOOPKHU.
[TonsTre ¥ IpUMEpHI CIyHYaHBIX COOBITHI.

BepositHocTh. YacToTa coOBITHS, BEpOSTHOCTh. PAaBHOBO3MOKHBIE COOBITHSI U MOJACYET MX BEPOSTHOCTH.
[IpencraBienne o reoMeTpUYECKONH BEPOSITHOCTH.

HTOroBblii KOHTPOJIbLHBIH TECT.
[TporpaMma 311€eKTUBHOTO Kypca COJEPKUT TPU MOJYJIS:
«Anzeopan(l u 2 vacmu), «I'eomempusn»(lu 2 wacmu), «Peanvnas mamemamukar.

B moayne «Aaredpa» oTpabaThIBarOTCS HaBBIKHM pellieHUs aireOpanydeckux 3ananui 1 vactu KUM
OI'D. DOr1o 3amaHus ¢ BBIOOPOM OJHOTO OTBETA M3 UETHIPEX MPEJIOKEHHBIX BapUaHTOB, C KpaTKUM
OTBETOM M Ha COOTHECEHHUE, C 3alHChI0 pelieHus. B 3ToM Oioke mpoBepsercss BiaJeHUE OCHOBHBIMU
aNropuTMamMi, 3HAHME M TOHHMAHHME KJIIOYEBBIX HJIEMEHTOB COJIEpPKaHUS (MATEMATHUUECKUX MOHSATUH,
WX  CBOWCTB, NMPUEMOB pEIIEHUS 3aJad M Tp.), YMEHHUE IOJIb30BAaThCA MAaTEMaTUYeCKOW 3amuChlo,
MPUMEHATh 3HAHMS K PELICHUI0 MAaTeMAaTHUYECKUX 3a/lad, HE CBOISAIIMECS K MPIMOMY MPUMEHEHHIO
anropuTMa.
3ajiaHys 2 YacTU HAMpaBlIEHbl Ha MPOBEPKY BJIAJACHUS MATEpUajIOM Ha MOBBILIEHHOM ypoBHE. Mx
Ha3HaveHune — nudepeHITMPoBaTh XOPOIIO YCIEBAIONIUX MKOJFHUKOB 110 YPOBHSIM MOJATOTOBKH, BHISIBUTH
HauOoJee TMOATOTOBICHHYIO YacTh BBIMYCKHUKOB, COCTaBISIONIYI0 IMOTEHIHMAIbHBIA KOHTHHTEHT
NpopUIBHBIX KJIACCOB. OTH YacTH COJEpkKaT 3aJaHus IOBBIIICHHOTO YPOBHS CIIOXKHOCTH, KOTOPBIC
HaIlpaBJIEHbI HAa POBEPKY TAKUX KaYECTB MAaTEMATHUUYECKOU MOATOTOBKH BBIITYCKHUKOB, KaK:
- YBEpEHHOE BiaJieHHe (POpMaIbHO-ONEPATUBHBIM QITeOpandecKUM anmnapaToM;
- YMEHHE pELIUTh IUIAHUMETPUYECKYIO 3aJady, HPUMEHsS pa3IMyHble TEOPETUUYECKUE 3HAHUS
Kypca reOMeTPHH;
- YMEHHE PEIIUTh KOMIUIEKCHYIO 3ajjady, BKIIIOUAIONIYI0 B ce0s 3HaHHS W3 pa3HBbIX T€M Kypca;




- YMGHI/IG MaTeMaTnNu4YCCKU I‘paMOTHO " JACHO 3aliucaTtb pemeHHe, HpI/IBOIISI HpI/I 3TOM HCO6XOI[I/IMI>IG
MOSICHEHHS 1 0OOCHOBaHMS,
- BJIAJICHUE TUPOKUM CIIEKTPOM MIPHEMOB U CIIOCOO0B pacCyKIeHUH.

Monayab «I'eomerpus» copepxut reomerpuueckue 3amaun 1 gactu KMM OI'D. B stom OGnoke
IIOBTOPSAIOTCS. OCHOBHBIE F€OMETPUUECKUE CBEJICHHS, U OTPadaThIBAECTCS HABBIK PELICHUS I€OMETPHUUECKUX
3a1ad4.
3ajaHus 4YacTW 2 HaNpaBleHbl HA IPOBEPKY YMEHHs pellaTh IUIAHMMETPUUYECKYIO 3ajady, NPUMEHsS
pa3iiMyHble TEOPETHYECKUE 3HAHUA Kypca IE€OMETPUM; YMEHUs MATeMaTU4eCKH TIPaMOTHO MU SICHO
3aIllMCBIBAaTh pEIleHHE, IPUBOJIS MPU 3TOM HEOOXOIUMBbIE MMOSICHEHNS 1 00OCHOBAHMSI; BlaJleHUE HIMPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB PACCYKACHUN.

Mopnyabs «PeanbHasi maremaTmka» colepxkuT 3agaud 1 gactu KM OI'D. IIpakTuxo-
OPUEHTUPOBAHHBIC 33JaHUS IIOJYCPKUBAIOT BA)KHOCTh OCBOCHMSI TAKMX MAaTEMATHYECKUX KOMIIETEHIUH, KaK
YMEHHUE PUMEHATH 3aJaHus B IPAKTUYECKOM KU3HHU U B CMEXKHBIX 001aCTAX.

HTorosoe 3ansaTue npeamnogaract MmpoBCACHUC KOHTPOJBLHOI'0 TECTa II0 MaTrcpuaiaM B CI)OpMe
OIo.

MeTtoauyeckuii KOMMeHTapHii. DIEKTUBHBIC 3aHATUS IO KaXJI0i TeMe 1ernecoodpa3Ho pa3ouBaTh
Ha Jtambl (O1moku). Kaxknas Tema HauMHAETCs C MOBTOPEHHS OCHOBHBIX TeopeM U (OpMyl, a TakkKe
paccMOTpEHHSI HOBBIX, HE BXOJSIINX B OCHOBHYIO MMPOTrpaMMy, HO HEOOXOJUMBIX MPHU PELUICHUU psiaa
3ajlad Ha 7K3aMeHe. Brimensercs mepBwiii 0710k «OCHOBHBIE cBeAeHUs». 11 SKOHOMUM BpEMEHHU
UCIIONB3YIOTCS TaOnuIbl (pa3faToyHblii Marepuan) ¢ (GopMylaMd U PUCYHKAMH, OIOpPHBIE IUIAKATBhI,
cranaoBas Mpe3eHTALMS.

Bropoit 6mok «Pemaem BMecTe» mpearnoiaraeT paz0op pelieHuid OMOPHBIX JAEMOHCTPAIMOHHBIX
3a/1a4, WCIOJB3YIOUMX OCHOBHBIE TEOpPeMbl U (OPMYJIBI JAHHOTO pas3fesia U pelIaeMble pPa3HBIMU
crioco0aMu, MOBTOPSIETCST AITOPUTM PELICHUS 3a/1ad M0 TeMe. YUHuTelleM yIeseTcs cephe3HOe BHHUMAaHUE
paz00py TUMUYHBIX OMIMOOK B XOJI€ PEUICHUS 3a/JaHUsI, a TAK)Ke 3aIIMCH OTBETA B IK3aMECHAIIMOHHBIN OJIaHK.
Pemarotcst 3amanust u3 yactu 1 SK3aMEHAIIMOHHOW paboOThI C BHIOOPOM OJHOTO OTBETa M3  YETHIpEX
MPEAJIOKEHHBIX BApUAHTOB, C KPAaTKMM OTBETOM W Ha YCTAHOBJICHHE COOTBETCTBHUS MEXKIY
O00BEKTaMHU JIBYX MHOKECTB.

3aHsATHE TPOJOKACTCS PEIICHHEM 3a/a4 TPYIIaMH U CaMOCTOSTEIIBHBIM PEIIeHHEM. DTO OJIOKH
«Pemaem B rpynmnax» u «Pemaem camm». B xozae pelnleHHs 3a1ad peKOMEHAYETCS MPHUIECPKUBATHCA
npuHiuna «OT MPOCTOro K CI0KHOMY» TTOJI PYKOBOACTBOM YUUTEIS.

Yuutenbr MOXET CIUIAHMPOBAaThH ypPOKU TMAapHOW paboThl, THAe ydaliuecs TOTOBATCA K
CaMOCTOSITEIbHON M KOHTPOJIbHON paboTe, 3a4eTy, 3alluTe IPOeKTa.

Yuutento HE0OXOJUMO MOOMIPATH CTPEMJICHHE ydaluxcs padoTaTh B WHAMBHAYAILHOM PEXHME.
Ha Bcex Tumax 3aHATHH YYUTENIO CIEAYET MOAACPKMBATH AKTUBHBIA JUAIOr C YYalIUMHCS. YYUTEIb
CUCTEeMAaTUYECKH OCYIIECTBIET MOHUTOPUHT JIOCTIDKEHHUS O00s3aTeNbHBIX pE3yJbTaTOB OOydYeHUs,
CBOEBPEMEHHO OCYIIECTBIAECT KOPPEKIIMIO 3HAHUN YHaIIUXCS.

Annapam Konmpona.

B npomecce OCBOGHHMS ydalIMMHUCS KaXXJIOrO0 MOIYJIS Kypca MPEeIyCMOTPEHO MPOBEICHHUE
TPEHUPOBOYHBIX TECTOB U CAMOCTOATEIBHBIX Pa0OT, MO3BOJISIOIIUX MPOBOJUTH TEKYIIUH U TeMaTUYECKHIA
KOHTPOJIb 3HAHUW M YMEHHM ydammxcs. B KoHIlE M3ydeHHs Kypca MPOBOJMTCS WUTOTOBas KOHTPOJIbHAs
pa0ora.

TpeHupOBOYHBIE TECTHI M CAMOCTOSITEIbHBIE PA0OTHI, HAIICJICHHBIC HA TTPOBEPKY 3HAHUN OCHOBHBIX
TEOPETUUYECKUX CBEJICHUW, OLIEHUBAIOTCA  «3a4T€HO» (IPU YCIOBUM BBHINOJHEHUM HE MeHee 75%
MPEAJIOKEHHBIX 3aJaHui) WIM «HE 3a4TeHo». MrToroBas KOHTpoOJbHAs paboTa COCTABISIETCS 10
Matepuaiam B ¢opme OI'D. Ilpu cocraBieHHH pabOTHI YYUTENIb MOXET UCHOIB30BAaTh MaTepHUabl W3
CIIUCKA JIUTEepaTyphl, PEKOMEHIOBAHHBIE JIJISI OPTaHU3aIluy TOATOTOBKU K OI'D.

OcymiecTBieHHE KOPPEKUMU 3HAHUM ydyalluxcsli MPOBOJUTCA HAa OCHOBAHMM MOHHUTOPHUHTA
OTCIICKUBAHMS PE3yJIbTaTOB 00yueHUs. B TedeHMe m3ydeHUs JaHHOTO AJIEKTHBHOTO Kypca 3amloJIHSIETCS



TabIuIa, B KOTOPOHM COJEPIKATCs pe3yNbTaThl BBIMOJIHEHHS TECTOB U CAMOCTOSTENIBHBIX paboT. [IpumepHbIit
BapUaHT 3aMOJHEHUS TaOJIHIIBI U KpaTKHE 0003HAYCHHS TIPEII0KEeHBI HUXKE (Tabnuma 1).
Tabmuna 1.
Pe3ybTaThl BINOJIHEHHS TECTOB H CAMOCTOSITEIbHBIX Pa0oT yualuxces 9 kjiacca npu
H3y4YeHUH YIEKTHBHOTO Kypca
«MartemaTHuka: noaroroska k OI'»

Crnuc CopepxaHre MPOBEPOUHBIX PabOT
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3a BBIMOJIHCHHE TeCTa OOYYAIOMIUICS IOJIy9aeT YMCIO MPOIEHTOB, TMOJTydaeMoe JIEJICHHEM BEpPHO
BBIIIOJIHEHHBIX 33JJaHUI HA YMCIIO BCEX 3a7aHuil, yMHOxkeHHoe Ha 100%.
MOHHTOPHHT OTCJICKUBAHUS PE3YIHTATOB 00YUCHHSI IIO3BOJISIET CBOCBPEMEHHO BBISIBUTH
«3anajaolre» TeMbl Kypca, IPOBECTU KOPPEKIIHMIO U 0Ka3aTh MHANBUAYAIbHYIO TOMOIIb YYAIlIUMCS.
Y4eOHO- TEMAaTHYECKHI IJIaH

Ne Ha3Banue (Tembl) MOayJIst KoanuecTBO N3 Hux
Hacos TEOpHsl | TpaKTUKa

1. Anrebpanueckue 3a1aHusl 0a30BOI0 YPOBHS 13 7 6
2. ['eomeTpuueckue 3a1aun 6a30BOr0 YPOBHS 6 3 3
3. Peanbnas maTemartnka 6 4 2
4. 3a/1aHus TOBBIIEHHOT'O YPOBHS CJIOKHOCTH 4 2
5. HroroBoe 3ansTue 3 - 3

O0111e€ KOJIMYECTBO YacOB 34 18 16

Monayasb 1. Anzedpauueckue 3adanusn 6a306020 ypoeus.

BBenenue: nenp U copepKaHMe DSJIEKTUBHOTO Kypca, (opmbl KOHTpOJs. OOBIKHOBEHHBIE H

necatuunble qpoou. CtaHaapTHbI BuA ynciaa. OKpyriieHHe U cpaBHEHHE 4Kceld. bykBeHHbIE BhIpayKEHHUS.
Ob6nactes JomycTUMBbIX 3HaueHuil. @opmynbl. CreneHb ¢ LEIbIM  IOKa3aTeleM. MHOrouJeHsl.
[IpeoOpa3oBanue BbIpakeHUH. Pa3nojkeHHMe MHOTOWIEHOB HAa MHOXUTENU. AnreOpaumveckue ApoOH.
Coxkpamenue anredpandeckux apooeit. [IpeobpazoBanus parmoHaAIBHBIX BeIpakeHUH. KBagpaTHbie KOpHH.
JIuneitnsle u kBagpaTHele ypaBHeHUs. Cuctemsl ypaBHeHU. HepaBeHCTBa C OHON IEPEMEHHOM U CUCTEMBI
HepaBeHCTB. PemieHune kBaapaTHBIX HepaBeHCTB. [locnemoBaTenbHOCTHM M Tmporpeccuu. PexkyppeHTHbIe
dbopmyibl. 3aaun, perraeMble ¢ TOMOIIBIO POTPECCHIA.
Uucna Ha xoopanHATHOM npsiMou. [IpencTtaBieHue pelieHnii HEPABEHCTB M UX CHUCTEM Ha KOOPAMHATHOU
npsmoil. @yakiuu M rpagukud. OCOOEHHOCTH PACIONIOKEHUS] B KOOPAMHATHOW IIOCKOCTH TpaduKoB
HEKOTOPBIX (YHKIMHA B 3aBUCHMOCTH OT 3HAYEHHS MapaMeTpoB, BXOASIIUX B (HOpMynbl. 3aBUCUMOCTH
MEXy BEJIMUMHAMM.



Monyasb 2. I'eomempuueckue 3a0auu 0a308020 ypoeHs.

TpeyronbHUKM, YETHIPEXYTrOJbHUKH. PaBeHCTBO TpeyroibHHUKOB, moaooue. POopMylbl IUIOIIATH.
[IponopunonanbHbie 0Tpe3ku. OKPYKHOCTH. YTJIbI: BIUCAHHBIC U LIEHTPAIbHbIC.

Monyab 3. Peanvnaa mamemamuxa.

ITponentel. CocTaBieHHE MaTeMaTHYECKOM MOJENIM 10 YCJIOBHMIO 3ajaud. TeKCcToBble 3aJaud Ha
NPaKTUYECKH pacueT. UYTeHune rpaguKkoB U quarpaMm. DJIeMEHThl KOMOMHATOPUKH, CTATHCTUKU U TEOPUU
BEPOSATHOCTEN. BrIpaskeHne BeIMUUHbI U3 POPMYJIBI.

3a0anun noevluienH020 YPOBHA CIONHCHOCHUL.

IIpeoOpa3oBanus anreOpanyeckux BbIpa)XKeHUI. YpaBHEHUs, HEPABEHCTBA, cUCTeMBbl. MccnenoBanue
¢ynkuun u nocrpoenue rpaduka. Kycouno-zaganueie QyHkiuu. IlocTpoenue rpapukoB C MOIYJIEM.
3agaun Ha JABMKEHHE. 3alaud Ha cMecH, ciuiaBbl. ClI0KHbBIE MPOLEHTHI. 3a7auyl Ha COBMECTHYIO paboTy.
3amaHus C TapaMeTpoM: HcclieoBaHHe TrpadukoB (QyHKIMHA, pelieHHe YpaBHEHHUH M HEpPaBEHCTB C
napaMeTpoM. 3HaKM KOpHEH KBaJpaTHOro TpexwieHa. PacrosiojkeHue KOpHEH KBaJpaTHOIO TpeXuIeHa.
[TapameTpsl a, b, ¢ 1 KOPHH KBapaTHOTO TpexwieHa. [ eomeTprueckue 3a1auu.

Hmozo6o0e 3anamue. I1poBeieHre UTOTOBOTO KOHTPOJIBHOIO TECTA



Kaneﬂnapﬂo-TeMaanecxoe NJIAaHHPOBAaHUE

Ne
3aH No sausrust B Tewma 3ansaTHA flara
ST Teme [1nan (OF) ¥
Monayasb 1. Anredopanyeckue 3aganusi 6a3oBoro yposHs (13 yacoB)
Botuucnenus (2 uaca)
1 1 OOBIKHOBEHHBIE U IeCITHYHBIE ApoOu. CTaHIapTHBINA BUT
quClIa.
2 2 Tpenuposounsvie éapuanmol. Camocmosmenvuas paboma.
Ypasnuenus u nepasencmea (3 uaca)
3 1 JInHelHbIE ¥ KBaIpaTHbIC YPAaBHEHUS.
4 2 JIuneiinble U KBagpaTHbIE HEpaBeHCTBA. CHCTEMbl HEPABEHCTB.
5 3 Tpenuposounwvie sapuanmol. Camocmosmenvuas paboma.
Koopounamnas npamas. I'pagpuku (3 uaca)
6 | Yucna Ha koopaAuHATHOM NpsMo. lIpencrasiienne pemenuni
HEPABEHCTB U UX CHCTEM Ha KOOPJIMHATHOM MPSIMOH.
7 1 I'paduxn GyHKIMIA 1 MX CBOHCTBA.
8 2 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.
Anzedpauueckue eviparxcenus(2 yaca)
9 1 MHorounensl. Anredpandeckue 1podu, creneHu. Jlonycrumblie
3HAYEHHS IEPEMEHHOM.
10 2 Tpenuposounsvie éapuanmoi. Camocmosmenvuas paboma.
Ilocneooeamenvnocmu (2 uaca)
11 1 Yucnosele nocnenopatenbHocTu. [Iporpeccun.
12 2 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.

13 1 Obobwarowuii mecm mooyis «Aneebpa» 6a306020 yposHsi.
Mopnyas 2. I'eomerpuyeckue 3axaun 0a30B0ro yposHsi (6 4acoB)
Iloocuem y2noe(2 uaca)

14 1 TpeyronbHuk. YeTblpexyroapHUK. OKpyKHOCTB.
15 2 Tpenuposounsvie sapuanmol. Camocmosmenvuas paboma.
Ilnowaou guzyp (2 uaca)
16 1 UYertbipexyroabHUKH. TpeyronbHUK. OKPYKHOCTb M KPYT.
17 2 Tpenuposounsvie sapuanmul. CamocmosmenvHas paboma.
Buvioop eepnvix ymeepxncoenuii(1 uac)
18 1 TpeHupOBOYHBIE 3aaHUS.
19 1 Ob6o6warowui mecm mooyns «I eomempusy 6a306020 yposHs.
Moayas 3. Peanbnasi MmaTemaTuka (6 4acoB)
I'paghuxu u ouazpammot. Texcmoeswie 3a0auu (3 uaca)
20 1 Urenue rpad)MKOB U AHArpaMM.
21 2 TexcToBbIE 3a/1a4M HA PAKTUYECKUI pacyerT.
22 3 Tpenuposounvie sapuanmol. Camocmosmenvhas paboma.
Peanvnaa nnanumempusn. Teopus eéepoamnocmeii (2 uaca)
23 1 Pemenne 3a1ay npakTH4YeCKON HAIPABIECHHOCTH.
24 2 DneMeHTbl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEN.
25 1 Obobwarowuti mecm mooyns « Peanvnas mamemamuxay.

Moayasb 1 1 2.

3agaHus NOBBILIEHHOTO YPOBHS CJI0KHOCTH (6 yacoB)




3aH DREAEELEEL 12 Tema 3aHsaTHA flara
ST Teme [Lnan (OF] )
26 1 ITpeoOpa3oBanus anreOpandeckux BHIPAKECHHM.
27 2 YpaBHEeHUsI, HEPABEHCTBA, CUCTEMBI.
28 3 Hccnenoanne GpyHKIMU U IocTpoeHue rpaduka. 3agaHus ¢

apamMeTPOM.
29 4 TeKkcToBbIE 3a/1a4UH.
30 5 ['eomeTpuyeckue 3a1auu
31 ['eomeTpuyeckue 3a1auu

Hrorosoe 3ansitue (3uaca)

32- 1-3 HUmoecosviii mecm

35
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