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IHosicHuTEeIbHAA 3aIIUCKA

JlaHHas mporpamMma 3JIEKTUBHOIO Kypca NpeJHa3HaueHa M oOydaroummxcs 9-X KJIaccoB
001e00pa3oBaTeNbHBIX YUPESKICHUH M paccunTaHa Ha 33 wvaca. OHa mpenHa3zHaueHa Ui TOBBIIICHHS
3¢ GEKTUBHOCTH MOATOTOBKM OOyyaromuxcs 9 Kjacca K OCHOBHOMY TIOCYIAapCTBEHHOMY 3K3aMEHY I10
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 o0Opa3oBarenbHOM mpouecce. [Iporpamma 3J€KTMBHOTO Kypca corjacoBaHa ¢ TpeOOBaHUSAMHU
roCy/1lapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAApTa U COJIEP’)KaHUEM OCHOBHBIX IPOTrpamMM Kypca MaTeMaTHUKU
OCHOBHOM IIKOJIBI.

[TporpaMMoii MIKOJBHOTO Kypca MaTE€MaTWKH HE MPEIyCMOTPEHBI 000O0IIEHHE W CHCTEMaTH3alus
3HaHUI 0 Pa3JIMYHBIM pa3jlienaM, MOJIyYEeHHBIX yJallluMHCS 3a Bech Iepuoja oO0ydeHus ¢ 5 mo 9 kiacc.
OnexTuBHbIN Kypc «M30paHHbIe BONPOCH MAaTEMaTHKW» ITO3BOJIUT CUCTEMATH3UPOBATh U YTIIyOUTh 3HAHUS
yUYalluXxcsl MO PAa3IUYHBIM pasfesiaM Kypca MaTeMaTHMKM OCHOBHOM IIKOJIbI (apudmeruke, aireodpe,
CTaTUCTUKE M TEOPUU BEPOATHOCTEW, TreoMeTpuu). B gaHHOM Kypce TakXke paccMaTpUBArOTCS
HECTaHJAPTHBIC 3aJ]aHUs, BBIXOAAIIME 32 PaMKH HIKOJIBHON Mporpammsl (rpaguku ¢ MoJyJieM, KyCOYHO-
3aJlaHHble (PYHKIUH, peIeHHE HECTaHAAPTHBIX YPaBHEHUI U HEPABEHCTB U JIp.). 3HaHUE 3TOr0 MaTepuaia u
YMEHHUE €ro MPUMEHSTh B MPAKTUYECKOH NEeATEIbHOCTH MO3BOJMT IIKOJIBHUKAM peIIaTh pa3HOOOpa3HbIe
3a/1a4M pa3IMYHON CJII0KHOCTU M MOJATOTOBUTHCS K YCIELIHOM cllaye 3K3aMeHa B HOBOWM (opme UTOroBOM
aTTeCcTaluu.

Kaxnoe 3ansiTHEe, a Takke BCE OHU B 1I€JIOM HalpaBJ€Hbl HAa TO, YTOOBI Pa3BUTh MHTEPEC LIKOJIBHUKOB K
IIPeIMETY, IO3HAKOMHUTh MX C HOBBIMU HUJESIMU M METOJAMHU, paclIMpUTh IPEJCTaBIeHUE 00 U3yyaeMOM B
OCHOBHOM Kypce MaTepuale, a INIaBHOE, paCCMOTPETh HHTEPECHBIE 3a0a4H.

OTOT Kypc MpeajaraeT ydauluMcs 3HAaKOMCTBO C MaTEMAaTHUKON Kak C OOILEKYJIbTYpHOM IIEHHOCTBIO,
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 IpOLECcCe SKCIEpUMEHTa M OOCYXIEHHsl €ro OpraHu3allud U pe3yibTaToB
(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 PEIIEHNUN PA3JIUYHBIX 110 CTEIIEHU BaXKHOCTH U TPYAHOCTH 3a7ad.

Ileib 3/1€KTMBHOIO Kypca: cHCTeMaTH3alMs 3HAaHUM M CIOCOOOB JESTENbHOCTH Yy4allluXcs [0
MaTeMaTHKe 3a Kypc OCHOBHOM IIKOJBI, MOATOTOBKa oOydamomuxcs 9 Kiacca K OCHOBHOMY
roCyJJapCTBEHHOMY 3K3aMeHy o MaTemartuke. YcrnemiHas ciada OI'D, nepexon B 10 kitace no BeIOpaHHOMY
npoduio(pu HeoOX0IMMOCTH).

3agaum Kypcea:

obyyaiowue: (popmuposanue noznasamenbHux u no2uyeckux YVJi)
—  @opmupoBanue "6a3pl 3HaHUN" MO anredpe, reOMETPUU U pealbHON MaTeMaTuKe, MO3BOJISIOIIEH
OecIpersITCTBEHHO ONIEpUPOBATh MAaTEMAaTHUYECKUM MAaTEPHUAIIOM BHE 3aBUCUMOCTH OT CITOC00a
MIPOBEPKH 3HAHUI.

HayuuTs mpaBUIIbHOM HHTEPIPETAIIMH CTIOPHBIX (DOPMYIUPOBOK 3aTaHUM.
— Pa3BUTH HaBBIKM PEIICHUS TECTOB.
— Hayunts makcumanbHO 3G ()EKTHBHO pacipenessiTh BpeMs, OTBEACHHOE Ha BBHITTOJTHECHUE
3aJaHusl.
— TloaroroButs Kk ycnemHoun caaye OI'D mo mareMatuke.

pazeusarowue: (hopmuposanue pecyramusnvix YVJ/I)

® yMeHHE CTaBUTh Iepe]] cCOOO0H 1eNb — LeJieNnoJiaraHue, Kak oCTaHOBKY y4eOHOM 3a/1a4l Ha OCHOBE
COOTHECEHHUSI TOT0, YTO YK€ M3BECTHO U YCBOCHO yUaIlUMCS, U TOTO, YTO €II€ HEU3BECTHO;



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

® KOHTPO.Jb B (popMe ciuueHus crnocoda JeHCTBUS U €ro pe3yJibTaTa ¢ 3aJaHHbIM 3TAJIOHOM C LIEJIbI0
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,

socnumameinvHvle: ((hopmuposanue KOMMYHUKAMUBHBIX U AuyHOCmHubIX Y V])
® (opmupoBaTh yMEHUE CIyMIATh U BCTYNATh B IUAJIOT;
® BOCHUTHIBATh OTBETCTBEHHOCTh M AKKYPaTHOCTb;

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

® CMBICJIOOOPA30BAHUE T. €. YCTAHOBJICHUIO YYAIIUMKCS CBSI3H MEX/Y 1IEIbI0 y4eOHOM IS TeIbHOCTH
U ¢ MOTHBOM, JPYTUMH CJIOBaMH, MEXKAY pPE3yJIbTaTOM-TIPOAYKTOM YYCHUS, IOOYXIAIOIIMM
JIeSTEIILHOCTD, ¥ TEM, PaJId Yero OHA OCYIIECTBISICTCS,, CAMOOPTaHU3AIIHSL.

DyHKIMH Kypca

e  OpHEHTAlMs Ha COBEPIIEHCTBOBAHHWE HABBIKOB MO3HABATEILHON, OPTAaHU3ALMOHHOMN A€ TEIbHOCTH;
e komreHcanus HemoctatkoB 3YH mo mareMmartuke.

Metoanb! u popMbl 00yUeHH S

MeTtoasl U GopMbl 00y4YEHUS ONPENENAIOTCS TPEOOBAaHUAMU O0YUYEHUsI, C YUETOM WHIUBUIYaIbHBIX 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 TpYIIAX, POJIEBbIE UIPbl, TPEHWHTH, BHE 3aHATUH - METOJ
MIPOEKTOB);

® JUYHOCTHO - JEATENIbHOCTHBIH M CYOBEKT — CYOBEKTHBHBIM moaxoj (Oosbliiee BHUMaHUE K
JUYHOCTH YYaILETOCs, a HE LENSIM YUYUTENs], pABHOIPABHOE UX B3aUMOJAEHUCTBHE).

Jlnst paboThl ¢ yyamuMmucs, 0e3ycloBHO, IPUMEHUMBI Takue (opMbl pabOThI, KaK JEKIUS U CEMHHAp.
[ToMuMO 3THX TpPaAMLUOHHBIX (POPM pPEKOMEHIYeTCsS MCIIOJIB30BaTh TAaKKe JMCKYCCHH, BBICTYIUJICHHS C
JOKJIaIaMH, COAEPIKAIIMMU OTYET O BBHITIOJHEHWH WHAWBUIYAIBHOTO M TPYIIIIOBOTO JOMAIITHETO 3aJaHus
WIA C COAOKJIaJaMH, JOMOJHAIOUMMH JIEKIUIO yduTesss. Bo3MOXHBI pazinuuHble (OPMBI TBOPUECKOM
paboTHl yJammxcs, Kak HallpUMep, «3alluTa PEemIeHNs», OTYET MO Pe3ysIbTaTaM «IIOMCKOBOW» paboThI Ha
oOpa3oBaTenbHBIX caiiTax B MHTepHeTe Mo ykazaHHOU Teme. TakuM 00pazoMm, JaHHBIA Kypc HE UCKIIOYAET
BO3MOYKHOCTH TIPOCKTHOH IESTEIBHOCTH YYalllMXCs BO BHEYPOYHOE BpeMs. MITOroMm Takod NesITeIbHOCTH
MOTYT OBbITh TBOPYECKHE PAOOTHI.

[Ipennaraemslii Kypc sIBISICTCS pa3BUTHEM CHCTEMbI paHee MPHOOPETEHHBIX MPOrpaMMHBIX 3HAHUH, €To
LeJIb - CO3/1aTh IIEJIOCTHOE MPEICTABICHHE O TeME U 3HAYMTEIBHO PACHIMPHUTH CIEKTpP 3a/a4, 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
HaMpaBJSIIOIEH POJIM yYUTENs IIKOJIBHUKA MOTYT CaMOCTOSTENBHO c(OpMyIupoBaTh HOBBIE Ul HUX
CBOMCTBAa M Jake JOKa3aTb MX. Bce NOIDKHO pacrosarate K CaMOCTOSTEIbHOMY IIOMCKY M IIOBBIIIATH
UHTEpEC K H3Y4eHHIO npeamera. llpencraBniss ydamuMmcss BO3MOKHOCTb OCMBICIUTH CBOWCTBA M MX
JI0Ka3aTeNbCTBA, YUUTENb PA3BUBAECT T€OMETPUUYECKYIO HHTYHUIIHIO, 0€3 KOTOPOW HEMBICIMMO TBOPYECTBO.

Takum oOpa3oM, mporpamma NpUMEHHUMa JUIs Pa3jIMYHBIX TPYIN I[IKOJBHUKOB, B TOM 4HCIE, HE
MMEIOIINX XOPOIIEH MOATOTOBKH. B 3TOM cityyae, y4uTenab MOXKET Cy3UThb TPEOOBaHHMS U MPEAJIOKHUTH B
KayecTBE JOMAIllHUX 33JaHUi CO3/1aHue TBOPYECKHUX paboT, MPH 3TOM y JeTel pa3BUBAETCS MHTYUTHUBHO-
aCCOLMAaTUBHOE MBIIIIJIEHUE, YTO HECOMHEHHO, IOMOXET UM IIPU BBINIOJHEHUU 3aaanuii OI'D.

OcHOBHast (yHKLUUSA y4duTens B JAHHOM Kypce€ COCTOMT B «COIPOBOXKAECHUW» Yy4alllerocs B €ro
[I03HABATEJILHON 1€ATEIbHOCTH, KOPPEKIIMM paHee MOTYYeHHbIX ydamumucs 3YH.

H.]IaHl/IpyeMble pe3yJabTaThbl 0CBOCHUSA KypcCa

[Tmanupyemble pe3ynbTaTel OOyYEHHS OTPAXKAIOT CIEAYIOUINE YEeTHIpEe KaTeropuu MO3HABATENbHOM
obnactu:

3HaHue/moHMMaHue:
BJIaJICHME TEPMUHOM; BJIAJICHHE DPA3JIMYHBIMM SKBHUBAJICHTHBIMU IPEACTABICHUSAMH (HAlpuMep, 4YUCla);
pacrio3HaBaHHe (Ha OCHOBE OINpEACTICHHUN, HM3BECTHBIX CBOWCTB, C(HOPMHUPOBAHHBIX NPEACTABICHUN);
UCIOJIb30BAHUE PA3JIMUYHBIX MAaTEMaTHUYECKUX S3bIKOB (CUMBOJIMYECKOrO, IpaUueckoro), Mepexoja Ot
OJIHOTO SI3bIKA K APYTOMY; HHTEPIIPETALIUS.

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

YMeHMe peliuTh MATeMATHYECKYIO 32/1a4Y:
3a/laHusl, TMpU PEIIEHUH KOTOpPhIX TpedyeTcsi NpUMEHEHHEe (aKkTyalu3alMs) CHCTEMbl 3HaHUU;
npeoOpa3oBaHue CBsi3e MEXIy HM3BECTHBIMHM (DaKTaMHu; BKJIIOUCHHE W3BECTHBIX MOHATHI, NMPUEMOB U
CIIOCO0OB peIlIeHUs B HOBBIE CBSI3U M OTHOILIEHUS, YMEHUE PACIIO3HATh CTaHJAPTHYIO 33]1a4y B U3MEHEHHON
(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:

* MIOHUMATh OCOOCHHOCTH JIECATHYHONW CUCTEMBI CUHCIICHUS;

* ONIEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C IETUMOCTBIO HATypPaJIbHBIX YHCEIT;

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

* CPaBHUBATH W YIIOPSAOYNBATH PAIMOHAIHHBIC 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
peleHHsI MaTeMaTHYECKUX 3a/1a4 U 33]1a9 U3 CMEKHBIX MTPEIMETOB, BHIITOIHATH HECIIOKHBIC TIPAKTHUECKUE
pacy€Thl.

BoinyckHuk noayuum 603MolCHOCHIb:

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

* yenyoumo u pazeums npeocmagieHus 0 HAmypaibHbIX YUCIAX U CBOUCMBAX OeTUMOCMIU;

*  HAYUUmvbCs UCNOIb306AMb  NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCTEHUA, NPUOOpecmuU  NPUBLIYKY
KOHMPOIUPOBAMb BbIMUCTIEHUS, bIOUPAS NOOXOOAWUL Ol CUMYayuL CNoCoo.

JlelicTBUTEILHBIE YMCJIA

BhInyCcKHUK HAY4YHTCS




* HCIIOJI30BAaTh HAYAIIbHBIC MTPEICTABICHUS O MHOKECTBE 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,

* paseumv U yenyoums 3HAHUS O OECAMUYHOU 3aNUCU OeliCMBUMENbHbIX Ylucel (nepuooudeckue u
Henepuoouueckue opoou,).

HN3mepenus, npudJInKeHusi, OLEeHKHU

BhBIITYCKHUK HAYYUTCSL:

* HCIOJB30BATh B XOJIE PEIICHUS 3a/a4 dJCMEHTapHBbIC MPEJCTABICHUS, CBS3aHHBIC C MPUOIMKEHHBIMU
3HAYCHUSMU BEIIMYUH.

Buinycknux nonyuum 603moocHocms:

* NOHAMb, UMO UYUCNIOBblEe OAaHHble, KOMOpble UCNOAb3VIOMCA Ol XApAKMepucmuku 00beKmos
OKpYIHCaAlOwe2o Mupa, AGIAMCL NPeuUMyWecmeeHHo NPUOIUNCEHHBIMU, YMO NO 3aNUCU NPUOIUINCEHHBIX
3HAYEHUl, COO0epPAHCAWUXCA 6 UHPOPMAYUOHHBIX UCMOYHUKAX, MONCHO CYOUMb O HNOSPEUHOCIU
NpUOIUICEHUSL,

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

AJiredpanyeckue BbIPasKeHU sl

BhIyCKHUK HAYYHTCS:

* OIEPHPOBATh TIOHATHUSMH «TOXICCTBO», «TOXKICCTBEHHOE IpeoOpa3oBaHME», peliarh 3ajaadd,
cojiepkalire OYKBEHHBIC JaHHBIC; padOTaTh ¢ (OPMYIIaMu;

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

* BBIMOJHATH TOXKICCTBCHHBIC MTPEOOPA30BAHUS PAMOHAIBLHBIX BBIPAKEHUN HA OCHOBE MPABWI JCUCTBHI
Ha/I MHOTOWICHAMH U aJirTe0OpanvdecKuMu JIPOOsMH;

* BBITIOJIHATH PA3JIOKCHUE MHOTOYJICHOB HA MHOYKHUTEIIH.

Buinycknux nonyuum 603modicnocme Hayuumocs:

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

* NpUMEHAMb MONHCOeCMBEeHHble NPeodpazo8anus Ol peuleHus: 3a0a4 U3 PAaziuyHblX pazoenos Kypca
(Hanpumep, OJis1 HAXOHCOEHUS HAUOOILULE2O/HAUMEHBULE20 3HAYEHUS BbIPANCEHUSL).

YpaBHeHus

BhINyCKHHUK HAY4YHTCS:

* pemaTh OCHOBHBIE BUJBI PAllMOHAIBHBIX YPABHEHUHN C OJTHOM IEPEMEHHOM, CUCTEMBI JIByX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU;

* IMOHUMATh YPaBHCHHE KaK BaXHCHIIYI0O MaTEMATHYECKYI0 MOJEIb IS ONHWCAHUS W W3YYCHHUS
Pa3HOO0PA3HBIX pealbHBIX CUTYAIIUN, pelIaTh TEKCTOBBIE 3a/1a4H anreOpaniyecKuM METOIOM;

* MPUMEHATh TpadUyecKue TPEJICTABICHUS JUIS WCCICAOBAHMS ypaBHEHWH, WCCICIOBAHUS W PEIICHUS
CUCTEM YPaBHEHUU C IBYMs IEPEMEHHBIMH.

Buinycknux nonyuum 603moocHocmy:

* 061a0emb CNeYUaIbHbIMU NPUEMAMU PEUeHUs. YPAGHEHUU U CUCTEM YPAGHEHUl, Y8EPEeHHO NPUMEHAMb
annapam ypaeHeHuti 01 peuweHUss PA3HOO0OPA3HLIX 3a0ay U3 MAMEMAMUKU, CMENCHbIX NpeoMemos,
NPAKMUKU;

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

HepaBencrBa

BEINYCKHHUK HAYUIHTCS:

* [IOHUMATh ¥ TIPUMEHSATH TEPMHHOJIOTHIO ¥ CHMBOJIUKY, CBSI3aHHBIC C OTHOIIICHUEM HEPABCHCTBA, CBOHCTBA
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 803mMoxucHocmb HAyYumvbcesl:

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

* npumeHamv 2paghuyeckue npeocmasieHus Oai UCCIe008aHUs HEPABEHCME, CUCmeM HepaseHCms,
cooepaicawux OyKeeHHvle KO3ppuyuernmaol.

OcHoBHbIE NOHATHS. UK c/I0BbIE PYHKIMU

BbIITYCKHHUK HAYYUTCSL:

* IOHUMATh U UCIOJB30BaTh (DYHKIIMOHAJIbHBIEC TOHATUS U S3bIK (TEPMUHBI, CHMBOJIIMYECKHE 0003HAUCHU);
* CTpOUTHh rpaduKu 3IEMEHTApHBIX (PYHKIUI; HMCCIEOBATh CBOWCTBA YMCIOBBIX (YHKLIUH Ha OCHOBE
U3Y4EHHUS TOBEACHUS UX TPapUKOB;

* TOHUMAaTh (YHKIHIO KaK BaKHEHIIYI0 MAaTEeMaTHYECKYIO0 MOJIENb JJIsi OMHCAHUS MPOLECCOB U SBICHUMN
OKPY’KaIOILIero MHUpa, NPUMEHATh (QYHKIMOHAIBHBIA S3bIK JUJISl OMHCAHUS M UCCIIEOBAHUS 3aBUCUMOCTEN
MeXIy GU3NYECKUMU BETHUNHAMHU.

Buinycknux nonyuum 603moicHoCmb HAYYUmMbCsL:

* IPOBOOUMb UCCTIE008AHUS, CBA3AHHbBIE C UYYEHUEM CEOUCME (YHKYUL, 8 MOM HUCIe C UCNONb308aAHUEM
KOMNnblomepa, Ha OCHO8e 2paghuKkos u3yyeHHvIX yHKyul cmpoums 6ojee ClodiCHble epaduru (KycouHo-
3a0annble, ¢ «BbIKOIOMBIMUY MOUKAMU 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 S3bIK MOCIEI0BATEIBLHOCTEHN (TEPMHUHBI, CAMBOJIHNYECKHE 0003HAYCHMS);

* NMPUMEHATH (OPMYIBI, CBSI3aHHBIE C ApU(PMETHUYECKON M T€OMETPUYECKOH MpOorpeccheid, W ammapar,
c(hOpMUPOBAHHBIN MPU U3YyYECHUH IPYTHX Pa3AeIOB Kypca, K PEIICHUIO 3a/lady, B TOM YHCIIEe C KOHTEKCTOM
W3 peAIbHOM KU3HMU.

Buinyckuux nonyuum 603mMoicHOCHb 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 NPOSPECCUI0 KaK (QYHKYUU HAMYPATbHO20 APeyMeHma,
CBA3bI8AMb  ApUPMEemUUecKyl0  Npocpeccuro ¢ - JTUHEUHbIM — POCMOM,  2e0OMempudyeckylo — ¢
9KCNOHEHYUANbHBIM POCHOM.

OnucarejibHasi CTATHCTHKA

BBINYCKHUK HAy4YUTCS MCIOJB30BaTh MPOCTEHIME CIIOCOOBI MPEACTABICHUS W aHadn3a CTAaTHCTUYECKUX
JTAHHBIX.

Buinyckuux nonyuum 603moxcnocms npuodbpecmu nepeoHa4aiIbHbulll ONbIM OP2anu3ayuy coopa OaHHbIX Npu
npogedeHUul Onpoca O0OWECMBEHHO20 MHEHUs, OCYUWeCMm8Iamsb UX aHaIu3,npeocmasisims pe3yibmanmbl
onpoca 6 sude mabauysl, OUASPAMMDBL.

Cay4aiiHble cOOBITHSI U BEPOSTHOCTD

BEINYCKHUK HAYIUTCSI HAXOAUTH OTHOCUTENBHYIO YACTOTY U BEPOSITHOCTH CITy4alHOTO COOBITHSI.
Buinycknux nonyuum 603modcHocms npuobpecmu onvim npoeeoenust CiyyauHvlx 9KCNepUMeHmos, 8 mom
yycne ¢ NOMOWbI0 KOMNBIOMEPHO20 MOOETUPOBANUS, UHMEPRPEMAYUU UX Pe3VIbmAamos.

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, MOOEJIAX U 8 OKPYHCAloujemM Mupe niocKue u npocmpancmeeHHble
eeomempuieckue ueypol;

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

* cmpoums paseépmku Kyoa u npsamoy20ibH020 napaiieienuneod;




* onpeoensimvb NO JUHEUHbIM paA3Mepam pazeépmku Queypvl JUHeliHble pazmepbl camoll @ueypvl u
Haobopom,

* BLIYUCTAMD 0OLEM NPAMOY20IbHO20 NAPaieenuneod.

Buinycknux nonyuum 603mooicHocms:

* HAYUUMbCa BLIYUCTAMb 00BEMbI NPOCMPAHCMBEHHLIX 2eOMeMPUYECKUX @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:

* N0bL306AMBCA A3LIKOM 2e0Mempull O ONUCAHUSL NPEOMEMO8 OKPYHCAIOWE20 MUpa U UX 63AUMHO20
PACNONOMNCEH UL,

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

* HAXO/UTh 3HAYCHHUS [UIMH JIMHEHHBIX DJIEMEHTOB (PUTYp U MX OTHOIICHHS, TPAJAYCHYIO Mepy yrioB ot 0°
1o 180°, mpuMeHsIst onpeiesIeH s, CBOMCTBA U TIPU3HAKU (PUTYP U MX HJIIEMEHTOB, OTHOIICHUS PUTYD
(paBeHCTBO, 1O1I00ME, CHMMETPHH, TIOBOPOT, ApaJLICIIbHBINA TIEPEHOC);

* OIICPUPOBATH C HAYATHLHBIMU MOHITHSIMH TPUTOHOMETPHH U BBITIOJTHATH 3JICMEHTAPHBIC ONEePaIliy HaJl
GYHKIUSIMU 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 NoO0OUsL, MemoOOM nepebopa 8apuanmos u MemoooM eoOMeMpPUYECKUX MeCm Mouex,

* 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, QOKA3AMENbCMEO 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 6bINOIHEHUs. NPOeKmoe no memam «l eomempuyeckue npeodopazosanus Ha
niaockocmuy, «Illocmpoenue ompeskos no gopmyney.

H3mepenue zeomempuueckux eenuyun

Buinycknux naywumcsi:

* UCNONIBL308AMb CEOUCMBA USMEPEHUS OUH, NAOWAOell U Y2l08 NPU PeueHUU 3a0ay Ha HAX0HcOeHue OIUHbL
ompesKa, ONUHbL OKPYHCHOCIU, ONUHBL 0Y2U OKPYIHCHOCIU, 2PAOYCHOU Mepbl Yaid,

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

* BLIYUCTIAMD OUHY OKPYHCHOCTIU, OTUHY OVeU OKPYHCHOCIUL,

* BLIYUCTIAMY OJIUHBL TUHEUHBIX DNIEMEHMO8 ueyp U UX yeivl, UCNONAb3VA 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,

* pewiams npakxmudeckue 3a0adu, CA3aHHble C HAXOHCOCHUEM 2e0MempUudecKux 8elutur (UCnoiv3ysa npu
He0OX00UMOCMU CNPABOYHUKU U MEeXHUYeCKUue cpeocmaeay).

Buinycknux nonyuum 603moxcnocms Hayuumobcs:

* GLIYUCTAMb NIOWAOU Puyp, COCMABIEHHBIX U3 08YX UlU Oojee NPIMOY20IbHUKO8, NAPANLEN02PAMMOS,
Mpey2oNbHUKO8, Kpyed U ceKmopa,




® BblHUCIAAMb nﬂomadu MHO20Y20/IbHUKOB, UCnoib3ys OMHOUWEHUA pasroeeruKocmu u

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

6blyUcleHue mou;adeﬁ MHO20)Y20/IbHUKOS.

Koopounamui

Bbll’lVCKHuK HAay4YumcA.
¢ BBIYUCIIATH JJIMHY OTPE3Ka 110 KOOpAWHATAM €TI0 KOHIIOB,; BBIYUCIIATH KOOPAHWHATBI CCPECANHBI OTPE3KaA,

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

Buinycknux noayuum 603MOACHOCHb:
* 0671a0emb KOOPOUHAMHBIM MEeMOOOM peuteHUs: 3a0ay Ha 8bIYUCTIEHUS U O0OKA3AMeNbCmed,

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

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

peutenuu 3a0a4 HA 8LIYUCTEHUS U OOKA3AMETIbCMEAY.




IIVIAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU NIKOJIBHUKAMMU YV 110
3ABEPIIEHUH OBYYEHUA

JIn4HOCTHBIE

CrnennajabHo-npeaveTnbie YV /[

MetanpeameTtHbie YY J{

PeryasaTuBnblie

Ilo3naBaTeIbHBIE

KomMmyHuUKaTHBHBIE

-[I0JIOKUTENIBHOE OTHOIICHHE K
ypOoKaM MaTeMaTHKH;

-yMeHHe NpU3HABATh
COOCTBEHHbBIE OLIMOKH;
-hopmMupoBaHre  LEHHOCTHBIX
OpHeHTalMil  (caMoperyssinus,
CTUMYJIMPOBAaHHE, NOCTHXKEHHE
HIp.);

-opmupoBanue
MaTeMaTUYeCKOM
KOMIICTEHTHOCTH

B cdepe JNMYHOCTHBIX yym y

BBIIIYCKHUKOB Oynyt
c(hopMHUPOBaHBI BHYTPEHHSA
TIO3HIIUS obyuatomierocs,
aJIcKBaTHas MOTHBaLUA
yueOHOM JIeATENbHOCTH,
BKJTHO4Yas y‘{eGHBIC u
MO3HABATCJILHBIC MOTHBBI,
OpHMEHTallMsd Ha  MOpaJIbHbIE

HOPMBI U UX BBITIOJIHEHHUE.

--BBINOJIHATE  apHU(pMETHYCCKHE

,ﬂeﬁCTBHﬂ, co4derass yYCTHBIC U

IIMCBMEHHBIC IIPUEMBI; HAaXOJUTH

3HAYCHUs KOPHS HATypalbHOM
CTCIICHH, CTCICHU C
panMOHaJIBHBIM IOKa3aTeJIEM,

HCIIONB3YS HPU HEOOXOAUMOCTH
BBIYHCITUTEIbHBIE ycrpoiicTa;
MOJIb30BAaTHCA OHCHKOﬁ u
NPUKUAKOW IPU  NPAKTHYECKUX
pacuerax;

--COCTaBJIATh GyKBCHHLIC
BeIpaXeHHs M Qopmynsl 1o

YCJIOBUAM 3a/1a4; OCYLIECTBIATE B

BBIPaXXCHUAX u (bOpMyJ'IaX
YUCIIOBBIC I10ICTAHOBKHA u
BBIIIOJIHATH COOTBETCTBYIOLIUE
BBIYUCIICHUA, OCYHIIECTBIIATH

TIOACTAHOBKY OJHOI'O BBIPAXKCHUSA
B JIpyroe; BbIpaxarb U3 (opmyi
OJIHY
OCTaIIbHBIC;

HepEMEHHYI0 gepe3
--BbIIIOJIHATL OCHOBHBLIC ﬂeﬁCTBHﬂ
co CTCIICHAMHA C LOEJIBIMA
II0Ka3aTe/iAMHU, C MHOrOWICHaAMH
U anreOpanyecKuMu IpoOsMHu;
BBITIOJIHATH TOXICCTBECHHBIC

npeoOpa3oBaHus  PalMOHAIBHBIX

BBIpAYKECHUIL;

--TIPUMEHSATh cBoiicTBa
apudmMeTHIecKux KBaJIpaToB
KOpHeit st BBIYUCIIEHUS
3HaueHHii M TnpeobpaszoBaHUil
YUCIIOBBIX BBIPAKEHMH,

COJIEPIKAIIMX KBaJIpaTHbIE KOPHHU,
--penaTb HHHCﬁHbIC, KBaJI[paTHBIC
YpaBHEHUS W palHOHAIbHBIC
YPaBHEHHUSA, CBOASALIMECS K HUM,
JIBYX
ypaBHEHHI u

CHCTEMBI JIMHEHHBIX
HECIIOJKHBIE
HEJMHEHHbIe YPaBHEHHS;

--pelmarb

TEKCTOBBIC 3aja4u

anredpanyecKum METOJIOM,

NMPOBOAUTE ~ OTOOp  pelleHHil,

ncxXos n3 (bopMyITMpOBKI
3a1a4H;

--ONPEAEATh KOOPJUHATEl TOYKH
IUIOCKOCTH, CTPOUTH TOYKH C
3aJaHHBIMH KOOPNHATAMH;
n300paXkaTb MHOXKECTBO PEILICHHIT
JINHEIHOI0 HEPaBEHCTRA;
--HAXOAUTh 3HAYCHHs (YHKIUH,
3agaHHOi (opmyIoii, Tabauuei,
rpadukoM TI0 € apryMeHry;
HAXOINTh 3HAYCHHS aAPryMCHTA
110 3Ha4YCHHIO (YHKIUK, 3aJaHHOI
rpadHuKoM WM TabIHIIeH;
--ONpEAENAITh CBONCTBA (DYHKIHH
rpaduky;
rpaduyecKue NPeACTaBICHHS TIPH

o €e NPUMEHATH

PEIIeHHH  ypaBHEHMii, CHCTeM,
HEPaBEHCTB;
--ONHUCHIBATh cBoiicTBa

U3y4EHHBIX (YHKIMH, CTPOUTH UX

rpaduxu.

-OTCJICKHMBATh LeJIb Y4eOHOMH
JIeATebHOCTH (C ONOpoii Ha
MapIIpyTHbIE JTUCTBI) H
BHey4eOHoI1 (¢ onopoii Ha
Pa3BOPOTHI IPOEKTHOM
JeATETbHOCTH);

-Y4UTHIBATH OPHEHTHPBI, JaHHbIC
y4HTeIEeM, IIPH OCBOCHHH HOBOT'O
yueOHOro Martepuaa;
-IIPOBEPATH PE3YIbTATH
BBIYHCIICHHIA;

-aIeKBaTHO BOCTIPUHHMAThb
yKa3aHUs Ha OIIMOKU U
HCIIPABJIATH HAllICHHbIE OLIMOKH.
-OLICHHBATh COOCTBEHHBIE YCIIEXH
B BBIYMCIIUTEIILHOM
JIeATebHOCTH;

-TJIAaHUPOBATH LIATH 110
YCTpaHEeHHIO poOesoB (3HaHHE
cOocCTaBa yKcedn).

B cdepe peryasTUBHBIX YY1
BBIILYCKHHKH CMOT'YT OBJIaJIeTh
BCEMH THUIIAMU

y4.1eHCTB. HAIIPaBJICHHBIX HA
OpraHU3aLMIO CBOSH paboThl B
OY u BHE ero, BKJIIoYas
CIIOCOOHOCTD IPUHUMATh U
COXpaHAThH y4eOHYIO LieIb U
3aa4y, ILIAHKPOBATH €€
peanu3al|io, KOHTPOJIUPOBATh H
OLICHHBATh CBOH [CHCTBH,
BHOCHTB COOTBETCTBYIOIIHE
KOPPEKTHBBI U X BBITOJIHCHHE

--aHaJIM3UPOBATh YCJIOBHUE 33141
(BBIAEIATH YUCIIOBBIC JIAHHBIC H
LeJIb — YTO U3BECTHO, 4TO
TpebyeTcst HauTh);

-COIOCTABJIATH CXEMBI U YCIIOBUS
TEKCTOBBIX 33714,

-yYCTaHABJIMBATb 3AKOHOMEPHOCTH
M UCHOJIB30BaTh UX IPH
BBITIONIHEHNH 33/1aHHIA;
-OCYIIECTBIIATh CHHTE3 YHCIIOBOIO
BBIPAXKEHHs, YCIIOBHS TEKCTOBOM
3a1a4u (BOCCTAaHOBJICHHE YCIIOBHUS
10 PHCYHKY, CXeMe, KPaTKOH
3aIKCH);

-CpaBHUBATh U
KJIacCu(pUIUPOBATH
n300paXKeHHbIE IIPEIMETHI 1
reoMeTpudecKie QUrypsl o
3a/laHHBIM KPUTEPHUSIM;

-IIOHUMATh HH(POPMALIHIO,
MPECTaBICHHYIO B BUJIE TEKCTA,
CXeMblI, TaOJIHULIBI.

-BUJICTh AaHAJIOTHH 1
HCIOJIB30BATh UX MPH OCBOCHUH
[IPUEMOB BBIYUCIICHUIT;
-KOHCTPYHPOBATh
reoMeTpudeckie GUrypel u3
3a/laHHBIX YacTeil; JocTpauBaTh
4acTh [0 3aJaHHOU
TeOMEeTPUYECKOil (PUTYPBI;
MBICJICHHO JIeJIUTh
TeOMETPUUECKyIo GUrypy Ha
YacTH;

-COIOCTABIATh HHPOPMALIHIO,
MPEJICTABICHHYIO B PA3HBIX
BHJIAX;

-BBIOMpATH 3aaHKE U3
MPEI0KEHHBIX, OCHOBBIBASICH HA
CBOMX HHTEpECax.

B cdepe nosnaBarensubix YVY]{
BBIITYCKHUKH Haydarcs
BOCIIPHHUMATh U AHAJIM3HPOBATH
coOOLIeHUsT W BaKHEWIIHE HX
KOMITOHEHTBI-TEKCTBI,
HCIIOJIb30BATh 3HAKOBO-
CHMBOJINYECKUE CPEJICTBA, B TOM
YHCIIe OBIANEBAIOT JeHCTBHEM
MOJICITHPOBAHHS, a TaKxKe
HIUPOKUM CIIEKTPOM JIOTHYECKHX
JIEHCTBUI M OMEpaluii, BKIIOYas
o0mie mpreMsl peLeHus 3a1ad

--COTPYJJHHYATh C TOBAPHILAMHI
IPU BBITIOJHEHHH 33 IaHUI:
YCTaHABIMBATh U COOIIONATH
0uepEAHOCTh JeHCTBHUIA,
CpPaBHMBATh IOJIYYCHHBIC
PEe3yJIbTAThI, BHICITYIIMBATD
MapTHepa, KOPPEKTHO cOO0mAaTh
TOBapHILly 00 OIHOKax;

-3a/1aBaTh BOIIPOCHI C LIEIbIO
MOJTy4YEHUS HY)KHOH
uHbopMaLHK;

-OpraHNU30BbIBATH
B3aHMOIPOBEPKY BHIIOTHEHHOM
paboTsl;

-BBICKa3bIBaTh CBOE MHEHHUE NIPH
00CYKIICHUHU 3a1aHUS

B cdepe xoMMyHHKaTUBHBIX Yya
BBITYCKHUKH TIPUOOPETYT yMEHUS.
YYHUTHIBATH HO3HLUIO
cobeceqHuKa(TIapTHEPCTBA),
OpraHHU30BBIBATh W OCYIIECTBISTH
COTPYIHMYECTBO H KOOIEPALMIO C

ydurTenem u CBEPCTHUKAMHU,

aJICKBaTHO BOCIIpUHUMATh n
nepeaBath uHdopmarmio,
oToOpaxaTh NpeIMeTHOe
coepKaHue u yCIOBHS
JIEATEIbHOCTH B COOOIIEHHUSX,
BaXKHEHIITUMH KOMIIOHCHTaMH
KOTOPBIX SABJISIFOTCS TEKCThI
3a/1aHui.



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

HartypaabHblie ynciaa. CTeneHb ¢ HaTypaJbHBIM IIOKa3aTEIIEM.

Panuonanbubie yucaa. Moayns (aOconroTHas BennuuHa) yuciaa. CpaBHEHUE PAlMOHAIBHBIX YHCEIN.
Apudmernueckre IeUCTBHS ¢ pallMOHATIHHBIMU unciaMu. CTeneHb C LeNbIM MoKa3aTeneM. YncioBeie
BBIPA)XEHUS, MOPSJIOK AEHCTBUM B HUX, UCII0JIb30BaHUE CKOOOK. 3aKOHBI apU(PMeTHUECKUX JeHCTBUIA:
[IEPEMECTUTENBHBIN, COYETATENIbHBIN, PACIIPEACITUTEIIbHBIN.

HelicTrBuTenbHbIe ynciaa. KBagpaTHbiii kopeHnb 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, olleHKH. Pa3mepbl 00OBEKTOB OKpPYKAlOIIEro 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

Anzeopauueckue opoou. Apugpmemuueckue onepauuu Hao anzedopaudeckumu O0poodamu. byxeenuvie
guipadiceHusi  (vlpadcenus ¢ nepemeHuvimu). Hucnosoe 3uauenue OYKEEHHO2O — BbIPANCEHUS.
Jonycmumvle 3Hauenus nepemMeHHulX, 6X00Awux 6 aneebpaudeckue e@vipadxicenus. Iloocmanosxa
gvlpadxcenuii  emecmo  nepemenHvlx. Pasencmeo  Oykeennvix  evipasxcenui.  Toowcoecmeo,
Odokazamenbcmeo modicoecms. Ilpeobpazosanus gvipasicenui.

Ceoticméa cmeneneti ¢ yenvim noxkazamenem. Muoeounenvl. Cnodicenue, 6bluumanue, YMHONMCEHUE
MHO20UNeH08. DPOPMYNIbl COKPAUJEHHO20 YMHONCEHUA: K8AOpam CymMmbvl U Keaopam pasHocmu, KyO
CYMMBI U Ky0 pasHocTH. Popmyna pazHocmu keaopamos, hopMylia CyMMBbI KyOOB U Pa3HOCTH KYOOB.
Pasznoowcenue mnoeounena na muoxcumenu. Keaopamuulii mpexunen. Bplnenenue noIHOTO KBaapara B
KBaJpaTHOM TpexwieHe. Teopema Buema. Pa3znoowcenue xeaopamnozo mpexuneHa HA JUHelHble
muoxcumenu. Muozounenwvl ¢ 00Hot nepemennoil. Cmenens mnozounena. Kopenv mnozounena.

Anrebpanyeckas n1po0b. Cokpaiienue apodeit. JlecTBus ¢ anredpandecKuMu Jpo0sMu.
PanmonansHbie BhIpakeHUsI W UX TMpeoOpasoBaHus. CBOWCTBa KBaJpaTHBIX KOPHEH M MX MpPHUMEHEHHUE B
BBIYUCJICHUAX.

Ypasuenusn u nepasencmea. Ypasnenue c oonoii nepemennou. Kopenv ypasnenus. Jluneiinoe ypasnenue.
Keaopamnoe ypasnenue: ¢hopmyna xopmueii xeadpamnozo ypasHenus, Pewenue payuonanvHvix
ypasuenui. Ilpumepvi pewienusi ypagneHuil 6bICUIUX CMeneHel; Memoobl 3aMeHbl NepeMeHHOL,
DA3NI0JICEHUS. HA MHOINCUMENU.

VYpaBHeHUE C ABYyMs MEPEMEHHBIMU; PEIIEHWE YPaBHEHUs C JBYyMs MmepeMeHHbIMU. CHucTeMa ypaBHEHH,
peuenue cucteMbl. CucrteMa JByX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU; PEILIEHUE MTOACTAaHOBKOMN
U anreOpandyecKuM CIIOKEHHUEM. YpaBHEHHE C HECKOJIBKUMH TIepeMEHHBIMH. I[Ipumepbl pemeHus
HEJIMHENHBIX cucTeM. [IpuMepsl perenus ypaBHEHUN B LENBIX YUCTIAX.

HepaBenctBo ¢ ogHOM nepemeHHOM. Penenne HepaBeHCTBA. JIMHEHHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN
U ux cucreMbl. KBaspaTtHele HepaBeHCTBA. [Ipumepsl peuienis 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 mociaenoBarebHocTH. [loHsATHE mOcnenoBarenbHOCTU. ApudmMeTnyeckass ¥ reoMeTprudecKas
nporpeccuu. @opMyIbl 001IeT0 WieHa apu(hMETHIECKOW W TE€OMETPUIECKON MPOTrpecCrii, CyMMBI TIEPBBIX
HECKOJIbKUX YICHOB apu(hMETUIECKOM U TEOMETPUUYECKON MPOTPECCUH.

Yucaosble pynkunu. [lonstue ¢pynknuu. O6macts onpeneneHus ¢dyakuun. Criocoosl 3amanus GyHKIIAH.
I'padux ¢yHKIMH, BO3pacTaHue U yObIBaHUE (YHKIMHU, HAUOOJbIIEE ¥ HAUMEHbIIEE 3HAUCHUS (PYHKIIUH,
HyJA (PYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA. UTeHNE rpaduKkoB (yHKIIUM.



@OyHKIMHM, OINHUCHIBAIOUINE NPAMYI0 MU OOpaTHYIO NPOMOPIHOHAIBHYIO 3aBUCUMOCTH, HUX Tpa(uKH.
Jlunetinas Qyuknus, ee rpaduk, reoMeTpudeckuii cMbici kodddurmentor. ['mnepbona. KBagparuunas
¢bynkuus, ee rpaduk, mapadona. KoopauHatel BepnHbl napadoisl, ock cuMMeTpun. Cmenenuvie (hyHKyuu
¢ HamypanbHulM nokasamenem, ux epaguxu. I'papuxu GyHKIMNA: KOpEHb KBaAPaTHBIN, KOPEHb KyOHUECKUil,
Moyib. Vicnionp3oBanue rpagukoB (GyHKIMNA AJ1s peIIeHUs] YPaBHEHUH U CUCTEM.

ITpumepsl rpaduyeckux 3aBUCUMOCTEH, OTPaXKAIOLIUX pealbHble MPOLECcChl: KonebaHue, MOKa3aTesbHbINH
POCT; uuci06bie QyHKyuuU, onucvlearouue Smu HPoyeccyl.

[TapannenbHplii nepeHoC rpagUKOB BOIb OCEH KOOPAUHAT U CUMMEMPUs OMHOCUMENbHO OCell.

Koopaunarel. V300pakeHre 4yucen TOYKaMHU KOOPAMHATHOM MpsAMON. I'eoMeTpudecKkuii CMBICT MOAYIIS
yuciaa. YUMcIoBble NPOMEXKYTKU: HMHTEPBAI, OTPE30K, Jyd. Dopmyna paccmosnus mexcoy MmOouKamu
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 LIEHTPOM B Hayalle KOOPAMHAT U 6 0001
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'eomeTpuueckue Gurypsl u Tena. PaBeHCTBO B TCOMETPHH.

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 npsMsie. [lepnenIuKyIaspHOCT NPSAMBIX. TeopeMbl 0 napalIeIbHOCTH
U TIEPIEHINKYIAPHOCTH NMPsAMBIX. CBONCTBO CEPEIMHHOIO NMEPHEHAUKYIspa K oTpe3Ky. [lepnenauxymnsap n
HaKJIOHHAd K npsiMoil. MHOroyroinbHUKU. OKPYKHOCTb U KPYT.

TpeyroabHuk. IIpsMoyronbHble, OCTPOYTOIbHBIE, U TYIOYTOJbHBIE TPEYrOJIbHUKHU. BbICcOTa, MeauaHa,
OucceKkTpuca, CpenHss JUHUS TpeyrojbHUKa. PaBHOOENPEHHbIE W PABHOCTOPOHHHE TPEYTrOJIbHUKU;
CBOWCTBA U IPU3HAKU PABHOOEAPEHHOIO TPEYTOJILHUKA.

[Ipu3Haku paBeHCTBa TpeyroiabHUKOB. HepaBeHcTBO TpeyronbHuka. CymMMa yriioB TpeyrojpHuKa. BHemHue
YIJIBI TPEYTOJIBHHUKA. 3aBUCUMOCTD MEX/ly BEJINYMHAM CTOPOH M YIJIOB TPEYTOJbHUKA.

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

Teopema Iludaropa. IlpusHaku 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, KOTAaHI€HC OJHOTO M TOro k€ yria. TeopemMa KOCHHYCOB U
TeopeMa CUHYCOB; IPUMEPBI UX TPUMEHEHUS JIsl BBIUMCIIECHUS SJIEMEHTOB TPEYTOJIbHUKA.

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

YeroipexyroibHuk. [lapamnenorpamm, ero cBoiictBa U nmpusHaku. [IpsMoyroiabHUK, KBaapart, poMO, uX
CBOMWCTBa U pU3HaKU. Tpanenus, cpeHss JIMHUS Tparneunuu; paBHOOeIpeHHas Tpanelus.

MHoOroyroJibHUKH. Beinykiible MHOrOoyroiapsHUKH. CymMMa yriioB BBITYKJIOINO MHOTOYrOJIbHMKA. BriicanHsbie
U OIIMCAaHHBIE MHOTOYI'OJIbHUKU. [IpaBUIbHBIE MHOTOYTOJIBHUKHU.

OxpyxHocts u kpyr. Llentp, pammyc, mmametrp. [yra, xopma. Cektop, cermeHT. LleHTpaibHBINH,
BIIMCAHHBIA YTOJI, BEIMYMHA BIUCAHHOTO yria. B3auMHOe pacmoiioskeHue MPSIMOW U OKPYKHOCTH, O08)X
okpyorcnocmeu. KacarenpHas U ceKylas K OKpY’KHOCTH, PAaBEHCTBO KAaCATEJbHbBIX, IPOBEJICHHBIX 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 onucarnnole OKPYIHCHOCMU NPABUSIBHOCO 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,
yucso [; mHa ayru. Benuuuna yrna. 'pagycHas mepa yria, COOTBETCTBHE MEXAY BEIMYMHOM yria U
JUIMHOW IyTY OKPY’KHOCTH.

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

[Inomanps npsmoyrosnbHuka. [lnomaap mnapaienorpamMma, TPEYroidbHUKAa M Tpamneuuu (OCHOBHBIE
¢bopmyibl). PopMyibl, BeIpaKaroLve MJIOLIAlb TPEYrojJbHUKA: Ye€pe3 JABE CTOPOHBI M YroJl MEXAy HUMH,
yepes nepumemp u paouyc 6nUCAHHOU OKpydxcHocmu, gopmyna Iepona. Ilnowads uemvipexy2onivHuKa.
[Tnomans kpyra U IIOIIAAb CEKTOpPA.

CBsi3b MEXy TUIOMIAASIMU TI0JI00HBIX (UTYP.

Inemenmaul 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 akxcuomamuke u aKCUOMAMUYECKOM nocmpoenuu ceomempuu. Ilamoiti nocmynam Jekauda u
€20 UCMOpUs.

MHokecTBa H KOMOMHATOPUKA. Muoowcecmeo. Dnemenm muoxcecmea, noomHoxcecmso. Odoveounenue u
nepeceyeHnue MHodxcecms. [uazpammol Jinepa.
[Tpumeps! penieHrss KOMOMHATOPHBIX 3a/1a4: epedop BapuaHTOB, MPABUIO YMHOXKECHHUS.

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.
[TporpaMMma 311eKTUBHOTO Kypca COJEP>KUT TPU MOJYJIS:
«Anzeopan(l u 2 vacmu), «I'eomempus»(lu 2 wacmu), «Peanvnas mamemamukar.

B moayne «Aaredpa» oTpabaThIBarOTCS HaBBIKU pellieHUs aireOpandeckux 3aganui 1 vactu KUM
OI'D. Dr1o 3amaHus ¢ BBIOOPOM OJHOTO OTBETA M3 UETHIPEX MPEJIOKCHHBIX BapUaHTOB, C KpaTKUM
OTBETOM M Ha COOTHECEHHUE, C 3alUChI0 pelieHus. B 3Tom Ooke mpoBepsieTcsl BiaJleHue OCHOBHBIMU
aNropuTMami, 3HAHME M TOHHMAHHME KJIIOYEBBIX AJIEMEHTOB COJEpKaHUS (MATEMATHUUECKUX MOHSATUH,
WX  CBOWCTB, NMPHUEMOB pEIIEHUS 3aJad M Tp.), YMEHHE IOJH30BAaThCA MaTEMaTUYeCKOW 3aluChIo,
MPUMEHATh 3HAHUS K PEUICHUI0O MAaTeMaTUYeCKUX 3a/lay, HE CBOASAIIMECSs K NPsIMOMY HPUMEHEHUIO
anropuTMa.
3ajiaHus 2 YacTU HANpaBJIEHbl Ha MPOBEPKY BJIAJACHHUS MATEpUajIOM Ha MOBBILIEHHOM ypoBHE. Mx
Ha3HaveHHne — audepeHIIMPOBaTh XOPOIIO YCIIEBAIOIINX IMKOJBHUKOB IO YPOBHSIM MOATOTOBKH, BBISIBUTH
HaumOoJee TMOATOTOBJICHHYIO YacTh BBIMYCKHUKOB, COCTABISIONIYIO TOTCHUIUATbHBIA KOHTHUHTEHT
NpopUIBHBIX KJIACCOB. OTH YacTH COJEpkKaT 3aJaHus IOBBIIICHHOTO YPOBHS CIIOXHOCTH, KOTOPBIE
HaIlpaBJIEHbI HAa MPOBEPKY TaAKUX KAYECTB MAaTEMATHUYECKOU MOJArOTOBKH BBITYCKHUKOB, KaK:
- YBEpEHHOE BiaJeHHe (POpMaIbHO-OMEPATUBHBIM AITeOpandeCcKUM ammnapaToM;
- YMEHHE pELIUTh IUIAHUMETPUYECKYIO 3aJady, MPUMEHSA pa3IMyHble TEOPETUUYECKUE 3HAHUS
Kypca reOMeTpHH;
- YMEHHE PEIIUTh KOMIUIEKCHYIO 3ajady, BKJIIOYAIONIYI0 B ce0s 3HAHHUS U3 Pa3HBIX TEM Kypca;




- YMGHI/IG MaTeMaTnu4YcCKu I‘paMOTHO " JACHO 3aliucartb pemeHI/Ie, HpI/IBO,Z[SI HpI/I 3TOM HGO6XOI[I/IMBIG
MOSICHEHH 1 0OOCHOBaHMS,
- BJIAJICHHUE TUPOKUM CIIEKTPOM MIPHEMOB U CIIOCOO0B pacCyKIeHUH.

Monayab «I'eomerpus» copepxut reomerpuueckue 3azaun 1 gactu KMM OI'D. B stom Gnoke
IIOBTOPSAIOTCS OCHOBHBIE F€OMETPUUECKUE CBEJICHUS, U OTPa0aThIBAETCs HABBIK PELLICHHS] F€OMETPUYECKUX
3ajad.
3ajaHMsl YacTW 2 HampaBJieHbl Ha NPOBEPKY YMEHHUS pellaTh IJIAHUMETPUYECKYIO 3ajady, NPUMEHSs
pa3iauyYHbIE TEOPETHMYECKHE 3HAaHUS Kypca I'€OMETPUM; YMEHMs MaTEeMaTHYeCKU TIPaMOTHO U SICHO
3aIlMCBIBATh pEIleHHE, IPUBO/IA IIPU 3TOM HEOOXOAUMBIE MOSCHEHHU U 0OOCHOBAHMS; BIIaJICHUE HIMPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB PACCYKACHUN.

Mopnyabs «PeanbHasi maremaTmka» cojepxkuT 3agaud 1 gactu KM OI'D. IIpakTuxo-
OPUEHTUPOBAHHBIE 3aJaHUS IOJYEPKUBAIOT BAJKHOCTh OCBOCHHS TAKHX MaTEMAaTUYECKUX KOMIIETCHLIUN, KaK
YMEHHE IPUMEHSATH 3aaHUSI B IPAKTUUECKON KU3HU U B CMEXKHBIX O0JIACTSX.

HTorosoe 3ansaTue npeamnogaract MmpoBCACHUEC KOHTPOJBLHOI'0 TECTa II0 MarcpualiaM B cpopMe
OIo.

MeToanyeckuii KOMMeHTapPHii. DJICKTUBHBIC 3aHATHUS 110 KaXI0W TeMe I1eJ1Iecoo00pa3Ho pa3OuBaTh
Ha Jtambl (O1m0kum). Kaxknas TemMa HauMHAeTCs C MOBTOPEHHS OCHOBHBIX TeopeM U (OpMyl, a TakkKe
paccMOTpEHHSI HOBBIX, HE BXOJSIINX B OCHOBHYIO IMPOTrpaMMy, HO HEOOXOJUMBIX MPHU PELICHUU psiaa
3ajlad Ha ’K3aMeHe. Brigensercs mnepBbii 010Kk «OCHOBHBIE CBeACHUS». [l SKOHOMHU BpPEMEHH
UCIIONB3YIOTCS TaOnuIbl (pa3faToyHblii Marepuan) ¢ (GopMylaMd U PUCYHKaMH, OIOpPHBIE IUIAKATBhI,
cranaoBas Mpe3eHTALMS.

Bropoii 610k «Pemaem BMmecTe» MpearnosaracT pa3doop pPEemIeHH OMOPHBIX JEMOHCTPAIMOHHBIX
3a/1a4, WCIOJB3YIOUMX OCHOBHBIE TEOpPEeMbl U (OPMYINBI JAHHOTO pas3felia U peliaeMble pa3HbIMU
crioco0aMu, MOBTOPSIETCS AITOPUTM DPEIIECHUS 3a/1ad M0 TeMe. YUYHuTelleM yIeseTcs cephe3HOe BHHUMAaHUE
paz00py TUMIMYHBIX OMIMOOK B XOJI€ PEIICHUS 3a/IaHus, a TAaK)KEe 3alMCH OTBETa B YK3aMEHAIIMOHHBIN OJIaHK.
Pemarotcst 3amanust w3 yactu 1 SK3aMEHAIIMOHHOW pabOTHI C BHIOOPOM OJHOTO OTBETa M3  YETHIPEX
MPEAJIOKEHHBIX BApUAHTOB, C KPAaTKUM OTBETOM U Ha YCTAHOBJICHHE COOTBETCTBHUS MEXKIY
O00BEKTAaMHU JIBYX MHOKECTB.

3aHsTHE TPOJOKAETCS PEIICHUEM 3a/1a4 TPyNIaMU U CaMOCTOSITEIbHBIM pelieHueM. IT0 OJI0KH
«Pemaem B rpynnax» u «Pemaem camu». B xoae pemieHus 3anad peKOMEHAYETCS MNPHUAEPKUBATHCS
npuHiuna «OT MPOCTOTO K CI0KHOMY» TIOJI PYKOBOACTBOM YUUTEISI.

Yuutenr MOXET CIUIAaHMPOBAaTh YypPOKH TApHOW paboThl, TIe ydalluecs TOTOBITCS K
CaMOCTOSITEIHHOM M KOHTPOJIBHOM paboTe, 3a4eTy, 3alIuTe MPOeKTa.

Yunutento HE0OXOJUMO MOOHIPATH CTPEMJICHHE ydaluxcs padoTaTh B WHAMBUAYAILHOM PEXHME.
Ha Bcex Tumax 3aHSATHH YYUTETIO CIEAYET MOANAEPKUBATH AKTUBHBIA JUAJOr C YYalIUMHCS. YYUTEb
CUCTEeMAaTUYECKH OCYIIECTBIIIET MOHUTOPUHT JIOCTIDKEHHUS O0Os3aTENbHBIX pEe3ylIbTaTOB OOYYCHHS,
CBOEBPEMEHHO OCYIIECTBIISET KOPPEKITUIO 3HAHUH YJIaIIHXCS.

Annapam Koumpona.

B mpomecce ocBOoeHMsS yYalIMMHCS KaXIOTO MOIYJIS Kypca TPEIyCMOTPEHO IMPOBEACHHUE
TPEHUPOBOYHBIX TECTOB M CAMOCTOATEIBHBIX padOT, MO3BOJSIONIUX MPOBOAUTH TEKYIIMA U TEMATHUECKU I
KOHTPOJIb 3HAHUW M YMEHHM ydammxcs. B KoHIle M3ydeHHs Kypca MPOBOJMTCS WUTOTOBas KOHTPOJIbHAsS
pabora.

TpeHnpOBOYHBIE TECTHI M CAMOCTOSITEILHBIE PA0OTHI, HAIICJICHHBIC HA TTPOBEPKY 3HAHUN OCHOBHBIX
TEOPETUYECKUX CBEJICHUH, OIICHWBAIOTCS  «3auTeHOo» (TPU YCIOBUU BBIMIONHEHUHM HE MeHee 75%
MPEAJIOKEHHBIX 3aJaHui) WIM «HE 3a4TeHo». MToroBas KOHTpoJbHAs paboTa COCTABISIETCS IO
matepuaiam B ¢opme OI'D. Ilpu cocraBieHHH pabOTHI YYUTENIb MOXET UCHOIB30BATh MaTepHUalbl U3
CITUCKA JIUTEPATyphbl, PEKOMEHJOBAHHbIEC JIJIs1 OpraHU3aIuu MOAroToBkU K OI'D.

OcymiecTBieHHE KOPPEKIMU 3HAHUM ydyalluxcsli MPOBOJUTCA HA OCHOBAHMM MOHHUTOPHUHTA
OTCIICKUBAHMS PE3yJbTaTOB 00yueHHUs. B TedeHWe m3ydeHUs TAHHOTO AJIEKTHBHOTO Kypca 3amoJIHSICTCS



TabIuIa, B KOTOPOH COIEPIKATCs pe3yJIbTaThl BBITOJHEHHUS TECTOB U CAMOCTOSTENbHBIX padoT. [TpumepHbIit
BapUaHT 3aMOJHEHUS TaOJIHIIBI U KpaTKHE 0003HAYCHHS TIPEITI0KEeHBI HUXKe (Tabnuma 1).
Tabmuna 1.
Pe3yabTaThl BHINOJIHEHHS TECTOB H CAMOCTOSITEIbHBIX Pa0oT yuamuxces 9 kiiacca npu
H3y4YeHUH YIEKTHBHOTO Kypca
«MartemaTHuka: noaroroska k OI'»

Crnuc CopepxaHre MPOBEPOYHBIX PabOT
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3a BBIMOJIHCHHE TeCTa OOYYAIOUIUICS IMOJIy9aeT YMCIIO MPOICHTOB, MOJIyYaeMOe JCIICHUEM BEPHO
BBINIOJIHEHHBIX 33JJaHUI HA 4YMCIIO BCeX 3aaHuil, yMHOxkeHHoe Ha 100%.
MOHUTOPUHT OTCIICKUBAHUS PE3yIHTATOB 00YUCHHS TTO3BOJISIET CBOEBPEMEHHO BBISIBUTH
«3arnajarolme» TeMbl Kypca, IPOBECTH KOPPEKIIMIO M OKa3aTh UHIMBUIYaIbHYIO TOMOLIb YYalIUMCH.
Y4eOHO- TEMATHYECKHI IJIaH

Ne Ha3zBanue (Tembl) MoayJIst KoanuecTBO N3 Hux
Hacos TEOpHsl | TpaKTUKa

1. Anrebpanueckue 3a1aHusl 0a30BOI0 YPOBHS 13 7 6
2. ['eomeTpryeckue 3a1aun 6a30BOTO YPOBHS 6 3 3
3. Peanbnast maTremaTuka 6 4 2
4. 3a/1aHus OBBIIEHHOT'O YPOBHSI CJIOKHOCTH 4 2
5. HroroBoe 3aHsaTHE 3 - 3

OO01ee KOIMYECTBO YaCOB 34 18 16

Monayasb 1. Anzedpauueckue 3a0anusn 6a306020 yposus.

BBenenue: nenp U colep)kaHHWE BJIEKTUBHOTO Kypca, (opmbl KOHTposs. OOBIKHOBEHHBIE U

necatuunble qpoou. CtangapTHbIA Bua ynciaa. OKpyrieHHe U CpaBHEHHE 4Hcel. bykBeHHBIE BBIpaKEHHUS.
O6mactp gomycTumblx 3HadeHUi. Dopmynel. CremeHb ¢ IEAbIM  IOKa3aTesdeM. MHOTOWICHBHI.
IIpeoOpa3oBanue BbIpakeHUH. Pa3nojkeHHMe MHOTOWIEHOB HAa MHOXUTENU. AnreOpanveckue ApoOH.
Coxkpamenue anredbpanueckux apooei. [IpeoOpazoBanus parmoHaTIbHBIX 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. [IpencraBieHue pelmieHnii HEPABEHCTB U MX CUCTEM Ha KOOPAMHATHOU
npsmoil. @yakiuu U rpagukud. OCOOCHHOCTH pPACIONIOKEHUSI B KOOPAMHATHOW IUIOCKOCTH TpaduKoB
HEKOTOPbIX (PYHKIMI B 3aBUCUMOCTH OT 3HAuU€HMsI IapaMeTpoB, BXOAALIMX B (HOpMysbl. 3aBUCHUMOCTH
MEXy BEJIMUMHAMM.



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

TpeyroibHUKHM, YETHIPEXYTrOJbHUKH. PaBEeHCTBO TpeyrosbHHUKOB, moaooue. DopMylbl IUIOIIATH.
[IponopunonanbHbie 0Tpe3ku. OKPYKHOCTH. YTJIbI: BIUCAHHBIC U LICHTPAJIbHBIE.

Monyab 3. Peanvnaa mamemamuxa.

ITponientel. CocTaBieHME MaTeMaTHYECKOM MOJENM IO YCIOBHMIO 3ajaud. TeKcToBble 3adaud Ha
NPaKTUYECKH pacueT. YTeHne rpagKoB U quarpaMm. DJIeMEHThl KOMOMHATOPUKH, CTATHCTUKU U TEOPUU
BEPOSATHOCTEN. BrIpaskeHne BeIMUUHbI U3 POPMYJIBI.

3adanusa nogvlUeHHO20 YPOGHA CNIOIHCHOCHIU.

IIpeoOpa3oBanus anreOpanyeckux BbIpaKEHUI. YpaBHEHUs, HEPABEHCTBA, cUcTeMBbl. MccnenoBanue
¢ynkuun u nocrpoenue rpaduka. Kycouno-zaganueie QyHkiuu. IlocTpoenue rpadukoB C MOIYJIEM.
3agaun Ha JABMJKEHHE. 3a/aud Ha cMecH, ciulaBbl. CII0KHbIE MPOLIEHTHI. 3a7auyd Ha COBMECTHYIO paboTy.
3amaHus C MapaMeTpoM: HcclieoBaHHe TrpadukoB (QYHKIHMHA, pelieHHe YpaBHEHHH M HEpPaBEHCTB C
napaMeTpoM. 3HaKM KOpHEH KBaJpaTHOro TpexuieHa. PacrosiojkeHue KOpHEH KBaJpaTHOIO TpeXuieHa.
[Tapamertpsr &, b, C 1 KOpHM KBaAPaTHOrO TpexwicHa. ['eoMeTpruUeCcKue 3a1a4H.

Hmozosoe 3anamue. I1poBeieHre UTOrOBOTO KOHTPOJIBHOIO TECTa



Kaneﬂnapﬂo-TeMaanecxoe NJJaHHPOBAaHUE

Ne
3aH No sausrust B Tewma 3ansaTHA flara
ST Teme [1nan (OF)§)
Monayasb 1. Anredopanyeckne 3aganusi 6a3oBoro yposHs (13 yacoB)
Botuucnenus (2 uaca)
1 1 OOBIKHOBEHHBIE U IeCITHYHBIE ApoOou. CTaHIapTHHINA BU]T
qHCIIa.
2 2 Tpenuposounvie sapuarnmul. Camocmosamenvras paboma.
Ypasnuenus u nepasencmea (3 uaca)
3 1 JInHelHbIe U KBalpaTHBIC YPABHEHUS.
4 2 JIuneiinble U KBagpaTHbIE HepaBeHCTBA. CHCTEMbI HEPABEHCTB.
5 3 Tpenuposounsvie sapuanmol. Camocmosmenvuas paboma.
Koopounamnas npamas. I'pagpuxu (3 uaca)
6 1 Hucna Ha KoopAuHATHOM NpsiMoM. 1Ipencrasiienne pemenuin
HEPABEHCTB U UX CHCTEM Ha KOOPJIUHATHON MPSIMOM.
7 1 ['paduxu GyHKIMIA 1 MX CBOKCTBA.
8 2 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.
Anzebpauueckue eviparxcenus(2 yaca)
9 1 MHuorounensl. Anredpandeckue 1podu, creneHu. Jlonycrumblie
3HAYEHUS IEPEMEHHOM.
10 2 Tpenuposounvie sapuarnmul. CamocmosamenvHas paboma.
Iocneooeamenvnocmu (2 uaca)
11 1 Yucnosele ocnenoBaTenbHoCcTH. [Iporpeccun.
12 2 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.

13 1 Oboowarowuti mecm mooyas «Aneebpay 6a306020 ypoeHsi.
Mopnyas 2. I'eomerpuyeckue 3axaun 0a30B0ro yposHsi (6 4acoB)
Iloocuem y2noe(2 uaca)

14 1 TpeyronbHukK. YeTblpexyroabHUK. OKpyKHOCTB.
15 2 Tpenuposounsvie sapuanmol. Camocmosmenvuas paboma.
Ilnowaou guzyp (2 uaca)
16 1 UertbipexyroabHUKH. TpeyronbHUK. OKPY>KHOCTb M KPYT.
17 2 Tpenuposounvie éapuarnmul. CamocmosmenvbHas paboma.
Buvioop eepnuvix ymeepxrcoenuii(1 vac)
18 1 TpeHnpoBOYHbBIE 3aJaHMSL.
19 1 Oboowarowuii mecm mooyns «I eomempusy 6a308020 yposHs.
Monayas 3. PeasbHasi maTemaTuka (6 yacoB)
I'pacdhuku u ouacpammot. Tekcmoeswie 3a0auu (3 uaca)
20 1 Urenue rpad)MKoOB U AUAarpaMM.
21 2 TexcToBble 3a/jaul HA MPAKTUYECKUN pacyer.
22 3 Tpenuposounvie sapuanmol. Camocmosmenvuas paboma.
Peanvnaa nnanumempusn. Teopus eéepoamnocmeii (2 uaca)
23 1 Pemenue 3a1a4 npakTH4ecKoi HaPaBJIEHHOCTH.
24 2 OneMeHThl KOMOMHATOPUKH U TEOPUU BEPOSTHOCTEH.
25 1 Obobwarowuti mecm mooyns « Peanvras mamemamuxay.

Monayasb 1 u 2. 3ajaHusl NOBBLINIEHHOT0 YPOBHS CJIOKHOCTH (6 4yacoB)




3aH DREAEENEEL 12 Tema 3aHsaTHA flara
ST Teme ILnan (OF) )
26 1 ITpeoOpa3oBanus anreOpanvdeckux BHIPAKECHHM.
27 2 VYpaBHeHUs, HEPaBEHCTBA, CHCTEMBI.
28 3 Hccnenoanue GpyHKIMH U IOCTpoeHUE Tpaduka. 3aaHus C

apaMeTPOM.
29 4 TekcToBbIe 3a/1a4UH.
30 5 ['eomeTpuyeckue 3amaun
31 ['eomeTpuyeckue 3amaun

Hrorosoe 3ansitue (2uaca)

32- 1-2 Hmoeosuvlii mecm

33
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