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IHosicHuTEeIbHAA 3aIIUCKA

JlaHHas mporpamma 3JIEKTUBHOIO Kypca NpeJHa3HaueHa M oOydaroummxcs 9-X KJIaccoB
0011e00pa3oBaTeNbHBIX YUpEXKICHUH M paccunTaHa Ha 34 dvaca. OHa TpenHa3HAuY€HA JUISl TTOBBIMICHUS
3(pGEKTUBHOCTH MOATOTOBKM OOyuaromuxcs 9 kjacca K OCHOBHOMY IOCYIAapCTBEHHOMY 3K3aMEHy IO
MaTeMaTHKe 3a KypC OCHOBHOW MIKOJBI M MPEIyCMaTPUBACT UX MOATOTOBKY K JajbHEWIIeMy OOY4YEHHUIO B
CpeaHel MIKoJIe.

[Iporpamma 31€KTHBHOTO Kypca coderaercs ¢ o0sM YMK, pekoMeH10BaHHBIM K HUCIOJIb30BAHUIO
B o0Opa3oBarenbHOM mpouecce. [IporpamMmma 3JIeKTHBHOTO Kypca COIVIaCOBaHa C TpPeOOBaHUAMMU
roCy/1lapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAApTa U COJIEP’)KaHUEM OCHOBHBIX IPOTrpamMM Kypca MaTeMaTHUKU
OCHOBHOM IIKOJIBI.

[TporpaMMoii IIKOJBHOTO Kypca MaTE€MaTWKH HE MPEAyCMOTPEHBI 000OIIEHHWE M CHUCTEMaTH3AIHs
3HAaHUI [0 Pa3JIMYHBIM pa3jiesaM, MOJyYEHHbIX YJalluMKCs 3a Bech Iepuoj] oO0ydeHus ¢ 5 mo 9 kiacc.
OnexTuBHbIN Kypc «M30paHHbIe BOIPOCH MAaTEMaTHKW» ITO3BOJIUT CUCTEMATH3UPOBATh U YTIyOUTh 3HAHHUS
yUalluxcsl MO PAa3IUYHBIM pasjesiaM Kypca MaTeMaTHKH OCHOBHOM IIKoibl (apudmeruke, anredpe,
CTaTUCTUKE M TEOPUM BEPOSATHOCTEW, TreoMeTpuu). B maHHOM Kypce Takke paccMaTpHUBarOTCs
HECTaHJAPTHBIC 3aJ]aHUs, BBIXOAAIIME 32 PaMKH HIKOJIBHON Mporpammsl (rpaguku ¢ MoJyJieM, KyCOYHO-
3aJlaHHble (PYHKIUH, pELIEHUE HECTAaHAAPTHBIX YPaBHEHUI U HEPABEHCTB U JIp.). 3HaHUE ITOr0 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.

Kaxxnoe 3ansiTHe, a Takke BCE OHU B 1I€JIOM HaMpaBJ€Hbl HA TO, YTOOBI pa3BUTh UHTEPEC HIKOJIBHUKOB 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 ydaliuMcs 3HAKOMCTBO C MaTeMAaTHUKOM Kak ¢ OOLIeKYJIbTYpPHOM LIEHHOCTbIO,
BBIPAOOTKOW MOHUMAHHUA UMM TOTO, YTO MaTeMaTHKa SBISETCS MHCTPYMEHTOM IO3HAHHS OKPYXKAIOIMIETO
MHpa ¥ caMoro ceosl.

Ecim B u3ydeHMM @IPEIMETOB €CTECTBEHHOHAYYHOIO IMKJIA OYE€Hb BA)XXKHOE MECTO 3aHUMAET
HKCHEPUMEHT U HMMEHHO B IpOLEcCe SKCIEPUMEHTa U OOCYKIEHHMS €ro OpraHHu3allid U Pe3ylbTaToB
(GbopMHUpPYIOTCS U Pa3BUBAIOTCS MHTEPECHl yUEHUKA K JAHHOMY IMPEeIMETYy, TO B MaTEMaTUKE dKBUBAJIECHTOM
HKCIIEpUMEHTA SIBJIseTCs perieHue 3a1a4. CoOCTBEHHO BECh KypC MAaTEMAaTUKU MOXKET OBITh IIOCTPOEH M, KaK
IIPaBUJIO, CTPOUTCS Ha PELIEHUN PA3JIUYHBIX 10 CTEIIEHH BAXKHOCTU U TPYAHOCTH 3aad.

Ileib 3/1€KTMBHOIO Kypca: cHCTeMaTH3alMs 3HAaHUM M CIOCOOOB JESTENbHOCTH Yy4allluXcs [0
MaTeMaTHKe 3a Kypc OCHOBHOM IIKOJBI, IOATOTOBKa oOOydamomuxcs 9 Kijacca K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHy Mo MaTemartuke. YcrnemHas ciada OI'D, nepexon B 10 kitace o BeIOpaHHOMY
npoduio(pu HeoOX0IMMOCTH).

3agaum Kypcea:

obyyaiowue: (popmuposanue noznasamenbHux u no2uyeckux YVJi)
—  @opmupoBanue "6a3pl 3HAaHUN" 110 aredpe, reOMETPUU U pealbHON MaTeMaTuKe, 03BOJIAIOIEN
OeCIpersATCTBEHHO ONIEPHPOBATh MATEMAaTHUECKUM MaTEPUAIIOM BHE 3aBUCUMOCTH OT CII0c00a
MIPOBEPKH 3HAHUI.

HayuuTs mpaBUIIbHOM HHTEPIPETAIIMH CTIOPHBIX (DOPMYIUPOBOK 3aTaHUM.
— Pa3BUTH HaBBIKM PEIICHUS TECTOB.
— Hayunts makcumanbHO 3 (PEKTUBHO pacnpenemnsiTh BpeMs, OTBEACHHOE Ha BHITTOJTHECHUE
3aJaHusl.
— TloaroroButs Kk ycnemHoun caaye OI'D mo mareMatuke.

pazeusarowue: (hopmuposanue pecyramusnvix YVJ/I)

®  yMeHHE CTaBHUThb Iepes coO0O0M 1esb — meJienoJaranme, Kak NoCTaHOBKY y4eOHOM 3a7jauil Ha OCHOBE
COOTHECEHMSI TOTO, UTO YK€ U3BECTHO U YCBOEHO yUaIIMMCsl, U TOTO, YTO €I11€ HEU3BECTHO;



® [UIAHUPOBATh CBOIO pabOTy - IVIAHMPOBAHUE — OIIPEJICIICHUE TTOCIIEA0BATEILHOCTH TPOMEKYTOUHBIX
eIl ¢ y4eTOM KOHEYHOT'O pe3yiIbTaTa; COCTaBJICHHUE IIJIaHa U NTOCIIE10BaTEIbHOCTH JEHCTBUN;

® KOHTPO.Jb B (popMe cimyeHus crnocoda JelcTBUSA U €ro pe3ysbTaTa ¢ 3aJaHHBIM ATAJIOHOM C LIEJIbI0
0OHapyXEeHHs OTKJIIOHEHUH U OTIMYUN OT ITAJIOHA;

® OIEHKA - BBIACICHUEC U OCO3HAHME YYaAlIUMCsI TOTO, UTO Y>K€ YCBOCHO M YTO €IIC NOJICKUT YCBOCHMUIO,
OCO3HAaHHE Ka4Y€CTBa 1 YPOBHA YCBOCHUA,

socnumamenvHule: (hopmuposanue KOMMYHUKAMUBHBIX U AuyHOCmHbIX YV V]])
® (opmupoBaTh yMEHHUE CIyIMIATh U BCTYNATh B IUAJIOT;
® BOCHUTHIBATh OTBETCTBEHHOCTh U AKKYPaTHOCTb;

®  Y4acTBOBATh B KOJJIEKTUBHOM OOCYKIEHHUHU, MPHU ITOM YUUTHCS YMEHHIO OCO3HAHHO U MPOU3BOJIBHO
CTPOUTH PEYEBOE BHICKA3bIBAHHE B YCTHON M MMCBMEHHOM (hopme;

® CMBICJIOOOpA30BAHUE T. €. YCTAHOBJICHUIO YUAIIUMUCS CBSI3U MEXK/Y 1IEJIbI0 y4eOHOM IS TeIbHOCTH
U ¢ MOTHBOM, JPYTUMH CJIOBaMH, MEXKAY pPE3yJIbTaTOM-TIPOAYKTOM YYCHUS, IOOYXIAIOIIMM
JeSTENIbHOCTD, ¥ TEM, PaJId Yero OHa OCYIIECTBIISETCS, CAMOOPTaHH3ALIHUSI.

DyHKIMH Kypca

e  OpHEHTAlHMs Ha COBEPIICHCTBOBAHME HABBIKOB MO3HABATEILHOM, OPTaHU3ALIMOHHOM €SI TEIbHOCTH;
e komMmIeHcanus HemoctatkoB 3YH mo mareMmartuke.

Metoanb! u popMbl 00yUeHH S

MeTtoasl 1 popMbl 00yUEeHHUS ONPEAENAIOTCS TPeOOBaHUSAMHU O0YUYEHUSI, C Y4E€TOM HWHAMBUAYAJIbHBIX 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
IIPOEKTOB);

® JMYHOCTHO - JEATEJbHOCTHBIH M CYOBEKT — CyOBEKTHBHBIM moaxo] (Oonbliee BHUMaHUE K
JIMYHOCTH YYaIIerocs, a He 1eIsIM YUUTelIs, paBHOIIPaBHOE X B3aUMO/JICHCTBUE).

Jlnst paGoThl ¢ yyamumucs, 0e3yclIoBHO, IPUMEHUMbI Takue (OpMbl pabOThI, KaK JEKIHUs U CEMHHAp.
[ToMuMO 3THX TpPaAMLUOHHBIX (POPM pPEKOMEHIYeTCsS MCIIOJIB30BaTh TAaKKe JMCKYCCHH, BBICTYIUJICHHS C
JOKJIaIaMH, COAEPIKAIIMMU OTYET O BBHIIOJHEHUH WHAMBHUYATHHOTO WIIM TPYIIIOBOTO JJOMAITHETO 33 [aHHsI
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 00pa3zoMm, TaHHBIN KypC HE MCKIIIOYAeT
BO3MOYKHOCTH TIPOCKTHOH IESTEIBHOCTH YYalllMXCs BO BHEYPOYHOE BpeMs. MITOroMm Takod NesITeIbHOCTH
MOTYT OBbITh TBOPYECKHE PAOOTHI.

[Ipenyaraemslii Kypc SIBIISIETCS Pa3BUTHEM CHCTEMBI paHee MPUOOPETEHHBIX MPOTPAaMMHBIX 3HAHUH, €T0
IeJIb - CO3/1aTh IEJIOCTHOE MPEICTABICHUE O TeME U 3HAYMTEIbHO PACHIMPHUTH CIEKTpP 3a/ad, MOCHIbHBIX
IS yqamuxcs. Bee cBoiicTBa, BXOAAIINE B KYpPC, H UX JIOKAa3aTeIbCTBA HE BEI3OBYT TPYJHOCTH Y YUaIIHXCS,



T.K. HE COAEpKAaT TIPOMO3JKHMX BBIKIANOK, a KaXI0€ IMpeaplayliee TOTOBUT Imociuenyromee. Ilpu
HaMpaBJSIIOIEH POJIM yYUTENs IIKOJIBHUKA MOTYT CaMOCTOSTENBHO c(OpMyIupoBaTh HOBBIE Ui HUX
CBOMCTBAa M Jake JOKa3aTb MX. Bce NOIDKHO pacrosarate K CaMOCTOSTEIbHOMY IIOMCKY M IIOBBIIIATH
UHTEpEC K H3Yy4eHHI0 npeamera. lIpencramiss ydammMmcs BO3MOKHOCTb OCMBICIUTH CBOWCTBA U 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
HUMEIOLIUX XOPOUIEH MOArOTOBKHU. B 3TOM ciyuyae, yuurtenb MOXKET Cy3UTh TPeOOBaHHUS U IPEUIOKUTH 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.

OcHOoBHast (yHKLIMSA yduTels B JAaHHOM Kypce COCTOMT B «COIPOBOKICHHUW» YYallerocs B €ro
[I03HABATEJILHON 1€ATEIbHOCTH, KOPPEKIIMM paHee MOTYYeHHbIX ydamumucs 3YH.

H.]IaHl/IpyeMble pe3yJabTaThbl 0CBOCHUSA KypcCa

[Tnanupyemble pe3ynbTaThl OOy4YEHHS OTPAXKAIOT CIEAYIOUIME YEThIpEe KaTeropuu MO3HABATEIbHON
obnactu:

3HaHue/moHMMaHue:
BJIaJICHME TEPMUHOM; BIIaJICHUE DPA3JIMYHBIMU SKBUBAJICHTHBIMHU IPEICTABICHUAMM (HApUMep, 4HcCia);
pacrio3HaBaHHe (Ha OCHOBE OINpEACTICHHUN, HM3BECTHBIX CBOWCTB, C(HOPMHUPOBAHHBIX NPEACTABICHUN);
UCIOJIb30BAHUE PA3JIMUYHBIX MAaTEMaTHYECKUX S3bIKOB (CHMBOJIMYECKOro, rpauyecKkoro), mepexon OT
OJIHOTO SI3bIKA K APYTrOMY; HHTEPIIPETALIMSL.

YMeHHe NPUMEHUTD AJITOPUTM:
UCTOJb30BaHNE (DOPMYIBI KaK ajlropuTMa BBIUMCICHUH; NMPUMEHEHHE OCHOBHBIX TPaBHJ JEHCTBHU C
quCcIaMHy, alre0pandecKUMU BBIPRKEHUSIMH; pEllieHHe OCHOBHBIX TUIIOB YpaBHEHUM, HEPABEHCTB, CUCTEM,
3ajad.

YMeHMe peliuTh MAaTeMATHYEeCKYIO 3a/1a4Y:
3a/laHusl, IpU PELIEHUH KOTOpPhIX TpeOyeTcsi NpUMEHEHHE (aKkTyalu3alMsl) CHCTEMbl 3HAHUU;
npeoOpa3oBaHue CBsi3e MEXIy HM3BECTHBIMHM (DaKTaMHu; BKJIIOUCHHE W3BECTHBIX MOHATHI, NMPUEMOB U
CIIOCOOOB peIlIeHNs B HOBBIE CBSI3M M OTHOILIEHUS, YMEHUE PAclO3HATh CTaHAAPTHYIO 337jauy B U3MEHEHHOMN
(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;

* BBIp@KATh 4YHCJIA B DKBHUBAJCHTHBIX (hopMax, BbIOMpas HamOojee MOIXOASIIYI0 B 3aBUCHMOCTH OT
KOHKPETHOU CUTYaIluH;

* CPaBHUBATH H YIIOPSIOYNBATH PAIMOHAIBHBIC YHCIIA,

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

* HCMOJB30BaTh MOHATHS U YMEHHsI, CBI3aHHBIE C MPOMOPIIMOHATHLHOCTRIO BEIMYHH, MPOIIEHTAMH, B XOJI€
peleHHsI MaTeMaTHYECKUX 3a/1a4 U 33]1a9 U3 CMEKHBIX MTPEIMETOB, BHIITOIHATH HECIIOKHBIC TIPAKTHUECKUE
pacy€Thl.

BoinyckHuk noayuum 603MolCHOCHIb:

* NO3HAKOMUMBCSA C NOZUYUOHHBIMU CUCIEMAMU CYUCTEHUSL C OCHOBAHUAMU, OMAudHbIMU om 10,

* yenyoumo u pazeums npeocmasieHus 0 HamypaibHblX YUCLAX U CEOUCMBAX OeNUMOCTU;

*  HAYUUmvbCs UCNOIb306AMb  NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCTEHUA, NPUOOpecmuU  NPUBLIYKY
KOHMPOIUPOBAMb BbIMUCTIEHUS, 8bIOUPASL NOOX0OAWUL Ol CUMYayuL Cnocoo.

JledicTBUTEILHBIE UM CJIA

BBINYCKHHUK HAYIHUTCS




* UCIIOJI30BATh HAYAIILHBIC MTPEICTABICHHS O MHOXKECTBE IEHCTBUTEIBHBIX YUCEIT;

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

Buinycknux nonyuum 603moxcnocmy:

* pazeums NPeoCcmasienue 0 Yucie U YUCIL08blX CUCIEMAX OM HAMYPAIbHbIX 00 0eliCMEUMENbHbIX YUCe, 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 3aJa4 3JIEMCHTapHbIC MPEICTABICHHS, CBA3aHHBIC C MPUOIMKEHHBIMU
3HAYCHUSMU BEIIMYUH.

Buinycknux nonyuum 603moocHocms:

* NOHAMb, UMO UYUCNIOBblEe OAaHHble, KOMOpble UCNOAb3VIOMCA Ol XApAKMepucmuku 00beKmos
OKpYIHCaAlowe2o Mupa, AeIAmMcs NpeumMyuecmeeHno npUOIUNCEHHbBIMU, YMO NO 3aNUCU NPUOTUNCEHHBIX
3HAYEHUl, COO0ePHCAWUXCA 6 UHPOPMAYUOHHBIX UCMOYHUKAX, MOJNCHO CYOUMb O NOSPEUHOCIU
NpUOIUICEHUSL,

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

AJiredpanyeckue BbIPasKeHU sl

BBINyCKHUK HAY4UTCS:

* OICPUPOBATH TIOHATHUSMH «TOXICCTBO», «TOXKICCTBCHHOE IpPeoOpa3oBaHME», peIiarth 3a1add,
cojiepkalire OYKBEHHBIC JaHHBIC; padOTaTh ¢ (OPMYIIaMu;

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

* BBIMOJHATH TOXKICCTBCHHBIE MPEOOPA30BAHUS PAIMOHAILHBIX BBIPAKECHUN HAa OCHOBE MPABHII JICHCTBUI
Ha/I MHOTOWICHAMH U aJirTe0OpanvdecKuMu JIPOOsMH;

* BBITIOJIHATH PA3JIOKCHUE MHOTOYWICHOB HA MHOYKHUTEIIH.

Buinycknux nonyuum 603modicnocme Hayuumocs:

* BBINOIHAMb MHO2OULA208ble NPEoOPA306AHUL PAYUOHATILHLIX 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 YPAaBHEHUMN C OJHON NEPEMEHHOM, CUCTEMBI JIBYX YPaBHEHHUH C
IBYMsI IEPEMEHHBIMU;

* IMOHUMATh YPaBHCHHE KaK BaXHCHIIYI0O MaTEMATHYECKYI0 MOJEIb IS ONHWCAHUS W W3YYCHHUS
Pa3HOOOPA3HBIX pealbHBIX CUTYAIIU, pelIaTh TEKCTOBbIE 3a/1a4H anreOpandyeckuM METOI0M;

* MPUMEHATh TpadUUeCKUe TPEICTABJICHUS ISl WCCICAOBAHUS YPABHCHHA, WCCICIOBAHUS W PEIICHUS
CUCTEM YPaBHEHUU C IBYMs IEPEMEHHBIMH.

Buinycknux nonyuum 603moocHocmy:

* 061a0emb CNeYUaIbHbIMU NPUEMAMU PEUeHUs. YPAGHEHUU U CUCTEM YPAGHEHUl, Y8EPEeHHO NPUMEHAMb
annapam ypaeueHuti O peuwleHusi PA3Ho0OPA3HLIX 3a0ay U3 MAMEeMAMUKU, CMENCHbIX NpeoMemos,
NPAKMUKU;

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

HepaBencrBa

BEINYCKHHUK HAYUIHTCS:

* [IOHUMATh ¥ IPUMEHSTH TEPMHHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIC C OTHOIIICHUEM HEPaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

* periaTh JUHEHHBIC HEPABCHCTBA ¢ OHOW MEPEeMEHHON U UX CHCTEMBI, peliaTh KBaJApaTHBIC HEPABESHCTBA C
OTopoit Ha rpaduuecKue MpeICTaBICHNUS;

* IPUMEHSATH aIapaT HEPaBEHCTB JIJIS PEIICHHMS 3a/1a4 M3 PAa3JIMIHBIX Pa3JIeNioB Kypca.




Buinycknux nonyuum 603moxcHocms HAyUUmMbcs:

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMETbCIBA HEPABEHCMS, VBEPEHHO NPUMEHAMb Annapam HepageHcms
0J15 peutenus pasHooOPA3HbIX MAMEMAMUYECKUX 3a0ay U 3a0a4 U3 CMENCHbIX NPeOMEemos, NPAKMUKIU,

* npumeHamsv epaguueckue npedcmagnieHus Oisi UCCIEO08AHUS HEPABEHCME, CUCHEM HepaBeHCms,
cooepaicawux OyKeeHHvle KO3ppuyuernmaol.

OcHoBHbIE NOHATHS. UK c/I0BbIE PYHKIMU

BbIITYCKHHUK HAYYUTCSL:

* IOHUMATh U UCTIOJIB30BaTh (PYHKIIMOHAIBHBIC TOHATHUS | SI3bIK (TEPMHHBI, CHMBOJIHUYECKUE 0003HAYCHUS);
* cTpouTh rpaduKH SJIEMEHTAPHBIX (DYHKIMI, HMCCIIE0BAaTh CBOWCTBA YMCIIOBBIX (YHKIMH Ha OCHOBE
W3YUYCHHUS MTOBEICHUS UX IPa(UKOB;

* IOHUMAaTh (YHKIHIO KaK BaKHEHINYI0 MaTEeMaTHYECKYHO MOJIENb JIJIS OMHCAHUS MPOIECCOB U SIBICHUMN
OKPYIKaIOIIEro MUPA, MPUMEHSATh (PYHKIIMOHAIBHBINA SI3BIK JIJISI OTMMCAHMS M UCCIICIOBAaHHS 3aBUCHMOCTEH
MEXTY GU3NYCCKHUMU BEITMYHMHAMHU.

Buinycknux nonyuum 603moicHocmes HAyuumocs:

* IPOBOOUMb UCCTIE008AHUS, CBA3AHHbBIE C U3YYEHUEM CEOUCME (YHKYUL, 8 MOM HUCILe C UCNONb308aAHUEM
KOMNbIOMeEPA, HA OCHOBE 2PAPUKO8 U3YUEHHBIX DYHKYUll cmpoums Oojee CLOdCHble epapuKu (KycouHOo-
3a0aHHble, C «BLIKOIOMBIMUY MOYKAMU U M. N.);

* UCNONIBL308aMb PYHKYUOHATbHbIE NPEOCMABIeHUs. U CEOUCMEA DYHKYUL OISl peuleHUs MamemMamuiecKux
3a0a4 U3 pasiudHbIX pazoenos Kypca.

YucJioBbIe MOCJIEA0BATETbHOCTH

BhINyCKHUK HAYYHTCS:

* IOHUMATh U UCTIOJIb30BaTh SI3BIK MOCIIEIOBATEIBHOCTEH (TEPMUHBI, CAMBOJIMYECKHE 0003HAUCHMS);

* MPUMEHATH (OPMYIIbI, CBSI3aHHBIC C apHU(PMETHUECKON M TeOMETPUYECKON MpOrpeccHei, W armapar,
Cc(OPMHPOBAHHBIN TIPU M3YYCHUU JIPYTHX Pa3zeiioB Kypca, K PEIICHHUIO 3a/1a4, B TOM YHCIE ¢ KOHTEKCTOM
W3 peAIbHOM KU3HH.

Buinycknux nonyuum 603modchocms Hayuumocsi:

* pewams KOMOUHUPOBAHHblE 3A0adu C NpUMEHEeHUeM (QOPMYL N-20 4ieHd U CYMMbl NepeuiX N YleHO8
apugmemuueckolu U 2eOMEempUYEeCcKol Npocpeccuu, NPUMEHsissi npu 2MOoM annapam YpasHeHull u
HepaseHcma,

* NOHUMAMb APUPGMEMUYECKYIO U 2COMEMPUYECKVIO NPOSPECCUI0 KAK (DYHKYUU HAMYPATbHO20 ap2yMEeHmA;
CBA3bIBAMb  APUPDMEMUUECKYI0  NPOSPeccurd ¢ JUHEUHbIM — DOCHOM,  2eOMempuieckyilo — ¢
9KCHOHEHYUAIbHBIM POCHIOM.

Onucare/lbHasi CTATHCTHKA

BBINYCKHUK HAy4YWTCS MCIOJIB30BAaTh MPOCTEUIIHE CHOCOOBI MPEICTABICHHUS M aHAIN3a CTATHCTHYECKUX
JTAHHBIX.

Buinycknux nonyuum 603moocHocms npuobpecmu nepeoHaA4aIbHbII ONbIM OP2AHUIAYUY COOPA OAHHBIX NPU
npogedenul onpoca O0OWEeCmE8eHHO20 MHEHUs, OCYWeCmEIsamb UX AHAIU3,NPe0Cmasiams pe3yabmanvl
onpoca 6 sude mabauysl, OUASPAMMDBL.

Cayuyaiinbie COOBbITHSI H BEPOSITHOCTD

BBINYCKHUK HAYYUTCS HAXOIUTh OTHOCHTEIBHYIO YaCTOTY M BEPOSTHOCTh CIYYaHOTO COOBITHSI.
Buinycknux nonyuum 603moxicHocmeb npuobpecmu Onvim npoBeoeHus: CLyYatHblX IKCNEPUMEHMO8, 8 MOM
yycne ¢ NOMOWbI0 KOMNLIOMEPHO20 MOOETUPOBAHUS, UHMEPRPEMAYUU UX Pe3VIbMAMO8.

KomOunaTopuxka

BBINyCKHUK HAYYHTCS peliaTh KOMOMHATOPHBIC 3314 Ha HAXOXKICHUE YUCIIa 00bEKTOB MM KOMOMHAITHUIA.
Buinycknux _nonyuum — 603MOMCHOCMb  HAYYUMBCA  HEKOMOPLIM — CNEYUATbHbIM — NPUEMamM  peuleHus
KOMOUHAMOPHBIX 3a0aH.

Haznaonan ceomempus

Buinycknux nayuumes:

* PACNO3HABAMb HA YePMEHCAX, PUCYHKAX, MOOEAX U 8 OKPYIHCAIOUWeM Mupe NIOCKUe U NPOCMPAHCMEEHHbLE
eeomempuieckue ueypol;

* PACNO3HABAMb PA36EPMKU KVOA, NPAMOY20IbHO20 NApaielenunedd, NpasuibHOU NUPaMuosl, YuiuHoOpa u
KOHyca;

* cmpoums pazeéEpmKU Kyoa u npsimoy20ibHo20 napaiieienuneod,




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

* BLIYUCTAMD 0OLEM NPAMOY20IbHO20 NAPaieenuneod.

Buinycknux nonyuum 603mooicHocms:

* HAYUUmMbCs BbIYUCIAMb 00BEMbI NPOCMPAHCMBEHHBIX 2eOMEMPUYECKUX @Queyp, COCMABIEHHbIX U3
NPAMOY20IbHBIX NAPALLENeNUneoos;

* yenyoums u pazeums npedCcmagieHus 0 NPOCMPAHCMBEHHBIX 2e0MEMPULECKUX Pueypax;

* HAYYUMbCsl NPUMEHMb NOHAMUE PA36EPMKU 0I5l BLINOJHEHUS. NPAKMUYECKUX PACUEMO8.
I'eomempuueckue ghuzypol

Buinycknux nayuumesi:

* N0bL3068AMBCA A3LIKOM 2e0Mempull O ONUCAHUS NPEOMEMO8 OKPYHCAIOWE20 MUpa U Ux 63aUMHO20
PACNONOMNCEH UL,

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

* HAXOJUTh 3HAYCHUS JUTHH JIMHEHHBIX JIEMEHTOB (PUTYp M UX OTHOIICHHUS, TPAJYCHYIO Mepy yriioB ot 0°
1o 180°, mpumMeHsist onpeaeneHus, CBOUCTBA U MPU3HAKU (QUTYP U UX 3JIEMEHTOB, OTHOIICHUS QUTYD
(paBeHCTBO, 1O1I00ME, CHMMETPHH, TIOBOPOT, ApaJLICIIbHBINA TIEPEHOC);

* OIICPUPOBATH C HAYAJTLHBIMH MTOHATHSIMHI TPUTOHOMETPHH U BBITIOJIHSTH 3JICMCHTAPHBIC OTIEpAIlUU HAJl
GYHKIUSIMU YTIIOB;

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

* peIIaTh HECIIOKHBIC 3314l Ha MIOCTPOSHUE, IPUMEHSISI OCHOBHBIC QJITOPUTMBI IOCTPOCHHUS 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, MeMmoOoM nepebopa 8apuUarmos u MemoooM eoOMEeMpPULECKUX MECH MOYEK;

* npuobpecmu onvim NPUMeHeHUs A1eedpPauiecKko20 U MmpUeoHOMEemMpUYecKo20 annapama u uoeti O8UNCeHUs
npuU peuenuy 2eoMempuiecKux 3a0ay,

* 061a0emb MPAOUYUOHHOU CXeMOU peuleHus 3a0ay Ha NOCMPOEHUe ¢ 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 (PUSYP C NOMOWbIO KOMNbIOMEPHbIX
npozpamm,

* npuobpecmu onvim 6bINOIHEHUs NpoeKkmos no memam «l eomempuueckue npeodpazoeanus Ha
niaockocmuy, «Illocmpoenue ompeskos no gopmyney.

H3mepenue zeomempuueckux eenuyun

Buinycknux naywumcsi:

* UCNONIL308AMb CEOUCMBA USMEPEHUS ONUH, NAoWadell U Y208 Npu peuleHul 3a0ai Ha HaxoxcoeHue OIUHbL
ompesKa, OUHBL OKPYICHOCIU, ONUHBL OY2U OKPYIHCHOCTU, 2PA0YCHOU Mepbl Yeld;

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

* BLIYUCTIAMD OUHY OKPYHCHOCTU, OIUHY OVeU OKPYHCHOCTU,

* BLIYUCTIAMY OJIUHBL TUHEUHBIX DNIEMEHMO08 PUeyp U UX Y2iibl, UCHONb3YS QOPMYIbl ONUHBL OKPYHCHOCU U
ONUHBL OyeU OKPYIHCHOCMU, hopMYbl naowadel ueyp;

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

* pewiams npaxmuieckue 3a0aiu, CA3aHHble C HAXOHCOEHUeM 2e0MeMmpUudeckux 8eaudur (UCnoaiv3ysa npu
He0OX00UMOCMU CNPABOYHUKU U MEeXHUYeCKUue cpeocmaeay).

Buinycknux nonyuum 603moxcnocms Hayuumobcs:

* GLIYUCTAMb NAOWAOU PuU2yp, COCMABNIEHHbIX U3 08YX UlU DOJlee NPAMOY20JIbHUKOS, NAPALEL02PAMMOS,
Mpey2oNbHUKO8, Kpyea 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 HAay4umcA.
¢ 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 603MOACHOCIb:
* 0671a0eMmb KOOPOUHAMHBIM MEeMOOOM peueHus 3a0ay Ha 8bIYUCTIEHUS U OOKA3AMENbCMBA,

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

PACNOJI0NCEHUSL OKPYHCHOCIEU U NPAMBIX,
* npuobpecmu onvim B6bINOJHEHUs Npoekmoe na memy «llpumenenue KoopouHamuo2co memooa npu

peutenuu 3a0a4 Ha 8bIYUCTEHUS U OOKAZAMETbCEA).




IIVIAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU NIKOJIBHUKAMMU YV 110
3ABEPIIEHUHU OBYYEHUA

JIn4HOCTHBIE

CrnennajabHo-npeavMeTnbie 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 MHYHOCTHBIX 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  apupMeTHYeCKHe

,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 BBIPAXKEHUA
B JIpyroe; BbIpaxarb U3 (opmyi
OJIHY
OCTaIIbHBIC;

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

npeoOpa3oBaHus  PalMOHAIBHBIX

BBIPKCHHH;

--TIPUMEHATh cBoOliCTBa
apudmMeTHIecKux KBaJIpaToB
KOpHeit st BBIYUCIIEHUS
3HaueHHii M TnpeobpaszoBaHMii
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,

ucxos n3 (bopMyTMpOBKI
337124,

--ONPEENATh KOOPJUHATEl TOYKH
IUIOCKOCTH, CTPOUTH TOYKH C
3aJaHHBIMH KOOPNHATAMH;
n300paXkaTb MHOXKECTBO PEILICHHIT
JINHEIHOI0 HEPaBEHCTBA;
--HAXOAUTh 3HAYCHHs (YHKIUH,
3agaHHOi (opmyIoii, Tabauuei,
rpadukoM 10 €€ apryMeHry;
HAXOINTh 3HAYCHHS aAPryMCHTA
110 3Ha4YCHHIO (YHKIUK, 3aJaHHOI
rpadHuKoM WM TabIHIIeH;
--ONpEAENAITh CBONCTBA (DYHKIHH
rpaduky;
rpaduyecKue NPeACTaBICHHS TIPH

o €e NPUMEHATH

pEIIeHHH  ypaBHEHHMii, CHCTeM,
HEPaBEeHCTB;
--OIHCHIBATH cBOlcTBa

U3yUEHHBIX (YHKIMH, CTPOUTH X

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;

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

-TJIAaHUPOBATH LIATH 110
YCTpaHEeHHIO NpoOesIoB (3HaHUE
cOocCTaBa yKcedn).

B cdepe peryasTUBHBIX YY1
BBIILYCKHHKH CMOTYT 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 €€
peann3anunio, KOHTPOIMPOBATh U
OLICHHBATh CBOH [CHCTBH,
BHOCHTB COOTBETCTBYIOIIHE
KOPPEKTHBBI U X BBITIOJIHCHHE

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

-COIOCTABJIATH CXEMBI U YCIIOBUS
TEKCTOBBIX 33714,

-yYCTaHABJIMBATh 3AKOHOMEPHOCTH
M UCHOJIB30BaTh UX IPH
BBITIONIHEHNH 33/1aHHIA;
-OCYIIECTBIIATH CHHTE3 YHCJIOBOIO
BBIPAXKEHHs, YCIIOBHS TEKCTOBOM
3a1a4u (BOCCTAHOBJICHHE YCIOBUS
10 PHCYHKY, CXeMe, KPaTKOH
3aIKCH);

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

-IIOHUMATh HH(POPMALIHIO,
MPEICTaBICHHYIO B BUJIE TEKCTa,
CXeMblI, TaOJIHULIBI.

-BUJICTh AaHAJIOTHH 1
HCIOJIB30BATh UX MPH OCBOCHUH
[IPUEMOB BBIYUCIICHUIT;
-KOHCTPYHPOBATh
reoMeTpudeckie GUrypel u3
3a/laHHBIX YacTeil; JocTpauBaTh
4acTh 10 3alaHHOH
TeOMEeTPUYECKOi (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 aHAIM3HPOBATh
coOOLIeHUsT W BaKHEWIIHE HX
KOMITOHEHTBI-TEKCTBI,
HCIIOJIb30BATh 3HAKOBO-
CHMBOJIMYECKUE CPEJICTBA, B TOM
YHCIIe OBIANEBAIOT JIelCTBHEM
MOJICITHPOBAHHS, a TaKxKe
HIUPOKUM CIIEKTPOM JIOTHYECKHX
JIEHCTBUI M OMEpaluii, BKIIOYas
o0mie mpreMsl peLeHus 3a1ad

--COTPY/JHHYATh 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
00CYKIICHHH 3a1aHUs

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

ydurTenem u CBEpPCTHUKAMHU,

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



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

HartypaabHblie ynciaa. CTeneHb ¢ HaTypaJbHBIM IIOKa3aTEIIEM.

PanuonanbHbie yucaa. Moayns (aOconroTHas BennuuHa) yuciaa. CpaBHEHHME PAlMOHAIBHBIX YHCEIN.
Apudmernueckue 1eHCTBHS ¢ pallMOHATBHBIME yiciamMu. CTEneHb ¢ IeNbIM MoKa3aTenaeM. YnucioBsie
BBIPA)XEHUS, MOPSJIOK ACHCTBUM B HUX, UCII0JIb30BaHUE CKOOOK. 3aKOHBI apU(pMeTHUECKUX J1eHCTBUIA:
[IEPEMECTUTENBHBIN, COYETATENIBHBIN, PACIIPEACITUTEIIbHBIN.

HelicTrBuTebHbIe yncaa. KBagpaTHblii kopeHb u3 unciaa. Kopenb tperseit crenenu. [louamue o kophe
N-oti cmenenu u3 uyucna. JlelicTBUTENbHBIE YMCIA KaKk OECKOHEYHbIE aecATHYHbIe Apodu. CpaBHEeHUE
JNEHUCTBUTENBHBIX YUCEIl, apu(METHICCKHIE ACUCTBUS HAJ HUMH. DTaIlbl Pa3BUTHUS MPEACTABICHUIN O YHCIIE.
W3mepenus, npubmmkeHusi, oueHkH. Pa3zmepbl 00BEKTOB OKpY)KAMOIIEro Hac Mupa (OT 3JIEeMEHTapHBIX
yacTull 10 BeeneHHol), IIMTENbHOCTD MIPOLIECCOB B OKpY KarolleM Hac Mupe. IIpencraBienue 3aBUCHMOCTH
MeXIy BeJIMYMHAMH B BUE (hopMyIl. Boiaenenne MHOXKUTENS — CTETIEHU JIECATH B 3allMCH YHCTIA.

Anzeopa

Anzeopauueckue opoou. Apugpmemuueckue onepayuu Hao ancedpauveckumu O0Opooamu. byxeenuvie
gvipadiceHusi  (vipasicenus ¢ nepemeHuvimu). Hucnosoe 3uauenue OYKEEHHO20 — BbIPANCEHUS.
Jonycmumvle 3Hauenus nepemeHHulX, 6X00AwuUx 6 aneebpauyeckue e@vipaxcenus. Iloocmanoexa
gulpadiceHull  emecmo  nepemeHHvlx.  Pasencmeo — Oykeennvix  @vipadicenuti.  Toocoecmeo,
ookazamenbcmeo moxcoecms. Ilpeobpazosaniist vblpadiceHull.

Ceoticméa cmeneneti ¢ yenvim noxkazamenem. Muoeounenvl. Cnodicenue, 6bluumanue, YMHONMCEHUE
MHO20UNeH08. POPMYNIbL COKPAUJEHHO20 YMHONMCEHUA. K8AOPAm CyMMbl U Keaopam pasHocmu, KyO
CYMMBI U Ky0 pasHocTH. Popmyna pazHocmu keaopamos, hopMylia CyMMBbI KyOOB U Pa3HOCTH KYOOB.
Pasznoowcenue mnoeounena na muosxcumenu. Keaopammuiii mpexunen. BplneneHne NOIHOTO KBaapara B
KBaZIpaTHOM TpexwieHe. Teopema Buema. Paznodwcenue Keaopamno2o mpexuyiend HA JUHElHble
muoxcumenu. Muozounenwvl ¢ 00Hot nepemennoil. Cmenens mnozounena. Kopenv mnozounena.

Anrebpanyeckas n1po0b. Cokpaiienue apodeit. JlecTBus ¢ anredpandecKuMu Jpo0sMu.
PanmonansHbie BBhIpakeHUs U UX MpeoOpasoBaHus. CBOWMCTBA KBaJpaTHBIX KOpHEH M MX MPUMEHEHUE B
BBIYUCIJICHUAX.

Ypasuenusn u nepasencmea. Ypasnenue c oonoii nepemennou. Kopenv ypasuenus. Jluneiinoe ypasnenue.
Keaopamnoe ypasnenue: ¢hopmyna xopmueii xeadpammnoco ypasHenus, Pewenue payuonanvrvix
ypasuenui. Ilpumepvi peuwieHusi ypagHeHull BbICWIUX CMeneHel; Memoobl 3aMeHbl NepeMeHHO,
DPa3N0JICEeHUS HA MHOINCUMENU.

VYpaBHeHUE C ABYyMs MEPEMEHHBIMU; PEIIEHWE YPaBHEHUs C JBYyMs MmepeMeHHbIMU. CHucTeMa ypaBHEHH,
peuienue cuctemMbl. CucrteMa JByX JIMHEWHBIX YPABHEHH C IByMs IEPEMEHHBIMU; PELIEHUE MTOACTaHOBKOM
U anreOpanyecKuM CIIOXKEHHUEM. YpPaBHEHHE C HECKOJIbKUMH TIepeMEeHHBIMH. [Ipumepbl pemeHus
HEJMHENHBIX cucteM. [Ipumepsl perieHrsi ypaBHEHHI B LIEJIbIX YnCTax.

HepaBenctBo ¢ ogHOM nepemeHHOM. Penenne HepaBeHCTBA. JIMHEHHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN
U uX cucreMbl. KBaspaTHble HepaBeHCTBA. [Ipumepsl peuienis OpoOHO-TUHEHbIX HEPABEHCIE.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. /[oKazamenbcmeo Yuciosvlx U aneedpauieckux HepageHcms.
Ilepexox oT cJIOBecHO# (POpMYJMPOBKH COOTHOLIEHHI MEXIY BeJMYMHAMH ajared0pamveckoi.
Pemrenune TekcTOBBIX 3a/1a4 aJire0panyecKuM Crocooom.

YucnoBble nmociaenoBareibHocTH. [loHsaTHe mocnenoBarenbHOCTU. ApudmMerndyeckass ¥ reoMeTprudecKas
nporpeccuu. @opMyIbl 001IeT0 WieHa apu(hMETHIECKOW W TE€OMETPUIECKON MPOTrpecCrii, CyMMBI TIEPBBIX
HECKOJIbKUX YICHOB apu(PMETUIECKON U TEOMETPHUECKOMN MPOTPECCHIA.

Yucnosbie pynkuun. [lonstue pynknuu. O6mnactes onpenenenust GyHkunu. CrnocoObl 3a1aHus QyHKIUH.
I'padux ¢yHKIMH, BO3pacTaHWE U yObIBaHUE (YHKIMHU, HAUOOJbIIEe U HaUMEHbIIEe 3HAUCHUS (PYHKIIUH,
HyNIU QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA. UTeHne rpadukoB pyHKINH.



@OyHKIIMYM, ONHUCHIBAIOUINE NPAMYI0 U OOpaTHYIO MPONOPLUOHAIBHYIO 3aBUCHMOCTH, HX TI'padUKH.
Jlunetinas Qyuknus, ee rpaduk, reoMeTpudeckuii cMbici kodddurmentor. ['mnepbona. KBagparuunas
¢bynkuus, ee rpaduk, mapadona. KoopauHatel BepnHbl napadoisl, ocb cuMMeTpuu. Cmenenuvie (hyHKyuu
¢ HamypanbHulM nokasamenem, ux epaguxu. I'papuxu GyHKIMNA: KOpEHb KBaAPaTHBIN, KOPEHb KyOHUECKUil,
Moyib. Vicnionp3oBanue rpagukoB (GyHKIMNA AJ1s peIIeHUs] YPaBHEHUH U CUCTEM.

ITpumeps! rpaduyeckux 3aBUCUMOCTEN, OTPaXKAIOIIUX pealbHbIE MPOLECChl: KojeOaHue, MoKa3aTelbHbIN
POCT; uuci08bie QyHKYUlU, ONUCHIBAIOWUE IMU NPOYECCHL.

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

Koopauunarel. VM300pakeHne yucen TOYKaMH KOOPAMHATHOM NpsSMOM. ['eoMeTpUyYecKHii CMBICT MOMYJIS
yuciaa. YUMcIoBble NPOMEXKYTKU: HMHTEPBAJ, OTPE30K, Jyd. Dopmyna paccmosnHus mexcoy MmoUKamu
KOOPOUHAMHOU NPAMOU.
JlexkapToBbl KOOpAMHATHI Ha ILNIOCKOCTH; KOOpAMHAThl Touku. Koopauuatel cepenunbl otpe3ka. Popmyna
pacCTOSHUS MEXAY JBYMsS TOYKAMHU IIJIOCKOCTH. YPaBHEHHE MPSMOH, YIIOBOM KOA(PQPHUIMEHT MpsIMOM,
yCIIOBHE MapauIeIbHOCTH NMPSAMBIX. YPaBHEHUE OKPYKHOCTH C LIEHTPOM B Hayalle KOOPAMHAT U 6 060t
3a0aHHOl mouKe.
I'paduueckas uHTEprpeTalusi ypaBHEHHH ¢ JByMsl NEPEMEHHBIMH U UX CHCTEM, HEpaBEHCTB C JByMs
IIEPEMEHHBIMU U UX CHCTEM.

I'eomeTpus

HavaabHble NOHATHS U TE€OPEMbBI T€COMETPHUH.

BO3HUKHOBEHHE F€OMETPUHN U3 TPAKTUKU.

I'eomeTpuueckue urypsl u Tena. PABEHCTBO B TEOMETPHUH.

Touka, npsiMas U IIOCKOCTb.

[IonsiTHE O rEOMETPUYECKOM MECTE TOYEK.

Paccrosnue. Otpe3ok, ayd. Jlomanas.

VYron. Ipsmoit yron. Octpble u Tynble yribl. BepTukanbHble U cMeXHbIe YIuibl. buccekrpuca yria u ee
CBOICTBA.

[TapamtensHble U nepecekaromuecs npsmMele. [leprneHInKyIsapHOCTh NPAMBIX. TeopeMbl 0 mapauieIbHOCTH
U TIEPIEHINKYISAPHOCTH NMPsAMBIX. CBONCTBO CEPEIMHHOIO NMEPHEHANKYISIpa K oTpe3Ky. [lepnenaukymnsap n
HaKJIOHHAd K npsiMoil. MHOroyroinbHUKU. OKPYKHOCTb U KPYT.

Tpeyroabnuk. IIpsMoyronbHble, OCTPOYIOJBHBIE, U TYNOYTOJbHBIE TPEYrOJIbHUKHU. BbiCcOoTa, MenuaHa,
OucceKkTpuca, CpenHsAs JUHHUS TpeyrojbHUKAa. PaBHOOEIpEHHbIE M PaBHOCTOPOHHUE TPEYrOJbHUKU;
CBOWCTBA U IPU3HAKU PABHOOEAPEHHOIO TPEYTOJILHUKA.

[Ipu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyronbHuka. Cymma yriioB TpeyroibHuKa. BHemHue
YIJIBI TPEYTOJIBHHUKA. 3aBUCUMOCTD MEX/ly BEJINYMHAM CTOPOH M YIJIOB TPEYTOJbHUKA.

Teopema daneca. [lonobue TpeyroapsHukoB; kodhdumueHT noaoous. [IpusHaku mogo0us TpeyroJbHUKOB.

Teopema Iludaropa. IlpusHaku paBeHCTBa MPSIMOYTOIBHBIX TPEYrodbHUKOB. CHHYC, KOCHMHYC, TaHTEHC,
KOTAHT€HC OCTPOTO yrila MPsSIMOYTOJIbHOTO TpeyrojbHuka u yriioB oT 0° mo 180°; mpuBeneHne Kk octpomy
yriy. Perienne mpsMoyroibHBIX TPEYrodbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DopMyIibl,
CBSI3BIBAIOIINE CHHYC, KOCHHYC, TaHT€HC, KOTAaHT'€HC OJHOTO M TOTO ke yria. Teopema KOCHHYCOB H
TeopeMa CHHYCOB; IPUMEPHI UX MPUMEHEHHUS JJIsI BBIYMCIECHUS JIEMEHTOB TPEYTOJIbHUKA.

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

YeroipexyroiabHuk. [lapamnenorpamm, ero cBoiictBa u npusHaku. [IpsMoyroiabHUK, KBaapat, pomMO, uX
CBOMCTBA U npu3Haku. Tpanenus, cpeHss JIMHUS Tparelunuu; paBHOOeIpeHHAs Tpanelus.

MHoOroyroJibHUKH. Beinykiible MHOrOoyroiapsHUKH. CymMMa yriioB BBITYKJIOINO MHOTOYrOJIbHMKA. BriicanHsbie
U OIIMCaHHBIE MHOT'OYTI'OJIbHUKU. [IpaBuiibHbIE MHOTOYT OJIBHUKH.

OxkpyxHoctb M kpyr. llentp, pagmyc, nmamerp. Jlyra, xopma. Cekrtop, cermeHT. LleHTpanbHBI,
BIIMCAHHBIM YroJ; BeJIMYMHA BIIMCAHHOTO Yrija. B3anMHOe pacrosiokeHue NMpsSIMONH U OKPYXKHOCTH, 08X
oxpyaxcnocme. KacarenpHas U CeKymas K OKPY>KHOCTH, PaBEHCTBO KaCaTENIbHBIX, IPOBEACHHBIX U3 OQHON



TOYKH. MempuueCKue COOMHOWERUA 6 OKPDYIHCHOCMU.! ceolicmea CeKyuux, Kacameibrbvlx, xopd.

OKpy>KHOCTb, BIIMUCAHHAs B TPEYrOJIbHUK, U OKPYKHOCTh, ONKMCAaHHAsI OKOJIO TpeyrojibHUKa. Briucanubie u
OIMCaHHBIE YETHIPEXYTOJILHUKU. Brucannvie u Onucantvle OKpyIHCHOCMU NPASUTLHOS0 MHO20Y20NbHUKA.

H3mepenue reomerpudeckux BeanumnH. J[nmHa orpeska. JiuHa ioMmaHoOH, HepUMETp MHOTOYTOJIbHUKA.

PaccrosiHue oT TOukKM 10 mpsmol. PaccrosHuMe MeXIy mapajulesIbHBIMU HPsSMBIMU. J[JIMHA OKpY>KHOCTH,
yucso [; mHa nyru. Bennuwna yria. I'pagycHas Mepa yria, COOTBETCTBHE MEXIY BEJIMYMHON yria U
JUIMHOW IyTY OKPY’KHOCTH.

[TonsTre o miomaay miockux ¢uryp. PaBHOCOCTaBlIeHHBIE U PABHOBEIUKUE (GUTYPBI.

[Inomanps npsmoyrosnbHuka. [lnomaap mnapaienorpamMma, TPEYroidbHUKAa M Tpamneuuu (OCHOBHBIE
¢bopmyibl). PopMysibl, BbIpaKkarolMe IJIOLIAb TPEYrojdbHHUKA: Yepe3 JBE CTOPOHBI M YroJl MEX1y HHUMH,
yepes nepumemp u paouyc 6RUCAHHOU OKpydcHocmu, gopmyna Iepona. Ilnowaos uemvipexy2oipvHuKa.
[Tnomans kpyra ¥ II0IIAAb CEKTOpA.

CBsi3b MEXy TUIOMIAASIMU TI0JI00HBIX (UTYP.

Inemenmal 102uKU, KOMOUHAMOPUKU,
CHAMUCMUKYU U meopuu 6eposmHocmeil

Joka3aTeabcTBo. OnpeneneHus, A0Ka3aTelbCTBa, aKCUOMBI M TEOPEMbl; CIEACTBUA. Heobxooumvie u
odocmamounvie ycnosus. Konrpnpumep. Jloka3arenabcTBo oT poTuBHOro. IIpsmas u oOpaTHas TeopeMsl.
Ilonamue 06 axcuomamuke u aKCUOMAMUYECKOM nocmpoenuu ceomempuu. Ilamuiti nocmynam Jexkauda u
€20 UCMOpUs.

MHokecTBa H KOMOMHATOPUKA. Muoowcecmeo. Dnemenm muoxcecmea, noomHoxcecmso. Qdoveounenue u
nepeceyeHnue MHodxcecms. [uazpammol Jinepa.
[Tpumeps! penieHrs KOMOMHATOPHBIX 3a/1a4: epedop BapUaHTOB, IPABUIIO YMHOXKEHUS.

Cratuctudeckue aaHHble. [IpeacraBieHue AaHHBIX B BUAE TaOmuil, auarpamm, rpadukos. CpeaHue
pe3yabTaToB U3MepeHUui. [IoHsATHE O CTATHCTHYECKOM BBIBOJIE HA OCHOBE BBIOOPKHU.
[TonsiTre ¥ MpUMEpHI CITyYalHBIX COOBITHIA.

BepositHocTh. YacToTa coOBITHSI, BEpPOSTHOCTh. PAaBHOBO3MOKHBIE COOBITHSI U MOJACYET MX BEPOSITHOCTH.
[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. DOr1o 3amaHus ¢ BHIOOPOM OAHOTO OTBETA U3 UETHIPEX MPEUIOKEHHBIX BapUaHTOB, C KpPaTKUM
OTBETOM M Ha COOTHECEHHE, C 3allUChI0 pelieHus. B 3Tom O0ke mpoBepsieTcsl BiaJieHHe OCHOBHBIMU
aNropuTMamMi, 3HAHME M TOHHMAHHME KJIIOYEBBIX HIIEMEHTOB COJAEpKaHUs (MAaTeMAaTUYECKUX MOHSITHH,
WX  CBOWCTB, NMPHUEMOB pEIIEHUS 3aJad M Tp.), YMEHHE IOJH30BAaThCA MaTEMaTUYeCKOW 3aluChIo,
MPUMEHATH 3HAHUS K PEUICHUI0O MaTeMaTUYeCKMX 3aJlad, He CBOJSIIMECS K MpPsSIMOMY IPUMEHEHHIO
anropuTMa.
3ajiaHus 2 YacTU HAMpaBJIEHbl HA MPOBEPKY BJIAJACHUS MAaTEpUaJIOM HA MOBBIILIEHHOM ypoBHE. Mx
Ha3HaveHHne — audepeHIIMPOBaTh XOPOIIO YCIIEBAIOIINX IMKOJBHUKOB IO YPOBHSIM MOATOTOBKH, BBISIBUTH
HaumOoJee TMOATOTOBICHHYIO YacTh BBIMYCKHUKOB, COCTaBISIONIYI0 TMOTEHIHMAIbHBIA KOHTHHTEHT
NpopUIBHBIX KJIACCOB. OTH YacCTH COJEpKaT 3aJaHusl TOBBIIMICHHOTO YPOBHS CIIOXHOCTH, KOTOPBIC
HaIlpaBJIEHbI HAa MPOBEPKY TaAKUX KAYECTB MAaTEMATHUYECKOU MOJArOTOBKH BBITYCKHUKOB, KaK:
- YBEpEHHOE BiaJicHHe (POpMarIbHO-ONEPATUBHBIM AITeOpandeCcKUM almapaToM;
- YMEHHE pELIUTh IUIAHUMETPUYECKYIO 3aJady, MPUMEHsS pa3IMyHble TEOPETUUYECKUE 3HAHMS
Kypca reOMeTpHH;
- YMEHHE PEIIUTh KOMIUIEKCHYIO 3ajady, BKJIIOYAIONIYI0 B ce0s 3HAHHUS U3 Pa3HBIX TEM Kypca;




- YMGHI/IG MaTeMaTnu4YcCKu I‘paMOTHO " JACHO 3aliucaTtb pemeHHe, HpI/IBOIISI HpI/I 3TOM HCO6XOI[I/IMI>IG
MOSICHEHH 1 0OOCHOBaHMS,
- BJIAJICHHUE TUPOKUM CIIEKTPOM MIPHEMOB U CIIOCOOOB PACCYKICHUH.

Monayab «I'eomerpus» copepxut reomerpuueckue 3amaun 1 gactu KMM OI'D. B stom Onoke
IIOBTOPSAIOTCS. OCHOBHBIE F€OMETPUUECKUE CBEJICHHS, U OTPadaThIBAECTCS HABBIK PELICHUS I€OMETPHUUECKUX
3ajad.
3ajaHMsl YacTW 2 HamlpaBJeHbl Ha NPOBEPKY YMEHHUS pellaTh IUIAHUMETPUYECKYIO 3ajady, HpUMEHss
pa3iauyYHbIE TEOPETHMYECKHE 3HAaHUS Kypca I'€OMETPUM; YMEHMs MaTEeMaTHYeCKU TIPaMOTHO U SICHO
3aIlMCBIBAaTh pEIlEHHE, IPUBOJIS IPU 3TOM HEOOXOIUMBIE MOSICHEHNS 1 000CHOBaHMSI; BIaJleHUE MIMPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB PACCYKACHUM.

Mopnyabs «PeanbHasi maremaTmka» cojepxkuT 3agaud 1 vactu KM OI'D. IIpakTuko-
OpPUEHTUPOBAHHBIC 3aJaHUS IOJYEPKUBAIOT BAXKHOCTh OCBOCHHS TAKMX MAaTEMATUYECKUX KOMIIETEHIUH, KaK
YMEHHUE PUMEHATH 3aJaHus B IPAKTUUECKOH KU3HHU U B CMEXKHBIX 0071aCTAX.

HTorosoe 3ansTue npearogaract mpoBCACHUEC KOHTPOJbLHOIO TECTa 110 MaTrcpualaM B (1)OpM€
OIo.

MeTtoauyeckuii KOMMeHTapHii. DJIEKTUBHBIC 3aHATHS IO KAXJI0i TeMe 1ernecoodpa3Ho pa3ouBaTh
Ha Jtambl (O1moku). Kaxknas TemMa HauMHAETCS C MOBTOPCHHS OCHOBHBIX TeopeM U (OpMyJ, a TakkKe
paccMOTpEHHSI HOBBIX, HE BXOJSIINX B OCHOBHYIO IMPOTrpaMMy, HO HEOOXOJUMBIX MPHU PELICHUU psiaa
3ajlad Ha 7K3aMeHe. Brigensercs mepBwii 0710k «OcCHOBHBIE cBeAeHUs». [T SKOHOMUM BpEeMEHU
UCIIONB3YIOTCS TaOnuIbl (pa3faToyHblii Marepuan) ¢ (GopMylaMd U PUCYHKaMH, OIOpPHBIE IUIAKATHhI,
cranaoBas Mpe3eHTALMS.

Bropoit 6mok «Pemaem BMecTe» MpeAnoiaraet paz0op peleHuil OMOPHBIX JAEMOHCTPAIIMOHHBIX
3a/1a4, WCIOJB3YIONMX OCHOBHBIE TEOpPeMbl U (OPMYJIBI JAHHOTO pa3felia U pelIaeMble Pa3HBIMU
crioco0aMu, MOBTOPSIETCST AITOPUTM DPEIIECHUS 3a/1ad M0 TeMe. YUYHuTelleM YIelseTcsl Cephe3HOe BHUMAaHUE
paz00py TUMIMYHBIX OMIMOOK B XOJI€ PEIICHUS 3a/IaHus, a TAaK)KEe 3alMCH OTBETa B YK3aMEHAIIMOHHBIN OJIaHK.
Pemarotcst 3amanust w3 yactu 1 SK3aMEHAIIMOHHOW paboOTHI C BHIOOPOM OJHOTO OTBETa M3  YETHIPEX
MPEAJIOKEHHBIX BApUAHTOB, C KpPAaTKMM OTBETOM W Ha YCTAHOBJEHHUE COOTBETCTBUS MEXKIY
O00BEKTAaMHU JIBYX MHOKECTB.

3aHsTHE TPOJOKAETCS PEIICHUEM 3a/1a4 TPyNIaMU U CaMOCTOSITEIbHBIM pelieHueM. IT0 OJI0KH
«Pemaem B rpynmax» u «Pemaem camm». B xozae pelnieHus 3a1ad peKOMEHAYETCS MPHUIEPKUBATHCA
npuHiuna «OT MPOCTOTO K CI0KHOMY» O/ PYKOBOJCTBOM yUUTES.

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

Yuutento HE0OXOUMO MOOUIPATH CTPEMJICHHE ydaliuxcs paboTaTh B MHAMBUAYAIBHOM pEXHME.
Ha Bcex Tumax 3aHATHH YYUTENIO CIEAYET MOAAECPKMBATH AKTUBHBIA JUAJOr C YYalUIUMHCS. YYUTEIb
CHUCTEeMAaTUYECKH OCYIIECTBIIIET MOHUTOPUHI JIOCTIDKEHUS 00s3aTeNbHBIX pE3yAbTaTOB OOy4YeHus,
CBOEBPEMEHHO OCYIIECTBIIAECT KOPPEKIIMIO 3HAHUN YHaIIUXCSI.

Annapam Konmpona.

B nmnpouecce OCBOEHHS y4YalUMHUCA KaXIOrO0 MOAYJIS Kypca MPEayCMOTPEHO MPOBEIAECHUE
TPEHUPOBOYHBIX TECTOB U CAMOCTOATEIBHBIX padOT, MO3BOJSIONIUX MPOBOAUTH TEKYIIMA U TEMATHUECKUN
KOHTPOJIb 3HAHUW M YMEHHM ydammxcs. B KoHIle M3ydeHHs Kypca MPOBOJMTCS WUTOTOBas KOHTPOJIbHAsS
pa0ora.

TpeHnpOBOYHBIE TECTHI M CAMOCTOSITEILHBIE PA0OTHI, HAIICJICHHBIC HA TTPOBEPKY 3HAHUN OCHOBHBIX
TEOPETUYECKUX CBEJICHUH, OIICHWBAIOTCS  «3auTeHO» (IpU YCJIOBUU BBINIOJIHEHUH 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
CIIUCKa JIUTEepaTyphl, PEKOMEHIOBAHHBIE JIJIsI OpraHU3aIui moaArotoBku k OI'D.

OcymiecTBieHHE KOPPEKUMU 3HAHUM ydyalluxcsi MPOBOJUTCA HAa OCHOBAHMM MOHHMTOPHUHTA
OTCIICKUBAHMS PE3yJIbTaTOB OOydeHUs. B TedeHue u3ydeHus MaHHOTO AJIEKTUBHOTO Kypca 3aIOJIHSCTCS



TabIuUIa, B KOTOPOH COZEPIKATCs pe3ysIbTaThl BBIOJHEHHUS TECTOB U CAMOCTOSITENbHBIX padoT. [IpumMepHsIii
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 MPOBEPOUHBIX PabOT
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3a BBIMOJIHCHHE TeCTa OOYYAIOMIUICS IMOJIy9aeT YMCIIO MPOICHTOB, MOJyYaeMOe JCICHUEM BEPHO
BBIITOJIHEHHBIX 33JJaHUI HA 4YMCIIO BCeX 3a7aHui, yMHOxkeHHoe Ha 100%.
MOHHTOPHHT OTCJICKUBAHUS PE3YIBTATOB O0YUCHHS TIO3BOJISIET CBOCBPEMEHHO 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 3aHsTHE 3 - 3

OO01ee KOIMYeCTBO YaCOB 34 18 16

Monayasb 1. Anzedpauueckue 3a0anusn 6a306020 yposus.

BBenenue: 1enb U comep)kaHHE DBJEKTUBHOTO Kypca, (opmbl KOHTpOJds. OOBIKHOBEHHBIE H

necatuunble qpoou. CtangapTHbI BuA yncia. OKpyrieHue U CpaBHEHHE 4ucell. byKBEHHbIE BBIPAXKEHHUS.
O6mactp gomycTumblx 3HadeHUi. Dopmynel. CremeHb ¢ IEAbIM  IOKa3aTesdeM. MHOTOWICHBHI.
IIpeoOpa3oBanue BbIpakeHUil. Pa3nojkeHHMe MHOTOWIEHOB HAa MHOXUTENU. AnreOpamveckue ApoOH.
Coxkpaimenue anredpandeckux apooeit. [IpeoOpazoBanus parmoHAIBHBIX BhIpakeHn. KBajpaTHbIE KOPHHU.
JIuneitnsle u kBagpaTHble ypaBHeHUs. Cuctemsl ypaBHeHU. HepaBeHCTBa C OHON NEPEMEHHOM U CUCTEMBI
HepaBeHCTB. PemieHne KBajapaTHBIX HepaBeHCTB. l[locnenoBaTrenbHOCTH W Mporpeccuu. PekyppeHTHbIe
dbopmybl. 3aaun, perraeMple ¢ IOMOLIBIO IPOTPECCHIA.
Uucna Ha KoopaAnHATHOM npsMou. [IpencTraBieHue pelieHnii HEPABEHCTB M UX CUCTEM Ha KOOPAMHATHOU
npsmoil. ®yHkiuu M rpapukud. OCOOEHHOCTH PpaCIONOXKEHUS B KOOPAMHATHOM IUIOCKOCTH TpadHKOB
HEKOTOPBIX (YHKIMHA B 3aBUCHMOCTH OT 3HAYEHHS MapaMeTpoB, BXOAAIUX B (OpMyJibl. 3aBUCHUMOCTh
MEX/1y BEJIMUMHAMMU.



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

TpeyronbHUKHM, YETHIPEXYTrOJbHUKU. PaBEHCTBO TpeyroiabHUKOB, mojodue. dopmynbl IIIOLIaIH.
[IponopunonanbHbie 0Tpe3ku. OKPYKHOCTH. YTJIbI: BIUCAHHBIC U LICHTPAJIbHBIE.

Monyab 3. Peanvnaa mamemamuxa.

ITponientel. CocTaBieHME MaTeMaTHYECKOM MOJENM IO YCIOBHMIO 3ajaud. TeKcToBble 3adaud Ha
MPAKTUYECKHUI pacueT. UTeHne rpadukoB U quarpamMm. DJIEMEHThl KOMOWHATOPUKH, CTATUCTUKUA U TEOPUU
BEPOSATHOCTEN. BrIpaskeHne BeIMUUHbI U3 POPMYJIBI.

3aoanun noevluienHo20 ypOBHA CI0MHCHOCHU.

IIpeoOpa3oBanus anreOpanyeckux BbIpa)XKEHUI. YpaBHEHUs, HEPABEHCTBA, cUCTeMBbl. MccnenoBanue
¢ynkuun u nocrpoenue rpaduka. Kycouno-zaganueie QyHkiuu. IlocTpoenue rpadukoB C MOIYJIEM.
3agaun Ha JABMJKEHHE. 3a/aud Ha cMecH, ciulaBbl. CIIOXKHBIE NMPOLEHTHI. 3a7aul Ha COBMECTHYIO PadoTy.
3amaHus C TapaMeTpoM: HccliefoBaHue TrpadukoB (QyHKIMHA, pelieHHe YpaBHEHHH M HEPaBEHCTB C
napamMeTpoM. 3HaKM KOpHEH KBaJpaTHOro TpexuieHa. PacrosiojkeHue KOpHEH KBaJpaTHOIO TpeXuieHa.
[Tapamertpsr &, b, C 1 KOpHM KBaAPaTHOTO TpexwieHa. [ 'eoMeTpruecKue 3a1a4u.

Hmozosoe 3anamue. I1poBeieHre UTOrOBOTO KOHTPOJIBHOIO TECTa



Kaneﬂnapﬂo-TeMaanecxoe NJJaHHPOBAaHUE

A Hata
3aH Tewma 3ansaTHA
ST Teme [1nan (OF)§)
Monayasb 1. AnredOpanyeckne 3aganus 6a3oBoro yposHs (13 yacoB)
Botuucnenus (2 uaca)
1 1 OOBIKHOBEHHBIE U IeCITHYHBIE ApoOou. CTaHIapTHHINA BU]T 1.09
qHCIIa.
2 2 Tpenuposounsvie sapuarnmol. CamocmosmenvHas paboma. 8.09
Ypasnuenus u nepasencmea (3 uaca)
3 1 JluHeliHbIC ¥ KBaJIpaTHBIC YPABHEHUSI. 15.09
4 2 Jlunelinbie U KBaipaTHbIC HepaBeHCTBA. CUCTeMbI HepaBeHCTB. | 22.09
5 3 Tpenuposounsvie sapuanmol. Camocmosmenvuas paboma. 29.09
Koopounamnuas npamasa. I'pagpuxu (3 uaca)
6 1 Hucna Ha KoopAuHATHOM NpsiMoM. 1Ipencrasiienne pemenuin
HEPaBEHCTB U UX CUCTEM Ha KOOPJIUHATHOM MPSIMOM. 6.10
7 1 I'paduxm GyHKIMIA 1 MX CBOHCTBA. 13.10
8 2 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma. 20.10
Anzebpauueckue eviparxcenus(2 yaca)
9 1 Muorounensl. Anredpandeckue npoou, crernenu. Jomycrumsie | 10.11
3HAYCHUs TICPEMCHHOIA.
10 2 Tpenuposounsvie sapuanmol. Camocmosmenvhas paboma. 17.11
Ilocneooeamenvnocmu (2 uaca)
11 1 YucnoBble ocienoBaTenbHOCTH. [Iporpeccun. 24.11
12 2 Tpenuposounsvie sapuanmol. Camocmosmenvuas paboma. 1.12
13 1 Obobwarowuii mecm mooyis «Aneebpar» 6a306020 yposHsi. 8.12
Mopnyas 2. I'eomerpuyeckue 3axaun 0a30B0ro yposHsi (6 4acoB)
Iloocuem y2noe(2 uaca)
14 1 Tpeyronbauk. YeTblpexyroabHUK. OKpyKHOCTb. 15.12
15 2 Tpenuposounwvie sapuarnmol. Camocmosimenvras paboma. 22.12
Ilnowaou guzyp (2 uaca)
16 1 UertbipexyroabHUKH. TpeyronbHUK. OKPY>KHOCTb M KPYT. 29.12
17 2 Tpenuposounvie éapuanmul. Camocmosmenvras paboma. 12.01
Buvioop eepnuvix ymeeporcoenuii(1 uac)
18 1 TpeHnpoBOYHbBIE 3aaHMSL. 19.01
19 1 Oboowarowuii mecm mooyns «I eomempusy 6azosoeo yposus. | 26.01
Monayas 3. PeasbHasi maTemaTuka (6 yacoB)
I'pacdhuku u ouacpammot. Tekcmoeswie 3a0auu (3 uaca)
20 1 Urenue rpad)MKoOB U AUAarpaMM. 2.02
21 2 TexcToBbIC 331a4M HA IPAKTUICCKUN pacyerT. 9.02
22 3 Tpenuposounvle sapuanmol. Camocmosmenvhas paboma. 16.02
Peanvnaa nnanumempusn. Teopus eéepoamnocmeii (2 uaca)
23 1 Penrenue 3a1a4 npakTHIeCKOI HAITPABICHHOCTH. 2.03
24 2 DeMeHThl KOMOWHATOPHUKH U TEOPUHU BEPOSITHOCTEH. 9.03
25 1 Oboowarowuti mecm mooyns « Peanvnas mamemamuxay. 16.03

Mopayasb 1 n 2. 3agaHusi NOBBILIEHHOTO YPOBHS CJIOKHOCTH (6 yacoB)




Ne

No 3ansTust B Hara

3aH Tema 3anaTHA
AT Teme IInan dakT
26 1 ITpeoOpa3oBanus anreOpanvdeckux BHIPAKECHHM. 23.03
27 2 VYpaBHeHUs, HEPaBEHCTBA, CHCTEMBI. 6.04
28 3 Hccnenoanue GpyHKImu U moctpoeHue rpaduka. 3agaHus ¢

apamMeTPOM. 13.04
29 4 TekcToBbIe 3a/1a4H. 20.04
30 5 ['eomeTpuyeckue 3amaun 27.04
31 6 ['eomeTpuyeckue 3amaun 4.05

Hrorosoe 3ansitue (3uaca)
32- 1-3 Hmozcosoe mecmuposanue. 11.05
34 18.05
25.05
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