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HosicHuTebHASA 3aNIMCKA

JlanHast mporpaMMa 3JIEKTMBHOIO Kypca IpeJHa3HauyeHa [yl oOydaromuxcs 9-x KiaccoB
o0mieo0pa3oBaTelbHbIX yUpexkaeHUd M paccunTaHa Ha 34 uvaca. OHa mpenHa3HaueHa JUIsl TOBBIIICHUS
3G HEKTUBHOCTH TOATOTOBKM OOyuaromuxcst 9 kjiacca K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY IO
MaTeMaTHKe 332 KypC OCHOBHOM IIKOJIbI U MPEIyCMaTpPUBAEeT UX MOJATOTOBKY K JajbHeiIIeMy 00y4eHHUIO B
CpedHeN LIKOJIE.

[IporpaMma 371€KTUBHOTO Kypca coderaercs ¢ mo0biM Y MK, pekoMeHJOBaHHBIM K HCIOJIb30BAHHUIO
B o0OpasoBarenbHOM rmporiecce. [IporpamMma 3JIEKTHBHOTO Kypca CorjlacoBaHa C TpeOOBaHUSAMHU
roCy/1IapCTBEHHOI'0 00pa30BaTEIbHOIO CTAaHAApTa U COJIEP’KaHUEM OCHOBHBIX MPOTrpamMM Kypca MaTeMaTHKU
OCHOBHOM IIKOJIBI.

[TporpaMMoii MIKOJIBHOTO Kypca MaTeMaTHKU HE MPeayCMOTpPEHbI 0000IIeHHE M CHCTeMAaTH3alus
3HAaHUW N0 pa3IMYHBIM pa3jeiiaM, MOJIYYEHHBIX y4allUMHCS 3a BeCh Iepuoj o0ydyeHus ¢ 5 mo 9 kiacc.
DnexTuBHBIN Kypc «30paHHbIe BOMPOCHI MATEMATHUKI MMO3BOJIUT CHCTEMAaTU3UPOBATh U YIIIYOUTh 3HAHUS
YUAIIMXCSl MO0 PA3MUYHBIM pasfeliaM Kypca MaTeMaTHKH OCHOBHOW IIKOJIBI (apudmeruke, anreodpe,
CTaTHUCTUKE M TEOPUM BEPOSATHOCTEW, reoMeTpuu). B 1gaHHOM Kypce Takke paccMaTpUBaIOTCS
HECTAaHIAPTHBIE 33J]aHUS, BBIXOAAIINE 332 PAMKH MIKOJIBHOH MporpamMmsl (Tpaguku ¢ MOIyJeM, KyCOYHO-
3a/laHHbIe (DYHKIWU, pelIeHHe HeCTaHAAPTHBIX YPaBHEHHUI U HEPABEHCTB U JIp.). 3HaHUE ITOr0 MaTepuana u
YMCHHUEC €ro IMPUMCHATL B HpaKTH‘ICCKOﬁ ACATCIIbHOCTH IMO3BOJIMT IIKOJbHUKAM pPCIIATh p33H006pa3HBIC
3aJjauu Pa3IUYHOM CIO0KHOCTH M MOJTOTOBUTHCS K YCHEIIHOW cAaye 3K3aMeHa B HOBOH (hopMe MTOTrOBOH
aTTecTaluu.

Kaxnoe 3aHsTHE, a TaKKe BCe OHHU B 11€JI0M HAIpPaBJIEHbI Ha TO, YTOOBI pa3BUTh HHTEPEC IIKOJbHUKOB K
npeaMETy, MMO3HAKOMUTb UX C HOBBIMU HUJACIAMU U MECTOAaMH, paCIIMPUTh NPECACTABICHUC 00 HN3y4acMOM B
OCHOBHOM KypCe MaTepHalle, a IIaBHOE, paCCMOTPETh UHTEPECHBIE 3aaUH.

OTOT Kypc MpejularaeT ydauuMcsi 3HaKOMCTBO C MAaTEMAaTHUKOM KaK C OOLIEKYJIbTYpHOH II€HHOCThIO,
BbIpAOOTKOW MOHUMAaHHUA UMM TOTO, YTO MaTeMaTHKa SBISETCS MHCTPYMEHTOM IO3HAHMS OKPYKAIOIIEro
MHUpa U camMoro ceosl.

Ecim B u3ydYeHHMHM NPEIMETOB €CTECTBEHHOHAyYHOIO IMKJIA OYEHb BaXXHOE MECTO 3aHHUMAET
SKCIIEPUMEHT M MMEHHO B MPOIECCE SKCIIEpUMEHTa U OOCY)KIEHUS €ro OpraHu3alid U pe3yIbTaToB
(bopMHpYIOTCS M Pa3BUBAIOTCS MHTEPECH YUEHUKA K JJaHHOMY IpPEIMETY, TO B MaTeMaTUKe SKBUBAJIEHTOM
SKCIIEpUMEHTa sBJIsieTCs perneHue 3a1a4. CoOOCTBEHHO BECh KypC MaTeMaTHKU MOKET ObITh IOCTPOEH U, KaK
MPAaBUJIO, CTPOUTCS HA PEIICHUH Pa3IMYHBIX [0 CTEMEHN BXKHOCTU U TPYAHOCTH 3aj1au.

Ileab 3JIEKTMBHOIO Kypca: cHCTEMaTH3allusg 3HAHUA W CHOCOOOB JEATENBHOCTH YYalluXcsl IO
MaTeMaTHKe 3a KypC OCHOBHOW IIKOJIBI, IOATOTOBKAa oOOyuarommxcs 9 Kkijacca K OCHOBHOMY
rocyJapCcTBEHHOMY dK3aMEHY 1o MaTemaTtuke. YcnemHas ciada OI'D, nmepexon B 10 kmacc mo BeIOpaHHOMY
npo¢uIo(Ipyu HeOOXOIUMOCTH).

3agaum kypcea:

ooyuarowue: (hopmuposarnue nosHasamenvhvix u rocuveckux YVJI)
— @opmupoBanue "0a3wl 3HaAHMIA" IO aNredpe, FeOMETPUU U PEATbHON MaTeMaTHKe, MO3BOJISIOIIeH
OecCTpensITCTBEHHO OMEPUPOBAThH MATEMATHUECKUM MaTepruaioM BHE 3aBUCUMOCTH OT criocoba
MIPOBEPKHU 3HAHUM.

Hayunth mpaBrIbHON HHTEPIPETAIIMH CIIOPHBIX (DOPMYITUPOBOK 3aaHUN.
— Pa3Buth HaBBIKU peuICHus TECTOB.



— Hayuuth MakcumanbHO 3QPEKTUBHO pacIpeeNsiTh BpeMsi, OTBEJICHHOE Ha BBIITOJIHEHUE
3aIaHuUsl.
— IloaroroBuTts k ycnemHoi cnaye OI'D mo Marematuke.

pazsusarowue. (hopmuposarnue peeyramuenvix YV/[)

®  yMEHHE CTaBUTH Iepes COOO0M 1eNb — IeJienoJIaraHne, Kak IOCTAaHOBKY y4eOHOM 3a/1aull Ha OCHOBE
COOTHECEHHSI TOTO, YTO YK€ M3BECTHO M YCBOCHO YYAIIMMCS, U TOTO, UTO €Ille HEU3BECTHO;

® [JIaHHPOBATh CBOIO PAbOTY - NJAHMPOBAHME — ONIPECIICHUE MOCIEI0BATEIbHOCTH TPOMEKYTOUHBIX
LeJIel ¢ YYETOM KOHEYHOI'0 pe3ysibTaTa; COCTABJICHUE IUIaHA U MOCIE10BATEIbHOCTH IEHCTBUI;

® KOHTPOJb B (1)0pMe CIMYCHUS cIIoco0a JIICHUCTBHS U €TI0 pe3yiibTara C 3aJaHHbIM 3TAJIOHOM C LCIIbIO
O6H21py>K6HI/IH OTKJIOHEHHUH U OTIIMUMI OT OTaJIOHA,

® OII€HKA - BBIACICHUEC M OCO3HAHME YJaAlIUMCSI TOTO, YTO YK€ YCBOCHO M YTO C€IIC NOJICKUT YCBOCHHUIO,
OCO3HAaHHUC Ka4Y€CTBa U YPOBHS YCBOCHUS;

gocnumameinvHule. (hopmuposarue KOMMYHUKAMUBHBIX U TuyHOCmHbIX YV]])
® (opmupoBaTh YMEHHUE CIyIIATh U BCTYNATh B IUAJIOT;
® BOCIHTHIBATh OTBETCTBEHHOCTh U AKKYPATHOCTH;

® Yy4JacTBOBATh B KOJNUICKTUBHOM O6Cy)KI[€HI/II/I, IIpU 3TOM YUYHUTHCA YMCHHUIO OCO3HAHHO W IIPOU3BOJIBHO
CTPOUTH PEUCBOC BbICKA3bIBAHNC B YCTHOI>’I U IHCbMEHHOM (bOpMe;

® CMBICJ000pa30BaHMeE T. €. YCTAHOBJICHUIO YUAIIUMHKCS CBSI3H MEKIY LENIbI0 yIeOHOH esITebHOCTH
U ¢ MOTHBOM, JPYTUMH CJIOBaMH, MEXKAY pPE3yIbTaTOM-TIPOAYKTOM YYCHUS, TOOYXKIAIOIIMM
JIeSATENIbHOCTbD, M TEM, PaJId Yer0 OHA OCYIIECTBISICTCS,, CAMOOPTaHHU3AITHSL.

DOyHKIUHM Kypca

L4 OpHUCHTalMA Ha COBECPIICHCTBOBAHHUEC HABBIKOB HOSHaBaTeHBHOﬁ, OpraHHSaHHOHHOﬁ ACATCIIBHOCTH,
L4 KOMIICHCAaIusA HEAOCTAaTKOB 3VH no Mmaremaruke.

Metoasl 1 popmbl 00yUeHUs

MeTtoasl 1 GopMbl 00yUEeHHS OMPEIENAIOTCS TPEOOBAaHUSAMU O0YUYEHUs], C Y4€TOM HWHAUBUAYAIbHBIX U
BO3PACTHBIX OCOOEHHOCTEH ydaluxcs, pa3BUTHS U CaMOPa3BUTHS JIMYHOCTU. B CBS3UM C 3TUM OCHOBHBIE
MPUOPHUTETHI METOAMKH U3yYEHHs Kypca:

e oOyueHue yepes OIbIT U COTPYIHUYECTBO;

®  yYeT MHJMBUIYaJbHBIX OCOOCHHOCTEH U MOTPEOHOCTEN ydalmxcs;

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

® JUYHOCTHO - JEATEIbHOCTHBIH M CYOBEKT — CyOBEKTHUBHBIM moaxon (Oonbliee BHUMaHUE K
JMYHOCTH YYaILEToCs, a HE LENSIM YUYUTENs], pABHOIPABHOE UX B3aUMOJAEHUCTBHE).



Jlnst paboThl ¢ yyamuMmucs, 0e3yclOBHO, IPUMEHUMBI Takue (opMbl paboThI, KaK JICKIUS U CEMHHAP.
[ToMuMoO 3THX TpPaTUIMOHHBIX (OPM PEKOMEHIYETCS HCIIOJIB30BaTh TAKXKe MUCKYCCHUH, BBICTYIUICHHS C
JOKJIaIaMH, COAEPKAIIMMU OTYET O BBHIIOJIHEHUN WHAWBUYAIBHOTO MM TPYIIIIOBOTO JOMAIIIHETO 33 aHHs
WIN C COJOKJIaJaMH, JOTOJIHSIOIMUMH JICKIHIO yuuTenas. Bo3MOXHBI pa3nuyabie (GopMBl TBOPUECKOH
paboThl yJammxcs, Kak HallPUMEp, «3allUTa PELUICHHUS», OTUYET MO pe3yibTaTaM «IIOMCKOBOI» paboThl Ha
oOpa3oBaTenbHBIX caiitax B MHTepHEeTE o ykazaHHOH Teme. Takum 00pa3oMm, TaHHBIA Kypc HE UCKIIIOYAeT
BO3MOYKHOCTH HPOCKTHOH JEATEIbHOCTH YYaIlIMXCS BO BHEYPOUHOE BpeMs. MITOroMm Takoi JesTelbHOCTH
MOTYT OBITh TBOPYECKHE PAOOTHI.

[Ipenmnaraemslii Kypc sIBISIETCSI pa3BUTHEM CHCTEMBbI paHee IPUOOPETEHHBIX MPOTPAaMMHBIX 3HAHUH, €r0
[eJb - CO3/1aTh LIEIOCTHOE MPEICTABICHUE O TEME W 3HAYUTEIbHO PACUIMPHUTH CIEKTpP 3a/ad, MOCHIbHBIX
s yqamuxcs. Bee cBoiicTBa, BXOAAIINE B KYpC, M UX JIOKA3aTelIbCTBA HE BHI3OBYT TPYJHOCTH Y YYaIIUXCS,
T.K. HE COAEpKaT TPOMO3IKHX BBIKJIAJOK, a KaXI0€ TMpeIblayliee TOTOBHT mocienytomee. Ilpu
HANpaBJSIIOMIEH POJIM yYUTENS IIKOJIBHUKA MOTYT CaMOCTOSATENBHO CQOPMYJIMPOBATH HOBBIE U HUX
CBOMCTBa M JaXe JOKa3aTh WMX. Bce MOKHO pacronaraTb K CaMOCTOSTEIBHOMY IOWCKY M TIOBBIIIAThH
MHTEpEC K HM3YyYeHHIO mpenmera. llpeacramisisi ydamymMcsi BO3MOXKHOCTH OCMBICIHTH CBOWCTBA M HX
J0Ka3aTeIbCTBA, YUYUTENb Pa3BUBACT T€OMETPUUCCKYIO HHTYUINIO, 0€3 KOTOPOW HEMBICIMMO TBOPYECTBO.

Takum oOpa3oM, mporpamMma MNpPUMEHHUMA JUIS PAa3IMYHBIX TPYNI IIKOJIBHUKOB, B TOM YHCIE, HE
UMEIOLIMX XOpOIIeH MOATOTOBKU. B 3TOM cityuae, yunTenb MOXET Cy3UTh TPeOOBAaHHS M IPEIUIOKUTH B
Ka4yecTBE JOMAIIHUX 33JaHHid CO3/IaHUE TBOPYECKHX PadOT, MPH 3TOM y JIETEH Pa3BHUBACTCS MHTYHUTHBHO-
acCOIIMATUBHOE MBIIIJIEHHE, YTO HECOMHEHHO, IOMOXKET UM IIPH BBINOIHEHUH 3a1anuii OI'D.

OcHoBHast (yHKIUS y4UTENs B JAaHHOM Kypce€ COCTOMT B «CONPOBOXKACHHW)» YYaIIErocs B €ro
[I03HABATENbHOM JEATEIbHOCTH, KOPPEKIIMU PaHee MoJIydyeHHbIX yyamumucs 3Y H.

IInanupyemMsle pe3yJibTaThl 0CBOCHHS Kypca

[Tnanupyemble pe3ynabTaThl OOYYEHHS OTPAXKAIOT CIEAYIONIME YeThIpe KaTeropuu MO3HABATEIbHOMN
o0acTH:

3HaHnne/mMoHUMAaHHE:
BJIAJICHUC TepMI/IHOM; BJIAACHUC paBHHqHBIMH 3KBUBAJICHTHBIMHU HpCI[CTaBJ'ICHI/IﬂMI/I (HaHpI/IMep, qncna);
pacrmo3HaBaHHe (HAa OCHOBE OIpeAeNeHUl, HM3BECTHBIX CBOWMCTB, C(HOPMUPOBAHHBIX MPEACTABICHUH);
WCIIOI30BAaHUE PA3JIMYHBIX MATEeMaTHYECKUX SI3BIKOB (CHMBOJIMYECKOTO, Tpaduyueckoro), mepexoa OT
OJTHOTO SI3bIKA K APYTOMY; UHTEPIIPETAIIHSL.

YMeHne npMMEHHTh AJITOPUTM .
UCIONIb30BaHNWE (OPMYIBl KaK ajiropuTMa BBIUMCICHMI; MPUMEHEHHE OCHOBHBIX MpaBWI JCHCTBHM C
qucijiaMu, aJ'Il"e6paI/I‘-ICCKI/IMI/I BI)Ipa)KeHI/ISIMI/I; pCHICHI/Ie OCHOBHBIX TUIIOB ypaBHeHI/If/'I, HepaBeHCTB, CHUCTEM,
3a7ad4.

YMeHue pelliuTh MATEMATHYECKYIO 32124V
3alaHus, TPU PEIIEHUH KOTOPhIX TpeOyeTcsi NpHUMEHEeHHe (aKTyalu3alus) CHCTEMbl 3HaHUK;
npeoOpa3oBaHKe CBS3ed MEXITy HM3BECTHBIMU (haKTamMH; BKIIOUEHHWE HM3BECTHBIX IOHATHHA, MPUEMOB M
Croc0o0O0B peIlIeHUs B HOBBIE CBSI3M M OTHOIIIEHUS, YMEHUE PACIIO3HATh CTAaHAAPTHYIO 3a7a4y B U3MEHEHHOU
hopmyTupOBKe.

IIpuMeHeHHE 3SHAHUI B JKH3HEHHBIX, PeAJbHLIX CHTYALUSIX .
3aanus, (POpPMYITHpPOBKA KOTOPBIX «O0JIEYeHa» B MPAKTUYCCKYIO CHUTYAIlHI0, 3HAKOMYIO YYalluMcs W
OIM3KYIO UX )KU3HEHHOMY OTIBITY.

HartypaasbHble yncaa. [I[podu. PannonajbHbIe ynciaa

BELIIYCKHUK HAYYUTCS:

* IOHUMATh OCOOCHHOCTH JIECATUYHON CUCTEMBI CUHCIICHUS;

* OIIEPUPOBATH MTOHATHUAMM, CBA3aHHBIMU C IE€IMMOCTBIO HATypaJIbHBIX YUCEIT;

* BBIp@XaThb 4YMCJIAa B SKBHUBAJCHTHBIX (hopMax, BbIOMpas HauOojee MOAXOAALIYI0 B 3aBUCHMOCTH OT
KOHKPETHOU CUTYAIINU;

* CpPaBHHUBATh U YIOPSAA0YHNBATh PAllHOHAJIbHBIC YHCIIA;




* BBINIOJHATh BBIUMCICHHUS C PAMOHAIBHBIMU YHCJIAMH, COYETas YCTHBIE W THUCHMEHHBIC MPUEMBI
BBIYUCIICHUH, TPUMEHEHNE KAIBKYJIATOPA;

* WCIOJBH30BaTh MOHATHS U YMEHHSI, CBI3aHHBIC C MPOMOPIHOHATBHOCTHIO BEITUYHH, MPOILIEHTAMH, B XOC
peIIeHHs] MaTeMaTHYECKUX 3a71ad U 3a/1a4 U3 CMEXKHBIX MPEIMETOB, BBINIOIHATH HECIOXKHBIC TIPAKTHIECKUE
pPacyETsl.

Buinycknux noayuum 603moochocme:

* NO3HAKOMUMBCSA C NOZUYUOHHBIMU CUCEMAMU CYUCTEHUSI C OCHOBAHUAMU, OMAuYHbIMU om 10);

* yenyoums u pazeums npeocmasierus 0 HamypaibHblX YUCIAX U CEBOUCMEAX OeTUMOCTIL,

*  HAYUUmMvbCs UCNOIb306AMb  NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCTEHUSA, NPUOOpecmu  NPUBLIYKY
KOHMPOIUPOBAMb BbIMUCTIEHUS, 8bIOUPAS NOOX0OAWUL 0I5l CUMYayuL CNocoo.

JleficTBUTEILHBIE UM CJIA

BEITyCKHUK HAYYHTCS:

* HCIIOJI30BATh HAYAIILHBIC MTPEICTABIICHIS O MHOXKECTBE JICHCTBUTEIHHBIX YHCET,

* OTIEPUPOBATH MOHATUEM KBaIPATHOTO KOPHS, IPUMEHSATh €r0 B BEIYUCIICHUSIX.

Buinycknux nonyuum 603modicHocms.:

* pazeums NPeoOCmasienue 0 YUcie U YUCL08bIX CUCIEMAX OM HAMYPAIbHBIX 00 OeliCMBUMENbHBIX YUCET, O
PO 8LIYUCTIEHULI 8 NPAKTNUKE,

* pazsumv u yenyoums 3HAHUS O OeCAMUYHOU 3anucu OelcmeUmMeNbHbIX Hucel (nepuoouyecKue u
Henepuoouyeckue opoou).

N3mepenusi, npuoIM:KeHUs, OI[EHKH

BEBINYCKHUK HAYYIHTCS:

* HCIIOJIB30BATh B XOJIC PEIICHUS 3a/a4 3JICMCHTApHBIC MPEJICTABICHUS, CBSA3aHHBIC C MPUOIMKEHHBIMU
3HAYCHUSMU BEJIMYUH.

Buinycknux nonyuum 603modchocms:

* NOHAMb, UMO UYUCNIOBblEe OaHHble, KOMOpble UCNOAb3VIOMCA Ol  XAPAKMEePUCMUKU 00beKmos
OKpYHCAIOWe20 Mupa, AGIAIOMC NPeUMYWeCmeeHHO NPUOTUNCEHHBIMU, YMO NO 3aNUCU NPUOIUNCEHHBIX
3HAYEHUll, COO0ePAHCAWUXCA 6 UHPOPMAYUOHHBIX UCIOYHUKAX, MONCHO CYOUMb O NOSPEUHOCIU
npuOIUICEeHUS,

* NOHAMb, YMO NOCPEUHOCHb DPe3VIbMAma GblYUCIEHUL O0INCHA ObIMb COUSMEPUMA C NOSPEUHOCTNBIO
UCXOOHBIX OAHHDBIX.

Adaredpanyeckne BbIpaKeHHs

BhINyCKHUK HAY4YHTCS:

* OICPUPOBATH TIOHATHUSMH «TOXIECTBO», «TOXKICCTBEHHOE IPEOOpa3OBaHME», pemaTh 3aJadH,
coJiepkarire OyKkBeHHBIE JaHHBIE; padoTaTh ¢ hopMyIaMu;

* BBIMOJTHATH IPEOOPA30BaHUS BRIPAKEHUH, COMEPIKANTUX CTEIICHHU C TCJILIMH TTOKA3aTeISIMA M KBaJIpaTHBIS
KOPHH;

* BBIMOJHATH TOXKICCTBEHHBIC MTPEOOPa30BAHUS PAIMOHAIBLHBIX BBIPAKEHUH HAa OCHOBE TPABHII JICHCTBUI
HaJ MHOTOYJICHAMU U aNTre0pandecKuMu APOOSIMH;

* BBITIOJTHATH PA3JIOKCHUE MHOTOUWICHOB Ha MHOYKHUTEIIH.

Buinyckuux nonyuum 603mMoicHOCb HAYYUMbCAL:

* BBINOIHAMb MHO2OULA208blE NPEOOPA306AHUSL PAYUOHANLHBIX BbIPANCEHUL, NPUMEHS WUPOKULL HAOOp
noco608 u npuémos;

* NPUMEHAMb MONHCOeCMBEHHble NPeodpazo8anus Olisi peuleHus 3a0a4 U3 PAazluyHbIX paz0enos Kypca
(Hanpumep, OJis1 HAXOHCOEHUS HAUOOILULE2O/HAUMEHBULE20 3HAYEHUS BbIPANCEHUSL).

YpaBHeHust

BEINYCKHUK HAYYHTCS:

* pemaTh OCHOBHBIE BUJBI PAllMOHAIBHBIX YPABHEHUHN C OJHOM IEPEMEHHOM, CUCTEMBI JBYX YPaBHEHUU C
JIBYMsI IEPEMEHHBIMU;

* TOHMMAaTh YpaBHEHHE KaK BAXXHEHWIIYI0O MATEMaTHYECKYI0 MOJETh JUIsl ONMHCAHUS W H3YYCHUS
Pa3HOOOPA3HBIX peANbHBIX CUTYAIIUN, pelIaTh TEKCTOBBIC 3a/1a4H anTreOpandecKuM METOIOM;

* MPUMEHATh TpaQHUUECKUe MPEICTABICHUS UIsl MCCICNOBAaHUS YPaBHCHUH, WCCICIOBAHHS W PEUICHUS
CUCTEM YPaBHEHUU C IBYMS IEPEMEHHBIMH.

Buinycknux nonyuum 603modcHocms:




* 0671a0emb CHeYUAnIbHLIMU NPUEMAMU PEULeHUsl YPAGHEHUU U CUCTNEM YPABHEHUU, YBEPeHHO NPUMEHAMb
annapam ypagHeHull Ol peuleHuss pazHoOOpPA3HbIX 3a0ay U3 MAMeMAmuKl, CMENCHbIX NpeoMemos,
NPAKMUKU;

* npumenams 2cpaguueckue npeocmasieHus O UCCIE008AHUSl YPABHEHUN, CUCmeM YPAaeHeHUl,
cooepaicawux OyKeeHHvle KO3ppuyuernmaol.

HepaBencrBa

BbIITYCKHHUK HAYYUTCSL:

* IOHUMATh U IPUMEHATH TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHbIE C OTHOILIIEHUEM HEpaBEHCTBA, CBOMCTBA
YHUCJIOBBIX HEPABEHCTB;

* pemiath JUHEHHbIC HEPABEHCTBA C OAHON MMEPEeMEHHON U UX CUCTEMBI; pellaTh KBaJpaTHbIE HEPABEHCTBA C
OIopoi Ha rpaduUecKue MPeICTaBICHHUS;

* IPUMEHSATH anmapaT HEPaBeHCTB IS PELICHUS 3a/1a4 U3 Pa3InYHbIX pa3/IesioB Kypca.

Buinycknux nonyuum 803moaucHocmsb Hay4umscsi:

* PA3HOOOPA3HBIM NPUEMAM OO0KA3AMENbCMBA HEPABEHCMS, Y8EPeHHO NPUMEHAMb annapam HepageHcme
07151 peuteHus pazHooOPA3HbIX MAMEMAMU4EeCcKUX 3a0ay U 3a0a4 U3 CMENCHbIX NPeOMemos, NPaAKmMuKU,

* npumeHamsv cpaghuyeckue npeocmasneHuss O UCCLe008AHUS HEPABEHCME, CUCmeM HepaseHCms,
cooepoicawux OyKeeHHvie Kodppuyuernmaol.

OcHoBHbIe OHATHS. YHCT10BbIE PYHKINH

BBINYCKHUK HAYYIHTCS:

* IOHUMATh U UCIONIB30BaTh (DYHKIIMOHATIbHBIC TOHATHS U S3bIK (TEPMUHBI, CHMBOJINYECKHE 0003HAUCHU );

* CTPOHTH TpadUKH AIIEMEHTAPHBIX (PYHKIIMIA, HCCICAOBATh CBONCTBA YHCIOBBIX (YHKIIMH Ha OCHOBE
W3YYEHHUS TOBEACHUS UX TPAPUKOB;

* MOHMMATh (DYHKIIMIO KaK BOXXKHEHUIIYI0O MaTeMaTHUUECKYIO MOJENb JIJIsi OMHCAHUS MPOIECCOB U SBICHHUI
OKPY’KaIOILIEr0 MHpa, MPUMEHATh (DYHKIIMOHAIBHBINA S3bIK ISl OMHCAHUS M UCCIIEOBAHMS 3aBHCHUMOCTEH
MEXTy PU3HYECKUMHU BEITHYNHAMHU.

Buinycknux nonyuum 603moxicHoCmb HAYYUMbCAL:

* NPOBOOUMb UCCNIE008AHUS, CEAZAHHBIE C U3YYEHUEM CBOUCME (YHKYUL, 8 MOM YUcie ¢ UCNONb308AHUEM
KOMnblomepa, Ha OCHO8e 2paghuKkos u3yyeHHvlX YHKYull cmpoums 6Oojee ClodiCHble 2paguru (KycouHo-
3a0annble, ¢ «BLIKOTOMbBIMUY MOYKAMU U M. N.);

* UCNONb308aMb PYHKYUOHATIbHBIE NPEOCMABNIeHUsl U CBOUCMBA (DYHKYUL Ol peuleHUs Mamemamuieckux
3a0ay U3 pasnudHbIX pazoenos Kypcd.

YuciioBble MOCIAEA0BATEIbHOCTH

BBINYCKHUK HAYIHTCS

* IOHUMATh U UCIOIB30BATh S3bIK MOCIEA0BATEIHHOCTEN (TEPMUHBI, CAMBOJIHUYECKHE 0003HAUEHUS);

* NPUMEHATh (DOPMYIbI, CBSI3aHHbIE C apu(PMETHYECKOM M TeOMETPUYECKOW IMporpeccuel, W ammapar,
c(hOpMUPOBAHHBIN MPU U3YyYEHUH JIPYTHX Pa3AETOB Kypca, K PEIICHUI0 3a/lady, B TOM YHCIe C KOHTEKCTOM
W3 peaIbHOM )KU3HH.

Buinyckuux nonyuum 603mMouCHOCHb HAYYUIMBCA

* pewiamv KOMOUHUPOBAHHbBIE 3A0A4U C NPUMEHeHUeM (QOpMYN n-20 4leHa U CYMMbl NEPEbiX N 4lIeHO8
apugmemuueckou U 2eoMempuyecKol npozpeccuu, NPUMEHsAs Npu dMoM annapam yYpagHeHuu U
Hepagencma,

* HOHUMAMb APUPGMEMUYECKYIO U 2eOMEMPUYECKYIO NPOZPECcCUIo KAK QYHKYUU HAMYPAIbHO20 Ap2yMeHmd,
C6A3b18AMb  ApUPMEmMUUEecKyl0  Npocpeccuro ¢ JTUHEUHbIM — POCMOM,  2eOMempudeckyilo —
9KCNOHEHYUATbHBIM POCHIOM.

OnucarejibHAas CTATUCTHKA

BEINYCKHUK HAy4YUTCS MCHOJB30BaTh MPOCTEHIIHME CIIOCOOBI MPEACTABICHUS U aHAINW3a CTaTUCTHYECKHUX
JTAHHBIX.

Buinycknux nonyuum 603moxcHocms npuobpecmu nepeoHaiaibHblll ONbim Op2aHu3ayuu coopa OaHHuIX npu
npogedeHUul Onpoca 0OWEeCmMBeHHO20 MHEHUs, OCYUeCm8Iamsb UX aHaIu3,npeocmasisims pe3yibmamol
onpoca 8 sude mabauysl, OUASPAMMDBL.

Cuay4aiinbie cOOBITHSI M BEPOSITHOCTD

BEINYCKHUK HAYIUTCSI HAXOAUTh OTHOCUTEIBHYIO YACTOTY U BEPOSITHOCTH CITy4alHOTO COOBITHSI.




Buinycknux nonyuum 603moxicHocmsb npuobpecmu Onvim RPOBeOeHUs: CLyYAtHbIX IKCNEPUMEHMO8, 8 MOM
yuciue ¢ NOMOWbI0 KOMRBIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPemayuy ux pe3yibmamos.

KomoOunaropuka

BhInyckHHUK HAYyYUTCs periaT KOMOMHATOPHbIE 337jaul Ha HAXOKIEHHE Yuciia 00BEKTOB I KOMOMHALIUH.
Buinycknux —_nonyuum — 803MOJNCHOCMb — HAYUUMBCA  HEKOMOPLIM — CREYUATbHLIM — NPUEMAM — DeUleHUs]
KOMOUHAMOPHBIX 3A0aH.

Haznaonan ceomempus

Buinycknux nayuumes:

* PACNO3HABAMb HA YEPMENCAX, PUCYHKAX, MOOEAX U 8 OKPYAHCAIoujemM Mupe niocKue u npoCcmpaHcmeeHHble
2eomempudeckue Queypol,

* paAcno3Hasamv pazeeéEPmMKU Kyoa, Npsamoy201bH020 napaiiesenuneod, npasuibHol NUPAMUObl, YUIUHOpa u
KOHyca,

* cmpoums pazeéEpmKU Kyoa u npsamoy201bHo20 napaiieienuneod;

* onpedensimb NO JUHEUHLIM pA3Mepam pas3eeépmku uaypvl JUHeliHble pazmepbl camol Gueypvl U
Haobopom,

* BLIYUCIAMD 00BEM NPAMOY20TIbHO20 Napajlienenuneod.

Buinycknux nonyuum 6ozmodcnocms.

* HAYUUMbBCA GbIYUCTAMb 00BbEMBI NPOCMPAHCIBEHHBIX 2eOMEeMPUYECcKUX Quayp, COCMABIEeHHbIX U3
NPAMOY20/IbHbIX NAPALLENENUNE008,

* Yenyoums u pazsums npeocmasieHus 0 NPOCMpPaAHCMEEHHBIX 2eOMEMPULECKUX PUsypax;

* HAYYUMbCSl NPUMEHAMb NOHAMUE PA36EPMKU 015 BbINOIHEHUS. NPAKIMUYECKUX PACUEMO8.
TI'eomempuueckue gpuzypul

Buinycknux nayuumes:

* N0Ib308aMbCA AZLIKOM 2eOMempuu Ol ONUCAHUS NPEOMemo8 OKPYICAIOUe20 MUupa U uUx 63aumMHo20
PACNONONCeHUsl;

* pacro3HaBaTh U U300pakaTh Ha YEPTEKaxX M PUCYHKAX TeoMeTpUdYecKue GUTryphl U UX KOHPUTYpaLIUU;

* HaXOJIUTh 3HAYCHHUS JUTHH JTMHCHHBIX AJIEMEHTOB (PUTYP U UX OTHOIICHHS, TPAIyCHYIO Mepy yriioB ot 0°
1o 180°, mpuMeHss onpeeNneHus, CBOWCTBA U MPU3HAKK (PUTYP U HX DJIEMEHTOB, OTHOILIECHUS QPUTYD
(paBeHCTBO, MO00ME, CHMMETPHUH, TTOBOPOT, MapauIeIbHBIN IEPEHOC);

* OIIEPUPOBATH C HAYATHLHBIMU MOHATHSIMHI TPUTOHOMETPHH U BBITIOJIHATH dJIEMEHTapHbIE OTepaIiiy HaJl
(GYHKIUSIMU YTIIOB;

* pemiaTth 3aJa4u Ha J0Ka3aTelbCTBO, OMUPAsCh HA H3y4YEeHHBIE CBOICTBA (PUTYp U OTHOIIEHUH MEXTy HUMU
Y IPUMEHSISI U3YYCHHBIC METO/IBI JIOKAa3aTeIIbCTB;

* peliaTh HECIOXKHbIE 337a4l Ha MIOCTPOEHHUE, IPUMEHSISI OCHOBHBIE aITOPUTMBI TIOCTPOCHUS C TTIOMOIIIBIO
HHUPKYJIS U JIMHENKU;

* pemaTh NpocTeire TUIaHUMETPUUECKHE 33a]]a4H B IPOCTPAHCTBE.

Buinycknux nonyuum 6ozmosicHocms:

* 061a0emb Memooamu peuleHus 3a0ay Ha GblYUCIEHUS U OOKA3AMEeNbCMed: MemoooM Om HPOMUBHO2O,
MemoooM NoO0OUsL, MeMOOOM nepebopa 8apuanmos u MemoooM eoOMemMpPUYeCKUx Mecm moyex,

* npuobpecmu onvim NPUMeHeHUs A1eedpauiecKko20 U mpueoHOMempUYecKko20 annapama u uoeti O8UNCeHUs
npu peuteHuy 2eoMempuyecKux 3a0ay,

* o61ademvb MpAOUYUOHHOU CXeMOU peuwleHus 3a0ay Ha NOCMpPOeHUe ¢ NOMOWbIO YUPKYISA U JUHEUKU:
amanus, nocmpoenue, O0KA3ameIbCmeo U UCCIe008aHue;

* HAYUUMbCA pewams 3a0ayu HA NOCMPOeHUue MemooOM 2e0MempuiecKkoe0 Mecma modex u MemoooMm
noooous;

* npuobpecmu onwvim UCCIEO08AHUSA CEOUCME NIAHUMEMPUUECKUX DUSYDP C NOMOWbIO KOMNbIOMEPHBIX
npocpamm,

* npuobpecmu onvim 6bLINOIHEHUS Npoekmoe no memam «l eomempuyeckue npeobpazosanus Ha
ninockocmuy, «I[locmpoenue ompe3xoe no ghopmyner.

H3zmepenue zeomempuueckux eeuiun

Buinycknux nayuumes:

* UCNONIL308AMb CEOUCMBA USMEPEHUS ONUH, NAOWAOel U Y2l08 NPU PeueHUU 3a0ay Ha HAX0HcOeHue OUHb]
ompe3Ka, OJUHbL OKPYHCHOCMU, OIUHbL 0Y2U OKPYIHCHOCMU, 2PAOYCHOL Mepbl yea,




* BLIYUCTAML NAOWAOU MPEY2ONbHUKOS, NPAMOY20JIbHUKOS, NAPALIeN0SPAMMO8, Mpaneyuti, Kpy208 u
ceKxmopos;

* BLIYUCTIAMY OUHY OKPYHCHOCTIU, OUHY OVeU OKPYHCHOCIU,

* BLIYUCTIAMD OJIUHBL TUHEUHBIX DIEMEHMO8 ueyp U Ux yeivl, UCHOAb3YS POPMYIbL ONUHBL OKPYICHOCTIU U
ONUHBL Oy2U OKPYAHCHOCMU, POopMYabl naowaoell gueyp,

* pewamsv 3a0a4u HA OOKA3AMENbCMBO C UCHONb30BAHUEM BOPMYI ONUHBL OKPYICHOCIU U ONUHBL OyeU
OKpYyIHCHOCMU, popmyn naowadell uzyp;

* pewams npakxmuieckue 3a0aul, CiA3aHHble C HAXONCOCHUEM 2eOMEeMPUYecKUx GeIuyur (UCNOIb3Ys NPu
HeoOX00UMOCMU CNPABOYHUKU U MEeXHUYeCKUe CPeoCmeda,).

Buinycknux nonyuum 603moicHocmes HAyuumobcs:

* GLIYUCIAMb NAOWAOU PuU2Yp, COCMABIEHHBIX U3 08YX Ul DOoslee NPAMOY20IbHUKO8, NAPANLEN02PAMMOS,
MpeyeoNbHUKO8, Kpyed U CeKmopa,

*  GbIYUCHAMb  NAOWAOU — MHO20Y20NIbHUKO8, — UCNHONb3VA — OMHOWEHUS.  PABHOBENUKOCMU U
PABHOCOCMABIEHHOCIU,

* NPUMEHSAMb aleeOpPauUYecKull U MmpUeOHOMempUYecKull annapam u uoeu 08UINCEHUsL NPU peuleHuu 3a0a4 Ha
8bIUUCTICHUE NLOWAOCT MHO20Y20IbHUKOG.

Koopounamut

Buinycknux nayuumesi:

* BBIYHCIIATH JJIMHY OTPE3Ka M0 KOOPJAMHATAM €ro KOHIIOB; BRIYUCIIATH KOOPAMHATHI CEPEAMHBI OTPE3Ka;

* UCIIOJIH30BATh KOOPIUHATHBIA METOJ JUIS U3yUEHHS CBOMCTB MPSIMBIX M OKPY)KHOCTEH.

Buinycknux nonyuum 603modcHocmy:

* 081a0emb KOOPOUHAMHBIM MEeMOOOM peulenus 3a0ay Ha 6bIMUCTEHUsL U 00KA3aMeNbCmEd;

* npuobpecmu OnvIM UCNONBLIOBAHUL KOMNIOMEPHBIX NPOSPAMM OJisl AHANUZA YACTIHBIX CNIYHAE8 83AUMHO20
PACNONONCEHUSL OKPYICHOCIEN U NPSAMBLX,

* npuobpecmu onvim B6bINOJHEHUs NPoeKmoe Ha memy «lIpumenenue KOOPOUHAMHO2O Memood npu
PeweHuU 3a0ay Ha 8bIYUCTIeHUSL U OOKA3AMENbCMEA.




IINTAHUPYEMBIE PE3YJIBTATBI B OCBOEHUU IKOJIBHUKAMMU YV I10
3ABEPIIIEHUH OBYYEHUA

JIMYHOCTHBIE

CnenuanbHo-npeaMeTHbie YY1

MeTtanpeameTHbie YV ]|

PeryasitTuBHble

Ilo3naBaTe/bHbIE

KOMMyHﬂKaTPlBHbIe

-TIOJIOKUTENIBHOE OTHOLICHHE K
YpOKaM MaTeMaTHKH;

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

-opmupoBanne
MaTeMaTHYecKoi
KOMIIETEHTHOCTH

B cdepe JIHYHOCTHBIX Yyx y

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

HOPMBI U UX BBIIIOJTHEHHUE.

--BBIIOJHATL  apudMeTHyecKkue

Z[CﬁCTBHﬂ, coue€Tasg YCTHBIE U

MHUCbMEHHBIE TIPUEMBI; HaXOIUTh

3HAUEHHs KOPHSA HATypalbHOH
CTCIICHHU, CTECIICHHU C
panOHAJIBHBIM ToKa3aTeJeM,

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

--COCTaBJIATh 6yKBeHHbIC
BBIpOXKEHUs U (GopMysbl 1O

YCJIOBHAM 3a4a4; OCYLICCTBIATE B

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

MOJICTAHOBKY OIHOI'O BBIPAJKECHHUS
B JIPYroe; BbIpaxkaTb U3 (HOpMyIl
OHY
OCTaJIbHBIE;

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

npeoOpa3oBaHus — PalMOHATBHBIX

BBIPAKEHHUI;

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

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

CHUCTEMBI JIMHEHHBIX
HECJIOXKHBIC
HEJIMHEHHBIE YPaBHCHHUS;

--pemarh

TEKCTOBBIC 3a1a4n

anreOpandecKum METOJIOM,

NpOBOANTL  OTOOp  pelieHHui,

ucxos u3 (hopmynpoBKH
3a1a4n;

--OIpeJIeNATh KOOPJNHATH TOYKH
MJIOCKOCTH,

CTPOUTH TOYKH C

3aJIaHHBIMHA KOOpAUHATaMu;
M300paxaTh MHOKECTBO PELICHHH
JINHEHHOTO HEpaBEHCTBA;

--HaXOUThb 3HAYCHUA q)yHKLlI/II/l,
3ajaHHON (opMyJioi, TabiMLeH,
rpagukoM 10 € apryMeHry;
HaXOauTh 3HA4YC€HHUSA aprymMeHTa
110 3HAYCHNIO QYHKIIMH, 33 JaHHOH
rpadukoM nim TabauIei;

--Onpe/eNnsiTh CBOWCTBA (YHKIHU
rpaguky;
rpadyyecKue NpeaCTaBICHUS IPH

o ce TIPUMEHATH

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

HM3y4YEHHBIX (DYHKIHH, CTPOUTH HX
rpapuKH.

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

-YYHTBIBATH OPUEHTHPBI, JaHHbIE
YUHTENIeM, IPH OCBOSHUH HOBOTO
y4eOHOro MaTepuana;
-IIPOBEPATH PE3yIbTAThI
BBIYHCIICHUI;

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

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

B cdepe perynsaTHBHBIX Yy
BBIITYCKHUKM CMOT'YT OBJIaJIeTh
BCEMH TUMAMH

Y4.J€HCTB. HAPaBICHHBIX Ha
OpraHHu3alHUIo CBOCH paboThl B
OV u BHE ero, BKJIroYas
CMOCOGHOCTD MPHHUMATh U
COXPaHATH Y4eOHYIO 1IeNb U
3ajiady, INIAHUPOBATh €€
pean3aluio, KOHTPOJIMPOBATh U
OLICHUBATh CBOU IEHCTBHUS,
BHOCHTB COOTBETCTBYIOIINE

KOPPEKTHUBBI U X BBITIOJIHEHUE

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

-COIOCTABIIATh CXEMBI M YCIIOBUS
TEKCTOBBIX 3a71a4;

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

-CpaBHUBATb U
Ki1accuuuupoBarh
n300paXKeHHBIE TIPEIMETHI
reoMeTpHYecKHe GUrypsl 1o
3aJIaHHBIM KPUTEPHUSIM;

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

-BUJICTh aHAJIOTHU U
UCIOJIB30BaTh UX PH OCBOCHUH
MPHUEMOB BBIUHCIICHUIA;
-KOHCTPYHPOBATh
reoMeTpH4eckne GUrypsl u3
3a/IaHHBIX YaCTeH; JOCTpauBaTh
4acThb JI0 3aJaHHOI
reOMEeTPHYECKOil GUrypsr;
MBICJICHHO JIeJTHTh
reOMEeTPHYECKYIO (UTYpY Ha
4acTH;

-COMOCTABIATH HHPOPMALHIO,
MPE/ICTABJICHHYIO B PAa3HBIX
BHJIAX;

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

B cdepe mosnaBatensupix YVY/|
BBIITYCKHUKH Hay4arcs
BOCIIPHHUMATh M aHAJINU3UPOBATH
coo0LIeHNUsT M BaXHEHIIHE HX
KOMITOHEHTBI-TEKCTHI,
HCIIOJIB30BATh 3HAKOBO-
CHMBOJINYECKHE CPEJCTBA, B TOM
4UCclie  OBJAJCBAIOT  JeHCTBHEM
MO/ICITUPOBAHHSI, a TaKXKe
IIUPOKHM CIIEKTPOM JIOTMYECKHX
JIeicTBUI W onepauuii, BKiIOUYas

061].["6 TNIPUEMBI PEILICHUA 3a71a4

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

-3a/]aBaTh BOIPOCHI C LIEIIBI0
MOJIy4EHHUS HY)KHOH
HHpOPMALHH;

-OpraHH30BBIBATH
B3aHMOIPOBEPKY BBIIOIHEHHOM
paboTsl;

-BBICKA3bIBATh CBOC MHCHHE NPH
00CyXICHUH 3a1aHUS

B cepe KOMMYHHKATHBHBIX YyX
BBIILYCKHHUKH IIPHOOPETYT yMEHHUsI
YYHTBIBATH MO3ULUIO
cobecenHuKa(apTHEPCTBA),
OpraHHU30BBIBATH U OCYIIECTBISTH
COTPYAHHUYECTBO M KOOIEPALHUIO C

yauTeaeM u CBEPCTHUKAMU,

aICKBaTHO BOCIIpUHUMATh u
nepeaaBarh uHdopmanuio,
oTobpaxarh npeaMeTHOe
coJiepiKaHue " YCIIOBHS
JAEATCIIbBHOCTH B COOﬁU.leHl/IﬂX,
BaOKHEHITUMH KOMIIOHCHTaMH
KOTOPBIX ABJIAOTCS TEKCTBI
3a71aHui.



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

HartypaabHblie ynciaa. CTeneHb ¢ HaTypaJbHBIM IIOKa3aTEIIEM.

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

HelicTrBuTenbHble ynciaa. KBagpaTHbiii kopenb u3 unciaa. Kopens tperseit crenenu. [louamue o kophe
N-oti cmenenu u3 uyucna. JleWcTBUTENbHBIE YMCIA KaK OECKOHEYHbIE AecATUYHbIe ApoOu. CpaBHEeHUE
JNEHCTBUTENBHBIX YUCEIl, apU(METHICCKHE ICUCTBUS HAl HUMH. DTallbl Pa3BUTHUS MPEACTABICHUA O YUCIIE.
W3mepenus, npuOmmxkeHusi, oleHKH. Pa3mepbl 00BEKTOB OKpY)KAIOIIEro 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 onepayuu Hao anzeopauuecKkumu Opoodamu. byxeenuvie
guipadiceHusi  (vlpadcenus ¢ nepemeHuvimu). Hucnosoe 3uauenue OYKEEHHO2O — BbIPANCEHUS.
Jonycmumvle 3Hauenus nepemMeHHulX, 6X00Awux 6 aneebpaudeckue e@vipadxicenus. Iloocmanosxa
gvlpadxcenuii  emecmo  nepemenHvlx. Pasencmeo  Oykeennwvix  gvipadxcenuu.  Toowcdecmeo,
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 pa3zHocTH. Popmyna paznocmu keadpamog, HopMyia CyMMbl KyOOB U Pa3HOCTH KyOOB.
Pasznoowcenue mnoeounena na muoxcumenu. Keaopamuulii mpexunen. Bplnenenue noIHOTO KBaapara B
KBaJpaTHOM TpexwieHe. Teopema Buema. Pa3znoowcenue xeaopamnozo mpexuneHa HA JUHelHble
muoxcumenu. Mnozounenul ¢ oonotl nepemennoil. Cmenens mnozounena. Kopens mnozounena.

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

Ypaseuenusn u nepasencmea. Ypasnenue c oonoii nepemennou. Kopenv ypasuenus. Jluneiinoe ypasnenue.
Keaopamnoe ypasnenue: ¢hopmyna xopmueii xeadpamnozo ypasHenus, Pewenue payuonanvHvix
ypasuenui. Ilpumepvi pewienusi ypagneHuil 6bICUIUX CMeneHel; Memoobl 3aMeHbl NepeMeHHOL,
DPA3N0JICEeH U, HA MHOICUMENU.

VYpaBHeHHE C IBYMsI MEPEMEHHBIMU; PEIIEHUE YPaBHEHHUS C ABYMSI MepeMeHHbIMH. CUCTEMa ypaBHEHHIA;
peuenue cucteMbl. CucrteMa JByX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU; PEILIEHUE MTOACTAaHOBKOMN
U anreOpandecKuM CIIOKEHHUEM. YPaBHEHHE C HECKOJIBKUMH TIEPEeMEHHBIMH. [IpuMepsl pernieHus
HEJIMHENHBIX cucTeM. [IpuMepsl perenus ypaBHEHUN B LENBIX YUCTIAX.

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

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

YucnoBble mociaenoBareibHocTH. [loHsATHE mocnenoBarenbHOCTH. ApudmeTnyeckass U reoMeTpruaecKast
nporpeccuu. @opMyIbl 001IeT0 WieHa apu(hMETHIECKOW W TE€OMETPUIECKON MPOTrpecCrii, CyMMBI TIEPBBIX
HECKOJIbKUX YWICHOB apu(PMETUIECKON U TEOMETPUUYECKON MPOTPECCUH.

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



@DyHKIUHM, OINHUCHIBAIOUINE NPIMYI0 MU OOpaTHYIO NPONOPHHUOHATIBHYIO 3aBUCUMOCTH, HX TIpaduKu.
Jlunetinas Qyuknus, ee rpaduk, reoMerpudeckuid cMbici kodddurmentor. ['mnepbona. KBagparnunas
¢bynkuus, ee rpaduk, mapadona. KoopauHatel BepnHbl napadoisl, ock cuMMeTpun. Cmenenuvie (hyHKyuu
¢ HamypanbHulM nokazamenem, ux epaguxu. I'papuxu GyHKIMNA: KOPEHb KBaJApaTHbIN, KOPEHb KyOUUECKUH,
Moyib. Vicnionp3oBanue rpagukoB (GyHKIMNA AJ1s peIIeHUs] YPaBHEHUH U CUCTEM.

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

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

Koopaunarel. V300pakeHre 4yucen TOYKaMHU KOOPAMHATHOM MpsAMON. I'eoMeTpudecKkuii CMBICT MOAYIIS
yuciaa. YUMcIoBble NPOMEXKYTKU: HMHTEPBAJ, OTPE30K, Jyd. Dopmyna paccmosnHus mexcoy MmoUKamu
KOOPOUHAMHOU NPAMOU.
JlexkapToBbl KOOpAMHATHI Ha ILNIOCKOCTH; KOOpAMHAThl Touku. Koopauuatel cepenunbl otpe3ka. Popmyna
pPacCTOSHUSL MEXAY JIBYMsl TOYKaMH IIJIOCKOCTH. YpPaBHEHHE MPSAMOHM, YIIOBOM KOA(PPHUIMEHT MpsIMOii,
yCJIOBHE MapauIeIbHOCTU NMPSAMBIX. YPaBHEHUE OKPYKHOCTH C LIEHTPOM B Hauyajle 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€OMETPUH U3 IPAKTUKH.

I'eomeTpuueckue urypsl u Tena. PABEHCTBO B TEOMETPHUH.

Touka, npsiMas U IIOCKOCTb.

[IonsiTHE O rEOMETPUYECKOM MECTE TOYEK.

Paccrosnue. Otpe3ok, ay4d. JlomaHnas.

VYron. Ilpsimoit yron. Octpble U Tynble yribl. BepTukaibHble U cMeXHBbIE YIUbl. buccektpuca yria u ee
CBONCTBA.

[TapamtensHble U nepecekaromuecs npsmMele. [leprneHInKyIsapHOCTh NPAMBIX. TeopeMbl 0 mapauieIbHOCTH
U TIEPIEHINKYIAPHOCTH NMPsAMBIX. CBONCTBO CEPEIMHHOIO NMEPHEHAUKYIspa K oTpe3Ky. [lepnenauxymnsap n
HaKJIOHHAA K npsAMoil. MHOroyroiabHUKU. OKpPYKHOCTb U KPYT.

Tpeyroabnuk. IIpsMoyronbHble, OCTPOYIOJBHBIE, U TYNOYTOJbHBIE TPEYrOJIbHUKHU. BbiCcOoTa, MenuaHa,
OucceKkTpuca, CpenHss JUHUS TpeyrojbHUKa. PaBHOOENPEHHbIE W PABHOCTOPOHHHE TPEYTrOJIbHUKU;
CBOWCTBA U IPU3HAKU PABHOOEAPEHHOIO TPEYTOJILHUKA.

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

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

Teopema Iludaropa. IlpusHakun paBeHCTBa MPSIMOYTOIBHBIX TPEYrodbHUKOB. CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC OCTPOro yrila MpsIMOYTOJIbHOTO TpeyrojibHuKa U yriaoB oT 0° mo 180°; npuBeneHne Kk ocTpomy
yray. Pemienre npsMoyroiabHbIX TPEyroJbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXAECTBO. DOPMYIIbI,
CBSI3BIBAIOIIME CHHYC, KOCHHYC, TAHT€HC, KOTAaHI€HC OJHOI0 W TOro ke yria. TeopeMa KOCHHYCOB U
TeopeMa CUHYCOB; IPUMEPBI UX TPUMEHEHUS JIsl BBIUMCIIECHUS SJIEMEHTOB TPEYTOJIbHUKA.

3ameuaTeNbHbIE TOUKH TPEYrOJbHUKA: TOYKHU MEPEeCeYeHMs] CEpPEeIMHHBIX MEepPIEeHIUKYISIPOB, OUCCEKTPHC,
MeJUaH.

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

MHoroyroJibHUKH. Beinmykiibie MHOrOyroiabHUKH. CyMMa yIiioB BBITYKJIOIO MHOTOYTOJIbHUKA. BrincanHsle
Y OIIMCaHHBIE MHOIOYTI'OJIbHUKU. [IpaBuiIbHBIE MHOTOYTOJIBHUKH.

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 OKPYKHOCTH, PAaBEHCTBO KACATEJIbHBIX, IPOBEICHHBIX U3 OAHOU



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

OKPY)KHOCTB, BIIMCaHHAaA B TPCYI'OJIBHUK, U OKPYXXHOCTb, OIIMCaHHAas OKOJIO TPEYrOJIbHUKA. Bnucannreie u
OIMMCAHHBIC YCTBIPCXYI'OJILHHUKH. Bnucaunvie u onucannole OKPYIHCHOCMU NPABUSIBHO2C0 MHO20)Y20/IbHUKA.

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

PaccrosiHue or TOukM 10 npsmoil. PaccrosHue MexIy napaiulesIbHBIMH INPSMBIMU. [[IMHA OKPY>KHOCTH,
yucno [1; nnuaa ayru. Benuuunaa yrna. ['pagycHasi Mepa yria, COOTBETCTBHE MEXKAY BEIUYUHON yrjia u
JUIMHOW IyTY OKPY’KHOCTH.

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

[Inomanpy npsmoyrosnbHuka. [lnomaaps mnapainenorpamMmma, TPEYrojdbHUKAa U Tpaneluu (OCHOBHBIE
¢bopmyibl). PopMysibl, BbIpaKkarolMe IJIOLIAb TPEYrojdbHHUKA: Yepe3 JBE CTOPOHBI M YroJl MEX1y HHUMH,
yepes nepumemp u paouyc 6nUCAHHOU OKpydxcHocmu, gopmyna Iepona. Ilnowads uemvipexy2onivHuKa.
[Tnomans kpyra U IIOIIAAb CEKTOpPA.

CBsi3b MEXy IUIOMIAASIMU TTOJI00HBIX UTYP.

Inemenmal 102uKU, KOMOUHAMOPUKU,
CHAMUCMUKYU U meopuu 6eposmHocmeil

Joka3aTeabcTBo. OnpeneneHus, A0Ka3aTelbCcTBa, aKCUOMBI M TEOPEMBbI; CIeACTBUS. Heobxooumvie u
docmamounvie ycnosus. Konrpnpumep. JlokasarenscTBo oT npoTuBHOro. [Ipsimas u oOparHas TeopeMsl.
Ilonamue 06 axcuomamuke u aKCUOMAMUYECKOM nocmpoenuu ceomempuu. Ilamuiti nocmynam Jexkauda u
€20 UCMOpUs.

MHo:xecTBa U KOMOMHATOPUKA. MHodicecmeo. Dnemenm MHOH#CeCm8d, noOMHodcecmso. Obveounenue u
nepeceuenue MHoxcecms. /fuazpammol Jiinepa.
[Tpumeps! pereHrst KOMOMHATOPHBIX 33a4: Iepedop BapUaHTOB, IPABUIIO YMHOKEHUS.

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

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'eomempusn»(lu 2 wacmu), «Peanvnas mamemamukar.

B monyJie «Anredopa» oTpabaThIBarOTCS HaBBIKH pellIeHUs anredpanyecknx 3ananui 1 vactu KM
OI'D. Dr1o 3amaHus ¢ BBIOOPOM OJHOTO OTBETA M3 UETHIPEX MPEJIOKCHHBIX BapUaHTOB, C KpaTKUM
OTBETOM M Ha COOTHECEHHE, C 3alUChI0 pemieHus. B 3ToM Oioke mpoBepsercss BiIaJeHHE OCHOBHBIMU
aNropuTMami, 3HAHME M TOHHMAHHME KJIIOYEBBIX AJIEMEHTOB COJEpKaHUS (MATEMATHUUECKUX MOHSATUH,
WX  CBOWCTB, NMPHUEMOB pEIIEHUS 3aJad M Tp.), YMEHHE IOJH30BAaThCA MaTEMaTUYeCKOW 3aluChIo,
MPUMEHATh 3HAHUS K PELICHUI0 MAaTeMAaTHUYeCKUX 3a/lad, HE CBOSIIMECS K MNPSIMOMY MPUMEHEHHIO
anropuTMa.
3ajiaHus 2 YacTU HANpaBJIEHbl Ha MPOBEPKY BJIAJACHHUS MATEpUajIOM Ha MOBBILIEHHOM ypoBHE. Mx
Ha3HaueHune — audepeHITMPOBaTh XOPOIIO YCIEBAIONINX MKOJFHUKOB 10 YPOBHSIM MOJATOTOBKH, BHISIBUTH
HaumOoJee TMOATOTOBICHHYIO YacTh BBIMYCKHUKOB, COCTaBISIONIYI0 TMOTEHIHMAIbHBIA KOHTHHTEHT
NpopUIBHBIX KJIACCOB. OTH YacTH COJEpkKaT 3aJaHus IOBBIIICHHOTO YPOBHS CIIOXHOCTH, KOTOPBIE
HaIlpaBJIEHbI HAa MPOBEPKY TAKUX KaYECTB MaTEMATHUUYECKOU MOATOTOBKH BBIITYCKHUKOB, KaK:
- YBEpEHHOE BilaJieHHe (HOpPMaIbHO-ONEPATUBHBIM alredpanyecKuM amnmnapaToMm;
- YMEHHE pELIUTh IUIAHUMETPUYECKYIO 3aJady, MPUMEHSA pa3IMyHble TEOPETUUYECKUE 3HAHUS
Kypca reOMeTpHH;
- YMEHHE PEIIUTh KOMIUIEKCHYIO 3ajady, BKIIIOYAIONIYI0 B ce0s 3HAHHS W3 pa3HBIX TeM Kypca;




- YMEHHE MaTeMaTHYeCKH T'PaMOTHO W SICHO 3alHcaTh PElIeHHE, MPUBOJS MPU 3TOM HEOOXOIUMBIE
MOSICHEHUS U 000CHOBAHUS;
- BJIAJICHHUE TUPOKUM CIIEKTPOM MIPHEMOB U CIIOCOO0B pacCyKIeHUH.

Monayab «I'eomerpus» copepxut reomerpuueckue 3amaun 1 wactu KMM OI'D. B stom OGnoke
IIOBTOPSAIOTCS. OCHOBHBIE F€OMETPUUECKUE CBEJICHHS, U OTPadaThIBAECTCS HABBIK PELICHUS I€OMETPHUUECKUX
3a1a4.
3ajaHus 4YacTH 2 HamnpaBleHbl HA IPOBEPKY YMEHHs pellaTh IUIAHMMETPUUYECKYIO 3ajady, NpUMEHsS
pa3iiMyHble TEOPETHYECKUE 3HAHUA Kypca IE€OMETPHM; YMEHUs MATeMaTU4eCKd TIpPaMOTHO U SICHO
3aIlMCBIBAaTh pEIlEHHE, IPUBOJIS IPU 3TOM HEOOXOIUMBIE MOSICHEHNS 1 000CHOBaHMSI; BIaJleHUE MIMPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB PACCYKACHUN.

Monyabs «PeanbHasi maremaTmka» cojepxkuT 3agaud 1 gactu KM OI'D. IIpakTuxo-
OpPUEHTUPOBAHHBIE 33aJaHUS [IOJYEPKUBAIOT BAJKHOCTh OCBOCHUSI TAKMX MaTEMAaTUYECKUX KOMIIETEHIIUH, KaK
YMEHHE IPUMEHSATH 3aaHUSI B IPAKTUUECKON KU3HU U B CMEXKHBIX O0JIACTSX.

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

MeToanyeckuii KOMMeHTapHii. DJICKTUBHBIC 3aHATHS 0 KXKIOW TeMe IeJIeco00pa3Ho 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 7K3aMeHe. Brigensercs mepBwiii 010k «OcHOBHBIE cBeAeHUs». i1 SKOHOMUU BpEeMEHHU
UCIIONB3YIOTCS TaOnuIbl (pa3faToyHblii Marepuan) ¢ (GopMylaMd U PUCYHKAMH, OIOpPHBIE IUIAKATBhI,
cranaoBas Mpe3eHTALMS.

Bropoit 6mok «Pemaem BMecTe» mpeArnonaraeT paz0op pelieHuid OMOPHBIX JAEMOHCTPAIMOHHBIX
3a/1a4, WCIOIB3YIOUIMX OCHOBHBIE TEOpPeMbl U (OPMYJIBI JAHHOTO pas3fesia U pelaeMble pPa3HBIMU
crioco0aMu, MOBTOPSIETCS AITOPUTM DPEIIECHUS 3a/1ad M0 TeMe. YUYHuTelleM yIeseTcs cephe3HOe BHHUMAaHUE
paz00py TUMIUYHBIX OMIMOOK B XOJI€ PEUICHUS 3a/JaHUs, a TAKXKE 3aIUCH OTBETA B IK3aMEHAIIMOHHBIN OJIaHK.
Pemarotcst 3amanust w3 yactu 1 SK3aMEHAIIMOHHOW paboOTHI C BHIOOPOM OJHOTO OTBETa M3  YETHIPEX
MPEAJIOKEHHBIX BApUAHTOB, C KPAaTKUM OTBETOM U Ha YCTAHOBJICHHE COOTBETCTBHUS MEXKIY
O00BEKTAaMHU JIBYX MHOKECTB.

3aHsTHE TIPOJOKACTCS PEIICHHEM 3a/a4 TPYIIaMH U CaMOCTOSTEIIBHBIM PElIeHHEM. DTO OJIOKH
«Pemaem B rpynmax» u «Pemaem camm». B xozae pelnieHus 3a1ad peKOMEHAYETCS MPHUIEPKUBATHCA
npuHiuna «OT MPOCTOTO K CI0KHOMY» TIOJI PYKOBOACTBOM YUUTEISI.

Yuyutenbr MOXET CIUIAaHMPOBAaTh ypPOKU TMapHOW paboThl, TAe ydaliuecs TOTOBATCA K
CaMOCTOSITEIFHOW M KOHTPOJIBHOM paboTe, 3a4eTy, 3alIuTe MPOeKTa.

Yuurento HE0OXOIUMO MOOMIPATH CTPEMJICHHE ydaluxcs padoTaTh B WHAMBUAYAIEHOM PEXHME.
Ha Bcex Tumax 3aHSATHH YYUTETIO CIEAYET MOANAEPKUBATH AKTUBHBIA JUAJOr C YYalIUMHCS. YYUTEb
CUCTEeMAaTUYECKH OCYIIECTBIIIET MOHUTOPUHT JIOCTIDKEHHUS O00s3aTeNbHBIX pE3yJIbTAaTOB OOy4YeHUs,
CBOEBPEMEHHO OCYIIECTBIISET KOPPEKITUIO 3HAHUH YJIaIIHXCS.

Annapam Koumpona.

B mpomecce ocBOoeHMsS yYalIMMHCS KaXIOTO MOIYJIS Kypca TPEIyCMOTPEHO IMPOBEACHHUE
TPEHUPOBOUYHBIX TECTOB U CAMOCTOATEIBHBIX Pa0OT, MO3BOJISIOIIUX MPOBOJUTH TEKYITUH U TeMaTUYECKHIA
KOHTPOJIb 3HAHUW M YMEHHM ydammxcs. B KoHIle M3ydeHHs Kypca MPOBOJMTCS WUTOTOBas KOHTPOJIbHAsS
pabora.

TpeHnpOBOYHBIE TECTHI M CAMOCTOSITEILHBIE PA0OTHI, HAIICJICHHBIC HA TTPOBEPKY 3HAHUN OCHOBHBIX
TEOPETHUUYECKUX CBEJICHUW, OLIEHUBAIOTCA  «3a4T€HO» (IIpU YCIOBUM BBHINOJHEHUMM HE MeHee 75%
MPEAJIOKEHHBIX 3aJaHui) WIM «HE 3a4TeHo». MToroBas KOHTpoOJbHAs paboTa COCTABISIETCS 10
Matepuaiam B ¢opme OI'D. Ilpu cocraBieHHH pabOTHI YYUTENIb MOXET UCIOIB30BATh MaTEpHUabl W3
CITUCKA JIUTEPaATyphl, PEKOMEHJOBAHHbBIE JIJI1 OpraHU3aIuu MoAroToBku Kk OI'D.

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



TabJnIa, B KOTOPOH CoAepKaTCs pe3yIbTaThl BHIMOJTHEHUS TECTOB M CAMOCTOATEIBHBIX paboT. [IprumepHbIii
BapUaHT 3aMOJHEHUS TaOJIMIIBI U KpaTKHE 0003HAYCHHS TIPEII0KEeHBI HUXKE (Tadmuma 1).
Tabmuna 1.
Pe3yabTaThl BHINOJTHEHHS TECTOB H CAMOCTOSITEILHBIX PadoT yyammxcs 9 kiaacca npu
H3y4YeHUH YIEKTHBHOTO Kypca
«MartemaTHuka: noaroroska k OI'»

Crnuc CopepxaHre MPOBEPOUHBIX PabOT

OK ° j <
X X = o o

yaam | <2 352 | B 5lg B U=

mes | €1 2l EEI 85 g B 5 ERs |3 | E|F
= | E49 25| £ ¥ 2 = OH o | Zd 3|5
() o 8 E€ 35| .5 SN = g 3 e 5 o
5|25 EE &5|9Esg 5 | S| 8dE |38 = |83
= |23 57 25 FET 2| E|sg5 |22 8¢

: Q
Z | >3 25| B & =4 2 | 5l&ad & |5 g o S o
A lag S| <3 g |8 |E S |&g 5 |@ |8
— | B R ® 5 2| al & : 5 e S
3 =B S |&|0|O | ¥ =
= | O £

I mo

CIHCK

2 1o

CITHCK

3 1o

CIHCK

3a BBIMIOJIHEHUE TeCTa OOYYArOIIMICS TOJydaeT YHCJIO MPOILEHTOB, MOJy4aeMoe JCIICHHEM BEPHO
BBINIOJIHEHHBIX 33JJaHUI HA YMCIIO BCeX 3a7aHui, yMHOxkeHHoe Ha 100%.
MOHUTOPUHT OTCIICKUBAHUS PE3yIHTATOB 00YUCHHS TTO3BOJISIET CBOEBPEMEHHO BBISIBUTH
«3arnajarolue» TeMbl Kypca, IPOBECTH KOPPEKIIMIO M OKa3aTh MHAWBHUIYaIbHYIO MOMOILb YYaIllUMCS.
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/1aHKs IOBBIIIEHHOTO YPOBHS CI0KHOCTH 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. CtanaapTHbIA Bua yncia. OKpyriieHHe U cpaBHEHHE 4Kcel. bykBeHHbIE BBIpayKEHHUS.
O6mactp gomycTumblx 3HadeHUi. Dopmynel. CremeHb ¢ IEAbIM  IOKa3aTesdeM. MHOTOWICHBHI.
IIpeoOpa3oBanue BbIpakeHUH. Pa3nojkeHHMe MHOTOWIEHOB HAa MHOXUTENU. AnreOpanveckue ApoOH.
Coxkpamenue anredpandeckux apooeit. [IpeobpazoBanus parmoHaAIBHBIX BeIpakeHUH. KBagpaTHbie KOpHH.
JIuneitnsle u kBagpaTHble ypaBHeHUs. Cuctemsl ypaBHeHU. HepaBeHCTBa C OHON NEPEMEHHOM U CUCTEMBI
HepaBeHCTB. PemieHune kBaapaTHBIX HepaBeHCTB. [locnemoBaTenbHOCTH M mporpeccuu. PexkyppeHTHbIe
dbopmybl. 3aaun, perraeMble ¢ TOMOIIBIO POTPECCHIA.
Uucna Ha koopauHaTtHOW mpsimol. [IpencraBieHue penieHnil HEPAaBEHCTB U UX CUCTEM Ha KOOPJIUHATHOMN
npsmoil. @yakiuu U rpagukud. OCOOCHHOCTH pPACIONIOKEHUSI B KOOPAMHATHOW IUIOCKOCTH TpaduKoB
HEKOTOPBIX (PYHKIMI B 3aBUCUMOCTH OT 3HAUCHMs IapaMeTpoB, BXOASAIUX B (OpMyiibl. 3aBUCHMOCTb
MEXy BEJIMUMHAMM.



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

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

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. BrIpaskeHue BeIMUUHbI U3 POPMYJIBI.

3adanusa nogulEHH020 YPOGHA CLONHCHOCHIU.

IIpeoOpa3oBanus anreOpanyeckux BbIpaKEHUI. YpaBHEHUs, HEPABEHCTBA, cUcTeMBbl. MccnenoBanue
¢ynkuun u nocrpoenue rpaduka. Kycouno-zaganueie QyHkiuu. IlocTpoenue rpadukoB C MOIYJIEM.
3agaun Ha JABMJKEHHE. 3alaud Ha cMecH, ciuiaBbl. ClI0KHbBIE MPOLEHTHI. 3a7auyl Ha COBMECTHYIO paloTy.
3amaHus C MapaMeTpoM: HcclieoBaHHe TrpadukoB (QYHKIHMHA, pelieHHe YpaBHEHHH M HEpPaBEHCTB C
napaMeTpoM. 3HaKM KOpHEH KBaJpaTHOro TpexuieHa. PacrosiojkeHue KOpHEH KBaJpaTHOIO TpeXuieHa.
[Tapamertpsi &, b, C 1 KOpHM KBaApaTHOrO TpexwieHa. [ 'eoMeTpruecKue 3a/1a4u.

Hmozosoe 3anamue. I1poBeieHre UTOrOBOTO KOHTPOJIBHOIO TECTa



Kaneﬂuapﬂo-TeMaanecxoe NJJaHHPOBAaHUE

Ne
3aH No sausrust B Tewma 3ansaTHA flara
ST Teme [1nan (OF) ¥
Monayasb 1. AnredOpanyeckne 3aganus 6a3oBoro yposHs (13 yacoB)
Botuucnenusa (2 uaca)
1 1 OOBIKHOBEHHBIE U IeCITHYHBIE ApoOou. CTaHIapTHHINA BU]T
quCIIa.
2 2 Tpenuposounvie sapuarnmul. Camocmosamenvras paboma.
Ypasnuenus u nepasencmea (3 uaca)
3 1 JInHelHbIE ¥ KBalpaTHbIC YPABHEHU.
4 2 JIuneiinble U KBagpaTHbIE HepaBeHCTBA. CHCTEMbl HEPABEHCTB.
5 3 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.
Koopounamnas npamas. I'pagpuxu (3 uaca)
6 1 Hucna Ha KoopAuHATHOM NpsiMoM. 1Ipencrasiienne pemenuin
HEPABEHCTB U UX CHCTEM Ha KOOPJIMHATHOU MPSIMOH.
7 1 I'paduxm GyHKIMIA 1 MX CBOHCTBA.
8 2 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.
Anzebpauueckue eviparxcenus(2 yaca)
9 1 MHuorounensl. Anredpandeckue 1podu, creneHu. Jlonycrumblie
3HAYEHUS IEPEMEHHOM.
10 2 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.
Iocneooeamenvnocmu (2 uaca)
11 1 Yucnossle nocnenoaTenbHocTh. [Iporpeccun.
12 2 Tpenuposounvie sapuarnmul. CamocmosmenvHas paboma.

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

14 1 TpeyronbHukK. YeTblpexyroabHUK. OKpyKHOCTB.
15 2 Tpenuposounsvie sapuanmol. Camocmosmenvuas paboma.
Ilnowaou guzyp (2 uaca)
16 1 YerslpexyroabHUKHU. TpeyronbHuK. OKpYKHOCTB U KPYT.
17 2 Tpenuposounvie éapuanmul. Camocmosmenvras 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 3adauu (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 3amay npakTHYECKON HAIPABICHHOCTH.
24 2 DJIeMEHTHl KOMOMHATOPUKHU U TEOPUH BEPOSITHOCTEH.
25 1 Obobwarowuti mecm mooyns « Peanvras mamemamuxay.

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




3aH DREAEENEEL 12 Tema 3aHsaTHA Alara
ST Teme ILnan (OF) )
26 1 ITpeoOpa3oBanus anreOpanvdeckux BHIPAKECHHM.
27 2 VYpaBHeHUs, HEPaBEHCTBA, CHCTEMBI.
28 3 Hccnenoanue GpyHKImu U moctpoeHue rpaduka. 3agaHus ¢

apaMeTPOM.
29 4 TekcToBbIe 3a/1a4H.
30 5 ['eomeTpuyeckue 3amaun
31 ['eomeTpuyeckue 3amaun

Hrorosoe 3ansitue (3uaca)

32- 1-3 Hmoeosuvlii mecm

35
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