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[osicHuTeIbHAS 3alIUCKA

JlanHas mporpaMMa 2JIEKTMBHOTO Kypca IpeJHa3HauyeHa [yl oOydaromuxcs 9-x KiaccoB
o011ieo0pa3oBaTeIbHBIX YUpexkIeHUH M paccunTaHa Ha 24 yaca. OHa mpenHa3HaueHa ISl MOBBIMICHUS
3G HEKTUBHOCTH TOATOTOBKM OOydaromuxcst 9 kjiacca K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY IO
MaTeMaTHKe 332 KypCc OCHOBHOM IIKOJIbI U MPEIyCMaTPUBAEeT UX MOJrOTOBKY K JajbHEiIIeMy 00y4eHUIO B
CpedHeN LIKOJIE.

[IporpamMma 31eKTUBHOTO Kypca coueraercs ¢ Jo0biM Y MK, pekoMeHJ0BaHHBIM K HCIOJIb30BaHUIO
B o0OpaszoBarenbHOM mporecce. [IporpamMma 3JIEKTHBHOTO Kypca COIJIacOBaHa C TpeOOBaHUSAMHU
roCy/1IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAApTa U COJIEP>KaHUEM OCHOBHBIX MPOTrpamMM Kypca MaTeMaTHKU
OCHOBHOU IIKOJIBI.

[TporpaMMoil MIKOJIBHOTO Kypca MaTeMaTHKU HE MpPeayCMOTpPeHbl 0000IIeHHE M CHUCTeMAaTH3alus
3HAHUH MO Pa3JIMYHBIM pa3/ienaM, MOJyYEeHHBIX yJalluMHCS 3a BeCh mepuoi oOyueHust ¢ 5 mo 9 kmacc.
DJEKTUBHBIN Kypc MO3BOJIUT CUCTEMATU3UPOBATh U YIIIYOUTh 3HAHUS YUYAIIMXCS MO PA3IUYHBIM pa3jenam
Kypca MaTeMaTHKHd OCHOBHOM MIKOJBI (apudmeruke, anreOpe, CTATHCTUKE W TEOPHH BEPOSTHOCTEH,
reoMeTpun). B maHHOM Kypce TakKe paccMaTpUBAIOTCS HECTaHAAPTHBIC 3aJaHMsI, BBIXOMASIIME 32 PaMKU
IIKOJILHOM mporpamMmbl (Tpaduku ¢ MOIYJeM, KyCOYHO-3aJaHHbIC (YHKIIUH, PEIICHHE HECTaHIAPTHBIX
yYpaBHEHUN W HEPABEHCTB W JIp.). 3HAHME STOr0 MaTepualia U YMEHHE €ro MPUMEHSTh B MPAKTUYECKOU
NEeSITEIbHOCTH TIO3BOJIMT LIKOJIBHUKAM pElIaTh pa3HOOOpa3Hble 3aJayd pa3jIMYHOM CIOXKHOCTU H
MOATOTOBUTHCS K YCIICUTHOW CAaue 3K3aMeHa B HOBOM (hopMe UTOTOBOW aTTeCTallUU.

Kaxnoe 3ansTHE, a TakKe BCE OHU B 1I€JIOM HaMpaBJ€Hbl HA TO, YTOOBI pa3BUTh MHTEPEC LIKOJIBHUKOB K
MpeIMeTy, MO3HAKOMHUTh UX C HOBBIMU HJIEIMU M METOJaMHU, PACIIMPUTH MpeAcTaBiIeHe 00 H3y4aeMOM B
OCHOBHOM KypcCe MaTepHalie, a I1aBHOE, paCCMOTPETh UHTEPECHBIE 3a/]auu.

DTOT Kypc MpejularaeT y4amldMcsi 3HAKOMCTBO C MAaT€MAaTUKOW KaK C OOIIEKYJIbTYPHON II€HHOCTHIO,
BBIPA0OTKOW TMOHMMAHUS UMHU TOTO, YTO MaTEeMaTHKa SBJISETCS WHCTPYMEHTOM IO3HAHUS OKPYKAIOIIETO
MHUpa U caMoro ceosl.

Ecnu B n3ydyeHuu npeIMeToB €CTeCTBEHHOHAYYHOI'O IIUKJIa OYEHb BaKHOE MECTO 3aHUMAET IKCIEPUMEHT
U UMEHHO B TPOIECCEe IKCIEPUMEHTA U OOCYKIEHUS €ro OpraHu3allid U pe3ylbTaToB (GOPMUPYIOTCA U
Pa3BUBAIOTCS MHTEPECHl YYEHUKA K JAHHOMY MPEIMETY, TO B MAaTeMaTHKE HKBHUBAJECHTOM JKCIEpPHUMEHTa
aBiseTcs pemeHue 3aaad. CoOCTBEHHO BeCh KypC MaTeMaTHKH MOXKET OBITh MOCTPOEH U, KaK IMpPaBHIIO,
CTPOUTCS Ha PEIICHUH PA3JIMYHBIX 110 CTETIEHU BaXXHOCTH M TPYIHOCTH 3a]1a4.

Ileab 3JIEKTMBHOIQ Kypca: CHCTEMaTH3allusd 3HAHWA U CIOCOOOB JIEATENBHOCTH YyYallUXCs IO
MaTeMaTHKe 3a KypCc OCHOBHOM IIKOJBI, IOATOTOBKa oOydaromuxcs 9 Kkiacca K OCHOBHOMY
rocyapCcTBEHHOMY dK3aMEHY 1o MaTemaTtuke. YcnemHas ciada O3, nmepexon B 10 kimace mo BeIOpaHHOMY
npoduiIro (Ipu HEOOXOTUMOCTH ).

3agaum kypcea:

ooyuarowue: (ghopmuposanue nosnasamenvuvix u rocuveckux YVYJ/I)
—  @opmupoBanue "0a3pl 3HaHMIA" IO anredpe, FeOMETPUH U peabHON MaTeMaTHKe, MO3BOJISIOIIeH
OeCIPENATCTBEHHO OIIEPUPOBATH MATEMATHYSCKUM MaTepHAIOM BHE 3aBUCHMOCTH OT CITOoco0a

IIPOBEPKH 3HAHUU.

HayuuTs mpaBUIIbHOM HHTEPIPETAIIUU CIIOPHBIX (POPMYITHPOBOK 3aJaHHIA.
— Pa3BuUTH HaBBIKM PEIICHUS TECTOB.
— Hayunts makcumanbHo 3G (HEKTHBHO pacpeiesiTh BpeMsi, OTBEJACHHOE Ha BBHITTOJTHCHUE
3aJIaHus.
— IloaroroBuTts k ycnemHoi caaye OI'D no MaremaTHke.

pazsusarowue: (hopmuposanue peeyramuenvix YV/[)



®  yMeHHe CTaBHUTb nepes co00i Lenb — meJienoJjaranme, Kak oCTaHOBKY y4eOHOM 3a7jaui Ha OCHOBE
COOTHECEHMsI TOT'0, YTO YK€ U3BECTHO M YCBOEHO y4alllUMCs, U TOTO, YTO €I1l€ HEU3BECTHO;

® [UIAaHHPOBATh CBOIO PabOTy - NJIAHHPOBAHME — OINIPEICTICHUE MTOCIEI0BATEILHOCTH TPOMEXKYTOUHBIX
LeJIel ¢ YYETOM KOHEYHOI'0 pe3ysibTaTa; COCTABJICHUE IUIaHA U MOCJIE10BATEIbHOCTH JIEHCTBUM;

® KOHTpPOJb B @opMe CMYeHus crnocoda JIENUCTBHS U €ro pe3yiibTaTta C 3aJaHHbIM 3TAJIOHOM C L CJIBIO
O6H3py>KeHI/I5[ OTKJIOHECHHH M OTJINYHI OT 9TaJIOHA,

® OIEHKA - BBIACICHUE U OCO3HAHMEC YYAlIUMCSI TOTO, UTO YK€ YCBOCHO M YTO €HIC MOJJICKHUT YCBOCHHUIO,
OCO3HAaHHE Ka4Y€CTBa 1 YPOBHS YCBOCHUS;

gocnumameinvHvle. ((hopmuposarue KOMMYHUKAMUBHBIX U TuyHOCmHbIX YV]])
® (opMHUpOBaTH YMEHUE CIYIIATh U BCTYNATh B AUAJIOT;
® BOCIHTHIBATH OTBETCTBEHHOCTh U aKKYPAaTHOCTb;

® Y4aCTBOBATh B KOJUICKTUBHOM 06CY)KII€HI/II/I, IIpU 3TOM YUYUTBHCSA YMCHHUIO OCO3HAHHO U IIPOU3BOJILHO
CTPOUTDH PCUYCBOC BHICKA3bIBAHUC B YCTHOﬁ U TUCbMEHHOM (bopMe;

® CMBICJIOOOPA30BAHUE T. €. YCTAHOBJIICHUIO YUAIIIUMUCS CBSI3U MEXKY 1I€IbI0 yueOHOU e TeIbHOCTH
U ¢ MOTHBOM, JPYTUMH CJIOBaMH, MEXKAY pPE3yJIbTaTOM-TIPOAYKTOM YYCHUS, IOOYXKIAIOIIMM
JeATENIbHOCTD, M TEM, PaJId Yero OHa OCYIIECTBIISICTCS, CAMOOPTaHH3aIIHUSI.

DOyHKIUHM Kypca

L4 OpHUCHTalMA Ha COBECPIHICHCTBOBAHHUEC HABBIKOB HOSH&B&TCHBHOﬁ, OpFaHH3aHHOHHOﬁ ACATCIIBHOCTH,
L4 KOMIICHCAIUA HEAOCTATKOB 3VH no mareMaTuke.

Metoanb! u popmbl 00yUeHH s

MeTtoapl U GopMbl 00YUEHUS ONPEAENAIOTCS TPEOOBAaHUAMU O0YUEHMs], C YYETOM HWHAMBUAYAIbHBIX U
BO3PACTHBIX OCOOEHHOCTEH ydaluxcs, pa3BUTHS U CaMOPa3BUTHs JIMYHOCTU. B CBSA3M C 3TUM OCHOBHBIE
MIPUOPUTETHI METOAMKHN U3yYEHHs] Kypca:

e oOyueHue yepes OMbIT U COTPYIHUYECTBO;

®  yYeT UHJUBUIYaJbHBIX OCOOEHHOCTEN U MOTPEOHOCTEN ydalmxcs;

®  UHTEPaKTUBHOCTH (paboTa B MalbIX TpYIIAX, POJIEBbIE UIPbI, TPEHWHTH, BHE 3aHSATUH - METOJ
IIPOEKTOB);

®  JMYHOCTHO - JIeATEIbHOCTHBIN U CyOBEKT — CyOBEKTHUBHBIHN 110/1X0/] (00JIblIee BHUMaHHUE K TUYHOCTH
y4alierocs, a He LeJsIM yYuTels, paBHOIIPABHOE UX B3aUMOJEHUCTBHE).

Jlnst paGoThl ¢ yyamumucs, 0e3yclIoBHO, IPUMEHUMbI Takue (opMbl pabOThI, KaK JEKIUs U CEMHHAp.
[TomMuMoO 3THUX TpaJWLMOHHBIX (POPM PEKOMEHIYETCS HCIOJIb30BaTh TaKXKe JUCKYCCUM, BBICTYIUIEHUS C
JOKJIaJlaMH, COJEp KaIUMHU OTYET O BBINOJHEHUH UHAUBUILYAIBHOIO WIXA IPYIIIOBOrO JOMAIIHErO 3a1aHUs
WJIH C COJIOKJIaIaMU, TOTIOTHSIOUINMHU JIEKIUIO yuuTess. Bo3aMoxkHbI pazianunbie (OpMbI TBOpUECKOH paboTh
yyaluxcs, Kak HampuMmep, <«3alluTa peleHHus», OTYeT IO pe3ylbTaTaM «IIOMCKOBON» paboThl Ha
oOpa3oBaTenbHbIX caiiTax B MlHTepHeTe mo yka3zaHHOU Teme. Takum 006pazoM, JaHHBIA KypC HE MCKIIIOYaeT



BO3MOXHOCTH HpOCKTHOﬁ ACATCIIBHOCTH YYalllUXCsl BO BHCYPOYHOC BPCMs. Htorom takoi ACATCIIBbHOCTHU
MOTYT OBITh TBOPYECKHE PAOOTHI.

[Ipenmnaraemslii Kypc sIBISIETCSI pa3BUTHEM CHCTEMBI paHee NPUOOPETEHHBIX MPOrPAMMHBIX 3HAHHUMH, €T
IEJTb - CO3/IaTh LIEJIOCTHOE MPEICTABICHUE O TEME M 3HAYUTEIBHO PACIIMPUTH CIICKTP 3a/1a4, TOCHIIBHBIX JUISI
ydamuxcs. Bce CBOﬁCTBa, BXOIAIIHE B KYPC, U UX NOKA3aTCIILCTBA HC BBI3OBYT TPYAHOCTH Yy YUallIUXCA, T.K.
HE COJIepKaT IPOMO3IKUX BBIKIIAIOK, a KOXKI0E TPEeAbIyIee TOTOBUT nocienyomiee. [Ipu Hanpasistomei
PO YYUTCIId HIKOJIBbHHUKU MOT'YT CaMOCTOSTCIBHO C(l)OpMy.]II/IpOBaTB HOBBIC JII HUX CBOIICTBa U Jaxe
J0Ka3aTh UX. Bce JOMKHO pacronarath K CaMOCTOSTEILHOMY ITOMCKY W TIOBBIIIATH MHTEPEC K M3YUYCHHUIO
npeameTa. HpeﬂCTaBHHH ydqamuMmcesa BO3MOXHOCTb OCMBICINTD CBOIICTBAa U UX AO0Ka3aTejibCTBA, YUUTCIIb
pa3BUBACT TEOMETPHUUCCKYIO HHTYHUITUIO, 0€3 KOTOPOIl HEMBICIMMO TBOPYECTBO.

Takum 06pa30M, nporpamMma NpuMCcHHUMa IJid PA3JIMYHBIX I'PYIII IIKOJIbHUKOB, B TOM YHUCJIC, HC UMCIOIIINX
XOpolIeld TOJArOTOBKU. B 3TOM ciydae, yduTenb MOXET Cy3UTh TPeOOBAaHHUsSI U TPEAJIOKHTh B KauyecTBE
JOMAalTHUX 3aJaHWil CO3/IaHWe TBOPYECKHX paboOT, MpH OTOM Yy JeTell pa3BUBACTCSI HHTYUTHUBHO-
aCCOIIMATUBHOE MBIIIJICHHE, YTO HECOMHEHHO, IIOMOYKET UM IIPH BBITIOTHEHUH 3ananuii OI'D.

OcHoBHast (GYHKLIMS Y4YUTENss B JAHHOM KypC€ COCTOMT B «COIPOBOXKICHHM» YYalIerocs B €ro
MO3HABATENBHON 1eATEIbHOCTH, KOPPEKIUH paHee MOTyYeHHbIX ydanumucs 3YH.

IInanupyemsle pe3yJibTaThl 0CBOCHHMS Kypca

[Tnanupyemble pe3ynabTaThl OOYYEHHS OTPAXKAIOT CIEAYIOUIME YEThIpe KAaTerOpUU MO3HABATEIBHOMN
o0JacTu:

3HaHne/mMOHUMAaHHE:
BJIAJICHUC TepMI/IHOM; BJIAACHUC pa3J'II/I'~IHI)IMI/I 3KBUBAJICHTHBIMHA HpCZICTaBJICHI/IﬂMI/I (Haan/IMep, I-II/IC.]'LEl);
pacrio3HaBaHue (Ha OCHOBE OIPEACIICHHI, HW3BECTHBIX CBOMCTB, C(HOPMHUPOBAHHBIX MPEACTABICHUN);
WCIIOJI30BAHUE PA3JIMYHBIX MATEMATHUYECKUX S3BIKOB (CUMBOJINYECKOT0, Tpa)uueCcKoro), mepexo1 OT OJTHOTO
S3bIKa K IPYrOMY; HHTEPIIPETaIUs.

YMeHne NpUMEHUTh AJITOPUTM
UCIONIb30BaHNWE (GOPMYIBl KaK ajiropuTMa BBIUMCICHMI; MPUMEHEHHWE OCHOBHBIX MPaBHI JEHCTBUN C
qucjiaMu, aJ'Il"e6paI/I‘-ICCKI/IMI/I BI)Ipa)I<€HI/I$IMI/I; pCHICHI/Ie OCHOBHBIX THUIIOB ypaBHeHHﬁ, HepaBeHCTB, CHUCTEM,
3a7ad4.

YMeHHe peliuTh MAaTEMATHYECKYIO 32124V
3a/laHusl, TpPU PEIIEHUH KOTOpPhIX TpedyeTcss NpHUMEHEeHHe (aKTyalu3alus) CHCTEMbl 3HaHUK;
npeoOpa3oBaHKe CBS3€d MEXIY HM3BECTHHIMU (haKTaMH; BKIIOUEHHUE W3BECTHBIX IMOHATUM, TPUEMOB U
CrI0CcO0O0B pEIlIeHs B HOBBIE CBSI3M M OTHOILIEHUS, YMEHUE PACIIO3HATh CTAaHAAPTHYIO 3a7]auy B U3MEHEHHOMN
hopmyTupOBKeE.

IIpuMeHeHHE 3SHAHUI B JKH3HEHHBIX, PeaJbHbIX CHTYALUSIX .
3aanus, (pOpPMYITHPOBKA KOTOPBIX «O0JIEYeHay» B MPAKTUYCCKYIO CHUTYAIHI0, 3HAKOMYIO YYalluMCs W
ONM3KYIO UX )KU3HEHHOMY OTIBITY.

Hartypaasbnbie yncaa. /I[podu. PannonajibHbie yncia

BhINyCKHHMK Hay4dnuTCS:

* IOHUMATh OCOOCHHOCTH JIECATUYHON CUCTEMBI CUHUCIICHUS;

* OIIEPUPOBATh MOHATHUAMU, CBA3aHHBIMU C JIETUMOCTBIO HaTYPAJIbHBIX YHCE;

* BBIp@XaThb 4YMCJIAa B JKBHUBAJCHTHBIX (hopMax, BbIOMpass HauOojiee MOIXOMAALIYI0 B 3aBUCHMOCTH OT
KOHKPETHOW CUTYAallUH;

* CPaBHMBATh U YIIOPSAA0YMUBATH PALlOHAIbHBIEC YUCIIA,;

* BBINOJHATH BBIYUCICHUS C PANMOHAIBHBIMU YHCIIAMH, COYETas YCTHbIE WM IHCbMEHHBIE INPUEMBI
BBIYMCIICHU, IPUMEHEHHUE KAJIbKYJIATOPA;

* MCIOJI30BaTh MOHATUSA U YMEHMs, CBA3aHHBIE C IIPONOPIUOHAIBHOCTBIO BEIMYHH, MPOLEHTAMHU, B XOJE
peLIeHUsT MaTEMaTUYECKUX 3a1a4 U 3a/1a4 U3 CMEXHBIX IIPEIMETOB, BBIIIOIHATE HECIIOKHBIE ITPAKTUYECKUE
pacy€Thl.

Buinycknux nonyuum 603moxucHocme.

* NO3HAKOMUMBCA C NOSUYUOHHBIMU CUCEMAMU CHUCTIEHUS C OCHO8AHUAMU, omaudHbiMu om 10;




* Yenyoums u pazeums npeocmasieHus 0 HamypaibHblX YUCIAX U CBOUCMBAX 0eNUMOCMU,

*  HAyyumvCs UCNOIb306aMb NPUEMbL, PAYUOHANUSUPYIOWUE BbIYUCTICHUS, NpUoOpecmu NPUBLIYKY
KOHMPOAUPOBAMb BbIUUCTEHUSA, 8b1OUPAS NOOXOOAWULL OJIsL CUMYAYUU CHOCOD.

JlelicTBUTEILHbIE YHCJIA

BhbIITYCKHHUK HAYYUTCS:

* HCII0JIb30BAaTh HAYaJIbHBIE MTPEICTABICHHS O MHOXKECTBE JIEHCTBUTEIbHBIX YUCEIT;

* ONIEPUPOBATH MOHATHEM KBAJAPATHOTO KOPHS, MPUMEHSTh €r0 B BBIYUCIICHUSX.

Buinycknux nonyuum 603modicHocms.:

* pazeums npedcmasienue 0 Yucie U YUCI08bIX CUCEMAX Om HAMYPAIbHLIX 00 OelCMBUMENbHBIX YUCET, O
POJIU BLIYUCTICHULL 8 NPAKMUKE;

* pazeume u yenyoums 3HAHUA O OeCAMUYHOU 3aNUCU OelCMBUMEeNbHbIX uucel (nepuooudeckue u
Henepuoouueckue opoou,).

N3mepenus, NpudIHKeHUsI, OLIEHKH

BhInyCcKHUK HAYYHUTCS:

* HCIIOJIB30BaTh B XOJ€ PEIICHHS 33134 DJIEMEHTApHbBIC NPEICTABICHUS, CBS3aHHBIC C MPHUOIMKEHHBIMH
3HAYEHUSIMU BEJIUYUH.

Buinycknux nonyuum 603moxcHocmy:

* NOHAMb, YMO YUCTIO8blE OAHHbLE, KOMOPble UCHONb3VIOMCS 018 XapaKmepucmuKky 00beKmo8 OKpylcaroue2o
MUupa, AGIAIOMCS NPEUMYUWECmMEEeHHO NPUOIUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAYEHUL,
cooepaHcauuxcs 8 UHPOPMAYUOHHBIX UCTOYHUKAX, MOICHO CYOUMb O NOSPEUHOCIU NPUOTUNHCEHUSA,

* NOHAMb, YMO NOSPEUHOCMb Pe3VIbMama GblYUCIeHUNl 00HCHA OblMb COUBMEPUMA C NOSPEUHOCHbIO
UCXOOHBIX OAHHDBIX.

AJiredpanyeckue BbIPasKeHU sl

BhInyCKHHUK HAYYHTCS:

* OIIEPUPOBATH IMOHATUSIMU «TOXJIECTBO», «TOKIECTBEHHOE MPeoOpa3oBaHUEy, PEIIATh 3a/1a4H, COICPIKATIE
OyKBEHHBIE IaHHBIE; paboTaTh ¢ popmynamu;

* BBIMOJTHATH IPEOOPA30BaHUs BRIPAKECHUH, CONEPIKAIUX CTEIICHHU C IICJILIMH TTOKA3aTeJISIMA M KBaJIpaTHBIS
KOPHH;

* BBITTOJTHSITH TOXIECTBEHHBIC TIPE0Opa30BaHUs PAllHOHATIBHBIX BEIPAKCHHII HAa OCHOBE ITPABWII ICHCTBUN HAJ
MHOTOYJICHAMH U alNre0pandecKuMu Ipo0sSMu;

* BBITIOJTHATH PA3JIOKCHHE MHOTOYJICHOB HA MHOKUTEITH.

Buinycknux nonyuum 603moicHoCcmb HAYYUmMbes:

* BBINOJIHAMb MHO20ULA208ble NPEoOPA308AHUS PAYUOHAILHLIX BbIPANCEHUL, NPUMEHSS WUPOKULl Habop
noco608 u npuémos;

* NPUMEHAMb MONCOeCmeeHHble Npeodpa308aHus 0N peuleHus 3a0ad U3 pPasluyHbIX pazoenos Kypca
(Hanpumep, OJis1 HAXOHCOEHUS HAUOOILULE2O/HAUMEHBULE20 3HAYEHUS BbIPANCEHUSL).

YpaBHeHus

BhINyCKHUK HAYYHTCS:

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

* [OHUMATh YpaBHCHHE KaK BAXHEHIIYI0O MaTeMaTHYeCKYI0 MOJCNIb JUIS OIHUCAHWS | H3y4YCHHS
Pa3HOOOPA3HBIX peaNbHBIX CUTYAIIUN, pelIaTh TEKCTOBBIC 3a/1a4H anreOpaniyecKuM METOIOM;

* IPUMEHSATH TpaduuecKre MPeICTaBICHIS IS HCCIICIOBAHUS YPaBHEHU, UCCIICIOBAHMS 1 PEIICHUS CUCTEM
ypaBHEHUH C IBYMS IEPEMEHHBIMH.

Buinycknux nonyuum 603moocHocmy:

* 061a0emb CNeYUaIbHbIMU NPUEMAMU PEUeHUs. YPAGHEHUU U CUCIEM YPAGHEHUl, Y8EPEHHO NPUMEHAMb
annapam ypagHeHull O/ peuleHusi pazHooOpA3HbIX 3a0ay U3 MAMeMAmuKl, CMENCHbIX NpeoMemos,
NPAKMUKU;

* npuMenams epaguieckue npedcmasieHus 0isl UCCIe008aHUS YPABHEHUL, CUCIEM YPABHEHULL, COOePHCAUUX
OyKeenHvle Koaghhuyuenmoi.

HepaBencrBa

BEINYCKHHUK HAYUHTCS:




* IOHUMATh U IPUMEHSATH TEPMHUHOJIOTHIO U CUMBOIIMKY, CBSI3aHHBIE C OTHOIIIEHUEM HEPaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

* periath JTUHEHHBIC HEPABCHCTBA C OJJHOW NMEPEMEHHON U UX CHCTEMBI, pellaTh KBaJpaTHbIC HEPABEHCTBA C
OIopoi Ha rpaduuecKkue MpeCTaBICHUS;

* IPUMEHSTH aIllapaT HEPABEHCTB IS PEIICHHs 3a/1a4 U3 PA3IMYHbIX Pa3/IesioB Kypca.

Buinycknux nonyuum 603moicHocms HAy4umscs:

* PA3HOOOPA3HBIM NPUEMAM 00KA3AMENbCMBA HEPABEHCME, YBEPEHHO NPUMEHAMb ANnapam HepaseHcma 0
peuleHus pazHooopa3HbIX MAMeMamu4eckux 3a0ay U 3a0ad U3 CMeNCHbIX NPeoMemos, NPaKmuKi,

* npumeHamsv 2cpaguueckue npeocmagnieHus Ois UCCIEO08AHUS HEPABEHCMS, CUCHEM HepageHcms,
cooepacawux OykeenHvle Kodghhuyuenmeoi.

OcHoBHbIe MOHATHS. YHCI0BbIE (PYHKIIUT

BhInyCKHUK HAYYHTCS:

* IOHUMATh U UCIIOJIB30BaTh ()YHKIIMOHATBLHBIC TOHITHS U S3BIK (TEPMUHBI, CHMBOJIIMYECKUE 0003HAUCHUS);
* CTpOUTH TpaUKU 3JIEMEHTApHBIX (PYHKIIMIA; HCCIEI0BaTh CBOICTBA YMCIOBBIX (YHKIMI HAa OCHOBE
W3YYCHHUS TTOBEACHHS UX TPAPUKOB;

* MOHUMATh (PYHKIHUIO KaK BaXHEHUIIYI0 MaTeMaTHYECKYI0 MOJENb ISl OMUCAHHS MPOLIECCOB U SIBJICHHIA
OKPYKAOIIIEr0 MHpa, MPUMEHATh (DYHKIIMOHAIBHBIA S3bIK JIUIS OTHCAHMS M WCCIICIOBAHUS 3aBUCHMOCTEH
MeXay GU3NYECKUMU BETHUYNHAMHU.

Buinycknux nonyuum 603moscHocmsb HAYYUmMbCsL:

* NPOBOOUMb UCCIE008AHUS, CEA3AHHBIE C UZYYEHUEM CBOUCME QYHKYUL, 8 MOM HUcie ¢ UCNONb308AHUEM
KOMNblomepa, HA OCHOBe pApuKo8 U3VUeHHBIX YHKYULL CMmpoums Oojee ClodCHble 2paguKu (KycouHO-
3a0anHble, ¢ «BLIKOIOMBIMUY MOYKAMU U M. N.);

* UCNONIBL308AMb DYHKYUOHATbHBIE NPEOCMABIeHUs U C8OUCMBa QYHKYUU OISl peuleHUs: MamemMamuyecKux
3a0ay U3 pasiudHbIX pazoenos Kypca.

YucioBbIe MOCI€10BATEIbHOCTH

BhInyCKHHUK HAYYHTCS

* IOHUMATh U UCTIOIB30BaTh SI3BIK MTOCIIEI0BATEIBHOCTEN (TEPMHUHBI, CAMBOJIMYECKHE 0003HAUCHUS);

* MPUMEHATH (DOPMYIBI, CBS3aHHBIE C apu(PMETUYECKOW M TEeOMETPUYECKOW Mporpeccuer, W ammapar,
c(OPMHPOBAHHBIN TIPU U3YUCHUU JIPYTHX PaA3/IeNIOB Kypca, K PEIISHHIO 3a/1a4, B TOM YHCIIe ¢ KOHTEKCTOM U3
peanbHON KU3HHU.

Buinycknux nonyuum 603moxicHocms Hay4umbcs:

* pewiamsv KOMOUHUPOBAHHbBIE 3A0a4U C NpPUMEHeHUeM (QOopMyl n-20 4leHa U CYMMbl NEPEuiX N UIeHO8
apugmemuueckoll u 2eomMempuieckou Npocpeccul, NPUMeHsIsl NPy SMOM Annapam ypasHeHull U Hepagencme,
* NOHUMAMb aAPUDMEMUYECKYIO U 2eOMEMPUUECK)I0 NPOSPeCcCUl0 KaK (QYHKYUU HAmMypaibHO20 apeyMeHma;
CBA3b18AMb aApUDMEMUUecKyIo nNPoSPecculo ¢ TUHEUHbIM POCHOM, 2E0MEeMPUUECKYI0 — C IKCHOHEHYUATTbHbIM
POCMOM.

OnucarebHasi CTATHCTHKA

BBINYCKHUK Hay4YUTCS MCIOJB30BaTh MPOCTEHIINE CIIOCOOBI MPEACTABICHUS U aHAINW3a CTaTUCTUYECKHX
JTAHHBIX.

Buinyckuux nonyuum 603modxcnocms npuodpecmu nepeoHa4aibHulll ONblm 0peaHu3ayuu coopa OAHHbIX Npu
npogedeHUul Onpoca O0OWEeCmMBeHHO20 MHEHUs, OCYUWeCm8Iamsb UX aHaIu3,npeocmasisaims pe3yibmanmbl
onpoca 8 sude mabauysl, OUASPAMMDBL.

Cay4aiinble cOOBITHSI U BEPOSATHOCTD

BhBINYCKHUK HAYIUTCSI HAXOAUTh OTHOCUTENBHYIO YACTOTY U BEPOSITHOCTH CIy4alfHOTO COOBITHSI.
Buinycknux nonyuum 603moocHocms npuobpecmu onvim npoeeoenust CiyyaiHvlx 9KCNepUMEeHmMos, 8 mom
yycne ¢ NOMOWbI0 KOMNbIOMEPHO20 MOOETUPOBAHUS, UHIMEPNPEMAYUU UX Pe3VIbMamos.

KomOunaTopuxka

BheINyCKHUK HAYYUTCsl pelraTh KOMOMHATOPHBIE 3a7aui Ha HAXOXK/IEHHE YUClia 00BEKTOB I KOMOMHAIIUH.
Buinycknux — nonyyum — 803MOJNCHOCMb — HAYUUMBCA — HEKOMOPBLIM — CHEYUATbHLIM — NPUEMAM  DeuleHUs]
KOMOUHAMOPHBIX 3a0aH.

Haznaonan ceomempus

Buinycknux nayuumes:




* PACNO3HABAMb HA YEPMEHCAX, PUCYHKAX, MOOEIAX U 8 OKPYIHCAIOUeM MUpe NiocKue U npoCmpanHcmeeHHble
2eomempuieckue ueypol,

* PAcno3nasams pazeEpmKu Kyoa, npamMoy2oibHO20 napaiieienuneod, NpasuibHOU NUPAMUObL, YUIUHOPA U
KOHyca;

* cmpoums pazeéEpmKU Kyoa u npsamoy201bHo20 napaiieienuneod;

* onpeoensime No JUHEHbIM Pa3mepam pa3zeeEpmKu hueypol TUHeHble pasmepbl CAMOU Gueypvl U HA06Opom;
* BLIYUCTAMD 0OBEM NPAMOY20IbHO20 NApalieenuneod.

Buinycknux nonyuum 603mooicHocms:

* HAYUUMbCA BLIYUCTAMb 00BEMbI NPOCMPAHCMBEHHBIX 2€OMEMPUYECKUX @uUeyp, COCMABIEHHbIX U3
NPAMOY20IbHBIX NAPALLEIeNUNed0s;

* yenyoumo u pazeums npedCmagieHus 0 NPOCMPAHCMBEHHBIX 2e0MEMPULECKUX Pueypax;

* HAYYUMbCsl NPUMEHAMb NOHAMUE PA36EPMKU 0151 BLINOJHEHUS. NPAKMUYECKUX PACUEMO8.
I'eomempuueckue guzypul

Buinycknux nayuumesi:

* NObL3068AMBCA A3LIKOM 2eoMempuul Ol ONUCAHUSL NPEeOMEMOo8 OKPYHCAIoWe20 MUpa U ux 63auMHO20
PACNONOMNCEHUSL;

* pacro3HaBaTh U H300pakaTh HAa YEPTEIKAX U PUCYHKAX FEOMETPUUCCKUE GUTYPBI U MX KOH(PUTYpaLInH;

* HAXOJUTh 3HAYCHUS JUIUH JIMHEHHBIX DJIEMEHTOB (PUTYp U UX OTHOILEHHUSI, TPAJyCHYIO Mepy yrioB ot 0°
10 180°, mpuMeHsist onpeecH s, CBOWCTBA U IPU3HAKKA QUTYD U UX 3JICMEHTOB, OTHOIICHHS QUTYD
(paBeHCTBO, 1O1I00ME, CHMMETPHH, TIOBOPOT, ApaJICIIbHBINA TIEPEHOC);

* OTIEPUPOBATDH C HAYALHBIMHU MOHATHSIMH TPUTOHOMETPUH U BBIMOJIHATE 3JICMEHTAPHBIC ONEPAIIUU HAT
GYHKIUSIMU YTIIOB;

* pelaTh 3aJa4d Ha J0Ka3aTeIbCTBO, OMMMPAsICh HA M3YyUCHHBIC CBOWCTBA (QUTYp M OTHOIICHUH MEXKTy HUMH
Y TIPUMECHSISI U3YYEHHBIE METOIbI JI0KA3aTEIIbCTB;

* pemIaTh HECJIOKHBIE 337a9d Ha MIOCTPOCHUE, IPUMEHSISI OCHOBHBIC QJITOPUTMBI IIOCTPOCHHSI C TIOMOIIIBIO
UPKYJIS U JINHEHKY;

* pemaTh MPOCTEHINE TUTAHUMETPUYCCKHE 3a]Ia49H B IPOCTPAHCTBE.

Buinycknux nonyuum 603modchocms:

* 061a0emb Memooamu peuleHus 3a0ay Ha GblYUCTEHUs U OOKA3AMENbCMEd: MemoooM On HNPOMUBHO2O,
Memooom nooodUs, Memooom nepedbopa 8apuanmos U MemooOM 2eOMempU4ecKux mecm modex;

* npuobpecmu onvim NPUMeHeHUs A1eedpPauiecKko20 U mpuUeoHOMempUYecKko20 annapama u uoetl O8UICeHUs
npuU peueruy 2eoMempuiecKux 3a0ay,

* 0671a0emb MPAOUYUOHHOU CXeMOU peuleHUs 3a0ay Ha NOCMPOEHUe C NOMOWbIO YUPKYIIS U TUHEUKI: AHATU3,
nocmpoenue, 00Ka3amenbCmeo U UCCIe008aHUE,

* HAYYUMbCA peuwams 3a0ayu HA NOCMPOeHUe MemoO0OM 2eoMempuiecKko20 mMecma modex u MemoooM
nooobus;

* npuobpecmu OnviM UCCIEO08AHUSA CEOUCME NIAHUMEMPUUECKUX DUSYP C NOMOWBIO KOMNbIOMEPHBIX
npozpamm,

* npuobpecmu OnvIM BLINOIHEHUS NPOEKMO8 no memam «I eomempuueckue npeodopazo8anus Ha NIOCKOCMUY,
«llocmpoenue ompesxos no gpopmyner.

H3mepenue zeomempuueckux eenuyun

Buinycknux nayuumes:

* UCNONIBL308AMb CEOUCMBA USMEPEHUS OUH, NIOWAOell U Y2l08 NPU PeeHUU 3a0ay Ha HAX0XHcOeHue OIUHbL
ompesKa, ONUHbL OKPYHCHOCMU, ONUHbL 0Y2U OKPYIHCHOCIU, 2PAOYCHOU Mepbl Yed,

* BLIYUCTAMb NIOWAOU MPEYCOTbHUKOS, NPAMOY2OJIbHUKOS, NAPALLEN0ZPAMMO8, Mpaneyuti, Kpy208 u
cexmopos;

* BLIYUCTIAMD OIUHY OKPYHCHOCTIU, OIUHY OVeU OKPYHCHOCIUL,

* BLIYUCTIAMY ONIUHBL TUHEUHBIX DNIEMEHMO8 ueyp U UX y2ibl, UCNOAb3YSA POPMYIbL ONUHBL OKPYICHOCIU U
ONUHBL OyeU OKPYIHCHOCMU, hopMYbl naowadel ueyp;

* pewiams 3a0a4u HA O00KA3AMENbCMEO C UCHONb308AHUEM (OPMYTL ONUHbL OKPYICHOCMU U ONUHBL OyeU
OKpYyoHcHOCIU, Ghopmyn naowaoeu ueyp,

* pewiams npaxmuieckue 3a0aii, C;A3aHHble C HAXOHCOEHUEM 2e0OMEeMPUUecKUX 8elUyUuH (UCNOIb3YA NpU
He0OX00UMOCMU CNPABOYHUKU U MEeXHUYeCcKUue cpeocmaea).




Buinycknux nonyuum 603mMoxuCHOCHb HAYYUMbCA:

* GLIYUCTAMb NAOWAOU PuU2yp, COCMABNIEHHBIX U3 08YX UIU DONee NPAMOY20IbHUKO8, NAPANNE0ZPAMMOS,
Mpey2oIbHUKOS, Kpy2a U CeKmopa,

*  gulYUCIAMb  NAOWAOU — MHO20Y20JbHUKOB,  UCHONL3YS — OMHOWIeHUS.  PABHOGENUKOCMU U
PABHOCOCMABNEHHOCIU,

* NPUMEHAMb aneeOpPauyecKull U mpueoHOMempuyecKull annapam u uoeu 08UIICEHUs NPU peuleHuu 3a0a4 Ha
8blUlCTIeHUE NIOWAOeL MHO20Y20]IbHUKOG.

Koopounamut

Buinycknux nayuumes:

* BBIYMCIIATD JJIMHY OTPE3Ka 110 KOOPAUHATAM €r0 KOHIIOB; BBIYUCIIATE KOOPAMHATHI CEPEANHBI OTPE3KA;

* HCIOJIb30BaTh KOOPAMHATHBIN METOJ JJIs1 U3yUYEHHUs CBOUCTB MPAMBIX U OKPYKHOCTEM.

Buinycknuk nonyuum 603mMo4CHOCHb.!

* 0671a0€Mmb KOOPOUHAMHBIM MEMOOOM PeuleHlsl 3a0ay Ha GbIYUCTEHUS U O0KA3AMeNbCMEa;

* npuobpecmu OnvIM UCNONILIOBANUAL KOMNIOMEPHBIX NPOSPAMM OJisl AHANUZA YACTHBIX CNIYYAE8 83AUMHO20
PACNON0JACEHUS OKPYICHOCHEN U NPAMbIX,

* npuodpecmu Onvlm 8bINOIHEHU NPOEKMOo8 Ha memy «lIpumenenue KOOPOUHAMHO20 MEMOOa Npu peueHun
3a0a4 Ha BbLIYUCTEHUSA U OOKA3AMETbCMBAN.

COEPKAHHE IIPOT'PAMMBDI (24uaca)
Apujpmerunka

HaTypaJ’lel)Ie yucaa. CTeneHsb ¢ HaTypaJbHBIM IIOKAa3aTCJICM.

Pannonanbuble yucaa. Moaynbs (aOcomoTHass BenuuuHa) uucia. CpaBHEHHME DPAaLMOHAIbHBIX YHCEl.
Apudmernaeckue 1eHCTBHS ¢ pallnOHANBHBIME YrciaamMu. CTENeHb ¢ IeNbIM MoKa3aTeseM. YncioBbie
BBIP)XEHUS, MTOPSJIOK ASHCTBUM B HUX, UCIIOJIb30BaHUE CKOOOK. 3aKOHBI apU(PMeTHUeCKuX J1eHCTBUM:
IIEPEMECTUTENBHBIN, COYETATENBHBIN, PACTIPEACTUTEbHBIN.

HelicrBuTenbHble yncaa. KBaaparublii kopens u3 yucaa. Kopens tperseit crenenu. Ilouamue o kopre N-
ou cmenenu u3 yucia. JlecTBUTENbHBIE YHCla Kak OECKOHEUHbIe NecsAiTHYHble IpoOu. CpaBHEHUE
Z[GI\/’ICTBI/ITCJ'IBHI)IX YHUCCEII, apI/I(i)MeTI/ILIeCKI/IC ﬂGﬁCTBI/Iﬂ HaJa HUMMU. Dranel Pa3sBUTHA HpG}ICTaBJICHI/Iﬁ O YHCIJIC.
W3mepenus, mpuOirmkeHus, OlleHKH. PasMepsl 00beKTOB OKPYKAIOIIEro Hac MUpa (0T dJIeMEHTAPHBIX YACTHII
1o BceneHHoit), IMTENBHOCTD MPOIIECCOB B OKpY KaroiieM Hac Mmupe. [IpencraBnenre 3aBUCUMOCTH MEXKITY
BeJIMYMHAMU B BuJe popmys. Brinenenre MHOKUTENS — CTETIEHH JECSITH B 3alHCH YHUCIIA.

Anzeopa

Anzedbpauueckue Opoou. Apugpmemuueckue onepayuu Hao anzedpauueckumu Opoodamu. bykeenuvie
gvipadiceHusi  (vipasicenus ¢ nepemeHuviMu). Hucnosoe 3mauenue OYKEEHHO2O — BbIPANCEHUS.
ﬂonycmwwble SHAYECHU NEePeMEeHHblX, BXO()}ZWMX 6 aﬂee6pauqecmte BbIPAINCECHUAL. Toocmanoska
gulpadiceHull  emecmo  nepemeHHvlx.  Pasencmeo  Oykeenmvix  gvipadicenuil.  Todcoecmeo,
ookazamenbcmeo modtcoecms. Ilpeobpazosanus evipasicenuil.

Ceoucmea cmenenei ¢ yenvim nokazamenem. Muozounenvl. Cnooicenue, 6vlyumanue, YMHOMCEHUE
MHO20UNIEH08. DPOPMYNIbL COKPAUWEHHO2O0 YMHONCEHUS: KB8AOPAm CYMMbL U K8aopam pasHocmu, KyO
CYMMEI U Ky0 pasHocTH. Qopmyna pazHocmu keaopamos, HopMylia CyMMBI KyOOB U Pa3HOCTH KyOOB.
Pa3znoocenue mnocounena na mmosxcumenu. Keaopamuwiii mpexunen. Beijenenre mojHOTO KBaapaTa B
KBaJIpaTHOM TpexuieHe. Teopema Buema. Pa3znooicenue xeadpamnoz2o mpexuyieHa Ha AuHelHble
MHodcumenu. Muozounenvi ¢ 00Hou nepemennou. Cmenenv muocounena. Kopeno mnozounena.

Anrebpandeckas n1po0b. Cokpamienue apodeit. JecTBust ¢ anredpandecKuMu Jpo0sMH.

PanunoHannHBIC BBIPpAXKCHUA U HUX Hp606pa3OBaHI/I$I. CBoiicTBa KBaApPaTHBIX KOpHeﬁ U UX IMPUMCHCHHUC B
BBIYHCIICHUAX.

Ypasuenusn u nepasencmea. Ypasnenue c oonoii nepemennou. Kopenv ypasuenus. Jluneiinoe ypasnenue.
Keaopamnoe ypasunenue: ¢opmyna xopueti xkeaopamnozo ypaemenus, Pewenue payuonanohvix



ypasHenui. I[lpumepvl peuwieHusi ypasmeHUll BbICUIUX CMeneHel; Memoobl 3aMeHbl NepeMeHHOL,
PA3NOACEHUSL HA MHONHCUNENU.

VYpaBHEeHHE C ABYyMs MEPEMEHHBIMU; PELICHUE YPAaBHEHHUs C JBYyMs NepeMeHHbIMU. CHcTeMa ypaBHEHHI,
pemienue cuctemMbl. CucrteMa JByX JIMHEWHBIX YPABHEHHH C IBYMsI IEPEMEHHBIMH; PEIICHUE MOACTAHOBKOMN
U anreOpandyeckuM CIIOKEHHEM. YPaBHEHHE C HECKOJIbKUMHU TNepeMeHHbIMH. [Ipumepsl pemieHus
HEJIMHEHHBIX cucTeM. [Ipumepsl pelieHrs: ypaBHEHM B LICIIBIX YHCTIaX.

HepaBenctBo ¢ ogHol nepemeHHOM. Penienne HepaBeHCTBA. JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOMN
U uX cucrembl. KBaspatneie HepaBeHCTBA. [Ipumepsl peuienis OpoOHO-TUHEUHbIX HEPABEHCME.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. /[oKa3amenbcmeo Yuciosslx U aneedpauieckux HepageHcma.
Ilepexoa oT cJIOBeCHO# (POpPMYJMPOBKH COOTHOLIEHHIT MEXIY BeJMYMHAMHU ajredOpamveckoi.
Pemenne TeKCTOBBIX 3324 AJredOpandecKuM crnocooom.

YucnoBble mociaenoBarelbHocTH. [loHsATHE mOcienoBarenbHOCTA. ApudmMeTndeckass ¥ reoMeTpruIecKast
nporpeccuu. ®opmynbl 001Iero uieHa apuMeTuyeckoil 1 reOMEeTPUUEeCKON POrpeccuii, CyMMBbI MEPBBIX
HECKOJIbKUX WICHOB apu(hMETUICCKOM U TEOMETPUUYECKON MPOTPECCUH.

Yucaosble pyuknun. [loustue pynknuu. O6nacts onpenenenus GyHkunu. CrnocoObl 3a1anus QyHKIHH.
I'paduk GyHKIMH, BO3pacTaHUe W yObIBaHHE (PYHKIMH, HAUOOJBIICe U HAUMEHBIICE 3HAYCHUS (YHKIIUH,
Hynu QYHKIUH, TPOMEKYTKH 3HAKOMOCTOsIHCTBA. UTeHue rpadukoB QyHKIUH.

OyHKIHMH, ONMUCHIBAIONIIE MTPSAMYIO U 00PaTHYIO IPOMOPIIMOHATLHYIO 3aBUCUMOCTH, UX Tpaduku. JInHeiHas
byHkus, ee rpaduk, reoMeTpuueckuil cMbici kodhdunuenton. 'unepbona. Kpagparuunas dyHkuus, ee
rpaduk, mapaboma. KoopauHaTtel BepmnHbI MmMapaboyibl, OCh cummeTpun. Cmenennvle @yuKyuu c
HamypanibuviM nokaszamenem, ux epaguxu. I'paduxkn QyHKkuMA: KOpeHb KBaIpaTHBIN, KOPEHb KyOUUYECKHiA,
Moayib. Mcnonb3oBanue rpadukoB GyHKIUMN AJ1s pELICHUS] YPABHEHUM U CUCTEM.

[Ipumepsl rpaduueckux 3aBUCUMOCTEH, OTPaXKAIOIIUX pealbHbIE MPOIECChl: KoyueOaHue, MOKa3aTeIbHbIN
POCT; Yucno8bie QyHKYUU, ONUCHIBAIOUUE MU NPOYECCHL.

[TapannensHblii iepeHoc rpaduKoB BOIb OCel KOOPAUHAT U CUMMEMPUsi OMHOCUMENILHO OCel.

Koopaunarpl. M300pakeHne 4ucen TOYKaMH KOOPAMHATHOM MPsAMOW. ['eoMeTpUdecKHii CMBICT MOYIIS
yucaa. UMCIOBblE NPOMEXKYTKU: HMHTEPBAJ, OTPE30K, Jyd. Dopmyna paccmosnHus mexcoy MmouKamu
KOOPOUHAMHOU NPAMOU.
JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTH; KOOpAMHATHl Toukd. KoopauHaTel cepenussl oTpe3ka. Popmyna
paccTosiHUs MEXJy IBYMS TOYKAaMHU IUIOCKOCTH. YpaBHEHHE NPSIMOM, YIrioBOW KOA(p(UUHEHT MpsSMOil,
yCJIOBHE MapajuIeIbHOCTU NMPSMBIX. YPaBHEHUE OKPYKHOCTH C LEHTPOM B Haudajie KOOPJAUHAT U 6 060l
3a0aHHOl mouKe.
I'paduueckas MHTEpIpeTalusi YpaBHEHUH C JByMs NEpPEeMEHHBIMH M UX CHUCTEM, HEPABEHCTB C JBYMs
IIEPEMEHHBIMU U UX CHCTEM.

I'eomerpus

HavaabHble NOHATHS U TE€OPEMbBI T€COMECTPHUH.

Bo3HUKHOBEHME r€OMETPUH U3 ITPAKTUKHU.

I'eomeTpuueckue ¢purypsl u Tena. PaBeHCTBO B reoMeTpuUH.

Touka, npsiMast ¥ IIIOCKOCT.

[TonsiTHE O rEOMETPUYECKOM MECTE TOYEK.

Paccrosnue. Otpe3ok, ay4d. Jlomanas.

VYromn. IIpamoi yron. OcTpble U Tymnble yribl. BepTUKalbHBIE M CMEXHBIE YIibl. buccekTpuca yria u ee
CBOMCTBA.

[TapamtensHble 1 nepecekaromuecs npsamele. [leprneHauKynsIpHOCTb TpsMBIX. TeopeMBbl 0 MapaIeIbHOCTH U
MEPIEHIUKYIAPHOCTH MpsMBIX. CBONCTBO CEPEIMHHOIO MEPHNEHAMKYISApa K oTpe3Ky. [lepnenaukymnsap u
HAaKJIOHHAs K NpsAMoid. MHOTOyronbHUKH. OKPYKHOCTb U KPYT.

TpeyroabHuk. IIpsMoyrosnbHble, OCTPOYIOJbHBIE, U TYNOYIOJIbHBIE TPEYrOJIbHUKHU. BpicoTa, MeauaHa,
OucceKkTpuca, CpeiHss JINHUA TPeyrojbHUKa. PaBHOOEApEHHBIE M PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA
Y TIPU3HAKU PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Ipu3Haku paBeHcTBa TpeyroibHUKOB. HepaBeHcTBO TpeyronpHuka. CyMMa yriloB TpeyroyibHUKa. BHemHne



YTJIbI TPEYTOJIbHUKA. 3aBUCUMOCTb MEXAY BEIMUMHAM CTOPOH U YIJIOB TPEYrOJIbHUKA.
Teopema Daneca. [logobue TpeyronbHUKOB; K03 duinent nmoaoous. [IpuzHaku mogo0us TpeyroabHUKOB.

Teopema Iludaropa. IlpuzHaku paBeHCTBA MPSIMOYTOJBHBIX TPEYroJbHUKOB. CHHYC, KOCHHYC, TAaHTEHC,
KOTaHT'€HC OCTPOro yrila MpsIMOYroJIbHOTO TpeyrojibHuKa U yriaoB oT 0° mo 180°; npuBeneHue Kk ocTpomMy
yriy. Pemenue npsMoyrojabHbIX TPeyrojbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. POPMYIIbI,
CBA3BIBAIOLIME CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OJHOT'0 U TOTO K€ yria. Teopema KOCUHYCOB U TeopeMa
CHUHYCOB; IIPUMEPBI UX IPUMEHEHMSI JIJIs] BBIYMCIICHUS DJIEMEHTOB TPEYrOJbHUKA.

3ameuaTelbHbIE TOUYKH TPEYrOJbHUKA: TOYKH IMEPECeUeHHs] CEPeIMHHBIX NEPIEeHIUKYIIPOB, OMCCEKTpHUC,
MeHaH.

Yeroipexyroiabuuk. [lapamienorpamm, ero coiictBa u mnpusHaku. [IpsmMoyronbHHK, KBaapaT, poMO, HX
CBOWCTBA M MpU3HAKU. Tpanenus, cpeiHss JIMHUS Tparelnuy; paBHOOEIPEHHAs TPAeIIHA.

MHOFO)’I‘OJILHI/IKI(I. BBIHYKJ'IBIG MHOT'OYI'OJIbHHUKH. CYMMa YIJI0B BBITYKJIOT'O MHOI'OYTI'OJIbHUKA. Brmicannsie
1 OIIMCAHHBIC MHOT'OYT'OJIbHUKH. HpaBI/IHLHHe MHOT'OYT'OJIbHHUKH.

Oxkpy:xHocTb U KpyT. LlenTp, paauyc, nuamerp. lyra, xopaa. Cexrop, cermeHT. LleHTpanbHblil, BIMCAHHBIN
yroJ1; BEIMYMHA BIIMCAHHOTO yria. B3auMHoOe pacnosokeHue npsiMoi U OKPYKHOCTH, 08YX OKPYHCHOCHEU.
KacarenbHass u cekymas K OKpPYKHOCTH, PAaBEHCTBO KAaCaTEIbHBIX, NPOBEICHHBIX W3 OJHOW TOYKH.
Mempuueckue coomnoweHus 8 OKPYIHCHOCMU: CBOUCMBA CEKYUUX, KACAMETbHBIX, XOPO.

OKp}I)KHOCTL, BIIMCaHHAA B TPCYI'OJIbHUK, U OKPYKHOCTBH, OIIMCAHHAsI OKOJIO TPECYI'OJIbHUKA. Bnucanneie u
OIMMCAHHBIC YCTBIPCXYI'OJIbHUKHU. Bnucannvie u onucannuole OKPYIHCHOCMU NPABUIBHOCO MHO20)Y20/IbHUKA.

I/I3Mepe1me reOMETpH4YC€CKHUX BCJIUYHH. I[JII/IHa OTpPEC3Ka. HJ’II/IHa HOMaHOﬁ, IEpUMETP MHOI'OYT'OJIbHUKA.

PaccrosiHue oT TOukM 10 mpsimoi. PacctosHuMe MexIy mapajulesIbHBIMH INPSMBIMU. JUIMHA OKPY>KHOCTH,
yuciao [J; mmHa nyru. Bennuuna yria. I'pagycHas Mepa yria, COOTBETCTBHE MEXIY BEIMYMHOHN yria U
JUIMHOW JTyTY OKPY’KHOCTH.

[TonsaTuHe o momanu mIockux Guryp. PaBHococTaBieHHbIE U paBHOBEITUKUE (PUTYPBHI.

[Tnomans npsMoyroasHuka. [Inomans napamiensorpaMma, TpeyroabHUKA U Tpaneluy (OCHOBHbIE (DOPMYJIbI).
@opmynbl, BBIpaXaOIIUE IUIOMIAAb TPEYrOJbHUKA: 4YEpPE3 JIBE CTOPOHBI U Yrojd MEXAY HHUMH, uepes
nepumemp u paouyc nucanHou okpyscnocmu, gopmyna I'epona. IInowaos yemvipexyzonvruxa. Ilnomans
Kpyra M ILIOIAab CEKTOpA.

CBsi3b MEXy TUIOMIAISIMU TIOJIOOHBIX QUTYP.

Inemenmol 102UKU, KOMOUHAMOPUKU,
CIamucmuKu u meopuu epoamHocmeil

Joxa3aTeabcTBo. OnpeaeneHus, A0Ka3aTeNbCcTBa, aKCHOMBI M TEOpPEMBI; CIeACTBUs. Heobxooumvie u
oocmamounvie ycnosus. Konrpnpumep. JlokasarenscTBo oT npoTuBHOro. IIpsmas n oOpaTHast TEOpEMBI.
Ilonamue 06 axcuomamuke u aKCUOMAMUYECKOM nocmpoenuu ceomempuu. Ilamoiti nocmynam Jexkauda u
€20 UCMOopus.

MHoskecTBa 1 KOMOMHATOPUKA. MHodxcecmso. Dnemenm MHoxcecmaa, noomuodxcecmso. Qbveounenue u
nepeceuenue mHoxcecms. [uacpammeol Jiinepa.
[Tpumeps! penieHrss KOMOMHATOPHBIX 3a/1a4: epedop BapUaHTOB, TPABUIIO YMHOKEHUSI.

CraTuctuyeckue AaHHble. [IpencraBieHne AaHHBIX B BHUAE Tabnul, auarpamM, rpagukos. CpemHue
pe3yabTaToB U3MepeHHid. [IoHATHE O CTAaTUCTUYECKOM BBIBOJIE HA OCHOBE BBIOOPKH.
[TonsiTre ¥ MpUMEpPHI CITyYalHBIX COOBITHIA.

BepositHocTh. YacToTa cOOBITHSI, BEPOSTHOCTh. PAaBHOBO3MOKHBIE COOBITHSI U MOJACUYET UX BEPOSTHOCTH.
[IpencraBienne o reoMeTpUYECKON BEPOSITHOCTH.

HTOroBblii KOHTPOJIBLHBIH TECT.
IIporpamma 3JI€KTUBHOIO Kypca COIEPKHUT TPU MOMYJIA:



«Anzeopan(l u 2 wacmu), «I'eomempusan(lu 2 uacmu), «Peanvnas mamemamukar.

B monyie «Anreépa» orpabaThIBarOTCS HaBBIKH pelieHMs anreOpandeckux 3ananuit 1 vactu KUM
OI'D. D10 3a1aHUA ¢ BBIOOPOM OJJTHOTO OTBETA U3 YETHIPEX MPEIIOKEHHBIX BAPHAHTOB, C KPATKUM OTBETOM
¥ Ha COOTHECEHWE, C 3alMChI0 pelieHus. B 3ToM 0yioke mpoBepsieTcs BIaIcHHE OCHOBHBIMU aJITOPUTMAMH,
3HaHWE U TOHUMAaHUE KIIOYEBBIX JJIEMEHTOB COJAEpKaHUS (MaTeMaTUYECKUX MOHSTUH, WX CBOIICTB,
MPUEMOB pelIeHUs 3a7a4 U Tp.), YMEHHUE MOJb30BaThCsl MaTEeMATHUUYECKOW 3alUChi0, TPUMEHATh 3HAHUS K
pPELIEHUI0 MaTEMaTUYeCKUX 3a/ad, HE CBOJSALIMECH K MPSAMOMY IMPUMEHEHHUIO AJITOPUTMA.
3ajianus 2 4acTU HANpaBJICHbl HA MPOBEPKY BJIAJCHUS MaTepUaOM Ha MOBBIIIEHHOM ypoBHe. Mx
HazHaueHue — nuddepeHIpoBaTh XOPOILIO YCIEBAIOIIMX MIKOJIBHUKOB 110 YPOBHSM MOJITOTOBKH, BBISBUTH
HamOoJee TMOATOTOBJICHHYIO YacTh BBIMYCKHUKOB, COCTaBISIONIYI0 TOTEHIHMAIBHBIA KOHTHHTEHT
NpOoQUIBHBIX KJIACCOB. OTH YAcTH COAEpX AT 3a/laHds MOBBIIICHHOTO YPOBHS CIOKHOCTH, KOTOpBIE
HAIPABJIEHbI HA TPOBEPKY TAKUX KAUYECTB MATEMATUYECKON MOATOTOBKHU BBIITYCKHUKOB, KaK:
- YBEpEHHOE BiaJicHHe (HOPMaIbHO-ONEPATUBHBIM ajIredpanyecKuM anmnapaToMm;
- YMEHUE PELINTh IUIAHUMETPUYECKYIO 3a7ady, NPUMEHSS pa3IndyHbIE TEOPETUUECKUE 3HAHUS Kypca
TE€OMETPUH;
- YMEHHUE PEIINTh KOMIUICKCHYIO 3ajady, BKIIIOYAIONIYI0 B ce0s 3HaHUS M3 Pa3HBIX TEM Kypca;
- yMEHHE MaTeMaTH4YeCKH I'PaMOTHO M SICHO 3alKcaTh pElIeHHe, IPUBOJS MPU 3TOM HEOOXOAUMBIE
MOSICHCHHUS 1 0OOCHOBaHMUS,
- BJIaJICHUE [TUPOKUM CIIEKTPOM MIPHUEMOB U CIIOCOO0B pacCyKIeHUI.

Moayab «I'eomeTpus» coaepkuT reomerpuueckue 3amaun 1 gactu KM OI'D. B stom Omoke
MTOBTOPSIFOTCS OCHOBHBIE T€OMETPUYECKUE CBEIEHHUS, U OTPa0aThIBAETCSl HABBIK PEIICHUS T€OMETPUUECKUX
3azay.
3ajiaHusl 4YacTU 2 HaNpaBJICHbl HA TMPOBEPKY YMEHHUS PelIaTh IUIAHUMETPUUYECKYIO 3a/iauy, MPUMEHSS
pa3inyHbIe TEOPETUYECKHUE 3HAHUSI Kypca TEOMETPUN; YMEHHSI MATEMATHUYECKH IPAMOTHO U SICHO 3aIMChIBATh
pelIeHre, MPUBOMAS MPH dTOM HEOOXOIUMBIC TIOSICHCHHSI U O0OOCHOBAHUS; BJIAJICHUE IIUPOKUM CIIEKTPOM
MIPUEMOB U CIIOCOOOB PacCyXICHUH.

Mopnyas «PeanbHasi maremaTmka» colepxkuT 3agaun 1 gactu KM OI'O. IIpaktuko-
OpUEHTUPOBAHHBIE 3aJaHUS TOJUEPKHUBAIOT Ba)KHOCTh OCBOCHUS TAKUX MaTEeMAaTUYECKUX KOMIIETEHIUH, KaK
yYMEHHUE NMPUMEHSTH 33/1aHUs B IPAKTHUECKON KHU3HHU U B CMEXKHBIX 001aCTAX.

HTorosoe 3ansiTue npeanojaract NpoBCACHUEC KOHTPOJIBHOTO TECTA IO MaTepuajliaM B (1)0pMe ors.

MeToanyeckuii KOMMeHTApPHUii. DIIEKTUBHBIE 3aHATHUS M0 KAXJIOU TeMe 1eecoo0pa3Ho pa30uBaTh
Ha otanbl (O10ku). Kaxxnas Tema HauMHAeTCs ¢ MOBTOPEHUS OCHOBHBIX Te€OpeM U (QopMyl, a Takke
pPacCMOTPEHMS HOBBIX, HE BXOJSIIMX B OCHOBHYIO IPOTpaMMy, HO HEOOXOAUMBIX MPU PEIIEHUH psijlia
3ajlad Ha HK3aMeHe. Brimensercsa mepBwiii 010k «OCHOBHBIE cBeAeHUs». 711 SKOHOMHU BpPEMEHH
UCHOJB3YIOTCA TaOmuIbl (pa3faTouyHbli Marepuan) ¢ (opMylaMd U pUCYHKAaMH, ONOpHBIE IUIAKATHI,
cranoBas Mpe3eHTALMS.

Bropoii 6ok «Pemaem BMecTe» mpeanonaraeT pa3dop peleHHi ONOPHBIX JEMOHCTPAIlMOHHBIX
3aJ1a4, UCTIOJIb3YIOIINX OCHOBHBIE TEOPEMBI U (POPMYIIBI IaHHOTO pa3jiesia 1 peliaeMble pa3HbIMU CIIOCO0aMH,
MOBTOPSETCSl AJTOPUTM pEIIEHHs 3a/Jad [0 TeMe. YUUTENIeM YHAEISIETCs Cepbe3HOe BHUMaHuEe paszdoopy
TUIUYHBIX OLIMOOK B XOJI€ PEIIEHUS 3a/1aHus, a TaK)Ke 3aliCy OTBETAa B AK3aMEHAI[MOHHBIN O1aHK. Perarorcs
3aJjaHus U3 4acTd | 3K3aMEHAIMOHHOW paboThI ¢ BHIOOPOM OJHOIO OTBETA M3 YETBIPEX MPEIOKEHHBIX
BapHaHTOB, C KPaTKUM OTBETOM U Ha YCTaHOBJIEHUE COOTBETCTBUS MEXIY OOBEKTaMH JABYX MHOJKECTB.

3aHsATHE MPOJIOJKACTCS PEIIEHUEM 3a7ad IPyNIaMH U CaMOCTOSATENbHBIM pelIeHHeM. JT0 OJOKH
«Pemaem B rpynmax» u «Pemaem camu». B Xone pemieHus 3anady peKOMEHAYETCS MPHJIEPKUBAThCS
npuHIMna «OT IPOCTOro K CI0KHOMY» MOJ pyKOBOJICTBOM YUHUTEIIS.

Yuutenr MOXET CIUIAaHMpPOBaTh YpPOKHM TMapHOW paboThl, TJ€ ydamuecs TOTOBITCS K
CaMOCTOSITEIbHOM U KOHTPOJIBbHOU padoTe, 3a4eTy, 3alIuTe MPOeKTa.



VYyurento He00X0AUMO MOOIIPATH CTPEMIICHUE YYaluXcsl paboTaTh B MHAUBUAYaJIbHOM pexkume. Ha
BCEX THUMAX 3aHATUN YUYMUTENIO ClEeIyeT MOAJNEPKUBaThb AaKTHUBHBIA IUAIOT C YYallUMHUCHA. YUUTEIb
CHCTEMAaTUYEeCKH OCYLIECTBISCT MOHHTOPUHT JIOCTH)KEHHUSI O0O0S3aTENbHBIX PpE3yJbTaToB O0ydeHHs,
CBOEBPEMEHHO OCYILECTBIIAET KOPPEKIMIO 3HAHUH yyaIluXCsl.

Annapam Konmpona.

B nmpouecce ocBoeHMs ydamMMcA KaXIOrO0 MOAYNIS Kypca HpPeSyCMOTPEHO IIPOBEAEHUE
TPEHHUPOBOYHBIX TECTOB M CAMOCTOSTEIBHBIX PA0OT, MO3BOJISIONINX MPOBOAUTH TEKYIIHA U TEMAaTHUECKUI
KOHTPOJIb 3HAHUW M yMEHUH ydammxcs. B KOHIe M3ydeHus Kypca MPOBOAMTCS HUTOrOBas KOHTPOJIbHAs
paborta.

TpeHupOBOYHBIE TECTHI U CAMOCTOATENIbHBIE Pa0OThI, HALIEIEHHbIE HA IPOBEPKY 3HAHUNA OCHOBHBIX
TEOPETUYECKUX CBEJICHUM, OLICHWBAIOTCS  «3auTe€HO» (IpU YCIOBUM BBIIIOJIHEHUM HE MeHee 75%
IIPEUIOKEHHBIX 3aJaHUI) UM «HE 3a4TeHO0». MIToroBas KOHTpoJbHast paboTa COCTABIIAETCS 10 MaTepHazam
B popme OI'D. Ilpu cocTaBiieHUH pabOThHI yYUTEIIb MOKET UCIIOJIb30BATh MATEPUAIIBI U3 CITUCKA JINTEPATYPHI,
PEKOMEHJ0BaHHbIE JUIsl OPraHU3aLUU MOAroToBKY kK OI'D.

Monayab 1. Anzedpauueckue 3a0anusn 6a306020 yposHs.

BBenenue: wnenb M colep)kaHME 3JIEKTUBHOTO Kypca, (opMbl KOHTpoJisi. OOBIKHOBEHHBIE U
necsiTuuHble 1podu. CtannapTHbIi By yucia. OKpyrieHue U CpaBHEHHE YHucell. byKBEHHbIE BBIPa)KEHUS.
Ob6nacte ponyctuMblx 3HaueHuidl. @opmynbl. CreneHb ¢ LeNbIM  [IOKa3zaTelieM. MHOTOUIEHBI.
[IpeoOpa3oBanue BbIpakeHUH. Pa3nmokeHHMe MHOTOWIEHOB HAa MHOXHUTENH. AJreOpandeckue apoOH.
Coxparienue anredbpanueckux pobeit. [IpeoOpa3oBanus panMoHaIbHBIX BeIpakeHUH. KBagpaTHble KOPHH.
Jluneitnsle u kBagpaTHble ypaBHeHus. Cuctemsl ypaBHeHUN. HepaBeHcTBa ¢ 0J1HOM NTepeMEHHON U CUCTEMBI
HepaBeHCTB. Perlenue KkBaapaTHbIX HepaBeHCTB. llocienoBaTenbHOCTH M Iporpeccuu. PekyppeHTHbIe
dbopmybl. 3aaun, perraeMbie ¢ TOMOIIBIO IPOTPECCHIA.

Yucna Ha koopanHATHOHN npsimoi. IIpencraBnenue pemieHUi HEPaBEHCTB M MX CUCTEM Ha KOOPAMHATHOMH
npsmoii. @yakiuu U rpadukud. OCOOCHHOCTH pPACIONIOKEHUS B KOOPAMHATHOW IUIOCKOCTH TpaduKoB
HEKOTOPBIX (PYHKIMI B 3aBUCUMOCTH OT 3HAYCHUS 1apaMETPOB, BXOJAIIUX B (POPMYJIbl. 3aBUCUMOCTb MEXKILY
BEJIMYMHAMHU.

Moayab 2. I'eomempuueckue 3a0auu 6a306020 yposHs.

TpeyronbHUKHM, YETBIPEXYTOJIbHUKH. PaBEHCTBO TpeyroibHUKOB, mojobue. dopmynbl IUIOMIAIH.
[IponopuronanbHble 0Tpe3ku. OKPYKHOCTH. YTJIbl: BHUCAHHBIE U LICHTPAJIbHBIE.

Monyas 3. Peanvnaa mamemamuxa.

[Ipouentel. CocTaBieHMEe MaTeMaTH4YeCKOW MOJENU [0 YCJIOBHIO 3adaud. TeKCToBble 3ajaud Ha
IpaKTUYeCKUi pacueT. YTeHue rpaguKoB U JuarpaMM. DJIeMEHTbl KOMOMHATOPUKH, CTATUCTUKU M TEOPUU
BEpPOSITHOCTEH. BriparkeHne BeMUIUHBI U3 (OPMYJIBI.

3aoanusn noevlUEeHHO20 YPOBHA CTLONCHOCHIU.

[IpeoOpa3oBanus anreOpanueckux BbIpaK€HUI. YpaBHEHUs, HEPABEHCTBA, cUCTEMBI. VccnenoBanue
¢byHkuuu u nocrpoenue rpaduka. Kycouno-zagannsie pynkiun. [loctpoenue rpagukos ¢ MmoayneM. 3anauu
Ha JIBIDKEHME. 3aauu Ha cMecH, criiaBbl. CIIO)KHBIC MPOIEHTHI. 3aauil Ha COBMECTHYIO padoTy. 3amanus C
napaMeTpoM: UcclieioBaHUe rpauKoB GYHKLUH, pellieHHe YpaBHEHHH U HEPAaBEHCTB ¢ apaMeTpoM. 3HAKU
KOpHEH KBaJpaTHOTO TpexwieHa. PacronokeHne KOpHeW KBajpaTHOro tpexwieHa. [lapamerpsr a, b, ¢ u
KOPHM KBaJIpaTHOTO TpeXwieHa. | eomeTpuueckue 3a1auu.

Hmozoeoe 3anamue. 1lpoBeieHre UTOrOBOro KOHTPOJIBHOIO TECTa



Kaneﬂnapﬂo-TeMaanecxoe NJJAaHHPOBaHUE

Ne
3aH No sausrus B Tema 3ansaTHA Alara
ST Teme [Inan (OF) ¥
Monayasb 1. AnredOpanyeckue 3ajaHusi 6230BOro YpoBHs
Buotuucnenusa (1 uac)
1 1 OOBIKHOBEHHBIE U IecATHYHBIE Apoou. CTaHAAPTHBINA BU/T
yucyia. TpeHUpOBOUHbIE BAPUAHTHI
Ypasenenus u nepasencmea (2 uaca)
2 1 JIuHeiiHbIie ¥ KBaJpaTHbIC YpaBHEHUA. T pEHUPOBOYHBIE
BapUaHTHI
3 2 Jluneiinble U KBaJpaTHbIe HepaBeHCTBA. CHCTEMBI HEPABEHCTB.
TpeHupoBoYHbIE BApHUAHTBI
Koopounamnasa npamas. I'pagpuxu (2 uaca)
4 1 UYucna Ha koopauHaTHOU npsimoil. [IpeacTaBnenue pemeHui
HEPABEHCTB U UX CUCTEM Ha KOOPJIAMHATHOM IIPSIMOM.
TpeHnupoBoYHbIE BapHUaHTHI
5) 1 I'paduxu QyHKIHMI 1 MX CBOKCTBA. TPEeHUPOBOYHBIC BAPHAHTEI
Anzeopauueckue svipaxcenus(l uac)
6 1 MHorouneHsl. Anredpandeckue 1poou, crerneHu. JlomycTumbie
3HAYEHUS NepeMeHHON. TPeHUPOBOYHbBIE BAPUAHTHI
Iocneoosamenvnocmu (2 uaca)
7 1 Yucnoseie nocnenoBarenbHocTh. [Iporpeccun.
8 2 Tpenuposounwvie sapuanmol.
9 1 Obobwarowuii mecm Mooy «Aneebpay» 6a308020 yposHsi.
Mopayas 2. I'eomerpuyeckue 3a1a4un 6a30BOro ypoBHs
Iloocuem y2noe(2 uaca)
10 1 Tpeyronbauk. YetbipexyroapbHuk. OKpyKHOCTb.
Tpuronomerpruyeckue GyHKIMH
11 2 Tpenuposounvle sapuanmeoi.
Ilnowaou gueyp (2 uaca)
12 1 YetbipexyroabHUKU. TpeyronbHUK. OKpY>KHOCTb M KPYT.
13 2 Tpenuposounsvie sapuarmui.
Buioop eepuvix ymeepircoenuii(1 uac)
14 1 | TpennpoBouHble 3a1anusl. TpeHUPOBOYHBIE BAPUAHTHI
Moayas 3. PeanbHasi MaTeMaTuKa
Texcmosoie 3a0auu (2 uaca)
15 1 TexcToBbl€ 3a7jaun HA MPAKTUYECKUN PaCUeT.
16 2 Tpenuposounvie sapuanmol.
Peanvnuaa nnanumempusn. Teopusa eéepoamnocmei (2 uaca)
18 1 Pemenue 3a1a4 npakTHYeCKOM HAIIPaBIEHHOCTH.
19 2 DeMeHThl KOMOMHATOPUKU U TEOPUH BEPOSTHOCTEH.

Moayab 1 u 2. 3agaHusi NOBBILIEHHOT0 YPOBHS CJ10:KHOCTH (5 4acoB)

IpakTuyeckue 3ananuda (1-53apanus): llunbl, 1ucTHl 0yMarm, MeCTHOCTD (2
BH/1Q), TEUKa




Hudposbie 00pa3oBaTebHbIE PeCypPChI:
1 https://oge.sdamgia.ru
2. https://www.time4math.ru/oge
3. https://neznaika.ru
4. https://fipi.ru  OtkpsiThiii 6ank 3aganuii GUITN
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https://fipi.ru/

		2023-08-30T11:56:45+0300
	Сошникова Людмила Сергеевна
	я подтверждаю этот документ своей удостоверяющей подписью




