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INOACHUTEJIbBHAS 3AITMCKA

Pabouas mporpamma o anredpe pa3paboTaHa Ha OCHOBE:

— ®@egepanbHOr0 TroCyAapCTBEHHOTO 00pPa30BATEIBHOTO CTaHJApTa OCHOBHOTO OOIIETo
o0pa3oBaHMs, YTBEPXKIEHHOTO NpUKa3oM MHUHHCTEPCTBA OOpa30BaHHUs M HAyKH
Poccuiickoit ®eneparuum ot 17.12.2010 Ne 1897 (¢ usMeHeHUsIMU U JOTIOTHEHUSIMU);

— @epepanbHOll  00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOrO o00Iiero o0Opa3oBaHuS,
YTBEpPKJICHHOW MpukazoM MuHuctepcTtBa mnpocemieHus Poccuiickoit denepanuu ot
18.05.2023 Ne 370 (c u3MEHEHHUSIMU U TOTIOJIHCHHUSIMH);

— Ilonoxenuss «O paboueil mporpamme y4eOHOro MpeaMera, Kypca rocyAapCTBEHHOTO
010/KETHOTO 001Ie00pa3oBaTeIbHOTO YupekaeHus auHed Ne 373 MoCKOBCKOTO paiioHa
Cankr-IlerepOypra « JKOHOMUYECKHI JTUTICI.

Hacrosimasi pabouasi mporpamma sIBISIETCSI COCTaBHOW YacThIO OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl OCHOBHOTO obmiero obOpaszoBanust ['BOY muneir Ne373 MockoBckoro paiiona
Cankr-IlerepOypra (comepkareabHbINA pa3aen).

O0uras xapakTepucTHKA Kypca

Anrebpa sIBISICTCS OJHHM W3 ONOPHBIX KYpPCOB OCHOBHOI'O OOINEro oOpa3oBaHWs: OHA
o0ecrieyrBaeT U3yYCHUE IPYTUX JUCIHUILINH KaK €CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHUE HEOOXOJMMO ISl TMPOJOJDKEHHUS 00pa3oBaHUs W IS MOBCETHEBHOM
*u3HU. PazButue y 00ydaronMxcs Hay4YHBIX MPEICTABICHHNA O MPOUCXOKICHUU M CYHIHOCTH
anreOpandyecknx aOCTpakIHid, Crocode OTpaKEHUS MaTeMaTH4eCKOH HayKoW SBICHUH U
IPOIIECCOB B TPUPOAE W OOMIECTBE, POJIM MATEMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
NO3HAHWUU U B TPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAUYECTB
MBIIUICHHS, HEOOXOMUMBIX JUIsI aJIallTalldd B COBPEMEHHOM IH(poBoM oOmiectBe. M3yueHue
areOpbl 00ecrieunBacT pa3BUTUE YMEHHsI HAOII01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NecTBUs, BBIBOABI, (POPMYIHUPOBaTh yTBepkIeHHs. OcBOoeHHE Kypca aireOpbl oOecreynBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaloUIMXCSA: OHM MHCIOJBb3YIOT JIeAYKTUBHBIE U
WHIYKTHBHBIE PACCYXICHUs, 0000IIeHNe M KOHKPETH3aIUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyueHue anrebpe mpeanoyaracT 3HAYUTEIBHBI OOBEM CaMOCTOSTEIHHOW JESITEIIBHOCTH
00yJaromuxcsi, TOITOMY CaMOCTOSTEIIFHOE pEHIeHHe 3a4ad OOYYaloUIMMHCS  SBISIETCS
peanu3anuen 1eaTeIbHOCTHOTO IPUHITUIA O0yUeHHS.

B cTpykType nporpaMmsl yueOHOTo Kypca «Anredpay yriyoaEéHHOrO H3yueHHs] OCHOBHOE
MECTO 3aHUMAIOT  CoJepXkaTelbHO-METOIMYecKue JUHMM: «Yucna ©  BBIYHUCICHUAY,
«AnreOpanueckue BhIpAXKECHHs», «YpaBHEHHUS W HepaBeHCTBay, «DyHkium». Kaxnas u3 3tux
COJIEPKATEIBHO-METOAUYECKUX JINHUKA Pa3BUBACTCS HA MPOTSIKEHUN TPEX JIET U3YyYEHHUs Kypca,
B3aMMOJICHCTBYS C IpyTUMU €ro JUHUSAMU. B Xoz1e u3yueHus Kypca o0y4yaroummcs TpUxXoauTcs
JIOTMYECKH PACCYXkJaTh, MCIIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN S3bIK. B CBs3u ¢ 3TUM B
nporpaMMmy  y4eOHOro Kypca «Aniredpa» BKIIOYEHBI HEKOTOpPHIE OCHOBBI  JIOTHKH,
NpEJCTaBICHHbBIE BO BCEX OCHOBHBIX pasfellax MaTeMaTH4eCKOro OO0pa3oBaHHs U
CIOCOOCTBYIONIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHHUBEPCAJIHHOTO MAaTEeMaTHYECKOTO
s3bika. CojiepKaTelbHOM U CTPYKTYpHOH OCOOEHHOCTBIO YUeOHOTO Kypca «Amredpay sBiseTcs
€ro MHTETPUPOBAHHBIN XapakTep.

Kpome Toro, B mporpammy y4deOHOTO Kypca «AinreOpa» BKIIOYEHA COJIECpIKATEIBHO-
MeToauveckas JIMHUA «BeposATHOCTH M cTaTUCTHKa», KOTOpas (OopMUPYET y 0O0ydarommxcs
q)YHKHHOHa.]'H)HyIO TpaMOTHOCTb, BKIIFOHAIOIIYIHO B ceds YMCHHUE BOCIIPUHHUMATb U KPUTHYCCKU

aHaTM3UpoBaTh MH(GOPMAIMIO, NPEACTABICHHYIO B  pPa3iM4HbIX (opmax, I[OHUMATh
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BEPOSITHOCTHBIM XapaKTep MHOTUX peajbHBIX IIPOLECCOB M 3aBUCUMOCTEH, IPOU3BOIUTH
MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

VYraoy6néuuslii  Kypc — anreOpbl  XapakTepus3yeTcs H3Y4YEHHEM  JIOTOJIHUTEIBHOTO
TEOPETUYECKOr0 ammapara M CBS3aHHBIX C HUM METOJOB pelIeHus 3amad. AnreOpa sBiseTcs
A3BIKOM ISl OIMCaHMS OOBEKTOB M 3aKOHOMEPHOCTEH, CIyXHMT OCHOBOM MaTreMaTH4ecKOoro
moaenupoBanus. [Ipu 3ToM camMu 0OBEKTHI MaTeMaTHMYECKMX YMO3AKIIOUEHUH M MpPUHATHIE B
asreOpe MpaBuila X KOHCTPYMPOBAHUS CIIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBIBATH
U JOKa3plBaTh CY)KICHUSA, DPa3BUBAIOT MATEMAaTUYECKYI0 HMHTYULUIO, KPaTKO M HarjasgHO
PACKpBIBAIOT MEXAHU3M JIOTHYECKUX OCTPOCHUH U ydaT UX IMPUMEHEHHUI0. TeM caMbIM anrebpa
3aHMMaeT OJHO M3 BEAYIIMX MECT B (DOPMUPOBAHMM HAYYHO-TEOPETUUYECKOTO MBIIIICHHS
o0yyJaromxcs.

Henu usyuenusn Kypca «Anzeopar:

*  pa3BUTHE JIMYHOCTHOTO M KPUTUIECKOTO MBIIIICHUS, KYJIbTYPBI PEUH;

* BOCHHUTaHHE KAa4yeCTB JUYHOCTH, OOECIEUMBAIONIMX, YBaXXCHHE K HMCTHUHE U KPUTHUYECKOTO
OTHOUICHUS K COOCTBEHHBIM U YYXKUM CYXKJACHUSM;

* (opmupoBaHMEe Ka4yeCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTallud B COBPEMEHHOM
WH(pOpPMaIMOHHOM OOIIIECTBE;

* pa3BHUTHE UHTEpECa K MATEMATUYECKOMY TBOPUYECTBY U MATEMATUUYECKUX CIIOCOOHOCTEH

* (opMHpOBaHUE MPEACTABICHUIN 00 HAESIX U O METOAaX MaTeMaTUKU KaK 00 YHHUBEPCATbHOM
SI3BIKE HAYKU M TEXHUKHU, YaCTH OOIICUESIIOBEYCCKON KYIbTYPHI;

* YMEHHUE BHUJETh MaTEMAaTHYECKYIO 3aJadyy B OKPYXKAaIOIIeM MHUpPE, HCIO0Ib30BaTh
MaTeMaTUYeCKHUe CPEJCTBA HATJISIIHOCTH (PUCYHKH, YEPTEKH, CXEMBbI) AJS HIIIIOCTpPALUH,
WHTEPIIPETAINH, APTyMEHTALIUH;

* OBJAJEHUE YMEHHEM JIOTHYEeCKH OOOCHOBBIBaTH TO, YTO MHOTHE 3aBUCHUMOCTH,
oOHapyXeHHbIE TyTEM PACCMOTPEHUS OTAENbHBIX YaCTHBIX CIy4YaeB, UMEIOT 00IIee 3HaUeHUE
U PacIpOCTPAHSIOTCS HA BCe (DUTYPHI OMPEICICHHOTO BUJIA, W, KPOME TOTO, BHIPAOATHIBATH
MOTPEOHOCTH B JIOTHYECKOM 00OCHOBAaHUHU 3aBUCUMOCTEH.

3aoauu uzyuenun Kypca «Anzeopar:

* BBISBJIICHHE NMPAKTUYECKON 3HAUMMOCTH HAyKH, €€ MHOTOOOpPa3HbIX MPUIIOKEHUN B CMEKHBIX
JUCLUIUINHAX U TOBCEHEBHOM IE€ATEIbHOCTH JIIOJIEH;

* co3gaHMe (QyHIaMeHTa JJIsi MaTeMaTHYecKOro pa3BUTUs, (HOPMUPOBAHHMS MEXaHM3MOB
MBILIEHHS, XapaKTePHBIX JUIsI MAaTEMAaTHUYECKOM NesTeTbHOCTH

* TMOATOTOBKA yyallluXcs K OCO3HAaHHOMY BBIOOpY mpoduis oOydeHHMs B CpeiHel IMIKoJje,
npodopHreHTalys Ha npodeccruy HHKEHEPHO-TEXHUYECKOTO CIIEKTpa.

Y4yeOHo-MeTOANYECKHHA KOMILIEKT

Anrebpa. 7 kiacc. YueOHUK A5 0011e00pa3oBaTeIbHbIX Opranu3aunii (yriryoa€éHHbIA ypOBEHbD).
B 2 4./ AT. Mopakosuu, H. I1. Hukonaes. — M.: MHemo3uHa,;

Anrebpa. 8 kiacc. YueOHUK A5 0011e00pa3oBaTeabHbIX Oprann3aunii (yriryoaéHHbIA ypOBEHbD).
B 2 4. /[A.l'. MopakoBu4 u jp.] ; moxa pen. A. I'. Mopakosuua. — M.: MHeMoO3uHa,

Anrebpa. 9 kiacc. YueObHUK A5 0011e00pa3oBaTeabHbIX Oprann3aunii (yriryoaéHHbIA ypOBEHbD).
B 2u4./[A.T. Mopaxosu4 u np.] ; mox pen. A. I'. Mopakosuda. — M.: MHemo3uHa.

MecTto npeamera B y4eOHOM ILJIaHe



B yuyeOHoM muiaHe nuies Ha U3y4deHHe anreOpbl B 7 - 8 Kilaccax OTBEIEHO IO 5 4acoB B
Henemo. M3 Hux 3 vaca u3 00s3arenbHO YacTH y4eOHOro IjaHa, 2 4aca U3 4acTH Yy4eOHOro
iaHa, GopMHpPyeMOl y4acTHHUKaMH 0Opa3oBaTelbHBIX OTHOIIeHWH. B 9 kmacce — 4 dvaca B
Henento. M3 Hux 3 yaca u3 o0s3aTenbHOM YacTh ydyeOHOro IutaHa, | 9ac w3 4acTu yuyeOHOro

IJ1aHa,

dopmupyemoii ydacTHHUKamMu o0Opa3oBaTeNbHBIX OTHOLIEHWH. Bcero 3a ypoBeHb

OCHOBHOT0 00I11eT0 00pa30BaHMs Ha U3YYECHHE Kypca anreOpsl oTBoAUTCS 476 4acoB.

Kitaccet KonungectBo KomunuecTso Bcero gacos 3a [Ipumeyanue
YacoB B HEJCNIO | y4eOHBIX HEJleTb | y4eOHBIN roj
7 Knacc 3 34 102 gaca W3 obs3aTensHoi yactu Y11
8 Kitacc 2 34 68 yacos W3 yactu YII, popmupyemoit
Hroro:170 y4acTHUKAMU 00pa30BaTeIIbHbBIX
4acoB OTHOIIICHUN
9 knacc 3 34 102 gaca U3 obs3arensHoi yactu YII
1 34 34 yaca W3 gactu YII, popmupyemoii
HUroro: 136 y4acTHUKaMU 00pa30BaTeIIbHbIX
4aCcoB OTHOIIICHUM

TpeboBaHus K pe3yJbTaTaM 00yUeHHsI H OCBOCHHIO COIePKAHHUS Y4eGHOI0 Kypca

[Iporpamma  oOecnieunBaeT  JOCTH)KEHHE  CIIEAYIOLIUX

00pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00I1IET0 00pa30BaHUs:

pe3yabTaTOB  OCBOCHHUS
JUYHOCMHbLE:

1) chopmMupoBaHHOCTH OTBETCTBEHHOTO OTHOUICHHS K YYEHHUIO, TOTOBHOCTb U
CIIOCOOHOCTH, OOYYAIOIIUXCS K CAMOPAa3BUTHUIO M caMOOOPAa30BaHHMIO Ha OCHOBE MOTHBALIUU K
0o0y4eHHI0 U MO3HAHUIO, BRIOOPY NaibHeiiiero odpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUPE
npodeccuit u npodhecCHOHATBHBIX MPEAIOYTECHHH, OCO3HAHHOMY IMOCTPOCHHUIO WHAUBHIYabHOM
00pa30BaTeNbHOI TPACKTOPUU C YIETOM YCTOMUMBBIX MO3HABATEIBHBIX HHTEPECOB;

2) chopMHUPOBAaHHOCTH LEIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOMIECTBCHHON NIPAKTHKH;

3) chopMHpPOBAHHOCTh KOMMYHHKATHUBHOM  KOMIIETEHTHOCTH B  OOIIEHUU W
COTPYTHUYECTBE CO CBEPCTHUKAMHM, CTAPITUMH ¥ MJIQIIIUMU, B 00pa30BaTeIbHON, OOIIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIeI0BATEIbCKON, TBOPUECKON U APYTUX BUAAX EATEIHHOCTH;

4) yMeHue SICHO, TOYHO, TPAMOTHO HM3J1araTh CBOM MBICITU B YCTHOM M MUCHMEHHOU peyH,
MOHUMATh CMBICIT TIOCTaBJICHHOMN 3a]au, BBICTpAaUBaTh apryMEHTAIUIO, PUBOAUTH MIPUMEPHI U
KOHTPIIPUMEDHI;

5) nmpeacTaBieHnEe 0 MaTEMaTUYECKON HayKe Kak cepe 4elIOBeUeCKOU NeITeIbHOCTH, 00
sTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JIJIS PA3BUTHS [IHBIIIN3AIINN;

6) KpUTUYHOCTh MBIINUICHHUS, YMEHHE paclo3HaBaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBAaHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

7) KpeaTUBHOCTh MBIIUICHUS, WUHUIIMATUBA, HAXOJAYUBOCTh, aKTUBHOCTH MPHU PEIICHUU
anredpanvecKux 3ajad;

8) yMeHHE KOHTPOJMPOBATH TMPOLIECC M pe3yNbTaT y4yeOHOW MaTeMaTHYeCKOM
JESITEIIbHOCTH;

9) cnocoOHOCTh K SMOIMOHATBFHOMY BOCHPHATHIO MaTEMaTHYECKUX OOBEKTOB, 3ajad,

pELIeHUH, pacCyKICHUI.

Memanpedmemuble:




1) ymMeHue caMOCTOSTENBHO IJIAHUPOBATh AJIbTEPHATHUBHBIE IYTH IJOCTHKEHUS LENEH,
OCO3HAHHO BBIOMpaTh Hanbosee 3(PpPeKTUBHBIE CIIOCOOB! pelIeHUs] YUeOHBIX M MO3HABATEIBHBIX
3a/1a4;

2) yMeHHEe OCYIIECTBIATH KOHTPOJIb [0 PE3YAbTATY U IO CIIOCO0Y MOJTYyYSHHS pe3yibTaTa

3) ymeHHMe aJeKBAaTHO OLEHUBATh MPAaBUWJIBHOCTh WM OIIMOOYHOCTH BBIOJHEHUS
yueOHoI 3a1aun, €€ 00BEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BOBMOKHOCTH €€ PeIleHUs;

4) oOcCO3HaHHOE BIAJICHWE JIOTMYECKUMHU JICUCTBUSMHU OINpEAENCHUS IOHSATHH,
0000111eHNS, YCTAHOBJICHHS aHAIOTHM, KiIacCU(PHUKAIIMM HA OCHOBE CaMOCTOSITEIIBHOTO BBbIOOpa
OCHOBaHUU U KPUTEPHUEB, YCTAHOBIICHUS POJOBUIOBBIX CBS3EH;

5) yMeHHe YyCTaHaBIMBaTb IPUYMHHO-CIIEJICTBEHHBIE CBSI3U; CTPOUTH JIOIMYECKOE
paccyX/1eHne, yMO3aKJItoueHUe (MHAYKTUBHOE, 1€IyKTUBHOE U 110 aHAJIOT'MH) U BBIBOJBL;

6) yMeHHE CO3/1aBaTh, MNPUMCHITH W NPEOOPA3OBHIBATH 3HAKOBO-CHMBOJIHYECKHE
CPEJCTBA, MOJIEJIN U CXEMBI JUIsl pEIIeHUs yUeOHBIX U I03HABATEIbHBIX 33/1a4;

7) yMeHHE OpPraHHU30BbIBATh Y4eOHOE COTPYAHHUYECTBO U COBMECTHYIO AESTEIBHOCTH C
YUUTEJIEeM U CBEPCTHUKAMH: OIpPENessaTh LeIH, pacupeaeneHue GyHKIUN U pojeil y94acTHUKOB,
B3aMMOJICICTBHE U 00IIMe crnocoObl paboThl; yMeHHE padoTaTh B TPYIIE: HAXOIUTh oOIee
peleHrne W paspemarb KOH(IUKTBI Ha OCHOBE COTJIACOBAHUS IMO3UIMN M y4€Ta WHTEPECOB;
CiIymath napTaépa; GopMyaupoBaTh, apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHUE;

8) copMUPOBaHHOCTh Y4EOHOH M OOIICTIOIB30BATEIHLCKON KOMIICTCHTHOCTH B 00JIACTH
UCIIOJIb30BaHUsI HH(POPMAITMOHHO-KOMMYHUKAMOHHBIX TexHoJorui (MKT-koMiiereHTHOCTH);

9) mepBOHAUYANBHBIE MPEACTaBICHUS 00 HIEAX W O METOJaX MAaTeMaTHKH Kak 00
YHHUBEPCATHHOM SI3bIKE HAYKU M TEXHUKH, O CPEJICTBE MOJICIUPOBAHHS SIBJICHUN U TPOIIECCOB;

10) ymeHue BUIETh MaTeMaTHYECKYIO 3aJadyy B KOHTEKCTE MPOOJIEMHOW CUTyalluu B
IPYTUX AUCUUIUIMHAX, B OKPYKaIOIIEH )KU3HU;

11) yMeHue HaxoIuTh B Pa3IUYHBIX HMCTOYHHUKAX HH(OpMaLNIO, HEOOXOAUMYIO IS
pelIeHnsl MaTeMaTHYeCKUX NpodjeM, W TPEACTaBIsATh €€ B IMOHATHOH (opme; MPUHUMATH
pelIeHrE B YCIOBUAX HEMOJHON U N30BITOYHOM, TOYHOH M BEPOSITHOCTHOW MH(OpMaLnu;

12) ymeHue mNoOHUMaTh M HCIHOJB30BaTh MaTeMaTHYECKHE CPEACTBA HAIJISJHOCTU
(pUCYHKH, YEpTEXH, CXEMBI U JIp.) JUIsl WJUTFOCTPALlUU, UHTEPIPETAI[UH, apTyMEHTAIIUH;

13) yMeHue BBIABUTATH THUNOTE3bl MPH pEHIeHHH YYeOHBIX 3aJady M TOHHUMATh
HE00XO0IUMOCTh MX MPOBEPKHU;

14) ymeHue NpUMEHATh MHAYKTUBHBIC U JIETyKTUBHbIE CIIOCOOBI PACCYXIACHUN, BUAETh
pa3IM4YHbIE CTPATETUU PEUICHMS 3a/1a4;

15) moHMMaHue CYIIHOCTU JITOPUTMUYECKHUX MPEANUCAaHUA U yMEHHe JeiCTBOBaTh B
COOTBETCTBUHU C MPEAJI0KEHHBIM aJTOPUTMOM;

16) ymeHue caMOCTOATEIbHO CTaBUTh LIE€JH, BHIOMpPATh M CO3/1aBaTh AJTOPUTMbI JJIs
penieHust yueOHbIX MaTEeMaTHUYECKUX MPoOIIeM;

17) ymMeHue IUIaHUPOBATh M OCYIIECTBISAThH JIEATEIbHOCTh, HAIIPABJIEHHYIO HA pEIICHUE
3a/1a4 UCCIIEI0BATENBCKOTO XapaKTepa.

npeomemnbule:.

BrinyckHuk Hayuutess B 7-9 kiaccax (I MCHOJb30BAHWSI B NMOBCEAHEBHOW KU3HU M
odecrneyeHUs1 BO3MOKHOCTH YCIIEITHOI'0 NMPOAO0JIKEeHUsI 00pa30oBaHUs HA 02a30BOM YPOBHe)
DJIeMeHTBI TEOPHMH MHOKECTB 1 MATEeMAaTHY€eCKOH JIOTUKH

*  OnepupoBarh Ha 0a30BOM ypOBHE HMOHSATHUSIMH: MHOXKECTBO, RJIEMEHT MHOXKECTBa,
MOJIMHO>KECTBO, IPUHAJIEKHOCTD;



*  3aJaBaTh MHOXKECTBA MEPEUUCICHUEM HX 3JIEMEHTOB;

* HAXOAWTH MepeceueHue, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEHUIITUX CUTYAIIHSX;

e omepupoBaTh Ha 0a30BOM YypOBHE IOHSATHUSMU: OIpEIETICHHE, aKCHOMa, Teopema,
JI0Ka3aTeNbCTBO;

* MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI JIJIs1 TOATBEPIKICHUS CBOMX BbICKA3bIBAHUM.
B noBceaqHeBHOM KM3HN U NIPU U3YYEHUH IPYTUX MPEAMETOB:

*  HCHOJIb30BaTh TI'paUUYecKOe IMPEACTABICHHE MHOXKECTB JUIsl OMHCAHUS peabHBIX
MIPOIIECCOB U SIBJICHHM, IIPH PEIICHUH 3a/1a4 APYTUX YIeOHBIX MPEIMETOB.
Yucaa

*  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSIMH: HATYypaJIbHOE YHUCIIO, IIETI0€ YHCIIO,
OOBIKHOBEHHAsI Jpo0Ob, JecATHYHas JpoOb, CMeIIaHHas Jpo0b, palHOHATBHOE YHUCIIO,
apru(MeTHUECKUI KBaIPaTHBIM KOPEHB;

*  HCIOJIB30BaTh CBOMCTBA YMCEJI U IIPABUJIA ACWCTBUM IIPU BBIIOJHEHUYN BBIYMCICHUN;

*  HCMOJIb30BaTh MPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUHN BBIYMCICHUN
Y pEUICHUH HECJIOKHBIX 3a/1a4;

*  BBINOJHATH OKPYIJIEHUE PALIMOHAJIBHBIX YMCETI B COOTBETCTBUM C IPABUIIAMU;

*  OIEHMBATH 3HAYEHUE KBAJIPATHOTO KOPHSA U3 MOJIOKUTEIIBHOTO [EJIOTO YUCIA;

*  pacIiO3HaBaTh PALMOHAJIBHBIE U UPPALMOHAIIBHBIC YUCIIA;

*  CpaBHHMBATH YHUCIIA.
B noBcenHeBHOM KU3HM U NIPU U3YYEHUH IPYTUX NPeIMETOB:

*  OLICHMBATh PE3YJIbTATHI BEIYMCICHUN MPU PEIICHUN MPAKTUUECKUX 3a/1a4;

*  BBINOJHATH CPABHEHHE YMCEN B PEAJIbHBIX CUTYalUAX;

*  COCTaBJISITh YMCJIOBBIE BBIPAKCHHS MPHU PEIICHUM MPAKTUYECKUX 3a]ad W 3a7ad U3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxnecTBeHHbIE IPe0OPaA30BaAHUS

*  BBINOMHATH HECIOXKHBIE MPeoOpa3OBaHMs JUISI BBIYMCICHUS 3HAYEHUW YHCIIOBBIX
BBIPDOKEHHM, COJEpP)KAIIMX CTENEHH C HATypalbHBIM TIIOKa3aTejleM, CTENeHH C IEeJIBIM
OTPULATEIbHBIM IMOKA3aTENIEM;

*  BBINOJHATH HECJIOXKHBIE MPEoOpPa30BaHMSI LETBIX BBIPAKEHUMN: PaCKpBIBaTh CKOOKH,
MPUBOIUTH MOAOOHBIE ClIaraeMbie;

*  HCIOJIb30BaTh (HOPMYINBI COKPAIIEHHOTO YMHOXEHHsS (KBaJpaT CYMMBI, KBaapaT
pa3HOCTH, Pa3HOCTh KBAJIPATOB) TS YIIPOLIECHHS BRIYUCICHUN 3HAYCHHUH BHIPAKEHUM;

*  BBINONHATH HECIOXKHBIE TPeoOpa3oBaHUsl JPOOHO-TUHEHHBIX BBIPAXKEHUH U
BBIPXKEHMI C KBaJpaTHBIMU KOPHSIMH.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

*  TIOHMMAaTh CMBICII 3aMMCH YKCIIa B CTAHAAPTHOM BH/JIE;

*  omepupoBaTh Ha 6a30BOM YPOBHE MOHITHEM «CTaHAPTHAS 3alHUCh YHCTIAY.
YpaBHeHusi 1 HepaBeHCTBA

*  OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSMHU: PABEHCTBO, YHCIOBOE PABEHCTBO,
ypaBHEHUE, KOPEHb YPaBHEHHUS, PEIICHHE YPAaBHEHUS, YKMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHre HEPABEHCTBA;

*  TIPOBEPATH CIPABEJIMBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;

* pemaTh JWHEWHbIE HEPABEHCTBA M HECIOXHBIE HEPABEHCTBA, CBOJSIIUECT K
JIMHEWHBIM;

*  pemaTh CUCTEMBI HECIIOKHBIX TUHEHHBIX YpaBHEHUN, HEPABEHCTB;

*  TIPOBEPATH, SABJISCTCS JIU JAHHOE YHCJIO PEIICHUEM YpaBHEHHS (HEpaBEHCTBA);



*  pemarth KBaJIpaTHBIC YpaBHEHUS 10 (HopMyIie KOPHEH KBaAPATHOTO YPaBHEHNUS,
M300pakaTh pEIICHHUSI HEPABEHCTB U UX CHCTEM Ha YHCIOBON MPSIMOM.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

*  COCTaBJIATh M pEIIaTh JUHEHHbIC YPAaBHEHUS MPU PEUICHUU 3a/1ay, BOZHUKAIOIIUX B
JIPYTUX y4eOHBIX NMpeAMETax.

DOyHKIUHA

*  Haxonuts 3Hauenue GyHKINHU 1O 3aJaHHOMY 3HAUEHUIO apryMEHTa;

*  HaxoJIuTh 3HAUCHHUE apryMEHTa IO 3a/laHHOMY 3HAYCHHIO (YHKIIMH B HECIOMKHBIX
CUTyalUsX;

*  ONpEleNATh IOJOKEHUE TOUKM IO €€ KOOpAMHATaM, KOOpJAMHAThl TOYKH IO €€
II0JIO’KEHUIO HAa KOOPAMHATHOM IJIOCKOCTH;

* 1o rpaduKky HaXoAWUTh OO0JACTh ONpEAETCHUS, MHOXXECTBO 3HAYCHUH, HYIH
GYHKIIUHM, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHuUs U  yObIBaHUS,
HauOoJIbIlIee U HAaMMEHbIIee 3HaUeHUs DYHKIUU;

*  CTpouTh I'paduK JUHECHHON PYHKITUH;

*  MPOBEPSATH, ABISACTCS JIM JAHHBINA rpaduk rpadukoM 3alaHHON QYHKIMH (JTMHEHHOH,
KBaJIpaTHYHOM, 00paTHON MPOMOPIUOHATEHOCTH);

*  ompenensaTh NPUOIMKEHHbIE 3HAYEHUS KOOPAMHAT TOYKH IE€peceueHusi rpapukoB
byHKIUI;

* omepupoBaTb Ha  0a30BOM  ypOBHE  MOHSATHSMHU:  IOCJIEJOBATEIbHOCTb,
apudmeTnyeckas nporpeccusi, reoMeTpuieckas porpeccus;

* pemarb 3a7aud HAa TPOTPECCHH, B KOTOPBIX OTBET MOET OBITh TOIy4YeH
HEMOCPEICTBEHHBIM MOCUETOM 0€3 MPUMEHEHUs (HOPMYIL.

B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

*  HCIIOJIb30BaTh rpauKu peasibHbIX MPOIECCOB U 3aBUCUMOCTEH ISl OTIPEACTICHUS UX
CBOWCTB (HAamMOOJIbIIME M HAWMEHbBINME 3HAYCHUS, MPOMEKYTKH BO3PACTaHHUS W YOBIBaHHA,
00J1aCTH MOJIOKUTETBHBIX U OTPULIATENbHBIX 3HAUEHUH U T.11.);

*  HCIOJIb30BaTh CBOMCTBA JUHEWHOW (PYHKIMU M ee rpaduK MpH pPEHIeHUH 3a/1a4d U3
JIPYTUX y4eOHBIX MPEIMETOB.

CraTucTuKa ¥ TeOpHUs BEPOATHOCTEH

* lUmerp mpencraBieHHEe O CTAaTUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTHU
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

* pemarb MNpocTeWIIMe  KOMOMHATOpHBIE  3aJayd  METOJAOM  MPSMOT0 U
OpPraHU30BaHHOTO Nepedopa;

*  MPEACTaBIATH JAAHHBIE B BUJE TaOIUL, 1UarpaMm, rpagukos;

*  YUTaTh UHPOPMALIHIO, IPEJCTABICHHYIO B BUJI€ TAOJIHIIBI, JUArpaMMBbI, rpaduka;

*  ONpeneNsITh OCHOBHbIE CTATUCTUYECKUE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;

*  OIICHUBATH BEPOSTHOCTH COOBITHS B MMPOCTEHIIINX CITydasix;

*  HMETh MPEJICTABICHHUE O POJIM 3aKOHA OOJBIINX YUCENl B MACCOBBIX SIBICHUSX.
B noBceiHeBHO KU3HM ¥ TIPH U3YYEHHH JAPYTUX NMPEIMETOB:

*  OICHUBATh KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM mepedopa;

* HMETh TPEICTaBICHHE O POJIM MPAKTUYECKH JIOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI;

*  CpaBHUBATh OCHOBHBIC CTATUCTHYECKHE XaPaKTEPHCTHUKH, MOJYyYCHHBIC B IPOIECCe
peIIeHUS TPUKIIATHON 3aJ1a4H, U3YICHHS PEATLHOTO SIBIICHHUS,

*  OIICHUBATH BEPOSTHOCTH PEATHHBIX COOBITHUH U SIBJICHUW B HECIIO)KHBIX CUTYaIHSX.



TexkcToBbIC 321241

* Pemarth HECIOXHBIE CIOKETHBIE 3a/1a4dl Pa3HBIX THUIIOB HA BCE apu(METHUYECKUE
JIeiCcTBUS,

* CTPOUTH MOJIENb YCIOBUS 3amadd (B BHUAC TaONUIBI, CXEMBI, PUCYHKA WIH
ypaBHEHHUS), B KOTOPOM JaHbl 3HAUEHUS IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEIMYUH, C LIEJBIO
MIOMCKA PELICHUS 33]1a4H;

*  OCYUIECTBJIATH CIOCO0O MOMCKA PElICHUs 33/1a4d, B KOTOPOM PaCCy>KICHHE CTPOUTCS
OT yCIJIOBUS K TpeOOBaHUIO WK OT TPeOOBaHUS K YCIOBHIO;

*  COCTaBJIATH IUIaH PEIICHUS 3a]a4H;

*  BBIAEIATH dTallbl PEIICHUS 3a/1a4H;

*  UHTEPHPETUPOBATH BBIUMCIUTEIBHBIE PE3yJbTaThl B  3ajJade, MCCIEI0BATh
MOJIYYEeHHOE pEIICHUE 3a1a4H;

*  3HATh pa3JIMuue CKOPOCTEH 00BEKTa B CTOSIUEH BOJIE, IPOTHB TEUCHUS U [0 TCUCHUIO
peku;

*  pelaTh 3a/1a4yd Ha HAXOXKIEHUE YACTH YUCia U YKCIa 10 €ro YacTH;

* pemarh 3amadyd pa3HBIX THUMOB (Ha paboTy, Ha TMOKYNKH, Ha JABH)XEHHUE),
CBSI3bIBAIOLLMX TPU BEJIMYUHBI, BBIJCIATH 3TH BEJIMUYUHBI U OTHOUIEHUS MEXAY HUMU;

*  HAXOJUTh MPOIEHT OT YKCJIa, YUCIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE
CHWIKEHHUE WJIM MPOIEHTHOE MOBBIIIEHNE BETUYNHBI,

*  pelaTh HECJOXKHBIEC JIOTHYECKUE 33]1a4l METOJIOM PACCYXKICHUM.

B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

*  BBIIABUIATh TUIIOTE3bl O BO3MOJKHBIX MpPEICIbHBIX 3HAYEHUSX HCKOMBIX B 3a/aue
BEJIMYMH (J1e7aTh NPUKUIKY).

HcTopust MaTeMaTnuKH

*  OnwuceiBaTh OTAENIbHBIE BBIAAIOLIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJE PAa3BUTHS
MaTEMaTHUKHU KaK HayKH;

*  3HATh MPUMEPHI MATEMATHYECKUX OTKPHITUH U UX aBTOPOB, B CBA3U C OTCUECTBEHHOU
Y BCEMHPHOM UCTOPHUEH;

*  TIOHMMAaTh POJIb MaTEMATUKH B pa3BUTUU Poccum.

MeTtoabl MaTEMATHKH

* BroiOupare noaxoasmuii HU3y4EHHBIH METOJ [IJIsl pElIeHUs H3yYEHHBIX THUIIOB
MaTeMaTUYeCKHUX 3a/1a4;

*  [PUBOJAUTH MPUMEPhl MATEMATUYECKHX 3aKOHOMEPHOCTEH B  OKpYXarollen
JIEMCTBUTENILHOCTU U MIPOU3BEACHUSIX UCKYCCTBA.

Boinycknuk nonyyum 603moxcHocmos  Hayuumovca 6 7-9 Kaaccax O0aa  YCneuinozo
npPoooHCEHUA 00PA308aAHUA HA Y2T1YDJICHHOM YPOBHE
Dnemenmovl meopuu MHOMCECIE U MAMEMAMUYECKOU J102UKU

*  (C60600HO onepupo8amv NOHAMUAMU: MHONCECMBO, XAPAKMEPUCMUKU MHONCECMEA,
9/leMeHm  MHOMCecmeda, mnycmoe, KOHEUYHOe U OeCcKOHeYHOe MHONCeCMBO, NOOMHOICECMBO,
NPUHAONIEHCHOCTb, BKIIOYEHUE, DABEHCINEO MHONCECME, CNOCODbL 3A0aHUe MHONCECMEA,

* 3a0a8amb MHOMCECMBA PA3HBLIMU CHOCODAMU,

*  nposepamv 8bINOJIHEHUE XAPAKMEPUCTNIUYLECKO20 CBOLICNEA MHONCECMBA,

*  c80000HO ONEpUpPOBamMb NOHAMUIMU: BbICKA3bIBAHUE, UCMUHHOCMb U JOHCHOCHb
8bICKA3bIBAHUSL, CIONHCHBIE U NPOCHbIE 8bICKA3bIBAHUS, OMPUYAHUE BbICKA3LIGAHUL, UCMUHHOCTb



U JIOHCHOCMb YMEEPHCOEHUSL U €20 OMPUYAHUSA, ONepayuu Hao 6bICKA3bIGAHUAMU. U, UIU, He;
VCII08HbIE BbICKA3LIBAHUS (UMNAUKAYUL),

*  CmMpoumb 8bICKA3bIBAHUSA C UCNONIL308AHUEM 3AKOHO8 AN1I2e0Pbl 8bICKA3bIGAHU.
B noeceonesnoii scuznu u npu uzyueHuu opy2ux npeomenmos:

*  CmMpoums paccylcoerust Ha OCHO8e UCNOIb30BAHUSL NPABUT IOCUKIL,

*  UCNONL308AMb  MHOJNICECMBd, ONepayuu ¢ MHONCeCmeamu, ux epaguueckoe
npeocmasienue Onsi ONUCAHUSL PeasibHbIX NPOYecco8 U SGNeHUU, Npu peuleHuu 3a0ay Opyaux
VUeOHbIX NPeOMemos.

Yucna

*  (C60000HO  onepuposamv  NOHAMUAMU.  HAMYPAIbHOE  YUCIO,  MHONCECHBO
HaMypanbHblX Yucel, Yeuoe YUCLO, MHOMCeCMBO Yeablx uucel, 00ObIKHOBeHHAs Opodb,
oecamuyHas 0podb, CMEWAHHOe YUCIO, PAYUOHANbHOE YUCIO, MHONCECEO PAYUOHATLHBIX
yucen, UPPAYUOHATbHOE YUCIO, KOPEeHb CMeNneHu N, OelcmeUmenbHoe YUCL0, MHONCECHEO
0elicmeUmMenbHbIX — YUCel,  2eOMempUYecKds  UHMeEpPnpemayusi  HAmypaibHulX,  Yelbix,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCEe,

*  NOHUMAmb U OOBACHAMbL PA3HUYY MeNCOY NOZUYUOHHOU U HENO3UYUOHHOLL
cucmemamul 3anUcu Yucei,

*  Nepesooumbs Yucia u3 0OHOU CUCmeMbl 3aNUCU (CUCMEMbL CUUCTIEHUS) 8 OPY2YIO;

*  00Kazvleamv U UCNONb306aMb NPUSHAKU Ooenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYyMMbL U NPOU3BEOEHUs YUCe NPU BbINOIHEHUU BbIYUCTEHUL U peuleHul 3a0ay;

*  BLINOAHAMb OKpY2lleHUue PAYUOHATbHBLIX U UPPAYUOHATbHLIX HUCel C 3A0AHHOU
MOYHOCMbIO;

*  CPABHUBAMb OEUCMEUMENbHbLE YUCLA PAZHLIMU CROCODAMU;

*  YNopA0oHUBAMb YUCLA, 3ANUCAHHbIE 8 8Ude 0OLIKHOBEHHOU U 0ecAmu4Hou O0poou,
YUCIA, 3aNUCAHHLIE C UCNOAB308AHUEM APUPDMEMULECKO20 KBAOPAMHO20 KOPHS, KOpHell
cmeneHu 6oavute 2;

*  Haxooumv HOJ] u HOK wuucen pasHvimu cnocobamu u ucnoivb3osams ux npu
peuieHuu 3a0a4,

*  BLINOAHAMb  GLIYUCIEHUS. U  NPeoOpA308aHUS  GbIPANCEHUL,  COOEPHCAUUX
oeticmeumenvHvle YUcid, 8 MOM YUcie KOPHU HAMYpPalbHbIX CHeneHell.

B noeceonesnoi scuznu u npu usyuenuu Opy2ux npeomemos:

*  BBINOAHAMb U OOBACHAMb PE3YIbMamvl CPAGHEHUs. Pe3VIbMAmo8 GbIYUCIeHUL Npu
PeueHUU NPaKmu4yeckux 3a0ad, 6 mom Yucie nPubIUNCEHHBIX BbIYUCTICHUL, UCNONb3YS PA3Hble
CnocooObL CpasHenull;

*  3anucvléams, CPAGHUBAMb, OKPY2ISAMb YUCI08ble OAHHbIE DEAIbHbIX GEeNTUUUH C
UCNONB308AHUEM PA3HBIX CUCIEM USMEPEHUS,

*  cocmasenamb U OYEHUBAMb PAHbIMU CNOCOOAMU YUCTOBblE BbIPANCEHUS NpU
peuieHuY nPaKmuyeckux 3a0ay u 3a0ay u3 Opyeux yieoHvlx npeomemos.

Toorcoecmeennvie npeodpazoeanus

*  (C80600HO onepuposamev NOHAMUAMU CIMENEHU C YeabIM U OPOOHBIM NOKA3amenem,

*  BLINOAHAMbL O0O0KA3AMENbCMBO CEOUCME CMeneHu ¢ YeabiMu U  OpOOHbIMU
noKa3amensamu;

*  onepupoeamv NOHAMUAMU «OOHOYNEHY», «MHO2OYNLEHY», «MHO2OUYNEH C OOHOL
NePeMeHHOU», «MHO20UNEeH C HECKOIbKUMU NePeMEeHHbIMUY, KOID@UYUeHmvl MHO2OUYNEHd,
«CMAaHOapmMHas 3anUco MHO20YJIeHA», CMEeNneHb 0OHOYLEHA U MHO2OULEHA,



*  80000HO 671a0emb npuemamiu npeoopaz’oeanusi yeivix U OpPOOHO-PAYUOHATLHBIX
BbIPANCEHULL,

*  BLINOAHAMb PA3NIONHCEHUE MHOSOUNIEHO8 HA MHOMCUMENU PAZHbIMU CHOCobaMu, c
UCNONB308AHUEM KOMOUHAYUL PA3TUYHBIX NPUEMOS,

*  ucnoavzoeamv meopemy Buema u meopemy, obpammyro meopeme Buema, O
NOUCKA KOpHell K8AOPAMHO20 mpexujiena u Ol peuleHus 3a0ay, 8 MOM Yucie 3a0ay c
napamempamu Ha OCHO8e K8AOPAMHO20 MpexuieHd;

*  BbINOIHAMb OeleHUEe MHOLOYLEHA HA MHO2OUIeH C OCIAMKOM,

*  00KA3bI8AMb CEOUCMBA K8AOPAMHBIX KOPHEl U KOPHell CIeneHu n;

*  BLINOAHAMb NPeOOPA30BAHUSL BbIPANCEHUT, COOEPAHCAUUX KBAOPAMHbIE KOPHU, KOPHU
cmenetu n;

*  CB0D0OHO  Onepuposamv  NOHAMUAMU — «MONCOECMBO»,  «MOANCOECME0  Ha
MHOJICECMBE), KMOAHCOECMBEHHOE NPeoOPaA308aAHUE),

*  BLINOAHAMbL  PA3IUYHbIE npeobpazoeas 8bIPAICEHUI, cooeparcanjux

MOOYIU.
B noeceonesnoi scusnu u npu uzyueHuu Opy2ux npeomenos:

*  BBINOAHAMb NPeoOPA306aAHUsL U OelCmBUsL ¢ OYKBEHHbIMU BbIPANCCHUSMU, YUCTOBbLE
KO3ghghuyuenmol KOMOPwIX 3anUcanbvl 8 CMAHOAPMHOM 8UOE,

*  BLINOAHAMb NPeoOPA30BAHUSL PAYUOHATLHBIX GLIPAMCEHUL NPpU peuleHul 3a0ay
Opyeux yueOHbIX npeomMemos;

*  BLINOAHAMb NPOBEPKY NPABOON0O000USA PUUYECKUX U XUMUYECKUX (POPMY HA OCHOBe
CPABHeHUs. pazMepHOCmell U 8aleHMHOCELL.
Ypasuenus u nepasencmea

*  (C60000HO oOnepuposamv NOHAMUAMU: VPAGHEHUE, HEPABEHCMEBO, DPABHOCUTbHBLE
VDABHEHUsT U HEpABeHCM6d, YpaeHeHue, sAslsioujeecs Ccreocmeuem o0pyeo20 VpasHeHUs,
VPABHEHUsl, PABHOCUTIbHbLE HA MHOJICECMBE, PABHOCUIbHBLE NPe0OPA3068AHUsL YPAGHEHU,

*  pewamv paszuvie GUObL YPAGHEHUU U HEPAGEHCME U UX CUCEM, 6 MOM HUC/e
Hekomopbvle ypasHerus 3 u 4 cmeneneti, OpOOHO-pAYUOHATbHBLE U UPPAYUOHATbHYLE,

*  3Hamb meopemy Buema ons ypaenenuii cmenenu eviuie 6mopoti;

*  NOHUMAMb CMbICL MeopeM O PABHOCUIbHBIX U HEePABHOCUNIbHBIX NPeodpa3068anusx
VPaBHeHUll U yMemb UX 00KA3bl8aAmb,

*  @nademv PAZHbIMU MEMOOAMU peuleHuss YPAGHEeHUll, HepaseHCme U UX CUCMeEM,
YMemb 8b10UPaAMb Memoo peuleHus U 000CHO8b18AMb CEOLL 8bLOOD;

*  UCNONL308aMb MENMOO UHMEPBATIO8 OISl PeUuleHUsl HEPABEHCMS, 8 MOM YuUcie OPOOHO-
PAYUOHATLHBIX U BKIIOUAIOWUX 6 CeO51 UPPAYUOHATILHBLE BbIPAICEHUSL,

*  pewams ancebpauyecKue YpagHeHus: U HepaseHCMEa U UX CUCeEMbL ¢ NAPAMempamu
aneebpauyeckum u epaguieckum memooamu,

*  gnademsv pasHLIMU MeMoOamu OOKA3AMeNbCMEd HEPABEHCNE,

*  pewlamsv YPAGHeHUs 8 YEblX YUCLAX,

*  u3obpaccamev  MHOJMCECMSA  HA  NIOCKOCMU,  3a0asaembvie  YPAGHEHUIMU,
HepaseHcmeamu U ux CUCTeMamu.
B noeceonesnoi scuznu u npu uzyuenuu Opy2ux npeomemos:

*  cocmasenams U peulams YPAaeHeHUsl, HepaeeHCmed, Ux CUCIeMbl NPU peuleHul 3a0ay
Opyeux yueOHbIX npeomMemos;
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*  BLINOAHAMbB OYEHKY NPABOON0000Us. pe3yIbmamos, NOAYYAeMblX NpU peuleHuu
PA3IUYHbIX  YPABHEHUl, HEePABeHCME U UX CUCMeM NpU peuleHuu 3a0ay Opyux yueOHbIX
npeomemos;

*  cocmasiameb U peulamsv YPAeHEeHUsl U HepaeeHcmed ¢ napamempamu npu peuieHuu
3a0a4 Opyaux yueOHbIX NPeoMemos;

*  cocmasname ypasHeHue, HepaseHCmeo UNU UX CUCMEMY, ONUCLIBAIOUUEe DedlbHYI0
CUmMyayuro Uiy NPUKIAOHyI0 3a0avy, UHMepnpemupo8ams NOJLYYeHHble pe3yibmambl.

Dynkyuu

*  (CB800600HO  onepuposamv — NOHAMUAMU:  3A6UCUMOCMb,  QVHKYUOHAILHASA
3a6UCUMOCTMb, 3A6UCUMAS U HE3ABUCUMAST NepeMenHble, (YYHKYUs, Cnocobbl 3a0anus (yHKyuu,
apaymenm u 3HayeHue QYyHKyuu, ooiacms onpeoeneHuss U MHOXCeCmeo 3Ha4eHus QyHKyuu, Hyau
@yHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMb (QYHKYUU, Hauboavuee U
HauMeHbuiee 3HAYeHUs, YeMmHOCMb/HeuemHOCb QYHKYUlY, NepuooudHoCms QYHKYuU, 2pagux
@dyHKYUU, 86epMUKAIbHASA, 20PU3OHMANbHAS, HAKIOHHASA ACUMNMOMbL, 2PAPUK 3a8UCUMOCMU, He
saenaowelcs Qyukyuet,

s  cmpoums 2paguku  QYHKYUl. JIUHEUHOU, K8aOpamuuHou, OpPOOHO-TUHENHOL,
y = lx|;

&

CMENeHHOU NPU PA3HbIX 3HAYEHUSIX NOKA3amelis CMeneHu,

*  ucnonvzoeamv npeobpazoeanus epaguxa Gynkyuu ¥V = f(x) ons nocmpoenus
epaguxoe pynkyuii v = af(kx + b) +¢;

*  aHamusuposamv ceolucmea (@GyHKyuu u 6ud epaguxa 6 3aBUCUMOCIU  OM
napamempos;

*  c80000HO  Onepuposamv  NOHAMUAMU.  NOCAEO08AMENbHOCMb,  O02PAHUYEHHAS.
nOCIe008amenbHOCMb, MOHOMOHHO — o3pacmarnwas (yoviearowas) nociedo8amenbHOCmy,
npeoein nociedo8amenbHOCMu, apu@dMemudecKas npozpeccus, 2eoMempuyecKkas npocpeccus,
Xapakxmepucmuyeckoe c8OUCMB0 apupmMemuieckoll (2eoMempuyeckoll) npoepeccuu;

*  UCNONBL308AMb  MEmOo0 MameMamudeckol UHOYKyuu Oas  6bleoda  (hopmyi,
00KA3aMenbCmed PaseHCms U HePABEHCME, PeUuleHUs 3a0ay Ha 0eIUMOCHb,

*  uUccneo08ams nocie008ameIbHOCMU, 3A0AHHbLE PEKYPPEHMHO;

*  pewiamvb KOMOUHUPOBAHHbIE 3A0AYU HA APUDMEMUYECKVIO U 2e0MempudecKyro
npoepeccuu.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

*  KOHCMPYUpo8amuv U UCCIe008amb  QYHKYUU, COOMEEMCMBYIOWUE PealbHbIM
npoyeccam u SiGNEeHUsIM, UHMEPNPemupo8ams NOJYYeHHble Pe3VIbmambl 6 COOMEENCMEUU Co
cneyu@uKoll UCCIedyemMo2o npoyecca uiu sI61eHUs;

*  ucnoawzoeamv epaguru 3asucumocmetl Oisi UCCIEO08AHUSL PEAbHbIX NPOYUECcCO8 U
A6NeHU;

*  KOHCMpyupo8ambv U UcCcied08amsv (OYHKYuU npu peulenuu 3a0ai Opy2ux y4eOHbIX
npeoMemos, UHMepnpemupo8ams NOJLYUeHHble Pe3yIbmamsl 8 COOMEEMCMEUU CO CneyupuKol
YuebHo20 npeomema.

Cmamucmuka u meopus epoamuocmeil

*  (C60000HO oOnepuposamv NOHAMUAMU: CMOIOYamMble U KpPY208ble OUACPAMMbL,
mabauyvl 0aHHLIX, cpeonee apughmemuieckoe, MeOuand, HauboIvbulee U HauMeHbulee 3Ha4eHUs
8bI00pKU,  pazmax GulOOpKU, Oucnepcus U CMAHOAPMHOe OMKIOHeHUue,  CAy4auHas
UBMEHYUBOCTND,

s gvlOUpamsb Haubosee YOOOHDIN CnOCOO Npedcmasgienus UHGopmayuu, adeKeammbslli
ee CeolUCMEam U yeusiM aHauusd,
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*  BLIYUCTAMb YUCTIOBbLE XAPAKMEPUCTUKU 8bIOOPKU,

*  €80000HO ONepupo8amb NOHAMUAMU: PAKMOPUATL YUCILA, NePECMAHOBKU, COYETNAHUS]
u pazmeuwjenus, mpeyeonrvHuk Ilackans,

*  80000HO oOnepuposamv NOHAMUAMU: CAYYAUHBIL ONbIM, CAVYAUHBLL 8bIOOP,
ucnolmaHnue, djleMeHmapHoe CayuailiHoe codvimue (UCxXo0), Klaccuueckoe onpeoeieHue
BEPOSIMHOCU  CIYHAUHO20 COObIMUS, ONepayuu HAao CIYYAuHbIMU COOBIMUAMU, OCHOBHbBIE
KOMOUHamopuwle popmynol;

*  CBOOOOHO Onepuposamv NOHAMUAMU: CAYUAUHLIL ONbIM, CAVYAUHBIL B8b1O0D,
ucnolmaunue, djleMeHmapHoe CayuailHoe codvimue (UCX00), Klaccuueckoe onpeoeieHue
8EPOAMHOCIU  CIYHAUHO20 COOBIMUSA, ONepayuu HA0 CIYYAUHLIMU COOBIMUAMU, OCHOBHbIE
KOMOUHamopHwvle opmyvl;

*  3HAMb NpUMEPbl CAYYAUHLIX GEIUYUH, U BBIYUCIAMb UX CMAMUCMUYecKue
Xapakxmepucmuxu,

*  UCNONBL308AMb POPMYIbL KOMOUHAMOPUKU NPU PeUuleHUU KOMOUHAMOPHBIX 3A0al,

*  pewams 3a0a4u HA BbIYUCTIEHUE BEPOSIMHOCMU 8 MOM YUCTe C UCNONb308AHUEM
dopmyn.

B noeceonesnoi scuznu u npu usyueHuu Opy2ux npeomMemos:

*  npeocmasnams UHDOPMAYUIO O PealbHbiX Npoyeccax U AGNEHUAX CnocoOoM,
A0eKBAMHbBIM ee CBOUCMBAM U Yell UCCTIe008aAHUsL

*  AHAIUBUPOBAMb U CPABHUBAMNb CMAMUCMUYECKUE XAPAKMEPUCTUKU BblOOPOK,
NOJYYEHHbIX 8 Npoyecce peulenus NPUKIAOHOU 3a0ayU, U3y4eHUus peaibHo20 AGNEeHUs, PeuleHUs
3a0ayu uz Opy2ux yueOHvlX npeomMemos;

*  OYeHUBAMb 8EPOSIMHOCHIb PEAIbHBIX COOLIMULL U SAGTIEHULL 8 PA3IUYUHBIX CUMYAYUSIX.
Texcmosvie 3a0auu

*  Pewams npocmule u ClOdCHbIE 3A0aUU, A MAKIHCE 3004l NOBLIUEHHOU MPYOHOCU
U 8b10€IAMb UX MAMEMAMULECKYIO OCHOBY,

*  pacnosHasamv paszmvie 8UObL U MUNbL 3A0aY,

*  UCNONL308aMb PA3Hble KPAMKUE 3aNUCU KAK MOOeIU MeKCMO8 CIONCHLIX 3a0ay U
3a0a4 NOBLUUEHHOU CLONCHOCMU Ol NOCMPOEHUsI NOUCKOBOU CXeMbl U peuleHus 3a0ad,
8bIOUPAMb ONMUMATLHYIO 051 PACCMAMPUBAEMOU 8 3a0ade CUMYayuu MoOeib meKcma 3a0adu,

*  paziuuames Mooeib MeKcma u Mooelb Peuetus 3a0a4u, KOHCMpPYyupoeams K 0OHOU
MOOenu peuleHUsl CLONCHBIX 3a0ay pasHvle MoOelu MeKCma 3a0ayil;

*  3HAMb U NPUMEHAMb MPU CHOCobAa NOUCKA peuteHusi 3a0ay (om mpeboanus K
VCILOBUIO U OM YCI08USL K MPeDO0BAHUIO, KOMOUHUPOBAHHDBLIL),

*  MOOenUupo8amsb paccylcoenus npu NOUCKe peulenus 3a0a4 ¢ NOMOWbIO epag-cxemvl,

*  8blOeNAMb IMANbL PeuleHus 3a0adu U CO0ePIHCAHUE KA 0020 Imana,

*  yMemb 8blOUPAMb ONMUMANILHBIN MEMOO peuleHus 3a0ayu U 0CO3HABAMb 8blOOD
Memooa, paccmMampugams paziuyHvle Memoobl, HAXO00UMb pAasHble peuleHus 3a0adi, eciu
B03MOJICHO,

*  AHAIU3UPOBAMb 3aMPYOHEHUs NPU PEUEHUU 3a0aY,

*  BLINOAHAMb PA3IUYHbIE NPEe0OPA308AHUSL NPEOTONCEHHOU 3a0ayU, KOHCMPYUPOSAMb
HO8ble 3a0a4u U3 OaHHO, 8 MOM YUCLe 00pamHvle;

*  UHMEpPNpemuposams  GbIYUCIUMENbHbIE pe3yabmambsl 8 3adave, UCCLed08amyb
NOYYEHHOE peuerue 3a0a4;

*  u3MeHAmb ycloue 3a0ay  (KOIUHeCmEeHHvle UIU KauyecmeeHHvle OaHHble),
uccne008ams UsMeHeHHoe npeodpa308anHoe,
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*  GHAIUBUPOBATL  BCEBOZMOMNCHbIE —CUMYAYUU  3AUMHO20  PACHOLONCEHUS  O8YX
00beKmMOo8 U U3MeHeHue UX Xapakmepucmuk Npu COBMECMHOM OBUINCEHUU (CKOpOCMmb, 8peMs,
paccmosnue) npu peuwlenuu 3a0ay HA O08UdCeHUue 08yX 00bEeKMo8 KaK 6 OOHOM, MAaK U 8
NPOMUBONONIONCHBIX HANPAGIEHUAX, KOHCMPYUPOBAMb HOBble CUMYAYUU HA OCHOBE USMEHEeHUs
VCA08ULL 3a0ayu NPpU OBUNCEHUU NO peKe,

*  uUccned08amsv 8CEB03MONCHBIE CUMYAYUU NPU PeUleHUlU 3a0a4 Ha 08UdCeHUe No peke,
paccmampusams pasHvle CUCmeMbl Omcuema,

*  pewiams pasHooOpa3zHbvle 3a0ayu «HA YACUY,

s  pewamv U 0OOCHOBbIBAMb C60€ peuleHue 3a0ay (8vbl0enAmb MAMeMamuiecKyro
OCHOBY) HA HAXOJCOEHUe YACMU YUCAA U YUCIA NO €20 YACU HA OCHO8E KOHKPEMHO20 CMbICIA
opodu;

*  00BACHAMb UOEHMUYHOCMb 3A0ay PA3HBLIX MUNOE, CEAZLIBAIOUUX MPU GeNUYUHBL (HA
pabomy, Ha NOKYNKU, HA OBUMICEHUE), BbLOENAMb MU BEIUUUHbL U OMHOWEHUS MeHCOY HUMU,
NPUMEHAMb UX NPU peuleHUul 3a0ay, KOHCIMpPYUpoeams coo6CcmeenHvle 3a0a4 YKA3AHHbIX MUN08;

*  81a0emb OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Ha cMecu, CNildebl, KOHYeHMpayuu,
UCNONIBL3068AMb UX 8 HOBLIX CUMYAYUSAX NO OMHOULEHUTO K U3YUEeHHbIM 8 npoyecce 00yYeHUs,

*  pewamv 3a0auu HA NPOYEHMbl, 6 MOM HUCle, CIONCHble NPOYeHmsvl C
000CHOBAHUEM, UCNONL3YS PA3HbBLE CNOCOObL,

s pewiams jocuyecKue 3a0a4u pazHelMu cCnocobamu, 8 Mom yucie, ¢ 08yms OJ10KAMU U
¢ mpems 610KamMu OaGHHBIX C NOMOWbIO MAOIUY,

*  pewiamv 3a0auu NO KOMOUHAMOpUKE U Meopuu 6eposimHOCmell HA OCHOBe
UCNONIL30BAHUS USYYEHHBIX MEMOO08 U 0O0CHOBLLBAMb peuleHUe,

*  peuiams HeClOHCHbIE 3a0ayU N0 MAMeMamu4eckou Cmamucmuxe,

*  061a0emb OCHOBHHIMU MEMOOAMU PeUeHUs CIOHCEMHbIX 3a0a4: apugdmemuyecKul,
aneebpaudeckuil, nepebop 8apuanmos, 2eoMempuiecKutl, epaguyeckuli, NPUMeHsImMb UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

*  KOHCmMpyupo8amv HOGble Ol OAHHOU 3a0ayu 3a0ayHble CUMyayuu ¢ y4yemom
DEeanbHbIX XapaKkmepucmuK, 8 YdCmHOCMU, NPU peuleHul 3a0a4 Ha KOHYeHmpayuu, yuumleéams
NJIOMHOCMb  8eWecmsd, peuams U KOHCMPYUPO8ams 3a0auu HA OCHO8e pPACCMOMPEHUs.
PeanbHbIX CUmyayutl, 8 KOMopvlx He mpedyemcs MOYHbIL 8bIYUCIUMETbHBIU Pe3VIbIMam,

*  pewiams 3a0ayu HA 0BUMCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCYemd,

*  KOHCmpyupogamv  3a0auuble  cumyayuu,  NpuOIUdNCeHHble K  PeanlbHoU
OelicmeumenbHOCmu.

Hcmopusa mamemamuxu

*  [loHumams mamemamuxy Kak cmpo2o Op2aHu308aHHyI0 CUCTEMY HAYYHbIX 3HAHUL, 8
yacmHocmu 61a0emv NpeoCcmasieHUusMU 00 aKCUOMAMU4ecKOM NOCMPOEHUU 2eoMempuu U
NEPBULUHBIMU NPEOCMABNIEHUAMU O HEeBKAUOOBbIX 2e0MEMPUSIX,

s paccmampusamv MAmemMamuxy 6 KOHMeKCme UCMOPUU PA36UMUs YUSUIUSAYUU U
ucmopuu pazeumusi HayKu, NOHUMAams poib Mamemamuxu 6 paseumuu Poccuu.

Memoovr mamemamuru

*  Brademv 3HaHUAMU O PA3IUYHLIX MEMOOAX OOOCHOBAHUSA U ONPOBEPIHCEHUS.
Mamemamuyeckux ymeepircoeHull u camoCcmosmenbHo NPUMEHAMb UX,

*  glademv HABLIKAMU AHANU3A YCI08USL 3A0A4U U OnpeoeneHuss NoOX00AuWuUx Ons
peuienus 3a0ay U3y4eHHblX Memooo8 Ui Ux KOMOUHAYU,
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° xapakmepuzoeamnb npous’eedesz uckKyccmea C - ydemom - mamemamudeckKux
3CZKOHOM€pHOcmeMv 8 npupode, ucnojsvzoeamsb mamemamudecKkue 3AdKOHOMEpHocmu 6
CamocmosimeslbHomM meopuvecmee.

@®opMbl, NEPUOAMYHOCT M MOPSAJAOK TeKYyHIero KOHTPOJIsiI YyCIeBaeMOCTH W
MPOMEKYTOYHOM aTTeCTAIMU 00yUAOIIMXCS

[TpomexxyTouHasi arTecTalsi Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs MPOBOAUTCS B
COOTBETCTBUU C TmoJiokeHneM «O ¢dopMe, NEePUOJUYHOCTH U MOPSAIKE TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTU U MPOMEKYTOUHOM arTectauuu ydamuxca ['BOY muneir Ne 373 MockoBckoro
paitfona Caunkr-IletrepOypray». [Ipomexyrounas aTTectanus IpOBOAUTCS MO YETBEPTSIM B (opMme
ydeTa TeKyIIUX OTMETOK, 33 y4eOHBbIi roa — B popMe ydeTa YeTBEPTHBIX OTMETOK.

Texywuii xowmpoab ycneeaemocmu - 3TO CUCTEMaTHuYecKas IPOBEpPKa 3HAHMM
oOyyaromuxcsi, IpOBOAUMAs YUYUTENIEM Ha TEKYLIUX 3aHITUAX B COOTBETCTBUHM C Y4eOHOI
nporpaMMoil. Tekymuii KOHTpPOJb YCIIEBAEMOCTH OOYYAIOIIUXCS B JIMIEE OCYIIECTBIISAETCS
YUUTEISAMH 110 5-0aibHON crcTeMe (MUHMMAIBHBIH Oaint - 1; MaKCHMaabHBIN Oa- 5).

Buowt u gpopmul mexyweeo konmpons.

- YCTHBIM (MHAMBHAYyalbHBIM WM  (POHTANBHBIA  OMpOC, pelieHue ydyeOHo-
MO3HABATENIbHBIX (JIOTMYECKUX) 3a/ay, JOKIAJ0B, MPOEKTOB, coOeceloBaHUE, 3a4eT, YCTHas
B3aUMOINIPOBEPKA U JI.P.);

- TNHCHMEHHBIN (ZOMamHue padoThl, IPOBEPOUYHBIE PAabOTHI, CAMOCTOSATEIbHBIE PAOOTHI,
KOHTpOJIbHbIE PabOThI, TeCTOBbIE 3ajaHus (B ToM uucie ¢ ucnosb3oBanueM WKT), pemenue
y4eOHO-TI03HABATENbHBIX (JJOTUYECKUX ) 3a]1a4, TBOPUECKUE 3a/IaHUS )

Temamuueckuii KOHMPOIb 3aKITIOYAETCS B MPOBEPKE YCBOCHHS MPOTPAMMHOI0 MaTepuaa
0 KaXJ0M KpYITHOHM TeMe Kypca.

Ilpomesicymounas ammecmayus — 3T0 OLEHKA KAYECTBA OCBOCHUS 00y4YaIOUTUMUCS KaKOi-
anbo yactu (4yacted) TeMbl (TeMm) y4yeOHOro mpeaMmeTa, Kypcea, IUCHUIUIMHBI (MOAYIA) IO
OKOHYAHUU MX U3YYEHUs 10 UTOraM y4yeOHOro nepuoja (4€TBepTH, MOIYyroaus, roia).

Hmozosasa ammecmayusi — 3TO OLEHKAa CTENEHU U YPOBHS OCBOEHHUS BBITYCKHUKAMU
00pa3oBaTeNbHONM MPOrpaMMbl IO 3aBEPIICHUH OCHOBHOTO OOIIET0 U CpeaHero oOIIero
o0pa3oBaHHUsl [UIsl ONpEIENIEHUST COOTBETCTBUSI PE3YJbTAaTOB OCBOEHHS OOY4arOIIUMUCS
OCHOBHBIX 00pa30BaTEJIbHBIX MPOrpaMM TpeOoBaHUAM 00pa30BaTEIbLHOIO CTaHApTA.

Cmapmosviil KoHmpoas yyawuxcs - MpoLeaypa, IPOBOJAMMas B Hadaje y4eOHOro roja c
LEJIBIO OIPEJeNICHHs] CTETIEHU COXPAaHEHHs MOJYYEHHBIX paHee 3HaHWM, YMEHUIl U HaBBIKOB B
COOTBETCTBUH C TOCYJapCTBEHHBIM 00111e00pa30BaTeIbHbIM CTaHAAPTOM.

KoHTponb Tekymielt ycrneBaeMOCTH OOyYaroIIMXCsl MOKET NMPOBOAUTHCS B CIEAYIOIIHUX
dbopmax:
a) KOHTPOJIbHBIE Pa0OTHI;
0) MpoBepoOUYHbIE pabOTHI;
B) CAMOCTOSITENIbHBIE Pa0OTHI;
r) 11 epeHIMPOBaHHBIE 3aUETHI;
1) cobeceioBaHue;
€) TECTUPOBAHUE;
) YCTHBIHN OIIPOC;
3) IpoBepKa JOMAIIHUX 33JaHU (B T. Y. UHIUBUIYaIbHBIX 33JaHUN, TBOPUECKUX paboT).

COJAEPKAHUE OBYYEHUA
7 KUIIACC
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Yucia v BbIYUCICHUSA

Pannonansubie uyncna. CpaBHEHHE, YNOPSAOYMBAHUE W apU(PMETHUYCCKHUE ICUCTBUS C
parroHaTbHBIMU YHcliaMu. KoHeuHble W OSCKOHEUHBIC JecATHYHbIE npoOu. llpencraBieHue
paIMoHaIBHOTO YKCIIA B BUAC JECATUIHON ApoOH.

Yucnoas npsiMasi, MOJyJIb YHCIIA.

Cremnenb ¢ HaTypaJbHBIM IOKa3zaTeleM M e€ CBOWCTBA. 3aluCh YUCIA B JECATUYHOU
MO3UIIMOHHON CUCTEME CUUCIICHUS.

Pemienne TEKCTOBBIX 3amad apuMETHUECKUM criocoOoMm. PemieHue 3amad U3 peaabHOU
MpaKkTUKU Ha YacTH, Ha JIpoOH, Ha MPOIEHTHI, MPUMEHEHHUE OTHOLICHUW W TPOMOPLUHM Mpu
pellleHnu 3aj1a4, pelIeHue 3a/1a4 Ha JBUKEHHE, paboTy, HOKYIKH, HAJIOTH.

CpaBnHenue unces. YucaoBbie MPOMEKYTKH.

Auredpanyeckue BbIpaKeHHUs

BeipaxkeHue ¢ nepeMeHHBIMHM. 3HAYEHHE BBIPAKEHUSA C IepeMeHHbIMH. [loncraHoBka
BBIPQXCHUI BMECTO IepeMeHHBIX. [IpencraBieHue 3aBUCMMOCTH MEXAY BEIMYMHAMU B BHJE
(bopMyIIBL.

3akoHbl apudmermueckux neiictBuid. [IpeoOpa3oBaHMEe UYHCIOBBIX  BBIPAKCHHIA,
COJIepKalliX CTEIIEHHU C HATypaJIbHBIM I10KA3aTEIEM.

ToxnectBo.  ToxaecTBeHHble  IpeoOpa3oBaHusl — anreOpauMyecKuX  BBIPAXKEHUH.
JlokazaTeabCTBO TOXKJIECTB.

Opnowienbl. OqHOWIEH cTaHAapTHOrO BUja. CTeneHb OAHOWIEHA.

MHuorounensl. MHorowieH cra"zapTHoro Buga. CTelneHb MHOro4jieHa. 3HadyeHHE
MHorowieHa. CioxxeHue, BBIYUTAHUE, YMHOKEHHE U JiefieHrne MHorowieHoB. [IpeoOpa3oBanue
LIEJIOT0 BBIPAXXEHUs B MHOrouaeH. KopHu MHOro4seHa.

@opMysbl COKPALIEHHOTO YMHOXKEHMSI: KBaJpaT CyMMbl M KBaJpaT Ppa3HOCTH JBYX
BbIp@KEHUI, Ky0 CyMMbl M KyO pa3HOCTM [JBYX BBIpaXXEHUH, PAa3HOCTb KBaJpaTOB JBYX
BBIp@)KEHUI, MIPOU3BEJCHNE PA3HOCTH M CYMMBI JIBYX BBIp@)KEHUH, CyMMa U pa3HOCTb KyOOB
JIBYX BBIPaKEHUM.

Pa3znoxxeHnne MHOrowieHa Ha MHOXXWUTEIH. BbpiHeceHHe 0OIEero MHOXKHUTENS 3a CKOOKH.
Meron rpynnupoBku. Vcnonabs3zoBaHue GOpMyIl COKPAIIEHHOTO YMHOXKEHHUS.

Beinenenue momHoro kBaapaTa. PasnokeHue Ha MHOMKUTENH CIOCOOOM BBIJICJIEHUS
IIOJIHOT'O KBaJpara.

YpaBHeHUsI M HEPABEHCTBA

Uucnosoe paBeHcTBO. CBONCTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO ¢ MepeMEHHOM.

VYpaBHenue c¢ onHoil nepemeHHOW. KopeHbp ypaBHeHus. CBolicTBa ypaBHEHHMM C OJHOMU
nepeMeHHON. PaBHOCUIIBHOCTE ypaBHEHUH. YpaBHEHUE KaK MaTeMaTHYecKash MOJEIb PEAIbHOU
CUTYaLVH.

JInHeliHOe ypaBHEHHE C OJHOM INEpeMEHHOW. UMCiIo KOpHEH JIMHEWHOIO YypaBHEHWS.
Pemenne TEKCTOBBIX 3aJady ¢ I[OMOLIBIO JIMHEMHBIX YpaBHEHUW. JIMHEHHOE ypaBHEHHE C
napameTpoM. JINHENHOe ypaBHEHHE, COECPKALIEE 3HAK MOTYJIA.

VYpaBHeHne ¢ JByms TepeMeHHbIMU. ['paduk JMHEHHOro ypaBHEHHMs C JBYyMS
nepemeHHbIMU.  [loHsTHEe cucTembl ypaBHeHui. Pemenue cucreM ypaBHeHUH. CHUCTEMBI
JUHEWHBIX YpaBHEHMH C JBYMs NEepeMEeHHbIMU. ['paduueckuii MeToa pemeHHs CUCTEMBI
JIMHEUHBIX YPAaBHEHUN C JBYMS [IEPEMEHHBIMU. Pelenne cucTteM JIMHENHBIX YPABHEHUN C JBYyMS
MIEPEMEHHBIMU METOJIOM IOJCTAHOBKM M METOJOM CIIOKEeHHUs. KolnuecTBO peneHuil CUCTEMBI
JUHENHBbIX ypaBHeHuH. CHcTema JIMHEHWHBIX YypaBHEHHH ¢ mapamerpoM. Cucrema IByX
JIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU KaK MOJIEJIb PEalbHOM CUTYallUH.
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DOyHKIUHA

Koopaunara Touku Ha npsaMoi. PaccrossHue Mexay ABYMsS TOYKaMHM KOOpPIMHATHOM
MPSMOM.

[IpsimoyronbHasi cucteMa KOOpAMHAT. AOcCIcca M OpJMHATa TOYKM Ha KOOPIWHATHOU
wiockoctd. Ilpumepsl rpadukoB, 3agaHHBIX GopMmynamud. YTeHne TrpaduKOB peaTbHbBIX
3aBUCUMOCTEH.

OyHKIMOHATbHBIE 3aBUCUMOCTH MeXy BenuuuHamu. [lonstue ¢ynkiun. OyHKIusS Kak
MaTeMaTuyeckas MOJENb pealbHOro mporecca. 3HaueHue GyHKIUUM B Touke. OO6macth
onpeneneHus u obnacte 3HaueHUN QyHknuu. CriocoOs! 3amanus GyHKIUU. ['paduk GyHKIHUH.
[TonATHS MakcUMyMa W MHMHHUMYMA, BO3pacTaHusi M YOBIBaHMS Ha MPHMEpax pPealbHBIX
3aBUCUMOCTEH.

Jlunetinas ¢pynkuus, e€ cBoiicTBa. I'paduk nmunerinon GyHkuu. YriaoBor K03 GUIIUECHT
npsiMoid. Pacnionosxenue rpaduka JuHeHHON (PyHKIINK B 3aBUCUMOCTH OT €€ K03 (PHUIIMEHTOB.

Oyukumu y = kx, y = kx + b u ux cBoiicta. I'paduk dpynkuun y = [X|. Kycouno-3aganusie
byHKINN.

Jlornueckue 3aga4n
Pemrenue nornyeckux 3amad. Pemienue Jornueckux 3aaa4d ¢ oOMOIIbio rpadoB, TaOJIHII.

CraTuCcTHKA M TeOpHs BEPOSATHOCTEH

Crarucruka

TabnuuHoe w rTpaduyecKkoe TPEJCTABICHUE [AHHBIX, CTOJOYaThIe W KPYrOBBIE
TUarpamMMbl, HW3BICUYCHHUE HYXHOW wHpopMmaruu. [uarpammel paccewBanus. OmnwmcareiabHbIC
CTAaTHCTUYECKUE MOKA3aTeN: cpeiHee apu(MeTHIecKoe, MeuaHa, Hanbobllee U HAanMCHbIIIee
3HaYeHHs YnciaoBoro Habopa. Otkinonenue. CiydaiiHbie BRIOPOCkl. Mepbl pacceuBaHUs: pa3Max,
JTUCTIepCUsl U CTaHJApTHOE OTKJIOHeHue. CBOWCTBA CpeHEro apu(pMEeTUYEeCKOro U JUCIEPCUU.
CnyuaiiHas W3MEHYHMBOCTh. 3MEeHUYMBOCTH TMpU H3MEpEeHMsX. Pemiaromue mpaBuia.
3aKOHOMEPHOCTH B M3MEHYMBBIX BETHYMHAX.

8 KJIACC

Yuciia 1 BBIYUCICHUSA

KBanpatHble kopHU. ApH(MeTHYecKHi KBaJIpaTHBIH KOpPEeHb M ero cpoiicTBa. [loHsTne
UPpALMOHAIBHOrO 4ncia. [lelcTBus ¢ uppauuoHaNbHBIMM uyuciaMu. CBOWCTBa JENCTBUH C
UppalMOHATBHBIMU yKciiaMu. CpaBHEHHE HPPALlMOHATIBHBIX YHCET.

IIpencraBienus 0 paCIIMPEHUSAX YACIOBBIX MHOXKECTB. MHOKECTBA HATYpaJIbHBIX, LETBIX,
palOHAIBHBIX, AEUCTBUTEIBHBIX YUCEL.

YucnoBas mnpsimas, MoAynb uucia. IIpeoOpa3oBaHue BbIpakeHUl, coJepXkalluX 3HAK
MOZYJIS.

JennmMocTs nensix yncen. CBoWCTBA JEITUMOCTH.

IIpocTteie u cocTaBHble yncna. YETHbIE U HEUYETHBIE yncina. [Ipu3Hakm nenumocTH Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku 1eTUMOCTH CYMMBbI M TTIPOU3BEAEHUS LEIIBIX YUCEN MPU PEIICHUN
3a/1a4 C IPAKTUYECKUM COACPIKAHUEM.

HauGonpmmii obuwmii nenuTens W HauMeHblIee ollnee KpaTHOE JABYX uucel. B3zaumuo
npocteie yucna. AnroputM EBxinpa.

lenenne c ocratkoM. Apudmernyeckue ornepanuu Hajg ocraTkamu. JledctBus c
octatkamu. OctaTku creneHeil. [[pumeHeHre 0CTaTKOB K PEIICHUI0 YPaBHEHHUM B II€NIBIX YUCIIaX
Y TEKCTOBBIX 3a/a4.
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Pasmepsl OOBEKTOB OKPY)KAIOLIETO MHUPA, JIUTEIHHOCTH IPOLECCOB B OKPYKAIOIIEM
mupe. CTaHIapTHBIN BUJ YKCA.

Anredpanyeckue BbIPaKeHUs

Anrebpanueckas apoOb. JlonmycTUMble 3HaYEHUs MEPEMEHHBIX B JPOOHO-PALMOHAIBHBIX
BeIpakeHUsAX. OCHOBHOE CBOMCTBO anreOpanyeckoi Apodu. CriokeHue, BEBIMUTaHUuE, YMHOXKEHUE
U JlerieHue anredpandeckux apobeid. Brigenenue nenoii yactu anredpandeckoit 1poou.

PanyonanbHbple  BbIpakeHMA.  TOKIECTBEHHBbIE  IIpeoOpa3oBaHUs  paAllMOHAJIBHBIX
BBIPAXKEHUI.

JlonmycTumble 3HAYEHMsI NMEPEMEHHBIX B BBIPAKEHMSIX, COJAEpKAIIUX apudMeTHuecKkue
KBaJpaTHble  KOpPHM. TOXXIecTBEHHble  IpeoOpa3oBaHMUsl  BBIPAXEHHUM,  COJEpKalIUX
apru(dMeTHUECKUE KBaIpaTHbIE KOPHHU.

Crenenb C 1enbpIM TOKazaTeneM © e€ cBoiicTBa. IIpeoOpa3oBaHue BbIpaKCHUH,
COJIEpKalINX CTCIICHHU.

KBagparubeiii TpéxuneH. KopHu KBagpaTHOro tpéxwieHa. PasnoskeHune KBagpaTHOIO
TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIN.

YpaBHeHHs] M HEPABEHCTBA

KBanpatHoe ypaBHenue. dopmyna KOpHEH KBagpaTHOro ypaBHeHHs. KosmuecTtBo
JEHCTBUTENBHBIX KOpPHEM KBagpaTHOro ypaBHeHus. Teopema Buera. Teopema, oOpartHas
TCOpEMC Buera. YPaBHeHI/Iﬂ, CBOAUMBIE K JIMHEHHBIM YpPaBHCHHUAM MWW K KBaAPaTHBIM
ypaBHeHUAM. KBanpaTHoe ypaBHeHHE ¢ mapaMeTpoM. PenieHue TEKCTOBBIX 3a/ad C MOMOLIBIO
KBaJIpaTHbIX YPaBHECHUU.

buxBanpatHele  ypaBHeHus. IIpumepsl  NpUMEHEHHMH  METONOB  PABHOCHIIBHBIX
npeoOpa3oBaHuil, 3aMEHBI IEPEMEHHOHN, rPaUIeCKOro METOja MIPH PEHICHUH YpaBHEHHN 3-U H
4-ii cTeTIeHEeH.

JpoOHo-pannoHanbHble  ypaBHEeHUs. PemieHue ApoOHO-pALMOHATIBHBIX  YpaBHEHUI.
Pemienne TEKCTOBBIX 3a7ad C IMOMOIIBI0 JAPOOHO-pPAIMOHAIBHEIX ypaBHeHWH. ['paduueckas
WHTEpIpPETALNS YPABHEHHUN C IBYMS IEPEMEHHBIMHU.

[Ipocreiimue UppalMOHaIbHbIE ypaBHEHUS BUJA! Jf (x)=a;
[£(x)=Jo(x)Vf(x) = a\frf (x}\fg(x} M WX penieHue. PelieHre UppaANUOHATBHBIX
ypaBHenuii Buja L/ f (x) =g(X).

Uucnossle HepaBeHCcTBA. CBOWCTBA UHCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemennoil. Crtporue u Hectporue HepaBeHCTBa. CloxkeHue u
YMHOXXEHHE YHCIOBBIX HEpaBeHCTB. OLEHMBAaHWE 3HA4YEHMS BbIpaXeHMs. JlokaszaTenbcTBO
HepaBeHCTB. HepaBeHCTBO 0 CpelHUX MJId ABYX 3HAYCHU.

IlonsiTHe O pelIeHHH HEpPaBeHCTBA C OJHOM IIepeMEHHOM. MHOXECTBO peleHuin
HEpaBeHCTBA. PaBHOCHIIbHBIE HEPAaBEHCTBA.

UucioBble HEpaBeHCTBA. JIMHENHOE HEPABEHCTBO ¢ OJHOM IIEPEMEHHON U MHOXECTBA €0
peuieHuil. PellieHne NMHEMHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. JIMHEWHOe HEpPaBEeHCTBO C
napamMeTpoM. CHCTEMBI M COBOKYIHOCTH JIMHEHHBIX HEPAaBEHCTB C OJHOW IEPEMEHHOM.
N3o00pakeHne pemieHnsi CHCTEMbl HEPAaBEHCTB Ha YHUCIOBOM MPsSMOM. 3amuCh PEIICHUs] CUCTEMBbI
HEpPaBEHCTB. PemnieHrWe TEKCTOBBIX 3aJa4 C MOMOIIbI0 JIMHEMHBIX HEPABEHCTB C OJHOM
[IEPEMEHHOM.

KBaznpaTHble HEpaBeHCTBAa C OJHOW INepeMEHHOW. PelnieHune KBaapaTHBIX HEPABEHCTB
rpaduuecKuM METOJOM U METOJIOM UHTEPBAJIOB.

KBaapaTHOe HEPABEHCTBO C MAPAMETPOM U €T0 PEIICHHE.

17



DOyHKIUHA

Crioco6b1 3amanus ¢yskuumil. I'papux ¢ynkumu. YrteHue cBOHCTB ¢yHKUUU MO €€
rpaduky. CBoiicTBa GyHKIMA: 00JIacTh ompeneneHus (QyHKIMHA, MHOXKECTBO 3HAaYeHUU
byHKIMM, HYIM (QYHKIMHM, T[OPOMEKYTKH 3HAKOMOCTOSHCTBA (YHKUUHU, MPOMEKYTKU
BO3PACTaHMA U yObIBaHUS (PYHKLWH, YETHBIE U HEUETHBIC (DYHKIMHU, HANOOJIbIIIee U HAaMMEHbIIIee
3HaYeHUs (QYHKUUHU, NEPUOTUIHOCT. [IprmMepsl rpadukoB (QyHKIMH, OTpaXaroIuX pealbHbIe
MPOLIECCHI.

KBagparnunas ¢yHknus u €€ cBoiicTBa. lcmosnb3oBaHWE CBOWCTB KBaJApaTUYHOMN
byukun nus pemenust 3aaad. [loctpoenune rpaduka kBagpatnyHou ¢yHkiuu. [lonoxenue
rpaduka KBaJpaTuyHON (PyHKIHHM B 3aBUCHUMOCTH OT €€ kodd¢uimentos. I'paduku dpyHkuni
y =ax?, y = a(x — m)®> u y = a(x — m)> +n. Ilocrtpoenue rpadukoB (GYHKIUHA C TOMOIIHIO
npeoOpa30BaHUIA.

OYHKINY, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIMOHATIbHBIE 3aBUCHUMOCTH, MX
rpaduKy.

Oynkmmn y =k/x, y =X, y = [x| 1 nx cBoiictea.. Kycouno-3aannsie GpyHKIHM.

Hpobuo-nuneiinas ¢pynkus. 'unepbona. [Ipeacrasnenue 06 acuMnroTax.

9 KUIACC

Yuciia 1 BLIYUCICHUSA
Kopenb N-it crenenu u ero cpoiictBa. CTeneHb C palMOHAJIBHBIM IIOKa3aTeiaeM U eé
CBOMCTBA.

Anredpanyeckne BbIPaKeHUs

ToxnecTBeHHbIE IpeOOpa3OBaHMsI BBIPAKEHUH, COAEPXKALIUX KOPEHb N- CTENEHH.
ToxnecTBeHHbIE TNPEOOpa3OBaHUS BBIPAKCHHUN, COJCPXKAINIMX CTENEHb C palMOHAIBHBIM
IIOKa3aTeJIEM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemienne cucrem ypaBHEHMII C JIBYMsI NEpPEMEHHBIMM. PelieHune mpocTeHnmX CHCTEM
HEJIMHEWHBIX YPaBHEHMHM C JBYyMsI NEpPEeMEHHbIMH. ['papuueckuil MeTo] pelieHuss CUCTEMBI
HEJIMHENHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMU. MeETO eneHus, METO ] 3aMEHBI IIEPEMEHHOM.
OpnHoponnele cucrembl. CHcTeMa JBYX HEIMHEWHBIX YPaBHEHHUH C JBYMsI MEPEMEHHBIMU Kak
MOJIEJIb PEAbHON CUTYaLlH.

Meron HMHTEpBANIOB Ul PALMOHAIBHBIX HeEpaBeHCTB. I[Ipocreimmne HepaBeHCTBa C
[apaMeTPOM.

IIpocreiimme uppanuoHaIbHBIE HEPABEHCTBA  BHUAA: /f(x >a;  Lff (x) <a;

/f(x)>m,ff(x) > a.

CucrtemMbl HEPaBEHCTB C OJHOW MepeMeHHOW. PereHue cucTteM HEpPaBEHCTB C OIHOU
NEpEeMEHHON:  JIMHEMHbIX,  KBaJpaTHBIX,  JpOOHO-pallMOHANBHBIX,  HPPALMOHAIBHBIX.
N300pakeHne peleHusi CUCTEMbl HEPaBEHCTB Ha YMCIOBOM MPSAMOi. 3anuch pemeHusi CHCTEMbI
HEPaBEHCTB.

Peienne TeKCTOBBIX 3a/1a4 C IIOMOLIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ nByMs NepeMEHHBIMH. PerieHue HepaBeHCTBA C JIBYMs NEPEMEHHBIMM.
CucreMbl HEpaBEHCTB C JABYMs IE€pEeMEHHbIMHU. ['papuueckuii MeTO] pEIIeHHUs CHCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMHU.

DOyHKIUHA
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Oynkuus. CnocoOsl 3aganus pynkuuii. ['padux Gynkiun. CoiicTBa QyHKIMI: 006IacTh
onpeneneHuss (QYHKUUU, MHOXKECTBO 3HAUeHUH (QYHKIMM, HYIMH (QYHKIUHA, TPOMEXKYTKU
3HAKOMOCTOSIHCTBA (DYHKIIMM, TPOMEXYTKH BO3pacTaHHus W yObIBaHHMsS (YHKIHUH, YETHBIE H
HeuéTHbIE (PYHKIIUHM, HanOOJIbIIee M HAMMEHbIIIee 3HAYCHNS (DYHKIIUH.

HccnenoBanue GyHKITUN.

. _ B
®yukuusa y = X" ¢ HaTypalbHBIM TI0Ka3aTeneM N u eé rpaduk. Oynkiuu y = x3, ¥ = VX,
Wx croiicTBa u rpaduxk.

Yucii0BbIe NOCI€10BATEIBHOCTH U NPOTrPeCcCUm

[TonsiTue YUCJIOBOU MIOCJIEI0BATEIbHOCTH. Koneunbie u OecKOHEeYHbIe
nocieaoBarenbHoCcTH.  OrpaHuuyeHHas IOCJIEN0BaTEIbHOCTb. MOHOTOHHO — BO3pacTarolas
(yObIBaromas) mocienoBaTeIbHOCTh. CrocOOBI 3aIaHUs MOCIICOBATEILHOCTH: OIHMCATEIbHBIH,
TaOJIMYHBIN, C TOMOIIBIO0 (POPMYIIBI N-TO YieHa, PEKYPPEHTHBIM.

ApudmeTrnueckas u reomerpuueckas nporpeccuu. CBoiicTBa WwieHOB apu(pMeTHyecKon u
reoMeTpudeckoil mporpeccuil. opmMynbsl N-ro wieHa apuPMETHYECKOH M T'e€OMETPHUECKOM
nporpeccuii. @OpMyJibl CyMMBI TEPBBIX N WICHOB apUPMETHYCCKOW H TeOMETPHUYCCKON
nporpeccuil. 3a1auu Ha MPOLIEHTHI, 0AHKOBCKUE BKIIAAbI, KPEIUTHL.

[IpencraBieHne O CXOAUMOCTH TMOCIEAOBATEIbHOCTH, O CYMMHUPOBAHHH OECKOHEYHO
yOBIBAIOIIECH T€OMETPUIECKOM MPOTPECCUH.

Meron matremaTudeckor MHAYKIMU. [IpocTeiimme npumepsl.

CraTucTHKA M TeOpHs BEPOSITHOCTEH

CraTucruka

Tabnuunoe u rpaduveckoe NpeACcTaBICHNE JaHHbBIX, U3BJICUCHIE HY)KHON MHPOpPMALINH.
OmnwucarenbHbIe CTATHCTUYECKUE TTOKA3aTeNH: cpeiHee apudMeTHIecKkoe, MeaAnana, HanoobIee
U HaMMEHblllee 3HA4yeHUs 4ucioBoro Habopa. OtkinoHenue. CiydaiiHble BBIOpOCHL. Mepbl
pacceMBaHMs: pa3Max, JHUCIEpPCUs U CTaHJapTHOE OTKJIOHeHHe. CBOMCTBAa CpEeNHEro
apu(METHUECKOTO U TUCIIEPCHH.

Cay4aiiHble ONBITHI M CJIy4YaliHbIe COOBITHA

CrnyyaitHble ONBITHI (3KCHEPUMEHTHI), 3JIEMEHTapHbIE ClydyalHble COOBITHS (MCXOJIBI).
BepositHoct  snemeHTapHbIX  coObiTMil. CoOBITHS B CIAy4yailHBIX AKCIEPUMEHTax W
0JIarONPUATCTBYIONINE AJIEMEHTapHbIe COOBITHA. BeposaTHOCTH ciydaliHbIX COOBITHI. OMBITHI €
PaBHOBO3MOXKHBIMHM 3JI€MEHTApHbIMU CcOObITHsIMU. Kilaccuueckue BEpOSITHOCTHBIE OIBITHI C
UCITOJIb30BaHUEM MOHET, KyOuKoB. IIpeacraBieHne coObITHI ¢ MOMOLIBIO auarpaMm Oitiepa.
[TpoTuBONONIOXKHBIE COOBITUS, OOBEAMHEHHE M NepeceueHue coObITHi. IlpaBuio cnoxeHus
BeposiTHOcTed. Corydaiinbiil BeIOOp. HezaBucumsle coObiTus. [locnenoBarenbHble He3aBUCHMbIE
ucnelTanus. llpencraBieHne »KcnepUMEHTa B BHJIE JIEPEBA, YMHOMKEHUE BEPOSTHOCTEH.
HcnpiTanus 10 nepBoro ycnexa. Y cjoBHast BeposITHOCTb. Dopmyria MOTHON BEPOSTHOCTH.

JJieMeHThbl KOMOMHATOPUKH U UcnbiTanus bepHyiuin

[IpaBmio ymMHOXeHHUs, NepecTaHOBKH, (akropuan. CoueTaHUs M YUCIO COYETAHHH.
Tpeyronbauk Ilackamst u 6mHOM HproToHa. ONBITEI ¢ OONBIIMM YHCIOM PaBHOBO3MOMKHBIX
AJIEMEHTAPHBIX COOBITUN. BbluncieHue BepoOsSTHOCTEH B OMNBITaX C MPUMEHEHUEM BIIEMEHTOB
komOuHaTtopuku. Vcnbitanus bepuymnu. Yenex m Heynaua. BeposiTHocTH coObITHH B cepuu
ucnelTanui bepryim.

I'eomeTpnyeckasi BepoOATHOCTh

CrayvaiiHplid BBIOOpD TOYKHM M3 (PUTYpHl Ha IUIOCKOCTH, OTpPE3Ka U JAYTH OKPYXKHOCTH.
CrnyuaitHbli BEIOOp YHCIIa U3 YUCIOBOTO OTpPE3Ka.
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Cay4aiiHble BeJIHYMHbBI

JluckperHas cilydaiiHash BEJIMYMHA M PACIPEIEICHUE BEpOSTHOCTEH. PaBHOMepHOE
JUCKPETHOE paclpeneieHue. ['eomeTpuueckoe pacnpeesieHue BeposTHOCTe. Pacnpenenenue
bepnynnu. bunomuansHoe pacrnpenenenue. HezaBucumble citydaiinple BelU4YUHbL. CI0XEHHE,
YMHOXXEHHUE CIIy4alHBIX BEJIMYUH. MaTeMaTuueckoe OKMIAHME M €ro cBoicTBa. Jlucnepcus u
CTaHIAapTHOE OTKJIIOHEHHWE CIlydalHOM BEJIMYMHBI; CBOMCTBA aucrepcud. Jlucnepcus uyucia
ycrexoB B cepuu ucnbltaHuil bepnymin. Ilonstue o 3akoHe OGosnbiux uucen. M3mepenue
BEPOSITHOCTEH U TOYHOCTh M3MepeHMs. [IpuMmeHeHue 3akoHa OOJBIIMX YHCET B COLUOJIOTHH,
CTpaxOBaHHUM, B 3]IPABOOXPAHEHMH, OOECIeYeHUN OE30IIaCHOCTH HACENIeHHsl B Upe3BbIYaMHBIX
CUTYalUsX.

MHo:xecTBa H OTHOIICHUS] MeK1Y HUMH

MHOX€ECTBO, Xapakmepucmuyeckoe C60UCME0 MHOJCeCmEd, SIEMEHT MHOKECTBA,
nycmoe, Koneunoe, b6eckoneynoe muodcecmeo. IlonmuoxxectBo. OTHOIICHNE NIPUHAATIEKHOCTH,
BKJIIOYEHHUS, PABEHCTBA. DJIEMEHThl MHOXECTBA, CIIOCOOBI 3aJJaHUs MHOXECTB, PACNO3HABAHUE
HOOMHOICECME U INEMEHMO8 NOOMHOICECME C UCNONb308AHUEM KPY208 Dlinepa.

Onepaunu HAJ MHOKECTBAMH

Ilepeceuenne u oObeAMHEHHE MHOXECTB. Pasnocmb  mHOdCECcmS8, OononHenue
MmHodcecmea. inmepnpemayus onepayuii Ha0 MHOJICECMEAMU C NOMOWbIO KpYy2086 Jiiiepa.

Hcropusi MaTeMaTHKH 7 -9 kaace

Bosnuxnoeenue mamemamuku kax Hayku, smanvl ee pazeumus. OcHnoemblie paszoenvl
Mamemamuxu. Beioaowuecs mamemamuKkuy u ux 6K1ao 6 paseumue HayKu.

beckoneunocmv mnooicecmea npocmuix uucen. Yucaa u onunvl ompesxos. Payuonanvrvle
yucna. Ilompebnocmo 6 uppayuonanvueix uuciax. Llxona Iugazopa

3apooicoenue ancebpvr 6 Hedpax apugpmemuru. An-Xopesmu. Poowcoenue 0OyK8eHHOL
cumsonuku. I1. @epma, @. Buem, P. lexapm. Hcmopus eonpoca o HaxodicoeHuu Gopmyn KopHel
aneebpauveckux ypasHenuti cmenenel, oonvuux yemoipex. H. Tapmanvs, /. Kapoano, H.X.
Abenv, D. I'anya.

llosasnenue memooa KkoopOuHam, noO380NANULE20 NEPEBOOUMb 2eoMempUlecKue 00beKmbl
Ha a3k aneeopwl. [losenenue epaguxos hynkyuui. P. [Jexapm, I1. @epma. Ilpumepol paznuunwvlx
cucmem KOOpoOuHam.

3aoaua Jleonapoo Iluzanckoeo (Qubonauuu) o kpoauxax, uucia Pudbonauyu. 3adaua o
waxmamuoti docke. CXo0UMOCMb 2e0Mempudeckoll npocpeccuu.

Hcmoku meopuu eeposmuocmeli: cmpaxogoe oeno, azapmuvie uepvl. 1. Depma,
b.Ilackane, A. bepuynnu, A.H.Koamozopos.

Om 3emnedenusn x eeomempuu. Ilugpazop u ezo wkona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasunvHvlx MmHO20y20NbHUKO08. Tpuccekyusa yena. Keadpamypa
Kkpyea. Yoeoenue xyoa. Hcmopus uucna w. 3onomoe ceuenue. «Hauana» Esxnuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namozo nocmyniama.

I'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYHCATOUE20 MUPA.

Acmponomus u eeomempus. Ymo u kax y3uanu Anakcazop, Spamocghen u Apucmapx o
pazmepax Jlynwi, 3emau u Connya. Paccmosnus om 3emau oo Jlynet u Connya. Hsmepenue
paccmosanus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 passumuu mamemamuxu: JI. Oinep. HHU. Jlobauesckui,
11.J1. Yebvrues, C. Kosanesckas, A.H. Konimozopos.
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Mamemamuka 6 paseumuu Poccuu: Hemp |, wKojaa mamemamudecKkux u Hasucaykux

Hayk, pazsumue poccutickozo ¢ioma, A.H. Kpwinos. Kocmuueckas npoepamma u M.B. Kenoviu.

TemaTuueckoe INIAHUPOBAHUE, B TOM YHUCJIC C YIETOM paﬁoqeﬁ MmporpaMMbl BOCIIUTAHUA
C YKazaHUuEM KOJINYECTBA YaC0B, OTBOAUMBIX HA OCBOCHUE KaKI0i TeMbl

7 kiace
Ne Tema (pa3aed) KosaunuyecTBo Bocnurare/ibHbIN KOMIIOHEHT NPH
/1 4acoB U3y4YeHUH TeMbl (peanuzayus Mooyis
«llIxonvbHulil Ypoxy)
1 | IloBTOpeHnue kypca 6 10 NutemnexryanbHas urpa «CBost urpa»
Kjacca

2 MareMaTH4ecKuii  SI3BIK. 12 I'pynmoas mpoekTHas pabora «McTopus
Maremarnueckast MOJEIb MaTeMaTHYECKUX 0003HAUECHUI»

3 Jluneitnas yHKIus 16 Huckyccus o teme «JIuneiinas

(GyHKLUS B )KU3HU YEJIOBEKa»

4 CucreMbl J1ByX JMHEHHBIX 16 3aauu OT MAaTEMaTUKOB JPEBHOCTH:
ypaBHEHUU c JIBYMsI -3agaua upanckoro yueHoro XVI Beka
[IePEMEHHBIMU bexasnnuna,

- 3amada bxackapsl,
- 3agaua An — Xope3mu.

5 Crenenp ¢ HaTypaJlbHBIM 15 WuTennextyanpHas urpa
[I0Ka3areyiemM u eé «MaremaTu4ecKui Kpocc
CBOMCTBA

6 OnHOYJICHBI. Omneparuu 20 Uccnenosanue «/letictBus Hax
HaJl OTHOWIEHAMHU OJIHOUWJIEHAMM»

7 Muorounensl. Omnepanuu 25 Huckyccns « MOHOMBI ¥ IOJIMHOMBI
HaJl MHOTOWJIEHAaMU

8 Pa3nojkxeHne MHOTrOWIEHOB 25 W3 ucropun maremaTtuku «/{nodant
HAa MHOXXHTEIN AJeKCaHIPUNACKUIN»

9 ®yHkmsa ¥y = x° 13 ['pynmogoii npoekt «Ilapaboaunueckue

pSMBbIE»

10 | DnemeHTHl omuUcaTeIbHON 6 I'pynnosoii npoext «lIpumenenue
CTaTUCTUKH ONKCATEIbHONU CTATUCTUKI

11 | Ob6ob6mmaroiiee NOBTOpPEHKE 12 WuTennexryanpHas o0oOmatomnias urpa

«Mopckoii 60i»
Hroro 170
8 kiracc
Ne Tema (pa3neun) KonnyectBo | BocnuraTe/bHbII KOMIIOHEHT NPH
/T 4acoB U3y4YeHHH TeMbl (pearuzayus Mooyis

«IlIxonbHblil YypoK»)

21



1 | IloBTOpenue kypca 7 kiacca 9 HNutennexryanbHas urpa «CBost urpay
2 | AnreGpanyeckue apoOu 19 ITpoekT «/{pobu B HaIIeH )KU3HU»
3 | ®ynkuus y = +/x . CBoiicTBa 32 I'pynmoBoii npoekt «Moayib 1
KBaJPaTHOTO KOPHS rpaduKm»
4 | KBagparuunas GpyHKITuSI. 25 Huckyccus «I[Ipumenenune
OyHKIHS ¥ = L3 KBQJIPAaTUYHON (YHKIIMH B KU3HU
* YEJIOBEKA
5 | KBagparubie ypaBHeHUs 19 [Ipoekt «3 uctopuu KBagpaTHBIX
YpaBHEHUI»
6 | HepaBencrBa 15 [IpuMeHeHne HEpaBEHCTB B peaIbHOM
MO/JICIIMPOBAHUH
7 | AnreGpauyeckue ypaBHEHHS 27 I'pynmosoii mpoekt «IIponcxoxnenne
YpaBHEHUI»
8 | DneMeHThI TeOpUH ACITUMOCTH 10 VPOK [IPOEKTHOH JeATeNbHOCTH
9 | IloBropenue. Pemenue 3ana4q 14 VnTemiexTyanbHas 0606maromas
urpa «Mopckoi 60i»
Hroro 170
9 kaacce
Ne Tema (pa3aen) KoaunyecTBo | BocnurareibHbIH KOMIIOHEHT NIPH
/1 4acoB U3y4YeHHH TeMbl (pearuzayus Mooyis
«LLIxonvuolil ypoxy)
1 | IloBropeHue Kypca 8 kiacca 9 WuTtennexryanpHas urpa «CBos urpa»
2 | HepaBenctBa ¢ oiHOM 27 HccnenoBaTenbCckuil MPOEKT
nepemMeHHol. Cuctemsl U «CHCTEeMBI U COBOKYITHOCTH
COBOKYTTHOCTU HEPaBEHCTB HEpaBEHCTB)»
3 | Cucremsbl ypaBHEeHUH 25 I'pynnoBoit mpoekT «PyHKIHOHATIBHO-
rpadudeckoe npeacTaBIeHue
YpaBHEHUN»
4 | ®yHKUIMH 25 [IpakTnueckoe npuMeHeHne QyHKIUI
5 | Yucnosele 25 ['pynnoBoii npoexT
10CJIe10BaTeIbHOCTH «Apudmernyeckas U reoMeTprudecKas
Y TIPOTPECCUU MIPOTPECCUU B TIOBCETHEBHOM KHU3HI
7 | O6o61maromiee UTOroBoe 25 VYpok TBOpuecTBa «3a CTpaHULIAMU
MMOBTOPEHHE Kypca y4eOHMKa»
Hroro 136
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