1.IINTIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA KYPCA AJITEBPBI B 7 - 9 KIIACCAX
PAIIMOHAJIBHBIE YN CJIA
BbInycKHHUK Hay4YHUTCS:
1) noHUMaTh OCOOEHHOCTH IECATUYHON CUCTEMbI CUMCIICHHUS,
2) BIaieTh MOHITHSIMH, CBSI3aHHBIMU C JIETMMOCTBIO HATYypPaJIbHBIX YUCEIT;
3) BbIpaxkaTh YMCIa B DKBUBAJICHTHBIX (hOpMax, BbIOWpas HauOoJee MOAXOMISIIYI0 B 3aBHCHMOCTH OT
KOHKPETHOM CUTYallH;
4) cpaBHUBATh U YHOPSAOYUBATH PallMOHAIbHBIE YUCIIA;
5) BBINONHATH BBIYMCICHHUS C PAlMOHAIBHBIMU YHCIAMH, COYETas yCTHbIE M MUCbMEHHBIC MPUEMBI
BBIUMCIICHHUM, TPUMCHSTH KaJIbKYJISATOD;
6) UCTIONB30BATh TIOHATHS U YMEHUS, CBA3aHHBIE C MMPOMOPIIMOHATBHOCTHIO BEIMUUH, MPOIICHTAMU B XOJI€
pelieHuss MaTeMaTHYeCKHUX 3aJady M 3aJad M3 CMEXKHBIX MPEIMETOB, BBHINOIHATh HECIOXKHBIC
MPAKTUYECKHUE PACUETHI.
BuinyckHux noayuum 603mMOoNCHOCMb.
7) RO3HAKOMUMbCSL ¢ NOSUYUOHHBIMU CUCMEMAMU CUUCTIEHUSL C OCHOBAHUAMU, OmMAUYHbIMU om 10;
8) yenybums u pazsume npedcmasieHuss 0 HAaMypaibHblX YUCIAX U CBOUCMBAX 0eNUMOCTNU,
9) Hayuumscsa UCNONb308aMb NPUEMBL, PAYUOHAIUSUPYIOUUE BbIYUCTIEHUs, NPUOOpecmu NPUBbIUKY
KOHMPOAUPOBAMb BbIYUCTIEHUS, blOUPASI NOOX00AWUL Ol CUMYAYULU CNOCOO.
JIEMCTBUTEJILHBIE YUCJIA
BBIMyCKHUK HAY4YHUTCS:
1) ucnonp30BaTh HauaIbHBIC PEICTABICHUS O MHOXKECTBE JEHCTBUTENLHBIX YHCET;
2) BIaIeTh MOHITHEM KBJIPATHOTO KOPHSI, TPUMEHSITh €0 B BEIYHCIICHHSIX.
BuinyckHux noayuum 603mMOoNCHOCMb.
3) passums npeocmasiieHue O HUCIe U YUCLOBLIX CUCEMAX Om HAMYPAIbHbIX 00 OeUCmEUmMeTbHbIX
yuces; 0 poau 8bIYUCTIeHUN 8 Yell08eYeCKOll NPAKMUKe;
4) pazeume u yenyoumev 3HAHUSL O OECAMUYHOU 3aANUCU OeUCMBUMENbHbIX uucel (nepuoouyeckue u
Henepuoouyeckue opoou,).
N3MEPEHU S, TPUBJIMKEHU A, OLHIEHKU
BrInycKHUK HAy4UTCS:
1) ucmoap30BaTh B XOJ€ PEIICHUS 3a]a4 dJIeMEHTapHbIE MMPEICTABICHUS, CBSI3aHHbBIC C IPUOINKEHHBIMU
3HAYCHUSMH BETHYNH.
BuinyckHux noayuum 603mMOoNCHOCMb.
2) nomams, uymo uHuciO8bie OAHHble, KOMOPble UCNOALIVIOMCA 0N XAPAKMEPUCMUKU 00beKmos
OKDYHCAIOUie2o Mupa, A6IAI0MC NPeUMYUeCmeeHHO NPUOIUNCEHHBIMU, YMO NO 3ANUCU NPUOTUHCEHHBIX
3HAUEHUl, CO0ePHCAUUXCSL 8 UHPOPMAYUOHHBIX UCMOYHUKAX, MOINCHO CYOUMb O NOSPEUHOCmU

NPUOIUIICEHUSA,



3) nouams, 4mo nocpeuwiHocmv pe3yabTaTa BBIYUCICHUN OJHKHA OBITH COM3MEpPHUMa C MOTPEIIHOCTHIO
UCXOOHBIX OAHHDIX.

AJITEBPAMYECKUE BBIPAXKEHU A

BbInyckHHUK Hay4YHUTCA:
1) BiageTh MOHATUSMH «TOXKICCTBO», KTOXKIECTBEHHOE MPE0Opa30BaHUEY, PELIATh 3a/1a4H,
coJiepkaie OyKBeHHBIE JaHHBIE; paboTaTh ¢ (OpMyIaMu;
2) BBINOJNHATH NPEOOPA30BaHUSA BBIPAKEHUH, COJEPXKAIIUX CTENEHM C LEIBIMH IOKa3aTeNsIMd |
KBaJIpaTHbIE KOPHU;
3) BBINONHATH TOXKJIECTBEHHBbIE MPEOOPA30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE IPaBUI
JIeMCTBUI HAJl MHOTOYWICHAMH U anreOpanyecKuMu Apo0smu;
4) BBIMOJHATH Pa30KEHUE MHOTOUJICHOB HA MHOKHUTEJIH.

Buvinyckuux nonyuum 603mMo#CHOCHb:
5) Hayuumovcs 6bINOIHAMbL MHO20UIA208ble NPEoOPA308aHUSL PAYUOHATLHLIX GbIPANCEHUL, NPUMEHSs
WUpoOKULl HAbop cnocobos u NPUEMO8;
6) npumensamos modcoecmeeHHvle NPeoopPa308anus OJisl peuleHus 3a0ay U3 pasiuyHblx pasoenos Kypcd
(Hanpumep, 07151 HAXOHCOEHUS HAUOOILULE20/HAUMEHBULE20 3HAYUCHUS BbIPAICEHUS).

YPABHEHUA

BrITTyCKHUK HAy4UTCS:
1) pemate OCHOBHbBIE BUJIbl PALlMOHAJIBHBIX YPABHEHUN C OJHOM MEPEMEHHOM, CUCTEMBI IBYX YpaBHEHUI
C IByMs IEPEMEHHBIMH;
2) moHMMaTh ypaBHEHHE KaK BAKHEHIIYI0O MaTeMaTHYEeCKyH) MOJelb JUIS ONUCAHUS U H3yYeHUS
pa3Ho00pa3HBIX peabHBIX CUTYAIIMH, PeIIaTh TEKCTOBBIC 331a4H alreOpandyecKuM METOIOM;
3) npuMeHsTHh TpaduUecKre MPEJCTaBICHUS I UCCIIEAOBAHMS YPAaBHEHUH, MCCICIOBAHUS U PEIICHHS
CUCTEM YPaBHEHHIA C ABYMS MTE€PEMEHHBIMHU.

Buvinyckuux nonyuum 603mMo#CHOCHb:
4) oénadoemnv cneyuanbHbIMU NPUEMAMU PeUleHUsl YPAGHEHUL U CUCEM YPABHEHULL, Y8EePEeHHO NPUMEHIMb
annapam ypasHenuii 015 peueHusi pasHooOPaAsHuLX 3a0a4 U3 MAMeMamuKU, CMEeHCHbIX
npeomemos, NPaKmuku,
5) npumenamo epaguueckue npeocmasnenus OaA UCCLEO08AHUS VPAGHEHUL, CUCTEM YPAGHEHUl,
cooepacawux OykeenHvle Kodghuyuenmeol.

HEPABEHCTBA

BrInycKHUK HAy4UTCS:
1) moHMMAaTh W TPUMEHATH TEPMHHOJIOTHIO M CHMBOJHKY, CBS3aHHBIE C OTHOIIEHHWEM HEPaBEHCTBA,
CBOWCTBA YHCIIOBBIX HEPABEHCTB;
2) pewaTh JMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHONM M WX CHCTEMBI, pellaTh KBaJpaTHbIE

HCPAaBCHCTBA C 0H0p0171 Ha rpa(bnqecm/[e MMPEACTaBJICHUS,



3) NIpUMEHATH annapar HepaBeHCTB JJIS PEIICHHUs 331a4 U3 pa3IMYHbIX pa3/IeioB Kypca.

BuinyckHux noayuum 603mMONCHOCHb HAYYUMbCAL:
4) pasHoobpasHbiM  npuémam  OOKA3AMENbCMBA HEPABEHCMS,  YBEPEHHO NPUMEHAMb  annapam
HepaseHcma O0Jisi peuleHUsi pa3Ho0OPA3HbIX MAMEMAMUYECKUX 3A0ay U 3a0ay U3 CMENCHbIX NPEeOMemos,
APAKMUKU;
5) npumenams epaghuueckue npeocmasnenus 0N UCCIEO08AHUS HEPABEHCMS, CUCMEM Hepa8eHCMS,
cooepoicawux OyKeeHHbvle KOIphuyuernmol.

OCHOBHBIE ITOHATHA. YNCJIOBBIE ®YHKINN

BhInmycKHUK Hay4UTCS:
1) moHMMaTh W WCHONB30BaTh (PYHKIMOHAIBHBIE TOHATHUS M S3BIK (TEPMUHBI, CHUMBOJIHYECKHE
0003HaueHUs ),
2) cTpouTh TpapUKU AIEMEHTAPHBIX (PYHKIUH; UCCIEIOBATh CBOWCTBA YMCIOBBIX (DYHKIIMH HAa OCHOBE
U3YUYCHHUSI TOBEJICHUS UX IPa(UKOB;
3) noHuMaTh PyHKIMIO KaK BaKHEUITYI0 MATEMAaTHIECKYIO MOJIEINb JUIS OMHCAHUS IPOIIECCOB H SIBIICHUIHA
OKPY’KaIOMIET0 MUPA, IPUMEHATh (DYHKIIMOHAIBHBIN S3bIK JJIS1 ONIMCAHMS M HCCIIEOBAHUS 3aBUCUMOCTEH
MEXY GU3NICCKHUMHU BEIIMYHMHAMHU.

Boinycknux noayuum 603mMoNCHOCMb HAYUUMbCL:
4) nposodumv ucciedo8amHus, C6A3aHHblE C U3YUEeHUeM CBOUCME (QYHKYUul, 6 moM Hucie c
UCNONb308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPDUKO8 U3VUEHHbIX DYHKYULl cmpoumsv 6o.iee CIONHCHbLE
epaguku (KycouHo-3a0anHble, C «BbIKOJIOMbIMUY MOYKAMU U M. N.);
5) ucnonvzoeams  QyHKyUOHANLHLIE NpeOcmagneHus U - ceoucmea  QYHKyuil  O0na  peuleHus
MamemMamuyecKux 3a0ay U3 pasiuiHbix paz0enos Kypcd.

UHMCJIOBBIE IMTOCIEAOBATEJIBHOCTU

BhIyCKHUK Hay4UTCS:
1) mOHUMATh U UCIIONIB30BATh SA3bIK MOCIIE0BATEILHOCTEN (TEPMUHBI, CHMBOJIMYECKHE 0003HAYECHHUS);
2) npuMeHsTh (HOPMYIIbI, CBSI3aHHBIE C apU(PMETHUECKOW U TE€OMETPUUECKON MPOrpeccusiMU, U ammapar,
c(OPMHUPOBAHHBIN MTPU U3YUEHUH JPYTUX Pa3/IeioB Kypca, K pEIIeHHUIO 33/1a4, B TOM YHCJIE ¢ KOHTEKCTOM
U3 peAIbHOM KU3HH.

BoinyckHux noayuum 603mMONCHOCHb HAYYUMbCAL:
3) pewams KOMOUHUPOBAHHbIE 3A0A4U C NPUMEHEHUEM (OPMYIL N-20 YleHA U CYMMbl NEPEbIX N UIEeHO8
apugmemuueckolu U 2eoMempudeckol Npocpeccuil, NPUMeHss Npu 3MOM annapam YpasHeHuu u
HepaseHcme;
4) nonumams apugmemuueckyro U 2eOMempudecKyro npopeccuu KaxK QYHKYuU HamypaibHo20
apeymeHma, ces3vl8amsv aApuhMemudeckyro npoepeccuio ¢ JUHEUHbIM POCMOM, 2eOMEeMPUYECKYI0 — C

IKCNOHEHYUATIbHBIM POCMOM.



OIMNCATEJIbHAS CTATUCTUKA

BhITyCKHUK HayduTCs HWCIOJB30BaTh MPOCTEHIIME CIMOCOOBI TMPEACTaBICHHUS M aHalu3a
CTaTUCTHYECKUX JTaHHBIX.

Boinycknux nonyuum 603MONCHOCHb NpUOOpecmu NepeoHAYANIbHLIL ONbIM OpeaHusayuu coopa
OGHHBIX NPU NPOBEOEHUU ONPOCa OOWECMBEHHO20 MHEHUs, OCYWeCMEIAmMb UX aAHANU3, NPeoCmasisams
pe3yibmamsl Onpoca 6 sude maobauybsl, OUASPAMMDYL.

CJIYYAHMHBIE COBbITHS U BEPOSITHOCTbD

BBIITyCKHUK HAYYUTCS] HAXOJUTh OTHOCUTENIEHYIO YaCTOTY M BEPOSTHOCTh CIIYYaiiHOTO COOBITHSI.

Boinycknux noayuum 603mMoiCHOCMb NPUOOpecmu ONbIN NPOBEOeHUs. CLYUAUHBIX IKCHEPUMEHMO8, 8
MOM quciie ¢ NOMOWbIO KOMILIOMEPHO20 MOOENUPOBAHUSL, UHMEPAPEMAaYUL UX Pe3yIbmamos.

KOMBUHATOPUKA

BhIyCKHUK Hay4uTCsl periath KOMOWHATOPHBIC 3aJadud Ha HAaXOXJCHHE YHUClia OOBEKTOB HIIU
KOMOHMHAIIUH.

BoinyckHux noayuum 603MONCHOCMb HAYYUMbCA HEKOMOPLIM CHeYUAIbHbIM NPUEMAM peuleHUs

KOMOUHAMOPHBIX 3A0aH.

TPEBOBAHUA K PE3YJIbTATAM OBYYEHU A 1 OCBOEHNIO COAEPXKAHUA KYPCA
[Iporpamma obecrieunBaeT IOCTIIKEHHE CIEAYIOUIMX PE3ylIbTaTOB OCBOCHHS 00pa3oBaTEIbHOMN

MporpaMMbl OCHOBHOT'O 00I11eT0 00pa30BaHuUsA:

JUYHOCMHbLE:

1) chopMUpPOBAaHHOCTH OTBETCTBEHHOIO OTHOLIEHUS K YYEHHUIO, TOTOBHOCTb U CIIOCOOHOCTb

00yJaromuxcst K CaMOPa3BUTHIO M caMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMHM K OOYYEHHIO U TTO3HAHHIO,

BbIOOpPY JasibHENIIero oopazoBaHusi Ha 0a3e OPUEHTHPOBKU B MUpPE Mpodeccuil u npoeccuoHaNbHbIX

HPEANOYTEeHUH, 0CO3HAHHOMY TOCTPOCHHIO MHAMBUAYAIBHOM 00pa30BaTeIbHOM TPAaeKTOPUH C YUETOM

YCTOMUYUBBIX NM03HABATEIbHBIX HHTEPECOB,;

2) cpopMHUPOBAHHOCTH IIEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAyKH U OOIIECTBEHHOM MPaKTHKH,

3) copMHPOBAaHHOCTP KOMMYHUKATUBHOW KOMIIETEHTHOCTM B OOIIEHUHM M COTPYIAHUYECTBE CO

CBEPCTHHKAMM, CTapIIUMHU U MIIAJIIIUMH, B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM,

y4eOHO-HUCCIIeI0BATENBCKOM, TBOPUECKOM U APYrUX BUAAX EATEIHHOCTH,

4) yMeHue SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOW W MHCBMEHHOW pEYH, MMOHHMATh

CMBICJI IOCTaBJIEHHOW 3a/1au¥, BEICTPaUBATh apr'yMEHTALUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEDHI;

5) mpencraBieHHe O MaTeMaTHYECKOM Hayke Kak cdepe 4eloBeuecKOW NeATeNIbHOCTH, 00 »Tamax eé

pa3BUTHS, O €€ 3HAYUMOCTH JIJIsl pa3BUTHSI [IMBUITH3AIINY;

6) KPUTHYHOCTH MBIIICHHSI, YMEHHE PAcIO3HABATH JIOTHIECKH HEKOPPEKTHBIE BBICKAa3bIBAHUS, OTIIMYATh

TUIIOTE3Y OT (paKTa;



7) KpeaTUBHOCTH MBIIUICHUS, UHUIIMATUBA, HAXOAUYUBOCTh, AKTUBHOCTh TPU PEIICHUU aNTreOpandecKux
3a/ay;

8) yMeHue KOHTPOJIMPOBATH MPOLIECC U PE3yNIbTaT y4eOHON MaTeMaTUYECKOM JIeATeIbHOCTH;

9) cmocoOHOCTh K SMOILMOHAIBHOMY BOCHPHUATHIO MaTeMaTHUYeCKUX OOBEKTOB, 3a/lay, PpeIICHUI,
paccyXJIeHUM.

Memanpeomemuule:

1) ymeHue camMoOCTOSATENbHO IUIAHUPOBATH AJIbTEPHATUBHBIC IYTH JIOCTHUXKEHUS I€Jield, OCO3HAHHO
BBIOMpATh Hanboee 3PpPeKTUBHBIC CIIOCOOBI PEIICHHs YICOHBIX U TTO3HABATEIBHBIX 33/1a4;

2) yMeHHE OCYIIECTBISATH KOHTPOJIb MO PE3yNIbTaTy U MO CIOCO0Y ACHCTBUS HA YPOBHE MPOU3BOJIBHOTO
BHUMAaHUs M BHOCUTh HEOOXOMMBIE KOPPEKTUBHI,

3) yMeHUe aJleKBaTHO OILICHWBATH MPABWJILHOCTh WJIM OIIMOOYHOCTH BBHITIOJHEHHS Y4eOHOU 3amadm, e€
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PEeIICHHUS;

4) oco3HaHHOE BJaJIEHUE JTOTUYECKUMH JCHCTBUSAMH OMpeeNieHUs MOHATHI, 0000IIEeHNS, YCTaHOBICHUS
aHAJIOTHH, KiTacCH()UKAIIMN Ha OCHOBE CaMOCTOSITEIBHOTO BEIOOpA OCHOBAHUHN

U KPUTEPHUEB, YCTAHOBIICHUS POJIOBHIOBBIX CBS3CH;

5) yMeHHMe YCTaHABIMBATh MPUYMHHO-CIICJCTBEHHBIC CBS3H; CTPOHUTH JIOTUYECKOE PACCYXKICHHE,
YMO3aK/II04YeHrue (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U BHIBOJIBI;

6) yMeHHEe CO3/1aBaTh, MPUMEHATh M MPEOoOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA, MOJETH U
CXEMBI JIJIsl pelIeHHs YIeOHBIX U TI03HABATEIbHBIX 33724,

7) yMeHHE OpraHM30BBIBATH Y4€OHOE COTPYAHHUYECTBO U COBMECTHYIO NEATEIHHOCTh C Y4YUTEIEM U
CBEpPCTHUKAMH: OMpPENENITh LeH, pacrnpeaeneHne pyHKIUNA U polied yJaCTHHUKOB, B3aUMOJICHCTBUE U
obmue crmocoObl padoThl; yMEeHHE paboTaTh B TpPYIIE: HAXOIUTh OOIIEe pEIIeHHEe W pa3peliaTh
KOH()JIMKTBI Ha OCHOBE COTJIaCOBaHUS MO3UIIMHA U yUE€Ta HHTEPECOB; CIYIIAaTh MapTHEPA; HOPMYITUPOBATH,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

8) chopmupoBaHHOCTH yUeOHON U OOIENOIb30BATEIHCKON KOMIIETEHTHOCTH B O0JIACTH HCIIOIH30BAHUS
nH()OPMaAITMOHHO-KOMMYHHUKAMOHHBIX TexHosoruil (MKT-komnerenTHOCTH);

9) nepBoHaYaIbHBIC TIPEACTABICHUS 00 MIEAX M O METO/JaX MAaTEMaTUKH KaK 00 YHUBEPCAIbHOM SI3BIKE
HAyKH U TEXHHUKH, O CPEJCTBE MOACIUPOBAHUS SIBICHUH U MPOIIECCOB;

10) yMeHue BHUIETh MAaTEMaTHYECKYIO 3aJadyy B KOHTEKCTe MPOOJIEMHOW CHUTyalldd B JIPYTHX
JTUCITUTUINHAX, B OKPYXKAIOIICH KU3HU;

11) yMeHue HaXOAWTh B Pa3IUYHBIX HMCTOYHHKAX HWH(OPMAINIO, HEOOXOJUMYIO JUJIS PEIICHUs
MaTeMaTHYECKUX MPOOIIEM, U MPEACTABIATh €€ B MOHATHON (hopMe; MPUHUMATh PEIICHUE

B YCIIOBUSIX HETOJIHOM U M30BITOYHON, TOYHON U BEPOSTHOCTHOUW MH(OpMALINU;

12) yMeHHWe TOHMMATh W HWCIOJB30BaTh MAaTEMATHUYECKHUE CPEJICTBA HATIISITHOCTH (PUCYHKH, YEPTEIKH,

CXEMbI U le) AJIA UITFIOCTpAalu, MHTCPIpECTAllU, apryMEHTAIUU,;



13) ymeHue BBIABHraTh TUIIOTE3bl MpPU pEIICHUHM Y4YeOHBIX 3a7ady W IMOHMMAaTh HEOOXOAUMOCTh HUX
IIPOBEPKU;

14) ymeHue NpUMEHATh MHIYKTUBHbIE M J€AYKTHUBHBIE CIOCOOBI pacCyKIEHHUH, BUAETh pa3JIM4HbIC
CTpaTeruy peleHus 3a/1ay;

15) noHrMMaHue CyHIIHOCTH aJrOPUTMMUYECKMX MPEANMCAHUNA M yMEHHE JI€WCTBOBAaTh B COOTBETCTBUU C
IPEJJI0KEHHBIM aITOPUTMOM;

16) ymeHue caMOCTOSITEIbHO CTaBUTh €M, BEIOMPATh M CO3/1aBaTh aJTOPUTMBI JJISl pEIICHUS YIeOHBIX
MaTeMaTHYeCKuX Mpobiem;

17) ymeHue mJIaHMPOBATh W OCYLIECTBIATH JEATEIBHOCTb, HANPABIECHHYIO Ha pELIeHHe 3a7ay
UCCJIEIOBATENIBLCKOTO XapaKTepa.

IIpEeIMETHBIE:

1) ymenue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTypUpOBaHME, H3BJIEUCHHE HEOOXOAMMOM
UH(pOpPMaLIMK), TOYHO M IPaMOTHO BBIPAXKaTh CBOM MBICIM B YCTHOW M NMHMCbMEHHOM pe4M, HMPUMEHSS
MaTEeMaTUYECKyl0 TEPMHUHOJIOTUIO U CHMBOJIMKY, MHCIIOJNb30BaTh pPAa3IMYHbIE S3bIKHW MaT€MaTUKU
(clIoBecHBIN, CUMBOJIMYECKHA, TpaduuecKuii), 000CHOBBIBATh CY)KICHHS, MPOBOIUTH KIACCHU(PHUKAIHIO,
JIOKa3bIBaTh MaTEMATUYECKUE YTBEPKIACHHUS;

2) BnasieHre 0a30BbIM MTOHATUHHBIM ANapaToOM: UMETh MPEJICTABICHUE O YHCIE, BIAJCHUE CUMBOJIbHBIM
SI3BIKOM aJIreOphl, 3HAHUE DJIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH,

(dbopMupOBaHKE NPEACTABICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MHUPE U O PA3IUYHBIX
crioco0ax ux u3ydeHust, 00 0COOEHHOCTSIX BBIBOAOB M ITPOTHO30B, HOCAIINX BEPOSITHOCTHBIHN XapakTep;

3) yMeH#Me BBINONHATE aliredpandeckre npeoOpa3oBaHus PallMOHAIBHBIX BBIPAKEHUN, TPUMEHSTh UX JUIs
pelieHrs yueOHbIX MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4, BOSHUKAIOIINX B CMEKHBIX YU€OHBIX MPEAMETaX;

4) yMeHHE NOJb30BaThCS MaTeMaTUYECKUMH (POpMyJaMH U CaMOCTOSITEIBHO COCTaBIATH (HOPMYJIbI
3aBHCUMOCTEH MeX/ly BETMUMHAMH Ha OCHOBE 000OILEHHS YaCTHBIX CIy4aeB U HKCIIEPUMEHTA;

5) yMmeHue peuiath JUHEWHbIE M KBaJpaTHblE YPAaBHEHUS U HEPABEHCTBA, a TAaKXKe MPUBOJAMMBIE K HUM
YpaBHEHUS, HEpPaBEHCTBAa, CHCTEMbI; MNPUMEHSTH TpaduyecKue NpPEICTaBICHUS MJi1 pelIeHus |
UCCJIEIOBaHMSI YPAaBHEHU, HEPABEHCTB, CUCTEM; IIPUMEHSAThH NOJy4YEeHHbIE YMEHHUS JUIsl pELIeHUs 3a/1a4 U3
MaTeMaTHKH, CMEXXHBIX IPEJAMETOB, TPAKTUKH;

6) oBnajieHue cUCTEMOH (DYHKIIMOHATBHBIX MOHATUH, (YHKIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOH, YMEHHE
cTpouTh Tpaduku (YHKIHA, OMHUCHIBATH WX CBOWCTBA, HMCIOJB30BaTh (PYHKIIMOHAIBHO-TpadUUECKUe
MPEJICTaBICHUS JUIsl OMUCAHMS U aHAIM3a MaTeMaTHYEeCKUX 3a/1a4 U peasibHbIX 3aBUCUMOCTEH;

7) OBIageHHE OCHOBHBIMH CIOCOOAMH IPEJICTABICHUS U aHAJIM3a CTATUCTUYECKUX TaHHBIX; yMEHHE
pelaTh 3aJa4un Ha HaX0XKJICHHE YaCTOThI U BEPOSITHOCTH CITy4alfHBIX COOBITUH;

8) yMeHue NpUMEHATh U3YYEHHBIE MMOHATHS, PE3yJbTaThl U METOJIbI NIPU PELICHUH 3a/1ay U3 Pa3InYHbIX
pa3zenoB Kypca, B TOM 4HCIIE 33/1a4, HE CBOJSILIUXCS K HEMOCPEICTBEHHOMY NPUMEHEHHIO W3BECTHBIX

AJITOPUTMOB.



2.COAEP) KXAHUE KYPCA AJITEBPBI
APUOMETUKA

PanmonanbHble 4YHCJIA. PacmeeHHe MHOXCECTBa HATypPaAJIbHBIX YHCCI OO0 MHOXECTBa LECJIbIX.

m
MHoxecTBa LECJIBIX YUCCII 1O MHOXKCCTBA pallMOHAJIbHBIX. PaLII/IOHaJIBHOe YHCJIO KaK OTHOIICHHEC :, rac

M — 1eJoe 4ucio, n — HaTypaibHoe. CTENeHb ¢ LENbIM [I0Ka3aTeIIEM.

JeiicTBuTeabHBbIe 4Yucaa. KBajnpaTHeiii kopeHb u3 umucia. KopeHb TpeThell cTerneHu. 3aruch
KOPHEMW € IOMOIIIbIO CTENIEHU C IPOOHBIM [10KA3aTEIEM.

[TonsTue 06 mppanuoHagbHOM 4Kcie. MppalnoHaabHOCTh YUCIa U HECOU3MEPUMOCTb CTOPOHBI U
JMaroHany keajapara. JlecaTnunble NpUOIHKEHUS UPPALIMOHATIBHBIX YHCE.

MHOXeCTBO JIE€HCTBUTENIBHBIX YHCEN;, IPEICTaBICHHE JCHCTBUTEIBHBIX YHCENl OECKOHEUYHBIMHU
JECATUYHBIMU Ipo0siMu. CpaBHEHUE AEMCTBUTEIbHBIX YHUCEN.

KoopnunatHas mnpsimas. M3o0pakeHue uunces TOYKaMM KOOpAMHATHOM mpsiMoil. YucioBble
IIPOMEXKYTKH.

HN3mepenusi, npudamzkeHusi, oOuHeHKH. Pa3Mepsl o0O0BEKTOB OKpyskaroumero wmupa (ot
AJIEMEHTApHBIX YacTHll 10 BceneHHol), AIUTENbHOCTh MPOLIECCOB B OKpYKawolleM Mupe. Boiaenenue
MHOXHTEISI — CTENEeHH AECATH B 3amuch yucia. IIpubmmkE€HHOE 3HaueHHe BENWYHMHBI, TOYHOCTb
npubikenus. [Ipukuaka u oueHkKa pe3yabTaToB BBIYMCICHUH.

AJITEBPA

Auredpanyeckne BbIpaskeHus. bykBeHHbIE BbIpakeHUs (BbIpAaXKEHUsI C IepeMEHHbIMU). YncioBoe
3HayeHHe OyKBEHHOI'o BblpakeHUs. JlomycTumble 3HaueHUs nepeMeHHBIX. [lojcTaHOBKa BbIpakKeHUH
BMecTO nepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BBIPR)KEHUI Ha OCHOBE CBOWCTB apU(PMETHUYECKHX
nercTBuil. PaBeHCTBO OYKBEHHBIX BhIpaKeHHM. T0XI€CTBO.

Crenenb ¢ HaTypaJlbHbIM TOKa3aTesleM U e€ cBoiicTBa. OgHOWwIeHbl U MHorowieHsl. CTeneHb
MHorouiaeHa. CloXeHue, BBIMUTaHWE, YMHOKEHHE MHOTOWIEHOB. POpMyJIbl COKPAIEHHOTO YMHOKEHHS:
KBaJpaT CyMMBbl M KBajapaT pasHocTH. Popmyna pa3sHOCTH KBajapaToB. I[IpeoOpazoBaHue Le0ro0
BBIDAXKEHHUS B MHOrowieH. Pa3nokeHHe MHOINOWIEHOB HAa MHOXWUTEIA. MHOrO4YaeHbl C OJHOU
nepemeHHo. Kopenbp MHOrowieHa. KBajpaTHbBIN TpEXWIIEH; PA3JI0KEHHUE KBAJPAaTHOTO TPEXWIEHA Ha
MHOHUTEIH.

Anrebpanueckast J1pobb. OCHOBHOE CBOMCTBO anredOpanueckoil npodu. CrokeHue, BbIUUTAHMUE,
YMHOXXEHHUE, JeleHue anreOpanyeckux 1pobeid. CremeHb C IeNbIM IOKazaTesleM U e€ CBOICTBa.
PanronanbHble BoIpaskeHUs U UX IpeoOpa3zoBaHusl. J{okazareiabCTBO TOKIECTB.

KBanparusie kopHu. CBoiicTBa apu(METHUECKUX KBaJpPaTHBIX KOpPHEM M HUX NPUMEHEHHE K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BBIYUCIICHUSIM.

YpaBHenusi. YpaBHeHue c OnHOM nepeMeHHON. KopeHp ypaBHeHHs. (CBONCTBa YHMCIIOBBIX

paBeHCTB. PaBHOCHIIBHOCTh YpaBHEHHU.



Jluneiinoe ypaBHeHue. KBaapatHoe ypaBHeHue: (opMyna KOpHEH KBaapaTHOTO ypaBHEHHS.
Teopema Buera. Pemenne ypaBHEHUH, CBOMAIIUXCSA K JIMHEHMHBIM U KBaapaTHbIM. [IpuMepsl pemeHus
ypaBHEHUH TPEThEeHl M 4eTBEPTOM cTeneHel. Pemenue npoOHO-parimoHaIbHBIX YPaBHCHUM.

VYpaBHeHHE ¢ ABYMs INEpEMEHHBIMU. JIMHEHHOE ypaBHEHHE C ABYMs INEPEMEHHBIMH, NPUMEPHI
peueHusl ypaBHEHUH B LENBIX YHUCIIAX.

Cucrema ypaBHEHMH C JBYyMsI ITI€peMEHHbIMU. PaBHOCHMIIBHOCTB cucTeM. CHCTEMBI ABYX JTUHEHHBIX
YPaBHEHUU C IBYMS IIEPEMEHHBIMM; PELICHUE ITIOJCTAaHOBKOM U ClI0KeHHEM. [Ipumepsl peleHns cucrem
HEJIMHEHWHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3a7jau anredpandeckuM CrocoOoM.

JlekapToBbl KOOpAMHATHl Ha IUIOCKOCTH. I'paduueckas wHTepnperanus ypaBHEHUS C ABYMS
nepeMeHHbIMH. ['paduk TUHEHHOTO ypaBHEHUS C IBYMsI IEPEMEHHBIMH; YTIIOBOH KO (OUIIEHT MPSIMOiA;
yCIOBHE MapayieIbHOCTH HOpsAMBbIX. ['paduku mpocTednx HEIUHEWHBIX YypaBHEHUM: mapaboua,
runep0oia, OKpYKHOCTb. I'paduueckast UHTEpIIpEeTaLUs CUCTEM YPAaBHEHUH C IByMs IEPEMEHHBIMH.

HepaBencrBa. HucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ onHONM mnepemMeHHON. PaBHOCWIBHOCTH HEPABEHCTB. JIMHEHHBIE HEPAaBEHCTBA C
ozlHOI nepemeHHo. KBagpaTHble HepaBeHCTBA. CHUCTEMBI HEPABEHCTB C OJHOW IIEPEMEHHOM.

OYHKINN

OcHOBHbBIE MOHATHSA. 3aBUCUMOCTH Mexay BenuunHamu. [lonsatue Qynkauu. OoOmacts
OTIpeNeNIeHUs] ¥ MHOKeCTBO 3HaueHWi (yHkmuu. CrocoObl 3amanust QyHkuuu. ['paduk GyHKumw.
CpoiicTBa QyHKIUH, UX oTOOpakeHue Ha rpaduke. [Ipumeps! rpaduKoB 3aBUCUMOCTEH, OTpa)xaroIux
peayibHbIE MTPOLIECCHI.

YucnoBble QyHknuu. OYHKIMM, ONUCHIBAIOMIME NPSIMYI0 M OOpaTHYIO HpPONOPLUOHATIbHBIE
3aBUCHUMOCTH, UX Tpaduku U cBoiicTBa. JIunHeliHas (yHkuus, e€ rpapuk u cpoiicTBa. KBagpartuunas
¢bynkuus, e€ rpadpuk u coicTBa. CTeneHHble (PYHKIMM C HATypalbHBIMHM IOKa3aTelsiMU 2 U 3, uX
rpaduky 1 cBoiicta. ['padukn Gpynkmuit y = vx,y = V=, y = [x|.

YucinoBble mociaenoBaTeJbHOCTH. [loHATHE 4YMCIOBOM  MOCIEAOBATENbHOCTH.  3aJaHHe
MOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popMyIioif n-ro 4ieHa.

Apudmernueckass U reoMmerpuyeckas nporpeccuu. PopMmynbl n-ro ujieHa apupMEeTHYecKOH Hu
TEOMETPUUYECKON TPOTPECCHi, CYMMBI TIEPBBIX N-X WICHOB. M300pakeHne 4IeHOB apu(PMETHIECKON H
F€OMETPUYECKON MPOrpeccruili TOYKaMU KOOPAMHATHOW IIOCKOCTH. JIMHEMHBIM M 3KCIOHEHIMAIbHbBIN
pocT. C0XKHBIE TPOLIEHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucareabHasi craructuka. [lpencraBneHre NaHHBIX B BHJAE TaONHUL, AUarpamm, rpa@ukoB.

CnyuaiiHas  u3MeHuMBOCTh.  CTaTHCTHUYECKHE  XapaKTEpPUCTUKM  Habopa  JaHHBIX:  CpelHee



apudMeTHuecKoe, MeauaHa, HauOoJbIlee M HaMMEHBIIEEe 3HAueHUs, pa3Mmax. llpencraBieHue o
BBIOOPOYHOM HCCIIEIOBAHUU.

Cayuaiinble cCOOBITHSI U BepPOSAITHOCTh. [loHATHE O ClydaliHOM ONBITE M CIy4YalHOM COOBITHH.
Yacrora cimydyaiiHOTO COOBITHS.

CraTHCTUYECKUH MOJXOJA K TOHSTHIO BEPOSITHOCTU. BEpOSTHOCTH MPOTHBOIOJIOKHBIX COOBITHIA.
HesaBucumpie cOOBITHS. YMHOXKEHUE BEpOSTHOCTEH. JlOCTOBEpHBIE W HEBO3MOXHBIC COOBITHSI.
PaBHOBO3MOXXHOCTB cOOBITHI. Kitaccndeckoe onpezieneHne BEpOsSTHOCTH.

KomOunaropuka. Pemenune koMOMHATOpHBIX 3agad rnepebopoM BapuaHToB. KomOuHaTtopHOe
npaBuiio yMHoOXeHus. [lepecranoBku u pakropuai.

JIOI'NKA 1 MHOXECTBA

TeopeTnko-MHOKeCTBeHHbIE NMOHATHS. MHOXECTBO, IEMEHT MHOXECTBA. 3aJaHUE MHOXKECTB
HEPEYUCIICHUEM 3JIEMEHTOB, XapaKTepUCTUYECKUM cBOiicTBOM. CTaHaapTHble 0003HAUEHMSI YHCIIOBBIX
MHOXecTB. IlycTtoe MHOXecTBO U ero obo3HaueHue. IlonmHoxkecTBo. OObeqMHEHUE U IEepeceueHue
MHO€ECTB, Pa3HOCTb MHOKECTB.

Wnmroctpatiyisi OTHOLLIEHUH MEXIy MHOKECTBAMU C IIOMOILBIO Juarpamm Jiiepa — BeHnHa.

DJieMeHThI JIOTUKH. [IoHsATHE O PaBHOCWIIBHOCTH, CIEI0BAaHUHU, YIOTPEOIEHUE JIOTHYECKUX CBSI30K
€CJIH ..., TO ..., B TOM U TOJIBKO B TOM CIIy4ae, JOTMYECKHUE CBA3KU U, UJIN.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUUN

Hctopuss ¢GopMHpOBaHWS TOHATHS 4YWCIA: HATypaJllbHBIE 4YHUCNA, JpoOW, HEZOCTaTOYHOCTH
palMOHAIBHBIX YUCEI JJI1 TEOMETPUUYECKUX U3MEPEHUN, UppallMOHAJIbHBIE ynciia. CTapUHHBIE CHCTEMBI
3anucu yucen. J[poou B BaBunone, Erunre, Pume. OTkpeiTHE NeCATUUHBIX IpoOel. CTapuHHBIE CHCTEMBbI
Mmep. Jecatuunble qpobu U Merpuueckas cucreMa Mmep. IlosiBieHue oTpunarenbHbIx yucen v Hyms. JI.
Marnunkwuii. JI. Diinep.

3apoxeHue anreOpsl B Heipax apudmeruku. An-Xopesmu. Poxenne OykBeHHOH cumMBOIMKH. I1.
®epma, ®@. Buer, P. Jlekapt. Mcropuss Bompoca O HaxoxJIeHMM (GOpMysl KOpHEH anredpandeckux
ypaBHEHUH, HEPA3pPEIIUMOCTh B pajJiKajaXx ypaBHEHHH cteneHu, Oombiieit 4eThipéx. H. Tapranss, x.
Kapnano, H. X. A6ens, D. I'anya.

N300peTenne MeToJia KOOPAUHAT, MO3BOJISIOIIETO MEPEBOAUTh T€OMETpUUECKHEe OOBEKTHl Ha S3bIK
anreOpsl. P. Jlekapt u I1. @epma. [TpumMeps! pazianyuHbIX CUCTEM KOOPAWHAT HA MIIOCKOCTH.

3amaua Jleonapmo Iluzanckoro (dubonayum) o Kpoimkax, uuciaa Dubonayuynm. 3amavya o
IIaXMaTHOU JTOCKE.

Hcrokn Teopuu BEPOSATHOCTEH: CTpaxoBoe neio, azapTHble urpel. II. ®epma m b. Ilackans. S.

bepnymmu. A. H. Koamoropos.



3.TEMATHYECKOE IINTAHUPOBAHMHE 110 AJITEBPE B 7-9 KJIACCAX

N/ Tema Koanvecrso
qacoB
7 KIIACC
TloBTOpenue 2
I'nasa 1. Beipa:keHusi, To:k1eCTBa, YypaBHEeHHU S 22
1 Breipakenus 5
2 [IpeoOpa3oBanue BoIpaKEHUN 5
3 YpaBHEHHSI ¢ OTHOH TepEeMEHHON 7
4 CrarucTrdecKkue XapakKTepruCTUKH 5
I'nasa II. ®ynkuuu 11
1 OyHKIMH U UX rpaduku 5)
2 Jluneitnas GyHKUUsA 6
I'naBa III. CTenenb ¢ HaTypaJbHBIM NOKa3aTe1eM 11
1 Crenens 1 ee cBoiicTBa 5
2 OIHOYIEHEI 6
I'nasa IV. MHoro4/ieHbl 17
1 CyMMa ¥ pa3HOCTh MHOTOYJICHOB 3
2 [TpousBeneHne OHOUIICHA U MHOTOYJIEHA 7
3 [Tpon3BeieHre MHOTOYICHOB 7
I'naBa V. ®@opMyJibl COKPALIEHHOTO YMHOKEHH S 19
1 KBagpar cymmBl M KBajipaT pa3HOCTH 5
2 Paznocth kBagpaToB. CymMMa 1 pa3HOCTh KyOOB 7
3 [IpeoOpa3oBaHue HEIBIX BEIPAKESHUI 7
I'maBa VI. CucremMsl JTMHEHHBIX yPABHEHUH 14
15 JIuHeltHbIe ypaBHEHUS C ABYMS IEPEMEHHBIMU U UX CUCTEMBbI 5
16 Pemenue cucrem JIMHEHHBIX ypaBHEHUI 9
TloBTOpenue 6
UTOrO 102

10



N/ Tema Konnuecrtso
qacoB
8 KUIACC
BBoaHoe noBTOpEeHue 3)
I'nasa I. PauonanbHble q1pooun 23
1 ParmonanpHbIe 1poOU M UX CBOMCTBA 5
2 CyMmMa u pa3HOCTh Apobeit 7
3 [IpousBeneHue u yactHoe Apodei 11
I'nasa Il. KBagpaTHbie kopHu 19
1 JleicTBUTEIbHEIC YHCIIa 2
2 ApudmMernuecknii KBaapaTHbI KOPEHb 6
3 CBoiicTBa apu(PMETHUECKOr0 KBAIPATHOTO KOPHS 4
4 [Ipumenenue cBONCTB apu(METUYECKOTO KBAAPATHOTO KOPHS 7
I'nasa |11. KBagpaTtHble ypaBHeHUst 21
1 KBagpaTHOE ypaBHEHUE U €TI0 KOPHU 11
2 JpoOHbie parmoHaIbHbIE YPABHEHHS 10
I'nasa IV. HepaBencTBa 20
1 YucnoBble HEPABEHCTBA U UX CBOMCTBA 9
2 HepaBeHncTBa ¢ 0JJHON IEPEMEHHON U UX CUCTEMBI 11
I'nmasa V. CTeneHs ¢ HeJbIM OKA3aTeEJIeM. JJIeMEeHThI CTATHCTHKH 11
1 CreneHb ¢ LETbIM MOKa3aTEIeM U €€ CBOWCTBA 7
2 DNIEMEHTHI CTATUCTUKHU 4
IToBTOpEHHE 3
NTOIo 102

11



KoauuecTBo

Ne n/m Tema
yacoB
9 KIIACC
BBoaHoe moBTOpEHUE 3
I'nasa I. KBaapatuunas gyHkums 22
1 @YHKIMU U UX CBOMCTBA 5
2 KBaapatHeiii TpéxusieH 4
Kontponbnas padora Nel «DyHKkuu 1 ux cBoiicTBa. KBajgpaTHBIN TPEXUWICH 1
3 KBagpatnunas GyHKius u ee rpaduk 8
4 Crenennas ¢ynkuus. KopeHb N-oit creneHn 3
KonTponbnas paborta No2 «KBagparuunas GyHKIMS U ee Tpaduk» 1
I'naBa |l. YpaBHeHus1 1 HepaBeHCTBA C O/IHOI epeMeHHOM 14
1 YpaBHEHHsI C OJTHOM IMEpEMEHHON 8
2 HepaBeHcTBa ¢ 0HOM IepeMEeHHON 5
KonTponbras padota Ne3 «YpaBHEHUS U HEPABCHCTBA C OJTHOM IMEPEMEHHON 1
I'naBa |ll. YpaBHeHus u HepaBeHCTBA ¢ IBYMS NepeMeHHbIMH 17
1 YpaBHEeHUS ¢ IBYMsI IEPEMEHHBIMU U UX CUCTEMBI 10
2 HepasenctBa ¢ AByMs mepeMeHHBIMU U UX CUCTEMBI 6
KonrtponbHas pabora Ned4 «YpaBHEHUsI M HEPABEHCTBA C JABYMS IEPEMEHHBIMM» 1
I'nasa IV. Apudgmernyeckasi 4 reoMeTpuyecKasi IPOrpeccuu 15
1 Apudmernueckast nmporpeccus 7
Konrtponsnas pabora Ne5 «Apudmernyeckas Iporpeccus» 1
2 ['eomeTpuyeckas nporpeccus 6
Kontponbnas pabora Ne6 «I'eomerpruyeckas mporpeccus» 1
I'naBa V. DiieMeHTbl KOMOMHATOPUKYU U TEOPHH BEPOSITHOCTH 13
1 OneMeHTbl KOMOMHATOPUKH 9
2 HauanbHble cBeZleHUs U3 TEOPUU BEPOSITHOCTH 3
KonrtponbHas padora Ne7 «eMeHTbl KOMOMHATOPUKU M TEOPUH BEPOSTHOCTH 1
IloBTOpPEHME 18
UTOrO 102
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