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I[TOACHUTEJIbHA A 3AIIMCKA

Pabouas mporpamMmma OCHOBHOTO OOIIETO 00pa30BaHUs MO anredpe cOCTaBICHbI HA OCHOBE
OyHIaMEHTATFHOTO sifjpa Coep kaHus oOmero oOpaszoBanusi W TpeOoBaHMiA K pe3yabraram
OCBOCHHSI OCHOBHOH 00111€00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHM,
npencTaBieHHbIX B DenepaabHOM  TOCYAApPCTBEHHOM —00pa3oBaTelIbHOM —CTaHAApTe OOIIEero
oOpazoBanusl. B HUX Taxke YYUTHIBAIOTCS OCHOBHBIEC HJieH U mosnioxeHus [IporpammMel pa3Butus u
(dbopMHUPOBaHVS YHUBEPCATBHBIX YIEOHBIX JCUCTBHIA 111 OCHOBHOTO OOIIETO 00pa30BaHUS.

CosHarenbHOE OBJAJICHUE YYalIUMUCS CHCTEMOM anreOpandyeckuX 3HAaHUW W yMEHUUN
HEOOXOIMMO B TOBCEIHEBHOM >KM3HM JUIsI M3YyYEHHUS CMEXKHBIX IUCHUIUIMH U TPOHOKEHHS
00pazoBaHus.

[IpakTuyeckas 3HaUMMOCTh IIKOJIBHOTO Kypca aireOpbl 00ycIoBIeHa TeM, YTO €€ 00bEKTOM
ABJISIIOTCS. KOJIMYECTBEHHBIE OTHOILEHUS J€MCTBUTENBHOIO Mupa. Maremarndeckas IMOATOTOBKA
HeoOXoauMa Ui IOHUMAaHUS MPUHIUIIOB YCTPOMCTBA M WCIOJIb30BAHUSI COBPEMEHHON TEXHUKHU,
BOCIIPUSTHSL HAyYHBIX U TEXHUYECKHUX MOHATHHA M uje. Maremaruka sIBIseTcs SI3bIKOM HayKd U
TexHUKH. C € MOMOIIBI0 MOJCIUPYIOTCS U M3YYalOTCs SIBICHHUS U IPOILIECCHI, MPOUCXOISIINE B
IIPUPOJIE.

AnreOpa sBIsieTCS OHUM M3 OMOPHBIX TPEIMETOB OCHOBHOW IIKOJIBI: OHA 00ECIICYMBACT
U3ydeHUe JIpyrux JUCHUIUIMH. B mepByro ouepens 93TO  OTHOCHTCS K  IIpeAMeTam
€CTECTBEHHOHAyYHOTO LMKJIA, B YaCTHOCTH K (u3uke. Pa3BuTHe JOTHUECKOTO MBIIUICHUS
yyalmxcs Ipu oOydeHUH anreOpe CHOCOOCTBYET YCBOCHHUIO MPEIMETOB T'yMaHHUTApHOTO LIUKJIA.
[IpakTHyeckne yMeHHS W HaBBIKM alreOpandyeckoro Xapakrepa HEOOXOIMMBI IS TPYIOBOW M
poQecCHOHANTBHOM MOTOTOBKY IIKOJIHHUKOB.

PazButne y yuwamumxcsi NpaBWIBHBIX MPEICTABICHUNM O CYIIHOCTH M IPOUCXOKICHUM
asreOpanyeckux aOCTPaKIMi, COOTHOLIEHUM pEabHOTO U HJIEAJbHOIO, XapakTepe OTpPaKeHHs
MaTeMaTn4ecKoil HayKoil sIBICHUH U MPOLIECCOB PEaTbHOIO MHpa, MECTE aareOphbl B CUCTEME HAYK U
pOJIN MaTeMaTHYeCKOro MOJEIMPOBAaHMS B HAydyHOM IIO3HaHMHM M B NPAKTHKE CIOCOOCTBYET
(OopMHUPOBAaHHIO HAYYHOTO MUPOBO33PEHUS YHALIUXCS M KAYECTB MBILIUICHUS, HEOOXOIUMBIX IS
aJlanTalyy B COBPEMEHHOM MH()OPMAIIMOHHOM OOIIECTBeE.

Tpebys OT ywalmxcs YMCTBEHHbIX M BOJIEBBIX YCWJIMH, KOHIIEHTpalMM BHUMAaHUA,
aKTUBHOCTH pa3BUTOrO BOOOpakeHMs, ainreOpa pa3BUBAECT HPABCTBEHHBbIE YEPThl JIMYHOCTH
(HacTOMYMBOCTh,  ILIEJIEYCTPEMJIEHHOCTh,  TBOPYECKYI0  aKTUBHOCTb,  CAMOCTOSITEJIbHOCTD,
OTBETCTBEHHOCTb, ~TPYAOJOOWE, JUCHMIUIMHY M KPUTUYHOCTb MBIIUICHUS) M yMEHHeE
apryMEHTHPOBAaHHO OTCTauBaTh CBOM B3MNIS/AbI U YOEXKIEHUS, a TaKKEe CIIOCOOHOCTh MPUHUMATH
CaMOCTOSITENIbHBIE PELLICHHUS.

N3ydyenne anreOpbl, (QyHKUUI, BEPOATHOCTH U CTAaTUCTUKU CYLIECTBEHHO pPAaCIIHUpPSET
KPYro30p Y4aIuxcsl, 3HAaKOMsI UX C WHAYKIIMEH U ACTyKIuei, 00001eHneM U KOHKpeTH3aIueH,
AQHAJM30M W CHHTE30M, Kiaccuukalnmed M cucTeMaru3aluel, abCcTparupoBaHUEM, aHaJIOTHEH.
AKTUBHOE HCHOJb30BaHHE 3aJad Ha BCEX HJTamax ydeOHOro mpoliecca pa3BUBAE€T TBOPUYECKHE
CIIOCOOHOCTH IIKOJIbHUKOB.

N3y4yenue anreOpnl 1mo3BoiseT (GOPMUPOBaTH YMEHHSI M HAaBBIKM YMCTBEHHOIO Tpyla —
TUTAHUPOBAHUE CBOEH pabOThI, MOMCK PALMOHAIBHBIX MyTeH €€ BBIMOTHEHHS], KPUTHYECKYIO OLICHKY
pesyabraroB. B mporecce u3yueHus anreOpbl HIKOJBHUKHM JOJDKHBI HAyYUThCS M3JaraTb CBOU
MBICJIM SICHO U UCUEPIIBIBAIOLIE, TAKOHUYHO U EMKO, TPUOOPECTH HABBIKH YETKOTO, aKKYpaTHOTO U
IPaMOTHOT'O BBITOJIHEHHUS MaTeMaTHYECKUX 3aliCen.

Baxneiinelt 3amadeil IIKOMBHOTO Kypca anreOpbl SBISETCS Pa3BUTHE JIOTHUECKOTO
MbIUIeHUsT yyamxca. Camu 0OBeKThl MaTeMaTH4eCKUX YMO3AKJIIOUEHUN U MPUHATHIE B anredpe
npaBUia MX KOHCTPYHPOBAaHHMSA CIIOCOOCTBYIOT (DOPMHPOBAHUIO YMEHHMH OOOCHOBBIBATH MU
JIOKa3bIBaTh CY)KICHUS, MPUBOAUTH YETKUE OIPENENICHHs, Pa3BUBAIOT JIOTHYECKYIO WHTYUIUIO,
KpaTKO U HalIAHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUM M y4aT MX NPUMEHEHHIO.
Tem cambIM anreOpa 3aHMMaeT OHO M3 BEAYIIMX MecT B (YOPMUPOBAHUH HAyYHO-TEOPETHUECKOTO
MBIIUJICHUS] IIKOJILHUKOB. PackpbiBasi BHYTPEHHIOIO TapMOHHUIO MaTeMaTHkH, (opMmupys



MOHHMMAHUC KPACOThI U U3AIICCTBA MATCMATHYCCKUX paccym,ueHHﬁ, aﬂre6pa BHOCHUT 3HAUUTEIbHBIN
BKJIaa B 3CTETUYCCKOC BOCIIUTAHUEC yHAIlTUXCA.

OBHIAA XAPAKTEPUCTHUKA KYPCA

B kypce anreOpbl MOXKHO BBIICIUTH CIEAYIOIIME OCHOBHBIE COAEP)KATEIbHbIC JHHUU:
apupmernka; anreOpa; (yHKIMU; BEPOATHOCTh M CTaTUCTUKA. Hapsay c 3TUM B cofiepikaHue
BKJIFOUEHBI J[Ba JOMOJHUTEIbHBIX METOIOJIOTMUYECKUX pa3liefia: JIOTHUKA U MHO)KECTBA; MareMaTHKa B
HCTOPHYECKOM pPAa3BUTHM, YTO CBA3aHO C peaju3alueil meneil OOLeHHTEIIEKTYaJbHOTO |
OOILIEeKYNIBTYPHOTo pa3BuTHs ydanmxcs. ComepikaHue KaXkI0ro U3 3TUX Pa3/IesioB pa3BOpaYUBaCTCS
B COJEPKaTeIbHO-METOIMYECKYIO JIMHUIO, TIPOHU3BIBAIONIYI0 BCE OCHOBHBIE COAEpKATEIbHBIC
nunud. Ilpu sToM mepBas nuHHS — <«JIOrMKa M MHOXECTBa» — CIIY)KHUT LIENH OBJIAJCHUS
VUAIIUMHCS HEKOTOPBIMH DJIEMEHTAMH YHUBEPCATBHOTO MATEMAaTH4eCKOTO sI3bIKA, BTOpas —
«Maremarika B HCTOPUYECKOM Pa3BUTUM» — CHOCOOCTBYET CO3IAHHUIO OOIIEKYIBTYPHOTO,
TYMaHUTApHOTO (hOHA M3YYEHUsI Kypca.

Conepxannie nHHUU «ApudMeTHKa» CIYyKUT 0a30i UId JalbHEHIIero U3y4eHUs
YUYAIIUMUCS MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO MX JIOTHUECKOTO MBIIDICHUS, (POPMUPOBAHUIO
YMEHHsSI TIOJIb30BAThCSl QITOPUTMAMU, a TakkKe NPUOOPETCHHIO TMPAKTHUECKUX HAaBBIKOB,
HEOOXOIMMBIX B MTOBCETHCBHON KHM3HH. Pa3BUTHE MOHATHS O YHCIIC B OCHOBHOM IITKOJIC CBS3AHO C
palMOHATFHBIMU M UPPALlMOHAILHBIMU YUCIIaMH, (OPMUPOBAHHEM MEPBUYHBIX MPEICTABICHUN O
JNEUCTBUTEIILHOM YHCIIE.

Conepxxannie  JmHHM — «AnreOpa»  crmocoOCTBYyeT  (OPMUPOBAHUIO Y  Y4alllUXCA
MAaTeMaTUIeCcKOro armapara Julsl pelieHus 3a/1a4 U3 pa3JeiioB MaTeMaTuKd, CMEKHBIX NPEIMETOB U
OKpY)KaroIiel pealbHOCTH. SI3bIK anreOphl MOAYEPKMBACT 3HAYCHUE MATEMAaTUKU Kak SI3bIKa IS
MOCTPOEHHST MaTeMaTHIECKUX MOJIETIEH TTPOIIECCOB U SIBJICHUI PeabHOTO MHpA.

Pa3BuTHe anropuTMHYECKOTO MBIIIEHUS, HEOOXOIUMOT0, B YACTHOCTH, /I OCBOCHUS
Kypca WH()OPMATHKH, ¥ OBJIAJICHHC HABBIKAMH JCAYKTHBHBIX PACCYXICHUH TaKKe SBIISIOTCS
3afadamMu u3yueHus anredpsl. [IpeoOpazoBanie CHMBOIBHBIX ()OPM BHOCHT CielM(DUUIECKUN BKIIa]l
B Pa3BUTHE BOOOPAXKCHUS YyYalIUXCS, WX CIHOCOOHOCTEW K MareMaTHYecKOMYy TBOpYECTBY. B
OCHOBHOI TIKOJIe MaTepHall TPyNIHPYeTCsl BOKPYT PallMOHAIBHBIX BBHIPAKEHUH.

Conepxanue paznena «DyHKIMM» HAIEIEHO Ha TOMyYEeHHE MIKOJbHUKAMH KOHKPETHBIX
3HaHUN O (PyHKIMM KaKk Ba)KHEHIEH MaTreMaTHuecKOW MOAENTH IS OMHMCAHUS M MCCIEHOBaHUS
pa3HoOOpa3HbIX MporeccoB. M3ydyenne sToro marepuana cHocoOCTBYET Pa3BUTHIO Yy YyYalIUXCS
YMEHHS  UCIONBb30BaTh  pa3M4HbIEe S3bIKM  MareMaTWKU  (CIOBECHBIM, CHMBOJIMYECKHIA,
rpauUuecKyii), BHOCUT BKJIQJ B (DOPMHPOBAHHE TMPEACTABICHUNA O PO MaTEMAaTHKH B Pa3BUTHU
[UBUIIM3ALIAN U KYJIBTYPBIL

Paznen «BeposTHOCT M crarucThka» — OOS3aTeNbHBIA  KOMIIOHEHT —IITKOJIBHOTO
0o0pa3oBaHMs, YCWJIMBAIOUIMA €ro MPHUKIAJAHOE M TPAaKTUYECKOe 3HAaueHHe. OJTOT MarepHhai
HEoOX0oMM, TIPEXKIIE BCero, JUTsi GOPMHUPOBAHUS Y yJIamuXcss (PYHKIIMOHATBHONH TPaMOTHOCTH —
YMEHHUS BOCIPHUHUMATh U KPUTHUYECKU aHAIU3UPOBATH WHPOPMAIIMIO, TPEACTABICHHYIO B
pa3MYHBIX (pOpMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX PEalbHBIX 3aBUCHMOCTEH,
MIPOU3BOIIUTH MPOCTEHIINE BEPOSITHOCTHBIE pacuéThl. M3ydueHne ocHOB KOMOMHATOPUKHU IMO3BOJIUT
y4aleMycsi OCYLLECTBIISTh PACCMOTPEHHUE CIy4yaen, epedop U MojAcyYET yncia BApUAaHTOB, B TOM
qrclie B MPOCTEHIINX MPUKIIAIHBIX 3a/[a4ax.

[Tpy M3ydeHUM CTATHCTHKU W BEPOSTHOCTH OOOTAIAFOTCS MPEACTABICHUS O COBPEMEHHOMN
KapTHHEe MHpa M METO/aX €ro HCCICNOBaHUsA, (HOPMHUPYETCS TMOHWMAHHE POJHM CTAaTHCTUKU Kak
HCTOYHUKA COLMAIBHO 3HAYUMOW HMH(OpMAIMKM W 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIILJICHUSI.



MECTO IIPEIMETA B YYEBHOM ITJIAHE

basucHeblii yueOHBIN (0Opa3oBaTeNbHBIN) IUITAH HAa HM3ydeHHe anreOpel B 7—9 Kitaccax
OCHOBHOM IIIKOJIBI OTBOJUT 3 Yaca B HEAEIO B TEUCHHUE KaXI0r0 rofa o0yueHus, Bcero 315 ypokos.

HOPMATHUBHAA OCHOBA, PEAJIN3ALIMU ITPOI' PAMMEBI

. 3akoH PO «O6 obpazoBanum» B mocieanei penakmuu ot 29 nexadbps 2012 roma N 273-
@3

. @enepabHBIA  TOCYIApPCTBEHHBI  00pa3oBaTeNbHBIA  CTAHAAPT OCHOBHOTO  OOIIEro
o0OpazoBaHwsl.

. OO0s13aTenbHBIE MUHUMYM COJZIEP’KaHUSI OCHOBHOTO OOIIIET0 00pa30BaHMUsI

. [TpumepHas mporpaMMa OCHOBHOTO 001Ier0 00pa30BaHUs 110 MaTeMaTHKE.

. denepanbHblii  MEpeYCHb  YYCOHHKOB, PEKOMCHIIOBAHHBIX  (JIOMYIICHHBIX) K

UCIOJB30BaHUID B  00pa3oBarelbHOM IIpollecce B OOpa30BATENBbHBIX  YUPEKICHUSX,
peanu3yonx — oOpa3oBareibHble IpOrpaMMbl  00mIEro  0o0pa3oBaHUA W MMEIOMIMX
rocynapcTBeHHy0 akkpenutanuio (I[Ipukaz MunucrepcTBa oOpazoBanus u Hayku PD ot 31
Mmapta 2014r. Ne 253)

CTPYKTYPA JOKYMEHTA

PaGoyas  mporpamMma BKIIIOYaeT pa3feibl: MOSCHHUTENBHYIO 3allMCKy, OCHOBHOE
COZICp)KaHUE C pacrpelesiecHHeM Y4eOHbIX 4acoB MO paszeiiaM Kypca, TpeOOBaHUS K YPOBHIO
TIOATOTOBKH OOYYaIOIMINXCS, TUIAHUPYEMbIE Pe3y/IbTaThl OCBOCHHUS Kypca, YIeOHO-TeMaTHUECKOe
IUIAaHUPOBAHKE, Pa3BEPHYTOE KAJICHIapHO-TEMaTHYECKOEe TNIAHUPOBaHue, nepedeHs YMO.

TPEBOBAHUA K PE3VJIBTATAM OBYUEHNA 1 OCBOEHUIO COAEPXAHUSA KYPCA

[Iporpamma  oOecrieunBaeT  JOCTHXKEHUE  CIEAYIOIIMX  pPE3YJAbTaTOB  OCBOEHMS
00pa3oBaTebHOM MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHusL:

JUYHOCNIRbLE.!

1) CopMUPOBAaHHOCTh OTBETCTBEHHOTO OTHOUIEHUS K YYEHHUIO, TOTOBHOCTb H
CMOCOOHOCTH O0YJArOIINUXCS K CAMOPA3BUTHIO M CAaMOOOPA30BAHHMIO HA OCHOBE MOTHBAIIUU K
00y4eHUIO U MTO3HAHUIO, BEIOOPY JasbHeIero o0pa3oBanus Ha 0a3e OpUEHTUPOBKU B MHUpeE
npodpeccuit U TpodEeCcCHOHANBHBIX  MPEANOYTEHUH, OCO3HAHHOMY  IOCTPOEHHIO
UHMBUIyaIbHOM 00pa3oBaTelbHOM TPaeKTOpHU C YUYETOM YCTOMYMBBIX MO3HABATEIBHBIX
MHTEPECOB,;

2) copMHpPOBAaHHOCTh  ILIEJIOCTHOTO  MHPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U OOILIIECTBEHHOW MPAKTUKU;

3) copMUpPOBAHHOCT, ~ KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  OOLICHUU |
COTpYAHHUYCCTBE CO CBEPCTHHKAMH, CTAapIIMMH W MIAJAUINMHU, B O6p&30BaTeHBHOI>'I,
OOIECTBEHHO  TOJIE3HOH, YueOHO-UCCIEOBATeIbCKOM, TBOpPYECKOW M JPYrHX BHIAX
JIeATEeIbHOCTH;

4) yMEHHE SICHO, TOYHO, TPAMOTHO H3JaraTb CBOM MBICIH B YCTHOM M NMHCbMEHHOMN
pcur, NMOHUMATh CMBICIT MMOCTaBJICHHOM 3aJa41, BBICTPpAWBATL aprymCeHTAlUIO, MPHUBOAUTH
IPUMEPBI U KOHTPIIPUMEDBI;



5) MpencTaBIE€HUE O MaTeMaTHYeCKON Hayke Kak cepe 4eIoBeUecKoil 1esTeIbHOCTH,
00 7Tanax e€ pa3BUTHS, O €€ 3HAUMMOCTH ISl pa3BUTHSI LIUBUIIN3AIUY;

6) KPUTUYHOCTb MBIIUICHUS, YMEHHE PAaCIO3HABATh JIOTUYECKU HEKOPPEKTHBIE
BBICKa3bIBaHUs, OTJINYATh TUIIOTE3Y OT (aKTa;

7) KpEarTMBHOCTb MBILUICHHUS, WHULHMATHBA, HAXOAYUBOCTh, AKTUBHOCTb IIPU
peleHny anreOpanyecKux 3aaad;

8) yMeHHE KOHTPOIMPOBAaTh TMPOIECC W PE3ylIbTaT y4eOHOH MareMarndeckon
JIeSITETIbHOCTH;

9) CcIOCOOHOCTh K AMOIMOHATFHOMY BOCIIPHSITUIO MAaTEMATHIECKUX OOBEKTOB, 3a/1ad,
peUIeHU, PacCyKICHUM.

MemanpeOMemele:

1) ymeHue CaMOCTOSTEIILHO IUIAaHUPOBATH aNIbTepHATHBHBIE nyTH
JOCTH)KCHHSI TIeJIel, OCO3HAaHHO BBIOMpaTh HamOosaee A(PPEKTUBHBIE CIOCOOBI pEIICHHUS
y4eOHBIX U [TO3HABATEIILHBIX 33/1a4;

2) YMEHHE OCYILECTBIIATh KOHTPOJIb MO Pe3YbTary
U 10 crocoOy JeHCTBUS HAa YpOBHE NPOWU3BOJIBHOTO BHHMAHHMS M BHOCHUTH HEOOXOAMMEIC
KOPPEKTUBBI,

3) yMeHHME aJeKBaTHO OLEHUBATh MPABUIBHOCTb WM OUIMOOYHOCTH BBINOJHEHUS
yueOHOI 3a7a4uu, €€ OObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXHOCTH €€ PEeILCHHUS;

4) OCO3HaHHOE BIAJCHUE JIOTUYECKUMH JCHCTBUSMHU OIpPEHENEHUS] IOHSTHUI,
0000IIeHNs, YCTAHOBJECHUS AaHAJOTUH, KJIAaCCU(UKAMM Ha OCHOBE CaMOCTOSATEIbHOIO
BbIOOpA OCHOBAHUM M KPUTEPUEB, YCTAHOBIIEHUS POJJOBUJIOBBIX CBA3EH;

5) yMEHHME YCTaHaBIMBaTh IPUUMHHO-CJIEACTBEHHbIE CBSI3U; CTPOMTH JIOTUUECKOE
paccyxaeHue, yMo3aKitoueH!e (MHYKTUBHOE, 1€JyKTUBHOE U 110 aHAJIOTMH) U BBIBOJIBI;

6) yMEHHE Cco3/aBaTh, IPUMEHATh U IPeoOpPa3OBbIBATH 3HAKOBO-CUMBOJIMYECKUE
CpeliCTBa, MOJEINIU U CXEMBI JIJISl PEIICHHs YUeOHbIX U [MO3HABATEIbHBIX 33/1a4;

7) yMEeHHME OpraHHM30BbIBaTh YUe€OHOE COTPYIHHYECTBO U COBMECTHYIO JEATEIbHOCTh C
YUUTENIEM M CBEPCTHUKAMH: ONpPEAENsATh LeNu, pachpeneneHue (QyHKOUA U poiei
YYaCTHUKOB, B3aUMOJEHCTBME U o00uue crnocoObl paboThl; yMeHHe paboTaTe B TpyMHIe:
HaXoAWTh oOIlee pelieHne U paspemiarb KOH(IMKTHI Ha OCHOBE COIIACOBAHMS MO3HUIMHN U
yuéTa MHTEpPECOB; CIylaTh napTHEpa; GOpMyInpoBaTh, apryMEHTHPOBATh U OTCTAUBATh CBOE
MHEHUE;

8) cdopMupoBaHHOE yueOHOI 1 00IIEN0Ib30BaTEIbCKON KOMIIETEHTHOCTH B 00JIaCTH
HCIOJIb30BaHUS HHPOPMAaIlMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruid (MKT - komnereHTHOCTH);

9) nepBoHauasbHbIE MpeACTaBIeHUS 00 MAEAX U O METolaX MareMaTUKU Kak o0
YHHUBEpPCAJIbHOM SI3BIKE HAYKH M TEXHUKHU, O CPEICTBE MOJIEITUPOBAHUS SIBICHUH U
IIPOLIECCOB;

10) yMEHUE BHUAETh MaTeMaTHYeCKYI0 3aJadyy B KOHTEKCTe MpoOJIeMHOMN
CUTYalluU B APYTUX AUCLUILINHAX, B OKPYKAIOIIECH KU3HU;
11) yMEHHE HaXxOIWThb B  pPa3IUYHBIX HCTOYHHMKax HH(pOpMaIuIo,

HEOOXOMUMYIO  JJIsi  peIIeHHus  MaTeMaTHUYecKuX  MpoOlieM, W TMPEeACTaBIsATh €€ B
MOHATHOW (hopMe; MPUHUMATh PEIICHUE B YCIOBHSIX HEMOJHOW W M30BITOUHOM, TOYHOU U
BEPOSATHOCTHOUW HHPOPMAITUH;

12) YMEHHE TIOHMMAarb H  HCHOJB30BaThb  MaTreMaTH4YeCKHe  CpPEICTBa
HArMSAIHOCTU (PUCYHKH, YEPTEXKH, CXeMbl W JAp.) IS WJUTIOCTPALUU, WHTEPIPETAINH,
apryMeHTaINY;

13) YMEHHUE BBIABUIaTh MIIOTE3bl MPU PELICHUH Y4eOHBIX 3a7iad U MOHUMATh
HE0OXOMMOCTh X MIPOBEPKH;

14) YMEHHE TPUMEHITh HMHAYKTHBHBIE W  JEAYKTHBHBIE CIIOCOOBI
pacCyXIeHu, BUACTh Pa3NuHbIC CTPATEINU PEIICHNS 33/1a4;

15) MOHMMAHUE CYIIHOCTH QJITOPUTMHYECKHX TMPEANUCAHUNH U YMEHUE

,I[CﬁCTBOBﬂTB B COOTBETCTBUU C NPEIJIOKCHHBIM aJITOPUTMOM;



16) YMEHHE CaMOCTOSITEIbHO CTaBUTh 1I€JIH, BEIOMPATh M CO3/1aBaTh AITOPUTMbI
JUTS pEIICHUS YIeOHBIX MaTeMaTHIeCKUX TIPOoOJIeMm;

17) YMEHHE IIJITaHUPOBATh U OCYILECTBIIATH AEATEIBHOCTD, HAIIPABICHHYIO Ha
peleHue 3a1a4 HCCIeI0BaTeIbCKOro XapakTepa.

npeomemuvie:

1) ymeHue paboTarh ¢ MaTeMaTHUYECKUM TEKCTOM (CTPYKTYPUPOBAHHE, M3BICUCHHE
HeoOXoAuMON HMH(pOpPMaLMK), TOYHO U I'PAMOTHO BBIpa)kaThb CBOM MBICIHM B YCTHOH U
NMUCbMEHHON pe4Yd, IPUMEHSA MAareMaTU4eCKyld TEPMHUHOJIOTMI0O M  CHUMBOJIMKY,
UCIONb30BaTh  pPa3jUYHble  A3BIKM  MaTeMaTHUKU  (CIOBECHBIH, CHMBOJIMYECKHUII,
rpaduveckuii), OOOCHOBBIBATh CYXKJIEHHUS, MPOBOAUTH KIACCU(UKALMIO, JTOKA3bIBAThH
MaTeMaTU4E€CKHAE YTBEPKICHUS;

2) BinageHue 0a30BbIM MOHATUIHBIM alnapaToM: HMMETh MPECTABICHUE O YUCIIE,
BJIAJICHUE CHMBOJIBHBIM SI3bIKOM aireOpbl, 3HAHHWE 3JIEMEHTApHbIX (YHKLIHOHAIbHBIX
3aBUCUMOCTEN, (pOpMHUpOBaHUE MPEICTABICHUN O CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSAX B
pealbHOM MHpE U O Pa3IMYHbIX CIoco0ax UX U3ydeHHUs, 00 0COOEHHOCTSX BBIBOAOB M
IIPOTHO30B, HOCSAIIMX BEPOSATHOCTHBIN XapakTep;

3) yMeHHE  BBINOJNHATH  ainredOpandeckue  NpeoOpa3oBaHUs  palMOHAJIbHBIX
BBIPDOKEHUM, MPUMEHATh UX JUIsl pelIeHHs] Y4eOHbIX MaTeMaTU4yecKUX 3ahad U 3ajad,
BO3HHUKAIOIIUX B CMEXKHBIX YUEOHbBIX IPEIMETAX;

4) yMEHHE TI0JIb30BaThCSl MATEMAaTHUECKUMH (DOPMYIIaMU M CAMOCTOSITEIIFHO COCTaBIISTh
(bopMybl 3aBUCUMOCTENl MEXy BEJIMYMHAMU Ha OCHOBE OOOOIIEHMS YaCTHBIX CIy4aeB U
JKCIEPUMEHTA;

5) yMEHHE pellarh JMHEWHBbIE M KBAJIpaTHHIC ypaBHEHHS M HEPAaBEHCTBA, a TaKKe
OpPUBOAMMBIE K HHUM YpaBHEHHS, HEPABEHCTBA, CUCTEMbI; IPUMEHATh TIpaduuecKue
IIPEACTABICHUS U1 PELIEHUS U UCCIIEN0BAaHUs YPAaBHEHUN, HEPABEHCTB, CHCTEM; IIPUMEHSTH
IIOJIyYE€HHBIEC YMEHUS JUIsl pELICHUS 3374 U3 MaTEMATUKH, CMEKHBIX IIPEAMETOB, IPAKTHKH;

6)oBiazieHue CUCTEMOM (YHKIMOHAIBHBIX TMOHATHH, (YHKIMOHAJIBHBIM SI3IKOM H

CUMBOJIMKOW, yMEHHE CTpPOUTh TIpaduku (QYHKIUH, OMNHMCHIBATH HMX CBOWCTBA,

UCIIONIB30BaTh  (DYHKIHMOHAIBHO-Tpaueckue TNPEJCTaBIeHUs Ui ONHMCAaHUA U

aHaJIM3a MaTEMATUYECKUX 33/1a4 U PEATbHBIX 3aBUCUMOCTEN;

6) OBJIaJIeHHE OCHOBHBIMHM CIIOCOOAMHU MPEACTABIEHHS M aHAJM3a CTAaTHUCTHMYECKHX
JAaHHBIX; YMEHHE pEeIlaTh 33Ja4¥ Ha HAaXOXKJACHHE YacTOThl M BEPOSATHOCTH CIIy4alHBIX
COOBITHIA;

7) yMEHHE TNPUMEHATHh W3YYEHHBIE IOHATHS, PE3YJIbTarbl M METOJbl NPU PELICHUH
3aad W3 PA3NIM4YHBIX pasfelioB Kypca, B TOM 4YHUCIE 3a1ad, HE CBOAAIIUXCI K
HEIOCPEICTBEHHOMY ITPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.

COJAEPXAHUE KYPCA

APVOMETHKA

PaIII/IOHa.]Ibele qucJia. PacnmpeHI/Ie MHOXECTBA HaTypaJTBHI)IX YUCCII 0 MHOXECTBA
uenblx. MHOXKECTBA LENBIX YMCET OO0 MHOXKECTBA PALMOHAJIBHBIX. PanuMoOHAJIBHOE YMCIIO Kak
OTHOLIEHUE , TJIE M — LEJI0€ YUCII0, # — HaTypaibHOE. CTENEHb C LENbIM MOKa3aTENIEM.

HeiictBuTenbHble yncaa. KeagparHslii KopeHb U3 uucia. KopeHb TpeTbel CTENeHH.
3amuchk KOpHEH C MOMOIIBIO CTEMEHHU C APOOHBIM ITOKA3ATEIIEM.

[TonsitTe 00 wWppamMoHATEHOM Yucie. MppalroHanbHOCTh YHCIa ¥ HECOM3MEPUMOCTh
CTOPOHBI U TMarOHAJIM KBa/IpaTa. JlecaTHuHble MPUOTMKEHHS UPPAlMOHATIBHBIX YHCEIL.

MHO)KCCTBO I[GﬁCTBI/ITCHBHBIX YHUCCII, HpeI[CTaBJIeHI/Ie HeﬁCTBHTeHBHBIX YUCeI
OECKOHEUHBIMU ACCITUYHBIMU Apo0siMu. CpaBHEHHUE IEHCTBUTEIBHBIX YHCEI.



Koopmunarnas npsimasi. I300pakeHne urcen TOYKaMu KOOPIUHATHOHN mpsiMoit. YucimoBbie
MIPOMEKYTKH.

N3mepenusi, npulIu:KeHHs, OUEHKH. Pa3Mepbl OOBEKTOB OKpYXKAroImero mupa (OT
ANIEMEHTApHBIX YacTHUll 10 BceneHHOI), UIMTENBHOCTh MPOLIECCOB B OKPYXKAIOIIEM MHPE.
BBII[GJIGHI/IG MHOXUTCIII — CTCIICHU ACCATH B 3allMCH YMClIA. HpI/I6JII/DKéHH06 3HA4YCHUC BCINYMHBI,
TOYHOCTb MpuOIrxkeHus. [Ipukuaka u oneHka pe3yasTaroB BbIYMCICHUH.

AJITEBPA

Anredpanyeckue BbIpakeHUsl. ByKBeHHbIE BBIPQKEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU).
YucnoBoe 3HaueHHE OyKBEHHOTO BbIpakeHMsA. JlomycTHMble 3HAYEHUS TEPEMEHHBIX.
[ToncTaHoBka BbIpaKeHUH BMECTO IepeMeHHbIX. [IpeoOpa3oBaHue OyKBEHHBIX BBIpaKCHHUH Ha
OCHOBE CBOICTB apr(METHUECKUX JAeHCTBUI. PaBeHCTBO OyKBEHHBIX BBIpaXeHUH. TOXKIECTBO.

CreneHp ¢ HarypajgbHBIM IIOKa3zaTeaeM M €€ CBOMCTBA. OIHOWIEHBI M MHOTIOWIEHBI.
Crenenp MHorowieHa. CiokeHHE, BBIUYMTAHUE, YMHOXKEHME MHOTOWIeHOB. Dopmyisl
COKpAILIEHHOIO YMHOXKEHUS: KBaZpaT CyMMBI M KBajapar pasHocTH. Dopmyra pa3HOCTH KBaApaToB.
[TpeoOpa3oBaHue 11€710r0 BBIPAXKEHHUS B MHOTOWIEH. Pa3nokeHne MHOTrO4WICHOB Ha MHOXKUTEIIH.
MHorouwiensl ¢ onHol nepemeHHol. Kopenb MHorouneHa. KBagparHblil TpEXWIEH; pa3jioKeHHUE
KBaJIPaTHOI'O TPEXUJICHA HA MHOKUTEIH.

Aunrebpanueckas 1poOb. OcHOBHOe CBOMCTBO —anreOpanueckod apobu. CroxeHue,
BBIYMTAHUE, YMHOKEHHUE, JIeTIeHHEe anreOpandeckux apooeii. CTeneHp C MebIM MoKa3areineM u eé
CBONCTBA.

PanmonanbHble BhIpaXeHUs U UX NpeoOpa3oBanus. [loka3arenbcTBO TOXKIECTB.

KBanparnsie kopHH. CBoiicTBa apru(pMETHUECKUX KBaJApaTHBIX KOPHEN U MX NPUMEHEHHE K
peoOpa30BaHHIO YHCIOBBIX BEIPAKCHUN M BHIYUCIICHHSIM.

YpaBHeHusi. YpaBHeHue ¢ ogHoi nepemeHHol. Kopenb ypaBHeHus. CBOMCTBA YMCIIOBBIX
paBeHCTB. PaBHOCHIIBHOCT YpaBHEHHUI.

Jluneitnoe ypaBHeHue. KBagparHoe ypaBHeHue: (hopMyra KOpHEH KBaJpaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHEHWH, CBONAIIMXCS K JIMHEHHBIM M KBaJApaTHbIM. [Ipumepbl
peleHusl ypaBHEHMM TpeTbell M 4yeTBEpTOM cremeHel. PerieHne apoOHO-palMOHAIBHBIX
YpaBHEHUIA.

YpaBHeHHEe C AByMs NEpPEMEHHBIMU. JIMHEHHOE ypaBHEHUE C JIBYMS IEPEMEHHBIMH,
IIPUMEPHI PELICHUS YPABHEHHUN B LEJIBIX YHCIIAX.

Cucrema ypaBHEHUIl ¢ JByMs NepeMeHHbIMHU. PaBHOCMIIBHOCTH cucTeM. CHCTEMBI JIByX
JIMHEWHBIX YPAaBHEHUH C JABYMS IEPEMEHHBIMU; PEILIEHUE TIOACTaHOBKOM U ciokeHueM. [Ipumepst
PELIECHUS CUCTEM HEJIMHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH.

Permenne TekcTOBBIX 3a/1a4 anreOpanyeckuM CriocoOoM.

JlexapToBbl KOOPIMHATHI Ha IJIOCKOCTH. [ paduueckas HHTEpIIpeTaysi ypaBHEHUS C IBYMsI
nepeMeHHbIMU. ['pauk JMHEWHOro ypaBHEHHS C JABYMs MEPEeMEHHBIMM; YIVIOBOW Kod(pduImeHT
NpSIMOI; YCIIOBHE MapalUIeNbHOCTH MpAMBIX. [paduku mpocTelmX HETMHEHHBIX ypaBHEHUI,
napabosna, runep0Oonia, OKpyKHOCTb. ['paduueckas MHTEpHpeTalus CUCTEM YpaBHEHUH C JIByMs
IIEPEMEHHBIMHU.

HepaBencrBa. HuciaoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHctBo ¢ omHOM mepeMeHHOW. PaBHOCWIBHOCTL HEpaBeHCTB. JIMHElHHBIE
HEPaBEHCTBA C ONHOM mepemeHHOU. KBaaparHeie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OIHOU
[IEPEMEHHOM.

OYHKINN
OcHoBHbIe MOHATHS. 3aBUCUMOCTH Mex1Ty BenuuunHamu. [lonarue ¢ynkumu. O6macth
OTIpeIeNIEHNs] 1 MHOXKECTBO 3Ha4eHU! QyHKiuu. Criocoos! 3aganust ¢pyHkuuu. [paduk pyHkumm.
CpoiictBa (¢yHKIMHA, uX oroOpaxeHne Ha rpaduke. Ilpumepsl rpaduKoB 3aBHCUMOCTEH,
OTPaXKAIOLIUX peATIbHBIEC IPOLIECCHI.
UucnoBble  QpyHknum.  DyHKIMM,  ONHCHIBAIONIME  MPSAMYIO U OOpaTHYIO
MPOMOPLMOHANIBHBIE 3aBUCUMOCTH, UX Tpaduku U cBoiicTBa. JluneliHas ¢yHkims, e€ rpaduk u



cBoiictBa. Ksamparnunas ¢yHkius, e€ rtpaduk u cBoiictBa. CremeHHble (QYHKIUH C
HaTypaJbHBIMHU TTOKa3aTesiMu 2 1 3, ux rpaduku u cBoiicTa. ['paduku GyHkumii , ,

YuciaoBble mnociaegoBareJbHOCTH. [loHATHE 4YMCIOBOWM MOCIEIOBATEIBHOCTH. 3a/aHUE
MOCIIEOBATEIHHOCTH PEKYPPEHTHOM (hopMymoii U (OpMyIIoN N-ro 4wieHa.

Apudmerndeckas U reoMeTpruecKas rnporpeccur. @opMyIbl n-ro wieHa apupMeTHIeCKOH
U TEOMETPUYECKOHW TMpOrpeccuid, CyMMBbl TMEpBBIX #-X WieHOB. I300paxkeHue 4YIeHOB
apu(METUYEeCKO H T'eOMETPUYECKOW TMPOrpeccCHid TOYKAMH KOOPAMHATHOW IUIOCKOCTH.
JIvHeWHbIN U SKCIOHEHIIUAIBHBIN pOoCT. CII0’KHbBIE TPOLICHTHI.

BEPOATHOCTDH U CTATUCTUKA

OnucareabHasi crarucTuka. llpencraBneHue JaHHBIX B BUAE TaONML, JUarpamu,
rpagukoB. CityyaiiHasi ”3BMEHYUBOCTh. CTaTUCTUUECKUE XapaKTEPUCTUKKU HAOOpa JaHHbIX: CpeHEe
apudMeTHUecKoe, MerMaHa, HauOoubllee 1 HauMEeHbIllee 3HaueHus, pazMax. IlpencraBnenue o
BBIOOPOYHOM HCCIIEIOBAaHHH.

Cay4aiinble coObITHSI U BepOSITHOCTB. [loHsTHE O Ciay4yaliHOM OIBITE U CilydailHOM
cobObITry. YactoTa ciryq4aifHOro COOBITHS.

Craructuyeckuil MOAXOA K IOHSTHUIO BEPOATHOCTH. BeposTHOCTH IPOTHBOIOIOKHBIX
coObrThii. HezaBucumble coOBbITHSA. YMHOKEHHE BEpOATHOCTEH. JlOCTOBEpHBIE M HEBO3MOXKHBIC
coObITHsI. PaBHOBO3MOXKHOCTB coObITHH. Kitaccuueckoe onpeneneHne BEposTHOCTH.

Komo0unaropuka. Perrerre KoMOMHATOPHBIX 33/1a4 iepedopoM BapranToB. KoMOmHaTOpHOE
npaBuwio yMHOKeHUsI. [lepectaHoBKY U (pakTOpHall.

JIOTUIKA U MHOXXECTBA

TeopeTuko-MHOKECTBEHHbIE TOHSTHA. MHOXECTBO, JJIEMCHT MHOXKECTBA. 3ajJaHUC
MHO)KECTB ~ TICPCUMCIICHHEM  DJICMEHTOB, XapaKTEPUCTUYCCKUM  cBoicTBOM. CTaHIapTHBIC
0003HaYCHHsI YUCIIOBBIX MHOKECTB. [lyctoe MHOXKECTBO W ero oOo3HaueHue. [loaMHOXKeCTBO.
OObearHEeHNE U TIEpEeCEYCHIE MHOKECTB, PA3HOCTh MHOMKECTB.

Wnnroctpatinst OTHOLIEHUH MEXTy MHOKECTBaMU € TIOMOIIIBIO uarpamm Jitnepa — Benna.

OjieMeHTBhl JIOTUKH. [IOHSATHE O PaBHOCWIBHOCTH, CJICIOBaHWH, YIOTpeOICHHE
JIOTUYECKHX CBSI30K €CIU ..., MO ..., 8 MOM U MOJIbKO 8 MOM Clyide, TOTUYECKUE CBA3KH U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUI

Hcropus GpopMUpoBaHMs MOHATHS YMCIa: HAaTypalbHbIe YMCIA, APOOH, HEIOCTAaTOYHOCTh
palOHATIBHBIX YMCEN Ul T€OMETPUYECKUX W3MEPEHUH, UppauuoHainbHble yKciaa. CTapuHHBIE
cuctembl 3anucu uucen. Jlpoobu B Baswmione, Erunte, Pume. OTKpbITHE NECATUYHBIX IPOOECH.
CrapunHble cucteMbl Mmep. JlecaTuunble poOu M MeTpuueckas cucrema Mmep. l[losBienue
OTpHULATENbHbIX yKcen U Hynd. JI. Marauukuii. JI. Ditnep.

3apokieHue anreOpbl B Hezmpax apumeruku. An-Xopesmu. PoxneHune OyKkBEeHHOM
cumBomku. I1. @epma, @. Buer, P. Jlekapt. Vcropus Bompoca o HaxoxaeHUH (opmyn KOpHE
anreOpayeckuX YpaBHEHHMH, Hepa3pellMMOCTh B pajMKaliaXx YypaBHEHUH CTENeHH, OOoJbIleit
yetpipéx. H. Tapranss, k. Kapnano, H. X. A6ens, O. ['anya.

N300pereHne MeToa KOOpIMHAT, TIO3BOJISIOIIETO EPEBOUTH T€OMETPUYECKHE OOBEKTHI Ha
a3bIK anreOpsl. P. Jlexkapt u I1. @epma. [Iprmeps! pa3andHbIX CUCTEM KOOPAMHAT Ha MIOCKOCTH.

3anaua Jleonapno Iluzanckoro (PuboHayum) o Kpoiukax, uucia duboHauun. 3agada o
[IaXMAaTHOM JTOCKe.

HcTokn Teopun BEpOSTHOCTEH: CTpaxoBoe J1eio, asaprHele urpel. II. ®depma u b.
[Tackans. A. bepuymnu. A. H. Konmoropos.

[INTAHWUPYEMBIE PE3VJIBTATBI U3YUEHUSA KYPCA AJITEBPHI B 7-9 KITACCAX

PAIITMOHAJIBHBIE YHUCIIA
BBIITyCKHUK Hay4yuTCs:
1) IOHUMAaTh OCOOEHHOCTHU E€CATUYHON CUCTEMBI CUMCIICHUS;



2) BJIAACTh NOHATUAMU, CBA3AHHBIMU C ACITIUMOCTLIO HATYpPAJIbHBIX YUCCII;

3) BbIpaXkaTh YHMCIIa B 3KBUBAJIECHTHBIX (hopMax, BbIOMpas HauOosiee MOAXOASIIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYallUH;

4) CpPaBHUBATh U YIOPAJIOUMBATh PALIUOHATIBHBIC YHUCIIA;

5) BBIMIOJIHATh BBIYUCICHHUSI C PpAlUOHAJIbHBIMU 4YMCIAMH, COYETasi YCTHbIE H
MMCbMEHHBIE PUEMBI BBIUNCICHUH, IPUMEHATH KAJIbKYIIATOD;

6) UCIOJIb30BATh MOHATHSA U YMEHUS, CBSI3aHHBIE C IIPONOPLIUOHAIILHOCTBIO BEIMYMH,

IIpOUCHTaMHU B XOA€ PECHICHUA MAaTEMAaTHYCCKUX 3ada4d W 3aaa4 U3 CMCKHBIX IMPEAMCTOB,
BBITIOJIHATH HECJIOKHBIC ITPAKTUYICCKHUEC PACUYCTHI.
BblnyC‘KHl/lK noyyum 603MONCHOCMb.!

7) NO3HAKOMUMbCA €  NO3UYUOHHBIMU CUCEMAMU CUUCAEeHUSl C OCHOBAHUSAMU,
omauyHvimMu om 10;

8) yenyoums u pazeums NpeoCmasieHus O HAMYPAIbHbIX YUCIAX U CBOUCMBAX
0eIUMOCIU;

9) HAYYUmMbCsl  UCNONb306AMb  NPUEMbl,  PAYUOHAIUSUPYIOWUE — BbIYUCTEHUS,

npuobpecmu  npusbiuKy KOHMPOIUPOBAMb BbIUUCLEHUS, 6blOUPasi NoOX00wUll  OJis
cumyayuu cnocoo.

JIEMCTBUTEJIBHBIE UNCJIA
BBITTyCKHHUK HAyIUTCSI:

1) UCII0JIb30BaTh HauaJIbHBIC TIPE/ICTABICHHUS O MHOYKECTBE JICHCTBUTEIBHBIX YHCEIT;
2) BJIQJICTh MIOHSATHEM KBAJIPATHOTO KOPHSI, IPUMEHSTE €0 B BEIYMCIICHHUSX.
Buinycknux nonyuum 603mooicHocmu:

3) pazeums npeocmasieHue 0 4ucie U YUCi08blX CUCeMAax Om HAMYPAanrbHbIX 00
0eliCMBUMENbHBIX YUCET; O POTU BbIYUCTEHUL 8 YeTl08EYECKOU NPAKMUKE,

4) pazeums U Yenyoumv 3HaAHUe O OeCAMUYHOU 3aNuUcU OeuCmEUMEIbHbIX YUcel

(nepuoouueckue u Henepuoouyeckue opoou,).

WN3MEPEHUVS, ITPUBJINXKEHW S, OLLEHKU
BbInmyckHUK HayduTCs:
1) UCIIOJIL30BATh B XOJI€ PEIICHUS 3a/1ad dJIeMEHTapHbIE TIPEICTABIICHNUS, CBSI3aHHBIC C
NpUOIMKEHHBIMU 3HAYEHUSIMH BEJIMYMH.
BoinyckHux nonyyum 603mModCHOCMb:
2) NOHAMb, YMO HUCTO8ble OAHHbIE, KOMOPble UCNONb3VIOMCA OJI XapAKMepUCmuKu
00bEeKMOo8 OKPYHCaAIOWe20 MUpa, AGIAIOMCS NPEUMYUeCmMEEHHO NPUOTUNHCEHHIMU, YO NO
3anucu NPUOTUNCEHHBIX 3HAYEHUL, COOePHCAUUXCS 8 UHDOPMAYUOHHBIX UCMOYHUKAX,
MOJHCHO CYOUMb O NOSPEUHOCIU NPUOTIUNHCEHUSL,
3) NOHAMb, MO NOZPEUHOCMb Pe3VIbMAMa GblYUCTEHUL OOIHCHA ObIMb COUBMEPUMA
€ NO2PEUHOCMbIO UCXOOHBIX OAHHBIX.

AJITEBPANYECKUE BBIPAXKEHU A

BEITyCKHUK HayduTCs:

1) BJIAJIETh MOHATUSIMH «TOXKJECTBO», «TOXJIECTBEHHOE MpeoOpazoBaHUE», pellaTh
3aJa4uM, cofieprkalire OyKBeHHbIE JaHHbIe, padoTaTh ¢ (hopMyliaMu;

2) BBIMOJHATD TNPE0Opa3oBaHMsl BBIPAKEHUH, COAEPXKALIMX CTENEHH C IEJIbIMH
IMMOKa3aTCIIMH U KBAAPAaTHBIC KOPHU,

3) BBITOJTHATh TOXKJECTBEHHBIE IPE0Opa3oBaHMs PALMOHAIBHBIX BBIPAKEHUH Ha
OCHOBE IPaBUJI IEHCTBUM HaJ MHOTOWIEHAMH U ajdredpandyeckKiuMH JpoosaMu;

4) BBITOJIHATD PA3JIOKEHNE MHOTOWIEHOB Ha MHOXKUTEIH.

Buinycknuk nonyuum 603mMox4CHOCHb !

5) HAy4umovcsi  GbINOMHAMb — MHO20UIA208ble  Npeobpa306anusi  payuOHANbHBIX
BbIPAICEHUT, NPUMEHSISL WIUPOKULL HAOOP cnocobo8 U npuemos;

6) NPUMEHSMb MOXNCOECHEEHHbIE NPeoOPa306anus OJis peueHus 3a0a4 U3 pasiuiHbIx

paszoenos Kypca.
YPABHEHUSA



BBIITyCKHUK Hay4yuTCs:

1) pemarb OCHOBHBIE BHUbl PANMOHAIBHBIX YPAaBHEHUH C OJHOW TNEPEMEHHOM,
CUCTCMBI JIBYX ypaBHeHI/Iﬁ C AByMs IICPEMCHHBIMHU,
2) MOHUMAaTh YpaBHEHHE KaK BaKHEUIITYI0 MaTeMaTUUECKYIO0 MOJENb JJIsl OMUCAHUS U

U3y4yeHHUs Pa3HOOOpasHbIX pealbHbIX CHUTyalluil, pemiarb TEKCTOBBIE  3aJauu
anredpanvyeckuM MeTOOM;

3) MPUMEHATh TpaduyuecKre MPEICTABICHUS ISl UCCIEAOBAHUS U PEIICHUSI CUCTEM
YPaBHEHMH C IByMsI [IEPEMEHHBIMHU.

Buvinycknuk nonyuum 603mMOACHOCMb:

4) 081a0emsv CneyuaIbHbIMU NPUEeMamiy peueHus YpasHeHuti U Cucmem ypasHeHul,
VBEPEHHO NPUMEHAMb annapam YpaeHeHull Oiisi peuleHusi pa3HO0OpA3HbIX 3a0ad U3
MaAmeMamuKuy, CME}CHbIX NPeoMenos, NPAKMUKU,

5) NPUMEHAMb 2paguuecKue npeocmagieHus Ol UCCIe008aHUs YPAGHEeHUl, cucmem
VpasHeHutl, cooepicauux OyKeeHHvle KoagpuyueHmol.

HEPABEHCTBA
BhIyCKHHUK HayduTCS:
1) NOHUMATh U TMIPUMEHSATh TEPMHHOJIOTHIO U CUMBOJIHMKY, CBSI3aHHBIE C OTHOLICHUEM
HEPaBEHCTBA, CBOWCTBA YHCIIOBBIX HEPABCHCTB;
2) pemarb JMHEWHBbIE HEPAaBEHCTBA C ONHOM MEPEMEHHOM M MX CUCTEMBI; PEIIaTh
KBaJ[paTHbIC HEPABEHCTBA C ONOPOM Ha TpaduyecKue mpeaCcTaBICHHS,
3) NPUMEHSTH anmnapar HEPaBEHCTB NPH PELICHWW 3aJad W3 Pa3InYHbIX Pa3/elioB
Kypca.
Buinycknux nonyuum 603moxcHocmy:
4) PA3HO0OPA3HBIM NpUeMam OO0KA3AMeNbCMed HEPABEHCME, VEEPEHHO NPUMEHSMb

annapam HepageHcme 0/ peueHusl pasHO0OPA3HbIX MAMEMAMUYECKUX 3a0ay U 3a0ay u3
CMEMNCHBIX NPEOMEMO8, NPAKMUKU,
5) npuMeHAms  2paghuueckue npeocmasieHus Ol  UCCIe008aHUS HEePABEHCMS,
cucmem HepaseHCcms, cooepiHcauiux OyKeeHHvle KoIhGuyueHmul.

OCHOBHBIE ITOHATHA. YNCIIOBBIE ®YHKIMA
BbInmyckHHUK HayduTCS:
1) NOHUMATh W WCIOJB30BaTh (YHKIMOHAIBHBIE TIOHATUS M S3bIK (TEPMUHBI,
CHUMBOJINYECKHE 0003HAUCHHUS);
2) CTPOHUTH TpPapHKH 3IEMEHTAPHBIX (PYHKIMH; WCCIENOBATh CBOMCTBA YHCIIOBBIX
(GYHKIMI HAa OCHOBE M3y4€HHsI TOBEJCHUS UX IPa(UKOB;
3) NOHUMATh (YHKIUIO KaK BKHEHWIIYI0 MOJENb JUIS ONHCAHUS MPOIECCOB M
SBJICHUH OKPY)XAIOLIEr0 MHpa, MPUMEHATh (YHKLIMIO KaK S3bIK s ONHMCAHUS MU
MCCIIEIOBAHUS 3aBUCUMOCTEN MEXTy GU3NIECCKUMHU BETHUYMHAMHU.
BuinyckHux nonyuum 603mMoiCHOCMb:
4) npoBOOUMb UCCNIE008AHUS, CEA3AHHbIE C U3VUEHUeM CBOUCME (QYHKYUU, 6 Mmom
yucie ¢ UCNONb308AHUEM KOMNbIOmMepd, HA OCHOGe 2pAPUKO8 U3YUEHHbIX (OYHKYUL
cmpoumsp 0oee CLONCHbLE epahuKiL;
5) UCNONbL306amb  (PYHKYUOHANbHBIE NPeOCMmAGleHus U C8OUCMEa @YHKyul O
PpeweHuss MamemMamuyeckux 3a0ay U3 paziuyHblx pasoenos Kypcad.

YUCJIOBBIE ITOCJIIEAOBATEJIBHOCTU

BEITyCKHUK HayduTCS:
1) MOHUMATh U UCTIONB30BATh A3BIK MOCIE0BATEIbHOCTEH;
2) OPUMEHATh (OPMYINbI, CBSI3aHHBIE C apUPMETUYECKOH U TeOMETPHUYECKOM
IPOTPECCUsiIMH, U ammapar, copMHUpPOBaHHBIN MPH M3YUYEHUH JIPYTUX pa3/ieloB Kypca, K
PEIICHHUIO 3a71a4, B TOM YHCJIe C KOHTEKCTOM M3 peaIbHON JKU3HHU.
BuinyckHux nonyuum 603mMoiCHOCMb:



3) pewams KOMOUHUPOBAHHbIE 3A0adl C NPUMeHeHUeM oPpMYI N-20 U CYyMMbl NEPEbIX

n YleHo8 apugmemuueckou U 2eoMempudecKkol npocpeccuii, NPUMEeHss Npu IMom

annapam ypaeHeHuil U HepageHCcme;

4) HOHUMAMb  apUuMemuyecKylo U 2eoMempudecKyro npozpeccuu Kax @QyHKyuu

HamMypaibHo20 apeyMeHma, Cea3bléamyv apupmMemuyeckyio npoepeccuio ¢ JUHEelHbIM

POCHOM, 2e0MEeMPULECKYIO — C IKCHOHEHYUANbHBIM POCHIOM.

OIMNCATEJIbHASI CTATUCTUKA

BbInycKHMK HaydyUTCSl MCIIOJIb30BaTh MPOCTEHIIME CIIOCOOBI MPEACTaBICHUS M aHalu3a
CTaTUCTUYECKHX JTaHHBIX.

Buinyckuux nonyuum 603modxcHocms npuobpecmu nepeoHAYAIbHbIl ONbIM OP2AHUAYUU
coopa OamHbIX Npu NPoBedeHUU ONpocd OOWECMBEHHO20 MHEHUs, OCYWEeCMmEIAmMb UX AHANU3,
npeoCcmasisims pe3yibmamsl ONpoca 8 uoe maonuyvl, OUASPAMMbI.

KOMBUHATOPUKA

BrimyckHMK HaydyuTCs peliarh KOMOMHATOpPHBIC 33[aud Ha HAXOXKJEHHE Yuciia 0OBEKTOB
WJTM KOMOMHAITHIA.

Buinycknux nonyuum 603MONCHOCMb HAYYUMbCSA HEKOMOPbIM CHEeYUATbHbIM NpUEMam
peuieHusi KOMOUHAMOPHBIX 3a0aH.

CJIVUAUMHBIE COBBITHA U BEPOSITHOCTD

BBITyCKHUK HAydWTCS HAXOIWUTh OTHOCHUTEILHYIO YacTOTY W BEPOATHOCTH CIIy4alHOTO
COOBITHSA.

Buvinycknux  nomyuum  803M0dCHOCMb  npuoOpecmu  OnbIM  NPOBEOCHUs.  CVYAUHBIX
9KCNEPUMEHMO8, 8 MOM YUCILe C NOMOWbIO KOMNbIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEMayuu ux
pe3ybmamos.

TEMATHUYECKOE INTAHNPOBAHUE

PaGoyass mporpaMMa © TeMmMaTM4yecKoe TIUIAHUPOBaHWE pa3paboTaHbl HAa OCHOBE
[IpumepHOIl mporpaMMbl OCHOBHOTO 001Iero oOpa3zoBaHusi (0a30BBIi YpPOBEHB) C YYETOM
TpeboBanuii denepanbHOT0 KOMIIOHEHTa TOCYIApPCTBEHHOTO CTAaHJApPTa U B COOTBETCTBHH C
aBTopckoi nporpammoii FO.H.Maxkapsruesa.

JlanHas mporpaMMa paccyrTaHa Ha:

- 105 gacoB B 7 kiacce (3 wyaca B Hemento), B ToM yucie 10 KOHTpodbHBIX padoT (35
y4ueOHbIe HEe/leNHn);

- 108 ygaca B 8 kiacce (3 yaca B Hezen0), B ToM yucie 10 KOHTponbHBIX paboT (36
yueOHbIe He/leNn);

- 102 gaca B 9 kmacce (3 uwaca B HeNENi0), B TOM 4ucCle § KOHTPOJBHBIX padot (34
yueOHBIC HEIETH).

HCIOJIL3YEMBIN YYEBHO-METOINYECKWI KOMITJIEKT

7 xnacc

1. Makapsrues, F0.H. u ap. Anre6pa 7 xnacc: ydeOHUK a1 00111e00pa3oBaTeIbHbIX
yupexaenuit. [lo penakuueit C.A. TensixkoBckoro, 2014.

2. Munmox H.I., lneikoBa W.C. Pabouas terpaas 7 xiacc. M.: Ilpocemienue,
2014.

3. 2. Mungrok H.I., IIneikoBa N.C. MeTtoguueckue pexoMeHAanuu 7 Kiacc.
[Tocobue nns yuurens M.: [Ipocsemmenue, 2014.

4. I'maskoB [O.A., I'amamBrim M.S. KOHTpoOJIbHBIE W3MEpPUTENBHBIE MaTEPHUAIIBI
anrebpa 7 knacc. M. U3narensctBo «OK3ameny, 2014.

5. Koxos B.W., Kpaitnesa JI.b. Ypoku anreOps! B 7 kjlacce: KHUTra i yuurtems. M.:
ITpocsemenue, 2013.

6. Hymauusin - FOI1., Kponrays B.JI. Temaruueckume Ttectbl 7 Kkiacc. M.:

[Ipocsemenue, 2013.
8 Kiacc



1. Makapsrues, FO.H. u np. Anre6pa 8 kiacc: yueOHUK 17151 00111e00pa30BaTeIbHbIX
yupexaenuit. [To penakuueit C.A. Tensaxosckoro, 2014.

2. Mungroxk H.I., neikoBa W.C. Pabouas terpans 8 kiacc. M.: Ilpocemienue,
2014.

3. Koxor B.M., Maxkapsiue FO.H., Munatok H.I. Jlunakruueckue marepuaibl 8
kiacc. M.: IIpocsemienne, 2014.

4. Hynunupin  FOIL, Kponrays B.JI. Temarnueckue Ttecthl 8 kimacc. M.:
[Ipoceemenue, 2012.

5. I'maskoB 10.A., Bapmasckuii UK., 'anamsunmm M.S. Tectsl mo anredpe 8 kiacc.
M.: U3nmarenscTBO «IK3aMeH», 2013.

6. XKoxos B.U., Kpaitnesa JI.b. Ypoku anreOps! B 8 kiacce. Kaura mis yautens. M.
IIpoceemenue, 2013.

9 KJ1acc

1. Maxkapsrues, FO.H. u ap. Anrebpa 9 kiacc: ydeOHUK i 0011e00pa3oBaTeIbHBIX
yupexenuit. [lo penakuueit C.A. Tenskosckoro, 2014.

2. Munmok H.I'., HlneikoBa M.C. PaGouas terpaas 9 kiacc. M.: Ilpocsemienue,
2014.

3. KoxoB B.U., MakapsiueB FO.H., Munntok H.I. [unaktuyeckue marepuaibl 9
kiacc. M.: IIpocsemienue, 2014.

4, Hymaunein FOIL, Kponrays B.JI. Temarnueckue Ttectel 9 kimacc. M.:
[Tpoceemenue, 2012.

5. I'mazkoB 10.A., Bapmasckuiit UK., ['anamBunu M.S. Tectsl no anredpe 9 kiacc.
M.: U3parenscTBO «OK3aMen», 2013,

6. I'maskoB  FO.A., Bapmasckuit W.K., TanamBuam M.S.  kOHTpoOJBHO
U3MEpHUTENbHBIE MaTepuabl 1o anredpe, 9 kinacc. M.: U3narensctBo «Ok3amen», 2014

7. Xoxos B.U., Kpaitnesa JI.b. ¥Ypoku anreOps! B 9 knacce. Knura s yuurens. M.

[Tpoceemenue, 2013.



Y4eOHO-TeMaTHYeCcKoe MIIAaHUPOBAHUE

Homep
naparpada

Coneprxkanue marepuaa

Koi-
BO
JacoB

XapakTepucTHUKa OCHOBHBIX BU/IOB
JEATeNILHOCTH y4eHUKa (Ha ypOBHE
y4eOHBIX JICHCTBHIA)

7 KJ1ac

ImaBa L
ypaBHEHUS

Boipakenusi, TOXAecTBa,

22

1
2

W

Bripaxenus
[IpeoOpazoBanus
BBIPAKEHUN

KontponwsHnas padora Nel
YpaBHeHUst c OJIHOU
MIEPEMEHHOHN
Craructuueckue
XapaKTEPUCTUKU
KontposnpHas pabora Ne2

Haxonuth 3HaueHUs1 YMCIOBBIX BBIPAKEHHUI,
a TAaK)XKE€ BBIPAKECHHUHN C MEPEMEHHBIMH IPHU
YKa3aHHBIX 3HAUYCHUAX MIEPEMEHHBIX.
Hcnonp3oBars 3HaKM >, <, , 4YUTaTh H
COCTaBIISITh JIBOMHBIC HEpPABEHCTBA.
BeimonHATe  mIpocTeiiue nmpeoOpa3oBaHUs
BBIPAKEHUI: MPUBOJUTH ITOAO00HEIC
claraeMmble, PacKpbIBaThb CKOOKH B CyMMe
WJIM PA3HOCTH BBIPAKECHUM.

Peware ypaBHeHMs BuIa IIpU pa3IUyHBIX
3HAUCHHUAX a M b, a TaKkKe HECIIOXKHbBIC
YpaBHEHUS, CBOAALIMECS K HUM.
Hcnonb3oBare anmapar ypaBHEHUH I
peLeHus TEKCTOBBIX 3aj1ad,
MHTEPIPETUPOBATH pe3ynbTar.
Hcnonp30BaTh MPOCTEUILINE
CTaTUCTUYECKHE XapaKTePUCTUKH (CcpemaHee
apudmernyeckoe, pazMax, Moja, MeIUaHa)
JUI aHaiu3a pAna JaHHBIX B HECJIOXKHBIX
CHUTyalUsX.

I'maBa II. ®yHk1un

—
(O8]

5
6

OyHKIUYU U UX TpaduKu
Jluneitnas pyHkuus
KonTponbshas pabota Ne3

— O\ QN

Bbruncnsate 3HaueHus (QyHKIUH, 33JaHHON
(dbopmynoi, cocTaBiATh TaOIMIBI 3HAYCHUH
¢yukuuu. Ilo rpaduky QyHKUMH HaXOAUTH
3HaueHHe  (QYHKIUM 1O  HM3BECTHOMY
3HAYEHHUIO apryMeHTa M pelarb o0paTHYIo
3agaqy.  Crpouth  rpadukd  mpsMou
MPOMOPIMOHAIIBHOCTH u JIMHEWHOMN
(GyHKIMM, ONUCHIBaTh  CBOMCTBA  ATHX
¢byukumii. IloHnmarbh, Kak BIMSIET 3HaK
koddpdunmenta k Ha pacmonoxeHue B
KOOPJIMHATHOMN IUIOCKOCTH rpaduka
byHKIMY , TA€ , KaK 3aBUCUT 3Ha4eHUH K u
b B3auMHOE pacroyiokeHue AByX (pyHKIUI
BUJA WutepnperupoBars  rpaduku
pEaNbHBIX 3aBUCUMOCTEH, ONHMCHIBAEMBIX
dbopmynamu BUJA , TAE U .

I'maBa III.

CTCIICHb C HaTypaJbHBIM

ITOKa3aTcJICM

14

7

| CreneHb 1 ee cBOlicTBa

Bbruucnars 3Haue€HHWs BBIpAXEHUM BUIA
e a — TMpPOU3BOJIBHOE YHCIO, N —
HaTypajgbHOE YHCII0, YCTHO M MUCHhMEHHO, a




8 OnHOWIECHBI 6 TaK’)K€ C  TIOMOIIBIO  KaJIbKYJISATOpA.
KonTponbhas padora Ned 1 @opMynUpOBaTH, 3aIKMCBIBATH B
cUMBOJIMYEeCKOH (opme M 00OCHOBBIBATH
CBOMCTBa  CTENEHM C  HaTypaJbHbIM
[I0KAa3aTeseM. [IpumenaTh CBOICTBA
CTETEHHU JJIsl MPeoOpa30BaHUsl BBIPAKEHUI.
BBINONHATE yMHOXXEHUE OJHOWIECHOB U
BO3BEJCHHE  OJHOWIEHOB B  CTCIEHb.
Crpouts rtpaduku ¢yHkumii , . Pemars
rpaduueckn ypaBHeHus , rae k m b —
HEKOTOpBIE YHCIIa
I'maBa IV. MHOTOWICHEI 19 3anuceiBaTh MHOTO4WIEH B CTaHAAPTHOM
9 Cymma U pa3HOCTh 4 BUJE, OINpPEAEIATh CTENEHb MHOIOWICHA.
MHOTOYJIEHOB BbINONHATE  ClOKEHHWE U BbIUMTAHUE
10 [TponsBenenue opHOUYIECHA 6 MHOTOWIECHOB, YMHOXXCHHME OJHOWIECHAa Ha
¥ MHOTO4YJIEHa MHOTOWIEH.  BbIMonHATE  pasiiokeHue
KonTponbhas pabota Ne5 1 MHOTOWICHOB HAa MHOMXUTEIH, WCIIOJb3Ys
11 [IpousBenenue 7 BBIHECEHNE MHOXKHATEIS 32 CKOOKH M CIIOCO0
MHOTOWJIEHOB rpynnupoBku. IIpumenars nedcTBus ¢
KontponbHas padora Ne6 1 MHOT'O4JIEHAMU pu peuieHun
pa3sHOOOpa3HbIX 3a/Ja4, B YaCTHOCTH IIpU
pEIIEHNN TEKCTOBBIX 3a/Jad C IOMOIIbIO
YpPaBHEHUU.
I'maa V. ®@opmynbl cokpameHHoro | 18 | Jloka3piBaTh  CHpaBeIIMBOCTH  (OPMYI
YMHOXKECHHUS COKPAILLEHHOTO YMHO)KE€HHUS, IPUMEHATh HUX
12 KBagpar cymmel 1 kBajapar 5 B NpeoOpa3oBaHUAX IEJIbIX BBIPAXKEHUN B
pa3HOCTH MHOTOWIEHBI, a TaKXe JUIsl Pa3IOXKECHUS
13 Pasnocts KBaJpaToB. 5 MHOT'OYJICHOB Ha MHOXUTEIIU.
CyMMa 1 pa3HOCTh KyOOB Vcnonb30BaTh pa3nuyHble NMpeoOpa3oBaHUs
KontponpsHas pabora Ne7 1 LEIbIX  BBIPAXKEHUHW  NPHU  PEIICHHUH
14 [TpeoOpa3oBanue  LeNbIX 6 YPaBHEHHH, [OKa3aTeJIbCTBE TOXKAECTB, B
BBbIpaXXEHU 3aJjayaX Ha JIeJIMMOCTb, B BBIYMCICHUU
KonTponbHas padora Ne§ 1 3HAQYEHUNM  HEKOTOPBIX  BBIPAKEHUU  C
MTOMOIIbIO KaJIbKYIIATOpA
Imaa  VI. Cucrembl  JIHMHEHHBIX 17 Omnpenenarp, ABIAETCA U Iapa YUCEN
YpaBHEHHH pellleHneM JaHHOTO YpaBHEHUS C JABYMs
15 JIuneliHble ypaBHEHUsA C 4 nepeMeHHbIMU. Haxoaute mytem nepebopa
JIBYMsI TIEPEMEHHBIMH U HX LeNble pElIeHUs JIMHEWHOTO YpaBHEHHUS C
CUCTEMBI nBymMsi nepeMeHHbIMUA. CTpouth rpaduk
16 Pemenne CHUCTEM 12 | ypaBHEHUS
JIMHEVHBIX YpaBHEHUM N Pemare rpaduueckum crnocobom
KontponpsHas padora Ne9 1 CHUCTEMBI JIMHEWHBIX YPaBHEHUN C ABYMs
NIEPEMEHHBIMH. IIpumensTH cnoco0
MOJICTAHOBKM M CHOCOO CIIOXKEHUS TpHU
pELIEHNN CUCTEM JIMHEMHBIX YpaBHEHUH C
JIByMsl TepeMEeHHbIMU. Pemiate TEKCTOBbBIE
3a]auu, HCIIOJIB3YS B KauyecTBe
anredpanyeckoit MOJIENH CUCTEMY
ypaBHeHUH. HHTepnpernpoBars pe3ynbrar,
IIOJIyYEHHBIN TP PEIICHUN CUCTEMBI.
[ToBTOpCeHHUE 2
IToBrOpenue 1




Hrorosas koHTpoibHAs paboTa 1
Uroro 105
8 KJacc
I'maBa 1. PanimonanbHble 1pobu 21 PopMynupoBaTh OCHOBHOE€ CBOMCTBO
1 PannonansHbie 1podu U ux 6 parMoHaIBHOW JPOOU M MPUMEHSTD €T0 IS
CBOWCTBa npeoOpazoBanuss  apobOeil.  BrImomHATH
2 CymMa 1 pa3HOCTh ApoOei 5 CIIO)KCHME, BBIUMTAHUE, YMHOXEHHE U
KontponpsHas pabora Nel 1 JefeHue JpoOed, a TakKe BO3BEACHUE
3 [IpousBenenue u YacTHOE 8 IpoON B CTENeHb. BBIMOIHATH paziuyHbIC
npoodeit 1 npeoOpa3oBaHUs panroHaAIBHBIX
KontponpsHas pabora Ne2 BBIPQXCHHM, JOKa3bIBaTh TOXJECTBA. 3HAThH
CBOWCTBa (DYHKIIMH , U YMETh CTPOUTH €€
rpaduk. lcnonbp3oBaTh KOMIBIOTEpP IS
UCCJIEJIOBAHUS  NOJOXKEHMsI rpaduka B
KOOPJIMHATHON TJIOCKOCTH B 3aBHCUMOCTH
ot k.
I'naga I1. KBagparusle kopHH 17 [IpuBoauTh mnpuUMEpPHl paLMOHAIBHBIX U
4 JlelicTBUTENbHBIC YKCIIA 2 HMppalOHAIbHBIX YUCElL. Haxonuts
5 ApudmeTnueckuii 5 3HAYEHUS apUPMETHUECKHX KBaJpPaTHBIX
KBaJ[paTHbIN KOPEHb KOpPHEH, HCHOJB3ysl TPH HEOOXOAMMOCTH
6 CsoiicTBa 3 KaJbKyJISATOp. JloKa3bIBaTh TEOPEMbI O KOpHE
apuMeTUIECKOTO W3 TPOU3BEACHUS U JApoOU, TOXIECTBO ,
KBaJIpaTHOTO KOPHS OPUMEHSITh MX B [PeoO0pa3oBaHUAX
KontpomnsHas padota Ne3 1 BBIPKCHHI. OcBoOOXIaTHCS oT
7 [Ipumenenue CBOMCTB 5 UppalMOHAILHOCTU B 3HAMEHATENAX JIpodeit
apupMeTUIECKoro BUJA . BEBIHOCHTH MHOXKUTENb 32 3HAK KOPHS
KBaJIpaTHOTO KOPHS U BHOCUTb MHOXHUTENb IO/ 3HAK KOPHS.
KontponbsHas pabora Ne4 1 Hcnonb3oBarh  KBaJpaTHbIE KOPHM UL
BBIPAXKCHHUSI MEPEMEHHBIX u3
reoMeTpudecknx u (Qusnyeckux Qopmy.
Crpouts  rpaduxk  QyHKUIMH u
WJUTIOCTPUPOBATh Ha rpaduke ee CBONCTBa
I'masa III. KBagpaTtHsle ypaBHEHUs 23 Pemars kBajgparHsle ypaBHeHUsA. Haxonutsb
8 KBanparHoe ypaBHeHHE H 12 | monbopoM KOpPHHM KBaJApPaTHOTO YpaBHEHUS,
€ro KOpHU ucnoap3ys Tteopemy Bwera. Hccinenosarb
KontpomnpHas padota Ne5 1 KBaJ[paTHbIC YPAaBHEHUA 1O JUCKPUMUHAHTY
9 JpobHble  panroHaNbHBIE 9 u  kodpounuentam. Pemare  apoOHBIE
ypaBHEHUS paloHaJbHbIE YPaBHEHUSI, CBOAS pElIeHUE
KontponwsHas pabora Ne6 1 TAKUX YPAaBHEHUU K PELICHHIO JIMHEMHBIX U
KBaJIpaTHbIX YPaBHEHHMH C MOCIEAYIOUIIM
UCKJIIIOYEHUEM  IIOCTOPOHHHMX  KOpHEH.
Pemate TekcToBble 3aJauM, HCIOJIB3YS
KBaJIpaTHbIC U JPOOHBIC YpaBHEHHUSI.
I'maBa IV. HepaBeHncTBa 19 | ®opmynupoBaTh M JOKa3blBaTh CBOMCTBA
10 UucrioBble HEpaBEHCTBA U 7 YHUCJIOBBIX  HEpaBeHCTB.  lcmonb3oBarh
UX CBOMCTBa anmapar HEPABEHCTB TUIs OLICHKHU
KonTponbshas padora Ne7 1 MOTPEIIHOCTH M TOYHOCTH TMPUOIMIKEHHUS.
11 HepaBenctBa ¢ omHoit 10 | Haxomuthe mepeceuyeHne Hu OObEAUHEHUE




MEPEMEHHOMN U UX CUCTEMBI

MHOXECTB, B HYaCTHOCTH YHCIIOBBIX

KonTponsnas padora Ne§ 1 IIPOMEKYTKOB.
Pemare nuHeiliHble HepaBeHCTBA. Pemarb
CUCTEMBI JIMHEHHBIX HEPAaBEHCTB, B TOM
YHUCJI€ TAaKUX, KOTOPBIE 3alKCcaHbl B BHUJE
JIBOMHBIX HEPABEHCTB
I'maBa V. CremneHp C LEJIBIM 13 3HaTh OIpEEICHUE U CBOMCTBA CTEMEHU C
II0Ka3aTesieM. DJIIEMEHThl CTaTUCTUKH 1enbIM TokaszareneM. [IpumeHsaTs cBoicTBa
12 CreneHb c LEJbIM 6 CTEIIEHM C LelbIM II0Ka3areieM IIpU
II0KAa3aTesIeM U €€ CBOMCTBA BBIIIOJTHEHUU BBIYMCIICHUI 5
KontponbsHas pabora Ne9 1 npeoOpa3oBaHUU BBIPAXKEHUM.
13 ONEMEHTBI CTaTUCTUKU 6 Hcnonp30BaTh 3alKMCh YNUCEN B CTAHAaPTHOM
BUJI€ I BBIPAXKEHUS U COIOCTaBIICHUS
pasMepoB 00BEKTOB, JUTUTEIIbHOCTH
MIPOLIECCOB B OKPYKAIOLEM MUPE.
IIpuBOINUTE NpHUMEpBI PENPE3EHTATUBHOU H
HEepenpe3eHTaTUBHOM BBIOOpPKU. M3BIEeKaTh
uHpopmaruio U3 TAOIUI] YACTOT W
OpraHu30BbIBaTH UHGOpPMALIMIO B  BUIE
Ta0JIMI 4YaCTOT, CTPOUTH UHTEPBAIbHBIN PSIJI.
Hcnonb3oBaTh HamIsiAHOE MPEACTABICHUE
CTaTUCTHYECKONM HWHPOpPMAIIMK B  BUJE
CTOJNOYATBIX M  KPYrOBBIX  JIHArpamw,
IIOJIMTOHOB U TMCTOTPaMM
IToBTOpEHME 15
[ToBTOpEeHue, U3yueHHOro B § Ki1acce 3
HtoroBast koHTpoNbHAs paboTa 1
Amnanu3 urorooit KP 1
O606mmenue. Pezepn 10
WUTOTO 108
9 kiacc
I'maga 1. KBanparnunas Gyaknus 27 Boruucnate 3HadeHus: QyHKIUH, 3aTaHHOU
1 DyHKIMU U UX CBOWCTBA 7 dopmynol, a TakkKe JABYMS U TpeMms
2 KBaapatHslii TpexuwieH 5 dbopmynamu. OrnuceiBaTh CBOICTBa
KonTponbHas padora Nel 1 ¢GyHKIMI Ha OCHOBE HX TIpaHuyuecKkoro
3 KBanparnunas ¢yHkuus u 9 IIPEICTABIICHHUS. HNuTtepnpetupoBars
ee rpauk rpaduku peagbHbIX 3aBHCHUMOCTEM.
4 Crenennas GbyHKIMS. 4 IToka3bIBaTh CXeMAaTHYECKH IOJIOKEHHE HaA
Kopens n-oii crenenun KOOPJIMHATHON IJIOCKOCTH rpadukoB
KontponbHas pabora Ne2 1 ¢byukumit . Ctpouth rpadpuxk QyHKIUK |
YMETh YyKa3blBaTh KOOPJMHATHI BEPLIMHBI
napaloJibl, €€ 0Cb CHMMETPHUH, HaIllpaBJIEeHUE
BETBeH mapabobl.
N3ob6paxars CXE€MaTU4eCcKU rpaduk
GyHKIMM ¢ YETHBIM W HEYETHHIM N.
ITornMars CMBICT 3amuceil BUAa U T.JI., TAC a
— HekoTopoe umucio. MmeTs npencraBieHue
0 HaxXOXKJECHUM KOpPHEW n-oil CTEeNeHu C
MTOMOIIBIO KaJIbKYJISTOpa
I'maBa II. YpaBHeHus M HEpaBEHCTBa C 18 Pemare ypaBHEHUsSI TpeThE€d M UYETBEPTOU
OJTHOW IEPEMEHHOI CTEIEHM C I[IOMOIIBbIO pa3jIOKEHUs Ha
5 \ YpaBHEeHMS c OJTHOM 10 | MHOXXHTEIN M BBEACHUS BCIIOMOIaT€IbHBIX




IIEPEMEHHOMN IIEPEMEHHBIX, B  YaCTHOCTH  pPEIIaTh

6 HepaBenctBa ¢ onHolt 7 OuKBapaTHBIC YpaBHEHHS. Pemarp
IIEPEMEHHOM JpOoOHBIE pallMOHAJIbHBIE YpaBHEHUs, CBOJS
KonTponbsnas padora Ne3 1 UX K LIEJIBIM YPaBHEHUSAM C IOCIEAYIOLIEH

MPOBEPKON KOPHEH.

Pemare HepaBeHCTBa BTOPOH  CTEIICHH,

UCMONB3ys. TIpaduyeckue MpefcTaBICHUS.

Hcnonp3oBaTb METOA MHTEPBAIOB  IIPU

PELICHNU PALIMOHAJIBHBIX HEPAaBEHCTB.
I'maBa III. YpaBHeHus u HepaBeHcTBa ¢ | 22 | Crpouth TpaduKd ypaBHEHHH C JBYMS
JBYMS IEPEMEHHBIMH IIEPEMEHHBIMM B IPOCTEHINUX CIIydasx,

7 YpaBHeHUs B JBYMsI 12 | korma rpadukoM  SBISETCS  IpsMas,
IIEPEMEHHBIMU U ux napabouia, runepOoia, OKPY>KHOCTb.
CUCTEMBbI Hcnonp3oBarh ®X i rpaduvecKkoro

8 HepaBenctBa ¢ 1aByms 9 pEIIEHUsT CUCTEM YPaBHEHMH C JAByMs
[IePEMEHHBIMU U 1704 [IEPEMEHHBIMH.

CHUCTEMBI 1 Pemarb cnocob6oM MOACTAaHOBKU CHCTEMbI
Kontponsnas padorta Ned JIBYX YpaBHEHUH C JIByMs NIEPEMECHHBIMU, B
KOTOPBIX OJHO YPaBHEHME IIEPBOM CTEIICHU,
a APyroe — BTOPOMl CTENEHH.
Pemare TEkCTOBBIE 3a7a4M, HCIOIB3YS B
KauecTBe ajlreOpanyeckoil Mojenu cucrteMy
YPaBHEHHH C IByMsl IIEPEMEHHBIMU; PEIIATh
COCTaBJICHHYIO CHCTEMY, MHTEPIIPETUPOBATh
pe3ynbTar.
I'maBa Iv. Apudmerndeckas u 15 [IpuMeHATh HMHJIEKCHOE O00O03HAYeHUEe IS
reOMETPUYECKAsI IPOIPECCUN YIEHOB mocienoBareabHocTel. [IpuBoauTh

9 Apudmernueckas 7 IIPUMEPBI  3a/IaHUST  TIOCJIEIOBATEILHOCTEN
nporpeccust dopmynoli n-ro wieHa W PEKyppEeHTHOH
KontpomnsHas padota Ne5 1 bopmyIoii.

10 I'eomeTpuueckas 6 BriBoauTh bopMyIbl n-ro YJIeHa
nporpeccust apudmernyeckon Iporpeccuu u
KonTposnbHas padora Ne6 1 TEOMETPUYECKOM  IPOrPECCUU,  CYMMBI

NEPBBIX N UIEHOB apU(pMETHUYEeCKOr U
FEOMETPUYECKOM  IPOrpeccui,  peuarb
3aJjaud C MCIOJNb30BAHUEM JTHX (HopMyI.
Jloka3pIBaTh XapaKTEpUCTHYECKOE CBOMCTBO
apu(pMETHIECKOM 51 F€OMETPUYECKON
IIPOrPECCUNL.
Pemare 3amaun Ha CIIOXKHBIE MPOIEHTHI,
UCIIOJIB3YA pu HEOOX0IMMOCTH
KaJbKYJISATOP
I'maBa V. DineMeHTHl KOMOMHATOPUKH M 16 | BemmonHuth mnepebop BcCeX BO3MOXKHBIX
TEOPUH BEPOSATHOCTEN BapUAHTOB Il Tepecyera OOBEKTOB |
11 OneMeHThl KOMOWHATOPUKU 10 | KoMOMHAIMH. IIpumensTh MIPaBUIIO
12 HavanbHbie CBEICHHUS 5 KOMOMHATOPHOTO YMHOXECHHUSI.

TEOPHH BEPOSITHOCTEN
KontponbHas pabora Ne7

Pacnio3naBarh 3a/1aun Ha BBIUMCIIEHUE YUCIIA
MEePECTaHOBOK, PAa3MEIICHUH, COUYETAaHUU U
MPUMEHSITh COOTBETCTBYIONINE (YOPMYITHI.

BbraucisaTe 4acToTy ciaydaiHOTO COOBITHS.
OnenuBarb BEPOSITHOCTD CIIy4alHOTO
COOBITHS c ITOMOIIBIO YacCTOTHlI,




YCTAHOBJICHHOM ONBITHBIM IyTeM. Haxonuts
BEPOSITHOCTh  CIYy4YallHOTO COOBITHS Ha
OCHOBE KJIACCUYECKOT0 oTpeIeTICHUS
BEPOSITHOCTH. [IpuBoauTH MIPUMEPHI
JIOCTOBEPHBIX U HEBO3MOXKHBIX COOBITUI

IToBTOpCeHHUE 2

Hrorosas koHTpoibHAs paboTa 2

CucreMa oueHMBaHUSA

3HaHMA, YMEHUS U HABBIKH y4JalIUXCs 10 MaTEMaTHUKE OIIEHUBAIOTCS 10 PE3yJIbTaTaM yCTHOTO
OTpOca, TEKYIIUX U UTOTOBBIX MMCHMEHHBIX PadoT.

Coneprkanue Marepraia, yCBOGHHE KOTOPOTO IPOBEPSAETCS U OL[CHUBACTCS, OTIPEEIISeTCS
nporpaMmoii mo MmareMaruke. C IOMOIIIBIO HTOTOBBIX KOHTPOJBHBIX PadOT 32 TOA MPOBEPSETCS
YCBOCHHE OCHOBHBIX HamOoOJIiee CYIIECTBEHHBIX BOIPOCOB MPOTPaMMHOI0O Marepuaia KaKIoro
roga

o0yueHwus.

[Tpu mpoBepKe BBHISABISIOTCS HE TOJBKO OCO3HAHHOCTH 3HAHUH M COPMHUPOBAHHOCTH HABBIKOB,
HO |

YMEHUS IPUMEHSATD X K PEHICHUIO y4eOHBIX M MPAKTUYECKUX 3a1a4.

Pabora, cocTosilias U3 NnpuMepos:

Otmerka "5" — 6e3 ommoboK.

Otmetka "4" — 1 rpy6ast u 1-2 HerpyOble OIIMOKU.

Otmerka "3" — 2-3 rpyOsle u 1-2 HerpyOble omMOKH WK 3 -5 HErpyObIX OLIMOKH.
OtmeTtka "2" — 4 u Gonee rpyObIX OIMIMOKH.

Pa6oTa, cocTosimasi u3 3agau

Otmerka "5" — 6e3 ommOOK.

Otmetka "4" —1-2 HerpyOble OIMOKH.

Otmetka "3" —1 rpy6as u 3-4 u 60see HErpyObIX OLINOKH.

Otmetka "2" — 2 u Gosiee rpyObIX OLIMOKH.

KomOunupoBanunas padora:

Otmetka "5" — 6e3 omMOOK.

Otmetka "4"-1 rpy0ast u 1-2 HerpyOble omMOKH, IPU 3TOM I'pyOBIX OLIMOOK HE AOJKHO OBITH B
3az1a4e.

Otmerka "3" 2-3 rpyObie u 3-4 HerpyOble OMIMOKH, NMPU ITOM XOJ| PEIICHUs JIO0JKEH OBITh
BEPHBIM.

OtmeTtka "2" — 4 u Gonee rpyObIX OMIMOKH.

KoHTpo1bHBIN yCTHBIN cYeT:

Otmerka "5" — 6e3 ommoOoK.

Otmerka "4" — 1-2 ommbOKH.

Otmetka "3" — 3-4 ommoOKwu.

Otmertka "2" — 5 u 6onee omMUOOK.

Ixaja oneHUBAHHUSA TECTOBLIX 3aJJaHHUI:

TecToBBIC OICHKHW, KaK MPABUJIO, CIEAYET MEPEBOAUTH B MATHOALIBLHYIO crucTeMy. OOBIYHO,
OCYIIECTBIISCTCSA IO CIEAYIOUIEH cXxeme:

® oreHKa "5" (OTVIMYHO) BBICTABIISIETCS 32 BEPHBIE OTBETHI, KOTOPBIE COCTABISIIOT 91 % u Goree o
00IIero KOJIMYEeCTBa BOMIPOCOB;

® oreHKa "4" (XOpoI10) COOTBETCTBYET pabote, KoTopas coaepkut ot 71 % mo 90 % nmpaBuIIbHBI
OTBETOB;

e oreHka "3" (ynoBinerBoputenbHo) oT 50 % 1m0 70 % npaBUIbHBIX OTBETOB;




® pabora, cogepxamas MmeHee 50 % MpaBUIBHBIX OTBETOB OIICHUBAETCS KaK
HEY/IOBJIETBOPHUTEIIbHAS.

IIpumeuanus:
1.3a rpammaruyeckue oMOKH, JOMYIIEHHbIE B pab0Te, OLIEHKA 10 MaTEMaTHKE HE CHUKAETCS.

2.3a HepsAnUIMBO 0(hOpMIIEHHYIO pabOTy, HECOOIIOACHHE MTPABIIT KaJUTUTPpaQUH OIICHKA 110
MaTeMaTHKe CHMKaeTcs Ha 1 Oayur, Ho He Hike "3".
3.Yyamumcsi, IMEIOIIUM HaPYIICHUS MOTOPHKH, JICBIIIAM HE CHIKASTCS OIICHKA 32 IMOYEPK U

Kau€CTBO BBITIOJIHACMBIX HOCTpOGHI/Iﬁ TCOMETPHUUICCKUX 00BEKTOB.
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