Pa6ouas nporpamma no aaredpe /-9 kjaccol
I[NOACHUTEJIBHA A 3ATIMCKA

Craryc nokymeHTa. PabGoune mporpammsl OCHOBHOIO 0OIero oOpazoBaHMs MO airedpe
cocTaBJieHbl Ha ocHOBE DyHIaMEHTAIBHOTO si/Ipa CoiepKaHus o01ero oopazoanus u TpeboBanuit
K pe3ylbTaTaM OCBOEHHS OCHOBHOW 0011€00pa30BaTelbHONM NpOrpaMMbl OCHOBHOIO OOLIEro
o0pa3oBaHusl, MPeACTaBICHHbIX B DenepaabHOM TOCYIapCTBEHHOM OOpa30BaTelIbHOM CTaHIapTe
obmero obpa3oBaHus. B HUX Takke YYUTHIBAIOTCS OCHOBHBIE HJIeM U MojoxkeHus: IIporpammbl
pa3BuTHs W (POPMHPOBAHUS YHUBEPCATBHBIX Y4YEOHBIX JEHCTBHIA JUIi OCHOBHOTO OOILEro
o0Opa3oBaHMsI.

Co3HarenbHOE OBJAJICHUE YUYAIIMMUCS CHUCTEMOM anreOpandecKux 3HAHUH M yMEHU
HEOOXOMMO B TOBCEIHEBHOW XM3HU U M3YYEHHUS CMEXKHBIX IUCLUUIUIMH M INPOAOJDKEHUS
00pazoBaHusl.

IIpakTHueckas 3HaYMMOCTh IIKOJIBHOTO Kypca anreOpbl 00yCIIOBIEHA TEM, UTO €€ 00BbEKTOM
ABJISIOTCS. KOJIMYECTBEHHBIE OTHOILEHUS JEMCTBUTENBHOIO Mupa. Maremarndeckas MOATOTOBKA
HeoOxoauMa Uil MOHUMaHMs IPHHLUIIOB YCTPOMCTBA U MCIOJIb30BaHUS COBPEMEHHOM TEXHMKH,
BOCIIPUSITHSL HAayYHbIX U TEXHUYECKHUX MOHATHHA M ujed. Maremaruka sIBISETCS SI3bIKOM HAayKd U
TexHUKU. C € MOMOILBI0 MOIETHUPYIOTCS M U3YYaroTCsl SBJIEHHMS M IPOLECCHI, MIPOMCXOSIINE B
IIPUPOJIE.

AnreOpa sBIsieTCS OHUM W3 OMOPHBIX TPEIMETOB OCHOBHOW IIKOJIBI: OHA 00ECIICYMBACT
u3ydyeHue JIpyrux JUCHMIUIMH. B mepBylo ouepeab 3TO  OTHOCHTCS K IIpeAMeTam
€CTECTBEHHOHAyYHOTO LMKJIA, B YaCTHOCTH K (u3uke. Pa3BuTHe JOTHUECKOTO MBIIIICHUS
y4almxcst Ipu oO0ydyeHHu airedpe CrocoOCTBYET YCBOEGHMIO INPEAMETOB I'YMaHUTApHOIO IMKJIA.
[IpakTuueckue yMEHUS W HaBBIKM ajreOpandyeckoro Xapakrepa HEOOXOAMMBI Ui TPYLOBOM M
po(heCcCHOHAILHOM MOATOTOBKHU IIKOJIBHUKOB.

PazButne y yuwamumxcsi NpaBWIBHBIX MPEICTABICHUHM O CYIIHOCTH M IPOUCXOKICHUU
asreOpanyeckux aOCTPakKIMi, COOTHOLIEHUM pEabHOTO U HJICAJbHOIO, XapakTepe OTpPaKeHHs
MareMaTn4ecKoi HayKoi sIBICHUH U MPOLIECCOB PEAIbHOIO MUpa, MECTE aareOpbl B CUCTEME HAYK U
pOJIM MaTeMaTHYecKOro MOJEIMPOBAaHMS B HAydyHOM IIO3HAaHMHM M B HPAKTUKE CIOCOOCTBYET
(OpPMUPOBaHHIO HAYYHOTO MHPOBO33PEHHUSI yUAIIUXCSI U KQYECTB MBIIUICHUS, HEOOXOIMMBIX ISt
aJlanTalyy B COBPEMEHHOM HMH(OPMAIlMOHHOM OOIIIECTBeE.

Tpebys OT ywalmxcs YMCTBEHHbIX M BOJIEBBIX YCWIMH, KOHIIGHTpallMM BHUMAaHUS,
aKTUBHOCTH pa3BUTOrO BOOOpakeHMs, ainreOpa pa3BUBAcT HPABCTBEHHBbIE YEPThl JIMYHOCTH
(HacTOMYMBOCTh,  ILIEJIEYCTPEMIIEHHOCTh,  TBOPYECKYID  aKTUBHOCTb,  CAMOCTOSITEJILHOCTD,
OTBETCTBEHHOCTb, ~TPYAOJIIOOWE, TUCHMIUIMHY M  KPUTUYHOCTb MBIIUICHHUS) M yMEHHE
apryMEHTHPOBAaHHO OTCTauBaTh CBOM B3MNIS/ABI U YOEXKIEHUS, a TaKKe CIIOCOOHOCTh NMPUHUMATH
CaMOCTOSITENIbHBIE PELLICHNUS.

N3ydyenne anreOpbl, (QyHKUUI, BEpPOATHOCTH M CTAaTUCTUKU CYIIECTBEHHO pPAaCIIHpPSET
KpPYro30p Y4aluxcsi, 3HAaKOMsI UX C WHAYKIMEH U AeMyKiuei, 00001eHneM U KOHKpeTH3aIueH,
aQHAJIM30M W CHHTE30M, Kiaccuukalued M cucTeMaru3aluel, abcTparupoBaHUEM, aHaJIOTHEH.
AKTUBHOE HCHOJb30BaHHME 3aJad Ha BCEX H3Tamax ydeOHOro Impolecca pa3BUBAE€T TBOPYECKHE
CIOCOOHOCTH ILIKOJIbHUKOB.

N3yyenue anreOpnl 1no3BoiseT (GOPMUPOBaTH YMEHHS M HAaBBIKM YMCTBEHHOIO Tpyla —
IUTAHUPOBAHUE CBOEH pabOThI, MOUCK PALMOHATBHBIX MyTeH €€ BBIMOTHEHUS], KPUTHUECKYIO OLICHKY
pesyabraroB. B mporecce u3ydeHus anreOpbl HIKOIBHUKM JOJDKHBI HAydWThCSl M3JaraTb CBOU
MBICJIH SICHO U UCUEPIIBIBAIOLIE, TAKOHUYHO U EMKO, TPUOOPECTH HABBIKH YETKOTO, aKKYpaTHOTO U
IPaMOTHOTI'O BBITOJIHEHHUS MAaTEMaTHYECKUX 3alHCcelt.

Baxneiinielt 3amadeil IIKOMBHOTO Kypca anreOpbl SBISETCS PpPa3BUTHE JIOTHUECKOTO
MblIUIeHUsT yyamxca. Camu 0OBeKThl MaTeMaTH4eCKUX YMO3AKJIIOUEHUH U TIPUHATHIE B anredpe
npaBUia MX KOHCTPYHMPOBAaHHSA CIIOCOOCTBYIOT (DOPMHPOBAHUIO YMEHHMH OOOCHOBBIBAaTH U
JIOKa3bIBaTh CY)KIEHUS, MPUBOAUTH YETKUE OIpPENeNICHHs, Pa3BUBAIOT JIOTHUYECKYI0 WHTYUIUIO,
KpaTKO U HalIAHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHMM M y4aT UX NPUMEHEHHIO.
Tem cambIM anreOpa 3aHMMaeT OHO M3 BEAYIIMX MecT B (OPMUPOBAHUH HAyYHO-TEOPETHUECKOTO



MBIIUICHUS] IIKOJILHUKOB. PackpbiBasi BHYTPEHHIOIO TapMOHHUIO MaTeMaTHkH, (HopMmupys
MOHMMAaHKE KpPacoThl U MU3SIIECTBa MAaTEMAaTUUYECKUX PACCYXIEHUH, anreOpa BHOCUT 3HAYUTEIbHBIN
BKJIaJ] B 3CTETUYECKOE BOCIIUTAHUE YUALIUXCS.

OBIIAA XAPAKTEPUCTUKA KYPCA

B kypce aireOpsl MOXXHO BBIACIMTH CIEAYIOIIME OCHOBHBIE COAEP)KATEIbHBIE JMHUU:
apumeruka; anreOpa; (yHKLIMHU; BEpOATHOCTh M cTaTucTuKa. Hapsay c aTuM B coiepikaHue
BKJIIOYEHBI [[BA JIONIOJIHUTENIBHBIX METOAOJIIOTMYECKHUX pasielia: JOTMKa U MHOXKECTBA; MaTeMaTuKa B
HUCTOPUYECKOM pa3BUTHM, YTO CBA3aHO C peaiu3alueld Lened OOIIeUHTEUIEKTYaJIbHOTO |
OOLIEKYIBTYPHOTO pa3BuTHs ydanmxcs. ConeprkaHue KaKIoro U3 3THX pa3esioB Pa3BOPauMBaCTCS
B COAEPkKAaTeIbHO-METOIMYECKYIO JMHHIO, ITPOHU3BIBAIOIIYI0 BCE OCHOBHBIE COJIEpIKATEIbHbIC
nuauu. [Ipu stom mepBasg nuHMA — «JIorMKa M MHOXKECTBA» — CIIY’KUT LEJIM OBJIAICHUS
YUYAIIMMUCS HEKOTOPBIMHM 3JIEMEHTAaMHM YHMBEPCAJIILHOITO MAareMaTU4ecKoro s3bIKa, BTOpas —
«Maremarvka B HCTOPUYECKOM pPa3BUTUM» — CHOCOOCTBYET CO3IAHHUIO OOILIEKYIBTYPHOTO,
ryMaHUTapHOTO (poHa M3y4deHus Kypca.

Conepxkanvie TMHUU «ApuDMETHKa» CIYKAT 0a30d JUIS JAIBHEHWIIETO W3y9YCHUS
yyaluMHCsS MaTeMaTuKy, CIOCOOCTBYET Pa3BUTUIO MX JIOTMUYECKOTO MBIILICHUS, (OPMUPOBAHUIO
YMEHMSI TIOJIb30BAaThCSl QITOPUTMAaMM, a TakkKe MpUOOPETEHHIO NPAKTUUECKUX HAaBBIKOB,
HEOOXOIMMBIX B MTOBCEHEBHOM KHU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBS3AHO C
panMOHATBHBIMU U UPPAMOHATIBHBIMU YHCIaMH, (POPMUPOBAHUEM TIEPBUYHBIX MPEACTABICHUH O
JICCTBUTEIILHOM YHCIIE.

Comepxanne nmHUM — «Anrebpa»  cmocoOCTByeT  (DOPMHUPOBAHHIO Yy  yYaIlIUXcs
MareMaTHYECKOrO ammnapara Juisl PeleHus 33/1ad U3 Pa3lesioB MATEMAaTHKH, CMEKHBIX IPEAMETOB U
OKpY’Karollel peajbHOCTH. SI3bIK anreOpbl MOAYEPKUBACT 3HAYCHHE MATEMAaTHKH Kak s3bIKa IS
MIOCTPOEHUSI MaTEMATUUECKUX MOJIENIEN IIPOLIECCOB U SBJICHUN PEAIbHOTO MHpA.

Pa3Butne anropuTMH4€CKOro MbIIIEHUS, HEOOXOUMOTO, B YaACTHOCTH, JUIsl OCBOCHUS
Kypca MH(QOPMATUKH, ¥ OBJAJCHHE HaBbIKAMHU ACAYKTHBHBIX PACCYXIECHHH TaKKe SBIISIOTCS
3a7auamMu u3yueHus anredpsl. [IpeoOpazoBanue cMMBOIBHBIX ()OPM BHOCHUT CielM(PUUECKUN BKIIa
B pPa3BUTHE BOOOPAKEHUS YUaIUMXCs, MX CIOCOOHOCTEH K MareMaTrHueckoMy TBOpuecTBy. B
OCHOBHOM IIIKOJIE MAaTe€pHaJl TPYNIIAPYETCS BOKPYT PallMOHAIbHBIX BBIPAXKEHUH.

Conepxanue paznena «OyHKIMU» HALEIEHO Ha MOJYYEHHUE IIKOJbHUKAMU KOHKPETHBIX
3HAHUA O (DYHKIIMU KaK BaKHEUIIEH MareMaTH4eCKOM MOJETH JJisi OMHMCAHWS U WCCIICTOBAHUS
pa3sHoOO0Opa3HbIX MporeccoB. M3ydeHue 3Toro marepuana CHoCOOCTBYET Pa3BUTHIO Yy YdalllUXcs
YMEHUSI HUCMOJIb30BAaTh  PA3JIMYHbIE  SA3BIKM  MareMaTHUKU  (CJIOBECHBIN, CHMBOJHYECKUI,
rpaduyeckuii), BHOCUT BKJIaA B (JOPMHUPOBAHME TMPEACTABICHHUI O POJM MAaTeMaTHKU B Pa3BUTHU
IUBWIN3ALUU U KYJIBTYpPHI.

Pasnen «BeposTHOCT W CTaTMCTUKa» — O0A3aTelbHBI KOMIIOHEHT IIKOJBHOIO
o0pa3oBaHMs, YCWIMBAIOUIMA €ro MpHUKIAJAHOE M MPAaKTUYECKOE 3HAYeHHe. OJTOT MarepHhai
HEeoO0X0MM, Mpexae Bcero, s (OPMUPOBAHUA y ydaluxcs (yHKIHMOHAIBHOW IpaMOTHOCTH —
YMEHUS BOCIPHUHHMATh W KPUTHYECKM aHAJIU3UPOBATh HHPOPMAIMIO, NPEACTaBICHHYIO B
pa3MUUHBIX (opMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTUX pPealibHBIX 3aBUCHUMOCTEH,
MPOU3BOJIUTH MPOCTEHIIINE BEPOSITHOCTHBIE pacu€Thl. 3yueHne ocHOB KOMOMHATOPUKHU MO3BOJIUT
yJalieMycsi OCyIIEeCTBISITh PACCMOTPEHHE ClTydaeB, Iepedop U MOACUYET YnciIa BapUaHTOB, B TOM
YUCJIE B IPOCTEUIINX MPUKIAIHBIX 331a4aX.

IIpu M3yyeHUM CTaTHCTUKU M BEPOSATHOCTH OOOTaIlalOTCs MPEACTABIECHHUS O COBPEMEHHOM
KapTHHE MHpA M METO/aX €ro HMCCIeNoBaHUsA, (HOPMHUPYETCsS MOHWMAHHE POJHM CTAaTHCTUKU Kak
HCTOYHMKA COLMANbHO 3HAUMMOW HMH(OpMAlMM M 3aKJIaJbIBAalOTCS OCHOBBI BEPOSITHOCTHOIO
MBILLLJIEHUS.



MECTO IIPEIMETA B YYEBHOM ITJIAHE

basucHblii yueOHBIN (0Opa3oBaTeNbHBINA) IUIAH HAa HM3ydeHue anreOpel B 7—9 Kitaccax
OCHOBHOM IIIKOJTBI OTBOJIUT 3 Yaca B HEJENI0 B TEUCHUE KKIOTO rojia 00y4deHus, Bcero 315 ypokos.
YueOHoe Bpems B 9 Kiacce YBEIMYCHO 1O 4 YpPOKOB B HENENIO 3a CUET BapUATUBHOW YacTH
bazucHoro miana.

HOPMATHUBHAA OCHOBA, PEAJIN3ALIU ITPOI' PAMMEBI

. 3akon P® «O06 ob6pazoBanum» B mocieaHel penakiuu ot 29 nexkadps 2012 roga N 273-
®3

o ®denepaabHbIF KOMIOHEHT FOCYIapCTBEHHOTO CTaHAapTa obuiero odpazosanus (Ilpuxkas
MO P® om 05.03.2004 Nel089, ¢ uzmenenusimu Ha 31 siuBapst 2012 rona)

o O06s3aTenbHBI MUHUMYM COJIEpYKaHUSI OCHOBHOTO 00IIIEro 00pa3oBaHus

o [IpumepHast mporpamma OCHOBHOTO OOIIET0 00pa30oBaHuUs 10 MaTeMaTHKeE.

o OdenepalbHblil  NEpeYeHb  YUYEOHHKOB,  PEKOMEHIOBAHHBIX  (IOMYIICHHBIX) K

UCIIOJB30BaHUID B  00pa3oBaTelbHOM IIpollecce€ B 00Opa30BaTeNbHBIX  YUPEKACHUSX,
peanu3yonx — oOpa3oBareibHble IPOrpaMMbl  00IIEro  O0pa3oBaHUA W HMEIONINX
rocynapcTBeHHy0 akkpenutanuio (I[Ipukaz MunucrepcTBa obpazoBanus u Hayku PD ot 31
Mmapta 2014r. Ne 253)

CTPYKTYPA JJOKYMEHTA

Pabouass  mporpamma BKJIIOYAaeT pasfenbl: MOSACHUTEIbHYIO 3alHCKY, OCHOBHOE
COZIEpXKaHUE C pacrpesiesieHHeM Y4eOHBIX YacoB IO pasfenaM Kypca, TPeOOBaHUS K YPOBHIO
MOATOTOBKH O0YyYaroIuXCs, MIaHUPYeMbIe pe3ylbTaTbl OCBOCHUS Kypca, yueOHO-TeMaTHIeCcKoe
IUITAHUPOBAHKE, Pa3BEPHYTOE KAJIEHAaPHO-TEMaTHYECKOEe TNIaHUPOBaHue, epedeHs Y MO.

TPEBOBAHUA K PE3VJIBTATAM OBYUEHHA 1 OCBOEHMIO COAEPXAHUA KYPCA

[Iporpamma  oOecrieunBaeT  JOCTWXKEHUE  CIEQYIOIIMX  pPE3yJIbTarOB  OCBOEHMS
00pa3oBaTebHOM MTPOrpaMMbl OCHOBHOTO O01IET0 00pa30BaHusL:

JUYHOCNIRbLE.!

1) CopMUPOBAaHHOCTh OTBETCTBEHHOTO OTHOUIEHUS K YUYEHHIO, TOTOBHOCTb H
CMOCOOHOCTH O0YJArOIINUXCS K CAMOPA3BUTHIO M CAaMOOOPA30BAaHUIO HA OCHOBE MOTHBAIIUU K
00y4eHUIO U MO3HAHUIO, BEIOOPY JasbHeIero o0pa3oBanus Ha 0a3e OpUEHTUPOBKU B MHUpE
npodpeccuit ¥ TpodEeCcCHOHANBHBIX  MPEANOYTEHUH, OCO3HAHHOMY  IOCTPOEHHIO
UHMBUIyaIbHOM 00pa3oBaTelbHOM TPaeKTOpUUM C YUYETOM YCTOMYMBBIX MMO3HABATEIbHBIX
MHTEPECOB,;

2) copMHPOBAHHOCTh  LIEJIOCTHOTO  MHPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOILIIECTBEHHOW PAKTUKU;

3) copMUpPOBAHHOCTh ~ KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B OOLICHUH U



COTPYOHUYECTBE CO CBEPCTHHKAMHU, CTAPUIUMU U MIAAMIUMH, B  00pa3oBareiabHOMH,
OOIIIECTBEHHO  TOJIE3HOM, Y4eOHO-UCCIICMOBATEIBLCKOM, TBOPYECKOM U JPYyrux BHUAAX
JIeSITENTbHOCTH;

4) yMEHUE SICHO, TOYHO, TPAMOTHO HM3JIaraTb CBOM MBICIM B YCTHOW M MHCbMEHHOM
peur, NOHMMaTh CMBICI NOCTABJIEHHOW 3aJa4yd, BBICTpAaWBaTh apryMEHTALUIO, MPUBOJUTH
pUMEPHI U KOHTPIPUMEPBI;

5) MpencTaBICHUE O MaTeMaTHYEeCKON HayKe Kak cepe 4eIoBeYecKoil 1esTeIbHOCTH,
00 3Tanax e€ pa3BUTHS, O € 3HAYMMOCTH JJIsl PA3BUTHS IUBUIU3AIUY;

6) KPUTUYHOCTb MBIIUICHUS, YMEHUE paClO3HaBATh JIOTHYECKH HEKOPPEKTHBIE
BBICKA3bIBAHMSI, OTJINYATh TUTIOTE3Y OT (PaKTa;

7) KpEaTUBHOCTb MBIIUICHUS, WHUIMATUBA, HAaXOAYUBOCTb, AKTHUBHOCTb IIPH
pellIeHnH anredpandecKux 3a1ay;

8) yMeHHEe KOHTPOJIMpPOBaTh TMPOLECC W pe3ylbTaT Yy4eOHOH MareMarndeckon
JIESITETTbHOCTH;

9) cmocoOHOCTh K AIMOIMOHATILHOMY BOCIIPHUATHIO MaTeMaTu4ecKuX 0ObEKTOB, 3a/1ad,
PELICHUI, PACCYKICHUMN.

Memanpedjwemele:

1) ymeHue CaMOCTOSTEIILHO TUIAHUPOBATH aJITepHATUBHBIC MyTH
JNOCTW)KEHHSI 1IeJiel, OCO3HAaHHO BbIOMparh Hamboiee S(PQPEKTHBHBIE CIIOCOOBI pEIICHUS
y4eOHBIX U MTO3HABATEIbHBIX 33]1a4;

2) YMEHHUE OCYILECTBIIATH KOHTPOJIb 1O PE3YIBTATY
U 10 crnocoOy JeWCTBUS Ha YpPOBHE IMPOU3BOJIHHOTO BHHMAaHUS M BHOCHTH HEOOXOIUMbBIE
KOPPEKTHBEI,

3) yMeHHe aJeKBaTHO OIEHUBATh MPABUIBLHOCTh WU OUIMOOYHOCTH BBHIMOJHEHUS
yueOHOM 3a7aul, €€ OObEKTUBHYIO TPYIHOCTh U COOCTBEHHbBIE BOBMOKHOCTH €€ PEIICHNUS;

4) OCO3HaHHOE BIAJCHHE JIOTUYECKUMH JCHCTBUSMHU OIpENCNICHUs] TOHSTHUH,
0000IIeHNS, YCTAaHOBJICHUS AaHAJOTHH, KIACCH(UKAIMM Ha OCHOBE CaMOCTOSTEIHHOTO
BBIOOpA OCHOBAHHM M KPUTEPUEB, YCTAHOBIICHUS POJJOBUIOBBIX CBS3CH;

5) yMEHHE YCTaHaBIMBaTh [PUYMHHO-CIECICTBEHHBIE CBA3U; CTPOUTH JIOTHYECKOE
paccyxeHre, yMO3akIIoueHre (MHIyKTUBHOE, e JyKTUBHOE 1 110 aHAJIOTUH) U BHIBOBI;

6) yMeHue co037aBaTh, INPUMEHATh U NPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUECKHE
CpelCTBa, MOJENU U CXEMBI JIJIsl PEIICHHs YUeOHBIX U MMO3HABATEIbHBIX 33/1a4;

7) yMEHHE OpraHu30BbIBaTh y4EOHOE COTPYAHHYECTBO M COBMECTHYIO AEATENbHOCTH C
yYUTENIEeM M CBEPCTHUKAMH: ONpEAeNsITh LeNu, pachpeneneHne QYHKIMA U poJei
YYaCTHUKOB, B3aUMOJIEUCTBHE W OOIIME CIOCOOBI paboThl; yMeHHE paboTarh B TpyIIIE:
HaXoIuTh OOIlee peleHne M pa3pelarh KOH(IMKTBI Ha OCHOBE COINIACOBAHUS MO3MLIMH U
y4€Ta MHTEpPECOB; CIyllaTh NapTHEPA; (OpMYyIHpPOBATH, ApTYMEHTHPOBATh U OTCTAUBAaTh CBOE
MHEHUE;

8) cdopMupoBaHHOE yueOHOI U OOIIENOIB30BATEILCKON KOMIIETEHTHOCTH B 00JIaCTH
MCIONE30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonorui (MKT - kommeTeHTHOCTH);

9) mepBoHauaNIbHBIC MPEACTABICHUS 00 HACIX M O METOIAaX MareMaTHUKU Kak 00
YHHUBEPCAIbHOM $I3bIKE HAayKU M TEXHUKH, O CPEICTBE MOJACIUPOBAHUS SIBICHUU U
MPOILIECCOB;

10) YMEHHE BHJETh MAaTEeMaTU4YeCKyI0 3a/Jady B KOHTEKCTE MHpOOIeMHOM
CUTyallMU B APYTUX AUCHUIUIMHAX, B OKPYKaIOLIEH KU3HU;
11) YMEHHE HaxXOAWTh B  Pa3IUYHBIX HMCTOYHMKAX HWH(MOpMALHIO,

HEOOXOMUMYIO  JJI  pelleHHus  MaTeMaTHuyecKuX  NpoOsieM, U MpeACTaBiIsATh €€ B
HNOHATHON (hopMe; MPUHUMATh PEIIeHHEe B YCIOBUSAX HEMOJHOW M M30BITOYHOM, TOYHON U
BEPOSATHOCTHOM MHpOpMAIUK;

12) YMEHHE TIOHMMarb M  HCIOIb30BaTb  MareMaTU4YeCKUE  CpENCTBa
HaIIAIHOCTH (PUCYHKH, YEPTEXH, CXeMbl U Ap.) IS WJUIIOCTPALUU, HUHTEpIpeTaluH,
apryMeHTaluy;



13) YMEHHUE BBIABUIaTh TMIIOTE3bl MIPU PELICHUH Y4EOHBIX 3a7la4 U MOHUMATh
HEOOXOIMMOCTb UX NPOBEPKU;

14) YMEHHE TPUMEHSTh HMHAYKTHBHbIE W  JEAYKTHBHBIE  CIIOCOOBI
paccyKIeHuH, BUAETh Pa3IMUHbIE CTPATEINH PEILICHUS 3a1a4;

15) IIOHMMAaHUE CYIHOCTH QJTOPUTMUYECKUX MPEINUCAHUNA U YMEHUE
JEICTBOBATh B COOTBETCTBHUHU C IIPEUIOKEHHBIM aJITOPUTMOM;

16) YMEHHE CaMOCTOSITEIBHO CTaBUTh 1€, BEIOMPATh U CO3/1aBaTh AJITOPUTMbI
JUIS pellieHHs] y4eOHbIX MaTeMaTu4ecKux mpooiem;

17) YMEHME IIJIAHUPOBATh U OCYLIECTBIIATH IEATEIbHOCTb, HAIIPABICHHYIO Ha

peIcHUEC 3a1a4 UCCIEA0BATCIIECKOI'O XapaKrepa.

npeomemuvie:

1) ymeHue paboTarb ¢ MaTeMaTHUYECKUM TEKCTOM (CTPYKTYPUPOBAHHE, U3BICUCHHE
HeoOXoauMOK HHGpOpPMAIMK), TOYHO W T'PAMOTHO BBIpa)kaTh CBOM MBICJIH B YCTHOW U
HI/ICBMCHHOﬁ pqu/I, HpI/IMCHHH MaTeMaTI/I‘-IeCKYIO TepMI/IHOJIOFI/IIO 158 CI/IMBOJII/IKy,
HCIONB30BaTh  pPa3lUYHbIE  S3BIKM ~ MaTeMaTHKH  (CIOBECHBIH,  CHMBOJIMYECKHIA,
rpaduueckuii), OOOCHOBBIBATh CYXKJICHHS, NPOBOIUTH KIIACCH(PUKAIHNIO, IOKA3bIBATh
MaTeMaTUYeCKUE YTBEPIKICHNU;

2) BJIaACHHUC 63.3OBI)IM HOH?ITI/II\/JIHI)IM aHHapaTOM: UMETH HpeI[CTaBJICHI/Ie O 4JHuCJIC,
BJIaJICHUC CHMBOJIBHBIM SI3bIKOM ajireOpbl, 3HAHHWE SIEMEHTAPHBIX (YHKIIMOHATBHBIX
3aBHCUMOCTEH, (POPMHUPOBAHHUE MPEACTABICHUN O CTAaTUCTHYCCKHX 3aKOHOMEPHOCTSIX B
peaJbHOM MHpPE U O Pa3IMYHBIX CHOC00aX MX H3ydeHHUs, 00 OCOOEHHOCTSX BBIBOJOB W
HpOFHO3OB, HOCAIIIUX BepOﬂTHOCTHBIfI xapaKTep;

3) yMeHHE  BBIIONHATH  alreOpanyecKue  MpeoOpa3oBaHHs  PAlMOHAIBHBIX
BBIPDOKEHUM, MPUMEHATh UX JUIsl pelIeHHs Y4eOHbIX MaTeMaTH4yecKUX 3ahad U 3ajad,
BO3HUKAIOIIUX B CMEIKHBIX YUEOHBIX MPEAMETAX;

4) yMEHHE TO0JIb30BaThCSl MATEMAaTHUECKUMH (DOPMYIIaMU M CAMOCTOSITEIIFHO COCTaBIISITh
(bopMyITbl 3aBHCHMOCTEH MEKIy BEIMYHMHAMH HA OCHOBE OOOOIICHHS YaCTHBIX CIyJ4acB H
IKCIIEPUMEHTA,;

5) yMeHHE pellarh JUHCHWHbIC M KBaJpaTHbIC YPaBHEHHS W HEPABEHCTBA, a TaKXKe
HpI/IBOZII/IMBIe K HHUM ypaBHeHI/ISI, HepaBeHCTBa, CHUCTEMBI, HpI/IMeHSITI) rpa(bnqecmxle
NIPE/ICTABIICHUS JIJIsl PEILICHHS M UCCIICIOBAHHS YPABHCHHI, HEPABECHCTB, CHCTEM; IPUMEHSITh
HOHy‘IeHHBIe YMeHI/ISI JJIA peHIeHI/ISI 3aJa4 U3 MaTEMaTuKH, CMCXKHBIX HpeHMeTOB, HpaKTI/IKI/I;

6) OBIIaZICHHE CHUCTEMOM
(YHKUIMOHATIBHBIX MOHATHH, (DYHKIIMOHAIBHBIM S3BIKOM M CHUMBOJIMKOM, YMEHHE CTPOUTH
rpaduku QYHKIHIA, ONKMCHIBaTh WX CBOMCTBA, MCIOJB30BaTh (DYHKIIMOHAILHO-TPAdHUSCKHE
Hpe)ICTaBHeHI/IH JJIA OIIMCAaHUA U aHaJIn3a MaTEMaTHYCCKUX 3a1a4 U peaJ'[I)HBIX 3aBI/ICI/IMOCT€I\/JI;

7) OBJIJICHUE OCHOBHBIMH CIIOCOOAMH TMPEICTABICHHUS M aHATW3a CTAaTHUCTHYECKHX
JaHHBIX YMeHI/Ie pemaTL 3a1a41 Ha HaXO0XXICHHUEC 4YaCTOThblI U BepOHTHOCTI/I CHy‘IaI\/'IHI)IX
COOBITHIA;

8) yMEHHE INPUMEHATH HU3YUYCHHBIC IOHATHS, PE3YAbTarbl U METOIAbI IIPU PELICHUU
3ajja4 W3 Pa3IM4YHBIX pa3lesoB Kypca, B TOM 4HCJIE 3a1ad, HE CBOIAIIUXCA K
HeHOCpeHCTBeHHOMy HpI/IMeHeHI/IIO HN3BCCTHBIX aJIFOpI/ITMOB.

COJAEPXAHUE KYPCA

APVOMETHKA
PanuonajibHble 4HCJIA. PacnmpeHI/Ie MHOXCECTBA HAaTypaJbHbIX YHCECI A0 MHOXKECTBA
nenblx. MHOXECTBa ILENBbIX YHCEI JO0 MHOXECTBA panrOHaJIbHBIX. PanmonanpbHOE YHMCIIO Kak
OTHOWICHME , TII€ M — IIEJIOC YMCIIO0, # — HaTypaJIbHOC. CreneHn ¢ LECJIbIM ITOKa3aTCJICM.



JelicrBuTenbHble ynciaa. KBagparHelii kopeHb u3 uncna. KopeHb Tperbeil cTeneHwu.
3anmuch KOpHEH C MOMOIIBIO CTEIMEHU C APOOHBIM ITOKA3ATEIIEM.

[lonsTe 006 uppauuoHaIbHOM 4uciie. VppalMoHaIbHOCTh 4YMCIIa U HECOU3MEPUMOCTb
CTOPOHBI U TMarOHAJIM KBa/ipaTa. JlecaTHuHble MPUOIMKEHHS UPPAlMOHATIBHBIX YUCEll.

MHOXECTBO ~ JACUCTBUTEIIBHBIX  YHCEN;  IPEICTaBICHUE  JIEHCTBUTEIBHBIX  YHUCEI
0ECKOHEYHBIMU JECATUUHBIMU ApoOsiMU. CpaBHEHUE AEHCTBUTEIbHBIX YHCEIL.

Koopaunarnas npsimast. M300pakeHne uucen ToUKaMy KOOpAMHATHOW npsMoil. YncioBble
IIPOMEXKYTKH.

N3mepennsi, npudaM:keHUsl, OLeHKH. Pa3Mepbl OOBEKTOB OKpyXKarolero mupa (OT
ANIEMEHTAPHBIX YacTUl 10 BceneHHoi), IMTENbHOCTh IPOLECCOB B OKPYXAIOLIEM MHpE.
Beinenenrie MHOXKHUTENST — CTENEHH JIECSITH B 3anKcy uncia. [IpubmkéHHoe 3HaueHne BETUUUHBI,
TOYHOCTH NMpUONMKeHNs. [IprKH/IKa U OI[eHKa pe3yIBTaTOB BIYMCICHHUH.

AJITEBPA

Auredpanyeckue BbIpaxkeHHsil. byKBeHHbIE BbIpaKEHUS (BBIPAKEHUS C IIEPEMEHHBIMHU).
YucnoBoe 3HaueHHe OyKBEHHOIO BblpakeHMsA. JlomycTHMble 3HA4E€HUs IEPEMEHHbIX.
[ToncTanoBKka BeIpaKeHHWH BMECTO TepeMeHHBIX. [IpeoOpa3oBanne OyKBEHHBIX BBIpRKCHHH Ha
OCHOBE CBOICTB apu(pMeTHUecKuX AeicTBull. PaBeHCTBO OyKBEHHBIX BhIpaXKeHUH. ToXK1eCTBO.

CreneHp ¢ HarypajgbHBIM IIOKazareaeM U €€ cBOMCTBA. OIHOWIEHHI M MHOIOWIEHBI.
Crenenp MHorowieHa. CrokeHMe, BBIUMTAHUE, YMHOXKEHME MHOIOWICHOB. Dopmyisl
COKPAIIEHHOIO YMHO)KEHUS: KBaJIpaT CyMMBI M KBajpar pasHocTu. PopMmyia pa3HOCTH KBaJparoB.
[TpeoGpazoBaHue 1I€70r0 BbIpaKEHUs B MHOrOwIeH. Pa3nokeHue MHOrOWJIEHOB Ha MHOMKUTEINU.
MHorowieHsl ¢ ogHoM nepeMeHHo. Kopenb MHorowieHa. KBaaparHblii TPEXWIEH; pa3ilOKEHUE
KBaJPaTHOIO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckast poOb. OCHOBHOE CBOMCTBO ayreOpamueckoir npodu. CroxkeHue,
BBIUUTAHUE, YMHOXKEHUE, JieTieHHe anredpandyeckux aApodeil. CreneHs ¢ 1eNbIM [oKa3aTeineM U eé
CBOMCTBA.

PanrionanbHble BBIpaXEHUS U UX peoOpa3oBaHus. Jloka3zaTeabCTBO TOXKIECTB.

KBanparnsie kopau. CBoiicTBa aprpMeTHUECKIX KBAIPATHBIX KOPHEH M X NPUMEHEHHE K
IpeoOpa30BaHUIO YUCIOBBIX BEIPAKEHUN M BHIUUCIICHUSIM.

YpaBHenusi. YpaBHeHue c onHoi nepeMeHHoi. Kopenb ypaBHeHusi. CBOMCTBa YHCIIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD ypaBHEHNI.

Jluneitnoe ypaBHenue. KBagparHoe ypaBHeHMe: (hopMysa KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. PenieHue ypaBHEHUH, CBONAIIMXCA K JIMHEHHBIM M KBagparTHbIM. [Ipumepsl
pellieHus] ypaBHEHMH TpeThe U 4YeTBEPTOM creneHed. PeleHne apoOHO-paroOHAIBHBIX
YPaBHEHU.

VYpaBHeHHEe C AByMs IepeMEHHBIMU. JIMHENHOE ypaBHEHHUE C JIBYMS IIEPEMEHHBIMH,
IIPUMEPHI PELLIEHNS YPABHEHUH B LIEJIBIX YMCIIAX.

Cucrema ypaBHEHUI ¢ IByMs NEpeMEHHBIMHU. PaBHOCHMIBHOCTB cucTeM. CHCTEMBI JIBYyX
JIMHEWHBIX YPAaBHEHUH C JIBYMs IEPEMEHHBIMU; PEIICHUE TIOACTAaHOBKOM U ciokeHueMm. [Ipumepsr
PELIEHUS CUCTEM HEJIMHENHBIX YPAaBHEHUH C ABYMS [IEPEMEHHBIMHU.

PermieHne TeKCTOBBIX 33/1a4 anredpandeckuM CrioCOOOM.

JlekapTOBbI KOOPAMHATHI Ha TUIOCKOCTH. ['paduueckas HHTepIpeTalnys ypaBHEHHS C IBYMs
nepeMeHHbIMU. ['paduk NHHEHHOro ypaBHEHHSI € JBYMS NEPEMEHHBIMU; YIJIOBOM KOA(PPUIMEHT
OpsIMOM; YCIIOBHE TMapaJUIeNIbHOCTH MpsAMBIX. [padmku mpocTedimx HeMMHeWHBIX YypaBHEHUM;
napabosa, rurep0osa, OKPYKHOCTh. [paduueckass WHTEpIpETAIUs CUCTEM YpPaBHEHUN C JIByMS
[IEPEMEHHBIMU.

HepaBencrBa. UnciaoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ opHOil mniepeMeHHOM. PaBHOCHIIBHOCTH HEpaBEeHCTB. JIMHEWHBIE
HEpaBEHCTBA C OQHOM nepeMeHHoW. KBanparHele HepaBeHcTBAa. CHUCTEMBI HEPABEHCTB C OJHOU
MIEPEMEHHOM.

OYHKLIN



OcHoBHbIe MOHATHA. 3aBUCUMOCTH MeXny BennuuHamu. [lonstue ¢dyHkimu. O6macTh
oTnpeeNieHUs] U MHOXKECTBO 3HaueHni GyHKIu. CriocoOb! 3amanus GyHkimu. [padux GyHKmn.
CpoiictBa (¢yHKIMHA, HuX oroOpaxeHne Ha rpaduke. Ilpumepsl rpaduKoB 3aBHCHMOCTEH,
OTPaXKAIOIIUX PeabHbIE MTPOLECCHI.

YucioBble  GyHkuuu.  OyHKIUM,  ONKCHIBAIOIIME  NOPAMYyIO U OOpaTHYyIO
MPOIOPLIMOHANIBHBIE 3aBUCUMOCTH, UMX TpaduKu U cBoiicTBa. JluneliHas ¢yHkms, e€ rpaduk u
cBoiictBa. KBamparnunas ¢ynkiusa, e€ rpaduk u cBoiictBa. CreneHHble (QYHKIUU C
HaTypaJIbHBIMH TTOKa3arensaMu 2 u 3, ux rpaduku u coiictsa. [ padpuku pyHkuit ,

YucioBble MOCJAEI0BATEIHLHOCTH. [IOHATHE YUCIOBOM MOCIIENOBATEILHOCTH. 3a/laHUE
MOCJIEA0BATeIbHOCTH PEKYPPEHTHOM (hopMyoii U hopMysoi N-ro uieHa.

Apudmernueckas u reomerpuueckas mporpeccuu. @opmysbl N-ro 4ieHa apupMeTHIecKoit
U TEOMETPUYECKOM TPOrpeccHid, CyMMBI IMEpBBIX 7-X UIEHOB. V300pakeHHe UJICHOB
apuQMETHYEeCKOH U TeOMETPHUUYECKOW MPOrpeccHil TOYKaMH KOOPAMHATHOM  IUIOCKOCTH.
JIuHelHBIN ¥ 3KCIOHEHIMANIBbHBIN poCT. CII0KHbIE TPOLIEHTBHI.

BEPOATHOCTD 1 CTATUCTHUKA

OmucaresqbHasi cratucTuka. llpencrarieHue JaHHBIX B BHJE TaONML, AUArpamm,
rpa¢ukoB. CiyyaiiHasg n3MeHUMBOCTh. CTaTUCTUUECKUE XapaKTEPUCTUKN HA0Opa TaHHBIX: CpEIHEe
apudMeTHUecKoe, MeuaHa, Hauboublllee U HauMeHbIllee 3HaueHus, pa3Mmax. IlpencraBnenue o
BbIOOPOYHOM HCCIIE0OBAHUM.

Cay4aiinbie coObITHSI M BepOSITHOCTB. [loHsATHE O Cily4aliHOM OIBITE M CIIy4ailHOM
coObITHH. YacToTra ciy4aiiHOrO COOBITHS.

Craructuyecknii NOAXOA K IIOHSATHIO BEPOATHOCTH. BepoATHOCTH IPOTHBOINOIOKHBIX
coObiTnii. He3aBucumble coObITHSA. YMHOXKEHUE BepoATHOCTEH. JlOCTOBEpHBIE M HEBO3MOKHbIE
coObITHs. PaBHOBO3MOXHOCTE coObITHI. Kitaccuueckoe ompenienieHne BepoSTHOCTH.

Kom0unaropuka. PerieHre koMOMHATOPHBIX 331a4 repebopoM BapuaHToB. KomOnHaropHoe
npaBuiIo0 yMHOXkeHus. [lepectanoBkU U pakTopHal.

JIOTUKA 1 MHOXECTBA

TeopeTnko-MHOKeCTBEHHbIe TOHATHS. MHOXECTBO, 3JIEMEHT MHOXKECTBA. 3ajaHue
MHO)KECTB ~ TIEPEUHCIICHUEM  DJIEMEHTOB, XapaKTEpPUCTUYECKMM  cBoWcTBOM. CTaHnapTHbIE
0003HAYEHHUsI YHMCIOBBIX MHOXECTB. [lyctoe MHOkecTBO W ero obOo3HaueHue. [logmHOXkeCTBO.
OObeanHeHne U epecedeHne MHOKECTB, Pa3HOCTh MHOYKECTB.

Nnmroctpatinst OTHOLIEHUH MEXTy MHOXKECTBaMU € TIOMOIIIBIO Auarpamm Jitniepa — Benna.

JneMeHThl JOTMKHU. [loHATHE O pPaBHOCWIBHOCTH, CJEJOBaHUM, YHOTpeOiIeHne
JIOTUYECKUX CBSI30K €Clu ..., MO ..., 8 MOM U MOJIbKO 8 MOM cydde, TOTUUECKUE CBA3KH U, UTU.

MATEMATHKA B UICTOPUYECKOM PA3BUTUN

Hctopust popMupoBaHus MOHATHS YMCIIA: HATypaJbHbIE YMcla, JpoOu, HETOCTATOYHOCTh
palMOHATIBHBIX YHMCEN JUIl T€OMETPHUYECKUX H3MEpeHUull, uppauuoHaibHble yucia. CTapuHHbIE
cucteMbl 3amucu uucen. Jpobu B BaBunone, Erunte, Pume. OTKpbITHE NECATUYHBIX IpOOEH.
Crapunnble cuctembl Mep. [lecsatuunele ApoOu U Mmerpuyeckas cucreMa wmep. [losBienue
OTpHULATENbHBIX yKcel U Hyis. JI. Marannkuii. JI. Oiinep.

3apokaenue anreOpel B Heapax apudmernku. An-Xopesmu. PoxneHne OyKBEHHOM
cumBoiiku. [1. depma, ®. Buer, P. Jlexkapt. Mcropust Bompoca 0 HaxokaeHUH (opMya KOpHeEH
anreOpanvyecKnx ypaBHEHUH, HEPa3pelIMMOCTh B paguKadax YpaBHEHHHA CTETNCHH, OOJbIIEH
yetblpéx. H. Tapranss, k. Kapnano, H. X. Abens, 3. 'anya.

N300peTenne MeTona KOOpAKHAT, MTO3BOJISIONIETO MEPEBOANTH TeOMETpUUECKHe 0ObEKTHI Ha
s3bIK anreOpsl. P. Jlekapt u I1. depma. [Tpumepsl pa3nuyHbIX CUCTEM KOOPAMHAT Ha IJIOCKOCTH.

3anmaua Jleonapao Iluzanckoro (dubonauum) o kpommkax, uncia dubonayum. 3amaga o
LIaXMAaTHOM JTOCKE.

HcTokn Teopun BEpOSTHOCTEH: CTpaxoBoe J1eno, asapTHele urpel. II. ®depma m b.
[Tackans. A. bepnymu. A. H. Konmoropos.



ITJNTAHUPYEMBIE PE3VJIBTATBI U3VUEHUA KYPCA AJII'EBPBI B 7-9 KITACCAX

PAIITMOHAJIBHBIE YHUCIIA
BBIITyCKHUK Hay4uTCs:
1) HOHUMAaTh OCOOEHHOCTHU JI€CATUYHON CUCTEMbI CUMCIICHUS;
2) BJIAJICTh ITIOHATUSMH, CBA3AHHBIMU C JEIIMMOCTBIO HaTYPAJIbHBIX YUCEI;
3) BbIp@)KaTh 4yMciia B SKBUBAJIEHTHBIX (OopMax, BbIOMpas Haubosee MOIXOISIIYIO B
3aBUCUMOCTH OT KOHKPETHOH CUTYalluH;
4) CPAaBHMBATH U YIOPSI0YMBATh PAllMOHAJIBHBIC YK CIIA;
5) BBIIIOJIHATD BBIYMCIICHWS C pAlUOHAIBHBIMU YHUCIAMM, COYeTas YCTHBIE H
IIMCbMEHHBIE IPUEMBI BBIYUCIICHUH, IPUMEHATD KaJIbKYIIATOD;
6) UCII0JIB30BATh IOHATUSA U YMEHMsI, CBA3aHHBIC C IPONOPLHUOHAIBHOCTBIO BEJIUYMH,

IIpOLCHTaMHU B XOA€ PECHICHUA MAaTEMAaTHYCCKUX 3aaa4d W 3aaa4 U3 CMEKHBIX IMPEAMCTOB,
BBITIOJIHATE HECJIOKHBIC ITPAKTUYICCKHUEC PACUYCTHI.
BblnyC‘KHl/lK noyyum 603MOMNCHOCMb.!

7) NO3HAKOMUMbCSL €  NO3UYUOHHLIMU CUCEMAMU CYUCTEeHUSI C OCHOBAHUSIMU,
omauuHvimMu om 10;

8) yenyoums u pazeums NpPeoCmasieHus O HAMYPAIbHbIX YUCIAX U CEOUCEAX
0eIUMOCINU;

9) HAYYUmMbCsl  UCNONb306AMb  NPUEMbl,  PAYUOHAIUSUPYIOWUE  BLIYUCTEHUS,

npuobpecmu  npusbiuKy KOHMPOIUPOBAMb BbIYUCIEHUS, 6blOUPAsi NOOXOOAUWUL O
cumyayuu cnocoo.

JIEMCTBUTEJIBHBIE UNCJIA
BBITTyCKHHUK HAyIUTCS:

1) UCIOJIb30BaTh HAYaJIbHBIE MIPECTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCET;
2) BJIQ/ICTh MOHSATHUEM KBAJIPATHOTO KOPHS, IPUMEHSTH €T0 B BHIYMCIICHUSX.
Buvinyckuuk nomyuum 603moicHOCMb:

3) Dpaseums npeocmasieHue 0 Yucie U YUcio8blX CUCMEMAx Om HAMYPAalbHbIX 00
0eliCMBUMENbHBIX YUCEN,; O POIU BbIUUCTICHULL 8 4el08e4eCKOl NPaKMmuKe;

4) paseums U y2nyoumv 3Hamue 0 OeCAMUYHOU 3anucu OeucCmeUmenbHbIX Yucel

(nepuoouueckue u Henepuoouyeckue Opoou,).

WN3MEPEHUVS, ITPUBJIMXKEHW S, OLLEHKU
BbInmyckHUK HayduTCs:
1) UCIIOJIF30BATh B XOJI€ PEIICHUS 3a/1a4 dJIeMEHTapHBIE TIPEICTABIICHHS, CBSI3aHHBIE C
OpUOIMKEHHBIMU 3HAYCHUSIMH BEJTUYMH.
BoinyckHux nonyyum 603mModiCHOCMb:
2) NOHAMb, YMO HUCTO8ble OAHHblE, KOMOPble UCNONb3VIOMCA OJI XapPaKmMepUCmuKu
00bEeKMOo8 OKpYHCaIOuje20 Mupa, AGIAI0MCs NPeUMyuecmeeHHo NPUOTUNCEHHLIMU, YMO NO
3anucu NPUOTUNCEHHBIX 3HAYEHUL, COOEPHCAUUXCA 6 UHPOPMAYUOHHBIX UCNOYHUKAX,
MOJHCHO CYOUMb O NOSPEUHOCIU NPUOTIUNHCEHUSL,
3) NOHAMb, MO NOZPEUHOCMb Pe3VTIbMAMa GblYUCTEHUL OOIHCHA ObIMb COUBMEPUMA
€ NO2PEeUHOCMbIO UCXOOHBIX OAHHBIX.

AJITEBPANYECKUE BBIPAXKEHU A

BbITyCKHHUK HayduTCs:
1) BJIAJIETh MOHATUSMH «TOXJECTBO», «TOXJIECTBEHHOE IpeoOpa3oBaHUE», pellaTh
3aJauM, cofieprKalire OyKBEeHHbIE JaHHbIe, padoTaTh ¢ (hopMyliaMu;
2) BBINOJTHATH TNPe0Opa3oBaHMsl BBIPAKEHUH, COAEpXKAIIMX CTENEHH C IEJIbIMH
TIOKa3aTeIsIMH U KBaJ[PAaTHBIC KOPHH;
3) BBIMOJTHATD TOXKIECTBEHHBIE IPEOOpa30BaHMsl PALMOHANBHBIX BBIPAKEHUH Ha
OCHOBE TTPaBWJI JISUCTBUI HAJI MHOTOYICHAMH M alreOpandecKuMu IpoOsMHu;
4) BBITOJTHATD PA3JI0KEHNUE MHOTOWIEHOB HA MHOXHTEIH.



Bbll’lyCKHI/lK noyyum 603MOINCHOCMb.!

5) HAyuyumvCs  BbINOIHAMb — MHO20UIA208ble  Npeobpa306aHusi  PAYUOHANLHBIX
8bIPACEHU, NPUMEHSSL WUPOKULL HADOP CNOCO008 U NPUEMO8;
6) NPUMEHAMb MOHCOeCmEeHHble NPeoopaz08aHus OJisl peueHus 3a0ay U3 pasiuyHbIx
paszoenos Kypca.

YPABHEHUMA
BBIITyCKHUK Hay4yuTCs:
1) peliaTb OCHOBHBbIE BBl PAllMOHAJBHBIX YPAaBHEHUH C OJHOH INEpEeMEHHOI,
CUCTEMBI JIByX YPaBHEHUH C IByMsl IEPEMEHHBIMU;
2) MOHUMAaTh YpaBHEHHE KaK BaXKHEUIIYI0O MaTEMAaTUUYECKYIO0 MOJENb JJIsl OMUCAHUS U

U3y4eHHUs Pa3HOOOpasHbIX pealbHbIX CUTyallud, peliarb TEKCTOBBIE  3aJauu
anredpanvyeckuM MeTOOM;

3) NPUMEHSTH IpaduuecKue MPEACTABICHUS IS UCCIEIOBAHUS M PELICHUS CHCTEM
YPaBHEHUH C IByMsI IEPEMEHHBIMHU.

Buvinycknuk nonyuum 603mMO0x4CHOCMb:

4) 081a0emsv CneyuaIbHbIMU NPUEeMamy peueHus YpasHeHuti U Cucmem ypasHeHul,
VBEPEHHO NPUMEHAMb annapam ypaeHeuull Oiisi peuleHuss PazHoOOPA3HLIX 3a0ay U3
MaAmemamuKu, CME}CHbIX NPeoMenos, NPAKMUKU,

5) NPUMEHAMb 2paguuecKue npeocmagieHus Onsi UCCie008aHUs YPAGHEeHUl, cucmem
VpasHeHutl, cooepcauux OyKeeHuvle KoagpuyueHmol.

HEPABEHCTBA
BhIyCKHHUK HayduTCS:
1) NOHUMATh U MIPUMEHATh TEPMHHOJIOTHIO U CUMBOJIHMKY, CBSI3aHHBIE C OTHOLICHUEM
HEPaBEHCTBA, CBOWCTBA YHCIIOBBIX HEPABEHCTB;
2) pemarb JIMHEWHbIE HEPAaBEHCTBA C OIHOM IEPEMEHHOM M MX CHUCTEMBI; PEILIaTh
KBaJ[paTHbIC HEPABEHCTBA C ONOPOH Ha TpaduyecKue mpeaCcTaBICHHS,
3) NPUMEHSTH anmnapar HepPaBEHCTB NPU PEIICHWW 3aJad W3 Pa3InYHbIX pa3/ielioB
Kypca.
Buinycknux nonyuum 603moxcHocmy:
4) PA3HO0OPA3HBIM NpUeMam OO0KA3AMeNbCMEA HEPABEHCME, VEEPEHHO NPUMEHSINb

annapam HepaeeHcme O/ peuleHusl pa3sHO0OPA3HbIX MAMEMAMUYECKUX 3a0ay U 3a0ay u3
CMENCHBIX NPEOMEMO8, NPAKMUKIL
5) npumensams  2paguyeckue NpeoCmasienus Oasl  UCCIe008aAHUSl HEPABEHCMS,
cucmem HepaseHcms, cooepicaujux OyKgenHvle KoIghduyuenmaol.

OCHOBHBIE ITOHATHSA. YNCIIOBBIE ®YHKIINA
BbInmyckHUK HayduTCS:
1) NOHUMATh W WCIIOJB30BaTh (YHKIMOHAIBHBIE TIOHATHUS M S3bIK (TEPMUHBI,
CHUMBOJINYECKHE 0003HAUCHHUS);
2) CTPOUTH TpPapUKH DIEMEHTApHBIX (PYHKIMH; WCCIENOBATh CBOMCTBA YHCIIOBBIX
(GYHKIMI Ha OCHOBE M3y4€HHsI TOBEACHUS UX IPa(UKOB;
3) NOHUMATh (YHKIMIO KaK BKHEWIIYI0 MOJENb JUIS ONHCAHUS MPOIECCOB M
SBJICHUH OKPY)KAIOLIEro MHpa, MPUMEHATh (YHKUMIO KaK S3bIK s ONMCAaHUS MU
UCCIIEIOBAHUS 3aBUCUMOCTEN MEXTy GU3NIECCKUMHU BETHUYMHAMHU.
Buinycknuk nonyuum 603moxicHocmy:
4) NPOBOOUMb UCCIE008AHUS, CEA3AHHbIE C U3VYEHUeM CBOUCME (QYHKYUl, 6 Mmom
yucie ¢ UCNONb308AHUEM KOMNbIOmMepd, HA OCHOGe 2pa@uKo8 U3YYEHHbIX OYHKYUL
cmpoumsp 0oee CLONCHbLE epahuKL;
5) UCNONL306amb  (PYHKYUOHANbHBIE NPeOCMmAGleHus U C8OUCmea @YHKyull O
Ppeulenus MamemMamu4eckux 3a0a4 U3 pasiuiHulx pazoenos Kypca.

YUCJIOBBIE ITOCJIIEAOBATEJIBHOCTU

BEITycKHHUK HayduTCs:
1) MOHUMATh U UCTIONB30BATh A3bIK MOCIE0BATEIbHOCTEH;



2) OPUMEHSATh (OPMYNBI, CBSI3aHHBIE C apUPMETUYECKOH U TeOMETPHUYECKOM
MPOrpecCUsiMU, U ammnapar, chOpMUPOBAHHBIN MpPU U3yYEHUH APYTHX pa3lesioB Kypca, K
PEIICHUIO 33124, B TOM YHCJIE ¢ KOHTEKCTOM M3 PEabHOM JKU3HHU.

Buvinyckuuxk nonyuum 603mosxcHocmo:

3) pewams KOMOUHUPOBAHHbIE 3A0adl ¢ NpUMeHeHuem opmyn N-20 U CyMMbl NEPEbIX

N uneHos apugmemuyeckol u 2eoMempuyeckou Npocpeccuti, NPUMEHss Npu dMoM

annapam ypaeHeHuil U HepaGeHCcme;

4) HOHUMAMb  apUMemuyecKylo U 2eoMempudecKyro npozpeccuu Kak @QyHKyuu

HamypaibHo20 apeyMeHma, CeA3bléamyv apupmMemuyeckylo npoepeccuio ¢ JIUHetHbIM

POCHOM, 2e0MEeMPULECKYIO — C IKCHOHEHYUANbHBIM POCHIOM.

OIMNCATEJIbHASI CTATUCTUKA

BbInycKHUK HayyUTCsl MCIIOJIb30BaTh MPOCTEHIINE CIOCOObI MPEACTaBICHUS W aHaIM3a
CTaTUCTUYCCKHX JTAHHBIX.

Buinyckuux nonyuum 603modxcHocms npuobpecmu nepeoHAYAIbHbIN ONbIM OP2AHUAYUU
coopa OamHbIX Npu NPoBedeHUU ONpoca OOWECMBEHHO20 MHEHUs, OCYWEeCMEIAMb UX AHANU3,
npeoCcmasisims pe3yibmamsl ONpoca 8 euoe maonuyvl, OUASPAMMbL.

KOMBUHATOPHUKA

BrimyckHMK HaydyuTCs peliarh KOMOMHATOpPHBIC 33[a4yd Ha HAXOXKJEHHE Yhciia OOBEKTOB
WJTM KOMOMHAITH.

Buinycknux nonyuum 603MOMCHOCMb HAYYUMBCSA HEKOMOPbIM CHEeYUAIbHbIM NpUemam
peuieHusi KOMOUHAMOPHBIX 3a0aH.

CJIVYAUMHBIE COBBITHA U BEPOSITHOCTD

BBITyCKHUK HAy4WTCS HAXOAWUTh OTHOCHUTEILHYIO YacTOTY W BEPOSTHOCTH CIIy4alHOTO
COOBITHSA.

Buvinycknux  nomyuum  803MO4CHOCMb  npuoOpecmu  OnbIM  NPOBEOCHUsI  CVYAUHBIX
9KCNEPUMEHNO8, 8 MOM YUCILE C NOMOWBIO KOMNbIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEMAYUU UX
pe3ybmamos.

TEMATHUYECKOE INTAHMPOBAHUE

PaGouass mporpamMma © TEMaTM4yecKoe IUIAHUPOBaHHE pa3padOTaHbl Ha OCHOBE
[IpumepHOIl mporpaMMbl OCHOBHOTO 001Iero oOpa3zoBaHusi (0a30BBIi YpPOBEHB) C YYETOM
TpeboBanuii denepasbHOTO KOMIIOHEHTA TOCYIAapCTBEHHOIO CTaHAApTa U B COOTBETCTBUM C
aBTopckoi nporpammoii FO.H.Maxkapsiuesa.

JlaHHas mporpaMma paccyMTaHa Ha:

- 120 gacoB B 7 kiacce (4 yaca B Henenmo B | u IV yerBepTsix, 3 yaca B negemo Bo Il u 111
YeTBEepTAX), B TOM uncie 10 KoHTpoabHBIX padoT (34 yueOHbIe Hellenn);

- 102 4gaca B 8 kiacce (3 yaca B Heneno), B ToM yucie 10 koHTponbHBIX pabdoT (34
yueOHbIE HEe/leNn);

- 132 gaca B 9 kiacce (4 yaca B HEJENIO), B TOM YHUCJIE€ 8 KOHTPOJBbHBIX pador (33
y4eOHbIe HE/IENHN).

HCIIOJIL3YEMBIN YYEBHO-METOINYECKHWI KOMITJIEKT

7 xnacc

1. Makapsrues, F0.H. u ap. Anre6pa 7 knacc: ydeOHUK a1 00111e00pa3oBaTeIbHbIX
yupexaenuit. [To penakuuen C.A. Tensaxosckoro, 2014.

2. Munmox H.I'., IllneikoBa M.C. Pabouas terpamas 7 xiacc. M.: Ilpocemenue,
2014.

3. 2. Mungrok H.I., IIneikoBa U.C. MeTtoauueckue pexoMeHAanuu 7 Kiacc.
[Tocobue nns yuurens M.: [Ipocemmenue, 2014.

4. I'mazkoB lO.A., TanamBumun M.S. KoHTposbHblIE H3MepUTENbHBIE MaTepHAaIbI

anredpa 7 knacc. M. U3narenscTBo «OK3ameny, 2014.



5. Xoxos B.U., Kpaiinesa JI.b. Ypoku anre6psl B 7 kiacce: KHUTra Jjs yuurtens. M.:
[Ipocsemenue, 2013.

6. Hynunupin  FOIL, Kponrays B.JI. Temarnueckue Ttecthl 7 Kiacc. M.:
[Tpoceemenue, 2013.

8 KJacc

1. Makapsrues, FO.H. u np. Anre6pa 8 kiacc: yueOHUK 111 0011eo0pa3oBaTeaIbHbIX

yupexaenui. [lo pegakuueit C.A. TensikoBckoro, 2014.

2. Munmrok H.I'., neikoBa W.C. PaGouas terpaas 8 kiacc. M.: Ilpocemienue,
2014.

3. KoxoB B.U., MakapsiueB FO.H., Munntok H.I. [Iunaktuueckue marepuaibl
kiacc. M.: [Ipocsemienue, 2014.

4. Hynuuusin - FOIL., Kpowrays B.JI. Temaruueckume Ttectbl 8 kiacc. M.:
ITpocsemenue, 2012.

5. I'mazkoB 10.A., Bapmasckuii .K., lanamsumm M.S. Tectsl mo anredpe 8 kimacc.
M.: U3parenscTBO «OK3aMen», 2013,

6. Koxos B.U., Kpaitnesa JI.b. Ypoku anredps! B 8 knacce. Kuura s yunrens. M.:
[Tpocsemenue, 2013.

9 KJ1acc

1. Makaperues, FO.H. u ap. AnreOpa 9 knacc: yueOHUK Uit 00111e00pa30BaTeIbHBIX
yupexaenuil. [1o pegakuueii C.A. TemnsikoBckoro, 2014.

2. Mungroxk H.I., IneikoBa W.C. Pabouas terpans 9 wmacc. M.: Ilpocsenienue,
2014.

3. Koxor B.M., MaxkapsiueB FO.H., Munmtok H.I. Jlunakruueckue marepuainsl 9
kiacc. M.: IIpocsemienue, 2014.

4. Hynuunupin  FOIL, Kponrays B.JI. Temaruueckue Ttecthl 9 kimacc. M.:
[Ipoceemenue, 2012.

5. I'maskoB 10.A., Bapmasckuit UK., 'anamsumm M.S. Tectsl mo anredpe 9 kiacc.
M.: U3narenscTBO «IK3aMeH», 2013.

6. I'mazkoB  1O.A., Bapmasckuiti W.K.,, TamamBumu M.S.  KOHTpOIBHO
U3MEepHUTENbHBIE MaTepuabl 1o anredpe, 9 kimacc. M.: M3narensctBo «OKk3amen», 2014

7. Koxos B.U., Kpaiinepa JI.b. Ypoxu anredps! B 9 knacce. Kuura qist yaurens. M.:

[Ipocsemenue, 2013.



YueOHO-TeMaTu4ecKoe IIJIAHUPOBAHUEC

Homep Kon- XapakTepucTuKka OCHOBHBIX BUJIOB
naparpatha Conepxanue Marepuana BO AEATENLHOCTH YCHHKA (Hua yYpOBHE
4acoB y4eOHBIX IeHCTBUI)
7 Knacc
Imaa |. Breipaxenusi, TOXIECTBa, 20 HaxoauTh 3Hau€HUs YMCIIOBBIX BBIPAXXECHMUI,
ypaBHEHHUS a TaKXe BBIPAKCHUU C MEPEMCHHBIMU IIPH
1 BhIpaKkeHus 4 YKa3aHHBIX 3HAYCHMSIX MIePEMEHHBIX.
2 IIpeobpasoBanms 4 Ucnonp3oBare 3Haku >, <, , 4uTarh U
BBIPA’KEHMI COCTaBIIATh JIBOMHBIE HEPaBEHCTBA.
3 KonTponbHas pabora Nel 1 BrimonusaTe npocteiime mpeoOpa3oBaHUs
4 YpaBHEHHS c ONIHOI 6 BBIPAKCHMUIA: MIPUBOAUTD no00HbIE
TIepeMEHHOI cjaraeMble, PacKphIBaTb CKOOKH B CyMMeE
CTaTHCTHYCCKIE 4 WM PA3HOCTH BBIPAKEHUH.
XapaKTePHCTUKH Pemare ypaBHEHHsI BUIa TIPU PA3TAYHBIX
KouTtposbHas paGora Ne2 1 3HAYCHUSAX @ W D, a TakkKe HECIOKHbIC
YpaBHEHHUS, CBOJSIIINECS K HUM.
Hcnonp3oBarh ammapar ypaBHEHUH s
pelreHus TEKCTOBBIX 3ajad,
HMHTEPIPETUPOBATH pe3ynbTar.
Hcnonb3oBars MIpOCTENIINE
CTaTUCTUYECKUE XapaKTEPUCTUKH (CperHee
apuMeTHYECKOe, pa3Max, Moja, MeIuaHa)
JUISL aHalv3a psAja JaHHBIX B HECIOMXKHBIX
CUTYaITUSIX.
I'maga |l. ®ynkumn 12 Bbruncnsate 3HadueHus (QyHKIUU, 3aTaHHON
5 OYHKIMH U UX TpapUKU 5 (bopMynoH, cOCTaBIATh TAOMUIBI 3HAYCHUM
6 Jlunelinas QyHKIMS 6 ¢ynkuuu. Ilo rpaduxy QyHKIMM HAXOAWUTh
KontpomnsHas padbota Ne3 1 3HauyeHue  (QYHKIUM 1O  U3BECTHOMY

3HAUEHHUIO apryMEHTa U peulath oOpaTHYIo
3amauyy. Crpoutb  rpaduxku  mpsaMoi
MPOMOPLIUOHAIIBHOCTH b5 JIMHEHOMN
(GyHKIMM, OIHUCHIBaTH  CBOMCTBA  ATHUX
¢ynkuuii. IloHumarp, Kak BIHSET 3HaK
koopdunmenra K Ha pacmongoxkeHue B
KOOpAMHATHOU IUIOCKOCTH rpaduka
GyHKIMY , TA€ , KaK 3aBUCHT 3Ha4YeHUil K u
b B3amMHOE pacmonoXeHue IBYX (YHKIHIA
Buga . MutepmperupoBarts  rpaduxu




peaJbHBIX 3aBUCHUMOCTEH,
dbopmynamu BUja , TA€ H .

OITMCBhIBAEMBIX

ImaBa 1. cremeHp C HaTypaJbHBIM 13 Beruucnars 3HaueHUS BBIpAXXEHUM BUIA
MoKa3areyieM e a — TpOoM3BOJIBHOE dHCIO, N —
CreneHs U ee CBOMCTBa 7 HATypaJbHOE YHUCIIO, YCTHO U MUCHbMEHHO, a
7 OpHouneHsl 5 TaKkK€ C  IOMOUIbI0  KaJbKYJIATOpA.
8 KontponsHas pabora Ned 1 DopMyIHpOBaTh, 3aIUCHIBAaTh B
CUMBOJIMYECKOH (opme u 00OCHOBHIBATH
CBOMCTBAa  CTENEHM C  HaTypaJbHbIM
[10Ka3aTeseM. IIpumeHnATH CBOMCTBA
CTeMeHH JUIsl MpeoOpa3oBaHUs BhIPAKEHUU.
BBIONHATE  YMHOKEHHE OJHOWIEHOB U
BO3BEJCHHE  OJHOWICHOB B  CTEIHCHb.
Crpoutp rpaduku ¢yHkuuii , . Pemarp
rpapuueckn ypaBHeHus , e K m b —
HEKOTOpbIE YHCIa
I'maBa IV. MHOTOYIEHEI 17 3anuchbiBaTh MHOTOYWIEH B CTaHIAPTHOM
9 Cymma U pasHOCTh 4 BUJIC, OINPEACIATh CTENEeHb MHOTOWICHA.
MHOTOYJICHOB BbImonHAT  cliOKeHHWE M BBIUMTAHUE
10 [IponsBenenue OHOUYIICHA 5 MHOTOWICHOB, YMHOXXCHHE OJHOWICHA Ha
¥ MHOTOYJICHA MHOTOWIEH.  BbIMomHATE  pa3noxeHue
KontponpsHas pabora Ne5 1 MHOTOWIEHOB Ha MHOMXUTEIH, HCIIOJIb3Ys
11 [TpousBenenue 6 BBIHECEHHE MHOXHUTEIIS 32 CKOOKH M CIIOCO0
MHOTOYWIEHOB rpynmnupoBKu. [IpuMeHSATH AEUCTBUS C
KontponbsHas pabora Ne6 1 MHOTOYJIEHAMU npu pelieHuu
Pa3HOOOpa3HBIX 3aja4, B YAaCTHOCTU IIPH
pEIIeHNH TEKCTOBBIX 3a/lad C MOMOIIbIO
YPaBHEHUM.
I'maBa V. ®@opmynbl cokpameHHoro | 17 | Jloka3piBaTh  CHpaBEIIMBOCTh  (OpMYI
YMHOXCHHS COKpAIIIEHHOTO YMHOXEHUSI, TIPUMEHATh UX
12 KBagpar cymmsl U KBajapar 5 B INPeoOpa3oBaHUAX LENbIX BBIPAKEHUH B
pasHocTH MHOTOWICHBI, a TakXe Ui Pas3JIoKEeHUs
13 Pa3nocth KBaJpaToB. 5 MHOTOWIEHOB Ha MHOXXHTEJIH.
CymMma 1 pa3HOCTh KyOOB Hcnonp3oBaTh paznuyHble NpeoOpazoBaHUs
KonTposnbhas padora Ne7 1 HENbIX  BBIP@KEHUH  NpU  pelIeHUH
14 [IpeoOpazoBanue  1ENbIX 5 YpaBHEHUH, [0Ka3aTeIbCTBE TOXAECTB, B
BBIpAXKCHHIA 3ajja4ax Ha JeJIUMOCTb, B BBIYMCICHUU
KontponpHas pabora Ne§ 1 3HAYEHUH  HEKOTOPHIX  BBIPAKEHUH  C
MIOMOIIBIO KAJIBKYJISITOpa
Imasa VI. Cucrembl  smHelHbIX | 17 | Omnpenensth, SBIs€TCS JM Mapa YHCEN
ypaBHEHHH pelIeHreM JaHHOTO YpaBHEHMS C JABYMs
15 JIuneliHple ypaBHEHUsA C 4 nepeMeHHbIMH. Haxoauth myrem nepedopa
JIBYMsI TIEPEMEHHBIMU M UX LeJIbIe pEIIeHUs] JIMHEWHOro YpaBHEHUS C
CHCTEMBI nByms miepeMeHHbIMHA. CTpouTh rpaduk
16 Pewenue cucteM | 12 | ypaBHeHus
JIMHEWHBIX YpaBHEHUN Nnn Pemare rpaduueckum cmocobom
KonTponbhas padora Ne9 1 CHUCTEMBl JIMHEMHBIX YpaBHEHHH C JByMs

IIEPEMEHHBIMH. [IpumensaTs croco0
MOZICTAHOBKM U CIIOCOO  CIIOXKEHUS TpU
pPELIEHUN CUCTEM JIMHEHHBIX YpaBHEHUH C
JByMsl IepeMEHHBbIMU. Pelarb TEKCTOBBIE
3aJa4u, UCHOJIB3YS B Ka4eCTBE




anredpandeckou MOJIENH CUCTEMY
ypaBHeHul. MHTeprnperupoBarb pe3ylbTar,
IIOJIyYEHHBIN TP PEIICHUN CUCTEMBI.

[ToBropenue 6
[ToBTOpEHME 4
HToroBasi KOHTpOJIbHAsL paboTa 1
Amnanu3 urorooit KP Ne 10 1
Uroro 102
8 KJace
I'maBa |. PanmonanbHble 1pobu 21 | ®opmynupoBarb OCHOBHOE  CBOMCTBO
1 PannonansHbie 1podu U ux 6 parMoHaIBHOW JPOOU M MPUMEHSTD €T0 IS
CBOWCTBa npeoOpazoBaHuss  ApobOeil.  BrImomHATH
2 CymMa 1 pa3HOCTh ApoOeit 5 CIIO’)KCHME, BBIUMTAHUE, YMHOXXEHHE U
KontponpsHnas padora Nel 1 JefeHue JpoOed, a TakKe BO3BEACHHUE
3 [IpousBenenre u YacTHOE 8 IpoON B CTENeHb. BBHIMOIHATH paziuyHbIC
npobeit 1 npeoOpa3oBaHus paroHaIBHBIX
KontponwsHas pabora Ne2 BBIPAKEHUM, JOKa3bIBaTh TOXKJECTBA. 3HATH
CBOWCTBa (DYHKIIUU , U YMETh CTPOHUTH €€
rpaduk. lcnonp3oBaTh KOMIBIOTEP JUIS
UCCIICIOBAaHUS  TIOJIOKEHUs rpaduka B
KOOPJIMHATHON TJIOCKOCTU B 3aBHCUMOCTH
ot K.
I'maga Il. KBagparusie kopHu 17 | IlpuBomauTh TpUMEpHl PAUOHAIBHBIX H
4 JIeHCTBUTENIbHBIC YHCIIa 2 HAPPALUOHAIBHBIX YHCEJL. Haxonuth
5 ApudmeTnaeckuii 5 3HAYEHUS apUPMETHUECKHX KBaJpPaTHBIX
KBaJ[paTHbIN KOPEHb KOpHEH, HWCHOJB3ys] TpPH HEOOXOAUMOCTH
6 CoiicTBa 3 KaJbKYJISATOp. JloKa3bIBaTh TEOPEMBI O KOpHE
apupMeTUIECKOTO W3 TPOU3BEACHUS U JAPOOH, TOXKIECTBO ,
KBaJIpaTHOTO KOPHS OPUMEHSITh MX B [pPeoO0pa3oBaHUAX
KontpomnbHas padota Ne3 1 BBIPKCHHI. OcBoOoOXIaTHCS oT
7 [Tpumenenue CBOWCTB 5 UPPAlMOHAILHOCTH B 3HAMEHATeNsX Apo0eit
apu(HMETHIECKOTO BHJIa . BEBIHOCHTH MHOXKHTEH 32 3HAK KOPHS
KBaJIpaTHOTO KOPHS U BHOCUTh MHOXHUTENb TOJ 3HAaK KOpHS.
KontponbHas pabora Ne4 1 Hcnonb3oBarh  KBaJpaTHbIE KOPHU  JUIS
BBIPAKCHHUSI MEePEMEHHBIX u3
reoMeTpuYecKnx U (usnyeckux Qopmy.
Crpouts  rpaduxk  QyHKUIMH u
WJUTIOCTPUPOBATh Ha rpaduke ee CBONCTBa
I'maBa Ill. KBagparHble ypaBHEHUS 20 | Pemarp xBaaparHble ypaBHeHus. Haxomutsb
8 KBagparHoe ypaBHeHHE U 9 oa00pPOM KOPHM KBaJpaTHOTO ypaBHEHUS,
€ro KOpHU ucnoap3ys Tteopemy Bwera. Hccienosarb
KontpomnpHas padota Ne5 1 KBaJ[paTHbIC YPAaBHEHUSA MO JUCKPUMUHAHTY
9 JlpoOHBIE  panuoHaIbHbIE 9 u  kodpdunmentam. Pemars  apoOHBIE
YpaBHECHUS panroHaNbHbIE YPAaBHEHHS, CBOJS PEUICHHE
KontponpsHas pabora Ne6 1 TaKMX YpaBHEHUW K PEHICHHUIO JIMHEHHBIX U

KBa/IPaTHBIX YPaBHEHHU C IOCIENYIOIINM
UCKIIFOUEHUEM  IIOCTOPOHHUX  KOpHEW.
Pemare TeKCTOBBIE 3adayd, HCIONb3YA
KBaJ[paTHbIE U APOOHBIC YPABHEHHUS.




I'maBa V. HepaBencrsa

16

@opMynMpoBaTh M JI0Ka3bIBaTh CBOMCTBA

10 UucioBble HEpAaBEHCTBA U 7 YUCJIOBBIX ~ HEpaBeHCTB.  lMcmosb30Barhb
UX CBOMCTBa anmapar HEPaBEHCTB IE OILICHKHU
KonTponbhas padora Ne7 1 MOTPEIIHOCTY ¥ TOYHOCTU HPHUOIMKEHUS.

11 HepaBenctBa ¢ omHoit 7 Haxonute mnepecedenne u 0ObeAWHEHUE
IIEPEMEHHOM U UX CUCTEMBI MHOYECTB, B  YaCTHOCTM  YMCIIOBBIX
KontpomnpHas padorta Ne® 1 IIPOMEXYTKOB.

Pemars nuHeliHble HepaBeHcTBa. Pemarb
CUCTEMBbl JIMHEHHBIX HEPAaBEHCTB, B TOM
qyclie TaKuX, KOTOpBIE 3allMCaHbl B BUJE
JIBOMHBIX HEPABEHCTB
I'maBa Cremenp ¢ wmembiM | 13 | 3HaTh ompeaenieHHE M CBOMCTBA CTENEHH C
MoKa3arejaeM. DJIE€MEHThl CTATUCTUKHU 1eNnbIM TokaszareneM. [IpumeHsTh cBOHCTBa

12 Cremnenn c EJIBIM 6 CTEIIEHW C 1LEIbIM IIOKa3aTeleM IpU
MoKa3aTesieM U €€ CBOICTBa BBITIOJTHCHUH BBIYHCIICHUM u
KontpomnpsHas padora Ne9 1 npeoOpa3oBaHUU BBIPAKEHHUI.

13 DNIEMEHTBI CTaTUCTUKU 6 Hcnonb3oBaTh 3aMuch YUCeN B CTAHIAPTHOM

BUJE Ul BBIPAXKEHUS U COMOCTaBICHUS
pa3mMepoB 00BEKTOB, JUTUTEIHHOCTH
IIPOLIECCOB B OKPYXKAIOLIEM MUPE.
[TpuBoAUTH MPUMEPHI PENpPe3eHTATUBHON U
HEpENpe3eHTaTUBHON BBHIOOpKU. M3Biekarhb
uHpopmaruo K3 TAOOMI] YaCTOT W
OpraHu30BbIBaTH MHpOpMALMIO B BUJE
TabJIUIl 4YaCTOT, CTPOUTH UHTEPBAIBHBIN PSII.
Hcnonp3oBaTh HaMIAHOE MPEACTABICHUE
CTaTUCTUYECKOW HH(OpPMaLUU B  BUIE
CTOJOYATBIX M KPYrOBBIX  JHarpamw,
MOJIUTOHOB U THCTOTPaMM

[loBTOpEHUE 15

IToBTOpEHME, N3yUEHHOIO B 8 KJ1acce 3

Wrorosast koHTpoJIbHAsE paboTa 1

Amnanu3 urorosoit KP 1

O6001eHue. pe3eps 10

9 kiacc

I'maga |. KBagparnunas GpyHkmnus 29 Boruucnsate 3HadeHus QyHKIUH, 3adaHHOU

1 ODyHKINU U UX CBOWCTBA 7 dopmynol, a Takxke JAByMS U Tpems

2 KBaapatHslii TpexwieH 5 dbopmynamu. OrnuceiBaTh CBOICTBa
KonTposnbHas padora Nel 1 ¢GyHKIMI Ha OCHOBE HX TIpaHuuecKoro

3 KBanparnunas ¢yHkuus u 11 | mpexacrasieHus. HNuTtepnpeTupoBars
ee rpauk rpaguku peaJbHBIX 3aBHCHUMOCTEM.

4 CrenenHas GyHKIMS. 4 IToxa3pIBaTh CXeMAaTHYECKU IOJIOKEHHE HA
Kopens n-oii crenenun KOOPJIMHATHON IJIOCKOCTH rpadukoB
KontponbsHas pabora Ne2 1 ¢byukuuit . Ctpouth rpaduxk QyHKIHH |

YMETh YyKa3bIBaTh KOOPJIMWHATHI BEPLIMHBI
nmapaboJbl, €¢ 0OCh CHMMETPHH, HAIIPABJICHHE
BeTBEH MapaboIIbl.

N3ob6paxars CXE€MaTU4eCKU rpaduk
byHKIIH C YETHHIM M HEYETHBIM N.
ITormmaTres cMBICT 3amKcell BUAA U T.1I., TIIE a
— HEKOoTopoe uucio. MiMeTs npeacraBiieHUE
0 HAaXOXKJICHWU KOpHEW N-Oil CTeneHu C




MIOMOIIBIO KaJIbKYIIATOpA

I'maBa Il. YpaBuenust u HepaBeHctBa ¢ | 20 | Pematp ypaBHeHHMsS TpeThbell M 4YeTBEpTOU
OZHOH NepeMeHHON CTETIEHU C IIOMOLIbIO DA3JIOKEHHUA Ha
5 YpaBHeHUs C ofmHOM | 12 | MHOXKMTENN W BBEACHUS BCIIOMOTATEIIbHBIX
HEPEMEHHOI NEpPEMEHHbIX, B  YacCTHOCTU  pellarh

6 HepaBenctBa ¢ omHO# 7 OMKBaJpaTHBIE YpaBHCHHUS. Pemarp
HEePEMEHHOI JpOOHBIE pallOHAJIbHBIE YPaBHEHUs, CBOJS
KontpomnpHas pabora Ne3 1 X K LEJIbIM YPaBHEHUSIM C IOCIEAYIOLIEH

MPOBEPKON KOPHEH.

Pemare HepaBeHCTBa BTOPOH  CTEIICHH,

UCMONB3ys TIpaduyeckue MpefCcTaBICHUS.

Hcnonp3oBaTh METOA MHTEPBAIOB  IPU

pELICHUH PALIMOHAIbHBIX HEPABEHCTB.
I'maBa Ill. YpaBHenuss u nepaBenctBa ¢ | 24 | Crpouth TrpaduKd ypaBHEHHH C JBYMS
JBYMsI IEPEMEHHBIMU NEPEMEHHBIMM B IMPOCTEHIIMX Clly4asX,

7 YpaBHeHUst B JBYMSI 16 Korma — rpaukoM  SBISIETCS  IpsiMas,
HepEeMEHHBIMU U 1794 napabouia, runepbona, OKPY>KHOCTb.
CHCTEMBI Hcnonp3oBarh ®X s rpaduvdecKoro

8 HepaBencta ¢ nByms 7 pelIeHUsT CUCTEM YpaBHEHUH C JAByMs
NIepEMEHHBIMA U 1794 [IEPEMEHHBIMH.

CHCTEMBI 1 Pemarb cnoco6oM MOJACTAaHOBKU CHCTEMbI
KontponsHnas padorta Ned JIBYX YpaBHEHHUH C JIByMsI NIEPEMCHHBIMU, B
KOTOPBIX OJIHO YpaBHEHME IEPBOIl CTENEeHH,
a Apyroe — BTOPOM CTENEHH.
Pemarh TeKCTOBBIE 3a7aud, MCIONB3YSd B
KauecTBe ajlreOpanyeckoil MOJENINU CUCTEMY
YpaBHEHMH C JBYMsI IIE€pEMEHHBIMH; pelaTh
COCTaBJICHHYIO CHUCTEMY, HHTEPIIPETUPOBATh
pe3yJbTar.
I'maBa V. Apudmerndeckas U 17 | IlpumeHATh WHAEKCHOE OO0O3HAYEHHE IS
TreOMETPUYECKAs] IPOIPECCUU YJIEeHOB MocienoBarenbHocTell. [IpuBoauts

9 Apudmernueckas 8 IIpUMEPBI  3a/IaHUSL  TIOCJIEIOBATEILHOCTEN
nporpeccus dopmynoli N-ro uieHa W PeKyppeHTHOH
KontponbHas padota Ne5 1 bopmyroii.

10 I'eomerpuueckas 7 BriBoguTh hopMyIbI n-ro YJIeHa
nporpeccust apudmernyeckon pOTpeCcCun "
KonTposnbHas padora Ne6 1 F€OMETPUYECKOM  IPOrPECCUU,  CYMMBI

NEepBBIX N WICHOB apu(METHUECKOH H
T€OMETPUYECKOM  IPOrpPeCcCUi,  pelarb
3aJlaud C MCIOJIb30BAHUEM JTHX (HopMyIl.
JlokasbIBaTh XapaKTEepPUCTHUUYECKOE CBOWCTBO
apu(pMETHIECKOM 51 FEOMETPUYECKON
IIPOrPECCUN.
Pemare 3amaun Ha CIIOKHBIE MPOIEHTHI,
UCTIONB3YA npu HEOOX0IMMOCTH
KaJIBKYISTOP
I'maBa V. OnemenTsl koMOMHaTOpUKH M | 17 | Bomonuute mnepebop BceX BO3MOXKHBIX
TEOPUH BEPOSATHOCTEN BapUAHTOB I Tepecyera OOBEKTOB |

11 OneMeHThl KOMOWHATOPUKU 11 | xomOUHaIMiA. IIpumensITH MIPaBUIIO

12 HadgansHbie CBEJICHUS 5 KOMOMHATOPHOTO YMHOXECHHUSI.

TEOPHH BEPOSITHOCTEN Pacrio3HaBarh 3a/1auil Ha BHIYMCIIEHUE YUCIIA
KonTpomnsHas pabora Ne7 1 MEePECTaHOBOK, PAa3MEICHUH, COYECTAaHUU HU




MPUMEHSITh COOTBETCTBYIONINE (POPMYIIBI.
BBbIUUCIIATE 9acTOTy CIy4aiHOTO COOBITHS.
OuenuBarb BEPOSITHOCTh  CIIy4alHOIO
COOBITHS c IIOMOIIIbIO 4acTOTBI,
YCTaHOBJIEHHOM OMBITHBIM IyTeM. Haxonuts
BEPOSTHOCTh ~ CIIydaifHOro CcOOBITHS Ha
OCHOBE KJIACCHUYECKOTO onpeneneHus
BEPOSTHOCTH. [IpuBoauTh IIPUMEpBI
JTOCTOBEPHBIX U HEBO3MOXKHBIX COOBITUI

IToBTOpeHue
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Wrorosas koHTpoJIbHAS paboTa




