PaGouas mporpamma coctaBieHa Ha OCHOBE (hefepallbHOTO TOCYJapCTBEHHOTO OO0pPa30BaTENbHOTO CTaHAApTa
cpemHero obmiero obpasoBanus 5-11 kmaccel (PI'OC), denepansHoro 3akona «O0 obOpasoBanmm B Poccuiickoii
Oenepanum» ot 29.12.2012 Ne 273-03; ocHOBHOW 00pa30BaTeNbHON MPOTrpaMMBbl CPEIHETO OOMIET0 00pa3oBaHUs
MOY COLII Ne5 r. JIpITKapruHO; aBTOPCKUX IPOrpaMm 1o 1o anredpe mist 7-9 kimaccoB YMK «Anre6pa 7-9» aBTOpHI

I0.H.

Maxkapsrues, H.I'Munmiok, K.M.Hemkos, C.b.CyBopoBa B cootrBercTBun ¢ y4eOHbIM mmanom MOY COIIl

NeSr. JIeitkapuno: coopHUK «[IporpaMmer 001e00pa30BaTENbHBIX YUPeKIACHUH. Anredpa. 7-9 KilacChD» COCTaBUTEIIb:
BypmuctpoBa T.A.- M: «lIpocsemenne», pa3pabOTaHHBIX B COOTBETCTBUH ¢ DenepasbHBIM TOCYAapCTBEHHBIM
00pazoBaTeIbHBIM CTAHIAPTOM OCHOBHOT'O 00IIEro 00pa3oBaHMs.

B

YMK:

1. AunreOpa. 7 xnacc: y4e0. st 001eo0pa3oBat. OpraHu3aIiil ¢ MPUIOKEHHEM Ha 3JIEKTPOHHOM HOCHUTEIe /
(FO.H. Makapsrues, H. I'. Munarok, K. 1. Hemkos, C. b. CyBopoga); mox pen. C. A. TenskoBckoro. — 3-¢
u3g. — M. : [Ipocseienue.

2. Anre0pa. 8 knacc: y4e0. i 0011eo0pa3oBar. OpraHu3alyi ¢ IPUIIOKESHHEM Ha 3JICKTPOHHOM HOCHTEe /
(FO.H. Makapsrues, H. I'. Munaroxk, K. 1. Hemkos, C. b. CyBopoBa); mox pen. C. A. TenskoBckoro. — 3-¢
u3g. — M. : [Ipocsemienue.

3. Aunre6pa. 9 ximacc: yue6. anst o061meo0pa3oBar. opraHu3alyil ¢ MPHIIOKEHUEM Ha JIIEKTPOHHOM HOCHTETE /
(FO.H. Makapsrues, H. I'. Munaroxk, K. 1. Hemkos, C. b. CyBopoBa); mox pen. C. A. TenskoBckoro. — 3-¢
u3g. — M. : [Ipocsemienue.

4. JI. W. 3Barwuy, JI. B. Ky3uenora C. b. CyBopoBa. [luakTnieckre MaTepuabl o aareope i 7 kiacca. —
M. : IIpocBeleHue

5. JI. W. 3BaBuy, JI. B. Ky3nenosa C. b. CyBopoBsa. Jlunaktuueckrue MaTepuabl 1o anredpe s 8 kiacca. —
M. : TIpocBeuienue

6. JI. W. 3pasuy, JI. B. Ky3uenosa C. b. CyBopoBa. J[ugaktudeckne MaTepuaisl 1o anredpe ans 9 kiacca. —
M. : IIpocBeleHue

7-9 kiacce Ha mM3ydeHue npeamMera «Anredpa» orBomutcs 306 wacoB w3 pacu€ra 3 waca B Hemenmoo B 7-9

KJ1accax.

B cootBercTBUU ¢ 3THM peanm3yeTcst B 7-kiacce anrebpa B oo0beme 102 waca mo 3 daca B Hezemo, B 8

kiacce B o0beme 102 vacos o 3 vacy B Hepento. B 9 kitacce B oObeme 102 vaca B Heneno.

Ilenu uzyuenus npeomema:

@
0’0

ObecnieunTh MPOYHOE M CO3HATEIBHOE OBJAJICHHE CHUCTEMOW MaTeMaTW4ecKuX 3HaHUH W YMEHHH,
HCO6XOI[I/IMBIX IJI1 IPUMCHCHUA B HpaKTquCKOﬁ JACATCIIbBHOCTH, U3YyYCHUSA CMEKHBIX TUCHUIIINH,
@dopMupoBaTh KayecTBa JUYHOCTH, HEOOXOAMMBIE YEJIOBEKY HJsl TOJIHOLEHHOM JKM3HHM B COBPEMEHHOM
o0IIecTBe: SICHOCTh W TOYHOCTh MBICIH, KPUTUYHOCTH MBIIUICHHUS, MHTYULHMS, JIOTHYECKOE MBILIUICHHE,
AJIEMEHTHI ATOPAUTMUYECKON KYJIbTYPBI, TPOCTPAHCTBEHHBIX MPEICTABICHUH, CIIOCOOHOCTD K TPEOJI0ICHHUIO
TPYIHOCTE;

BocnuteiBaTh KyJabTYypy JIMYHOCTH, OTHOLICHHS K MaTeMaTHKe KaK 4YacTH OOIIEYEIOBEYECKOW KYIbTYpHI,
MMOHMMAHUEC 3HAYUMOCTU MAaTEMATUKU JIs1 HAYYHO — TEXHUYCCKOI'O Iponecca.

3aoauu uzyuenus npeomema:

R/
0.0

W3yunts BeIpakeHUS U JICHCTBHS C HUMU, MPEOOPa30BaHNE BBIPAKEHUH, TPUMEHEHNE MPe0o0pa30BaHUi MPU
JIOKa3aTeNIbCTBE TOXKJIECTB, PEIICHIH YPaBHEHUH, CHCTEM ypaBHEHUI, PEIIEHUN TEKCTOBBIX 3aja4; QyHKIMN
1 uX rpaduKu, UCIOIb30BaHUE PYHKIUHA U TPpaUKOB JUIS ONIMCAHUS TPOLIECCOB PEANbHON XKHI3HH; CTEIICHH C
HaTypallbHBIM IIOKa3aTeleM W €€ CBOMCTBA, pa3lIUYHbIE T'E€OMETPHUYECKUE (UIyphI, Pa3IUYHBIE BUJIBI
TPEYTOJIbHUKOB, COOTHOIICHHWA MEXIy CTOPOHAMH W YIJIaMU B TPEYroJIbHUKE, NPHU3HAKH PaBEHCTBA
TPEYTrOJIbHUKOB JJIs PCIICHUA MPAaKTUYCCKUX 3ada4, MapalyICJIbHBIC U MCPICHAUKYJIAPHBIC MPAMBIC, IIPU3HAKU
nmapaiCIbHOCTU NPAMBIX, CBOMWCTB YTJI0B, IOKa3aTCIbCTBa Pa3JIMYHBIX TCOPEM IJIA Pa3BUTUA JIOTUYECKOT'O
MBIIUICHHAS yYalIuXCs;

Wcnonp30BaTh CTaTUCTHYECKUE XapPaKTCPpUCTUKU JId aHAJIM3a U OIIHMCAHUA I/IH(i)OpMaIII/II/I CTATUCTUYECCKOT' O
XapakTepa;

dopMHUpOBaTh YCTOWYHMBBIA WHTEPEC YyYaIIMXCSH K MPEIMETy, KauyeCTBa MBIIUICHUS, XapaKTEPHBIC IS
MaTEeMaTHYECKOW NEATSIBHOCTH M HEOOXOMUMBIX YEJIOBEKY JUIsl TOJHOIEHHOTO (DYHKIIMOHMPOBAHUS B
o0111ecTBE;

Pa3BuBaTh MaTeMaTHUECKHE W TBOPYECKUE CIIOCOOHOCTH, JIOTHYECKOE MBINUICHHE U PEUYCBBIC YMCHUS,
MPaKTUYECKUE HABHIKU BBIUYUCIICHWH, YHUBepcalnbHble yueOHbIe neiictBus, UKT-kommneTeHTHOCTh, yMEHHE
paboTaTh ¢ TEKCTOM.



IVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS YYEBHOI'O IPE/IMETA «AJITEBPA 7-9»

Jluunocmmuote pe3yiomamol:

>

>

>

>

['oTOBHOCTE ¥ CIIOCOOHOCTH OOYYAIOHIMXCS K CaMOPa3BUTHIO U CaMOOOpPa30BAHMIO HA OCHOBE
MOTHBAIUH K 00YUYEHHIO U [TO3HAHUIO;

ChopMHPOBAaHHOCTP KOMMYHHKATUBHOH KOMIETEHTHOCTH B OOLICHUM M COTPYIHHYECTBE CO
CBEpCTHHKAMM, CTAPIIUMH U MJIQJIIMMH B 00pa3oBaTeIbHON, yueOHO-HCCIEeI0BATENbCKOM, TBROpUE-
CKOH M APYTHX BHJAX JICSITEIbHOCTH;

YMeHue SCHO, TOUYHO, TPaMOTHO H3JIaraTb CBOM MBICIHM B YCTHOW M NMHUCHBMEHHOH pE4H, MOHUMATh
CMBICT  TIOCTaBJICHHOM 3ajgadyd, BBICTpAaWBaTh apryMEHTALUIO, IPHBOAWUTH IPHUMEPHl U
KOHTPIPUMEDHI;

KpeaTuBHOCT, ~ MBIIUICHHS, HMHUIMATHBBI, HAXOJYMBOCTH, AaKTHBHOCTb IPH  PELICHUH
apumeTHuecKuX 3a/1a4;

YMeHue KOHTPOJIIMPOBATH MPOIECC U PE3YJIbTAT YIeOHOH MaTeMaTH4ecKOn AeATeIbHOCTH;

Memanpedememmnuie pe3yibmamol:

>

YV VWV VYV

CriocoOHOCTh CaMOCTOATENIBHO IJIAHUPOBATh abTEPHATUBHBIE IIYTH JTOCTUKEHHUS LieIel, OCO3HAHHO
BbIOMpaTh Hanbosee F3PPEKTUBHBIC CIIOCOOBI pelIeHUs] YIeOHBIX U TIO3HABATEIbHBIX 3a/1a4;

YMeHue ocylecTBIATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI,

YMeHue ycraHaBiIMBaTb IPUYMHHO-CIIEICTBEHHBIE CBSI3U; CTPOUThH JIOTMUECKHUE PACCYXACHUS,
YMO3aK/IH04eHNs (MHAYKTUBHbIE, IEAYKTUBHBIE U 110 aHAJIOTHUH) U BHIBOAbI;

YMeHue co3zaBaTh, IPUMEHATh U MPEOOPa30BbIBaTh 3HAKOBO-CUMBOJIMUYECKUE CPENICTBA, MOJEIH U
CXEMBI JIJIs pelIeHts y4eOHbIX U MO3HABAaTEIbHBIX 3aa4;

Pa3Butue crocoOHOCTH OPraHU30BBIBATh YUEOHOE COTPYJHUYECTBO U COBMECTHYIO JESTEIbHOCTD C
YUUTENIEM M CBEPCTHUKAMHU: OIPENENATh IENH, pPaclpeacisaTh (YHKIUM M POJH YYaCTHHUKOB,
B3aMMOJICHICTBOBAaTh U HaXOJAUTh OOIIME CIIOCOObI pabOThl; yMEHUA paboTaTh B IpyIIe: HAXOIUTh
oluiee perieHre U paspemaT KOH(QIMKTH Ha OCHOBE COTJIACOBAHHUS MO3ULUN U y4yéTa UHTEPECOB;
clymaTh napTHépa; GopMyIMpoBaTh, ApryMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

[TonnmaHue CyIIHOCTH aNrOPUTMHUYECKUX NPEANUCAHUM U YMEHHs JeWCTBOBAaTh B COOTBETCTBUU C
NPEUIOKEHHBIM  ananroputMoM; CrnocoOHOCTh IJIAHMPOBATH M OCYLIECTBIATH JAEATENbHOCTb,
HaIpaBJIEHHYIO HA PEIlIeHNE 3a]]a4 UCCIIEI0BATENbCKO- TO XapaKTepa

Ilpeomemmnoie pezynomamut:

>

YMmenue paborarh ¢ MaTeMaTHYECKHUM TEKCTOM (CTPYKTYpPHUpPOBaHHE, HM3BJI€UEHUE HEOOXOIUMOMN
uH(pOpMaInn), TOYHO U IPAMOTHO BBIPaXKaTh CBOM MBICIIM B YCTHOM M MUCbMEHHOHN pedH, MPUMEHS
MaTEeMaTHYECKyI0 TEPMUHOJIOTHIO U CUMBOJIMKY; Pa3BUTHS CIIOCOOHOCTH OOOCHOBBIBATh CYXKJIECHUS,
MPOBOJIUTH KJIACCU(PUKALIUIO;

Bnagenue 0a30BbIM NOHATUHMHBIM amnmapaToOM: UMETh MPEACTABIEHUE O BBIPAXKEHWUM, YPAaBHEHUH,
crcTeMe ypaBHEHUH U crioco0ax rmpeodpa3zoBaHUs U pelIeHus UX; 0 PyHKIUH U rpaduKe, CTETIEHH C
HaTypaJbHBIM TIOKa3aTesneM; 00 OCHOBHBIX TI€OMETpPUUYECKUX OOBeKTax (Touka, mpsMas
(mapayuienbHbIE W TEPHEHIUKYJSPHBIE), VYIJIBI (CMEXHBIE, BEPTHKAIbHBIE, OOpa30BaHHbIC
napajulelbHBIMM ~ MPSAMBIMA M CEKyIleil), TpeyroJibHUKU(CBOWCTBA PAaBHOOEAPEHHOTO U
NPSMOYTOJIBHOTO  TPEYroJbHUKOB, MPU3HAKM  PABEHCTBA  TPEYTrOJbHUKOB  (OPMHUPOBAHUS
MIPE/ICTAaBICHUM O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIbHOM MHUPE U Pa3IMYHbIX CIOCOOaxX MX
U3Y4CHHS,

YMeHue BBIIOMHATh apupMETHUECKHE Pe0Opa3oBaHus pAllMOHATIBHBIX BBIPAXKEHUH, TPUMEHATh UX
JUIL pelleHus Yy4eOHbIX MaTeMaTH4eCKHUX 337ad M 3a/1ad, BO3HUKAIOUIMX B CMEXHBIX y4eOHBIX
npenMerax;

YMeHHe TM0JIb30BaThCsl HM3YyYEHHBIMM MaTeMaTHYeCKUMH (OpPMYJIaMHu; IPUMEHSATh H3yueHHbIE
MOHSTHSI, PE3yJAbTaThl U METOJbI IIPHU PEIICHUH 3ajlad U3 pa3jIMuHbIX Pa3/ieloB Kypca, B TOM YHUCIIE
3a]1a4, HE CBOJSALINXCS K HEMTOCPEACTBEHHOMY IPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.

Ilnanupyemblie pe3yabTaThl 00y4eHUs
7 KJacc

PanunonaJibHbBIE YHCJIa
Vyenux nayuumces:

1)
2)

MIOHUMAaTh OCOOCHHOCTHU JIECATUYHON CUCTEMBI CUHUCIICHUA,
BJIAACTD IMOHATUAMU, CBA3AHHBIMHA C ACTIMMOCTBIO HATYPAJIbHBIX YUCEIT;



3) BBIpaXKaTh YHCIa B SKBUBAICHTHHIX (hOpMax, BbIOMpas HanOoiee MOIXO/SIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOW CHUTYaINH;

4) cpaBHUBATH M yIOPSIOYUBATH PAIIMOHATBHBIC YUCIIA;

5) BBINONHATH BBIYHUCICHUS C PAllMOHAIBHBIMU YHCIIAMH, COYETas YCTHBIC M IHUCHMEHHBIC IPHEMbI
BBIUMCJIEHUM, IPUMEHEHNE KaJIbKYJIATOPA;

6) HCIOJIB30BaTh MOHSATUS M YMEHHS, CBS3aHHBIC C HPONOPLUOHATBHOCTBIO BEUYHMH, IPOLCHTAMH, B
XO0JIe pEUIeHHs MaTEeMaTHMYeCKUX 3a7ad M3 CMEXHBIX [PEAMETOB, BBIIIOJHATh HECIO0XKHbIE
IPAaKTUYECKHE PACUETHI.

Yuenux _nonyuum 603mM04CHOCHb HAYYUMbCA:

1) MO3HAKOMHTHCS C MO3UIIMOHHBIMH CHUCTEMaMH CUUCIICHUS C OCHOBAaHHUSAMH, OTIHMYHBIMU OT 10;

2) yrayOWTb M Pa3BHUTh MPEICTABICHNS O HATYPAIBLHBIX YHCIIAX U CBOMCTBAX JICIIMMOCTH;

3) HayuuTCsS HCIIOIb30BATh HPUEMBI, PAIMOHAIM3HPYIOLIME BBIYHCICHHS, IPHOOPECTH IPHBBIUKY
KOHTPOJMPOBATH BEIUUCIICHUS, BEIOUPAst MOIXOASIIHH Ul CUTYaluU CIOCo0.

JlelicTBUTEILHbIE YHCJIA
Yuenux nonyuum 603moxucHOCHb
1) wucmonp30BaTh HAYAIBHBIC IPEICTABICHUS O MHOXKECTBE ICUCTBUTEIIBHBIX YUCEIT;
2) BIAACTh MOHATUEM KBAJIPATHOI'O KOPHS M IPUMEHSThH €0 B BHIYUCIICHHUSX.
Yuenux nonyuum 603mo2ucHOCmb HAYYUMbCA:

1) pa3BuUTh NPEACTABICHHE O YHUCIC W YHUCIOBBIX CHUCTEMax OT HATYPAIbHBIX 0 JCHCTBUTEIBHBIX
qHciax; O POJIM BEIYUCICHHUH B YEJIOBEYECKOM MPAKTHKE;

2) pa3BUTh W YIIIYOUTh 3HAHHS O JCCSITUYHOW 3alMCH JCHCTBUTENBHBIX 4YUCEN (NEPHOAUYCCKUE U
HETIepUONYECKUE APOOH)

N3mepenus, npudankeHust, OeHKH
Yuenux nayuumcs:

1) ucnosip30BaTh B XOJA€ PEUICHUS 3a7ad  DICMCHTAPHBIC IPEICTABJICHUS, CBS3aHHBIC C

npUOIMKEHHBIMU 3HAYEHUSIMH BEJTMUHUH.
Yuenux nonyuum 603MOACHOCIb HAYYUMbCA.

1) MOHATB, 4YTO 4YHCIIOBBIC [aHHbBIC, KOTOPBIC HCIOJB3YIOTCS Uil XapaKTepUCTUKH OOBEKTOB
OKPY)KAIOILIETO  MHpa, SBJIAIOTCS IPEUMYIIECTBEHHO MNPUOMMKEHHBIMHM, YTO IO  3aIllUCU
NpUONMKEHHBIX 3HAUEHWH, COJepKalIuXcsl B MH(OPMAIMOHHBIX MCTOYHHMKAX, MOXKHO CYIUTh O
MOTPEIIHOCTH MPUOIIMKEHHUS;

2) TMOHATH, YTO TOTPEIIHOCTh PE3yJbTaTa BBIUMCICHHN JOJKHA OBITH COM3MEPUMA C MOTPEIIHOCTHIO
HCXOJHBIX JTAHHBIX.

Auredpanyeckue BbIPasKeHUs
Vuenuk nayuyumecs:

1) BnaneTh MOHATHIMH «TOKAECTBOY, TOXKICCTBCHHbBIC MPEOOPA30BaHUS, PELIATh 3a1a4H, COACPKAIINEC
OyKBEHHbIE IaHHbIe, paboTaTh ¢ hopmynamu;

2) BBINOJHATH NPEOOPA30BAHUS BBIPAKEHUH, COJEPKAIIMX CTEHNEHW C MEIbIMH I0Ka3aTesIMA U
KBaJIpaTHbIE KOPHU;

3) BBINOJHATH TOXAECTBEHHBIE NPEOOpa30BaHUs pPAIMOHATBHBIX BBIPAKEHHH Ha OCHOBE ITPaBHII
NeMCTBUI HaJl MHOTOWIEHAMU U alreOpandyeckuMu Jpo0siMu;

4) BBHIOTHATH Pa3I0KEHHE MHOTOWICHOB HA MHOXKUTEIH

Yuenuk nonyuum 603MOACHOCHb HAYYUMbCA.!

1) Hay4MTBCSI BBHINOJHATH MHOTOIIArOBBIE MPEOOPa30BaHUSI PAIIMOHATBHBIX BBIPAKEHHU, MPHUMEHSIS
IIMPOKUN HAOOP CIIOCOOOB U MPUEMOB;

2) TPHUMEHSATH TOKACCTBEHHBIC NMPEOOpPa30BaHUs ISl PEIICHHs 3a/1a4 M3 Pa3IMYHBIX pa3/elioB Kypca
(Hanmpumep, TSl HaX0XKACHHS HauOOJBIIIET0/HAUMEHBIIIETO 3HAYCHUS BEIPAKCHHUS ).

YpaBHeHust
Yuenuk nayuumcs:

1) pemaTh OCHOBHBIC BHJIbI YPABHEHHI C OJTHOM ITEPEMEHHOI;

2) NOHMMATh ypaBHEHHE KAaK BAKHEHINYID MATEMAaTHUYSCKYIO MOJENb Uil ONMUCAHHS M HM3Y4CHUS
pa3HOOOpa3HBIX peabHBIX CUTYAIMi, PEIIaTh TEKCTOBBIC 33/1a4H alreOpanuecKuM METOI0M;

3) TPUMEHSATH rpapuUYeCcKUe MPEICTABICHUS Ul HCCICAOBaHUs YPaBHCHUH.

Yuenux nonyuum 603MOoACHOCHb HAYYUMbCA.!




1) oBnajere CHEHMATBHBIMH TNPHEMAMH PELICHUS YpPaBHEHWI; YBEPEHHO NPUMEHSTH armapat
YpaBHEHMH Ul pelIeHns pa3HOOOPa3HbIX 3a/1a4 U3 MaTEMATUKH, CMEXHBIX IIPEMETOB, IPAKTHUKH;

2) TPUMEHSATH rpadHuecKue MPEICTABICHUS Ul UCCICIOBAHHUS YPaBHEHHI, COJIEPKAIMX OyKBEHHbBIC
K02 PUITUEHTHI.

OcHOBHBIE MOHATHS, YUCJIOBbIE (PYHKIUH
Yuenux nayuumes:

1) moHMMaTh M WCIOJb30BaTh (YHKIIMOHAJIbHBIC IOHATUS W S3bIK (TEPMHUHBI, CHMBOJHYCCKHE
0003HaYCHHUS ),

2) cTpouth rpaduKku 3MeMeHTapHBIX (QYHKIHIL; UCCIIEeI0BaTh CBOMCTBA YUCIOBBIX (DYHKIIMH HA OCHOBE
U3y4EeHMsI TOBEJIEHUS UX Irpa(uKOB;

3) noHumarh (YHKIMIO KaK BaXKHEHIIYI0 MaTeMaTHYECKYI0 MOJENb JUIs ONHUCAHUS IPOIECCOB M
SBJICHUH OKPY’KAIOIIEro MHUpa, MPUMEHATh (DYHKIIMOHAIBHBIA A3bIK JUIsl OMUCAHUS U UCCIIe10BaHUS
3aBHCUMOCTEN MeXy (PU3MUECKUMH BETHUYNHAMU.

Yuenuk nonyuum 603MOoACHOCHb HAYYUMbCA.!

1) mpoBOIUTH HCCIICOBAHUS, CBS3aHHBIE C HM3Y4YCHHEM CBOWCTB (QYHKIHMHA, B TOM 4YHCIE C
HCIOJIb30BAHUEM KOMITBIOTEPA; HA OCHOBE I'pa()MKOB U3YUEHHBIX (QYHKIMH CTPOUTH 00Jiee CIOMKHbIE
rpaduku (KyCOYHO-3a/laHHbIE, C «BBIKOJIOTBIMW) TOYKAMU U T. I1.);

2) uCHoNB30BaTh (PYHKUMOHAJBHBIC IPEACTABICHUS W  CBOMCTBA  (DYyHKUMIA Ui pEIICHHUS
MaTeMaTHYECKUX 3ajiad U3 pa3IMuHbIX pa3/eioB Kypca.

OnucarejibHasi CTATHCTHKA
Yuenux nayuumcs:

1) wucmonp30BaTh NPOCTEHIIKE CIOCOOBI MPEICTABICHHS M aHAIN3a CTATHCTHYCCKUX TaHHbIX.
Yuenux nonyuum 603MOACHOCIb HAYYUMbCA.

1) mnpuoOpecTH mNEepBOHAYAIBHBIN ONBIT OpraHW3alMu cOopa MaHHBIX [PU TMPOBEICHUU ONpoca
OOIIECTBEHHOI'0 MHEHNUS,

2) OCYIIECTBISTH X aHAIM3, IPEICTABISTh PE3yJIbTAThl ONPOCA B BUIE TAOIHIIbI, THATPAMMBI.

KomOunaropuxa
Yuenux nayuumecs:
1) pemaTh KOMOMHATOPHBIC 33/1a41 Ha HAXOXK/ICHHUE YUCIIa 00BEKTOB MJIM KOMOMHAIIHA.
Yuenux nonyuum 603mooucHocms Hayuumycs:
1) Hay4HThCS HEKOTOPBIM CIICIHATIBHBIM MPUEMaM PELICHUST KOMOWHATOPHBIX 3a/1a4.
8 kaace

PanuonanbHbIe yncIa
Yuenux nayuumcs:
1)moHuMaTh 0COOEHHOCTU JIECATUYHON CUCTEMBI CUUCIICHUS;
2)BrnafeTh MOHSATUSMU, CBSI3aHHBIMHU C JITUMOCTBIO HaTypaIbHBIX YHCE,
3)BbIpaXkaTh YHMCJIa B SKBHBAJIEHTHOW (opMe, BbIOMpas HauOosiee MOAXOMAIIYI0 B 3aBUCHMOCTH OT
KOHKPETHOW CUTYallNH;
4) cpaBHHMBATh W YIOPSIA0YNBATH PAllMOHATBHBIC YHCIIA;
5) BBIMOJIHATH BBIYUCIICHUS C PAIMOHATBHBIMU YHUCIIAMH, COYETash YCTHBIE M MUCHMEHHBIC MPUEMBI
BBIYHMCIICHHUH, PUMEHEHHUE KAIBKYIIATOPA;
Yuenux nonyuum 603modicHoCmb HAYYUMbCA.
1) TO3HAKOMHUTHCS C MO3UITHOHHBIMH CHCTEMAaMHU CUMCIIEHUS ¢ OCHOBAHHUSIMH, OTIIMYHBIME OT 10;
2) yriIyOWTb M Pa3BUTh MPEICTABICHUS O HATYPAJIbHBIX YUCIIAX U CBOMCTBAX JICTMMOCTH;
3) HayuYuThCS HCIOJB30BaTh MPHEMBI, PAllHOHAIU3HUPYIOIINE BBIUCHICHHUS, MPUOOPECTH MPUBBIUKY
KOHTPOJIMPOBATH BHIYMCIICHUS, BBIOUPAS MOAXOISAIINI IJIs1 CUTYaIlH CIIOCO0.
HeiicTBUTEIbHBIE YHCJIA.
Yuenux nayuumces:
1) Hcnomnb30BaTh Ha4aIbHBIC MPECTABICHHS O MHOXKECTBE JCHCTBUTEIILHBIX YHCEI;
2) Bnaneth MOHATHEM KBaJPaTHOTO KOPHS, IPUMEHSTh €T0 B BEIYUCICHHSIX
Yuenux nonyuum 603M0ACHOCIb HAYYUMBCAL:
1) pa3BUTH MPEACTABICHHE O YHCJIC W YKMCIOBBIX CHCTEMaX OT HATYPaIbHBIX 10 IEHCTBUTEIBHBIX
YUCEJ; O POJIY BBIYMCICHUMN B YEIOBEYECKOU MPAKTUKE;
2) pa3BUTh M YIJIyOWTh 3HAHHS O JCCATHYHON 3aMKMCH JCHCTBUTEIBHBIX YMCEN (MEPUOTUYECKHE U
HENepUOANIECKUEe APOoOH)




HN3mepenus, npudInKeHnsl, OLEHKH.
Yuenux nayuumcs:

1) ucnonp3oBaTh B XOJC pEIICHHS 33had JJIEMEHTApHBIC NPEJICTABICHUS, CBSA3aHHBIC C

IpUOJIMKEHHBIMU 3HAYEHUSIMH BEJIMYHUH.
Yuenux nonyuum 603mM0x4CHOCHb HAYYUMbCA.

1) moHWUMaTh, YTO YHCIOBBIC JAQHHBIC, KOTOPBIC HCIIOJIB3YIOTCS IS XapaKTEPUCTHKH OOBEKTOB
OKPY)KAIOIIETO MHpa, SBISAIOTCA MPEUMYIIECTBEHHO NPUOIMKEHHBIMH, 4YTO TI0 3aluCH
NpUOJIMKEHHBIX 3HA4YeHUH, colepXkaluxcs B MHPOPMALMOHHBIX HCTOYHHMKAX MOYKHO CYAHUTH O
HOTPEIIHOCTH MPUOIIKEHNS;

2) NOHWUMATh, 4YTO WOIPEIIHOCTh pe3yjbTaTa BBHIYUCICHUH JOJDKHA OBITH COM3MEpUMa C
HOTPEIIHOCTHIO UCXO/IHBIX JAHHBIX

AsiredOpanyeckue BbIpasKeHMsI.
Yuenux nayuumes:
1) Bnajgerth MOHATHUSMH «TOXAECTBO», «TOXICCTBCHHbIE MNpPEOOpa3OBaHUs», pelarh 3agadH,
cojiepkaniie OyKBeHHBIE JJaHHbIE, pad0TaTh ¢ GOPMYITaMu;
2) BBINOJHATH NPEOOPa3OBaHUs BBIPAKCHUM, COACPIKAIIUX CTCIICHW C LENbIMH MOKA3aTeIsIMH H
KBaJIpaTHbIE KOPHU;
3) BBINOJHATH TOXKICCTBEHHBIC MPEOOPA30BAHUS PALMOHAIBHBIX BBIPAXKCHHI HAa OCHOBE MPABUI HaJ
anredpanyeckuMu 1poosiMu
Yuenux nonyuum 603modicHocms HaAy4umsca.
1) BBINOJHITh MHOTOLIATOBBIC MPEOOPA30BAHUS PAIMOHANBHBIX BBIPAKCHHUN, MPUMEHSS LIMPOKHUIt
Habop Ccroco0OB U IPUEMOB;
2) MPUMEHSTh TOXKICCTBCHHBIC MPEOOPA30BaHMS ISl PELICHUS 3a/1a4 3 Pa3JIMYHBIX Pa3/IesioB Kypca.
YpaBHeHus.
Yuenux nayuyumcs:

1) pemath KBajpaTHBIC U APOOHBIC PALMOHATBHBIC YPABHEHUS C OJHON MEPEMEHHOM

2) TOHMMAaTh YpPaBHEHUS KaK BaKHEHINYID MAaTEMAaTHYeCKyH MOJENb Ul OMUCAHUS W HU3YYCHUS
pa3sHOOOpa3HbIX peabHBIX CUTYAIM, peIIaTh TEKCTOBBIE 33/1a4H alredpanyecKuM MEeTOI0M

3) TpPUMEHATH rpaduyecKue MPEICTABICHUS IS UCCIICI0BAaHNS yPaBHEHHIA

Yuenux nonyuum 603modicHocmob Hayuumsca.

1) oBmazeBaTh CHEIHMAJIBHBIMU TPUEMaMH PEIICHUS YPABHEHHH, YBEPEHHO MPUMEHSThH armapaT
YpaBHEHMH IS peLIeHUs pa3HOOOPAa3HBIX 3a/1a4 U3 MAaTEeMaTHUKH, CMEXHBIX IPEAMETOB, TPAKTUKU

2) TPUMEHSATH rpadruecKue MPEICTABICHUS ISl HCCIICAOBAHUS YPABHEHHM, COIEpKAIINX OYKBEHHBIC
KOA(HUITUEHTHI.

Hepagencrsa.
Yuenuk nayuumecs:

1) moHMMAaTh W MPUMEHITH TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIC C OTHOIICHHEM HEPaBEHCTBA,
CBOICTBA YMCIIOBBIX HEPABEHCTB;

2) pelath JIMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOW U UX CUCTEMBI

3) IpUMEHSTH anmnapaT HepaBEeHCTBA IS PEIICHHs 33/1a4 U3 Pa3IMYHbIX pa3ieiioB Kypca

Yuenux nonyuum 603MOHCHOCHb HAYYUMbCAL:

1) pasHOOOpa3HBIM TIpHEeMaM JOKa3aTelbCTBa HEPABEHCTBA; YBEPEHHO NPUMEHATH —armapar
HEPAaBEHCTB JJIs peUIeHUs pa3HOOOpa3HBIX MaTEeMaTHMUECKHUX 3a7ad M 3aJad M3 CMEXHBIX
IIPEIMETOB, TPAKTUKU;

2) IPUMEHATh  KOOPAMHATHYIO MPSIMYH JUIsl W300paKeHHs MHOXKECTBA DEIICHHH JIMHEHHOTO
HEPABEHCTBA.

OcCHOBHBIE IOHATHS, YUCTIOBbIE (PYHKLUH.
Yuenux nayuumces:

1) moHUMaTP W HUCHOJB30BATh (DYHKIMOHAIBHBIC HOHSTUS W S3BIK (TEPMHHBI, CHMBOJINYECKHE

0003HAYCHHUS);

2) crtpouth rpaduku (QYHKIMHA Y =§ y=\/;

OCHOBE M3y4€HUs MOBEICHUS UX TPaPUKOB;

, MCCIIEJIOBaTh CBOMCTBA YHCIIOBBIX (PYHKIIMH Ha

3)

MOHMMATh (PYHKLHUIO KaK BaXHEUIIYI0 MAaTEeMAaTHYECKYI0 MOJENb JUIsl ONUCAHHS MPOLIECCOB H
SABJICHUM OKPYXAIOIEro MHpa, TNPUMEHATh (QYHKIMOHAIBHBIM S3bIK JUIS ONUCAHUA H



HUCCICIOBAaHUA 3aBUCHUMOCTEHN MCKOAY (1)I/I3I/I‘-I€CKI/IMI/I BCINYHNHaAMMU.

Yuenux nonyuum 603mooicHocmsb HAYYUMbCA:
1)

MIPOBOJIUTH HCCIICIOBAHUS, CBSA3aHHBIE C WM3YUYE€HHUEM CBOMCTB (YHKLIMU HAa OCHOBE Tpa(uKOB
M3y4YEHHBIX (PYHKITUH

2) WCHONB30BaTh (DYHKIMOHAIBHBIC TMPEIACTABICHUS W CBOicTBA (DYHKIMH JUIS  pEICHHS

MaTeMaTHUYeCKUX 3aJ[ad U3 Pa3IMyHbIX Pa3/IesoB Kypca.

Onucarte/bHasi CTATHCTHKA.
Yuenux nayyumcsi:

1) wucnoab30BaTh MPOCTEHIIIE CIIOCOOBI MPEACTABICHHS U aHATN3a CTATUCTUYECKUX JIaHHBIX.
Yuenux nonyuum 603MOACHOCHb HAYYUMBCSL:

1) omBIT NpPOBEICHMS CIyYailHBIX SKCHEPHUMEHTOB, B TOM YHUCIE C MOMOIIbI KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS, HHTEPIPETALIUU UX PE3YIbTATOB

9 kjacc
Paznen «Apudpmernka

PanuonanbHbIe YncIa
Yuenux nayuumecs:

1) cpaBHUBaTh U YHNOPSAJOYMBATH PALIMOHAIIBHBIE YUCIIA;

2) BBIIOJHATH BBIUMCIIEHUS C PAllMOHAIBHBIMU YHMCJIAMHU, COYETask YCTHBIE U MUCbMEHHBIE MTPUEMBI
BBIUUCIICHUH, IPUMEHEHNE KAJIbKYIIATOPA;

3) HCHOJb30BaTh NOHATHUSA U YMEHUS, CBA3aHHbIE C NPONOPLMOHANIBHOCTHIO BETUYHH, [TPOLIEHTAaMU B
XOJIe pelIeHUs] MaTeMaTHUECKUX 3a/1a4 M 33/1a4 U3 CMEKHBIX IPEIMETOB, BHIIIOIHATh HECIOXKHbIE
MIPaKTUYECKHE PaCUeThl

4) TPUMEHATH MOHATHSL, CBI3aHHBIE C JEITUMOCTbIO HaTypaIbHBIX YUCEI

Yuenux nonyuum 603MOACHOCIb HAYYUMbCA.

1) HO3HAKOMHUTHCS C MO3UIUOHHBIMU CUCTEMAMU CUUCIIEHUS C OCHOBAaHUSIMU, OTJIMYHBIMU OT 10;

2) yrayOWUTb U pa3BUTh MPEACTABIEHUS O HATYypaJIbHBIX YMCIIaX U CBOMCTBAaX JAEIMMOCTH;

3) Hay4yMTbCs HCIIOJIB30BaTh MPHUEMBI, pAllMOHAIN3UPYIOIINE BBIYUCICHUS, TPHOOPECTH MPUBBIUKY
KOHTPOJIMPOBATh BBIYUCIICHUS, BEIOMpast MOAXOASIINMN Il CUTYalluH CI10co0.

JelcTBUTEILHBIE YHCJIA
Yuenuk nayuumcsi:
1) HCIIOJIB30BATh HAYaAJIbHBIE MTPEICTABICHNS O MHOYKECTBE IEHCTBUTENIBHBIX YUCEIT;

2) BIAJETh MOHATUEM KBAJPATHOTO KOPHS, IPUMEHSATh €r0 B BBIYUCIICHUAX;

Yuenux nonyuum 603mooucHocms Hayuumvcs:

1) pa3BUTH NPEJCTABICHHUE O YMCIE U YHUCIOBBIX CHCTEMaxX OT HATYpaJIbHBIX JO JAE€HCTBUTEIbHBIX
4KCEJl; O POJIM BBIYUCIICHUN B YEJIOBEUECKOM IPAKTHKE;

2) pa3BUTh U YIIyOUTh 3HAHUS O JECATHUYHOMN 3amucy JEeUCTBUTENBHBIX 4HCeN (MEpPUOAMYECKUE U
HEeMepruoIuIecKue Ipodn).

HN3mepenus, npudJInKeHusl, OLEeHKHU
Yuenux nayuumecs:

1) WCIONBb30BaTh B XOJE peHIeHHs 3a7ad JJIEMEHTapHbIe MPEJICTaBICHUS, CBSI3aHHBIE C

NpUOIMKEHHBIMUA 3HAYEHUSIMHU BEJTUYMH.
Yuenuk nonyuum 603MOACHOCHb HAYYUMbCA.!

1) TOHATH, YTO YHCJIOBBIE JaHHBIE, KOTOpBIE HCIOJB3YIOTCS IS XapaKTEPUCTHKH OOBEKTOB
OKpPY)KAIOIIET0 MHpA, SBISIOTCS MPEUMYLIECTBEHHO MPUOIMMKEHHBIMU, YTO IO 3alucu
NPUOIMKEHHBIX 3HAaYEHUH, COAEp)KAIIMXCS B WH(POPMAIIMOHHBIX MCTOYHHKAX, MOYXKHO CYIUTh O
MOTPEIIHOCTH MPUOIMKEHHUS;

2) TMOHATH, YTO MOTPEIIHOCTh PE3yIbTaTa BHIUMCIECHUS JOKHA OBITH COM3MEPHMA C MOTPEITHOCTHIO
HCXO/IHBIX IaHHBIX.

Auredpanyeckue BbIpasKeHUs
Yuenuk nayuumcs:

1) omepHpoBaTh MOHATHAMU "TOXKAECTBO", "TOXKIECTBEHHOE IMpeoOpa3oBaHue", pemaTh 3a1adH,
cozepxaiire OyKBeHHBIC IaHHbBIE, pad0TaTh C GOpMyIIamMH;

2) omnepupoBaTh MOHATUSAMH "KBaJpaTHbI KOPEHB', IPUMEHSATh €T0 B BBIYUCIICHUSX;

3) BBINOJHATH NPeoOpPa30BaHUE BBIPAXKECHUH, COAEPKAIIMX CTENEHHM C ILEJIbIMU I10Ka3aTeNIsIMU U
KBaJ[paTHbIE KOPHHU;




4) BBINOJHATH TOXJECTBEHHBIE MPEOOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUI Ha OCHOBE IPABUI
NeMCTBUI HaJl MHOTOYWIEHaMH U alireOpandyeckuMH Ipo0siMu;

5) BBIIOJIHATH Pa3JI0KEHNE MHOTOUJIEHOB HA MHOKUTEIH;

6) MNPUMEHATH MpPeoOpa3OBaHUsl BBHIPAKEHUUN Ui pElIeHUs pa3jMYHbIX 3a/ad M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEAIbHON IPAKTUKHU.

Yuenux nonyuum 603mM0ACHOCIb HAYYUMBCAL:

1) BBINOJIHATH MHOTOIIArOBbIE MPe0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHHM, MPUMEHSS IIHUPOKHUI
Habop croco00B U MPUEMOB;

2) NPUMEHATh TOXAECTBEHHbIE IpeoOpa3oBaHMs JUIsl pELICHHs 3aJad M3 pa3IudHbIX pa3zeiioB
Kypca.

YpaBHeHus
Yuenux nayyumcsi:

1) pemars OCHOBHBIE BMJbl PAlMOHAJIBHBIX YPaBHEHUIl C OJHON NEPEMEHHOW, CHUCTEMBI JBYX
YpaBHEHUH € ABYMS IEPEMEHHBIMH;

2) TPHUMEHATh AHATUTHYECKUH M rpaduyecKuil S3bIKU I MHTEPIPETALMH TTOHITHH, CBA3aHHBIX C
MOHSATUEM YpaBHEHUS, AJI PELICHUS] YPAaBHEHHUI U CUCTEM YPaBHEHU;

3) MOHMMAaTh ypaBHEHHE KaK Ba)KHEHIIYI0O MATEeMaTHMUYECKYK MOJEb ISl ONUCAHMS U HU3YUYECHMS
Pa3HOO0PA3HBIX pealbHBIX CUTYALIUH, PelIaTh TEKCTOBbIE 3a/1a4H aNreOpanuecKuM METOIOM;

4) TpPOBOAWUTH NPOCTEHUIINE HCCIEAOBAHUS YPABHEHUHW M CHUCTEM YPABHEHUN, B TOM YHCIE C
MPUMEHEHHEM IrpapuuecKux MpeacTaBiIeHH (yCTaHABIMBATh, UMEET JIU YpaBHEHUE WU CUCTEMa
YpaBHEHUM pEILIEHUs, €CIIM UMEET, TO CKOJIbKO U IIp.)

Yuenux nonyuum 603mooicnocms Hayuumvcs.

1) HCIOJIb30BATh IIMPOKUN CIEKTP CHELMAJIbHBIX IPUEMOB pEIICHUS YpPaBHEHUH U CHUCTEM
YpaBHEHUM; YBEPEHHO IPUMEHSATH amnmnapar ypaBHEHUH W HEPABEHCTB [UIsl  PEIICHUS
pa3Ho00Opa3HbIX 3324 U3 MATEMATHKH, CMEKHBIX TIPEJMETOB, PEATbHOM MPAKTHKH.

HepaBencrBa
Yuenux nayyumcs:

2) TOHMMaThb TEPMHHOJIOTHMIO M CHUMBOJIMKY, CBSI3aHHBIE C OTHOIIEHHWEM HEPABEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

3) pemarb JMHEHHBIE HEPABEHCTBA C OJHOW INEPEMEHHOW M MX CHCTEMBbI; PEIaTh KBaJpaTHBIE
HEPaBEHCTBA C ONOPOM Ha TpadUuecKue MPeCTaBICHNUS,

Yuenux nonyuum eo3zmooicnocms Hayuumvcs.

1) OCBOMTbH pa3HOOOpPa3HbIE IPUEMBI I0KA3aTEIbCTBA HEPABEHCTB;

2) TpUMEHATH rpaduyeckre MpeCTaBICHUs Uil UCCIEI0BaHHUsS HEPABEHCTB, CUCTEM HEPaBEHCTB,
coJiepKalux OyKBEHHbIE KOO(PPUIIUECHTHI.

3) MpPUMEHSATH almnapar HepaBEHCTBA Ui PEUICHHs Pa3HOOOpa3HBIX MAaTEeMAaTUYECKUX 3ajad, 3aJad
U3 CMEXHBIX MPEIMETOB U PAKTUKH.

Pazgea « PyHkuum»

YucnoBble MHOKECTBA
Yuenux nayuumes:
1) TOHMMAaTh TEPMHUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIE C IIOHATHEM MHOXKECTBA, BBITIOJHATE OTIEPaIlUN
Ha MHOYKECTBaMU;
2) HCIOJNb30BaTh HAYAJIbHbIE MPEICTABICHUS O MHOKECTBE IEUCTBUTEIbHBIX YUCEIL.
Yuenux nonyuum 603modicHOCmb HAYYUMBCA.
1) pa3BHUBaTh NPEACTABICHUE O MHOXKECTBAX;
2) pa3BHUBaTh MPEACTABICHHE O YHUCIIE M YUCIOBBIX CHCTEMax OT HATYPAJIbHBIX A0 JEHCTBUTEIBHBIX
YKCell; O POJIM BBIYUCIIEHUHN B IPAKTHKE;
3) pa3BUBaTh M YIIIYOUTHh 3HAHUS O JACCATUYHOW 3alMCH JCWCTBUTEINBHBIX YHCEN (MEPUONUYECKUE U
HETIEPUOINYECKHUE TPOOH).
YuciioBble PyHKIIUT
Yuenux nayyumcs:
1) MOHWUMATh M UCIHOJB30BaTh (DYHKIMOHAIBHBIE TIOHATUS, S3BIK (TEPMUHBI, CHMBOJIHYECKUE
0003HAYCHHUS);
2) cTpouTh rpaduKu MEeMEeHTapHbIX (YHKIUH, HCcCIe10BaTh CBOMCTBA YHCIOBBIX (DYHKIMI Ha OCHOBE
W3YYCHHUS IOBEACHHS UX TPAPUKOB;




3) MOHMMAaTh (PYHKIMIO KaK BaKHEHMIIYI0O MaTeMaTHYECKyI0 MOJENb JIsi ONUCAaHHUSA NPOLECCOB U
SBJICHUM OKPY’KAIOIIEro MHUpa, IPUMEHATh (DYHKIIMOHAIBHBIN SA3bIK JUIsI OMMCAHUS U MCCIIEIOBAHUS
3aBUCUMOCTEH MEXy (PU3MYECKUMH BEITMYHMHAMHU.

Yuenux nonyuum 603MOACHOCHb HAYYUMbCA:

1) TpPOBOIUTH HCCIEIOBAHUSA, CBA3aHHBIE C M3YYCHHEM CBOWCTB (YHKIMI, B TOM 4YHCIE C
HCIOJIb30BAHUEM KOMIIBIOTEPA; Ha OCHOBE TPa(UKOB M3yUEHHBIX (PYHKIHI CTOUTH 00Jiee CII0XKHBIE
rpaduKu (KyCOYHO-3a/1aHHBIC, C ""BHIKOJIOTHIMH" TOUYKAMU U T. I1.);

2) HCHOJB30BaTh (YHKUMOHAJbHBIE IPEJICTABICHHS W CBOHCTBA (YHKIMH A peIIeHUs
MaTeMaTHYECKUX 3a1a4 U3 pa3JInuHbIX Pa3JeoB Kypca.

Pa3nen «UucjioBbie HOCI€10BATEJILHOCTH
Apugpmemuueckue u ceomempuueckue npozpeccuu
Yuenux nayyumcsi:

1) TMOHUMAThb U UCIIOJIB30BATH SA3bIK MIOCIEA0BATEIBHOCTEN (TEPMHUHBI, CUMBOJIMYECKHE 0003HAUEHUS);

2) NPUMEHATH POPMYJIbL, CBA3aHHBIE C ApU(PMETUUECKON U TeOMETPUUECKON ITPOrpeccusiMy, U ammapar,
c(OPMHPOBAHHBIA TPU HM3YyYCHHH IPYTHUX DPA3/eNoOB Kypca, K PEIICHHIO 3a/1ad, B TOM YHUCIE C
KOHTEKCTOM M3 pealbHOM KU3HHU.

Yuenux nonyuum 603MOHCHOCHb HAYYUMbCAL:

1) pewatb KOMOMHUPOBAHHbIE 3a/1a4M ¢ IPUMEHEHHEM (opMys N-TO YJIeHa U CYMMBI N MEPBBIX YJICHOB
apu(METHYECKOW W TEOMETPHYECKOW IMPOTPECCHil, MPUMEHss IMPH 3TOM ammnapaT ypaBHEHUH U
HEPABEHCTB;

2) TOHMMAaTh apU(METHUYECKYI0 M TEOMETPUYECKYI0 MpOrpeccHd Kak (YHKIHHA HaTypajJbHOTO
apryMeHTa; CBS3bIBaTh apU(PMETHUECKYIO IPOTrPECCUI0 C JUHEHHBIM POCTOM, F'€OMETPHUECKYIO - C
9KCIIOHEHIIMAIBHBIM POCTOM.

Pa3nen «BepoSITHOCTH U CTATHCTHKA)

OnucarejibHasi CTATHCTHKA
Yuenux nayuumcs:

1) wucnonab30BaTh MPOCTEHIIIE CIIOCOOBI MPEACTABICHHS U aHATN3a CTATUCTUYECKUX JIaHHBIX.
Yuenux nonyuum 603mooucHocms Hayuumycs:
1) mpuobOpecTd TNepBOHAYAIBHBIN OMNBIT OpraHU3alMd cOoOpa NAHHBIX TIPU TMPOBEACHUH OIpoca
OOIIIECTBEHHOTO MHEHHs, OCYLIECTBIATh MX aHalU3, MPEACTaBIATh Pe3ylbTaThl ONpoca B BUJE
Ta0JINLIbI, TUaTPaMMBbL;
2) Hay4YHUThCS MPUBOIUTH COJCPIKATEIBbHBIC IPHMEPBI HCIOIB30BAHUS /IS OMTMCAHUS TAaHHBIX.
Cay4aiinble cOOBITHSI U BEPOATHOCTD
Yuenux nayuumecs:

1) HaxOAUTh OTHOCUTEIBHYIO YACTOTY U BEPOSITHOCTh CIy4allHOTO COOBITHSI.
Yuenux nonyuum 603mooucHocms Hayuumvcs:

1) mpuoOpecTH ONBIT MPOBEACHUS CIy4alHBIX OSKCICPHUMEHTOB, B TOM YHCIE C MOMOIIBIO

KOMITIBIOTEPHOT'O MOJIETTUPOBAHUS, MHTEPIPETALMU X PE3YIbTATOB.

KomOunaTopuka
Yuenux nayuumecs:

1) pemaTh KOMOMHATOPHBIC 33/1a4X Ha HAXOXKICHHUE YUCIIa O0BEKTOB MM KOMOMHAIIHIA.
Yuenux _nonyuum 603M04CHOCHb HAYHYUMbCA:

1) Hay4HThCS HEKOTOPBIM CIICIHATIBHBIM MPUEMaM PELICHUST KOMOWHATOPHBIX 3a/1a4.
JIeMeHTBHI NPUKJIATHON MATEeMAaTUKHU
Yuenuxk nayyumcs:

1) ucronp3oBaTh B XOA€ pEUICHUS 3adad  DJIEMEHTApHBIC TPEICTABICHUS, CBS3aHHBIE C
pUOIMHKEHHBIMU 3HAUEHUSMU BEJTMYHH.

Yuenux _nonyuum 603M04CHOCHb HAYHYUMbCA:

1) MOHATH, 4YTO 4YHCIIOBBIC JaHHBIC, KOTOPHIC HCIOJB3YIOTCS [UISl XapaKTePUCTHKUH OOBEKTOB
OKpYXKAalOIIeT0  MHUpa, SABISIOTCS TMPEUMYIIECTBEHHO MNPUOMMKEHHBIMM, YTO IO  3alHCH
NpUONMKEHHBIX 3HAUYEHWH, COJEp KalIMXCs B MH(OPMAIMOHHBIX HMCTOYHHMKAX, MOXKHO CYIUTh O
MOTPEUIHOCTH MPUOINKESHUS

2) TOHSTH, YTO MOTPEIIHOCTh Pe3yJbTaTa BBIYUCICHHUH JOJDKHA OBITh COM3MEpPHMA C MOTPEIIHOCTHIO
UCXO/IHBIX IaHHBIX.

COJAEP/)KAHUE YYEBHOI'O IIPE/IMETA.



7 xaace
I'naBa 1. Boipaxkenusi. To:xknecTBa. YpaBHeHus. (22 yaca)
UYucnoBsle BblpakeHUs. BwlpakeHus c nepeMeHHbIMH. CpaBHeHHE 3HaueHMM BblpaxeHuil. CBoMcTBa
nercTBuil Haj uyuciaamMu. ToxkaecTBa. ToXKIECTBEHHBIE MPeoOpa3OBaHUs BHIPAKCHUN. YPaBHEHHUE U €T0
kopHU. JIuHeiHOe ypaBHeHME ¢ OJHOW nepeMeHHOW. PemieHue 3amad ¢ nomouiplo ypaBHeHud. CpenHee
apu¢meTnyecKkoe, pazmax U Moa. MenuaHa Kak CTaTUCTUYECKasi XapaKTePUCTUKA.
I'nasa 2. ®yuxuuu (11 4)
Uto Ttakoe ¢Gynknusa. Beruucinenwe 3HadeHmit ¢GyHkmuu 1o dopmyne. ['paduk dyskumm. Ilpsmas
MPONOPIMOHATBHOCTH U e€ rpaduk. JInneitHas GyHKIMS U ee rpaduk.
I'naBa 3. Crenenb ¢ HATYpaJbLHbIM Noka3aTesaeM (11 4)
Omnpenenenre CTENeHU C HATypaJbHBIM IOKa3aTelleM. YMHOMKEHUE U JelieHue cTerneHeld. Bo3BeneHue B
CTENEHb Ipou3BeAcHUs. OJHOWIEH M €ro CTaHAApTHBIA BHJ. YMHOXCHHE OJHOWIECHOB. Bo3BencHue
oJHOUIeHa B cTenenb. Dynxiuu y=Xx>u y=x°
I'naBa 4. Muorowiennl. (17 4)
MHorouseH u ero cranaapTHblii Bua. Cll0)KeHHE U BBIYUTAHHE MHOTOWIEHOB. Y MHOKEHHE OJIHOYJICHA Ha
MHOrowieH. BblHeceHne o0mero MHOXWUTENS 3a CKOOKM. YMHOXKEHHE MHOrOWwIeHa Ha MHOTOYIIEH.
Pa3noxeHre MHOrou€Ha Ha MHOKUTENH CIIOCOOOM I'pYNIHUPOBKH.
I'naBa 5. ®opMyJibl COKPALLIEHHOT0 YMHOXkeHus. (19 4)
BozBenenue B kBagpar M KyO CyMMBbI M Pa3sHOCTU JBYX BbIpaKeHHUW. PasiiokeHne Ha MHOXHUTENU C
MOMOILBIO (pOpMyYJT KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTU. Y MHOXKEHUE PAa3HOCTHU JBYX BBIPDAKCHUH Ha UX
cyMMmy. PasnioxeHue pasHOCTH KBaJpaTOB Ha MHOXKHUTENU. Pa3noxkeHne Ha MHOXKUTEIN CYMMBl U Pa3HOCTH
KyOoB. IIpeoOpazoBaHue LENOro BbIpaKEHHs B MHOrouieH. IIpuMeHeHMe pa3IMYHBIX CHOCOOOB JUIS
pa3IoKEeHUsI Ha MHOXKUTEIH.
I'naBa 7. Cucremsl JJMHEHHBIX ypaBHeHni. (16 1)
JluneliHoe ypaBHEHHE C JBYMS TEpEeMEHHBIMU. |'paduK JIIMHEHHOTO ypaBHEHUS C IBYMs INEPEMEHHBIMHU.
CucteMbl JIMHEHHBIX ypaBHEHMH ¢ JByMs nepeMeHHbIMU. Crioco® mojactaHoBKH. Croco0 MOACTaHOBKH.
Crnioco6 cnoxxenus. Perenne 3a1a4 ¢ mOMOIIbIO CUCTEM YPaBHEHUH.
IToBTOpenue (6 4)
Oyukuuu. OpHousneHbl. MHorouneHsl. @OpMyJbl COKpAIIEHHOTO YMHOXeHHUs. CHCTeMbl JHMHEWHBIX
YPaBHEHHUHU.

8 xaace
I'nasa 1. PaunonanbHbie 1podu (24 yaca)
Panmonanehbie BeipaxkeHus. OcHOBHOe cBOMCTBO ApoOu. CokpamieHue apodeit. CiiokeHue W BbIUMTaHUE
npobeil ¢ oMHAKOBBIMU 3HaMeHareasiMu. CII0)KeHHE U BBIYUTaHHME JpoOei ¢ pa3sHbIMU 3HAMEHATEJNsIMU.
YMmHo)xeHue npobeil. Bo3senenue npobu B crenenb. [lenenue apoOeit. IIpeoOpa3oBaHue panroHaIbHBIX

BbIpakeHnil. @ynkius y=k/x u eé€ rpadpuxk. [Tocrpoenune rpadpukoB pynkium y=k/x.

I'naBa 2. KBagparubie kopuu (20 yacos)

Parmonaneueie uncna. HppaunonansHble uucna. KsajgpaTtHele KOpHU. Apu]MeTHUeCKUH KBaapaTHBIN
KOpeHb. YpaBHeHue x> = a. Haxox/IeHue npuOIiKeHHbIX 3HAYCHH KBAAPATHOro KopHs. DyHKIHSA y=VX 1
e€ rpaduk. KBagparHblii kopeHb u3 nmpoussenenus. Kpagparuslii kopeHb u3 qpoou. KBaapaTHbiii KOpeHb U3
cTeneHu. DBpiHeceHMe MHOXHWTENs 3a 3HAK KOpHS. BpIHECEHHME MHOXKHWTENS TOJX 3HAK KOPHS.
[IpeoOpa3oBaHue BbIpaxeHHil, CoepKalUX KBaApaTHbIE KOPHHU.

I'naBa 3. KBaapatnbie ypaBHenus (20 yacos)

Omnpenenenne KBaApaTHOro ypaBHeHUs. HeronHble kBagpaTHele ypaBHEHU. POopMyna KOpHEW KBaIpaTHOTO
ypaBHeHUs. PereHne KBagpaTHOro ypaBHEHHs MO (opmyne. PemieHue 3aaad ¢ MOMOIIBIO KBaJIpaTHBIX
ypaBHeHuid. Teopema Buera. [IpoOHbIe panyoHaJbHBIE YpaBHEHUS M CIOCOOBI MX pemieHus. Perienue
IpOOHBIX palMOHAIBHBIX ypaBHEHUH. Pemenuwe 3agauy ¢ MOMOLIBIO  PAlMOHAIBHBIX YpPaBHEHUH.

I'paduueckuii criocod penieHus ypaBHEeHUH.

I'naBa 4. HepaBenctBa (19 yacoB)

Uucnossie HepaBeHCTBa. CBOMCTBA YUCIOBBIX HEPABEHCTB. CII0KEHUE YHCIIOBBIX HEPABEHCTB. Y MHOXKEHUE
YHCIIOBBIX HepaBeHCTB. [lorpenmHocTh U TOYHOCTH npubamxkenus. [lepeceuenne MHoxkecTB. OObeTUHEHUE
MHOK€ECTB. UHCIIOBBIE MPOMEKYTKU. HepaBeHcTBa ¢ OHOW mepemMeHHOM. PelieHue HepaBeHCTB C OJHOMU



nepeMeHHol. CuctemMa HEpaBEHCTB C OJHOW IEpEMEHHOH. PelleHune cUCTEM HEPAaBEHCTB C OJHOU
MEPEMEHHOM.
I'naBa 5. Crenens ¢ neJibIM noka3zaresjieM. JjieMeHThbI cTaTucTukH (12 4acoB)
OmnpeneneHnue CTENEHW C LEIbIM OTPULIATENBHBIM IOKa3zareneM. CBOMCTBA CTENEHU C OTPHULATEIbHBIM
nokaszareneM. [IpuMeHeHne CBOWCTBA CTENEeHM C LEIbIM mokaszareneM. CrannmaptHeid Bua yucia. COop
CTATUCTUYECKUX JaHHBIX. ['pynnupoBka CTaTUCTHYECKMX JaHHBIX. HarmsagHoe mpexncraBieHHUe
craructuyeckor nHpopmanuu. OdopmieHne HarJIAIHOTO MPEACTABICHUS CTATUCTUYECKON HH(OpMaIiy.
IToBTOpeHue Kypca ajareopsbl. (6 yacos)
Pannonanenbpie npobu. Keanparuele kopHu. KBagpaTHble ypaBHeHusi. HepaBencrtBa. CTemneHb € ILI€JIBIM
IIOKa3aTeaeM. DJIEMEHTBI CTATUCTUKH.

9 kJacc
I'nasa |. KBagparuunas ¢pyuxuus (20 yacoB)
@ynkiun. O6nacts onpenenenuss GyHKIMKA U 06nacTh 3HaueHust GpyHkuuu. ['paduk dynkmumn. CBolcTBa
¢bynkunu. KBazgpaTHblif TpexuieH M ero KopHHM. PasnokeHue KBaJpaTHOrO TpexwieHa Ha MHOXKUTEIH.
dyuxuus y=ax?, ee rpadux u cpoiicta. ['padux pynkimu y = ax’+n u y = a(x- m)?. Ioctpoenue
rpadukoB kBagpaTnyHoi GyHkiun. Oynkiwms y = x". KopeHs N-oil creneHy.
I'naBa |l. YpaBHeHus1 u HepaBeHCTBA ¢ 0/1HOI nepeMeHHol (14 yacoB)
Ilenoe ypaBHEHHE M €ro KOpHHU. YpaBHEHMs, NPUBOJUMBIE K KBaJpaTHbIM. JlpoOHBbIE palMOHAIbHbIE
ypaBHeHUs. PerieHne HEpaBEHCTB BTOPOM CTENEHU C OJHOM IEpPEMEHHOW. PenmieHue HepaBEeHCTB METOIOM
UHTEPBAJIOB.
I'naBa |1l. YpaBHeHnus u HepaBeHCTBa ¢ ABYMs epeMeHHbIMH. (17 yacoB)
VYpaBHeHHEe C JABYyMs IepeMEeHHbIMU U ero rpaduk. I'paduyeckuii cnocod pemeHus: CUCTEM ypaBHEHUH.
Pemienue cucrem ypaBHeHUM BTOpOM cTeneHU. PemieHue 3a1ay ¢ MOMOIIBK) CHCTEM YPaBHEHUN BTOpPOU
creneHu. HepaBeHcTBa ¢ AByMs nepeMeHHbIMH. CHCTEMBI HEPABEHCTB C ABYMs II€peMEHHBbIMH. Penienue
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS [IEPEMEHHBIMU.
I'naBa IV.Apupmernueckas u reomerpudeckasi nporpeccus (15 yacon)
[TocnenoBarensHocT.  Ompenenenue  apudmernyeckol  mporpeccun. @Popmyna N-To  ujeHa
apupmernueckoi mporpeccuu. Popmynga CyMMbl  MEPBBIX YICHOB apuU(METHUECKOW MpPOTrpecCuu.
Ompenenenue reoMeTpuueckoi nmporpeccuu. @opmyna N-To WieHa reoMeTprudeckoit mporpeccun. dopmyna
CYMMBI N MEPBBIX WIEHOB T€OMETPUUECKON ITPOrPECCUH.
I'nmaBa V. DiieMeHTbl KOMOMHATOPUKHU U TeopuH BepositHOcTel (12 yacoB)
ITpumepbl KOMOMHATOpHBIX 3agady. Pemenne komOuHaTOpHbIX 3anad. [lepectaHoBku. Pa3smemnienus.
Coueranus. OTHOCUTENbHAS YacTOTa CIy4altHOTO COOBITHS. BEeposTHOCTh paBHOBO3MOXHBIX COOBITUH.
IToBTOpenune xypca anaredopst 7 — 9 (21 yac)
ToxnecTBeHHOE IpeoOpa3oBaHKe anreOpanvyeckux BbIpakeHUU. Pemienue ypaBHeHuid. Pemienue cuctem
ypaBHeHUN. PenieHne TeKCTOBBIX 3amay. PerieHne HepaBeHCTB M uX cucTeM. DYHKIIMM M MX CBOMCTBA.
[Iporpeccun.

Temaruueckoe mianupoBanue 7/ kiaace (102 q)

Ne KonuyectBo yacoB Ha
Ha3zBanue pa3aena/reMsl

/T H3y4YCHHE

1. | I'masa 1. Beipaxkenus. Toxxnecta. Y paBHEHHUS. 22

2. | I'maBa 2. ®yHK1MHN 11

3. | I'masa 3. Ctenens ¢ HaTypaJbHBIM ITOKa3aTeIeM 11

4. | I'maBa 4. MHOrOUJIEHBI. 17

5. |I'maBa 5. ®opmybl COKPALIEHHOTO YMHOXEHHUS. 19

6 | I'maBa 7. Cuctembl TMHEHHBIX YpaBHEHUI. 16

7 | IloBTOpenue 6




Temaruueckoe miianupoBanue 8 kiaace (102 4)

Ne KoanyecTBo 4yacoB Ha
HazBanue pa3nesia/TeMbl
n/n U3yyeHue
1. | BromHoe moBTOpEeHUE Kypca aredpsl 7 Kiacea. 1
2. | I'maBa 1. PanimonanpHbIe 1poOH 24
3. | I'maa 2. KBagparnbie KOpHU 20
4. | I'mama 3. KBagparHble ypaBHEHUS 20
5. | I'maBa 4. HepaBeHcTBa 19
6 | I'maBa 5. CreneHp ¢ IEIbIM MOKa3aTeIeM. DIIEMEHTHI CTATHCTUKU 12
7 | IloBTOpeHue Kypca anreopsl. 6
Temarnueckoe mianupoBanue 9 kiaace (102 4)
Ne KoanyecTBo yacoB Ha
Ha3Banmue pa3nesa/TeMbl
n/n H3ydeHue
1. | BBoxHoe nmoBTOpeHuE Kypca anredpsl § Kiacca. 2
2. | I'masa 1. KBagparuunast GpyHKIus 20
3. | I'maa 2. YpaBHEHUs 1 HEPABEHCTBA C OJJHON TIEPEMEHHOM 14
4. | I'maBa 3. YpaBHEHHUS U HEPABEHCTBA C ABYMS TIEPEMEHHBIMH. 17
5. | I'maa 4.Apudmernueckast U reOMETpHUECKas POTPECCHs 15
6 | I'maBa 5. DneMeHThl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEH 12
7 | IloBropenue kypca anredpst 7 —9 21




