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Pabouas mporpamMma cocTaBlieHa Ha OCHOBE (pelepalbHOrO TOCYAapCTBEHHOTO 00pa3oBaTENbHOIO CTaHAapTa
cpennero obmiero obpazoBanus S-11 kmaccel (PI'OC), denepanpHoro 3akona «O0 obOpasoBanuu B Poccuiickoit
Oenepanum» ot 29.12.2012 Ne 273-03; ocHOBHOH 00pa30BaTelIbHOH MPOrpaMMbl CPEAHEro oOIIero oopa3oBaHUs
MOY COIII Ne5 r. JIbITKaprHO; aBTOPCKUX MporpamMm 1o o anredpe s 7-9 kimaccoB YMK «Anredpa 7-9» aBTOpEI
10.H. Makapsrues, H.I'. Mun ok, K.M.Hemrkos, C.b.CyBopoBa B cooTBercTBUH ¢ yueOHbIM TiaHoM MOY COLI NeSr.
JIerkapuno: coopHuk «IIporpammer oOmieoOpa3oBaTeNbHBIX yupexaeHui. AnreOpa. 7-9 Kmacch» COCTaBUTENb:
BypmucrpoBa T.A.- M: «lIpocBemenne», pa3paboTaHHBIX B cOOTBETCTBHH ¢ DenepanbHBIM TOCYAapCTBEHHBIM
00pa30BaTEIbHBIM CTaHIAPTOM OCHOBHOI'O OOIIEr0 00pa30oBaHMsL.

YMK:

1. AnreOpa. 7 kiacc: yue0. st 001Ieo0pa3oBaT. OpraHu3aluil ¢ MPUI0KEHUEM Ha 3JICKTPOHHOM HOCUTEINE /
(FO.H. Maxkapsrues, H. I'. Munatok, K. 1. Hemkos, C. b. Cysoposa); mon pea. C. A. TensikoBckoro. — 3-¢
u3zg. — M. : [Ipocsenienue.

2. AureOpa. 8 xinacc: yue0. st 001eo0pa3oBar. OpraHu3ainii ¢ MPHUIOKEHUEM Ha JJIEKTPOHHOM HOCHTENE /
(FO.H. Maxkapsrues, H. I'. Munaiok, K. 1. Hemikos, C. b. Cysoposa); ox pea. C. A. TensikoBckoro. — 3-¢
u3g. — M. : IIpocsenienue.

3. AureOpa. 9 xiacc: yue0. s 001eo0pa3oBart. opraHu3aluil ¢ MPUIOKESHUEM Ha 3JICKTPOHHOM HocuTele /
(FO.H. Maxkapsrues, H. I'. Munaiok, K. 1. Hemkos, C. b. Cysoposa); mox pea. C. A. TensikoBckoro. — 3-¢
u3g. — M. : [Ipocsenienue.

4. JI. W. 3BaBuy, JI. B. Ky3uernoBa C. b. CyBoposa. Jlumaktrudeckne MaTepraisl 1Mo aaredpe sl 7 Kiacca. —
M. : IIpocgelienue

5. JI. W. 3BaBuy, JI. B. Ky3nenosa C. b. CyBoposa. Jlumaktnaeckrue MaTeprabl 1Mo anredpe st 8 kmacca. —
M. : IIpocselieHue

6. JI. W. 3eaBuy, JI. B. Ky3uenosa C. b. CyBopoea. JlunakTuueckue MaTepralibl 1Mo anredpe mist 9 kiacca. —
M. : IIpocselieHue

B 7-9 xnacce na uzydenue npenmera «Anredpa» orsoautcs 306 vacoB u3 pacuéra 3 gaca B Hememro B 7-9 kiaccax.

B cooTBeTcTBUH C 3TUM peanu3yeTrcs B 7-kiiacce anreopa B o0beme 102 gaca mo 3 gaca B HeZelo, B 8 Kiacce

B o0beme 102 gacoB o 3 gacy B Hemenmio. B 9 wiracce B oobeme 102 wyaca B Hemeno.

Ienu uzyuenusn npeomema:

72
0‘0

72
0‘0

Y/
°

OOecrieunTh IPOYHOE M CO3HATEIBHOE OBJIAJCHUE CHUCTEMOW MAaTeMaTHYECKUX 3HAaHUH M yMEHMUI,
HEOOXOJUMBIX s IPUMEHEHUS B IPAKTUYECKON AEATEIbHOCTH, U3yUEHUSI CMEKHBIX TUCLIUIUINH;
@dopMHUpoBaTh KayecTBa JIMYHOCTH, HEOOXOAMMBIE YEIOBEKY JUIS IIOJHOLEHHOW >XU3HHM B COBPEMEHHOM
o0IecTBE: SICHOCTh U TOYHOCTh MBICIM, KPUTUYHOCTH MBILIUICHUS, WHTYMLHUS, JOTHYECKOE MBILUIEHHE,
3JIEMEHTH! AJITOPUTMHUYECKON KyNbTYphl, IPOCTPAHCTBEHHBIX MPEACTaBIECHHH, CIIOCOOHOCTh K IPEOA0ICHHUIO
TPYIHOCTEH;

BocnuTeiBaTh KyJabTypy JIMYHOCTH, OTHOLIEGHHMSI K MaTeMaTHKE KaK 4acTH OOILIEUelOBEYECKON KyJbTYpBI,
[IOHUMAaHNE 3HAYMMOCTH MAaTEMAaTUKHU U HAYYHO — TEXHUYIECKOI0 IIpoLiecca.

3aoauu uzyuenus npeomema:

Y/
0'0

W3yanTs BbIpakeHUs U JIEUCTBUS C HAMH, MPEOOPA30BaHUE BHIPAKEHHH, IPUMEHEHHE TIPe00pa30oBaHuN TIPH
JI0Ka3aTeNbCTBE TOXKAECTB, PEIICHUN YPaBHEHHUH, CCTEM ypaBHEHUI, PEIIEHNH TEKCTOBBIX 3a7a4; QYHKLHUN U
ux rpauKy, UCIONIb30BaHUE (GYHKIUI U IpauKOB ISl OMHMCAHUS MIPOLECCOB PEATbHON JKU3HU; CTEIIEHH C
HATypajJbHbIM IIOKa3aTeJIeM M €€ CBOICTBA; pa3IMYHBbIE TI'C€OMETpHUYECKHE (UIYpBl, DPa3IHYHbIE BHIBI
TPEYrOJIbHUKOB, COOTHOLICHUH MEXAY CTOPOHAMH M YIJIAMH B TPEYrOJbHHUKE, NPU3HAKH PaBEHCTBa
TPEYrOJIbHUKOB ISl PELICHUsI MPAKTHUECKUX 3a7a4, apajjieibHble U NEePIEHANKYIIPHbIC IPAMbIE, TPU3HAKH
NapajyiIeIbHOCTU MPSIMBIX, CBOWCTB YIJIOB, AOKA3aTENbCTBA PA3JIMYHBIX TEOPEM IJISl Pa3BUTHS JIOTMYECKOTO
MBILICHUS YJaILUXCS;

Hcnonp30BaTh CTATUCTHYECKUE XAPAKTEPUCTUKH Ul aHAIM3a W OMMCAHUS WHPOPMAIUH CTATUCTUYECKOIrO
Xapakrepa;

@opMHUpOBaTh YCTOWYMBBIM HHTEpPEC y4allUXcsl K HPEAMETY, KauyecTBa MBILUICHHUS, XapaKTE€pHBIC IS
MaTeMaTHYECKOM JAESTeIbHOCTH M HEOOXOAMMBIX YeNOBEKY JUIS TOJHOLEHHOr0 (DYHKIMOHUPOBAHHS B
0OIIIECTBE;

Pa3BuBaTh MaTeMaTHUeCKHE€ M TBOPYECKHE CIOCOOHOCTH, JIOTHUECKOE MBIIUIEHHE U PEueBbIE YMEHHS;
MPAaKTUYECKUE HABBIKM BBIYMCIICHHWH, yHUBepcalibHble yueOHble neiictBusi, KT -komMmeTeHTHOCTb, yMEHUE
paboraTh ¢ TEKCTOM.



IVIAHUPYEMBIE PE3YJIbTATBI U3YUEHUS YYEBHOI'O IPEJMETA «AJITEBPA 7-9»

Jluunocmmuote pe3yiomamaol’

>

>

>

>

l'oToBHOCTE W CMOCOOHOCTH OOYYAIOIIMXCS K CaMOPA3BUTHUIO M CaMOOOpa30BaHUIO HA OCHOBE
MOTHBALUH K OOYYSHHIO U TO3HAHUIO;

ChopMHPOBaHHOCTh KOMMYHHKATUBHOW KOMIICTEHTHOCTH B OOIIGHMHM M COTPYAHUYECTBE CO
CBEPCTHUKAMHM, CTApPIIMMH U MJIAJIIUMH B 00pa30BaTeIbHON, y4eOHO-UCCIICI0BATEILCKOM, TBOPYE-
CKOW W JIPYTUX BHJAX JCATCIbHOCTH;

YMeHue SICHO, TOYHO, TPaMOTHO M3JIaraTh CBOM MBICIM B YCTHOW M MUCBMEHHOH pedu, TIOHMMATh
CMBICJT TIOCTABJICHHOM 3a/1a4H, BHICTPAUBATh apTryMEHTAIIUIO, IPUBOIUTD IIPUMEPBI B KOHTPIIPUMEDHI,
KpeaTuBHOCTh ~ MBINUICHUS, HWHUIMATHBBI, HAXOMYMBOCTH, AaKTUBHOCTb TPU  PELICHUH
apuMeTHUeCKUX 3a/1a4;

YMeHue KOHTPOJIMPOBATh MPOIECC M PE3YIbTaT yIeOHONH MaTeMaTHUECKOM eI TENbHOCTH;

Memanpeoememmuuwie pe3yibmamol:

>

YV V VYV

CriocoOHOCTh CaMOCTOATEIBHO MJIAHUPOBATh albTEPHATUBHBIE IMYTH JTIOCTHKEHUS L€, 0CO3HAHHO
BBIOMpaTh Hanbosee 3pGeKTUBHBIE CIIOCOOBI PEIICHNs YI€OHBIX U MO3HABATEIbHBIX 3a/1a4;

YMeHue ocymecTBIsITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBHI;

YMeHue ycraHaBiIMBaTb HPUYMHHO-CJIEICTBEHHBIE CBSI3U; CTPOUTH JIOTMUYECKHUE PaCCYXKIEHUS,
YMO3aKJII0YeHUs (MHIYKTUBHbIE, I€JyKTUBHbIE U 110 aHAJIOTUN) U BHIBObI;

YMeHue co3iaBarh, MPUMEHSTh U MPeoOPa30BbIBaTh 3HAKOBO-CHUMBOJIMUECKHE CPEJICTBA, MOJIEIH U
CXEMBI JUIsl peleHus yaeOHBIX U M03HABAaTEIbHBIX 33/1a4;

Pa3BuTHe crmocoOHOCTH OpPraHU30BHIBATh YU€OHOE COTPYAHHUECTBO M COBMECTHYIO AESITEIBLHOCTDH C
YUHTEIEM M CBEPCTHUKAMM: OIpPENEsATh LENH, paclpeneisTb (GYHKIUUM U POJM Y4aCTHHUKOB,
B3aMMO/JICHCTBOBaTh U HAXOJUTh OOIIME CHOcoObl pabOThl; yMEHUS paboTaTh B TpyIIE: HaXOIUTh
oO1iee pelieHne U paspemarb KOH(QIMKTBI HA OCHOBE COIJIaCOBAaHUS MO3ULUHA U y4€Ta MHTEPECOB;
cllylaTh napTHEPa; GopMyIUPOBATh, APIYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

IToHuMaHMe CyIIHOCTH aJrOPUTMUYECKUX MPEANUCAHUN M YMEHHUs JIEHCTBOBATh B COOTBETCTBUU C
IPEUIOKEHHBIM  anaroputMoM; CrocoOHOCTh MJIAHMPOBAaTh U  OCYIIECTBIISATH JEATEIIBHOCTD,
HaIpaBJICHHYIO Ha PEeIIEHUE 3a/1a4 UCCIIE0BATENIBCKO- TO XapaKTepa

Ilpeomemmnoie pe3yromamul:

>

YMmenue paboTarh ¢ MaTeMaTUYECKUM TEKCTOM (CTPYKTypUpOBaHUE, H3BICUEHHE HEO0OXO0TUMOMN
uH(pOpMalIUK), TOYHO U FPAMOTHO BBIPa)KaTh CBOM MBICIU B YCTHOW U MUCbMEHHOM peyu, MpUMeHss
MaTeMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY; Pa3BUTHS CIOCOOHOCTH OOOCHOBHIBAThH CYXKJICHUS,
MIPOBOJUTH KJIacCU(DUKALIHIO;

Brnagenue 0a30BbIM MOHSATUHWHBIM amnmapaToM: UMETh MPEACTABICHUE O BBIPAKEHHU, YPAaBHEHUH,
CUCTEME YpaBHEHMI U crioco0ax mpeoOpa3oBaHus U PEIICHUs UX; 0 GYHKIHUU U rpaduKe, CTEICHH C
HaTypaJIbHBIM  [OKa3zaTeiaeM; 00 OCHOBHBIX TI'€OMETPHYECKUX oOoObekTax (Touka, mpsMas
(mapaysienbHBIE ¥ TEPIEHAUKY/SPHBIC), VIl (CMEXKHbIC, BEPTHKAIbHBIC, OOpa30BaHHbIC
napajuleNbHBIMU  NPSIMBIMM U CEKyIIei), TpeyroJabHUKU(CBOWCTBA pPaBHOOEAPEHHOTO U
MPSIMOYTOJIBHOTO ~ TPEYrOJbHUKOB, TPU3HAKU PABEHCTBA TPEYrOJbHUKOB  (POPMUPOBAHUS
MIPEJICTABICHUM O CTATUCTHUUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MUPE U PA3IMYHBIX CIIOCO0aX MX
W3YYEHUS;

YMeHue BBIOMHATH apupMeTHIecKue npeodpa3oBaHus pallMOHAIBHBIX BBIPAKEHUHN, TPUMEHSITh X
JUIA perieHus] y4eOHbIX MaTeMaTHYeCKHX 3a/ad W 3a/lady, BO3HHUKAIOUIMX B CMEXHBIX Y4eOHBIX
npeaMeTax;

YMeHue TMonb30BaThCsl W3YUYEHHBIMH MaTeMaTHUeCKUMU (opMynamMu; TMPUMEHSATh H3yYCHHbBIE
MOHATHUSA, PE3YJAbTAThl U METOAblI IPU PELICHUU 33Ja4 U3 PA3THYHBIX Pa3/IeIOB Kypca, B TOM YHUCIE
3a/1a4, He CBOASAIINXCS K HEMOCPEACTBEHHOMY PUMEHEHUIO U3BECTHBIX aJTOPUTMOB.



Ilnanupyembie pe3yjbTaThbl 00y4eHUs

7 kJjace
PanunonanbHble yncia
Yuenux nayuumecs:

1) moHuMaTh 0COOCHHOCTH JIECATUYHON CUCTEMBbI CUUCIICHUS;

2) BIAJETh MOHITUSIMH, CBSI3aHHBIMH C ISTMMOCTBIO HATYPAIbHBIX YHCEIT;

3) BBIpaXKaTh YKCJIa B 3KBHBAJICHTHBIX (OpMax, BbIOMpas Hanbosiee MOAXOISIIYI0 B 3aBUCHMOCTH OT
KOHKPETHOU CHUTYyalLlUH;

4) cpaBHUBATh U YIOPSI0YMBATH PAIMOHAIBHBIC YMCIIA,

5) BBINOJHSITH BBIYMCICHUS C PAlMOHAILHBIMH YHCIAMH, COYETash YCTHBIC W MUCHMEHHBIC MPHEMBI
BBIUMCIICHUH, IPUMEHEHNE KAIBKYIISATOPA;

6) WCIoJIb30BaTh MOHATUS U YMEHHS, CBSA3AHHBIC C MPOMOPIUOHATBHOCTHIO BEIUYMH, MPOIICHTAMH, B
XO[€ PpEIICHHs MaTeMaTHYeCKUX 3aJad W3 CMEXKHBIX IPEIMETOB, BBIMOIHATH HECIOXKHBIC
MPAKTUYECKUE PACUETHI.

Yuenux nonyuum 603mMOACHOCHb HAYYUMbCA.:

1) MO3HAKOMUTBHCS C MO3UIIHOHHBIMU CHCTEMaMH CUUCIICHUSI C OCHOBAHUSIMH, OTIHYHBIME OT 10;

2) yriayOWTh M pa3BHUTh MPEICTABICHUS O HATYPAIbHBIX YHCIIAX ¥ CBOMCTBAX JICTUMOCTH;

3) HayuuTCs WCIOJB30BaTh TMPHEMBI, PAHOHATM3UPYIOIINE BBIYUCICHUS, MPHOOPECTH TNPHBBIUKY
KOHTPOJIMPOBATH BBIUMCIICHHSI, BEIOWPAST TIOIXO TSI TSI CHTYaI[H CIIOCO0.

JeiicTBUTEIbHBIE YMCJIA
Yuenux nonyuum 603M04CHOCHb
1) wucnosab30BaTh HAYAIBHBIC IPECTABICHHS O MHOYKECTBE JCHCTBUTEIBHBIX YUCET,
2) BIAJETh MOHATHEM KBAJPATHOTO KOPHS U MPUMEHSTH €0 B BHIYUCICHHUSX.
Yuenux nonyuum 603mMOACHOCHb HAYYUMbCA.:

1) pa3BHTH IPEICTABICHHUE O YKCIIE U YHCIOBBIX CHCTEMAaxX OT HATYPaJIbHBIX JI0 ICHCTBUTEIBHBIX YHCIIAX;
O POJIM BBIYMCIICHUI B YEJIOBEYECKOUN MPAKTUKE;

2) pa3BUTh W YrIyOWTh 3HAHUS O JCCATHYHOH 3alMCH JICWCTBHUTEIBHBIX YHCeN (IEPHOANYECKUE U
HETIepUOINIECKUE APOOH)

HN3mepenus, npudJInKeHusl, OLEHKH
Yuenux nayuyumcs:

1) wucmoyk30BaTh B XOJIE PEIICHUS 33/1a4 SJIEMEHTAPHBIC IPEACTABIICHHS, CBA3aHHBIC C TPHOIMKEHHBIMU
3HA4YEHUSIMU BEJIUYMH.

Yuenux nonyuum 03mMoACHOCHb HAYYUMbCA.:

1) mOHATH, 4YTO YKCJIOBBIC [aHHBIC, KOTOPBIC HCIOJB3YIOTCS [UISl XapaKTEPUCTUKH OOBEKTOB
OKpPYXXAIOIIEr0  MHUpa, SBISAIOTCS NPEUMYIIECTBEHHO HNPUONMKEHHBIMHM, 4YTO IO 3alMCH
npUOIMKEHHBIX 3HAUEHUM, colepKalmuxcss B MH(OOPMALMOHHBIX HMCTOYHHMKAX, MOXKHO CYIUTh O
HOTPELIHOCTH MPUOIINKEHHUS;

2) TMOHATH, YTO TOTPEILIHOCTh Pe3yJbTaTa BBHIUYMCICHHN NOJDKHA OBITH COM3MEpPHMA C IOTPEIIHOCTHIO
UCXOJIHBIX JJAaHHBIX.

AnredOpanyeckue BbIpasKeHU s
Yuenux nayuumcs:

1) BnajgeTh MOHATHSIMHU «TOXKICCTBOY», TOXKACCTBEHHbBIC MPEOOPA30BaHMs, pelIaTh 3a1a4H, COCPIKAIINEC
OyKBEHHbIE JJaHHbIE, paboTaTh C PopMyIamu;

2) BBINOJHITH MHPEOOpa30OBaHMsl BBIPAKCHHH, COJEPKAIMX CTENEHH C IEJIbIMA MOKa3aTelisiMH U
KBaJ[paTHbIE KOPHHU;

3) BBINOJHITh TOXICCTBEHHbIC MPEOOpPA30BaHUs PAIMOHAIBHBIX BBIPAKECHHH HA OCHOBE IPAaBHUI
JeWCTBUI HaJl MHOTOYJICHAMH U anredbpanyeckKuMHU ApoOsmMHu;

4) BBINOJHATH PA3JI0KEHHE MHOTOUICHOB HA MHOXKHUTEIN

Yuenux nonyuum 603MOACHOCHb HAYYUMBCAL:

1) Hay4uThCS BBINOJHATH MHOTOIIArOBBIE MPEe0Opa30BaHUS PAIIMOHATBHBIX BBIPAKCHUH, NMPUMEHSS
HIMPOKHA HabOp COCOOOB U MPUEMOB;

2) TPHUMEHSTH TOXKACCTBEHHBIC NPE0Opa3oBaHMsl Ul PEIICHUS 3a]ad U3 Pa3lIMYHBbIX pa3/ielioB Kypca
(HarmpuMep, U1 HaXOXKAeHUS HauOOJIbIIEero/HauMEHbILIEro 3HAaUE€HHS BHIPAKEHNU).

YpaBHeHus1
Yuenux nayuumcs:




1) pemaTh OCHOBHBIC BUJIbI YPABHEHHIA C OJIHOW TIEPEMECHHOI;

2) TOHUMATh ypPaBHEHHE KaK BAXXHEUIIYID MAaTEMAaTWYEeCKyH MOJCNb Ui ONHCAHHS W W3y4CHUS
pa3zHo0Opa3HBIX PeaTbHBIX CUTYAlUH, PElIaTh TEKCTOBBIE 33/1a4H alIreOpandyecKiuM METOIOM;

3) UpUMEHSATH rpadueCcKue MPEIICTABICHUS Ul KCCIICAOBAHHS YPaBHCHUH.

Yuenuk nonyuum 603MOHCHOCHb HAYYUMbCA:

1) oBnaneTh cenUaTbHBIME IPUEMAMU PEIICHUS YPAaBHCHUH; YBEPEHHO IIPUMEHSTH allliapaT ypaBHCHUH
JUIS pellieHUs] pa3HOOOpa3HbIX 33]1a4 U3 MATEMAaTUKU, CMEXXHBIX IIPEIMETOB, IPAKTUKU;

2) TUPUMEHATH rpadHuecKue MPEICTABICHUS IS UCCIICIOBAHHS YPAaBHEHUH, COJECPKAIIUX OyKBCHHBIC
KOA(PHUIIUEHTHI.

OcHOBHbIE IOHATHS, YHCIOBbIE (PYHKIHH
Yuenux nayuumcs:

1) moHMMaTh M WCIOJB30BaTh (YHKIMOHAJIbHBIC IOHATUS W S3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaYEHHS);

2) cTpouTh TpaduKu IEMEHTAPHBIX (QYHKIIHIT; KCCIEA0BATh CBOMCTBA YMCIOBBIX (DYHKIUI HA OCHOBE
W3Y4EHHUS MMOBEJECHUS UX TPAapUKOB;

3) moHUMaTh QYHKIIMIO KaK BAKHEHIITYI0 MATEMATUIECKYIO MOJICIb JUISl OIIMCAHUS TPOIIECCOB U SBJICHUI
OKPY)KAIOILIEr0 MHpa, NPUMEHATh (DPYHKIUOHAJIBHBIM S3bIK Ui ONUCAHUS M MCCIEA0BaHUS
3aBUCHUMOCTEN MEXy GU3NUECKUMU BETMUYNHAMH.

Yuenux nonyuum 603MOHCHOCHb HAYYUMbCA:

1) mpoBOAWTH WCCIIENOBAHUS, CBS3aHHBIC C M3YYCHHEM CBOWCTB (YHKIUH, B TOM YHCIE C
HCI0JIb30BAHNEM KOMIIBIOTEPA; Ha OCHOBE TpaMKOB U3YUEHHBIX (PYHKIUN CTPOUTH OoJiee CI0KHbIE
rpaduku (KyCOYHO-3aaHHBIE, C «BBIKOJOTHIMI TOYKAMU U T. I1.);

2) WCMOJIb30BaTh  (DYHKIMOHAIBHBIE MNPEACTABICHUS W  CBOWMcTBA (YHKIMHA JIsI  PELICHUs
MaTeMaTHYeCKHX 3a7a4d U3 pa3INuHbIX pa3esioB Kypca.

OnucarejibHasi CTATHCTHKA
Yuenux nayuumcs.

1) wucmosp30BaTh MPOCTEHIINE CIIOCOOBI MPEICTABICHHS M aHAIN3a CTATHCTHYCCKIX JAHHBIX.
Yuenux nonyuum 603MOACHOCHb HAYYUMbCA:

1) mpuoOpecTH NepBOHAYAIBHBIN OINBIT OpraHW3allMd cOOpa IaHHBIX IPHU IPOBEICHHU OIpOca

00IIIeCTBEHHOTO MHEHUS,

2) OCYLIECCTBISTDH MX aHAJM3, IIPEICTABISTE PE3YJIbTATHI OIPOCA B BUIE TaOIHIIBI, JHATPAMMBL.

KomOunaTopuka
Yuenux nayuumcs:
1) pemrath KOMOMHATOPHBIC 3a/1a4K HA HAXOXK/JCHHE YKCIa OOBEKTOB MIIM KOMOHHAIIUIA.
Yuenux nonyuum 603MOACHOCHb HAYYUMbCA:
1) HayYUTHCS HEKOTOPBIM CIICIHUATBHBIM MIPHEMAM pelIeHHs KOMOWHATOPHBIX 3a/1a4.
8 ki1ace

PanuoHaabHbBIE YHCIA
Yyenux nayuumcs.
1 )mroHuMaTh 0COOCHHOCTH JECATUYHON CHCTEMBI CYMCIICHHUS;
2)BIIaJIeTh MOHATUSIMHU, CBSI3aHHBIMHU C JIETUMOCTBIO HATypaJIbHBIX YHCEIT;
3)BbIpakaTh YMCIIAa B SKBUBAJICHTHOW (hopMme, BbIOMpas Hauboliee MOIAXOMAAIIYI0 B 3aBHCHUMOCTH OT
KOHKPETHOM CUTYyAaLNH;
4) cpaBHUBATH U YIOPSAOYUBATH PAllMOHATLHBIEC YHCTIA;
5) BBIMOJIHATH BBIYUCIICHUS C PAllMOHAIBHBIMHU YHCIAMH, COYeTas YCTHbIE M MHUCHbMEHHBIE MPUEMBI
BBIUHCIICHUH, IPUMEHEHUE KAIBKYIISITOPA;
Yuenux nonyuum 603M0HCHOCHb HAYHUMBCA.
1) MmO3HAKOMHUTHCS C TO3UIIHOHHBIMU CHCTEMAMHM CUYHCIIEHUS ¢ OCHOBAHUSMHM, OTIIMYHBIME OT 10);
2) yruyOWTh M pa3BHTh MPEACTABICHUS O HATYPAIBHBIX YHCITaX U CBOMCTBAX JICIUMOCTH;
3) Hay4YWTbCsS HCIOJB30BaTh MPHUEMBI, PAIMOHAIU3UPYIOIINE BBIUCHIICHUS, TPHOOPECTH TMPHUBBIYKY
KOHTPOJHMPOBATH BBIYUCIICHUS, BEIOWPAsI TOAXOISAIINI ISl CUTYalllud CIOCo0.
JlelicTBUTEIbHBIE YHCJIA.
Yyenuxk nayuumcs.
1) Hcnoap30BaTh HauaJIbHBIC IPEJACTABICHUS O MHOXECTBE JCHCTBUTEIILHBIX YHCET,
2) BnaneTth MOHATHEM KBaJIpaTHOTO KOPHS, IPUMEHSTh €r0 B BBIYMCICHUIX




Yuenux nonyyum 603MOACHOCHb HAYYUMBCAL:
1) pa3BUTH NPEICTABICHUE O YUCIIC M YUCIOBBIX CHCTEMAaX OT HATYpPaJIbHBIX JI0 ICHCTBUTEIBHBIX YUCEI;
O pOJIM BBIYUCIICHUH B YEJIOBEYECKOU ITPAKTHUKE;
2) pa3BUTh W YrIyOWTh 3HaHHS O JNCCATHYHOM 3alMCH JCHCTBHUTEIBHBIX YHCEN (NEPUOIMYECCKUE U
HEMepUOaNIECKUE APOOH)
N3mepenus, npudankeHns1, OLEHKH.
Yuenux nayuumcs.

1) wucronb30BaTh B XOJE PEUICHUS 3a7ad dJIEMEHTApHBIC MPEICTABJICHHS, CBS3aHHBIE C

NpUOIMKEHHBIMHA 3HAYCHUSMH BEJTMYNH.
Yuenux nonyyum 603MOACHOCHb HAYYUMBCSL:

1) moHMMaTh, YTO YHMCIOBBIC IaHHBIC, KOTOPBIC MCIOJB3YIOTCA Uil XapaKTEPUCTUKUH OOBEKTOB
OKpPYXAIOIIET0 MHpA, SBISIOTCS IPEUMYIIECTBEHHO NPUOMIKEHHBIMH, 4YTO TIO 3alluCH
NpUOIMKEHHBIX 3HAYEHUH, coAepiKallluXcsli B MHPOPMAIMOHHBIX MCTOYHHKAX MOXKHO CYIUTh O
MOTPEIIHOCTH NMPUOIMKEHHUS,;

2) TIOHUMATh, YTO MOTPEIIHOCTh PE3YJIbTAaTa BEIYUCICHU JOKHA OBITH COM3MEPUMA C TIOTPELITHOCTHIO
MCXOJIHBIX JTAHHBIX

Auaredpanyeckue BbIpajkeHHs.
Yuenux nayuumcs.
1) BiageTh MOHITUAMH TOXICCTBOY», KTOXKCCTBECHHBIC IPEOOPA30BAHUS, PEIIATh 3a]a4H, COJICPIKAIIIIE
OyKBEHHBbIE JIaHHbIE, paboTaTh ¢ opMynamu;
2) BBINOJHITH TMPEOOPA30BAHUS BBHIPAKEHUM, COJCPKAIIMX CTCIIEHH C LEIbIMH [OKA3aTelsIMH U
KBaJIpaTHbIE KOPHH;
3) BBINOJHSITH TOXICCTBEHHBIC MPEOOPA30BAHUS PAIIMOHATIBHBIX BBHIPAKECHHI HAa OCHOBE MPAaBUII HAJ
anredpandeckuMH Ipo0sMu
Yuenux nonyyum 603MOACHOCHb HAYYUMBCSL:

1) BBIMOJIHATH MHOTOIIIATOBBIE TIPEOOPa30BaHKS PAIMOHATBHBIX BRIPAKECHHUN, IPUMEHSIS ITUPOKHIA HAOOp

croco0O0B U TIPUEMOB;

2) MPUMEHSTH TOXICCTBEHHbIC IPEOOPa30BaHus /IS PEIICHHS 3a1a4 U3 Pa3IMYHbIX pa3/IeyioB Kypca.

YpaBHeHus.
Yuenuk nayuumcs.

1) pemaTh KBagpaTHbIC ¥ IPOOHBIC PAMOHAILHBIC YPABHEHHSI C OJHON EPEMEHHO

2) TOHMUMATh YpPABHEHHS KaK BaXKHEHINYH0 MaTEMaTHYeCKyIH0 MOJCIb JUI ONUCAHUS U HU3YYCHHSI
pa3zHoO00pa3HbIX pealbHbIX CUTYaLlU, PelIaTh TEKCTOBbIE 3ajaul alNredpandeckuM METO10M

3) npuMeHsATh rpadruecKue MPEACTABICHUS I KCCIICAOBAHUS YPaBHCHUI

Yuenux nonyyum 603MOACHOCHb HAYYUMBCSL:

1) oBnazeBaTh CHEUUATbHBIMUA IPUEMAaMH PpEIICHHS YPaBHEHHH, YBEPEHHO MPUMEHSAThH armapaT
YpaBHEHUH Ui pEelIeHUs Pa3HOOOpa3HbIX 3a/1a4 U3 MAaTEeMAaTUKH, CMEXHBIX ITPEIMETOB, MPAKTUKU

2) TPUMEHATH rpadUuecKre MPeACTaBICHHS I HCCIICAOBAHUS YPaBHEHHH, COIEPKAIMX OYKBEHHBIE
KO3 pUIueHTHI.

Hepagsencraa.
Yuenux nayuumcs.
1) moHMMAaTh W MPUMEHITH TEPMHUHOJIOTHIO U CHMBOJIUKY, CBS3aHHBIC C OTHOIICHHEM HEPAaBEHCTBA,
CBOICTBA YMCIIOBBIX HEPABECHCTB;
2) peliaTh JUHEHHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CHCTEMbI
3) mpUMEHSTH anmnapar HepaBeHCTBA Ul PELICHHS 3a/1a4 U3 Pa3IMnYHbIX pa3/elioB Kypca
Yuenux nonyyum 603mMOACHOCHb HAYYUMBCL:
1) pa3HOOOpa3HBIM IMpUEMaM JI0Ka3aTeIbCTBAa HEPABEHCTBA; YBEPEHHO IIPHMEHSIThH aIlliapaTt HePaBEHCTB
JUISL pELIeHns] Pa3HOOOPa3HBIX MaTeMaTHUYECKHX 33/1a4 U 33J]a4 U3 CMEXHBIX ITPEIMETOB, IPAKTHUKH;
2) IPUMEHATh  KOOPAMHATHYIO MPSAMYK Uil M300paKCHUsI MHOXKECTBA DEIICHUH JHHEHHOTOo
HEPABEHCTBA.
OcHOBHbIE MOHATHS, YN CIOBbIe (PYHKIUH.
Yuenuxk nayuumcs.
1) mnoHMMaTh W HCHOJB30BaTh (PYHKIHOHAIBHBIE MOHSATHS W SI3bIK (TEPMUHBI, CHMBOJUYECKHE
0003HaYCHHUS);




2) crpouts rpaduku QyHKIMI yzh y =A/x . 5
X , MCCIIEZIOBATh CBOWCTBA YMCIOBHIX (DYHKLIUH Ha

1
OCHOBE M3YUEHHUsI TIOBEACHUS X TPAPHKOB;

3)

MOHMMATh (YHKIHUIO KaK BaXHEUIIYI0 MAaTEeMAaTHYECKYI0 MOJENb JUIsl OMHCAHHS MPOLIECCOB H
SIBIICHUH OKPYKAIOIIETO MUPA, TPUMEHATh (QYHKIIMOHAIBHBIHN S3bIK JUIs ONMMCAHUS U UCCIICAOBAHUS
3aBUCUMOCTEN MEXy (PU3MUECKUMU BETUUMHAMHU.

Yuenux nonyuum 603mooicnocms HAy4UmsbCcsi.
1)

MIPOBOJIUTH HCCIICJOBAHUS, CBSA3aHHBIE C W3y4YEeHHEM CBOWMCTB (DYHKIIMH Ha OCHOBE Tpa(HKOB
W3YYEHHBIX (QYHKIUN

2) WCIOJIb30BaTh (DYHKIMOHAIBHBIC TPEICTABICHUS M CBOMCTBA (YHKUMH Ui pELICHUSI

MaTeMaTUYECKUX 3a7a4 U3 pa3IMuHbIX pPa3/IeioB Kypca.

OnucarejibHasi CTATHCTHKA.
Yuenux nayuumcs.

1) wucmoab30BaTh MPOCTEHIITNE CIIOCOOBI MPEACTABIICHHS U aHATN3a CTATUCTUYCCKUX JIAHHBIX.
Yuenux nonyuum 603mMOoACHOCHb HAYYUMbCA.:

1) OmBIT MPOBEICHUS CIYYaWHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C MOMOIIBK KOMITBIOTEPHOTO
MOJENIUPOBAHUS, HHTEPIIPETALMU UX PE3YIbTATOB

9 kjacc
Pa3znen «Apudpmernka»

PaunonanbHbIe ynciia
Yuenux nayuumcs:

1) CpaBHUBATH U YIOPSIOUNBATH PAIIOHAIBHBIE YHCIIA;

2) BBITIOJHATH BBHIYUCIICHHS C PAIMOHAIBHBIMU YHCIIAMHU, COYETasl YCTHHIE W MUChbMEHHBIE TTPUEMBI
BBIYMCIIEHUH, IPUMEHEHHUE KAJIBKYJIATOPA;

3) HUCIOJB30BATH NOHATHS U YMEHUS, CBA3AHHBIEC C IPONOPLHOHAIBHOCTHIO BEIMYHH, POIIEHTAMU B
XOJIe pelIeHUsI MaTEMAaTUYECKUX 3a/1a4 U 3a]a4 U3 CMEXHBIX [TPEAMETOB, BBIIOJIHITH HECIOKHbIE
MIPAKTUYECKHUE PAaCUEThI

4) TNPUMEHSTH MNOHSTHS, CBI3AHHBIE C AEIIMMOCTBIO HATYPAJIBHBIX YHCET

Yuenux nonyuum 603MOACHOCHL HAVYUMBCAL:

1) TO3HAKOMHUTHCS C MO3ULIMOHHBIMU CUCTEMAMH CUUCIIEHUS! C OCHOBAHUSIMU, OTJIUYHBIMU OT 10;

2) yriyOuTh U Pa3BUTH MPEACTABICHUS O HATYPaJbHBIX YHCIAX U CBONCTBAaX ACTUMOCTH;

3) HAay4YUThCA UCIOJIB30BATh MPUEMBI, PALIMOHAIM3UPYIOLIUE BBIYUCICHUS, TPUOOPECTH MPUBBIUKY
KOHTPOJMPOBATh BBIYUCIICHUS, BEIOUPAst MOAXOIALIUHN ATl CUTYalluU CIOCO0.

JlelicTBUTEIbHBIE YK CIA

Yuenuk nayuumcs.
1) MCHOJIb30BaTh HAYAJIbHBIE MIPEICTABICHHS O MHOXKECTBE JCHCTBUTEIbHBIX YHCEIL;
2) BIAAETh NOHATHEM KBAJPATHOTO KOPHSI, IPUMEHSTh €r0 B BBIUMCICHUSX;

Yuenux nonyuum 603MOACHOCHb HAVYUMBCSL:

1) pa3BUTH MPEACTABJICHUE O YMCIE U YHCIOBBIX CHUCTEMaxX OT HATYPaJIbHbBIX JI0 JEUCTBUTEIbHBIX
YHUCEJI; O POJIM BBIYMCIIEHUN B YEJIOBEUECKOM MPAKTHUKE;

2) pa3BUTh U YIIyOUTh 3HAHUS O JECATUYHOM 3amHUCHU JACHCTBUTENBHBIX YHUCEN (IMIEPUOIUYECKHE U
HETIePUOINYECCKUE APOOH).

HN3mepenusi, npudInKeHNsI, OLEHKH
Yuenux nayuumes:

1) WCHOJIb30BaTh B XOJE€ pEUIeHUs 3aJad DJIEMEHTApHbIE IMPEACTABJICHUS, CBS3aHHbBIE C

MpUOTMKEHHBIMHU 3HAYEHUSMU BEJIHYMH.
Yuenux nonyuum 603MOACHOCHb HAVUUMBCSL:

1) MOHATh, 4YTO YHCIOBBIE [aHHBIE, KOTOPBIC WCIONB3YIOTCA ISl XapaKTePUCTUKH OOBEKTOB
OKPY)KAIOIIEr0 MHUpa, SBISIOTCS TMPEUMYIIECTBEHHO NPUOMIKEHHBIMH, YTO II0 3aluCu
MpUOIMKEHHBIX 3HAYEHUH, COAEPKAIMXCS B MHGOPMAIMOHHBIX UCTOYHHKAX, MOXKHO CYIUThH O
MOTPEIIHOCTH MPUOTMKECHHUS,

2) TOHATH, YTO MOTPEIIHOCTh Pe3yIbTaTa BRIUUCICHHS JOJHKHA OBITH COM3MEPUMA C TIOTPEITHOCTHIO
HCXOJIHBIX JIAHHBIX.

AuredpanyecKkue BbIPaKeHHs




Yuenux nayuumcs.

1) omepupoBaTh MOHATHAMH "TOXIECTBO", "TOXIECTBEHHOE IpeoOpa3zoBaHue", pemiath 3a4adH,
cozepxaiue OyKBeHHBIE JaHHBIE, padOTaTh ¢ POPMYIIaMHu;

2) oInepupoBaTh MOHATUAMU "KBaJApPaTHBIM KOPEHB', IPUMEHATH €r0 B BBIUYUCIICHUSX;

3) BBINOJHATH NPEOOPAa30BaHUE BBIPAKEHUM, COAEP)KALIUX CTEINEHU C LEJIbIMHU I0Ka3aTelsiMU U
KBaJIpaTHbIE KOPHH;

4) BBINOJHATH TOXJECTBEHHBIE MPEOOpa30BaHMs PAIlMOHAJIbHBIX BBIPAXKEHUM Ha OCHOBE IPaBHII
JEeWCTBUI HaJl MHOTOYWICHAMH H alreOpandecKuMH ApoOsMu;

5) BBINOJIHATH Pa3I0kKEHHUE MHOTOUJIEHOB HA MHOKUTEIH;

6) NpPUMEHATh IpPeoOpa3OBaHUs BBIPAKEHUM Ui PEIIEHUs pa3IUYHbIX 3a/a4 M3 MaTeMaTHKH,
CMEXHBIX IIPEJMETOB, U3 peaIbHON IPAKTUKHU.

Yuenux nonyyum 603MOHCHOCHb HAYYUMbCA:

1) BBINOJIHATE MHOTOILArOBbIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXEHHUM, MPUMEHSS IHPOKHM
Habop cnoco0oB U NPUEMOB;

2) TNPUMEHSATH TOXKIAECTBEHHbIE MpeoOpa3oBaHMsl Il pEIICHU 3a/1a4 U3 pa3IMYHbIX Pa3AesoB Kypca.

YpaBHeHus1
Yuenux nayuumcs.

1) pemarb OCHOBHBIE BHJbl PAlMOHAJIBHBIX YPAaBHEHHH C OJHOM MEPEMEHHOM, CHCTEMBI JBYX
YpaBHEHUH € ABYMS IEPEMEHHBIMU;

2) TNPUMEHATh AHATUTUYECKUN U rpa@UuecKuil SI3bIKH JJIs UHTEPHpPETalii MOHATUN, CBSI3aHHBIX C
MOHATHEM YpaBHEHUS, Ui PELIEHUs] YpaBHEHHUH U CUCTEM YpaBHEHU;

3) MOHMMAaTh ypaBHEHHE KaK BaKHEMIIYI0 MaTeMaTHMYECKyH0 MOJENb JUIl ONMHCAHUS U H3Yy4CHHS
pa3zHoO0Opa3HbIX peabHbIX CUTYallUi, peliaTh TEKCTOBbIE 33/1a4M ajreOpaniyeckuM METOJIOM;

4) TPOBOJWUTH NPOCTEUIINE HCCIEAOBAaHUS YPAaBHEHUM M CHCTEM YpPaBHEHMI, B TOM YHCIE C
IIPUMEHEHHEM IpaduuecKux NpeAcTaBlIeHul (yCTaHABIUBATh, UIMEET JIM ypaBHEHHUE WM CHUCTEMa
YPaBHEHMH pELIeHMs], €CIIU UMEET, TO CKOJIBKO M IIp.)

Yuenux nonyuum 603MOHCHOCHb HAYYUMbCA:

1) HCIONB30BaTh UIMPOKUN CIEKTP CIEHHMAIBHBIX IPUEMOB pPEIICHUS YPABHCHUM U CHCTEM
YPaBHEHHI; YBEPEHHO IIPUMCHATH allaparT YPaBHEHHMM M HEPABEHCTB [UIA  PEIICHHSA
pa3sHOOOpa3HbIX 33Ja4 U3 MAaTEMaTHKH, CMEKHBIX IIPEIMETOB, PEATbHON MPAKTUKH.

HepaBencrBa
Yuenux nayuumcs:

2) TOHMMAaTb TEPMMHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOLIEHWEM HEPABEHCTBA, CBOMCTBA
YHCIJIOBBIX HEPABEHCTB;

3) pemarb JIMHEHHBIE HEPABEHCTBA C OJHOW INEPEMEHHONW M HX CHCTEMBI; pEIlaTh KBaJpaTHBIC
HEpaBEHCTBA € ONOPO Ha rpaduyeckue npeacTaBIeHus;

Yuenux nonyuum 603MOACHOCHb HAYYUMbCAL:

1) 0CBOUTH pa3HOOOpa3HbIE MPUEMBI 10KA3aTEIbCTBA HEPABEHCTB;

2) NpUMEHATH rpaduyeckue MpeacTaBICHUs Ul UCCIEIOBaHHUsS HEPABEHCTB, CUCTEM HEPaBEHCTB,
coJiepkanux OykBeHHbIE KOAPPUITUEHTHI.

3) MpHUMEHATH anmnapaT HEPABEHCTBA JUIA PELIeHUs Pa3HOOOpa3HBIX MaTEMATUUYECKUX 3aJiay, 3a/1a4 U3
CMEKHBIX ITPEMETOB U MPAKTUKH.

Paznen «Pynxkuum»

Yucii0Bble MHOXKECTBA
Yuenux nayuumcs.
1) NOHUMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C TIOHATUEM MHOXECTBA, BBIIIOJIHATE ONIEpaLU
Ha MHOXECTBaMU;
2) HCIIOJb30BaTh HAYAJIBHBIE MPEACTABIECHUS O MHOKECTBE AEHCTBUTEIbHBIX YUCEIL.
Yuenux nonyuum 603MOACHOCHb HAYYUMBCAL:
1) pa3BHBaTh NPEACTABIECHUE O MHOYKECTBAX;
2) pa3BUBaTh MPEACTABIECHUE O YHUCIIE U YHUCIOBBIX CUCTEMAX OT HATYpPaIbHBIX O IEHCTBUTEIBHBIX
YHCEJl; O POJIM BBIUMCIIEHUH B IIPAKTHKE;
3) pas3BUBaThb U YIIyOUThb 3HAHUS O JECATUYHON 3alMCH JEHCTBUTENBHBIX YUCeNl (MIepUOANYECKHE U
HEeMepHOINUECKUe Ipoon).
YuciioBbie pyHKIHU




Yuenuk nayyumcs.

1) TMOHMMAaThb M HCHOJB30BaTh (PYHKIIMOHAIbHBIE TMOHSTUSA, S3bIK (TEPMHHBI, CHMBOJIHUYECKUE
0003HaYCHHS);

2) CcTpouTh TpadyKH IEMEHTApHBIX (PYHKUINH, UCCIEA0BATh CBOMCTBA YHCIOBBIX (DYHKIMIA HA OCHOBE
M3yUYEHHs TIOBEICHUS MX Ipa(uKoB;

3) moHMMATh (PYHKUMIO KaK BYKHEUIITYI0 MAaTEMaTHUECKYIO MOJIEIb JUIS OMTMCAHUS ITPOLIECCOB U SBJICHUI
OKpPYXAIOIIEr0 MHUpa, NPUMEHITh (YHKIMOHATIBHBIA S3BIK JUIS ONHCAHUS W HCCIICHOBaHUS
3aBUCUMOCTEN MEXy (PU3MUECKUMHU BETUUMHAMHU.

Yuenux nonyuum 603MOHCHOCHb HAYYUMbCA:

1) TpPOBOIUTH HCCIECNOBAHMS, CBS3aHHBIE C W3YyYCHHEM CBOMCTB (YHKIHMA, B TOM 4YHCIE C
MCIIOJIb30BAHUEM KOMIIBIOTEpA; HA OCHOBE IPa(UKOB U3yYCHHBIX (PYHKIUI CTOUTH 00Jiee CIOKHBIE
rpaduKu (KyCOYHO-3aJaHHBIE, C "BBIKOJIOTHIMH" TOYKAMH U T. I1.);

2) WCNOJb30BaTh (YHKUMOHAIbHBbIE NPEACTABIECHUS W  CBoMicTBa (YHKUMH I peLIeHUs
MaTeMaTHYECKUX 3a7a4 U3 pa3IMuHbIX pa3/IeioB Kypca.

Pa3nen «UucaoBbie mocae10BaTeIbHOCTI
Apugpmemuueckue u zeomempuueckue npozpeccuu
Yuenux nayuumcs.

1) MOHUMAaTh U UCIOJIB30BATh S3bIK MOCIEN0BATEIBHOCTEN (TEPMUHBI, CUMBOJINYECKHE 0003HAUCHMS);

2) npuMeHATh GOPMYJIbl, CBSI3aHHBIE C apU(PMETHUECKON U T€OMETPUUYECKOI MpOorpeccusiMu, U ammapar,
cOpMUPOBAHHBIN MpPU W3YUYEHUU APYTUX pa3[esioB Kypca, K peHIeHHIO 33/ad, B TOM 4YHCIE C
KOHTEKCTOM U3 peaibHOM KU3HHU.

Yuenux nonyuum 603MOHCHOCHb HAYYUMbCA:

1) pemarh KOMOMHUPOBAHHBIE 33/1a4M C IpUMEHEeHHEM (HOopMYJ N-TO YjieHa U CYMMBI N MEPBBIX YJIEHOB
apumMeTryecKkoil U TreoMeTpUUYecKOd NpOrpeccuil, MpUMeEHss MPU ITOM almapar ypaBHEHHH u
HEPABCHCTB;

2) NMOHMMAaTh apU(PMETHUYECKYI0 M TEOMETPUYECKYI0 NPOrpecCHH KakK (YHKUUU HaTypalbHOIO
apryMeHTa; CBS3bIBATH apU(PMETUUECKYIO IPOTPECCUIO C JIMHEMHBIM POCTOM, F€OMETPUYECKYIO - C
HKCHOHECHIIMAIBLHBIM POCTOM.

Pa3znes «BeposiTHOCTb U CTATHCTHKA»

OnucarejbHasA CTATHCTHKA
Yuenux naywumcs.

1) ucmoap30BaTh MPOCTEHIINE CITIOCOOBI MPEACTABICHUS M aHAIN3a CTATUCTUYECKHUX JTaHHBIX.
Yuenux nonyuum 803M0HCHOCHIb HAVHUMBCSL:
1) npuoOpecTd MEpBOHAYANBHBIM OIBIT OpPraHU3alMK cOOpa JaHHBIX I[P IPOBEACHHHM OIpoca
0OIIIECTBEHHOTO MHEHHs, OCYIIECTBIIATh WX aHAINW3, MPEACTABJIATh PE3YJbTAaThl ONpOCa B BHJIC
TaOJIMIIBI, THATPAMMBI;
2) Hay4YMTHCS IPUBOAUTH COAEPIKATEIIbHBIE IPUMEPHI HCIIOJIb30BAHMS IS OITUCAHUS JaHHBIX.
Cay4aiinble COOBITHSI M BEPOSTHOCTH
Yuenux nayuumes.

1) HaxoAuUTh OTHOCHUTEIILHYIO YaCTOTY M BEPOSTHOCTD CIY4aiiHOTO COOBITHSL.
Yuenux nonyuum 603mM04CHOCHIb HAVHUMBCSL:

1) mpuoOpecTH ONBIT MPOBEACHUS CIyJallHBIX OKCIIEPUMEHTOB, B TOM YHCIE C [OMOIIBIO

KOMITBIOTEPHOTO MOJICTTUPOBAHUS, HHTEPIPETAIIUU X PE3yIbTaTOB.

KomOunnaropuka
Yuenuxk nayuumcs.

1) pemaTh KOMOMHATOPHBIE 3a7a4K HA HAXOXICHHUE YUCIIa OOBEKTOB MM KOMOMHAITHIA.
Yuenux nonyuum 603MOHCHOCHb HAVYUMbCAL:

1) Hay4MThCS HEKOTOPHIM CIEIHATBHBIM IPUEMAM pPElICHNsT KOMOMHATOPHBIX 33/1a4.
DJIeMeHThI NPUKJIATHOH MATEeMATHKH
Yuenuxk nayuumcs.

1) wucnoap30BaTh B X0JI€ PEIICHUS 3314 3JICMEHTapHBIC TPEICTABICHUS, CBA3aHHBIC C TIPUOIMKEHHBIMU
3HAYEHUSIMU BEJIMYHH.

Yuenux noayuum 603MONCHOCHb HAVYUMbCA:

1) NOHATH, YTO UYHUCIIOBBIC JAHHBIC, KOTOPHIC HCIOIB3YIOTCS Ui XapaKTEPUCTHKU OOBEKTOB
OKPYKAIOIIET0 MHpA, SBISIOTCS MPEUMYIIECTBEHHO NPUOMIKEHHBIMH, YTO TIO 3aMUCH




npUOIMKEHHBIX 3HAUCHHUH, cofepKamuxcss B HMH(OOPMAIMOHHBIX HMCTOYHHMKAX, MOXXHO CYIOHUTH O
MOTPELTHOCTH MPUOITHKEHUS
2) TOHSTh, YTO MOTPEIIHOCTh PE3yJbTaTa BBIYMCICHHUH JOJDKHA OBITh COM3MEpPHMA C MOTPEHIHOCTHIO
HCXOJIHBIX JIAHHBIX.
COILEPXKXAHHUE YYEBHOI'O ITPEJIMETA.
7 kJjace
I'nasa 1. Boipaxenusi. ToxnectBa. YpaBHenus. (22 yaca)
UucnoBele BblpakeHUs. BplpaxeHus ¢ nepeMeHHbiMH. CpaBHeHUE 3HaueHHM BblpaxkeHuil. CBoiicTBa
neiictBuil Haj uucnamu. ToxkaectBa. ToxaecTBEHHbIE MPEeOOpa3OBaHUs BHIPAKECHUM. YPaBHEHHE U €r0
kopHH. JIuHeilHoe ypaBHeHHE C OJHOW nepeMeHHOM. Pemienue 3amad ¢ nmomouplo ypaBHeHui. CpenHee
apupmMeTHIecKoe, pa3Max U MoJa. MenuaHa Kak CTaTUCTHYECKasi XapaKTePHCTUKA.
I'nasa 2. ®yukuuu (11 4)
Uro takoe ¢yHkiusa. Boruncnenue 3HadeHuit QyHkuuu no Qopmyne. I'papuk ynkumu. Ipsmas
MIPOMOPLMOHAIBHOCTD U €€ rpaduk. JIlnneliHas GyHKIus U ee rpaduxk.
I'naBa 3. CreneHsb ¢ HATYpaJbLHbIM Noka3aTteiem (11 4)
Omnpenenenre CTENEHU C HATypalbHBIM IOKa3aTeleM. YMHOKEHUE U JelieHue crterneHeil. Bo3BeneHue B
cTeneHb npousBeneHHs. OIHOUJIEH M €ro CTaHAAPTHBIM BHJ. YMHOXEHUE OJHOWIEHOB. Bo3BeneHue
O/IHOUJIeHa B cTenenb. Dynkimu y=X> n y=x>
I'naBa 4. MHorou4iensl. (17 4)
MHorousneH u ero cranaapTHeid BUJl. CIOKEHHE W BBIYUTAHHE MHOTOWICHOB. Y MHOXKE€HHE OJHOWIECHA Ha
MHOTOWIEH. BblHeceHne o0mero MHOXHUTENS 3a CKOOKH. YMHOXEHHE MHOTOWieHa Ha MHOTOYJIEH.
Pa3noxeHne MHOrouUsIeHa Ha MHOKUTENH CIIOCOOOM I'PYNITUPOBKH.
I'naBa 5. ®opmyJibl COKPALIEHHOT0 YMHOXKeHud. (19 1)
Bo3Beznenue B kBagpaT v KyO CyMMBI M Pa3HOCTH JIBYX BbIpaskeHUH. Pa3nojkeHrne Ha MHOYKUTEIH € TIOMOIIBIO
(dbopMyn KBaJpaTa CyMMBI U KBajpaTa pa3HOCTU. YMHOXKEHHE PAa3HOCTH ABYX BBIPAXEHHH Ha UX CyMMY.
Pa3noxxenne pazHOCTH KBaJIpaTOB HA MHOXKHUTENU. Pa3noxeHre Ha MHOXKUTEIU CyMMBI U Pa3HOCTU KyOOB.
[IpeoGpa3oBanue 11€710T0 BhIpaXKeHHsI B MHOTOWIEH. [IpuMeHeHe pa3anuHbIX ClIOcO00B AJIsl Pa3IoKEeHUs Ha
MHOUTEIH.
I'naBa 7. Cucrembl JiMHeHHbIX ypaBHeHH . (16 1)
JluneliHoe ypaBHEHHE C ABYMS TepeMeHHbIMU. ['paduk JMHEHHOTO ypaBHEHHUS C JBYMsI IEPEMECHHBIMU.
Cucrembl JTMHEHHBIX ypaBHEHUN ¢ AByMs mnepeMeHHbIMU. Crioco0 mojactaHoBKU. Croco0 MOACTaHOBKHU.
Crnioco0 croxkenust. Pernienue 3a1ad ¢ NOMOIIBIO CUCTEM ypaBHEHUIA.
IToBTOpenue (6 4)
Oyakuuu. OpgHowieHbl. MHorowieHbl. @OpMysbl COKPAIIEHHOTO YMHOKEHHUS. CHCTEMbl JIMHEHHBIX
YpaBHEHUH.
8 kuaace
I'naBa 1. PauuonanbHble 1podu (24 yaca)

Panmonaneueie Beipaxenus. OcHOBHOE cBOMCTBO Apobu. CoxpamieHue apodeii. CrnoxeHne U BbIYMTAHUE
npobeil ¢ 0MHAKOBBIMU 3HaMeHarensiMu. ClIoKeHHe W BhIYUTaHHE OpoOeil ¢ pa3sHbIMU 3HAMEHATEINsIMU.
Ymuoxenue apoOeii. Bo3Benenue napodbu B crenenn. Jenenue apodeit. [IpeobpazoBanue panmoHanbHBIX
BeipakeHnit. Oynknus Y=K/X u e€ rpaduk. [Toctpoenue rpadukos dynkimu y=K/X.

I'naBa 2. KBagparublie kopuu (20 yacos)

Panmonansupie uucna. Wppanuonanbhbie uucna. KeaapaTHele KopHU. ApudmMeTrnyeckuil KBaJpaTHBIN
KOpeHb. YpaBHeHHE X2 = a. HaxoskeHue npuOImKeHHbIX 3HaYeHUH KBaIpaTHOTO KOpHS. DyHKINSA y=\/x u
e€ rpaduk. KBagpatHelii KopeHs U3 pousBeneHus. KpaapatHeiit kopeHb U3 apoou. KBaapaTHbIii KOpEeHb U3

cTerneHu. BeiHeceHre MHOXKUTEINS 3a 3HaK KOpHA. BeiHeceHne MHOXUTENs 1o 3HaK KopHs. [IpeobpasoBanue
BBIPAKEHUH, COAECPKAINX KBAaAPAaTHbIE KOPHH.

I'maBa 3. KBaapatnsie ypaBaenus (20 yacoB)

Omnpenenenne kBagpaTHoro ypasHeHus. Henomnnsle kBagpatHble ypaBHeHUs. Dopmyna KOpHEN KBagpaTHOTO

ypaBHeHHUs. PemieHue kBaJapaTHOro ypaBHEHHs MO (opmyse. PemeHue 3agad ¢ MOMOIIBIO KBaJPaTHBIX
ypaBHeHuid. Teopema Buera. J[poOHble panMoHalbHBIE YpaBHEHUS M CIOCOOBI MX pemieHus. Perienue
JIpOOHBIX paIMOHAIBHBIX YpaBHEHHH. PemieHue 3agay C MOMOLIbIO  pallMOHAIBHBIX YpaBHEHH.
I'paduueckuii crioco6 penieHus ypaBHeHUH.



I'nasa 4. HepaBenctBa (19 yacoB)
Uucnosele HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPAaBEHCTB. CIIOKEHNE YMCIIOBBIX HEPABEHCTB. Y MHOKEHUE
YHCIIOBBIX HepaBeHCTB. [lorpemHocTs U TouHOCTh MpuOmmxenus. Ilepeceyenne mMHOkecTB. OObeTMHEHNE
MHOXECTB. UHCIIOBbIE NPOMEXYTKU. HepaBeHcTBa ¢ OAHOM IepeMEHHOM. PenieHue HEpaBeHCTB ¢ OJHOM
nepeMeHHoOM. Cuctema HEpPAaBEHCTB C OJHOM IepeMeHHOW. PemieHue cucreM HEpPAaBEHCTB € OJHOM
IIEPEMEHHOM.
I'naBa 5. CreneHns ¢ neJbIM MoKa3arejieM. JjeMeHTbI cTaTUCTHKM (12 4acoB)
Omnpenenenne CTENEHW C LEIbIM OTPULIATENbHBIM IOKa3zareiaeM. CBOICTBa CTENEHU C OTPHUIATEIbHBIM
nokazateneM. [IpuMeHeHre CBOWCTBA CTENEHH C IebIM TokaszareneM. CranmaptHeid Bupa yucia. COop
CTaTUCTUYECKUX JIaHHBIX. ['pynnupoBka cTaTUCTHMYECKUX JaHHbIX. HarnsaHoe mpencraBieHue
craructTuueckoi mHpopmanuu. OpopmMieHrne HATJIAHOTO MPEACTABICHUS CTATUCTUYECKON HH(pOpMAaIHH.
IloBTOpenue Kypca ajaredpsol. (6 yacos)
Panmonaneubie npo6u. Ksaapartusle xopuHu. KBaapaTtHsie ypaBHeHusi. HepaBeHnctBa. CTemneHb € LENBIM
MoKazaresaeM. DJIEMEHThl CTATUCTUKH.

9 kJacc
I'naBa |. KBaapatnunas ¢pynkuus (20 yacos)
Oynkuuu. Obnactb onpeaeneHus GyHKIUU U obsnacTh 3HaueHus QyHkuuu. ['paduk ¢pynkuuu. CBoiicTBa
¢byukuun. KagpaTHbI TpexujeH M ero KopHH. Pa3nokeHue KBaJpaTHOTO TpeXuyjeHa Ha MHOXKUTEINH.
dynxuus y=ax?, ee rpaduk u cpoiictBa. I'padux pynkmuu y = ax’+ n u  y = a(x- m)2 Ioctpoennue
rpadukoB kBaapaTHuHON QyHKIMU. DyHKiwms y = x". Kopenb N-oil creneHu.
I'naBa Il. YpaBHeHusi 1 HepaBeHCTBA ¢ 0/1HOI nepeMeHHoii (14 yacoB)
llenoe ypaBHeHHE W €ro KOpPHH. YpPaBHEHHMs, NMPUBOAMMBbIE K KBaJpaTHbIM. JlpoOHblE palMoHaJIbHbBIE
ypaBHEHUs. PellleHre HepaBEeHCTB BTOPOU CTENEHH C OJTHOM MEepeMEeHHOM. PenieHne HEpaBEeHCTB METOJA0M
MHTEPBAJIOB.
I'nasa |ll. YpaBHeHusi 1 HepaBeHCTBA ¢ AByMs nepeMeHHbIMH. (17 yacoB)
VYpaBHeHHe ¢ JABYMs NEpeMeHHBIMHU U ero rpaduk. I'paduuecknii cnocol pereHus CUCTeM ypaBHEHHH.
Pemienne cucrteM ypaBHeHMH BTOpOM cTemneHU. PemeHue 3amay ¢ MOMOINBIO CHCTEM YPaBHEHH BTOpPOH
creneHd. HepaBeHcTBa ¢ nByMs nepeMeHHbIMH. CHCTEMBI HEPABEHCTB C JBYMs II€pEMEHHBIMU. PenieHue
HEPABCHCTB M CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.
I'naBa IV.Apudmernueckas u reomerpuueckas nporpeccus (15 yacon)
[TocnenoBarensHocTH. Onpenenenue apupmeTuyeckoit nporpeccun. Popmyna N—ro djaeHa apupMeTHIecKon
nporpeccun.  Dopmyna  CyMMBI HEepBbIX WIEHOB apugpmernueckoir mnporpeccuu. Ormnpenenenue
reoMeTpuuYecKoi mporpeccun. @opmyna N-ro wieHa reoMeTpudeckoil nporpeccur. @opmyna cymMmsr N
IIEPBBIX YICHOB F€OMETPUYECKON IIPOTPECCHH.
I'naBa V. Dj1eMeHTbl KOMOMHATOPUKH M TeOpuHU BeposiTHocTeil (12 yacoB)
ITpumepbl KOMOMHATOpHBIX 3ajgau. Pemenne komOuHaTOpHbBIX 3azad. IlepectanoBku. Pa3smenienus.
Coueranusa. OTHOCUTEIbHAS YaCTOTA CIYy4allHOTO COOBITHA. BEposATHOCTh paBHOBO3MOXHBIX COOBITHIA.
IHoBTOpenue Kypca anaredpst 7 — 9 (21 yac)
ToxnecTBeHHOEe THpeoOpa3oBaHue anreOpandyeckux BblpakeHuil. Pemenue ypaBHenuil. Pemenue cucrem
ypaBHeHui. Pemenue TeKCTOBBIX 3anad. PemieHune HepaBeHCTB M uX cucrteM. DyHKIMM M UX CBOWCTBA.
IIporpeccun.

Temarnueckoe miianuposanme 7 kaace (102 49)

Ne KonnyectBo yacoB Ha
Ha3zBanue paznena/reMsl

n/m U3y4YeHUe

1. | I'maa 1. Beipaxxenus. ToxzaecTBa. YpaBHEHUS. 22

2. | I'maBa 2. ®yHKIIMH 11

3. | I'masa 3. CreneHsb ¢ HaTypaJbHBIM MOKa3aTeIeM 11

4. | I'maa 4. MHOTOUJIEHBI. 17

5. | I'maBa 5. ®opMyIibl COKPALIEHHOTO YMHOEHHSI. 19




6 | I'maBa 7. CucteMbl TMHEWHBIX YPAaBHEHHIA. 16
7 | IloBrOopenue 6
Temaruueckoe mianuposanue 8 kiaace (102 v)
Ne KoJsimyecTBo 4yacoB Ha
Ha3Banue pa3nesia/TeMsbl
n/n H3yyeHue
1. | BBoaHoe noBTOpeHue Kypcea anredpsl 7 Kiacca. 1
2. | I'maBa 1. PanimonanbHbIe 1poOH 24
3. | I'maBa 2. KBanpaTHbie KOpHU 20
4. | I'maBa 3. KBampatHbie ypaBHEHUS 20
5. | I'maBa 4. HepaBeHcTBa 19
6 | ['maa 5. CrereHs ¢ meibIM MoKazareaeM. DIIEMEHThI CTATHCTHKU 12
7 | IloBTOpeHME Kypca anredpsl. 6
Temarnueckoe miiannposanue 9 kaacce (102 4v)
Ne KosunvecTBo yacoB Ha
Ha3Banue pa3nena/TeMbl
n/n H3yuyeHue
1. | BBogHOe moBTOpeHHE Kypca anredpsl 8 kiacca. 2
2. | I'maa 1. KBampatuunas GyHKIUS 20
3. | I'maBa 2. YpaBHeHUS U HEPABEHCTBA C OJTHOM MTEPEMEHHOM 14
4. | I'maBa 3. YpaBHEHHUS U HEPABEHCTBA C JBYMsI TIEPEMEHHBIMH. 17
5. | I'maBa 4. Apudmernueckas U reoMeTprIecKast Iporpeccus 15
6 | I'maa 5. DnemeHTH KOMOMHATOPUKU U TEOPUU BEPOSTHOCTEH 12
7 | [loBTOopenue kypca anredpst 7 —9 21




