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1. Ilnanupyemble pe3yIbTAThI 0CBOEHUS Y4eOHOI0 NpeaMeTa

Juunocmmnoie:

y yuawuxcs 6yoym cqpopmuposaHul:

1) OTBETCTBEHHOE OTHOIICHUE K YUCHUIO;

2) TOTOBHOCTh UM  CIIOCOOHOCTh OOydYaOMMXCA K  CaMOpPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBALIMU K 00YUEHHUIO U TTO3HAHHUIO;

3) yMeHue SICHO, TOYHO, TPAMOTHO M3JlaraTh CBOU MBICIU B YCTHON M MUCHMEHHOM
peuH, MOHUMATh CMBICI TIOCTABJICHHON 3aJ]auM, BHICTpaUBaTh apryMEHTAIUIO, IPUBOIUTh
IPUMEPHI U KOHTPIIPUMEPHI;

4) HayabHbIC HABBIKY A/IANITAllUU B TUHAMUYHO U3MEHSIOIIEMCS MUDPE;

5) oKoJoruyeckas KyJbTypa: LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY MHUDPY,
TOTOBHOCTb CJIEIOBATh HOPMaM MPUPOI00XPAHHOTO, 3J0POBbECOEPETAIOIIETO MTOBE/ICHNUS,

6) popmMupoBaHre CIOCOOHOCTH K SMOIIMOHAIIBHOMY BOCIPHUSATUIO MATEMATHYECKUX
00BEKTOB, 3a/1a4, pEeUICHUH, pacCyKICHHUI;

7) yMEHHE KOHTPOJIMPOBATh MPOLECC M PE3yJbTaT ydyeOHON MaTeMaTH4eCKOM
NeATEIIbHOCTH;

Y yuawuxcs mo2ym oblmsb cqhoOpMUpoBaHsi:

1) mnepBoHadalbHBIE MPEACTABICHUS O MaTeMaTUYECKOM Hayke Kak cdepe
YeJI0BEUECKOU JeATEIbHOCTH, 00 3Tamax €€ pa3BUTHs, O €€ 3HAYUMOCTU JUIsl pa3BUTHUS
UBUIN3ALINH;

2) KOMMYHHUKATHUBHasg KOMIIETEHTHOCTb B OOIIEHHUM U COTPYJHUYECTBE CO
CBEPCTHUKAMH B 00pa3oBaTeNbHOM, Y4eOHO-UCCIEN0BATEIbCKOM, TBOPUECKON U APYTrUX
BUJIaX JEATEIbHOCTH;

3) KpPUTHYHOCTH MBIIIUICHUS, YMEHHE pPAClO3HaBaTh JIOTUYECKH HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTINYATH TUIIOTE3Y OT (DaKTa;

4) KpeaTMBHOCTb MBIIIJICHUS, WHHUIIMATUBBI, HAXOIYMBOCTH, AKTUBHOCTH IMpHU
penieHny apupMeTHIecKux 3aaad.

Memanpeomemmnuie:

peryJisiTUBHbIE

yuawuecs Hayyamcsi:

1) bopmynupoBaTh U yAepKUBaTh YHEOHYIO 3a7a4y;

2) BbIOMpATH JACHCTBUSI B COOTBETCTBUU C MOCTABJIICHHOW 3ajaueil U yCIOBUAMM €&
peanu3anuu;

3) mnnaHuUpoBaTh MYTH JOCTIHDKEHMS II€JIe, OCO3HAHHO BbIOMpaTh HauboJee
s pexTuBHBIE CIOCOOBI PEIIeHUs YYeOHBIX U TTO3HABATEIBHBIX 3a/1a4;

4) npenBUAETh YPOBEHb YCBOEHUS 3HAHUI, €70 BPEMEHHBIX XapAKTEPUCTUK;

5) COCTaBIATH IIJIaH U MOCJIEA0BATEIIBHOCTD JICUCTBUIA;

6) OCYIIECTBISATH KOHTPOJIb TTO0 00pa3ily ¥ BHOCUTh HEOOXOIUMbIE KOPPEKTUBHI;

7) alekBaTHO OIICHUBAThH MPABWJIBHOCTh WUJIU OMIMOOYHOCTH BBITIOJIHEHUS y4eOHOM
3a/1auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOYKHOCTH €€ PEIICHMUS;

8) cnnyaTh crnoco0 AEUCTBUS M €ro pe3yjbTaT C 3aJaHHBIM 3TaJOHOM C UEJbIO
0OHapy>KEeHHsI OTKIIOHEHUH U OTIMYHUM OT 3TAJIOHA;

yuawuecst nowyyam 603MOHCHOCMb HAYYUMbCAL:

1) onpenensaTh MOCIEIOBATEIBHOCTh TPOMEKYTOUHBIX II€JI€H U COOTBETCTBYIOITUX
VM JIEUCTBUM C YUETOM KOHEUHOTO PE3YJIbTaTa;



2) mpeABUAECTh BO3MOKHOCTH TMOJYYEHHs KOHKPETHOIO pe3yJibTara MpH PEIICHUU
3a1ad4;

3) ocymiecTBIATh KOHCTATUPYIOIIMH M MPOTHO3UPYIOIINI KOHTPOJIb IO PE3YNbTATY
Y IO c1I0co0y ACHCTBUS;

4) BoIACNATH U GOPMYIIMPOBATH TO, YTO YCBOCHO M YTO HY>KHO YCBOUTH, OMPEEIAThH
KAa4yeCTBO U YPOBEHb YCBOCHUS;

5) KOHUEHTPHUPOBATH BOJIIO ISl MPEOJOIEHUS MHTEIUIEKTYaIbHBIX 3aTPYAHEHUN H
(bu3HUECKUX MPENsTCTBUML;

MO3HABATEJILHbIEC

yuawuecs Hay4amcsi:

1) caMOCTOSITENIbHO BBIACIATH U (DOPMYIUPOBAThH MO3HABATEIBHYIO 11€JIb;

2) UCTI0NIB30BaTh 00IIKE MPUEMBI PEIICHUS 33/1aY;

3) mnOpuUMEHSTh TMpaBWja W TMOJb30BATHCS HWHCTPYKIUSMU UM OCBOCHHBIMH
3aKOHOMEPHOCTSIMH;

4) oCyIIECTBIIATh CMBICJIOBOE YTEHUE;

5) co3naBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA,
MOJEIIN U CXEMBI JUIsl pELIEHUS 3a/1a4;

6) CaMOCTOSITENIbHO CTABUTH LI€JIH, BBIOUPATh U CO3AaBaTh aJTOPUTMBI JIJISl PEILICHHUS
y4eOHBIX MaTEMaTHYECKUX MPOOIIEM;

7) TOHUMATh CYLUIHOCTbh AJTOPUTMUYECKUX MPEANUCAHUNA U YMETh JEHCTBOBATH B
COOTBETCTBHH C MPEUIOKEHHBIM AITOPUTMOM;

8) MoHMMAaTh U HCIIOJIb30BATh MAaTEMAaTUYECKUE CPEACTBA HAISIHOCTU (PUCYHKH,
YepTEeXH, CXEMBI U JIp.) AJI WLTIOCTPALK, HHTEPIIPETAllUU, apTyMEHTAIUY;

9) HaxXOAMTH B PA3MUYHBIX HCTOYHUKAX HH(POPMAIINIO, HEOOXOAUMYIO Ul PELICHUS
MaTeMaTUYECKUX MPOoOJIeM, U MIPEJICTaBIATh €€ B MOHATHON (opMe; MPUHUMATh pELeHUE
B YCJIOBUSIX HEIMOJHON U M30BITOYHOM, TOYHON U BEPOSITHOCTHON MHGOpMAIIHH;

yuawuecs nouy4am 603MOACHOCHb HAYYUMbCA:

1) ycraHaBnMBaTH NPUYMHHO-CIEICTBEHHBIE CBSI3H; CTPOUTH JIOTHUECKHE
paccykJIeHUs, YMO3aKIItoueHUs (MHIYKTUBHBIE, IETYKTUBHbBIE U TIO aHAJIOTHUN) U BBIBOJIBI;

2) popmupoBaTh Y4EOHYIO M OOIIENOIB30BATENBCKYIO KOMIETEHTHOCTH B 001acTH
HCIOJIb30BaHUs UH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI (MKT-
KOMIIETEHTHOCTH );

3) BHIETb MAaTeMaTHMUYECKYI0 3aJadyy B JIPYyrux AMCHUIUIMHAX, B OKPY’KaoIIeH
KU3HH;

4) BBLABUTATH FMIOTE3bI MPU PELICHUH YUEOHBIX 3a/1a4 U MOHUMAaTh HEOOXOIUMOCTb
UX IPOBEPKU;

5) IIaHUPOBATh U OCYIIECTBIIATH JESITEIBHOCTD, HAIPABIECHHYIO Ha PEIICHHUE 3a1a4
HCCIIEI0BATENBCKOTO XapaKkTepa;

6) BEIOMpATh HanboJiee parmoHaIbHbBIE U AP(HEKTUBHBIE CIIOCOOBI PEIICHUS 3a/1a4;

7) uHTepHpeTupoBaTh HH(POpPMAIHIO (CTPYKTYpUPOBATH, MEPEBOAUTH CILIOIIHOM
TEKCT B TaOJMILy, IPE3EHTOBATh MOJYUYEHHYIO MH(OpPMAIMIO, B TOM YHCIE C MOMOIIbIO
HKT);

8) oneHuBaTh HH(pOpMaIHIO (KpUTHUUECKAs OILIEHKA, OIICHKA JIOCTOBEPHOCTH);

9) ycraHaBnMBaTh NPUYUHHO-CIICJICTBEHHBIE CBSI3M, BBICTPAMBATh PACCYKICHMUS,
000011ICHNS,

KOMMYHHMKATHBHbIE



yuawuecs Hayyamcs:

1) opranu3oBbIBaTH y4€OHOE COTPYJHHUYECTBO M COBMECTHYIO JEATEIBHOCTH C
VUYUTEIEM M CBEPCTHUKAMU: OIPEACNATh IIeH, PaclpeneisTh (QYHKIUH W POJH
YYaCTHUKOB,;

2) B3aUMOJICHCTBOBATh U HAXOAUTh OOIIME CIOCOOBI pabOThI; paboTaTh B IPYIIIE:
HaXOJIUTh 00IIee pelIeHre U pa3peniaTh KOH(PIUKTBI HA OCHOBE COTJIACOBAHUS TIO3UITUHN U
y4€Ta MHTEPECOB; CIyIIaTh MapTHEPA; GOPMYIHPOBATh, APTYMEHTHPOBATh U OTCTAWBATh
CBOE MHEHUC;

3) mporHO3upoBaTh BO3HUKHOBEHUE KOH(MIMKTOB MPU HAJIUMYUM PA3HBIX TOYEK
3peHus;

4) pazpemarb KOH(GIUKTHI Ha OCHOBE Yy4€Ta HWHTEPECOB U TMO3MIMA BCex
YYaCTHUKOB,;

5) KOOpJIMHUPOBAThH U MPUHUMATH PA3JIMYHBIEC MTO3UIIMH BO B3aUMOJICHCTBUY;

6) apryMeHTUpOBaTh CBOIO TO3UIUI0O U KOOPAMHUPOBATH €€ C TO3UIUSIMU
MapTHEPOB B COTPYAHUYECTBE IIPU BBIPAOOTKE OOIIEro pemieHuss B COBMECTHOM
NEATEIIBHOCTH.

Ilpeomemnmnuwie:

YdyeHuk HAYYUTCS (JJIS HCIOJIb30BAHMS B IIOBCEHEBHOM KU3HU M 00ecneYyeHnst
BO3MOKHOCTH YCIICHIIHOT0 MPOJ0JI2KEHUsI 00pa30BaHusl HA 0a30BOM YPOBHE)
Yucaa

e OnepupoBarb Ha 0a30BOM YpOBHE MOHSATUSMH: HATYPAJIbHOE YHUCIO, LEJIO0E
YUCJI0, OOBIKHOBEHHAS NIpo0Ob, NeCSITUYHas ApoOb, CMEIIaHHas JpoOb, pallMOHAIBLHOE
YHUCJIO;

® JCIIOJB30BaTh CBOMCTBA 4YHCEN M TIpaBWiIa JEWCTBUM TNPU BBINOJHEHUU
BBIYHCJICHU;

®  BBINOJHATH OKPYIVIEHUE PALIMOHAIBHBIX YHCENI B COOTBETCTBUU C MPABUIIAMY;

® CpaBHUBATH YHCIIA.

B noBceHeBHOM KNU3HH M NIPH U3YYE€HHHU APYTHX NMPeIMETOB:

® OLICHMBATh PE3YJIbTAThl BBIYMCICHUN MIPU PELIICHUN MPAKTUYECKUX 33/1a4;

® BBINOJHATH CPABHEHUE YHCEI B PEATIbHBIX CUTYaIUSX;

® COCTaBJATh YUCJIOBBIC BBIPAXKEHUS MPU PELICHUHM NPAKTUYECKUX 3a1a4 U 3a]a4
U3 IPYTUX YYeOHBIX MPEIMETOB.

ToxknecTBeHHBbIE IPE0OPa30OBAHUSA

o BrimonHATE HECIOXHBIE MpPeoO0pa3oBaHUS AJIi  BBIYUCICHUS  3HAUCHUU
YHUCJIOBBIX BBIPAKEHUM, COAEPKALIUX CTENIEHN C HATYPaJIbHbIM IIOKa3aTEIIEM;

® HCIOJIB30BaTh (POPMYJIbI COKPAILIEHHOTO YMHOXKEHHsI (KBapaT CyMMBI, KBaapar
Pa3HOCTH, pa3HOCTb KBAJPATOB) ISl YIPOILLIEHHUS BHIYMCICHUIN 3HAUEHHUI BhIpAKEHUM;

®  BBINOJHATH HECJIOKHBIE IPE0OPa30BaHUs APOOHO-TMHENHBIX BbIPAKEHUI.
B noBceaHeBHOM KU3HU M NIPU M3YYEHUH APYrUX NPEAMETOB:

® OIICpHUPOBATH HA 0a3oBOM YPOBHC INOHATHUEM «CTaHAApPTHAA 3allUCh YUCIIA).



YpaBHeHUs U HEPABEHCTBA

e OrmnepupoBaTh Ha 0a30BOM YpOBHE IOHSATUSIMU: pPABEHCTBO, YHCIOBOE
PaBEHCTBO, YPaBHEHME, KOPEHb YPABHEHUS, PEILICHUE YPABHEHUS, YACIOBOE HEPABEHCTBO;
® IPOBEPSATH CIPABEIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
® pelaTh CUCTEMbI HECIOKHBIX JINHEWHBIX YPAaBHEHUN;
® [POBEPSATH, ABIAETCA JIU JAHHOE YUCIIO PEIICHUEM YPaBHEHUS;
B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEAMETOB:

¢ COCTaBJLITb MW  pCIIATH JINHEHHBIEC YpaBHCHUA IIPpU PCHICHUM 3444,
BO3HHUKAIOIIUX B APYIUX y‘IC6HBIX mpeamMeTax.

DOyHKUUHA

e HaxoauTs 3HaueHNEe (DYHKIIMH 110 33TAaHHOMY 3HAYCHHUIO apTyMEHTa;

® HaxXOJUTh 3HAYECHHE apryMeHTa [0 3a/JlaHHOMY 3HA4YC€HHUIO (QYHKIUU B
HECJIOKHBIX CUTYaIUsX;

® ONpEIeNITh MOJOXKEHHE TOUYKH MO €€ KOOpAuHATaM, KOOPIWHATHl TOUKH MO €&
MIOJIO’KEHUIO Ha KOOPAMHATHOM MJIOCKOCTH;

e 10 rpaduKy HAXOIUTH 00JACTh OMPE/CIICHNUS, MHOYKECTBO 3HAUCHUH;

® CTpouUTh IpaduK JIMHEHHON QYHKIINH;

® TPOBEPATH, SABISICTCS JM JaHHBIA Trpapuk rpaduKoM 3a7aHHON ¢ YHKIIUH
(JIuHEWHON);

e ompeAcisITh NPUOMDKEHHBIE 3HAYCHWS KOOPAWMHAT TOYKH TIEpeCcCUeHUs
rpaguKoB QyHKIIHIA;
B noBceHeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® UCMOJB30BaTh TrpaUKd peaibHbIX TMPOIECCOB M  3aBUCUMOCTEH IS
ompeeeHus] UX CBOMCTB (00JIaCTH TIOJIOKHUTENBHBIX M OTPUIATEIbHBIX 3HAYCHUH U T.11.);

® JCIOJIb30BaTh CBOMCTBA JIMHEWHON (QYHKIMU U €€ Tpaduk mpu perieHuu 3aaa4d
U3 IPYTUX Y4eOHBIX MPEIMETOB.

CrarucTuka v Teopusi BepOATHOCTEN

e limeTs mpencTaBICHHE O CTATUCTHYECKUX XapPaKTEPUCTHUKAX, KOMOMHATOPHBIX
3a/iayax;

® TIPEICTaBIIATH JAHHBIC B BUC TaOJUII, TUarpamMm, rpaduKoB;

® YNTaTh WHQPOPMAIMIO, TIPEJICTABICHHYI0 B BHJAC TaOJUIBI, JIHArPaMMBI,
rpaduka;

® OMNpeeNsITh OCHOBHBIE CTATUCTHYECKUE XapAKTEPUCTUKH YHMCIOBBIX HAOOPOB;
B noBceHeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:



® CpaBHHUBATb OCHOBHBIE CTAaTUCTUYECKHUE XApPAKTEPUCTHUKHU, IIOJYYECHHbIE B
MPOLIECCE PEMICHUS TPUKIATHOM 3a1a4H, U3YUCHUS] PEATBHOTO SIBJICHHUS;

TexcTOBBIE 3aJavn

e PemaTe HeCIOXKHBIE CIO)KETHBIE 33J]Ja4l Pa3HBIX TUIIOB HA BCE apU(PMETHUECKUE
JIENCTBUS,

® CTPOUTH MOJIENb YCJIOBHMS 3afaud (B BUAE TaOJUIbl, CXEMbl, PUCYHKA WIH
YPaBHEHUs1), B KOTOPOM JaHbl 3HAUEHMs ABYX M3 TPEX B3aMMOCBA3aHHBIX BEJIUYHH, C
LIEJIbIO TTIOMCKA PELLEHUS 3a1a4u;

® OCYLIECTBJISITh CINOCOO NOMCKA pEUIeHMs 3aJayd, B KOTOPOM pacCyXJCHUE
CTPOMTCSI OT YCJIOBHS K TPEOOBAaHUIO WM OT TPEOOBaHUS K YCIOBUIO;

® COCTaBJIATH IJIAH PELICHUA 3a1a4K;

®  BBIICIATH ATAIlbl pEUICHUS 33]1a4H;

® UHTEPIPETUPOBATh BBIYMCIHUTEIBHBIE PE3YJbTAaThl B 3aJaye, HCCIEN0BATH
[IOJIyYEHHOE PEIICHHE 3a/1a4u;

e pelaTh 33/1a4d Ha HAXO0XKJICHHE YaCTH YHCIIAa U YKCIIA IO €T0 YacTH;

e pewmarh 3aJa4d pa3HbIX THUIOB (Ha pabOTy, Ha TMOKYNKH, HAa JABUKEHUE),
CBA3BIBAIOIIUX TPU BEJIUYMHBI, BBIICIATH 3TH BETUYMHBI 1 OTHOLIEHUSI MEXAY HUMU;

® HaxXOAUTh MNPOLUEHT OT YHCIA, YUCIO MO MNPOUEHTY OT HEro, HaxoJWUThb
IPOLIEHTHOE CHU)KEHHUE WJIN ITPOLIEHTHOE MOBBIILICHNE BEJINYNHBL;

® peLIaTh HECIOXKHBIE JIOTHYECKUE 3aa4d METOJOM PACCyKICHUM.
B noBceqHeBHOM KU3HH M NIPH U3YYE€HHH APYTHX MPeIMETOB:

® BBIJBUIaTh TMIOTE3bl O BO3MOXKHBIX MPEETbHBIX 3HAUCHUSAX UCKOMBIX B 3a/1a4€
BEJIMYUH (7e7aTh TPUKUJIKY ).

Y4eHHUK NMOJyYUT BO3MOKHOCTh HAYYUThCS 1JIA 00ecneYeHUsI BO3MOKHOCTH
YCIIEHIHOT0 MPOA0JIKeHUsI 00pa30oBaHusi HA 0a30BOM YPOBHe

Yucaa

L Ol’l@pMpO@ClWlb NOHAMUAMU. MHOIHCECNIBO HAMYPAJIbHbLIX YUCETl, MHOMNCECNBO0
yeivlx yucen, ceomempuuvecKkas urnmepnpemayusd HamypdajlbHblX, YEJIblX, pAUYUOHATbHbIX,
oelicmeumenbHbix qucei,

®  NOHUMAMb U OOBACHIMb CMbIC]L I’ZOSUMUOHHOZZ 3anucu HamypajibHoco ducia,

® GBbINOJIHAMb  6blYUCIEHUA, 6 MmMOM 4ducie C UCNOJAb306AHUEM I/lplxléMOG
PAUUOHATIBHBIX 6bl'—lMC]Z€HLlI:L'

®  BbINOJIHANb OKpY2leHUe payUOHAJIbHbIX YUcel C 3a0aHHOU mo4YHoCm»oio,

B noBceaHeBHOM KM3HU M NIPU M3YyYECHUH APYTUX MPEAMETOB:



®  NpuUMeHsImMb NPABUIA NPUOTUNCEHHBIX BbIYUCIEHUL NPU PeUleHUU NPAKMUYECKUX
3a0a4 u pewieHuu 3a0aq Opyeux y4eOHbvix npeomMemos;

®  GLINOJIHAMb CPABHEHUe Pe3)IbMamo8 8bIYUCIeHUL NPU PeleHUU NPAKMUYECKUX
3a0ay, 8 Mom Yucie NPUOTUNCECHHBIX BbIYUCTEHULL,

® COCMAasnAMb U OYEHUBAMb YUCIOBbLE BbIPANCEHUS NPU PeUeHUU NPAKMUYECKUX
3a0a4 U 3a0a4 U3z Opyeux y4eOHulX npeomemos,

® 3anucvléamv U OKpYeIsiMb YUCLOBble 3HAYEHUS PealbHblX GelUYUH C
UCNONIL308AHUEM PASHBIX CUCTEM UMEPEHUSL.

TO)KIleCTBeHHbIe Hp@OﬁpaCiOBaHHH

o  Onepuposams NOHAMUAMU CIENEHU C HAMYPATbHbIM NOKA3amenem,

®  GLINOJIHAMb NPeoOPA308aHUsi OPOOHO-PAYUOHATILHBIX BLIPANCEHUIL COKPAUjeHUe
Opobelti, npusedeHue aneebpaudeckux Opobel K obwemy 3HAMeHamenio, CILONCeHUe,
VMHOJICEHUe, OeleHue aneebpaudeckux opoobet, 6036edeHuUe aneeopauyeckol o0poou 6
HAMypaibHyl0 CMenens,;

®  GLINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHUL, COOEPAHCAUJUX MOOYIb.
B noBceqHeBHOM KNU3HH M NIPH U3yYE€HHHU APYTHX NMPeIMETOB:

®  GLINOJIHAMb NPEeoOPA30BAHUS AeOPAULECKUX BbIPAICEHUL NPU PeUeHUU 3A0aY
opyaux yuebHvix npeomemos.

YpaBHeHUS U HEPABEHCTBA

o Onepuposamv NOHAMUAMU. YPABHEHUe, KOPEHb YPAGHEHUS, PABHOCUTIbHBLE
ypasHeHus, 00611acmsb onpeoeneHusl YypasHeHUusl (Cucmemol YpasHeHUll),

® pewams JUHeliHble YPABHEHUS U YPABHEHUS, CBOOUMbLE K TUHEUHbIM C NOMOULbIO
MOoNCOeCMBeHHbIX NPeodPA308aAHUIL

® pewamsb YPAGHEHUS CHOCOOOM DPA3NOJNCEHUS HA MHONCUMENU U 3aMeHbl
nepemMeHHOU;

® pewams JUHElHblE YPAGHEHUS C NAPAMempamu,

® peuams HeCl0HCHbIE CUCTIEeMbL TUHEIHbIX YPABHEHULL C NAPAMEeMpPamu;

®  peuams HeCl0MCHblE YPABGHEHUSL 8 YETbIX YUCTAX.
B noBcenHeBHOM KU3HH M TIPH H3y4YE€HUH APYTHX NMPEIMETOB:

® cocmasiamv U peuams JuUHelHble YPAGHeHUs, YPAGHEHUs, K HUM C8O0sAuUecs,
cucmembl TUHEUHbIX YPAGHEHU NpU peuleHul 3a0ay Opyeux y4eOHvix npeomemos;

®  BLINONHAMb OYEHKY Npasoonooodus pe3yibmamos, Noayuaemvlx npu peuleHuu
JIUHEUHbIX U CUCMeM JUHEUHbIX YPABHeHUU  NpUu peuleHuu 3a0ad Opyeux yuyeOHbuIX
npeomemos;

®  guLIOUPAmMb COOMBEMCMEYIoWUe VPABHEHUS, HEPABECHCIEA UIU UX CUCMeEMbl 05
COCMABNCHUSL MAMEMAMUYECKOU MOOeU 3A0AHHOU PedlbHOU CUMyayuu Uil NPUKIaoHou
3a0ayu;



® yuMemb UHMEPNPEemuposams NOJYHYEHHbI NPpU peuleHuu YpasHeHus Uil
cucmemsbl pe3yibmam 8 KOHMeKCme 3A0AHHOU PeaibHOU CUmyayuu uiu NpuKiaoHou
3a0a4u.

DOyHKIUU

o  Onepuposamv NOHAMUAMU. (DYHKYUOHANbHASL 3A8UCUMOCMb, QYHKYUS, cPAPUK
@yHKYUuY, CcnocoOvl 3a0aHus QYHKYUU, apeymenm u 3Hadenue @YHKyuu, 001acmo
onpeoeneHUs U MHOHXCeCmeo 3HaA4eHUuti PyHKyuu,

® cmpoumv 2papuKu TUHENHOU, Y =|X

B HOBceHHeBHOﬁ KU3HU 1 TIPH U3YICHHUH IPYIrux nNpeamMeToB:

¢ unocmpuposams C NOMOULbIO 2paqbu}<a PEeAIbHYIO 3A6UCUMOCNTb UIU npoyecc
no ux xapakmepucmuxkam,

TexcTOoBbBIE 3adavun

o Pewamsv npocmvie U CLOJHCHblE 3a0ayU PA3HLIX MUNOS, 4 MaKdyice 3a0auu
NOBbIUUEHHOU MPYOHOCMU,

®  UCNONB308aMb pA3Hble KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CILONCHBIX 3a0ay
0J151 NOCMPOEHUsI NOUCKOBOU CXeMbl U peteHUs 3a0a4;

®  paziuuamsv MoOelb MeKCma U MOoOelb peuleHus 3a0aiu, KOHCMpPYupoeams K
OOHOUL MOOEIU peuleHUs HeCI0HCHOU 3A0ayU pa3Hble MOOeIU meKcma 3a0ayu,

®  3HAMb U NPUMEHAMb 004 CnOcoba NOUCKa peuwieHus 3a0ay (om mpedo8aHus K
VCA08UIO U OM YCA08US K MPebOBAHUIO),

®  MO0enUposams paccyircoeHus npu NOucKe peuienus 3a0ai ¢ nomMowbro 2pag-
cxemul;

®  gbIdenAmb IMANbl PeuleHuUs 3a0a4U U COOePIAHCAHUE KAAHCO020 IMAand;

®  yMemb 8blOUPAMb ONMUMANLHBIN MEMOO peuleHUs 3a0a4u U 0CO3HABAMb 68b100D
Memood, paccmMampusamy pasiuiHvle Memoobl, HAX0O0UMb pazHvie peulenus 3a0ayu, eciu
B03MOJNCHO,

®  QHaANU3UPOBAMb 3aMPYOHEHUs NPU PeuleHUU 3a0a4;

®  GLINOIHAML  pA3IUUHblE  NPeobpa’08anus  NPeoloNCEeHHOU  3a0ayl,
KOHCMPYUpo8ams HOGble 3a0ayul U3 OAHHOU, 8 MOM YUCie 0Opammubie;

® UHMEPNPemupoBams BbIYUCIUMEIbHbIE Pe3YIbmamyvl 8 3adaye, UCCLe008amb
NOJIy4eHHOe peulenue 3a0adu,

®  QHANU3UPOBAMb BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACHONONCEHUS O8YX
00beKmMo8 U U3MEHEeHUe UX Xapakmepucmuk npu COBMECMHOM O8UNCEHUU (CKOpOCMb,
8peMsl, paccCmosiHue) npu peuleHul 3a0a4 Ha 08udCeHue 08yx 06vbeKmos KaKk 6 00OHOM, MAK
U 8 NPOMUBONOIONCHBIX HANPABTICHUSX,

® peuwamsv pazsHOOOPA3HbLE 3A0AYU KHA YACTIUY,

® peuwams U 000CHOBHIBAMb C8OE peuleHue 3a0ay (8blOensamb MamemMamuieckyio
OCHOBY) HA HAXO0JICOeHUe 4acmu YUCIA U YUCIA NO e20 YACMmU HA OCHO8E KOHKDEMHO20
cmoleaa Opoou,



®  0CO3HABAMD U OOBACHAMb UOCHMUYHOCHb 3A0AY PA3HLIX MUNOS, CE3bl8AIOUSUX
mpu eequyunvl (Ha pabomy, HA NOKYNKU, HA O0B8UdICEHUE), BblOeNsiMmb MU GeIUUUHbL U
OMHOUWLEHUSI MeHCOY HUMU, NPUMEHSMb UX HpU peleHuu 3a0ai, KOHCMPYUpo8ambv
cobocmeenHvle 3a0ay YKA3AHHbIX MUNO8;

® glademv OCHOBHLIMU MeMOOAMU peuleHuss 3a0ay Ha CcMecu, CHiaewl,
KOHYEeHmpayuu,

® pewams 3a0a4U HA NPOUEHMbl, 6 MOM UUCLEe, CIONCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNONIL3YSL PA3HBIE CHOCODDL;

® pewams JocudecKkue 3a0ayu PAasHLIMU CHOCcoOaMU, 68 MOM Hucie, ¢ 08YMs
onokamu u ¢ mpems 610KamMu OAHHBIX ¢ NOMOUBIO MAOIUY,

®  pewams HeCl0ANCHbLE 3A0adU N0 MAMEeMAMUYeCcKol CMamucmuKe;

® o061a0emb  OCHOBHLIMU — MEmMOOAMU  pPeueHUs  CIONCeMHbIX  3a0ay.
apugmemuuecxkuti,  aneebpauveckuti,  nepedbop - BAPUAHMOB,  2eOMempuUyecKull,
epaghuyeckutl, NPUMEHAMb UX 8 HOBbIX NO CPAGHEHUIO C U3YUEHHBIMU CUMYAYUSIX.
B noBceHeBHOM KU3HU M TIPH U3yYE€HHH APYTHX NMPEIMETOB:

® guldenamb npu peueHul 3a0a4 XapaKkmepucmuKky paccmampusaemou  3aoaue
cumyayuu, OMIUYHble OM pearbHblX (me, Om KOMOpPbIX abCcmpasuposanucs),
KOHCMPYUpOo8amsv HOGble CUMYayuu ¢ Y4Emom 3mux XapaKmepucmuk, 6 YacmHocmu, npu
peuleHuu 3a0ay Ha KOHYeHmpayuu, y4umsleams niOMHOCHb 6euiecmea;

® pewamsb U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE DPACCMOMPEHUs DeanbHblX
cumyayuii, 8 KOMopwIX He Mpedyemcs MOYHbLL LIYUCTUMEIbHDIL Pe3)Ibmant;
CrarucTuka v Teopusi BepOSTHOCTENH

o  Onepuposams NoOHAMUAMU: CMOAOYamMble U KpY2oBble Ouazpammvl, madiuybl
OaHHbIX, CpedHee apupmemuyeckoe, MeOUaHd, Hauboabuiee U HaAuMeHbulee 3HAYEHUS
8b1O0PKU, PA3MAX 8bLOOPKU,

® uzgleKamv UHDOPMAYUIO, NPEOCMABIEHHYI0 8 MabIuyax, Ha Ouazpammax,
epacghukax;

® cocmasnsamv mabaUYsbl, CMPOUMb OUALPAMMbL U 2PAPUKU HA OCHOBE OAHHDBIX,

B noBcenHeBHOM KU3HH M TIPH H3yYe€HUH APYTHX NMPEIMETOB:

® u3sNeKaAmb,  UHMEPNPemuposams U  nNpeodpazosvieamsv  uHpopmayuio,
npeoCcmasieHHyio 8 maoauyax, Ha OUaspammax, 2pagukax, ompajicarouyio ceoucmsea u
Xapaxkmepucmuxu peaibHblX NPoYeccos U s61eHuUll,

® onpedenimb CmMaAmMUCMu4ecKue Xapakmepucmuku 6vbl00pox no mabauyam,
ouazpammam, epagpukam, 6vlNOJHAMb CPABHEHUe 6 3A8UCUMOCMU OM Yelu pPeuleHUs
3a0ayu;



2.Conep:xxanue y4eOHOIro nmpeamera

IToBTOpEHUE
JleficTBus ¢ OOBIKHOBEHHBIMU M JECATHYHBIMU JipoOsmu. Ilpouentsl. Ilponopimu.
JIelicTBUS ¢ OTpULIATENBHBIMU YUcIaMu. KoopanHaTHas MIIOCKOCTb.

[enn: cuctemaTu3npoBaTh U 0000IIUTH TEMBI, IPONIECHHBIE B Kypce 6 Kiacca.

BoipaskeHusi, TOKIeCTBA, ypAaBHEHUS

YuciioBble  BBIpOKEHHS C nepemMeHHbIMH. [Ipocrteiimme npeoOpa3zoBaHus
BBIDQKCHWW. YpaBHEHUE, KOpPEHb YypaBHEHUA. JIuHelWHOe ypaBHEHHME C OJIHOU
IIEpEMEHHOMN. Pernenne TeKCTOBBIX 3aa4 METOIOM COCTABJICHUS] YPAaBHEHUM.

[lenp: cucTeMaTu3supoBaTb W OOOOMIMTH CBEIEHHA O MPeoOpa3OBaHUIX
anredpandeckux BbIpAXKEHUH U pEelICHUU YPABHEHUM ¢ OJJHOW NTEPEeMEHHOM.

[lepBas Tema Kypca 7 Kiacca SBISETCA CBS3YIOIIUM 3BEHOM MEXIAY KypcoM
MaTeMaTUKU 5—6 KJIaccoB M KypcoM aireOpbl. B Hell 3aKperuisitoTcsi BHIYMCIUTENIbHBIE
HaBBbIKH, CUCTEMATU3UPYIOTCA U 0000LIAIOTCS CBEACHUS O NMPeoOpa30BaHUIX BbIPAXKEHUN
U PELICHUU YPABHEHUM.

HaxoxeHrne 3HaueHUI 4MCIOBBIX U OYKBEHHBIX BBIPAXXEHHUH Na&T BO3MOKHOCTb
MOBTOPUTH C OOYYAIOIIMMUCS MpaBHia ACHUCTBUH C paMOHAIBHBIMUA YHCIAMH. Y MEHUS
BBINIOJIHATH ApU(PMETHUECKUE IEUCTBUS C pallMOHATBHBIMH YHCIAMU SBJISIOTCS ONMIOPHBIMU
st Bcero Kypca anreOpsl. CrenyeT BBISICHUTb, HACKOJIIBKO IIPOYHO OBJIAJEIN UMU
yyaluecs, 1 B ciiy4ae HEOOXOJUMOCTH OpPraHu30BaTh MOBTOPEHHUE C LEIbIO JIUKBUIALUN
BBISIBJICHHBIX MP00ENIOB. Pa3BUTHIO HABBIKOB BBIYHMCIECHUN JOJDKHO YIEISATHCS CEPhE3HOE
BHHMAaHHE U B JaJIbHEUIIEM IPU U3YUYEHUU JPYTUX TEM Kypca anreOpshl.

B cBsa3m ¢ paccMOoTpeHHMEM BONpPOCAa O CpPAaBHEHUM 3HAYECHUW BBIPAKEHUN
pacCIIMpPSAIOTCSA CBEICHHUS O HEPABEHCTBAX: BBOAATCA 3HAKU U <, NACTCSA IMOHATHE O
JIBOMHBIX HEPABEHCTBAX.

[Ipu paccmorpenun mnpeoOpa3oBaHUil BBIPAKEHUNW (POpMaIbLHO-ONEPATUBHbBIE
YMEHHsI OCTAlOTCS Ha TOM K€ YPOBHE, yyalluecs ITOAHUMAIOTCA Ha HOBYIO CTYIIEHb B
OBJAJCHUU TEOpUEH. BBOIATCS TMOHATHS «TOXKIECTBEHHO pPAaBHBIC BBIPAKCHUNAY,
«TOXJIECTBO», «TOXKIECTBEHHOE INPEOOpa30BaHHE BBIPAKEHUID», COAEPKAHUE KOTOPBIX
OyIeT TOCTOSHHO pACKpbIBATBbCS, M YIIYOJIATbCS MpPH HM3YyYEHUU MpeoOpa3oBaHUM
pa3IMYHBIX aredpanyeckux BbIpakeHu. [loguepkuBaercs, YT0 OCHOBY TOKJIECTBEHHBIX
peoOpa3oBaHU COCTABIISIOT CBOMCTBA JEUCTBUIN HaJl YUCIIaMHU.

YcunuBaeTcss posib TEOPETUYECKUX CBEACHUW MPU pacCMOTpeHUH ypaBHeHuil. C
LEeJIbI0 00€cleueHrs OCO3HAHHOTO BOCHPUATHS OOYYaOIIUMHUCS aJTOPUTMOB pPELICHUS
YPAaBHEHHM BBOJMUTCS  BCIIOMOTATEJNBHOE IIOHATHE PABHOCWUJIBHOCTH YPaBHEHUH,
GOopMyIHPYIOTCS U Pa3bICHAIOTCS HA KOHKPETHBIX MPUMEpPax CBOMCTBA PABHOCHIIBHOCTH.
JlaeTcs MOHATHE JTMHEWHOIO YPABHEHMs M MCCIELYETCS BOIIPOC O 4YUCIE €ro KopHeu. B
CHCTEMe YIpaXHEHHI 0c000e BHUMAHHUE YJIENSCTCS PEIICHUIO ypaBHEHUH Buaa ax=bmpu
pa3nnyHbIX 3HaueHusIX a u D. [Ipogomkaercst pabota Mo GOpMUPOBAHHIO Y 00YUAIOIITHXCS
YMEHHMS HCIIOJB30BaTh anmnapaTr ypaBHEHUM KaK CPEICTBO JJI PEIIEHUS TEKCTOBBIX 3a/1a4.
YPOBEHB CIIOKHOCTH 3a/1a4 3/1€Ch OCTAETCS TAKUM K€, KaK B 6 Kiiacce.

CratncTryecknue XapakTepUCTHKH.

O3HakoMJIEHHE oOy4Jaronmxcs c IPOCTENIIMMU CTaTUCTUYECKUMH
XapaKTEPUCTHUKAMU: CPEAHUM  apu(PMETHUYECKUM, MOJOH, MEAMAHOW, pa3MaxoM.



yan_II/ICCH AOJDKHBI YMETD ITOJIB30BATh 3THU XAPAKTCPUCTHUKU JIA aHAJIW3a psaada JaHHBIX B
HCCJIOKHBIX CUTyalluAX.

DOyHKIUU

Oynkuus, obnacts onpeneiaeHus QyHKuuU. Borarcnenue 3HaueHuid QyHKUIUU TO
dopmyne. I'pabuk yakmuu. Ipsmas mpomopimoHaTbHOCT, U ee Tpaduk. JIuHeiHas
GyHk1us 1 e€ rpaduk.

[lenb: 03HAKOMUTH O0YYAIOUIUXCS ¢ BAKHEUIIUMU (DYHKIIMOHAJIBLHBIMU MMOHATUSIMU
U ¢ rpaduKamMu IpsIMOii TPOTIOPIIUMOHAIIBHOCTH M JINHEWHON (DYHKIIMK 0OIIEeTo BUAA.

JlanHasi TeMa SBJISIETCSl HAYaJIbHBIM STallOM B CUCTEMAaTUYeCKON (PYHKIIMOHAIbHOMN
MOJITOTOBKE 00yYaromuxcsi. 37eCh BBOJATCS TaKU€ MOHATHS, KaK (QPYHKIUS, apTyMeEHT,
obnacte omnpeneneHuss GyHkuuu, rpaduk GyHKUMA. DYHKIUA TPAKTyeTcs Kak
3aBUCUMOCTh OJTHOM TMEepeMEHHOW OT Jpyroil. VYwuyamgecs TOJy4alOT TMEpPBOE
npencTaBlieHde o crnocobax 3amanusi GyHKuMU. B naHHON TeMe HaumHaeTcs paboTa 1o
(GbOpMUPOBAHUIO Y 00YUYAIOIIMXCS YMEHUN HAXOAUTh MO Gopmysie 3HaueHUuEe (PyHKIUU 1O
M3BECTHOMY 3HAYEHUIO apryMEHTa, BBINOJHATH Ty K€ 3ajady no rpaduky W pemarb 10
rpaduky oOpaTHyto 3a1auy. OyHKIHOHAIbHBIE OHATHS MOTY4YalOT CBOKO KOHKPETU3AIUIO
Ipyd  M3YyYCHUH JMHEHHOM (YHKIMM M €€ YacTHOro BHJa —  MpsAMOM
MPOMOPIUOHAIIBHOCTU. YMEHHUSI CTPOUTh U YUTaThb TpaQUKH ATUX (QYHKIHUI IIUPOKO
UCIIOJIB3YIOTCS KaK B CaMOM Kypce aireOpbl, TaKk U B Kypcax I€OMETpUH U (PU3UKH.
VYyammecs: TOJDKHBI MOHUMATh, KaK BIUSIET 3HAK KOX(PUIIMEHTa Ha PACIOIOKEHUE B
KOOPJIMHATHOM IMJIOCKOCTH Tpaduka PyHKIUU y=KX, rae k>0, Kak 3aBUCUT OT 3HAUYCHUU K
1 b B3auMHOE pacrojioxenue rpagukoB ABYX GyHKIUI BHIa y=KX+D.

®dopmupoBaHue BceX (PYHKIHMOHAIBHBIX MOHITHHA U BbIPaOOTKA COOTBETCTBYIOLIUX
HaBBIKOB, a TAK)XE€ M3yYCHHE KOHKPETHBIX (PYHKIMM COMPOBOXKIAIOTCA PACCMOTPEHHEM
OPUMEPOB PEAIbHBIX 3aBUCHUMOCTEH MEXAYy BEJIMYMHAMH, YTO CIOCOOCTBYET YCHJICHHIO
MPUKJIAHON HAMPaBICHHOCTH Kypca aireOphl.

CreneHb ¢ HATYpPaJIbHBIM MIOKa3aTeJIeM

Crenenp ¢ HaTypaJbHBIM NOKa3aTeaeM U ee cBorcTBa. OnHowieH. OyHKuun y=x2,
y=x" ¥ UX rpaduKm.

[lenb: BeIpabOTaTh YMEHUE BBITIOIHATH ACHCTBUS HAJ CTENEHSMU C HATypaJIbHBIMU
MOKa3aTEeIsMHU.

B nmanHOM Teme maeTrcs OIpelesieHHE CTEIEHUW C HaTypalibHbIM IOKas3areinem. B
Kypce MaTeMaThku 6 Kjacca ydalluecs Y€ BCTpPEYaINCh C HpUMEpPaMU BO3BEACHUS
4yycell B CTENEHb. B CBA3M C BBIYMCICHHEM 3HAYEHUM CTENEHM B 7 KJacce Jaercs
MPEJICTABIICHUE O HAXOXICHUM 3HAYEHUW CTEINEHUW C IIOMOIIBK KaJbKYJISITOpA;
PaccmaTtpuBarorcsi cBOMCTBa CTENEHM C HaATypajdbHbIM TNOKazareneMmM: Ha mnpumepe
nokaszartenscTBa cBoiictB 2" -a" = a™"; a" :@" = a™", tme m>n; (@M)" = a™"; (ab)" =
a"'b"yuammecs BIEpBbIE 3HAKOMATCA C  JOKA3aTelbCTBAMH, HPOBOAMMBIMM — Ha
anreOpanyeckoM Matepuale. YKa3zaHHbIe CBOMCTBA CTENEHU C HATYypaJIbHBIM MOKa3aTeeM
HaXOJsAT MNPUMEHEHHWE MpPU YMHOKEHUU OJIHOYJIECHOB M BO3BEACHHWHM OJHOWICHOB B
creneHb. [lpy HaXOXACHUM 3HAYEHHM BBIPAKEHUM COAEp)KAllMX CTENEHHU, 0c000e
BHUMAaHUE ClIelyeT OOpaTUTh Ha MOPSIOK ICUCTBUH.

Paccmotpenune  QyHkIui y=x2, FX3H03BOHHCT NPOJOKUTh  paboTy Mo
(GOpMHpPOBAaHHIO YMEHHMH CTpOUTh M uuTaTh Tpaduku GyHkuuii. BaxHo oOpaTuTh



BHHMaHHE OOYYAIOLIMXCS Ha OCOOCHHOCTH rpaduka (GyHKIMH y=X>:IpauK MPOXOIUT
yepe3 Hauajao KoopauHaT, ock Oy sBISETCS €ro OCblI0 CUMMETPHUH, TpaduK pacIoyiOKeH B
BEPXHEH IOJYIUIOCKOCTH.

YMeHne crpouTth rpabukd QyHKIHH y=x> 1 y=X> HCIIOIB3yeTCs IS 03HAKOMIICHHS
oOyuaromuxcs ¢ rpaduyecKuM crocoOOM pelieHus ypaBHEHHIH.

MHoOro4jeHbl

MuorouneH. CrloxkeHue, BbIUMUTAHWE W YMHOXXEHHE MHOTOUYJICHOB. PaziokeHue
MHOT'OYJICHOB Ha MHOKHUTEIIH.

[lenb: BbIpabOTaTh YMEHHE BBINOJHITL CIIOKEHHE, BBIYUTAHHE, YMHOXKCEHUE
MHOTOYJIECHOB U Pa3JI0KEHUE MHOTOWICHOB Ha MHOKHUTEIIH.

JlanHas Tema wurpaeT (yHIaMEHTaJIbHYIO pPOJb B (GOPMUPOBAHUU YMEHUS
BBITIOJTHSTH TOKJICCTBCHHBIC npeodpa3oBaHuUs anreOpandecKux BBIPAKCHUH.
dopmupyembie 371eCh (HOPMaTbHO-ONIEPATUBHBIC YMEHUS SIBISIOTCS OMOPHBIMH IIPU
W3YyYCHUH JCUCTBUM C  palMOHAJIBHBIMU  JIpOOSIMH, KOPHSMH, CTEHEHAMH C
palMOHAJIBbHBIMU MTOKA3ATEISIMH.

N3ydeHne TeMbl HAUMHAETCS C BBEJICHUS MOHATHUI MHOTOWIEHA, CTAHAAPTHOTO BU/IA
MHOTOYJIEHA, CTENEHH MHOTO4YIEeHAa. OCHOBHOE MECTO B 3TOM TEME 3aHUMAIOT AJITOPUTMBbI
JNEUCTBUM ¢ MHOTOWIEHAMHU — CJIOKCHUE, BBIYUTAHUE U YMHOKECHUE. Y Yallluecs TOJKHbI
MIOHUMAaTh, YTO CYMMY, Pa3HOCTb, NPOU3BEACHHE MHOTOYJIECHOB BCErjaa MOKHO
MPEICTaBUTh B BHUAE MHOTOWICHA. JICWCTBUSA CIIOKECHUS, BBIYUTAHUS W YMHOXXECHHS
MHOT'OYJIEHOB BBICTYIAIOT KaK COCTAaBHOW KOMIIOHEHT B 3a/JlaHUSAX Ha IMPeoOpa3oBaHMS
1enaslX BbIpakeHud. [loaToMy HerenecooOpa3HO NEPeXoauTh K KOMOWHHPOBAHHBIM
3aJlaHUSAM TIPEXKE, YEM YCBOCHBI OCHOBHBIC AJITOPUTMBI.

Cepbe3Hoe BHHMAaHHE B JITOM TeME YJIEJSICTCA Pa3JIOKCHUI0O MHOTOYICHOB Ha
MHOYKUTEJIM C IOMOIIBIO BBIHECEHHS 3a CKOOKM OOIIEro MHOXKHUTEISI U C ITOMOIIBIO
rpynmupoBKy. COOTBETCTBYIONIKE MTPE0OPa30BaHKs HAXOAAT MIUPOKOE MPUMEHEHUE KaK B
Kypce 7 KJlacca, TaK U B MOCIEAYIOUIUX Kypcax, 0OCOOEHHO B JIEUCTBUSX C pallMOHATbHBIMU
IpOOSMHU.

B paHHOW TeMe ydwamMecs BCTPEUYAIOTCS C MNPUMEPAMHM  HUCIOJb30BAHUS
paccMaTpuBaeMbIX MPeoOpa3oBaHUN MPHU PEIICHUU Pa3HOOOpPa3HbIX 3ajay, B YACTHOCTHU
MIPU PEIICHUN YPaBHEHUI. DTO MO3BOJISIET B XO/I€ U3YUEHUS TEMbI MPOJI0JKUTH paboTy 1O
GbopMUPOBAHHIO YMEHMsS pellaTh YypaBHEHHUs, a TaKXKe peliarh 3aJaud  METOJ0M
COCTaBJICHUS YpaBHECHWN. B 4uCIIO ynmpaKHEHHM BKJIOYAKOTCS HECIOXKHBIE 3aJaHUsI Ha
JI0Ka3aTeJIbCTBO TOXKIECTBA.

®opMyJIbl COKPAIIEHHOT0 YMHOKEHUSI

®opmyisi (a-b)a+b)=a’-b% (ath)’=a*t2ab+b’ (a+tb)P’=a’+3a’h+3a
b>+b% (@+b)@ T ab+ b= a’>+ b’ Ipumencuue GopMyn COKpAIIEHHOTO
YMHOCHHUS B MPEOOPA30BAHMSIX BHIPAKCHUIA.

[lenn: BBIpAbOTaTh YMEHHE MPUMEHSTH (OPMYJIbI COKPAIIEHHOTO YMHOXXCHHS B
MpeoOpa3oBaHUSAX IENIBIX BBIPAKCHUN B MHOTOUWICHBI U B Pa3JI0KCHUH MHOTOYJICHOB Ha
MHOKHTEJTH.

B nanHo# Teme npojoikaercs padbora mo GopMUPOBAHUIO Y OOYHAIOIIUXCS YMEHHUS
BBITIOJIHSTH TOXJICCTBEHHBIC TIPE0OPa30BaHUs EIbIX BhIpaxeHuil. OCHOBHOEC BHUMAHHUE B
Teme yaemsiercss hopmymam (a - b)(a + b) = a® - b% (a + b)® = a’t 2a b + b’ Vuammecs



JOJDKHBI 3HATh 3TH (OPMYJIBI U COOTBETCTBYIOIIHE CIIOBECHBIC (DOPMYIUPOBKU, YMETh
NPUMEHATh MX KaK «CJeBa HAmpaBo», TaK M «CIpaBa HajaeBoy». Hapsay ¢ ykasaHHBIMH
paccmarpuBarores Takke dpopmyist (a+ b)’ =a®+3a’h+3ab’+ b’ (atb)(@® T ab+
b*= a® + b®. OxHako OHM HAXOAAT MeHbIlCE PUMEHEHHE B Kypce, MO3TOMY HE CIEAyeT
U3JIMIIHE YBJIEKATHCS BBIMOJHECHHEM YIIPAKHEHHIA HA MX MCITOJIb30BaHHE.

B 3aKmOYMTENBHONM YacTH TEMbI PAacCMaTPUBACTCS NPHUMEHEHHE pa3IMYHBIX
NPUEMOB  pa3jIOKEHHsT MHOTOWICHOB Ha MHOXKHTEIH, a TaKKe HCIOJIb30BaHHE
peoOpa3oBaHuil 1ENbIX BRIPAKEHUM [T PEIICHHS IIIMPOKOTO KPpyTa 3a/1ad.

Cucrembl JIMHEHHBIX YPABHEHU

Cucrema ypaBHEHM. PenieHue cucTteMbl IBYX JIMHEWHBIX YPABHEHUH C JBYMs
NEPEMEHHBIMM M €0 T€OMETpUYECKas HHTepupeTanus. PerieHue TEKCTOBBIX 3a1ad
METO/IOM COCTaBJIEHUS] CUCTEM YPABHEHH.

[lenb: 03HAKOMUTH OOYYAIOIIMXCA CO CHOCOOOM pEUICHHS] CHUCTEM JIMHEHHBIX
YpaBHEHUH C ABYMs NEPEMEHHBIMH, BHIPAOOTAaTh YMEHHUE PEIIaTh CUCTEMbl YPABHEHHUI U
MPUMEHSAThH UX MPU PEIICHUH TEKCTOBBIX 3a]1ay.

N3ydeHne cucTemM ypaBHEHUH pacnpeneisieTcss Mexay Kypcamu 7 u 9 knaccos. B 7
KJIaCCE BBOJIUTCS MOHATUE CUCTEMBI U PACCMATPUBAIOTCSI CUCTEMbI JTMHEHHBIX YPABHEHHI.

W35m0keHME HAYMHAETCS C BBEICHUS INOHATHUS WIMHEMHOE YPAaBHEHHE C JIBYMsI
nepeMEHHBIMW». B cucTeMy yIpa)XHEHUI BKIIIOYAIOTCS HECIIOXKHBIE 3a/1aHUs HAa PELICHUE
JIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU B LIEJBIX YHCIIAX.

dopmupyeTcsi yMeHHE CTPOUTH Tpaduk ypaBHeHUs ax + by=c, rame a#0 wmm b0,
NpU pa3IMYHbIX 3HaUCHHAX a, D, c. BBenenue rpaduueckux o0Opa3oB Ha€T BO3ZMOXKHOCTD
HarJIAIHO UCCIEA0BATh BOIPOC O YHCIIE PEUIEHUI CHCTEMBI BYX JIMHEMHBIX YPABHEHUH C
IByMs niepeMeHHbIMA. OCHOBHOE MECTO B JAHHOW TEME 3aHHMAET U3YYEHUE AIITOPUTMOB
pEelIeHUs] CHCTEM [BYX JMHEHHBIX YpPAaBHEHHM C JABYMs TEPEMEHHBIMU CIOCOOOM
MOJCTAHOBKM UM CIIOCOOOM CJOXEHUs. BBeigeHuMe cucTeM TO3BOJISET 3HAYUTEIBHO
paclIMpUTh KPYr TEKCTOBBIX 3aJay, pEIIaeMbIX C TIOMOILIBI0 amnmapara ajireopsbl.
[IpuMeHeHre cucTeM YIpoIlaeT Mpolecc NepeBo/ia JaHHbIX 3a7a4l ¢ OOBIYHOTO SI3bIKa Ha
A3bIK YPAaBHCHUM.

HTorosoe moBropeHue



3. TemaTnueckoe IJIAHUPOBAHHE € YKA3aHUEM 1aCOB, OTBOAUMbIX

Ha 0CBOEHME KaXKI0H TeMbI

No Tema ypoka Koun-Bo| [laTa no Hara
ypoka 4acoB | IJIaHy dbakT.
INOBTOPEHME (5 u)

1. [ToBTOpenwue. [leiicTus ¢ lu 01.09
OOBIKHOBEHHBIMHU JIPOOSIMHU.
Haxoxxmenue apoou oT 4riciia u 9uciia
10 €ro APOOH.

2. [ToBTOpenue. [eticTBus ¢ la 04.09
panmoHaIbHBIMU YKClIaMu. Perienue
YPaBHEHHU.

3. [ToBTOpenwue. [Iponopuuu. la 06.09

4, [ToTOpenue. KoopauHnatHas miockocTs.| 14 08.09

S. KontposnbsHas padota Nel(BxoaHast). lua 13.09
I'nasa |. BBIPAJKEHUS. TOXKIAECTBA. YPABHEHUS (21 4)

6. UucnoBbie BEIPAKEHUS lua 11.09

7. BripaxkeHne ¢ nepeMeHHbIMU lua 15.09

8. BripaxkeHue ¢ nepeMeHHbIMU lua 18.09

Q. CpaBHeHUE 3HAYEHUI BBIPAXKEHUI lua 20.09

10. CpaBHeHUE 3HAYEHU BBIPAXKECHUI lua 22.09

11. CBolCTBa AEUCTBUH HAJ YHUCIIaMHU lg 25.09

12. CBolCTBa AEUCTBUH HAJ YHUCIIaMHU lg 27.09

13. ToxknectBa. ToxxnecTBEHHBIE 1g 29.09
npeoOpa3oBaHusl BEIPAKCHUN

14. ToxnectBa. ToXXnecTBEHHBIE lu 02.10
peoOpa30BaHusl BHIPAKCHUI

15. Komnmponvuas paboma Ne2 no meme la 04.10
«Buipasicenus. [Ipeobpazosarnust
BLIPANCEHULL»

16. AHanu3 KOHTPOJIBHON PabOTHI. lua 06.10

YpaBHEHUE U €0 KOPHHU




17. YpaBHEHUE U €r0 KOPHU lua 16.10

18. JluneliHOE ypaBHEHHE C OJTHOU la 18.10
IIEPEMEHHOU

19. JIuHeitHoe ypaBHEHUE C OJTHOMN lu 20.10
IIEPEMEHHOU

20. Pemenue 3amau ¢ moMorpio ypaBHeHui | 14 23.10

21. Pemienue 3aau ¢ moMonip0 ypaBHeHui | 14 25.10

22. Pemenue 3amau ¢ momoIpio ypaBHeHU# | 14 27.10

23. Cpennee apudmeTndeckoe, pazmMax u lua 01.11
MoJia

24, Cpennee apudmeTndeckoe, pazmMax u lu 03.11
MOJIa

25. Menuana Kak cCTaTUCTAYECKast lua 06.11
XapaKTePUCTHKA

26. Koumponvnas paboma Ne3 no meme lqa 08.11
«Ypasnenus. Cmamucmuueckue
XapaxmepucmuKku»

I'nasa |l. ®YHKIHWH (11 4)

217. AHanu3 KOHTpoJIbHOM pa®oThL. [lonsiTue | 14 10.11
(GyHKIHUU.

28. Brluucnenue 3HayeHuil GpyHKIUN lu 13.11

29. I'padux byHkIMH lu 15.11

30. I'padux pyHKIMH lu 17.11

31. [Ipsimast mpONOPUHUOHATIBHOCTD U €€ lu 27.11
rpaduk

32. [Ipsimast mpoNOPIHUOHATIBHOCTD U €€ lu 29.11
rpaduk

33. JIuneitnas GyHKUMS U ee rpaduk la 01.12

34. Jluneitnas GyHkms u ee rpaduk lu 04.12

35. B3auMHoe pacnonoxeHnue rpagukoB lu 06.12

JUHENHBIX (QYHKIIMH.




36. B3anmuoe pacnonoxenue rpadhukoB la 08.12
JUHEUHBIX (QYHKITUH.

37. Koumponvnas paboma Ne4 no meme la 13.12
« Dynxyuu

I'nasa ll1. Crenens ¢ HaTypaJbHbIM NoKa3aTeseM (12 4)

38. AHaM3 KOHTPOJIBHON PabOTHI. la 15.12
OmnpeneneHue CTENEHU ¢ HATypalbHbIM
MOKa3aTeJIeM

39 OmnpeneneHue CTENeHN ¢ HATYpaJbHBIM | 14 11.12
MOKa3aTeJIeM

40 YMHOKEHHE U JICJICHUE CTENECHEN lu 18.12

41 YMHOKEHHE U JICJICHUE CTENCHEN lu 20.12

42 Bo3Benenue B cTeneHb NpoU3BeIeHHS U | 14 22.12
CTEIIEHU

43 Bo3Benenue B cTenenb Npou3BeIeHus u| 1u 25.12
CTEIIEHU

44 OIHOYJICH U €TO CTaHAapPTHBIN BUJ 1u 27.12

45 YMHO)eHMe oIHOWIeHOB. Bo3Benenue | 14 29.12
B CTEICHb

46 YMHOkEeHUE oHOWICHOB. Bo3Benenne | 14 08.01
B CTEICHb

47 OYHKIHUH BHAA Y=X°, y=X"H UX la 10.01
rpaduKy.

48 OyHKIHUH BHAA Y=X°, y=X"H UX la 12.01
rpaduky.

49 Konmponvuas paboma Ne5 no meme la 17.01
«Cmenenb ¢ HAMYPATLHLIM
noxkaszamenemy

I'naa IV. MHOTI'OYJIEHBI (15 9)

50 AHanu3 k/p. MHOTOYJIEH U €T0 la 19.01
CTaHJAPTHBIN BUJT

51 MHOro4wieH 1 €ero CTaHAapTHBIN BHU]I lu 15.01

52 CroxeHue U BBIMUTAHUE MHOTOWIEHOB | 14 22.01




53 CliokeHue U BBIYUTAHUE MHOTOWIEHOB | 14 24.01

54 VYMHOKEHHE OTHOYJIEHa Ha MHOTOWIEeH | 149 26.01

55 VYMHOXEHNE OTHOUIEHA HA MHOTOWIEH | 149 29.01

56 BriaeceHue o011ero MHOKATENA 3a lu 31.01
CKOOKHU

57 Brirecenue 001ero MHOXKHUTENA 3a la 02.02
CKOOKHU

58 Briaecenue o0I11ero MHOKATENA 3a 1g 05.02
CKOOKH

59 VYMHOXEHNE MHOTOYJICHA HA lu 07.02
MHOTOYJICH

60 VYMHOXEHNE MHOTOYJICHA HA lu 09.02
MHOTOYJICH

61 Pasnoxxenre MHOrouwieHa Ha 1g 12.02
MHOKUTEJIN CIIOCOOOM TPYIITUPOBKHU

62 Pasnoxxenne MHOrouwieHa Ha 1g 14.02
MHOKHUTEIIA CITOCOOOM TPYTIITUPOBKHU

63 Pasnoxxenne MHOro4ieHa Ha 1g 26.02
MHOKUTEJIH CIIOCOOOM TPYIITUPOBKH

64 Konmponvuas paboma Ne6 no meme la 16.02
«lIpouseedenue MHO2OUNEHOS.
Pasnoowcernue muozounena na
MHOMICUMENUY

I'naBa V. ®opmyJibl COKpPAIIEHHOT0 YMHOKeHUA.(174)

65 Ananus x/p. Bo3Benenue B kBampatr u |14 28.02
KyO CyMMBI U Pa3HOCTH JIBYX
BBIPAKECHUN

66 Bo3Benenue B kBajpar u Kyo cymMmbl U | 14 01.03
Pa3HOCTH ABYX BBIPAKECHUU

67 Paznoxxenre Ha MHOKHUTEU C 1 04.03
MOMOIIBI0 (OPMYIT KBasipaTa CYMMBI U
KBaJipaTa pa3HOCTH

68 PaznoxxeHre Ha MHOKUTEIH C lu 06.03

MOMOIIBI0 OPMYIT KBaJIpaTa CyMMBI U
KBaJ[paTa pa3HOCTH




69 YMHOXEHHE pa3HOCTH JABYX 14 08.03
BBIPKCHUI UX CYMMY

70 YMHOKEHHE Pa3HOCTH ABYX 14 11.03
BBIPKCHUN UX CYMMY

71 Pa3noxenue pa3HocTH KBaIpaToB Ha lu 13.03
MHOKHUTEJIH

72 Pa3noxenue pa3HocTH KBapaToB Ha lu 15.03
MHOKHUTEIIH.

73 PaznoxxeHne Ha MHOXKUTETM CyMMBI U | 14 18.03
pPa3HOCTH KyOOB

74 PaznoxxeHue Ha MHOXKHUTETU CyMMBI B | 14 20.03
pa3HOCTH KyOOB

75 [IpeoOpazoBanue 11e10r0 BhIpaxeHus | 14 22.03
B MHOTO4JICH

76 [IpeoOpa3zoBanue 11eI0TO BHIpAXKEHUS | 14 25.03
B MHOTOYJICH

77 [IpeoOpazoBaHue enoro BbIpaxeHus B| 14 27.03
MHOTOYJICH

78 [IpeoOpazoBaHue 11€70TO BhIpaXKeHUs B| 14 29.03
MHOTO4WICH

79 [IpuMeHeHre pa3Iu4HbIX CIIOCOOOB la 01.04
Pa3NIOKEHHS] HA MHOYKUTEIH

80 [IpuMeHeHre pa3au4HbIX CIIOCOOOB lu 03.04
pa3IoXKEeHUS HA MHOXKUTEIIH

81 Koumponvnas paboma Nel no meme la 05.04
«lIpeobpazosanue yenvlx blpaiCeHuly

I'nasa VI. Cucremsl JinHeliHbIX ypaBHeHui (114)

82 AHanu3 KOHTPOJIBHOU PabOTHI. lu 15.04
JIuHeitHOe ypaBHEHUE C NIByMS
NepeMEHHBIMU

83 ['padux nuneitHOTO YpaBHEHU ¢ ABYyMs| 14 17.04
NepeMEHHBIMU

84 CucTteMbl TMHEHHBIX YPaBHEHUN C lu 19.04
TBYMS IEPEMEHHBIMH

85 Cnoco0 moacTaHOBKHA lu 22.04

86 Cnoco0 moacTaHOBKHA lu 24.04

87 Crioco6 croxxeHus lu 26.04

88 Criocob croxxeHus lu 29.04

89 Penrenne 3ama4d ¢ HOMOIIBIO CUCTEM lu 01.05




YPaBHECHUN

90 Penrenue 3amad ¢ HOMOIIBIO CUCTEM lu 03.05
YPaBHCHUI

91 Penrenne 3amad ¢ mOMOIIBIO CUCTEM lu 06.05
YpPaBHEHUM.

92 Koumponvnas paboma Ne§ no meme | 14 08.05
«Cucmembl TUHEUHBIX YPAGHEHULLY

Hrorosoe mosropenue (64) + 44 pesepn

93 Htororoe noBropeHue: OyHKIUH la 10.05

94 Hrorosoe noBropenue: OHOUYIICHBI. 1g 13.05
MHOrO4JIEHBI.

95 Htorosoe moBTopeHue: Gopmybt lua 15.05
COKPAIIICHHOTO YMHOKCHHUSI

96 HroroBoe moBTopenue: CUCTEMBI la 17.05
JIMHEWHBIX YPABHECHUN

97 HUmoecosas konmponvHas paboma la 20.05

98 YPOK KOppEKIINY 3HAHUI U YMEHUN la 22.05

99 Peseps la 24.05

100 Peseps la

101 Pesepr la

102 Pesepr la
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