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HOACHUTEJIBHAA 3AIINCKA

Pabouas nmporpamMmma yueOHOTO mpeaMera « Anredpar
- denepanbHOTO TOCYIAPCTBEHHOTO OOpPa30BaTEIBHOIO CTaHAApTa OCHOBHOTO
oOmero odpaszoBanus (mpuka3 MunoopHayku PO ot «17» nexadps 2010 roma Ne
1897) ¢ uamenenusimu (npuka3z Munobpuayku P® ot «29» nekadbpsa 2014 roga Ne
1644);
- IlpumepHoli oOCHOBHOW 00pa3oBaTENbHON MPOrPaMMbl OCHOBHOI'O OOLIETro
oOpazoBanus (pemieHue ¢eaepaibHOro yueOHO-MEeTOAUYECKOr0 00beAMHEHUS T10
ob1emy o6pazoBanuio ot «8» ampens 2015 roga Ne 1/15);
- JuHUU ydeOHo-Meroaudeckux KomruiekcoB (YMK) mo anre6pe [O. H.
MakapserueBa u ap. 7-9 kinaccos

W3yveHne MaTeMaTHKU B OCHOBHOM IIKOJIE IOJDKHO O0ECTICUUTh:

OCO3HAHUE 3HAYCHUS MaTEMATHKHU B TIOBCETHEBHOW KU3HU YETIOBEKA;

dopMupoBaHUE  TPEACTABICHUA O  COIHMAIBHBIX, KYJIBTYPHBIX U
HCTOPHUYECKUX (PaKTOpaxX CTAaHOBIICHUS MAaTEMAaTUYCCKOW HAYKH;

dopmupoBanue MpEeICTaBICHHIA 0 MaTeMaTHKe KaKk  4YacTu
OOIIIeYeIOBEYECKOW KYIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, IO3BOJISIONIEM
OIKCHIBATh U U3YYaTh PEabHBIC MMPOIIECCHI U SBICHHUS.

B pesynbrare n3ydeHus MaTeMaTHKH O0ydYaroIIUecs: pa3BUBAOT JIOTUYECKOE
U MaTeMaTHYeCKOe MBIIUICHUE, MOJyYaroT MPEACTaBICHHE O MaTeMaTHYeCKHX
MOJIETISIX; OBJIAJIEBAIOT MATEMATHUYECKUMH PACCYXKICHUSMU; Y4aTCs MPUMEHSTh
MaTEMaTUYECKUE 3HAHUS TPU PEIICHHH pa3IUYHbBIX 3a7a4 W OLIEHUBATH
NOJIYYCHHBIE PEe3yJbTaThl; OBJAJACBAIOT YMEHHUSIMHU pEIIeHUs Yy4eOHBIX 3ajady;
pPa3BHUBAIOT MATEMATUYECKYIO UHTYHUIIHIO.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPE/IMETA

Anzeopa — OIWH W3 BAXKHEHUIIMX KOMIIOHEHTOB MaTeMaTH4YECKOTO
oOpa3oBaHUs, HEOOXOAUMBIN JJiI TPUOOPETEHHUS KOHKPETHBIX 3HAHUN W
NPAKTUYECKH 3HAYUMBIX YMEHHUH, HEOOXOAUMBIX JJIA U3y4YeHUS TeoMeTpuu B 7-9
KJIaccax, anreOppl U Havall MaTeMaThdeckoro aHaimsa B 10-11 kimaccax, a Takxke
M3YUYEHUSI CMEXHBIX TUCIUIUINH.

[IpakTrueckass 3HAYUMOCTh aNIreOpPbl COCTOUT B TOM, YTO MPEIMETOM €Tro
M3y4YECHUS SBISIIOTCS KOJIWYECTBEHHBIE OTHOILUECHUS W MPOLIECCHl PEATBHOrO MHPA,
OMMCAHHbIE MATEMATUYECKUMH MOJIEIISIMHU.

B kypce anreOpsl 7-9 kinaccoB MpeacTaBICHbI CIEAYIOUINE COEePKATETbHbIE
auHuM:  «Yucna», «YpaBHEHUs U HEpaBeHCTBa», «DyHkumn», «Pemenne
TEKCTOBBIX 3a1au», «CTaTUCTUKA U TEOPHUSI BEPOATHOCTEM.

B pamkax ykazaHHBIX COJEpKaTENbHbIX JIMHUM PEIIaloTCs CIEAYIOIINe
3a7a4u:

- pa3BUTHUE MBIIUJICHUS, MPEXKJIe BCero (QopMHupoBaHHe aOCTPAKTHOTO
MBIIUICHUS;

- (opMUpOBaHHE JOTUYECKOTO U AITOPUTMUYECKOTO MBIIUICHUS, a TaKXKe
TaKMX KayecTB MbIIUICHUSA, Kak CHJla U THOKOCTh, KOHCTPYKTHUBHOCTH H
KPUTUYHOCTB;



- ¢dopMHpOBAaHUE MATEeMATHYECKOTO CTHJISI MBINUICHUS, BKJIIOYAIONIETO B
ce0sl MHAYKIUIO U JETYyKIHUI0, 0000IIeHNEe U KOHKPETU3AIUI0, aHallu3 U CHUHTE3,
KJIACCHU(UKAIUIO U CUCTEMAaTU3allI0, a0CTparupoOBaHUE U aHAJIOTHUIO.

OIIMCAHUE MECTA YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE
VYyeOublii mpeamer «AnreOpa» BXOOUT B MpPEAMETHYIO 00JacThb
«Marematuka U uMH(pOpPMaTHKa», SBIAETCS 0053aTE€IbHBIM JUIsl U3y4yeHus B 7-9
KJjaccax. B yueOHOM 1u1aHe Ha ero U3y4yeHue OTBOIUTCS:

Kaace Y4eOHbIi KonunuectBo KoauvectBo Hroro
npeaMer HeleJIbHBbIX y4eOHBIX 3a y4eOHbIH
4acos Helelb roj
7 xiacc Anrebpa 3 34 102
8 Kitacc Anrebpa 3 34 102
9 kmnacc Anrebpa 3 34 102

Bcero 3a 3 roaa peanuzanuu nporpaMmsl — 306 yacos.

JIMYHOCTHBIE, METAITPE/IMETHBIE U ITPE/IMETHBIE
PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPEJIMETA

N3yuyenue anreOpsl oOecreyuBaeT CIEAYIOUIME pe3ylabTaThl OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbL:

JUYHOCMHbLE:!

1. ToToBHOCTH UM CHNOCOOHOCTh OOYYAIOIIUXCS K CaMOPa3BUTHIO U
caM000pa30BaHUIO0 Ha OCHOBE MOTHUBAIIMHU K 00YYEHUIO U TTO3HAHUIO; TOTOBHOCTH U
CIIOCOOHOCTh ~ OCO3HAaHHOMY  BBIOODY W TIOCTPOCHHIO  JajbHeHIen
WHAUBUAYaTbHON TpaekTopuu oOpa3oBaHusi Ha 0a3e OPUEHTHUPOBKH B MHUPE
npodeccuii ¥ TPOQPECCHOHATBHBIX TMPEANOUYTEHUM, C YYE€TOM YCTOWYMBBIX
N03HABATEIbHBIX NHTEPECOB.

2. CdhopMHUpPOBAaHHOCTH  OTBETCTBEHHOTO
YBaKUTEJIBHOTO OTHOLIEHUS K TPYHY.

3. CpopMUpOBaHHOCTH MEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY ypPOBHIO pa3BUTUSl HayKu U OOIIECTBEHHOW TMPAKTHUKH,
VYHUTHIBAIOIIETO COLMAIBHOE, KYJIBTYPHOE, SI3BIKOBOE, JAYXOBHOE MHOT000pa3ue
COBPEMEHHOI'0 MUDA.

4. Oco3HaHHOE, YBAXHUTEIBHOE U JOOPOXKEIATeIbHOE OTHOIICHUE K
IPYroMy 4eJOBEeKy, €ro MHEHHUIO, MHUPOBO33PEHUIO, KYJIbType, S3bIKY, BEpeE,
IPaXIAHCKON TO3UIMU. ['OTOBHOCTh M CHOCOOHOCTh BECTH JUAJIOT C JPYTUMH
JOAPMUA M JOCTHTAaTh B HEM B3aUMONOHWMaHUS (MaeHTUUKAIUs ceds Kak
MOJTHONIPABHOTO CYOBEKTa OOIIEHUs], TOTOBHOCTh K KOHCTPYHMPOBAHHIO 00pa3a
napTHepa MO JUajory, rOTOBHOCTh K KOHCTPYMPOBAHHUIO 00pa3a JOMYCTUMBIX
croco0OB Auanora, rOTOBHOCTh K KOHCTPYMPOBAaHHUIO Mpollecca Juajora Kak
KOHBEHIIMOHUPOBAHUSI HMHTEPECOB, MPOLENYpP, TOTOBHOCTH M CIOCOOHOCTh K
BEJICHUIO NIEPETOBOPOB).

OTHOIICHUA K YUYCHHUIO,



5. OCBOEHHOCTb COLMAJIBHBIX HOPM, MpaBUJ TNOBEACHHS, posed u (popm
COIMAIBHOM KU3HU B TPYIIaxX U cOOOIIeCcTBaX.

6. ChopMUPOBAaHHOCTH LIEHHOCTH 37I0POBOr0 M 0€30MacHOro 00pa3a KU3HHU.

7. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUSI YEPE3 OCBOCHUE XYA0KECTBEHHOIO
Hacneaus HaponoB Poccuu M Mupa, TBOPUECKOW AEATEIBHOCTH ACTETUUYECKOTO
XapakTepa (CImoCOOHOCTh MOHMMATh ACTETUYECKOE, AMOIMOHATBHO-IIEHHOCTHOE
BUJICHHE OKPYXAIOIIET0 MHUPA; CHOCOOHOCTh K HMOIMOHAILHO-IIEHHOCTHOMY
OCBOCHUIO MHUPa, CaMOBBIPDQKCHUIO M OPUCHTAIIMU B XYAOKECTBEHHOM H
HPaBCTBEHHOM IMPOCTPAHCTBE KYJIbTYPhI; YBAKEHUE K UCTOPUU KYJIBTYPhl CBOETO
OreuecTBa, BBIPAKCHHOW B TOM YHCIE€ B TOHUMAHUU KpPacoThl YEJIOBEKa,;
c(hOpMUPOBAHHOCTh AKTHUBHOTO OTHOIICHHUS K TPAJAUIMAM XYJ0KECTBEHHOM
KYJIbTYPbI KaK CMBICJIOBOM, ICTETUYECKON U TMYHOCTHO-3HAYUMOM [IEHHOCTH).

8. CdopmMupoBaHHOCTH OCHOB JKOJIOTMYECKOU KYJbTYpHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO AKOJIOTUUECKOTO MBIIICHHUS.
Memanpeomemnuie

MexnpeaMeTHbIe MOHSITHS

OOGyuaroruecs YCOBEPIICHCTBYIOT NPUOOPETEHHBIE Ha TEPBOM YpPOBHE
HABBIKH padoThl ¢ uHpopmanueil u monomHAT uXx. OHU CMOTYT paboTaTh C
TEKCTaMH, TMpPeoOpa3oBbIBATH W HWHTEPIPETUPOBATH COJASPKAIIYIOCS B HHUX
uH(pOpPMAIIHIO, B TOM YHUCIIE:

* CUCTEMATU3UpPOBATh, COIMOCTABISTh, AaHAIM3UPOBATh, 0000mATE U
UHTEPIPETUPOBATh UH(GOPMAIINIO, COAECPKAIIYIOCS B TOTOBBIX MH(GOPMAIIMOHHBIX
00BEKTAaX;

* BBIJICJISTH [VIABHYIO U M30BITOYHYIO HH(POPMAILIKIO, BBITIOIHSATH CMBICIIOBOE
CBEPTHIBAHHE BBIJICTICHHBIX (DAKTOB, MBICIEH; TMPEACTaBIATh WHGOPMAIMIO B
ckatod cioBecHOW ¢opMe (B BUIE TUIaHa WM TE3UCOB) W B HArJsIHO-
cUMBoOJIMYecKo ¢dopme (B Bujae Tabiuil, rpa@uUecKux CXeM W Juarpamm, Kapt
MOHSITHA — KOHIIENTYaJbHBIX JUATPAMM, OMOPHBIX KOHCIIEKTOB);

* 3aIIOJIHATH U JOTIOJHSATH TaOJIUIIbI, CXEMBI, IHArpaMMbl, TEKCTHI.

OOyuaroiuecs NPUOOPETYT ONBIT MPOEKTHOM AeATeJIbHOCTH KaK 0CO00M
dbopmbl yueOHOH pabOThI, CIIOCOOCTBYIOMICH BOCHUTAHHUIO CAMOCTOSITCIBHOCTH,
WHUIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTHUBAIUUA U 3(H(PEKTUBHOCTH
y4eOHOW JeATeTBbHOCTH, B XOJE pealu3aldd HCXOJHOTO 3aMbICiia Ha
MPAKTUYECKOM YypPOBHE OBJAJCIOT yYMEHHEM BBIOWpPATh aJeKBATHBIC CTOSIICH
3ajjaye CpeiCTBA, MNPUHUMATH pEIIeHUS, B TOM YHCJIE€ W B CHUTYyalUsIx
HeonpenenéaHoctu. OHM  TMOMy4YaT BO3MOXKHOCTH Pa3BUTh CIIOCOOHOCTh K
pa3pabOTKe HECKOJbKHX BapHaHTOB pEIMICHUH, K TMOUCKY HECTaHIAPTHBIX
PEIICHH, TOUCKY U OCYIIECTBICHUIO HAaNOOJIee IPUEMIIEMOTO PEIICHHUS.

B coorBerctBn ®I'OC OOO BbIAEHSIOTCS TPU TPYNIbl YHUBEPCAIBHBIX
y4eOHBIX JEHCTBUIA: PETYISITUBHBIE, TO3HABATEIbHBIC, KOMMYHUKATHBHBIC.

PeryasituBubie YY /|

1. YMmeHuwe caMOCTOSITEIBHO OIPEACNIATh IeI OOY4YeHUs, CTaBUTh W
dopMynrpoBaTh HOBBIC 3a7a4ll B ydeOe ¥ IMMO3HABATEIHHON JEATEIHbHOCTH,
pa3BHBaTh MOTHBBI W HMHTEPECHl CBOEH IMO3HABATEIHHON JICSATCIHHOCTH.
OO0y4Jarommncs CMOXKET:



® AHAJIU3UPOBATh CYILECTBYIOLIUE U IUTAHUPOBATh Oynyuue
o0Opa3oBaTelbHbIE PE3YIbTATHI;

® UAEHTU(PUUIUPOBATh COOCTBEHHBIE MPOOJIEMBI M OMNPEIEATh TJIABHYIO
npo0JemMy;

® BBIJBUTaTh BEPCUU pelIeHUS MNpoOieMbl, (HOPMYIUPOBATH TUIOTE3HI,
MPEBOCXUIIATH KOHEUHBIN PE3YJIbTaT;

® CTaBUTh LEJb JACATEIBHOCTH Ha OCHOBE OINPENEICHHOW MpOOJIEMBbI U
CYILIECTBYIOUIMX BO3MOXKHOCTEH;

e (opmynupoBaTh yueOHBIC 3a/1auM KaK IIArd JIOCTUXKEHHUS MOCTaBIECHHOU
LEJH JIeATETbHOCTH;

e 00OCHOBBIBATH II€JICBBIE OPUEHTUPHI M TMPUOPUTETHI CCHUIKAMH Ha
LIEHHOCTH, YKa3bIBasi 1 00OCHOBBIBASI JIOTHUYECKYIO MOCIEA0BATEIbHOCTD 1IaroB.

2. YMEHHE CaMOCTOATENIbHO TUIAHUPOBATh MYTH JOCTHKEHUS 1IejIeH, B TOM
YuCjie aJbTepHATUBHBIC, OCO3HAHHO BBIOMpaTh Hambosee 3PHEKTUBHBIE CIIOCOOBI
penieHus y4eOHbIX U MO3HAaBaTENbHBIX 3a7a4. OOy4aromuiicss CMOXKET:

® OmpeAesITh HeOOXOAUMbIEC JEUCTBUE(S) B COOTBETCTBUM C y4EOHOU H
MO03HABATEILHOM 3a/1aueli U COCTABIIATh AITOPUTM UX BBITIOJHCHHUS;

e 00OCHOBBIBaTH M OCYIIECTBISATH BbIOOp Haunbonee 3OPEKTUBHBIX
CIoco0OB pelieHus: yueOHBIX U TT03HABATEIbHBIX 33/1a4;

® ONpeNesaTh/HAaXOUTh, B TOM YHCJIE€ W3 MPEUIOKEHHBIX BapHUAHTOB,
yCIIOBUS JJIs1 BBIMIOJTHEHUST yueOHOM U MO3HaBaTEIbHON 3a/1a4u;

® BBHICTpaMBaTh U3HEHHBIE TUIAHBI HA KpaTKOCpO4YHOe Oyayliee (3asBisTh
LEJIEBbIE OPUEHTUPBI, CTABUTh aJ€KBAaTHBIE UM 3aJladyd WU NpeajaraTh JEHWCTBUS,
yKa3biBasi U 00OCHOBBIBAsI JIOTHUECKYIO MOCIIEA0BATEILHOCTD IIAroB);

® BHIOMpATh U3 TMPEIJIOKEHHBIX BAPUAHTOB M CaMOCTOSTEIBHO HCKaTh
CpeACTBa/PeCypcChl ISl pEIIeHUs 3a1a9u/JOCTKCHHS 11EJIH;

® COCTAaBJSTh TIUIAH pEIICHWs TMpoOsieMbl  (BBIMOJHEHHUS  IPOECKTA,
IIPOBEACHUS UCCIIEIOBAHHUS);

® OMpeNeNsaTh MOTCHIMAIbHBIE 3aTPYAHEHHUS TPU pEHICHUH Yy4eOHOW W
MMO3HABATEIbHOM 3a/1a4l U HAXOAUTH CPEACTBA JUISl UX YCTPAHEHHS;

® OMKCHIBATH CBOW OMBIT, OQOPMIISISL €ro NI Tmepefayul IPYruM JIIOJISIM B
BH/JI€ TEXHOJIOTUU PEUIECHUS MPAKTUYECKHUX 3a7a4 ONPEEICHHOTO Kilacca;

® [UJIAHUPOBATH u KOPPEKTUPOBATh CBOIO WHJVMBUAYaJbHYIO
00pa30BaTeIbHYI0 TPACKTOPHIO.

3. YMeHue COOTHOCUTH CBOM JICHCTBHS C IUTAHHUPYEMBIMH pPe3yJbTaTaMH,
OCYHIECTBIIATh KOHTPOJIb CBOEM JIEATEIbBHOCTH B MPOLECCE JOCTHKEHUS
pe3ynbTaTa, ONMpeAeNsITh CIIOCOOBI JEHCTBUM B paMKaX MPEIJIOKEHHBIX YCIOBUM U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBHSI B COOTBETCTBUM C HM3MEHSAIOUIEHCS
cutyanueid. OOyJarouuics CMOXKeT:

® OmpeAessiTh COBMECTHO C TEJaroroM M CBEPCTHUKAMU KPUTEPUU
IJIAHUPYEMBIX PE3YJIbTaTOB U KPUTEPHUH OLICHKHU CBOEH yueOHOM e TeTbHOCTH;

® CHUCTEeMaTU3UPOBATH (B TOM YKCIIE BBIOUPATH MPUOPUTETHBIE) KPUTEPUU
IJIAHUPYEMBIX PE3YyJbTATOB U OLIEHKU CBOEH €S TEIbHOCTH;

e OTOMpaTh MHCTPYMEHTHI [JIi OIICHUBAHUS CBOEWU JIEATEIIbHOCTH,



OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NEATETLHOCTH B pPaMKax TMPEIIOKESHHBIX
yCIIOBUH U TpeOOBaHUI;

® OIICHUBATH CBOIO JICATEIHLHOCTh, APTyMEHTHPYS NPUYHHBI JTOCTHIKCHHSI
WM OTCYTCTBUS TUTAHUPYEMOTO PE3yJIbTaTa;

® HaxXOJUTh JIOCTATOYHBIC CPEACTBA ISl BBITTOJIHCHHS YICOHBIX ICHCTBUH B
WU3MCHSIONIEHCS CUTYAIMK W/WIIA TIPU OTCYTCTBUU TUIAHUPYEMOTO PE3yJIbTaTa;

e paboTass TO CBOEMY IUIaHy, BHOCUTb KOPPEKTHUBBI B TEKYIIYIO
JEATENHPHOCTh HAa OCHOBE aHallM3a W3MEHCHWW CHUTYallud IS TOJTy4YeHUS
3aITAaHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ysIbTaTa;

® YCTaHABJIMBATh CBSI3b MCEXKIY IOJYYCHHBIMH  XapaKTCPUCTUKAMMU
NPOJAYKTa W XapaKTePUCTUKAMHU TIpPOIlecca JEATCIbHOCTH M TI0 3aBEPIICHHUU
JEATEIBHOCTH TIpeajiaraTh M3MEHEHHUE XapaKTePUCTHUK IMpoIiecca I MOJTyYeHUs
YIYYIICHHBIX XapaKTEPUCTUK MPOTYKTA;

® CBEpATh CBOM JCHCTBHUS C ICNBIO U, NMPU HEOOXOAUMOCTH, HCIPABIATH
OITMOKH CaMOCTOSTEIIBHO.

4. YMeHHEe OIICHWBaTh TNPABWIBHOCTH BBINIOJHEHUS YYCOHOW 3ajavu,
COOCTBEHHBIC BO3MOXHOCTH €€ perieHus. OOyJaronuics CMOXKET:

® ONpeIeaTh KPUTEPUU TPABWIBHOCTH (KOPPEKTHOCTH) BBITOJTHCHUS
y4eOHOU 3a/1a4H;

® aHAIM3UPOBaTh W OOOCHOBBIBaTH IMPUMEHEHHE COOTBETCTBYIOIIETO
WHCTPYMEHTApHS VISl BHITIOJTHEHUST YIeOHOM 3a1a4u;

e CBOOOJHO TIOJIb30BAaThbCSl BBIPAOOTAHHBIMM KPUTEPUSIMHU OLICHKA U
CaMOOIICHKH, MCXOJs W3 IEeTH W HMMEIOUIUXCS CPEJCTB, pa3inyas pe3ysbTaT U
CIIOCOOBI IEMCTBHI;

® OIICHWBATh TMPOAYKT CBOCH JCATEIBHOCTH II0 3aJaHHBIM HW/WUIU
CaMOCTOSITEJILHO ~ OMNpEJCICHHBIM KPUTEPUSIM B COOTBETCTBHU C  IIEJIBIO
NEeSATeITLHOCTH;

e 00OCHOBBIBATh JIOCTH)KMUMOCTH II€JIM BBHIOPAaHHBIM CIIOCOOOM Ha OCHOBE
OIICHKHA CBOMX BHYTPEHHHUX PECYPCOB U JIOCTYIMHBIX BHEITHUX PECYPCOB;

® (hUKCUPOBATH u aHAJIM3UPOBATH JTUHAMUKY cOOCTBEHHBIX
00pa3oBaTeIbHBIX PE3YyJIbTATOB.

5. Bianenwe ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, TIPUHSATHS pPEIICHUM
U OCYIIECTBICHHUS OCO3HAaHHOTO BBIOOpa B Y4eOHOW © TO3HABATEIHLHOM.
OOyJaronuncs CMOXKET:

e HaOJII0/IaTh U aHAITM3UPOBATH COOCTBEHHYIO YUCOHYIO U TTO3HABATCIHHYIO
NEATCIbHOCTh M JCATEIBHOCTh  JIPYTHX  OOydYaIIMXCs B IIpoIecce
B3aUMOITPOBEPKH;

® COOTHOCHTH peallbHbIe W IUIAHUPYEMbIC PEe3yJbTaThl WHIWBHIYaTbHOU
00pa3oBaTeIbHON ACATEILHOCTH U JeaTh BEIBOIBI,

® MPUHHUMATL pelieHHne B Yy4eOHOH CHTyalliM W HECTH 3a HEro
OTBETCTBEHHOCTD;

® CaMOCTOSATEIIFHO ONPEACIISITh MPUYMHBI CBOETO yCIeXa WIIM HeycliexXa U
HaXOJIUTh CIIOCOOBI BBIX0/Ia M3 CUTYyaIluu HEeyCIexa,

® PETPOCIEKTHBHO ONPEACIIATh, KaKWE JCHCTBHS IO PEIICHUIO y4eOHOU



3a/layd WM TapaMmeTpbl 3TUX JAEUCTBUN MPUBEIM K MOJYYEHHIO HMEIOLIErocs
MPOAYKTa yu4eOHOM e TEIbHOCTH;

® JIEMOHCTPUPOBATh  MPHUEMBl  PETYISIUUU  NCUXO(PHU3UOIOTHUECKUX/
AMOIIMOHAJIBHBIX COCTOSIHUM NIl AoCcTHX’eHUs 3 dexra ycrnokoeHus (yCTpaHEeHUS
AMOIMOHATIBHON  HaIpsDKEHHOCTH), dddekra BoccTaHOBJICHUS (OocmadieHus
MPOSIBJIICHU I YTOMJICHHUS), addekra aKTUBHU3ALIUHU (TOBBILLICHUS
MCUXO(PU3NOIOTMYECKON PEAKTUBHOCTH).

ITo3naBareabHbie YY ]|

6. Ymenue onpenensiTh MOHATHUSA, CO3/1aBaTb OOOOIIEHHS, yCTaHABIMBAThH
aHaJOruM, KiIaccu(UUUPOBaTh, CAMOCTOATENBHO BBIOMpPATh OCHOBAaHUA W
KpUTEpUH ISl Kjaccu(UKalMy, yCTaHaBIMBAaTh MPUUMHHO-CJIEICTBEHHBIE CBS3H,
CTPOUTh  JIOTUYECKOE  pacCyXJIeHHue,  yMO3akiroyeHue  (MHIYKTHUBHOE,
JIeAYKTUBHOE, 110 aHAJIOTHH) U JeNaTh BbIBObI. OOydaromuiics CMOKET:

e 10a0UpaTh CJIOBA, COMOAYMHEHHbBIE KIIIOUEBOMY CIIOBY, OIpEACIAIOIINe
€ro MpHU3HAKU U CBOWCTBA;

® BBLICTPAaUBATh JOTHYECKYIO LIETIOYKY, COCTOSIIYI0O U3 KIIOUYEBOTO CJIOBA U
COTMOJYMHEHHBIX €MY CJIOB;

® BBIJICTATH OOMMNA TPU3HAK JBYX WJIM HECKOJBKUX TMPEIMETOB WU
SIBJICHUHN U OOBSICHATH UX CXOJICTBO;

e 00BEIUHATH TPEIMETHl M SBICHUA B TPYNNbl 1O OMNpeIeICHHBIM
npU3HaKaM, CPAaBHUBATh, KIIACCUPUITUPOBATH U 00001IaTh (PAKTHI U SIBJICHUS;

® BBIICIATH SABJICHHUE U3 OOIIETo psifa NIPYrux sBJICHUM;

® OmpeneNsaTh 00CTOATENBCTBA, KOTOPHIE MPEAIIECTBOBAIN BOSHUKHOBEHHUIO
CBSI3M MEXIY SIBICHUSIMH, U3 ITUX OOCTOSATEIHCTB BBIIEISATH OINpPEICIISIONINE,
CIIOCOOHBIE OBITH MPUYMHON JTAHHOTO SIBJICHUS, BBISBISATH NMPUYUHBI U CJIEICTBHS
SIBJICHUM;

® CTPOUTH PACCYKJEHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM
M OT YaCTHBIX SIBJICHUHN K OOIIUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXJCHHE Ha OCHOBE CpPaBHEHHUS IMPEJAMETOB U SIBJICHUM,
BBIJIENISS IPU 3TOM OOIIIME MPU3HAKHY;

® uy3NaraTh MOJYYECHHYI0O MH(OpPMAIMIO, WHTEPIPETHPYS €€ B KOHTEKCTE
pelraeMoit 3aauu;

® CaMOCTOATENbHO YKa3plBaTh Ha HMH(POPMAIUIO, HYXIAIONIYIOCS B
IpOBEpKe, TMpeajaraTb W IPUMEHATh CHOCOO TPOBEPKU JOCTOBEPHOCTH
uHbopMaImy;

e BepOaNM30BaTh HMOIMOHAIBLHOE BIIEUATICHUE, OKa3aHHOE Ha HETo
HMCTOYHUKOM;

® OOBSCHSTH SIBJICHUS, IPOIIECCHI, CBSA3M M OTHOIIICHHUS, BBISBIISIEMBIC B XOJIC
MMO3HABATEIBbHON M UCCIEA0BATEIbCKON NESITENBbHOCTH (IPUBOAUTH OOBICHEHUE C
U3MEHEHHEM (OPMBI TIPEACTABICHUS; OOBSICHATH, NCTANM3UPYS WiIH 00001Ias;
OOBSICHAITh C 3aIaHHOM TOYKH 3pEHUA);

® BLIABJISITh M Ha3blBaTh MPUYMHBI COOBITUS, SIBJIICHUS, B TOM YHCIE
BO3MOKHbIE€ /Han0o0see BEPOSITHBIC MPUUYUHBI, BO3MOXKHBIE MMOCIEACTBUS 3aJaHHOMN
MIPUYUHBI, CAMOCTOSITEIBHO OCYIIECTBIISISI MPUUUHHO-CIICICTBEHHBIN aHAIN3;



e Jle7IaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHali3a Pa3HbIX TOUYEK 3PEHMUS,
MOATBEPKAAaTh BBIBOJ, COOCTBEHHOW aprymMeHTallued WIH CaMOCTOSITEIBHO
MOJTYYEHHBIMU JTAHHBIMH.

/. YMeHue co3JaBaTh, IPUMEHSATh U MPEOOPA30BBIBATH 3HAKU U CUMBOJIBI,
MOJIETM M CXEMBbl JJid pelieHuss Y4YeOHBIX U TO3HAaBaTEJIbHBIX 3ajad.
OOyuaronuics CMOXKeT:

e 0003HayaTh CUMBOJIOM M 3HAKOM MPEIMET U/UJIH SIBJICHUE,

® ONpeAcNsITh JIOTUYECKUE CBSI3U MEXIY MpeaMeTaMHu W/WIA SBICHUSMU,
0003Ha4YaTh JaHHBIC JIOTUYECKHUE CBSI3U C TTIOMOIIIBIO 3HAKOB B CXEME;

® CO03/1aBaTh aOCTPAKTHBIN UK PeabHBIN 00pa3 mpeaMeTa U/l SBJICHHUS;

® CTPOUTH MOJICJIB/CXEMY Ha OCHOBE YCIIOBHMM 3ajauM W/WIHM crocoda ee
pelieHus;

® Cco3/1aBaTh BepOaJIbHBIC, BEIIECCTBEHHBIC W MHGOPMAIMOHHBIE MOJEIU C
BBIZICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa JJIsi ONpeseeHus crnocoda
pelieHus 3aa4i B COOTBETCTBUM C CUTYaIIUEH;

e peoOpa3oBbIBATh MOJECIM C IIEbI0 BBISBICHUS OOIIMX 3aKOHOB,
OTIPENICIIAIONIUX TAHHYIO TTPEAMETHYIO 001aCTh;

® [IEPEBOJIUTH CIIOKHYIO MO COCTaBy (MHOTOACIEKTHYIO) MH(OpPMAILUIO U3
rpaduyeckoro wid (HopMamu3oBaHHOTO (CHMBOJIBHOTO) TIPEACTaBICHUS B
TEKCTOBOE, 1 HA00OPOT;

® CTPOUTH CXEMY, AITOPUTM JECHCTBHUSI, UCIIPABIATh WJIM BOCCTAHABIMBATH
HEU3BECTHBIA paHEe AJITOPUTM HAa OCHOBE HMEIOILIErocs 3HAHHUS 00 00beKTe, K
KOTOPOMY ITPUMEHSIETCS alITOPUTM;

® CTPOUTH JOKA3aTENbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOIO;

® aHAIM3UPOBATH/pe(PIICKCUPOBATh OMBIT Pa3padOTKH H  peaTH3aluH
y4eOHOr0 MPOEKTa, UCCIEAOBAHUS (TEOPETUUECKOT0, IMITUPUIECKOT0) HA OCHOBE
PEIOKEHHON TPOOJEMHONM CHUTyaIldH, IOCTAaBJICHHOW II€W W/WIW 3aJlaHHBIX
KPUTEPUEB OLIEHKHU MPOIYKTa/pe3ynbTara.

8. CwmpbicnoBoe ureHne. OOyJaromuicss CMOXET:

® HaxXOJUTh B TEKCTE TpeOyeMyro HH(PpOpMAIHIO (B COOTBETCTBHH C IEISIMU
CBOEH JEATEIbHOCTH);

® OPUEHTUPOBATHCS B COJIEPXKAHUU TEKCTA, MOHUMATH IEJOCTHBIA CMBICI
TEKCTa, CTPYKTYpUPOBATh TEKCT;

® YCTaHABJIMBATh B3aMMOCBS3b OIMUCAHHBIX B TEKCTE COOBITHH, SBICHUM,
MPOLIECCOB;

® PE3IOMUPOBATH IIABHYIO UJCIO TEKCTa;

® 1peoOpa3oBBIBATh TEKCT, «IMEPEBOAS» €ro B JPYTYIO MOJAIBHOCTS,
HMHTEPIPETUPOBATH TEKCT (HEXYA0KECTBEHHbI — YUE€OHBIN, HAYUYHO-TIOMYJISIPHBIN,
nH(pOPMAITMOHHEIH, TekeT non-fiction);

® KPUTHYECKU OLIEHUBATH COAECpKaHUE U (HOpMY TEKCTA.

9. ®opmupoBaHWE W pa3BUTHE OKOJIOTHYECKOTO MBIMUICHHS, yMCHHE
MPUMEHATH €T0 B MTO3HABATEIIbHOM, KOMMYHUKATUBHOM, COLIMAIBHON NPAKTUKE U
npodeccroHanbHOM opreHTaU. OOyJatONTUNACSI CMOXKET:

® OMpeAesITh CBOE OTHOIICHUE K IPUPOIHON CpeIe;



® AHAJIU3UPOBAThH BIUSHUE SKOJOTMUECKUX (DAKTOPOB HaA Cpeay OOWTaHUS
KUBBIX OPraHU3MOB,;

® MPOBOAUTHL MPUYMHHBIA U BEPOSTHOCTHBIM aHANU3 HKOJIOTUYECKUX
CUTYaIUN;

® POTHO3UPOBATh M3MEHEHHUS CHUTYyallMM IPU CMEHE JEWUCTBHUS OIHOTO
dakTopa Ha felicTBUE Apyroro haxkTopa;

® PaCHpPOCTPAHATH PKOJOTMYECKUE 3HAHUS U YYaCTBOBATh B MPAKTUUECKUX
JieN1ax 1o 3allUTe OKPYKaroIIe cpesl;

® BbIpaXkaThb CBOE OTHOIICHHE K NPHUPOJE Yepe3 MOJCIH, MPOSKTHHIC
paboTHI.

10. PazBurne MoTHMBaMM K OBJAJEHUIO KYJIbTypOH aKTUBHOTO
UCIIOJIb30BaHUS CIOBApeil U APYTrUX MOUCKOBBIX cucTeM. OOyJaromuiicss CMOXKET:

® OmpeAesITh HE0OXO0UMBIE KIIFOUEBbIE TTOMCKOBBIE CJIOBA U 3aMPOCHI;

® OCYIIECTBJISATH  B3aUMOJICMCTBUE C  DJICKTPOHHBIMM  TTOMCKOBBIMHU
CHUCTEMaMHU, CJIIOBapsIMU;

e (hopMHpOBaTH MHOKECTBEHHYIO BBIOOPKY M3 MOUCKOBBIX UICTOYHHKOB JJISI
00BEKTUBH3AIINH PE3YyJIBTATOB MOUCKA,

® COOTHOCHUTH MOJIYUYE€HHBIE PE3YIbTAThl TOMCKA CO CBOCH IESTEIHHOCTHIO.

KommyHukaTuBubie YV /|

11. VYmeHue opraHuszoBbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO
JESTENbHOCTh C YYHTEIIEM U CBEPCTHHKaMHU; padOTaTh WHIWBHIYyAJIbHO U B
rpynmne: HaxoIuTh oOllee penieHrue W pa3pemarsh KOHMIUKTHI Ha OCHOBE
COTJIaCOBAHMS MO3UIIMNA M y4eTa HHTEPECOB; (OPMYIHPOBATh, APTYMEHTHPOBATh U
oTcTauBaTh cBoe MHeHHE. OOYyJarONINIICs CMOXKET:

— OIPEIENATh BO3MOXKHBIE POJIU B COBMECTHOM JAESATEIBLHOCTH;

— UIpaTh ONPEAEICHHYIO POJIb B COBMECTHOU JI€SITENBHOCTH;

— NMPUHUMATH TO3MIHMI0 COOECeHHKA, TMOHMMAs TMO3UIMI0 JPYroro,
paziuyaTh B €ro peud: MHEHUE (TOYKY 3pEHHS), J0Ka3aTeIbCTBO (apTryMEHTHI),
(baKThI; TUIIOTE3bI, AaKCUOMBI, TEOPHH;

— OmpeAenssTb CBOM JEUCTBUS U JCUCTBUS NapTHEpPA, KOTOPBIE
CIIOCOOCTBOBAIM HJIM TIPETISITCTBOBAIM MPOAYKTUBHON KOMMYHHUKAIINH;

— CTPOWTH TO3WTHBHBIE  OTHOIIEHHWS B  Mpolecce y4dyeOHOW U
MMO3HABATEIbHOM JEATEIbHOCTH;

— KOPPEKTHO W apryMEHTHPOBAHHO OTCTaWBaTh CBOI TOYKY 3pPEHHUS, B
JUCKYCCHUHM YMETh BBIIBUTaTh KOHTPAPryMEHTHI, Nepedpa3supoBaTh CBOIO MBICIb
(B1aseHnEe MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTUYECKH OTHOCHUTBHCA K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM
MPU3HABATHh OIMOOYHOCTH CBOEr0 MHEHHUS (€CIM OHO TaKOBO) U KOPPEKTHUPOBATh
€ro;

— mpeasiaraTh aJbTEPHATUBHOE PEIICHUE B KOH(DJIUKTHON CUTYyaIuU;

— BBIACJISTH OOLIYIO0 TOUKY 3pEHHUS B TUCKYCCHUMU;

— JIOTOBapuBaThCcsl O TMpaBWiax W BOMpocax sl OOCYXIeHUs B
COOTBETCTBUHM C NTOCTABIICHHOM IE€pe] TPYIIION 3a1a4eii;

— OpraHu30BbIBaTh Y4eOHOE B3aUMOJACHCTBHE B rpyIne (OnpeaeisTh o0ume



NN, PACTIPEACTIST POJIH, TOTOBAPUBATHCS APYT C IPYTOM U T. 11.);

— yCTpaHATh B  paMKax JUajora paspeiBBl B KOMMYHHKAIIUH,
00yCTIOBIIGHHBIE HETIOHUMaHHEM/HETIPUSATHEM CO CTOPOHBI cOOeceTHUKa 3a/aayH,
(GOpMBI WK COACPKAHUS TUATIOTA.

12. 'YMeHue 0CO3HAHHO UCIOJIb30BaTh PEUEBbIE CPEJCTBA B COOTBETCTBUU
C 3adaueil KOMMYHHUKAllMU JUIS BBIPaKEHHUS CBOMX YYBCTB, MBICICH W
NOTPeOHOCTEH I TIAHUPOBAHMUS U PETYJSIIMU CBOCH JESITEIHbHOCTH; BIIAJICHHUE
YCTHOM Y NHUCBMEHHOM pPEYbl), MOHOJOIMYECKOM KOHTEKCTHOM PpEUbIO.
OO0yuaronuics CMOXKeT:

e omnpeneNATh 3a7ady KOMMYHHKAIIMM W B COOTBETCTBMHM C HEW OTOMpATh
peueBbIe CPE/ICTBRA;

e OTOMpaTh U UCTOIH30BATh PEUEBHIC CPEACTBA B MPOIECCE KOMMYHHKAIMH C
APYTUMU JIFOIBMH (MAJIOT B TIape, B MAJIOH rpymie u T. 1.);

® TMPEACTaBIATh B YCTHOW WJIM TNHCBMEHHOH QopMe pa3BepHYTHIH IUIaH
COOCTBEHHOM JCSITETLHOCTH;

e co0MOaTh HOPMBI ITyOJIMYHOM pedr, periiaMeHT B MOHOJIOTE U JTUCKYCCHUU B
COOTBETCTBHH C KOMMYHHKATHBHOMN 3a71a4eii;

® BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CY)K/ICHUE) U 3allpaliiBaTh MHCHUE
napTHEpa B paMKaXx JUaJIoTa;

® T[pUHUMATH pEIIeHHe B XOJ€ [Juajora M COIVIACOBBIBATH €ro C
co0€eceTHUKOM;

® CoO3/aBaTh MNHUCHbMEHHBIE «KIMUIIUPOBAHHBIE» W OPUTHHAIBHBIE TEKCTHI C
UCIIOJIb30BaHUEM HEOOXOIMMBIX PEYEBBIX CPE/ICTB;

® HCNOJB30BaTh BepOalbHBIE CpeACTBa (CpPeAcTBa JIOTUYECKON CBSI3M) IS
BBIJIEJICHUSI CMBICIOBBIX OJIOKOB CBOETO BBICTYIUICHUS;

® HCIONB30BaTh HEBEpOAIbHBIE CPEJCTBA WJIM HATJsIHbIE MaTepHalbl,
MOJICOTOBJICHHBIE/OTOOPAHHBIE TIOJT PYKOBOJICTBOM YUHUTEIIS;

® JleflaTh OLIGHOYHBIA BBIBOJ O JOCTIDKEHMHM I1€IM KOMMYHHKAIUU
HEMOCPEJICTBEHHO  TIOCJIE  3aBEpIICHHS KOMMYHUKATHUBHOTO  KOHTaKTa M
00OCHOBBIBATH €TO.

13. ®opmupoBaHWe ©  pa3BUTHE KOMIIETEHTHOCTH B  00JacTH
UCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUN (nanee —
HKT). O6yuatomuiicss CMOXKET:

e [IeJICHANpPABICHHO HCKAaTh U HCIIOJIb30BaTh HMH(OPMAIIMOHHBIE PECYPCHI,
HEOOXOAMMBIE JJIsl PeIICHUs] yUYEOHBIX U MPAKTUUYECKHUX 3374 C TOMOIIIbIO CPEJCTB
UKT;

e BbIOMpaTh, CTPOUTH U UCHOJIB30BaTh aJEKBATHYIO HH(GOPMALMOHHYIO
MOJIeTIb JIJIsl TIepeAadyn CBOMX MBICIEH CpelcTBaMU €CTECTBEHHBIX U (POPMaTbHBIX
S3BIKOB B COOTBETCTBHUU C YCIOBUSAMU KOMMYHUKAIINH;

e BbACHATh HHPOPMAIMOHHBIA AacHeKkT 3aJaud, OINEepUPOBaTh JAHHBIMH,
MCIIOJIb30BaTh MOJICNb PEIICHUS 3aa4H;

® ICIIOJI30BAaTh KOMITBIOTEPHBIE TEXHOJIOTUU (BKIIOYasi BBIOOP aJeKBAaTHBIX
3aJa4e MHCTPYMEHTAJIBHBIX MPOrpPaMMHO-AIMIMAPATHBIX CPEICTB U CEPBHUCOB) IS
perieHuss ”HPOPMAITMOHHBIX U KOMMYHHUKAIIHOHHBIX YUYEOHBIX 3a/1a4, B TOM YHCIIE:



BBIYMCIIEHUE, HAIIMCAHUE JJOKIAI0B, peepaToB, CO3JaHue NPEe3eHTALUHI U JIp.;

®  UCIOJb30BaTh HH(OOPMALIUIO C YUETOM STUUECKUX U IIPABOBBIX HOPM;

e co3/laBaTh HMH(POPMALIMOHHBIE PECYpChbl PA3HOTO THMNA M IS Pa3HbIX
ayIMTOpUi, COOIIONATh HHPOPMALIMOHHYIO TUTUEHY U MPaBUiia HHPOPMALIMOHHON
0€30MacHOCTH.
npeomemuwie:

e (QopMHUpOBaHUE MPEJCTABICHUN O MaTeMaTHKE KaK O METOJE IO3HAHMS
JEHCTBUTENBHOCTH, TO3BOJISIONIEM ONMUCHIBATh M U3Y4aTh PealIbHbIE MPOLIECCHl U
SIBJICHUS;

® pa3BUTHE YMEHUN paboTaTh C Y4YeOHbBIM MaTEMaTHUUYECKUM TEKCTOM
(aHanmu3upoBaTh, M3BIEKATh HEOOXOAMMYIO MH(MOPMAIMIO), TOYHO U TPAMOTHO
BBIpQ)XAaTh CBOM MBICIU C TPUMEHEHHUEM MATEeMaTHYECKOW TEPMUHOJOTUU H
CUMBOJIMKM,  MPOBOJAUTH  KiIaccu(puKauuu,  JOTUYECKHEe  OOOCHOBaHMS,
JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPIKICHUI;

® pa3BUTHUE MPEACTABICHUN O YUCIIE M YHCIOBBIX CHCTEMAaX OT HATypalbHBIX
70 JCHUCTBUTENIbHBIX 4YHCEJ; OBJAJE€HWE HaBBIKAMU YCTHBIX, NHUChMCHHBIX,
WHCTPYMEHTAJbHBIX BBIUMCICHUM;

® OBJAJCHUE CHUMBOJIBHBIM SI3BIKOM aireopbl, TpUEMaMH BBITIOJHECHUS
TOXXJICCTBEHHBIX TPEOOpa30BaHUN BBIPAXKCHHM, PEIICHUS ypaBHEHUN, CHCTEM
YpaBHEHU, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHUS MOJIEIMPOBATh pEajibHbIE
CUTyallul Ha A3bIKE anre0pbl, UCCIENOBaTh TOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHKUEM ammapara ajareOpbl, HHTEPIPETUPOBATH OJYYEHHBIN PE3yJIbTaT;

® OBJAJEHUE CHUCTEMOM (YHKIMOHAJIBHBIX TOHATUN, pa3BUTHE YMEHHS
UCIIOJIb30BaTh  (YHKIMOHAIBHO-TPAQUYECKUE TMPEACTABICHUS Il  PEIICHHUS
pa3IMYHBIX MaTEMaTUYECKUX 3ajad, Mg ONHCAHUS W aHalu3a peabHbIX
3aBUCHUMOCTEH;

® OBIAJEHUE TMPOCTEHIIMMH crnocoO0aMu TPEACTABICHHMS W  aHaIM3a
CTAaTHUCTHYECKUX [aHHBIX; (OPMHUPOBAHUE TMPEACTABICHUM O CTAaTUCTUYECKHUX
3aKOHOMEPHOCTSIX B peajJbHOM MHUPE U O Pa3IMYHBIX CIIOCO0AaX MX HU3y4YEHUs, O
OPOCTEMIINX  BEPOSATHOCTHBIX  MOJENSAX; pPa3BUTUE YMEHUW  U3BJIEKATH
uHboOpMaIMIo, TPEACTABICHHYIO B Ta0NMIaXx, Ha JauarpaMmax, rpadukax,
ONUCHIBATh W AHAIMU3UPOBATh MACCHUBBI YHCIOBBIX JAHHBIX C [OMOIIBIO
MOAXOMSAIIMX CTaTHCTUYECKUX  XapaKTEPUCTHK, MCIOJIb30BATh IMOHUMAaHUE
BEPOATHOCTHBIX CBOMCTB OKPY’KAIOIINX SIBJICHUM IIPU IIPUHITUU PELICHUN;

® pa3BUTUE YMEHUN NPHUMEHSATHh W3YUYCHHbIC IMOHATUS, PE3YJbTAThl, METOJIbI
JUISL pelIeHus 3a7]a4 MPaKTUYECKOro XapakTepa U 3aJ1ay U3 CMEKHbBIX JUCHUTIUIMH C
HCIIOJIb30BaHUEM NPU HEOOXOAMMOCTH CIPABOYHBIX MAaTEpHUANIOB, KOMIIbIOTEPA,
MOJIb30BATHCS OLIEHKOW U MPUKUIKON MPHU MPAKTHYECKUX pacuéTax;

e (¢dopMHpOBaHUE TIPEICTABICHUS OO0 OCHOBHBIX HW3Y4YaeMBIX MOHATHUAIX:
uH(bOpMaIHs, aNTOPUTM, MOJICITb — U UX CBOWCTBAX;

® pa3BUTUE  aJNTOPUTMHUYECKOTO  MBIIUJICHUS,  HEOOXOAUMOTO  JJIsi
po(eCCUOHATBHOM IESITETbHOCTH B COBPEMEHHOM OOIIIECTBE;

e (opmupoBaHue YyMeHUI (OpMaTU3ALNKU U CTPYKTYPUPOBAHUS MH(DOpMaIIH,
YMEHUSI BbIOMpAaTh CcHoco0 TMpEeACTaBICHUS JAHHBIX B COOTBETCTBUU C



MOCTABICHHOW 3ajadeil — TaOnuibl, CXeMbl, TrpapuKd, AUarpaMMmsbl, C
MCTIOJIb30BAaHNUEM COOTBETCTBYIOUIUX MPOTPAMMHBIX CPEJCTB 00paOOTKH TaHHBIX;

dbopMupoBaHUE HABBLIKOB U YyMEHUU O€30MacHOr0 u Ieaecoo0pa3Horo
MOBENICHUs MpH paboTe ¢ KOMIBIOTEPHBIMH IporpamMmMamu U B lHTepHETE, yMEeHMUS
coO0TI01aTh HOPMBI HH(OPMALIMOHHOW STUKHU U TIpaBa.

COIEPKAHUE YYEBHOI'O ITIPEJIMETA

JJieMeHThI TEOPUU MHOKECTB 1 MATEeMaTHYECKOM JIOTUKH

Cornacio ®I'OC ocHoBHOrO 001I€r0 00pa3oBaHUA B KypC MaTeMaTHKU
BBEJECH pazzen «Jlormkay, KOTOpbIM HE MPEANoaraeT JIOMOJHUTEIbHBIX YaCOB Ha
U3YYEHWH W BCTpPauMBaeTCs B Ppa3MYHbIE TEMbI KYpPCOB MAaTEMaTHKH U
peaBAPSIETCA O3HAKOMJIEHUEM C 3JIEMEHTAMU TEOPUU MHOKECTB.

MHokecTBa U OTHOIIEHUSI MEK1Y HUMH

MHOXECTBO, Xapakmepucmuieckoe C80UCMBO MHOINCECmBd, DIEMEHT
MHOXECTBA, Mycmoe, KOHeuHoe, OeckoHneuHoe MHoxcecmgo. I1logMHOXKECTBO.
OTHOILIIEHUE TIPUHAIJICKHOCTH, BKIIOYEHHUS, PABEHCTBA. JJIEMEHThl MHOXECTBA,
CIOoCcOOBl 3aJlaHUsI MHOXECTB, PACHO3HABAHUE NOOMHONCECME U INeMEeHMO8
NOOMHOMNCECME C UCNONIb30BAHUEM KPY20os Jiliepa.

Onepanumn HAI MHOKECTBAMU

[lepeceuenne u  OOBEAMHEHHE MHOXKECTB. PazHocmb  MHOXMCECms,
O0onoiHeHue MHoxcecmea. HMumepnpemayus onepayuii HA0 MHONCECMEAMU C
nomouwbio Kpyeos Jiiepa.

JIeMEeHTbI JIOTUKH

Onpenenenue. YTBepxkAeHUS. AKCHOMBI U TeopeMbl. Jl0Ka3aTenbCTBO.
JlokazaTenbCTBO OT TpoTHBHOTO. Teopema, oOpatHas maHHOW. [Ipumep wu
KOHTpIIpUMED.

Bricka3biBaHus

HNcTUHHOCTL M JIOKHOCTH  BbICKa3biBaHUs. (CrooxcHvle U npocmuvle
gvickasvleanus. Onepayuu HAO BbICKA3LIBAHUAMU C UCHOTIb308AHUEM N02UHLECKUX
CBA30K. U, UNU, He. Y Cllo8Hble 8bICKA3bIGANHUS (UMNIUKAYULL).

Yucaa

PanmnonanbHbIe YuCIa

MHOXeCTBO palMoHaNbHbIX 4YHuced. CpaBHEHHE palMOHAJIbHBIX YHUCEI.
JlelicTBHSI C pallMOHAIBHBIMU 4YHCIaMUu. [Ipedcmasnenue payuoHaIbHO20 HUcid
oecsamu4Hol Opoowvio.

HppanuonanbHbie Yucaa

[lonsiTue wWppanuoHanbHOrOo 4Mcia. Pacno3HaBaHue HppalMOHATBHBIX
gpcen. IIpuMepsl J0Ka3aTeNnbcTB B anrebpe. MppalMoHaTbHOCTh dHCIA /2.
[Ipumenenue B reometpuu. CpasHeHue uppayuonaivbHuvix uucen. Muoocecmao
0elCm8UMEIbHbIX YUCE]L.

ToxkaecTBeHHbIE IPEe00PaA30BaAHMS

YuciioBble M OYyKBEeHHbIE BbIPasKeHU S

Bripaxxenne ¢ nepemeHHol. 3HaueHWe BblpaxkeHusa. lloacraHoBka
BBIpa)KEHU BMECTO MEPEMEHHBIX.

Ieable BoIpa:keHunst



CreneHb ¢ HaTypajdbHbIM TOKa3areiaeM U e€ cBoiicTBa. IIpeoOpa3oBanus
BBIPQXKEHU U, COAEPKAIIMX CTEIICHU C HATYPAJIBbHBIM ITI0KA3aTEIIEM.

OnaHouneH, MHorowieH. JIeHCTBUS ¢ OJHOWICHAMM M MHOT'OYJICHAMM
(cmoxeHue, BbIUMTAHHWE, YMHOXKEHHUE). DOopMyIibl COKpAIIEHHOTO YMHOXKEHUS:
Pa3HOCTh KBaJpaToOB, KBAaApaT CyMMbl M Pa3HOCTU. Pa3nokeHne MHOrowieHa Ha
MHOXXHMTENIM: BBIHECEHHE OOIIero MHOXUTEIS 3a CKOOKH, epynnuposka,
npumeHeHue @QopmMyn CoKpawjéHno2o yMHoodcenus. Keaopammuwviii mpéxunen,
PAasnodceHue KeaopamHo2o mpéxunena Ha MHONCUMeu.

JApoOHO-paniuoHaIbHbIE BHIPAKEHUS

Crenenp c¢ wnenbiM mnokasateneM. [IpeoOpa3oBanue apOOHO-TUHEHHBIX
BBIDQKEHUI: CIIO)KEHUE, YMHOXEHUE, JieJieHue. Aneebpauveckas Opoob.
Jonycmumvie 3Hauenus nepemMeHHbIX 6 OpPOOHO-PAYUOHANLHBIX BbIPANCEHUSX.
Cokpawenue aneedopauveckux opooet. Illpusedenue ancebpauueckux opobei K
obwemy 3Hamenamento. [lelicmeus ¢ aneebopaudeckumu Opooamu: clodceHue,
8bIYUMAHUe, YMHOJCEHUE, OelleHle, 8036e0eHUe 8 CMENEHb.

IIpeobpaszosanue gvipasicenuil, co0epicaujux 3HaxK MoOyJisl.

KBaapaTHbie KOpHH

Apudmernyeckuii KBaJpaTHbIA KOpeHb. llpeoOpa3oBaHue BbIpaKEHUH,
COJIEpIKalllUX KBAJIPAaTHbIE KOPHHU: YMHOXEHHE, JEIEHUE, BBIHECEHUE MHOKHUTEIIS
U3-TI0J1 3HaKa KOPHS, BHeceHue MHONCUMes noo0 3HAK KOPHSL.

YpaBHeHUs U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCcTBO. (CBOMCTBA YHUCJIOBBIX pPaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHus

[lonsiTue  ypaBHEHHUsT W  KOpHSA  ypaBHeHuUs. [Ipedcmagnenue o
pasnocunvHocmu  ypaeuenuti. Obracms onpeodenenus ypagHewus (06aracmo
00NYCMUMbBIX 3HAYEHUI NePeMeHHOLL).

JIuHeliHOe YpaBHEHHE U €r0 KOPHHU

Pemienue nuHENHHBIX ypaBHEHUM. JluHeuHoe ypaeHneHnue ¢ napamempom.
Konuuecmeo kopueu numneunoco ypasmenus. Pewenue numnetinvix ypasuenuu c
napamempom.

KBaapaTHoe ypaBHeHUE U er0 KOPHHU

KBanpatHsbie YpaBHEHHUS. Henonnsie KBaJpaTHbIC YpaBHEHUS.
JINCKpUMHMHAHT KBAaJApAaTHOrO ypaBHEHUs. Popmylia KOpPHEHW KBaJAPATHOIO
ypaBHeHus. Teopema Buema. Teopema, obpamnas meopeme Buema. Peienue
KBAQJIpAaTHBIX YpPAaBHEHHI: HCIIOIb30BaHUE (DOPMYIBI 11 HAXOXKICHUS KOPHEH,
epaguueckuli Memoo peuweHus, pasilodceHue Ha MHOMCUMenu, noooop KOpHeu ¢
ucnonvsoeanuem meopemvl Buema. Konuuecmeo KopHell K8aOpamuoz20 ypagHeHus.
8 3agucumocmu om e2o ouckpumunauma. buxeaopamnwvie ypasnenus. Ypasnenus,
ce00uUMble K TUHEUHbIM U KeaopamuviM. Keaopamuvie ypagnenus ¢ napamempom.

JApo0Ho-panuoHa/IbHbIE YPABHEHUS

Pemenue mpocrteitmux ApoOHO-TUHEHHBIX ypaBHEHUU. Peuwenue opobHO-
DPAYUOHATLHBIX YPAGHEHUU.



Memoowvl pewenus ypaeneHuii. Memoobl PAGHOCUTbHLIX NPeoOpPA308aHUL,
Memoo 3ameHbl NnepeMeHHolU, 2paguueckuii memoo. Hcnoavzosanue ceoucme
@YHKYUL npu peuleHuu ypagHeHul.

IIpocmetiuue uppayuonansivie ypagnenus suda \[f (x)=a, \/ f(x)= \/ g(x) -

Vpasnenus suoa x" = a.Vpasuenus 6 yenvix uuciax.

Cucrembl ypaBHeHHH

YpaBHeHHEe C [IBYMs IiepeMeHHbIMU. JIuHeliHoe ypaBHEHUE C AByMs
nepeMeHHbIMU. [Ipsimas Kak epaguueckas unmepnpemayus JUHEH020 YPAGHEHUS]
¢ 08YMsl nepemMeHHbIMU.

[TonsTe cucrtemsl ypaBHEHUIN. Perienne cucremMmbl ypaBHEHHU .

MeTonbl peuIeHHs] CUCTEM JIMHEUHBIX YPaBHEHUW C JIByMSI MEPEMEHHBIMU:
epaghuueckuii Memoo, Memoo Cl0HCEeHUs1, METOJI TIOJICTAHOBKHU.

Cucmemul TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepaBeHcrBa

UucnoBble HepaBeHcTBa. (CBOIICTBAa YMCIOBBIX HepaBeHCTB. I[IpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB MPU 33IaHHBIX 3HAYEHUSX IEPEMEHHBIX.

HepasenctBo ¢ nepemennoit. Ctporue u HecTporue HepaBeHcTBa. OQbaacmb
onpeoeiieHUs HepaseHcmaa (00aacmeb 0ONYCMUMbIX 3HAYEHUU NePeMeHHO).

Pemenne nuHENHBIX HEPABEHCTB.

Keaopammnoe mnepasencmeo u eco pewenus. Pewenue «eadpammbix
HepageHcms: UCNOIb308aHUe CBOUCME U 2paguKka KeaopamuiHou @QyHKYuu,
Memoo UHMEPBAI08. 3anuch peuleHus K8aopamHo2o HepageHCcmad.

Pewenue yenvix u  OpobOHO-pAYUOHANLHLIX  HEPABEHCME  MemoooM
UHMEpPBanoa.

CucremMbl HEpaBEHCTB

CucrteMbl HEPaBEHCTB C OJHOM NMEPEMEHHOM. Pelienre cucteM HEpaBEHCTB C
OJTHOW TIEPEMEHHOM: JTMHEUHBIX, KéaodpamHuulx. VI300pakeHUE PEIICHUS CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOU MPSMOiL. 3alKCh pEICHUS] CUCTEMbl HEPABEHCTB.

DOyHKUUMN

IMonsiTue pyHKIUU

JlekapToBbl KOOPAMHATHI Ha IIOCKOCTA. POPMUPOBAHUE NPEACTABICHUN O
METalpeMETHOM TOHATHH  «KOOpAWHATH». CrnocoObl 3amgaHus  (QYHKITU:
aHaNMUTUYECKUM, Tpaduueckuid, Ttadmmunbii. [padux Pyaxkuun. Ilpumeps
GyHKIMH, TONy4aeMbIX B TPOIECCE WCCIACAOBAHMS PA3IHUYHBIX pPeaTbHBIX
MPOLIECCOB M pellieHus 3ajad. 3HadueHue (GyHKIuu B Touke. CBoiicTBa (HyHKIIMIA:
o0nacTh  OmpeneneHus, MHOXKECTBO  3HAY€HWH, HYIHW,  MPOMEXKYTKH
3HAKOTIOCTOSTHCTBA,  YEMHOCMb/HeUémHOCmb,  TIPOMEXKYTKH  BO3pacTaHUs U
yObIBaHMsI, HAMOOJbIIIEE U HAUMEHbIIIee 3HaueHus. MccnenoBanne GpyHKINUM 10 €€
rpaduky.

lIpeocmasnenue 06 acumnmomax.

Henpepuvisnocmuv ¢ynkyuu. Kycouno 3adannvie gynkyuu.

JIuneitHast pyHKUUA

CaoiicTBa u rpaduk nuHeHOW QyHKUIUU. YTI0BOM KOA(DPUIUEHT NPSIMOi.
Pacnonoxkenue rpaduka JIMHEHHON (QYHKIMU B 3aBUCUMOCTH OT €€ YIJIOBOIO




ko3 duirieHTa U cBoOOAHOrO uneHa. Haxoowoenue kodz¢ppuyuenmos auHelHo
@YHKYUU NO 3A0AHHLIM YCIO0BUAM. NPOXOHCOEHUe NPSAMOU yepe3 08e MOUKU C
3A0aHHLIMU  KOOPOUHAMAMU, NPOXONHCOEHUe NPAMOU Yepe3 OAHHYI0 MOUKY U
napanieibHou OAHHOU NPSAMOLL.

KBagpatnunas gpyHKuus

CroiictBa u rpaduk kBaapatuuHod (ynkuuu (mapadona). Ilocmpoenue
epaguka keaopamuunou ynxyuu no mouxkam. HaxoxneHue Hyneil KBaapaTuaHON
(GYyHKUUU,  MHOJICeCmea  3HAYeHUul,  NPOMEdCYMKO8  3HAKONOCMOSHCMEA,
NPOMENCYMKO8 MOHOMOHHOCMU.

OoOpaTHasi IPONOPUMOHAIBHOCTD

CaolicTBa PyHKIMH Y = K y = ;—j I'unep6ouna.
X

I'pagpuku ¢ynkyuir. Ilpeobpaszosanue epaguxa Gynxyuu y= f(x) 0na
nocmpoenus paguxos Qynxyuii 6uoa y = af (kx+b)+c.

I'paguxu ynxyuii y:a+XLb, y=~x,y=3x, y=|x].
+

IlocnenoBaTeIbHOCTH M MPOTPeCcCUHU

Yucnosas MOCJIEI0BATEIIBHOCT. [Tpumepsr YUCIIOBBIX
nociieoBaTeNIbHOCTeH. beckoHeuHble Tocne0BaTeNIbHOCTH. Apu(pMeTnieckas
nporpeccus u e€ cBoiicTBa. ['eomerpuueckas nporpeccus. Popmyna obujezo yieHa
U cymmsl N Nepevix UYieHO8 apupmemuyeckou U 2eomMempuidecKol npozpeccull.
Cxooawascsa ceomempuyeckas npocpeccus.

Penrenue TeKCTOBBIX 32124

3amauym Ha Bce apupMeTHIECKHE 1eHCTBUA

Pemenne TekcToBBIX 3a7au apudMeTrndeckum crocodom. Mcnonb3oBaHue
Ta0JIUII, CXeM, YEePTEKEH, IPYTHX CPEACTB MPEICTABICHUS JaHHBIX TIPU PEIICHUH
3a/1a4u.

3anaun Ha ABMKEHHUE, pad0Ty U MOKYNKHU

AHanu3 BO3MOXKHBIX CUTYallUi B3aUMHOT'O PACIIONIOKEHUSI 00BEKTOB TIPH UX
JBI)KCHHUH, COOTHOIICHUS 00BEMOB BBITIOTHAEMBIX pabOT MPU COBMECTHOM padoTe.

3agaum Ha YacTH, 10JIH, POUEHTHI

Pemiennie 3amay Ha HAXOXKJEHHME YaCTH YMCIA W YUCla MO €ro 4YacTH.
Pemenne 3amau Ha mpoueHTsl U gonu. [IpumeHeHue mponopuuii Npu pereHuU
3a/1ad.

Jloruyeckue 3agauu

Pewiennie noruueckux 3anay. Pewenue nocuueckux 3a0aiy ¢ HOMOWBIO
epacghos, mabauy.

OcHOBHBIE MeETOIbI pelleHus] TEKCTOBbIX 3aaau: apupMETUUYECKUA,
anreOpanyeckuii, mepedop BapuaHTOB. [lepguunvle npedcmasnenusi o Opy2ux
Memooax pewenusi 3a0ay (ceomempudeckue u epapuieckue memoovt).

CraTtucTuka M TeOpHsi BePOATHOCTE

Crarucruka

TabnuuHoe u rpaduueckoe MPEACTaBICHHE JaHHBIX, CTOJIOYATBHIE W
KpYTrOBbI€ JUarpaMMbl, TpauK, NPUMEHEHUE JuarpaMMm # TrpadUKoB Jid
OMHUCAHUs 3aBUCUMOCTEH pealbHbIX BEJIMYMH, W3BICUEHUE UHPOpMAIUU U3



Tabmmi, awarpamMM ©u rpadukoB. OmnuUcaTeNbHBIE CTATUCTUYECKHUE TIOKA3aTeIn
YUCIIOBBIX HAOOpOB: cpeaHee apu(METUUYECKOe, MeouaHna, HaumboJpliee U
HauMEHbIIIee 3HaueHUsl. Mepbl pacCeuBaHUs: pa3Max, OuUcnepcus U CmaHoapmuoe
OMKIOHEHUe.

CrnydaiiHas M3MEHYHBOCTh. VI3MEHUYMBOCTH TpU U3MEpeHUsX. Peuwarowjue
npasuida. 3aKkOHOMEPHOCMU 8 USMEHYUBLIX BENUUUHAX .

CuayuaiiHbie cOObITHS

CrnydaliHble OMNBITHI (IKCIIEPUMEHTHI), JIIEMEHTAPHbIE CIIy4ailHble COOBITHS
(ucxonnbl). BeposTHOCTH »3iemMeHTapHbIX COOBITUNA. COOBITUS B CIy4alHBIX
DKCIIEPUMEHTAX M OJIArOMPUATCTBYIOIIHNE AJIEMEHTapHbBIC COOBITHA. BeposTHOCTH
CITy4aitHBIX COOBITUH. OIBITHI ¢ PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.
Knaccuueckne BEpOSTHOCTHBIC OMBITHI C HKCIOJIL30BAHUEM MOHET, KYyOHKOB.
lIpeocmasnenue cobvimuii ¢ nomowwro ouazpamm Jinepa.llpomueononodxicHvie
coovimusi, o00veduHeHue U nepeceueHue coovimuu. IIpasuno  crodxcenus
seposmuocmei. Cnyuaunviii 6vl00p. Ilpeocmasnenue sKcnepumeHma 6 6uoe
oepesa. Hezasucumvle cobvimus. Ymmuooicenue eeposmuocmell He3A8UCUMBIX
coovimuti. Ilocnedosamenvuvie Hezagucumvle ucnvimauus. llpencraBieHue o
HE3aBHCUMBIX COOBITHSX B )KH3HHU.

dnemenmovt KOMOUHAMOPUKU

Ilpasuno ymmuooicenus, nepecmanosxu, gaxkmopuan uucia. Couemanus u
yucno cowemanuti. Popmyna uucia covemanutl. Tpeyeonvnux Ilackania. Onvimol ¢
OONLUUM  YUCTIOM  PABHOBO3MOJNCHBIX IJIeMEHMAPHbIX cobbimuil. Bvluucienue
8epOSIMHOCIEl 8 ONBLIMAX C NPUMEHeHUeM KOMOUHAmopHbIX hopmyn. Mcnvimarus
bepnynnu. YVcenex u meyoaua. Beposmmnocmu cobvimuili 6 cepuu UCnblMaHuul
bepuynnu.

Cnyuaitnole geuquHbl

3nakomcmeo co CIYVYAUHBIMU  BEIUYUHAMU HA NPUMEPAX KOHEYHbIX
OUCKDEMHbBIX CAYHAUHBIX BENUYUH. Pacnpeoenenue 8eposiImHoOCmell.
Mamemamuueckoe ooxcuoanue. Ceoucmea Mamemamu4ecko2o  OHCUOAHUAL.
Ilousamue o 3axome Oonvwux wucen. Hzmepenue eeposmuocmeil. Ilpumenenue
3aKOHA OONLUWUX HUCel 6 COYUONO2UU, CMPAX08AHUU, 6 30PAB0OXPAHEHUL,
obecneueHuU He30NACHOCMU HACENIeHUS 8 YPE38bIYAUHBIX CUMYAYUSIX.
HUcTropust MaTeMaTHKHU

Bosnuknosenue mamemamuxu kax nayku, smanvt eé pazsumusi. OcHosHbie
pazoenvl mamemamuku. Buidarowuecs mamemamuku u ux 6x1a0 8 pazeumue
HayKu.

beckoneunocmv mnoscecmea npocmwix yucen. Hucia u OnuHvl OmMpe3Kos.
Payuonanvnvie uucna. Ilompebnocms 6 uppayuonanvhwix yuciaax. Ilkona
Tugazopa

3apooicoenue aneeopvl 6 nedpax apughmemuxu. An-Xopeszmu. Poowcoenue
oykeennou cumeonuxu. Il.epma, D. Buem, P. [lexapm. Hcmopus eonpoca o
HaxodcoeHuu opmyn KopHel aneedpauyeckux ypasHeHull cmeneweil, OO0IbUUX
yemwipéx. H. Tapmanws, /oc. Kapoano, H X. Abenwv, 2.1 anya.



llosgnenue  memooa KoopouHam, N0360510Ue20 nepegooumuy
2eomempuyeckue oovekmovl Ha A3bIK aneeopwl. llosenenue epagurxos ynkyui. P.
Hexapm, 1. @epma. Ilpumepwvl paznuunvix cucmem KOOpOUHAm.

3aoaua Jleonapoo Iluzanckoco (Qubonauuu) o Kpoauxkax, Hucia
Qubonauuu. 3adaua o waxmamuou Oocke. Cxooumocms 2eoMempuyecKou
npozpeccuu.

Hcmoku meopuu eeposmuocmeiu: cmpaxogoe oeno, asapmmuule uepul. I1.
@epma, b.Ilackanv, A. bepnyanu, A.H.Koamozopos.

Ponv  poccutickux  yuénvix 6 paseumuu mamemamuxu: J1.Jiinep.
H.U.Jlobauesckuii, 11.J1. Heoviuues, C. Kosanesckas, A.H.Koamozopos.

Mamemamuka 6 paszsumuu Poccuu: [lemp |, wxona mamemamuyeckux u
Hasueaykux Hayk, paseumue poccuiickoeo @roma, A.H.Kpweinos. Kocmuueckas
npoepamma u M.B.Kenowuu.



TEMATHYECKOE IINTAHUPOBAHHUE
C OIIPEAEJIEHUEM OCHOBHBIX BUJ1OB YYEBHOU AEATEJIBHOCTHU

Tematndeckoe MIAHUPOBAHHE pEATM3YeT OJWH M3 BO3MOXKHBIX TOJXOJOB K paclpeAesieHHUI0 M3ydyaeMoro Marepuala
nuHuU ydyeoHo-MeTonnueckux komriekcoB (YMK) no anredpe FO. H. MakapwiueBa u ap. 7-9 kinaccos.

OHO He HOCHT 00s3aTeNPHOTO XapakTepa W HE HCKII0YaeT BO3MOXKHOCTEH WHOTO pAaCIpeleCHHUsl COICpPKaHWUS.
CocraBuTenn paboOYMX NPOrpaMM MOTYT IO CBOEMY YCMOTPEHHIO CTPYKTYpUPOBaTh YYEOHBIM MaTepHas, OIPEACIIAThH
TIOCJIEIOBATEIBHOCTD €T0 U3YUYCHHsI, paCIIUPEHHsI 00beMa CO/Iep KaHusI.

B mpumepHOM TEMATHYECKOM IUIAHUPOBAHUHU pa3/iesibl OCHOBHOTO COJCp)KaHUS pa3OUThl Ha ydeOHBIE TEMbI B
TIOCJICIOBATCIIBHOCTH WX M3YYCHHUS 110 yueOHUKAM

- Anrebpa. 7 xnacc : yue0. mist obmeoOpazosar. yupexaenuit / FO.H. Maxkaperue, H.I'. Munmtok, K.M. Hemnikos,

CyBopoga; noa peaakuueit C.A. TenskoBckoro. — M : Ilpocsemenue, 2013 — 256 c. : ni.

. Anrebpa. 8 xmacc : y4e6. qis obmeoOpasoBar. yupexnaenuii / FO.H. Makaperues, H.I'. Munmatok, K.M. Hemkos,

Cysopoga; noa penakuueit C.A. TensikoBckoro. — M : IIpocsemenue, 2013 — 287 c. : ui.

Anrebpa. 9 xmacc : y4eb. mus ob6meobOpaszopat. yupexaenuit / FO.H. Makapsrues, H.I'. Munmtok, K.M. Hemkos,

Cysopoga; noa penakuueit C.A. TensikoBckoro. — M : IIpocsemenue, 2014 — 271 c. : un.

C.b.

C.b.

C.b.

7 KJj1acc
Howmep HaumenoBanue OCHOBHOE cOAEpKaAHUE KonunuectBo XapaKTepUCTHUKA
TJIaBbI/ ri1aBel/maparpada JacoB OCHOBHBIX BHJIOB y4eOHOM
naparpada JIEATEIIbHOCTH
I'naBa 1 Bripaxkenus, TOXJ1eCTBa, YpaBHEHUS 22 OnepupoBaTh Ha 0a30BOM YpOBHE
1 Bripaxenus MHOX€ECTBO pallMOHAJIBHBIX YHUCEII. 5 MOHATUSAMHU: PABEHCTBO, YHUCIIOBOE
2 [IpeoGpazoBanue CpaBHeHUE palMOHAIBHBIX YHCEN. 4 PaBEHCTBO,  ypaBHEHUE, KOpPEHb
BBIpKEHU N JelictBust ¢ palMOHAIbHBIMU YPaBHEHUsA, pEUICHUE YPaBHECHUS;
3 YpaBHEHHE C OJTHON YHCJIaMU. Bripaxxenue c 7 COCTaBJIATh YHUCJIOBBIE BBIPAKEHUSA
MIEPEMEHHOU MIEPEMEHHOM. 3HaueHUE MU PENICHUN MPAKTUUYECKHUX 3aa4 U
4 CraTuctuueckue BBIPKCHUSL. [loacTanoBka 4 3aaa4 U3  JIpyruxX  y4eOHBIX




‘ XapaKTEPUCTUKHU

KonTponbsubie pa6otsr Ne 1 u No 2

BBIPDA)KEHUN BMECTO TIIEPEMEHHBIX.
UucnoBoe paeHcTBO. (BolicTBa
YUCIIOBBIX DPaBEHCTB. PaBEHCTBO ¢

IIEPEMEHHOM. Hucnoseie
HEpPaBEHCTBA. Toorcoecmeennvle
npeoopas08ausl. [TonsTue

YpAaBHCHHMSI W KOPHS YpaBHCHUS.
IIpeocmasnenue o pasHocuibHOCU
ypasuenuu. Obracms onpedeneHus
ypasHenusi (0obnacms O0ONYCMUMBIX
3HaueHUulli nepemenHol). Memoowvi
peulenus  YpAaGHeHUul:  Memoovl
PABHOCUNILHBIX — NPeodpazo8anuil.
Pemenne JMHEWHBIX YpaBHEHU.
AHanmM3  BO3MOXHBIX  CHTYaIlHid

B3aHMHOTO PacCTIONIOKEHHSI
OOBEKTOB TMPH WX JIBIKCHUH,
COOTHOIIEHHUSI 00BbEMOB
BBITTOJTHSIEMBIX pabor npu
COBMECTHOU paborte. Jluueiinoe
ypasHemue c napamempom.

Konuuecmeo  kopueu  auneunoeo
ypasuenus. Pewenue  nuneiinvlx

VpasHeHu c napamempom.
Pemenne  TEKCTOBBIX 3aja4
apuPpMETHICCKUM crocoOoM

HUcnonp3oBanne  TaOIHI[, CXEM,
YEepTeXKEH,  APYrux CpEJICTB

NPEIMETOB; OLIEHUBATh PE3YJIbTAThHI
BBIYUCIICHUN npu pelieHnu
MPaKTUUYECKUX 3aJlay; BBIMOJIHAITh
HECJIOKHBIE MPeoOpa3oBaHUs LEIbIX
BBIPKEHUN: pacKphIBaTh CKOOKH,
NPUBOJIUTH TOJIOOHBIE CllaraeMble;
pOBEPATh, SBISETCA JM JIaHHOE
YHCIIO pelieHreM ypaBHEHUSI
COCTaBJISAITb M pElIaTh JUHEHHBIC
ypaBHEHHUs TpU pELIeHUU 3ajad,
BOZHHUKAIOIIUX B JAPYTUX Yy4eOHBIX
npeiMeTax; peuaTb  HECI0XKHbIe
CIOKETHBIE 33/1a4d Pa3HbIX THUIIOB Ha
BCe apudmeTHyeckue JIeUCTBHUS;
CTPOUTH MOJIENb YCIOBHUS 3a/1ayu (B
BUJIE TaOIUIIBI, CXEMbI, PUCYHKA WJIU
ypaBHEHHsA), B  KOTOPOM  JaHBI
3HAYCHUSA JIBYX u3 TPEX
B3aMMOCBSI3aHHBIX  BEIUYUH,  C
[EebI0 TOWCKAa pelIeHUs 3a/layu;
OCYLIECTBJIATH  CIOCOO  TIOHMCKa
peuieHus  3aJadd, B KOTOPOM
pacCcyXIeHUE CTPOUTCS OT YCIOBUS
K TpeOOBaHMIO WM OT TPEOOBAHMS K
YCJIOBHIO; COCTABJISITh IJIAH PEIICHUS
3a/1aud; BBIJAEIATH 3Talbl PELICHUS
3a/1a4u; UHTEPIPETUPOBATH
BBIYMCJIUTEIbHBIE  PE3YJIbTAaThl B




MPECTABICHUS JIAaHHBIX npu
pewieHuu 3anad. Pemienue 3amad Ha
HaxXO0)KJCHHUE YacTH 4YHcCjIa U 4Yucia
o ero vactu. Pemenwe 3agad Ha
NpOUEHThl W Aoyu. lIpumenenue
NpONOPLMKA MpPH PEHICHUM 3a/ad.
OCHOBHEIC METO/bI pelIeHus
TEKCTOBBIX 3aj[a4: ajireOpandecKuil.

OmnucarenbHbIC CTaTUCTHYCCKUE
MOKa3aTeu YHCJIOBBIX HAOOPOB:
cpemHee apudMeTHIeCcKoe,
Meouaua, HAnOOJIbIIIEE 51
HaMEHbIIIee 3HAYCHWUSI.
3apoorcoenue ancebpvl 6 Hedpax
apugmemuxu. An-Xopesmu.

Poowcoenue 6yxeennoui cumeonuxu.
1. @epma, @. Buem, P. Jlexapm.
Buvioarowuecs mamemamuxu u ux
eékna0 6 pazeumue Hayku. C.
Kosanesckas, A.H.Koamozcopos.

3aja4ye, UCCIENOBAaTh IIOJYyYEHHOE
peleHue 3a/1auu; BBI/IBUTATh
TUIOTE3bI 0 BO3MOYHBIX
NpeleNbHbIX 3HAYEHUSX MCKOMBIX B
3aJlaye BEJIMYUH (eNlaTh MPUKUIKY);
BbIOMpATh MOAXOASIIMA H3yYEHHBIN
METOJ JJii PpEUIEHUU H3YYEHHBIX
TUNIOB ~ MaTeMaTHYeCKUX  3ajad;
UMETh IpeJICTaBIECHNE 0
CTATUCTHUYECKHX  XapaKTEePUCTHKAX,
NpeNCTaBIsATh  JaHHblE B  BHUJE

Tabnuil,  4YuTaTh  WHMOpMAIHIO,
NPEICTaBICHHYI0 B BUJE TaOJUIBL,
OIpEeNENATh OCHOBHBIE

CTATUCTUYECKHE XapaKTEPUCTUKHU
YHCIIOBBIX  HAaOOpOB; CpaBHUBATh
OCHOBHBIE CTaTUCTUYECKUE
XApaKTEPUCTUKH, TOJIYYEHHBIE B
MpoLlECCE  PEHIEHUS MPUKIATHOU

3a7a4H, VU3YUYCHUS peabHOTO
ABJIEHUS;  ONMCBHIBATH OT/ICIIbHBIC
BBIJIAFOIIMECS pe3yJIbTATHI,

IMOJIYUYCHHBIC B X04¢€ Pa3BUTHUA
MaTCMaTHKHU KakK HAYKH; 3HaThb

MIPUMEPBI MaTeMaTHYECKNAX
OTKPBITUA M WX aBTOPOB, B CBA3U C
OT€YECTBEHHOMU 151 BCEMUPHOU

HCTOPUEN; IIOHUMATh poIb




MareMaThuKu B pas3sutuu Poccuu;
OIMCHIBATH OTIEJIBHBIE BBIAAIOLIMECS
pe3yabTaThl, IIOJY4YEHHBIE B XOH€
pa3sBUTUSA MaTEMATUKU KAaK HAyKU,
3HaTh IPUMEPBl MAaTEMaTHYECKUX
OTKPBITUHA U UX aBTOPOB, B CBA3U C
OTEYECTBEHHOMU 151 BCEMUPHOU
UCTOPUEH; 6bINOJIHAMb  CPAGHEHUE
pe3yibmamos  GblYUCAEHUll  Npu
peulenuy Npakmuieckux 3aoad, 6
mom yucne NPUOIUIHCEHHBIX
BLIYUCTICHUU, cocmaenAamo u
OYEHUBAMb YUCNLOBblE BbIPANCEHUS.
npuU peulenuy npaKmuyecKux 3a0ay u

3a0au us opyeux  y4eOHbIX
npeomemos; onepuposambu
NOHAMUAMU.  YPABHEHUe,  KOPEeHb
YypasHenusl, PABHOCUTIbHBLE

ypasHenus, o001acmb onpeoeneHus
ypaenenusi;,  pewiamv — JUHElHble
VpasHeHusl u ypasHeHusl, c800UMbIe K
JIUHEUHbIM c HOMOULBIO
MONCOECMBEHHBIX NPeodPA308aAHUIL,
pewamv  UHEUHble YPABHEHUS. C
napamempamu, — coCcmasiamv U
pewiams  UHelHble, YPABHEHUs, K
HUM  c800Awuecss Npu  peuleHuu
3a0ay Opy2ux y4eOHbIX NpeomMemos;




BbINONHAMb OYEHK) Npasoonooodus.
pe3yIbmamos,  noayuaemvlx  npu
peuwleHuy  JTUHEUHbIX  YPAGHEHUU,
evlbUpamo coomeemcmayowue
ypasneHus, 074 cocmasneHus.
mamemamuieckou mMooeiu 3a0aHHOU
DeanvbHOu cumyayuy uiu nPuKIaoHou
3a0avu, ymems UHMEPNPEmupos8ams
NONYYEeHHbIl npu peuteHuu
ypasneHus, pe3yivmam 8
KOHmMeKcme  3A0aHHOU — PeabHOl
cumyayuu uiu NPuUKIaoHol 3a0adu;
pewiams  npocmsie U CIONHCHbBIE
3a0ayu pasHvlX Munos, a makaHce
3a0a4u  NOBGLIUEHHOU MPYOHOCU,
UCNONIb308AMb  pA3Hble  KpamKue
3anucu  Kak  Mooelu  MmeKCmos
CIOJICHBIX 3a0ay  OJis1 NOCMPOEHUs.
NOUCKOBOTL CXembl U peulenus 3a0ad,
pasiuyams  Mooelb — mexkcma U
MOOeb peutenus 3a0auu,
KOHCMPYUposams K OOHOU MOOeu
peueHus HeCl0HCHOU 3a0ayu pasHble
MoOdenu meKkcma 3a0aqu;, 3HAmov U
npumersms 06a cnocoba noucka
peutenus 3a0a4 (om mpebosanus K
ycnosuro U Oom  YCiosus K
mpebo8aHuio),; MOOenuposamo




paccyxcoeHuss npu Noucke peuleHusl
3a0au ¢ nomowwilo epag-cxemvl;
8b10€IsIMb IMANbl peulenuss 3a0a4u u
cooepoicanue  Kax)coo2o — amana;
yMemb  8b10UpamMb  ONMUMATbHYLLL
Memoo  peuleHus — 3a0ayu u

0CO3HABAMb 86100 memooa,
paccmampusamo DpasiuyHbvie
Memoowl, HAxXoo0ums pastvle

peuleHus 3a0auu, eciu B03MONCHO,
AHANU3UPOBAMb  3aMPYOHEHUs NpU

pewenuu 3a0a4, BbINONHAMb
pasiudtvle npeobpazoeanus
npeoloAHCeHHOU 3a0ayu,

KOHCMPYUpo8amsv HOGble 3a0adu U3
O0auHOU, 8 MOM uucie obpammuvle;
uUHmMepnpemuposamo

BLIYUCTUMENbHBIE  Pe3YAbmamvl 8
3a0aue, UCCe008amMb HNOJYYEHHOE
peulenue 3a0aqu;  AHATUIUPOBAMD
6CEB03MOICHBLE cumyayuu
83AUMHO20  PACNONONCEHUST  OBYX
00vexKmos u uzMeneHue ux
Xapakmepucmuk npu COBMeCmHOM
O08udICeHUU (cxopocmu, epems,
paccmosHue) npu peueHuu 3a0ay Ha
osudiceHue 08YX 00beKmo8 Kaxk 8
00HOM, MAK U 8 NPOMUBONONOHNCHBIX




HAanpaeneHusx, uccnedosams
BCEBO3MOJICHbIE  cumyayuu — npu
peulenuu 3a0ay Ha OBUNCEHUe HO
peKe,  paccmMampueams — paszHvle
cucmemul omcuéma;  pewams
PA3HOo00OpasHvie 3a0adu «HA YACMUY,
pewams U 000CHOBLIBAMDb  CBO€
peuieHue 3a0au (6vl0eamy
MaAmemMamuyeckylo  OCHO8Y)  Ha
HAXodicoenue 4acmu Yucia u 4ucia
no  e20  yacmu  HA  OCHOGe

KOHKPEMHO20 cmulena opodu;
0Co3HABaAMb u 00bACHAMD
UOEHMUYHOCMb  3a0a4  PA3HbIX
Munos, CBA3BIBAIOUUX mpu

BeNUYUHbL (HA pabomy, HA NOKYNKU,
Ha  OsudiceHue). 8bloesImb MU
BENUYUHBL U OMHOWLEHUSL MedHCOY
HUMU, NPUMEHAMb UX NpU peuleHuu
3aday, KOHCMPYUpo8ams
cobcmeennble  3a0a4  VKA3AHHBIX
Munos, 6vloesims Npu  peuleHuu
3a0au Xapakxmepucmuxku
paccmampusaemo 8 3a0aue
cumyayuy, OmiuyHbvle Om pPearbHbIX
(me, om KOMOopbvlX
abcmpazuposanucs),

KOHCMPYUPOBAMb HOBble CUMYAYUU C




yuemom  dmux — XapaKxmepucmux,
peuiams U KOHCMpPYUpo8ams 3a0ayu
HQ OCHOGE PacCMOMPEHUSA PEeAlbHbIX

cumyayui, 8 KOMOPbIX He
mpebyemcsi MOYHbBIU
BbIYUCTUMENbHBIU pe3yivmam;,
pewams 3a0a4u HaA OBUMNCEHUE NO
pexe, paccmampusas pastvle
cucmembl omcyema,
UHmMepPnpemuposams

BLIMUCIUMENbHbIE — PEe3YIbMAambl 68
3a0aue, UCCe008amMb HNOJYYEHHOE

peutenue 3a0ayu; 3HAMb u
npumenams 06a cnocoba NoOucka;
UHmMepnpemuposams

gbluyuciumelsibHble  pes3yibmambsbl 6
3(10(11{8, uccueoosamo nojxy4eHHoe

peuuenue 3a0avu; 08/1a0emb
OCHOBHbIMU —~ MemOoOamMu  peuleHus
CIOHCEeMHBLX 3a0ay:

apughmemuyeckutl, aneebpauyeckull,
nepebop 8apuanmos, NPUMEHIMb Ux
6  HOBbIX NO  CPABHEHUIO  C
U3YUEeHHbIMU CUmyayusix;
onepuposamv NOHAMUAMU. MAOIUY b
O0auHbIX, cpednee apupmemuueckoe,
Meouana, HaubobuLee u
HauMeHblee 3HA4eHusi 6blOOPKU,




pasmax 8b100pPKU,; U36IEeKaAMb
ungopmayuio, npeoCmMasieHHy0 8
mabauyax, cocmasisimos maodauybsl,
U36/IeKAmb, UHMEPNPEMUpPo8ams U

npeobpazogvieams  UHGoOpMayuo,
npeocmasienHyro 6  mabauyax,
OMPaANCAOUY 10 ceoticmea u
Xapakmepucmuxu PeanbHbIX

npoyeccos u ﬂGJZBHMlj,'

peuiantb  HeCJNOIHCHblE 3a0ayu  no
Mamemamu4ecKkoul cmamucmuke,
xXapakmepuzoeamos 6K1A0
6bldai0muxc;1 mamemamuKkos 6
paseumue  mamemamuku U  UHbIX
HAy4HblX 06]16107’)’1811,’ noHumMAanv poJib
mamemamuxu 6 passumuu Poccuu

I'naBa 2 DYHKIUU 11
5 Oyukiuu u ux rpaduku | [lonstue  dynkumn.  3HaueHue 3)
6 JluneitHas GyHKUIMS ¢yakuuun B Touke. CrnocoObl 5
Konrtponbuas pabota Ne3 3a1aHusl QYHKIMH: aHATUTHYSCKHM, 1

rpadudeckuii, Tabmmunblii. ['paduk
dbynkiuu. JlekapToBbl KOOPIUHATHI
Ha 1uiockoctH. DopmupoBaHue
NPEACTaBICHUNA O METapeIMETHOM
MOHSITUU «KOOPAUHATHI». [Tpumepsl
GyHKIMH, TTOTy9aeMbIX B MPOIIECCE
UCCJIEOBaHUs pa3IUYHBIX
peabHbIX MPOIECCOB U PEIICHUS

Haxonute 3HaueHue GyHKIHH 110
3aIaHHOMY 3HAUEHHIO apryMEHTa;
HaxOJIUThb 3HAYEHUE AapryMEHTa IO
3aJlaHHOMY 3Ha4eHUI0 (QYHKIUUA B
HECJIOKHBIX CUTYaLMsSIX; ONPEACIATH
II0JIOKEHUE TOYKU 10 eé
KOOpAMHATAM, KOOpPJIHWHATBl TOYKH
0 €€ MOJIOKEHNUIO HA KOOPJAUHATHOU
IUIOCKOCTH; TO TpaduKy HAXOAUTHh
0o0JlacTh OMpENENICHHsI, MHOXECTBO
3HAYEHUH, HYJIH byHKIIAA,
MIPOMEKYTKHU 3HAKOMOCTOSTHCTBA,




3aaad. JIuneiinas GyHKUHA.
CpoiictBa u rpapuk JHUHEHHOU
¢yHkuuu. YrioBod koshUIMEHT
npsmoi. Pacnonoxenue rpaduka
JUHENHOW (QYHKUHUU B 3aBUCUMOCTH
oT e€ yrJoBOro Kod(p¢uuueHtra u
CBOOOJIHOTO  YJIEHA. JIunerinasa
¢ynkuumsa. CpoiictBa U rpadux
nuHeitHo (yukuuu. Haxoorcoenue
K03¢hhuyuenmos JIUHEUHOU
@YHKYUU NO 3A0AHHLIM YCAOBUSM.
npoxodicoenue npsamoll uepe3 08e
MOoYKU c 3A0aHHBIMU
KOOpOUHamamu, npoxoxcoeHue
NpAMOU uepe3 OaHHYI0 MOUKY U
napaiieibHou  OAHHOU — NPSAMOLL.
Kycouno  3aoanmvie  ¢hynxyuu.

I'pagpux dyrKyuu y=1x|.
IIpeobpaszosanue 8bIPAdICEHUI,
cooeparcaujux 3HaK MOOYIAL.

Memoowl  pewienusi  ypasHeHuUll:
epaghuueckuri memoo. P. Jlexapm,
llosisnenue epaguxos @ynxyui. I1.
Qepma.  Ilpumepvr  paznuunvix
cucmem KOOpOUHam.

MPOMEKYTKU BO3pacTaHus u
yOBIBaHUS, HauOoJIbIIIee u
HauMEHbLIEE 3HAYEHUs (QYHKIUU;
CTPOUTH rpadux JMHEUHOU

GyHKUMU; TPOBEPATh, SABISETCS U
JAHHBIN rpaduk rpaukoM 3aJlaHHON
GyHKUMK ~ JTMHEHHOW; ompenensTh
npuOIMKEHHBIE 3HAYECHUS
KOOpAWHAT TOYKHA TEPECEUCHUS
rpadukoB (QyHKIUNA; HUCIOJIb30BATh
CBOMCTBa JIMHEWHONW (YHKUUU U €e
rpapuk TpH pemieHuH 3agady U3
JIPYTUX y4eOHBIX IPEAMETOB;
UCIIOJIb30BaTh TpauKu peasbHBIX
MPOLIECCOB W 3aBUCUMOCTEMW  JUIA
OIpeECIICHUs Ux CBOMWCTB
(HanbompIIne U HaVMEHbIIINE
3HAYEHMUS, IPOMEKYTKU BO3PACTAHHUS
u yOBIBaHMUS, obnactu
IIOJIOXKUTEIIBHBIX W OTPULATEIBHBIX
3HaYEHUH W  T.I.);  ONUCHIBATh
OTJIEIIbHBIE BBIJAIOIIAECS
pe3ynbpTaThl, IIOJIYyYEHHBIE B XOJE
pa3BUTUA MAaTEMAaTUKH KAaK HAayKH;
3HaThb NPUMEPBI MAaTEMATUYECKUX
OTKPBITHM M UX aBTOPOB, B CBSI3H C
OT€YECTBEHHOMU 151 BCEMUPHOU
HCTOPUEN; IIOHUMATh poIb




MaTeMaTUKH B pa3BUTHH Poccuw;
onepupogamb HOHAMUAMU.
@yHKyuonanvHas 3a8uUcUMoOCmy,
@dynryus, epaghux @dynryuu,
cnocobwl 3a0anus @dynKyuu,
apeymeHm U 3Ha4yeHue QYHKYuu,
obnacmo onpeoenenus u
MHOMCECmB0  3HAYeHUull  QYHKYuu,
HYU @yHKyuu, NPOMENCYMKU
3HAKONOCMOSIHCMBA, MOHOMOHHOCb
dyukyuu,  YEMHOCMb/HEUEMHOCD
dyuryuu, Ccmpoums epaghuxu
JUHEUHOU  (YHKYULL, COCMABIAMb
ypaeHeHus NpAMOU NO 3A0AHHLIM
VCI08UAM: Npoxoodsawel uepe3 08e
MOYKU c 3a0aHHbIMU
KOOpOUHamamu, npoxoosujell uepes
OaHHYI0O MOYKY U NApaLlebHOU
OaHHOU NPAMOU, CMpoums 2paguxu

dynkyuu suoa: y=|x|’, ucciedosamo
GdyHKryuio no eé epaghuxy;,
ULIIOCMPUPOBAMb  C  NOMOWBIO
epaguxka  peanvHyl0  3a8UCUMOCHIb

unu npoyecc no ux
Xapakmepucmuxkam, 8bINOIHAMb
npeobpazosamnuisl 8bIPadNCEHUI,
cooeparcauux MOOYTIb,

Xapaxmepuzo8amso 8K1a0




6‘bl()di0ll4uxc}l mamemamuKkos 6
paseumue mamemamuku U UHbLX
HAy4HblXx 06Jlacmeﬁ; noHuUMambsv poJlo
mamemamuxku 6 paseumuu Poccuu.

I'naBa 3 CreneHb C HATYpaJIbHBIM MOKA3aTEJIEM 11
7 Crenenb u ee cBolictBa | CteneHb c HaTypaJIbHBIM 5
8 OnHowieH [IoKa3zaTeaeM HW €€  CBOHCTBa. 5
KouTtponbshas pabora Ne 4 [IpeoGpazoBanus BBIPAKEHUH, 1
coJiepKaIux CTETICHH C
HATypaJIbHBIM MoKa3aTesieM.
OnHouIeH. JeiicTBus c
OJIHOUJICHAMH (cnoxeHnue,
BbIUUTAHUE, YMHOKEHUE).
CroiicTBa U Tpaduk KBaIpaTUIHOM
dbyaknuu  (mapabosa). Pemenue
KBaJIpaTHBIX ypaBHEHMII:

epaghuueckuli Memoo peuieHus.

BremonHSTh HECJI0XKHBIC
npeoOpa3oBaHus JJIi  BBIYUCICHUS
3HAYCHUM YUCJIOBBIX BBIPAXKECHUM,
COAEpKAIIUX CTENICHU c
HAaTypaJIbHBIM MMOKa3aTejIeM;
BBIIIOJIHATH HECJI0XKHbBIC
npeoOpa3oBaHus MEJIBIX BBIPAKESHUMN
pacKpbiBaTh  CKOOKH, TMPHUBOJIUTH
MMOJOOHBIE cllaraeMbl€; BBIIOJIHATH
HECJIO)KHBIE MpeoOpa3oBaHUs IS
BBIUMCIICHUS 3HAQUEHMU YHCJIOBBIX
BBIPAXKEHHU U, COAEPKALIUX CTEIICHU C
HAaTypaJIbHBIM IoKa3aTeyeM,
HaxOJIUTh 3HaYeHHWe (YHKIUU TI0
3aJaHHOMY 3HAYC€HUI0 apryMEHTa;
HAaXOJIUTh 3HAYCHUE apryMEHTa II0
3aITaHHOMY 3HAYCHHIO (YHKIMH B
HECJIOKHBIX CUTYAIUSIX; OMPEICIISITh
MOJIOKEHHUE TOYKH 1o ee
KOOpJIMHATaM, KOOPAWHATBl TOYKH
10 €€ MOJIOKEHNUIO0 HA KOOPAUHATHOU
MJIOCKOCTH; MO0 TrpaduKky HAXOJAUTh
00JIaCTh OMpEACICHUS, MHOXECTBO
3HAUYECHHUH, HYJIU b yHKIIUH,




MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
MIPOMEKYTKH BO3pacTaHUs u
yObIBaHUS, HauOoJIbIIIee u
HAaUMEHBIIIEE 3HAYCHUS (PYHKIUH;
NPOBEPSATH, SBISACTCS JU JaHHBIN
rpaduk rpaduKoM 3aJJaHHOU
byHKIIUN KBaIPAaTUIHOM,
UCIIOJIb30BaTh TpauKu peasbHBIX
MPOIIECCOB W 3aBUCUMOCTEH IS
OIpeeIICHUs Ux CBOMCTB
(HauOopIue u HAUMEHBIITHE
3HAUYEHUs, MPOMEKYTKH BO3paCTaHUS
U yOBIBaHMS, obnactu
MOJIOKUTENbHBIX M OTPUIATEIBHBIX
3HaY€HUH U T.L.); ONPENENATh
npuOIMKEHHBIE 3HAYCHUS
KOOpJIMHAT  TOYKM  IEepeceyeHUs
rpa¢ukoB (OYHKIUN;, onepuposams

NOHAMUAMU cmeneHu c
HamypaibHbLM nokazamenem,
onepupogambw NOHAMUAMU.
@yHKYUOHAIbHASA 3A8UCUMOCTD,
@dynryus, epagux dynryuu,
cnocobwl 3a0aHUs dyrKyuu,
apeymenm U 3HayeHue QYHKYuuU,
obnacmo onpeoeieHus u

MHOJMCECmB0  3HAYeHull  QyHKYuu,
HYU GyHKxyuu, NPOMEHCYMKU




3HAKONOCMOAHCIMEA, MOHOMOHHOCHLb
dyukyuu,  YémHOCMb/HEUEMHOCD

QyHrkyuu; 8bINOJIHAMb
npeoobpa308anUsl Yeavlx 8blPANCEHUU:
oeticmesus c O0OHOUJIeHAMU
(cnoorcenrue, gvluumaniue,
VMHOJCEHUe), cmpoums  2paghuxu
K8AOpamMu4Holl @dyuryuil,
uccneoosams  QyHkyuro  no - eé
epaghuky; Haxooumeo MHO#CECEO
3HAQUeHUll,  HYIU,  NPOMENCYMKU
3HAKONOCMOSHCIEA,

MOHOMOHHOCTU K8AOpamuyHoll
QyHKyuu,  urOCMpUposams ¢

nomowwlo  epaguka  peanvHyio
3a8UCUMOCIL  UTU NPOYecC NO UX
Xapakmepucmurkam, UCNOIb3068aAMb
ceolicmea u 2pagpuk KeaopamudHou
dyukyuu npu peuwteHuu 3a0ay U3

opyeux  yueOHbIX npeomemosx

Xapakxmepucmuxkam.
I'naBa 4 MHoro4wIeHbI BrimonaHaTh HECJIOKHBIC
9 CymMa 1 pa3HOCTh MHorouieH. JlencTBus peoOpa3oBaHUs MECNIBIX BBIPAKESHUMN
MHOTOYJICHOB MHOTO4YJICHAMH (cnoxenue, pacKpbiBaTh  CKOOKH, TIPHBOJIHUTH
10 [IpousBenenue BBIUUTAHHUE, YMHOKEHHUE). MOJI00HBIC CJIaraeMble; BBITOIHATH
OJHOYJICHA U Paznoxenne MHOTOWICHA npeoOpa3oBaHus 1ENbIX BhIPAKCHUN:
MHOTOWICHA MHO>KHUTEJIM: BBIHECEHHE OOIIEero JEUCTBUA c OJHOYJIEHAMU
11 [IpousBenenue MHOKHUTEIIS (cnoxxeHwue, BBIYUTAHUE,




‘ MHOT'OUYJIEHOB 2PYNNUPOBKa. Pemenue YMHOXEHUE), NEeUCTBUS c
Kontponbabie paboTel Ne 5 u Ne 6 KBaJIPaTHBIX YpaBHEHUM: 2 MHOTOYJICHAMHU (croxeHue,
pasnoxcerHue  Ha  MHOICUMETU. BBIYMTAHMUE, YMHOXKEHUE);
Toorcoecmeennvie npeobpaz08anus. BLINONHAMD pasnodicenue
MHO20YJIeHO08 HA MHONMCUMENU OOHUM
U3 cnocobog: eviHecenue 3a CKOOKY,
2PYNNUPOBKA, BbIOEAAMb  KBAOpAm
CYMMbl U PA3HOCMU OOHOYNEHO8,
BbINONHAMD npeobpazosanus
aneebdpauyeckux — BulpadCeHull npu
pewtenuu  3a0ay  Opyeux yueOHbIX
npeomMemos  peuams  YpPasHeHus
cnocobom DAa3N104CeHUs. Ha

MHOdCUMENU,
I'maBa 5 @opMyJIbl COKPAIIEHHOTO YMHOKEHUS 19 BhInIoHATH HECJIOKHbBIE
12 KBagpat cymmsl 1 @opMyIbl COKpaIIEHHOTO 5 npeoOpa3oBaHusl LETbIX BHIPAKEHUI:
KBaJpaT pa3HOCTH YMHOKEHUS: Pa3HOCTh KBaJpaToOB, packpeIBaTh  CKOOKH, TPHUBOJIUTH
13 Pa3nocTh kBagpartos, KBaApaT pa3HocTU. PasnoxeHue 6 no100HbIC cllaraembie;
CyMMa U pa3HOCTb MHOTO4JIE€HA Ha MHOXHUTEIU: HCIIOJIb30BATh dbopmyIIbl
KyOOB npumeHexue Gopmyn COKPAILEHHOTO YMHOKEHHUs (KBaapaT
14 [IpeoOpa3oBaHue LHEIBIX | COKPAWEHHO20 VMHOMCEHUS, 6 CYMMBI, KBaJpaT Pa3HOCTH, PA3HOCTh
BBIpOKEHU N npumenenue dopmyn KBaJIpaTOB) TUTSt YOPOLIEHHUS
Konrponsnasie pabotsl Ne 7 u Ne8 COKPAWEHHO20 VMHOMNCEHU. 2 BBIUKCJICHUN 3HAYEHUM BBIPAKCHUN;
JlefictBusi ¢ OJHOWIEHaMU W OMUCHIBATh OTJIEIbHBIEC BbIAAIOLINECS
MHOT'OYJIEHAMH (cnoxeHnue, pe3yibTaThl, IMOJYyYECHHBIE B XOJE
BBIYMTAHUE, YMHOXEHUE). pa3BUTUS MaTEeMAaTUKU KaK HayKH;

Toocoecmeennvie npeobpazo08anus.
Mamemamuxa 6 pazeumuu Poccuu:

3HaTh TPHUMEPBl MATEMATHYECKHX
OTKPBITUA U UX aBTOPOB, B CBA3U C




Ilemp I, wikona mamemamuueckux u
HABUSAYKUX HAYK, pazeumue
poccutickozo ¢proma, A.H.Kpwvinos.

OT€YECTBEHHOMU 151 BCEMUPHOU
UCTOPUEH; [IOHUMATh poib
MaTeMaTuKu B pas3sutuu Poccuu;
8bINOTHAMb NPeoOPA308AHUS YENbIX

BbIPANHCEHUT.! oelicmaust c
0OHOUIeHAMU (crooicenue,
8blYUMAHUe, YMHOJICeHUE), OelicmBUs
c MHO20YIeHAMU (cnooicenue,
sbluUmaHue, VMHOOICEHUe);
8bINOJIHAMND pasnodicenue

MHO20YJIeH08 HA MHOMCUMENU OOHUM
U3 cnocobog: eviHecenue 3a CKOOKY,
2PYNnUposKa, UCNOIb308AHUE
@dOpMYN COKPAUEHHO20 YMHONCEHUS,
evldenamy — Keaopam — CymMmbl U
PA3HOCMU O0OHOYJIEHO8, BbINOJIHAMDb
npeobpazoearus aneebpaudeckux
8LIPAJICEHUl NpU  peuleHuu 3a0ay
opyaux VUeOHbIX npeomemos,
8bINOJIHAMD npeobpazosanus
aneebpauyeckux — BulpadCeHull npu
pewtenuu  3a0ay  Opyeux yueOHbIX
npeomemos, xapakxmepuzoeamso
BKIA0 8bIOAIOUSUXCSI MAMEMAMUKOE 8
paseumue MamemMamuku U UHbIX
HAY4YHbIX obnacmer, NOHUMAMb POJlb
Mamemamuxu 6 pazeumuu Poccuu

I'naBa 6

‘ CucreMbl JINHENHBIX YPABHEHUN

16

Pematn CHCTCMBbI HCECIOXHBIX




15 JIuHelHbIE ypaBHEHHUS C
JIBYMs IEPEMEHHBIMU U
UX CUCTEMBI

16 Pewenne cucrem
JIMHEVHBIX YPaBHEHUIN

VYpaBHeHUE ¢ IBYMs IEPEMEHHBIMHU.
JluHeriHOE ypaBHEHHE C JIByMsA
ePEMEHHBIMU. Ipsamas KaK
epaghuueckas unmepnpemayusl
JIUHEUHO20 YPABHEHUs C O08YMs
nepemenHviMy. llOHATHE CHUCTEMBI
ypaBHEHUU. PelieHne  CHUCTEMBI
ypaBHEHUH. Mertoabsl  peueHus
CHUCTEM JIMHEWHBIX YPaBHEHUU C
TBYMSI NePEMEHHBIMH:
epaghuueckui  memoo, METOJI
MOJICTAHOBKH, Memo0 CLONCEHUS.
Cucmemol TUHEUHBIX YPABHEHUL C
napamempom. (OCHOBHBIE METOJbI
peueHus TEKCTOBBIX 3a/1au:
apuMeTHIECCKUH, are0pandecKuii,
nepebop BapuaHTOB. [lepBuUUHBIC
NPEACTABICHUS O JIPYTUX METoAax
peuieHus 3a1a4y (reOMETpUYECKUE U
rpaduyecKre METO/IbI)

Pemenne JIOTHYECKHUX 3ajad.
Pewenue nocuueckux 3aoau ¢
nomowwio epaghos, maodauy.

10

KonrtponbHas padorta Ne 9

JUHEUHBIX  YpPaBHEHUW;  pellarhb
CUCTEMBbl  HECJOXHBIX JIMHEHUHBIX
YpaBHEHUH, HaXOAUThb 3HAYCHUE

(GyHKUMU 10 3alaHHOMY 3HAauY€HUIO
apryMEHTa; HaXOAUTb 3HAYCHHE
apryMeHTa 0 3aJaHHOMY 3HAYEHUIO
(GYHKUMU B HECJIOXHBIX CUTyalUsX;
OIPENEIATh MOJIOKEHUE TOYKHU IO €€
KOOpAMHAaTaM, KOOPAMHAThl TOYKH
110 €€ IOJIOKEHHUIO HA KOOPAUHATHOU

MJIOCKOCTH; CTPOUTH rpadux
JUHEHHOW  (GYHKLIMH;, TPOBEPATD,
ABIIAETCA JIM  JAHHBIM  Tpaduk
rpapukomM  3amaHHONW  (QPYHKIUHU
JIMHEVHOM; OIIPELEIIATh
npuOIMKEHHBIE 3HAYCHUS
KOOPAMHAT TOYKH  IIEPECEUCHHUs

rpauKoB (PYHKIHI; HCIIOJIH30BATh
CBOMCTBAa JIMHEWHOW (PYHKIUH H €€
rpaduKk TpH pEIICHUH 3a7ad U3
TPYTHX y4eOHBIX PEIMETOB;
pematb  HECIOXHBIE  CHOKETHBIC
3aJlayd  pa3HbIX THUIIOB Ha BCE
apuMeTHIECKUE IeUCTBUS; CTPOUTH
MOJIeNIb yCTIOBUSI 3amadul (B BUIE
TAOJNHIIBI, CXEMbl, PHUCYHKAa WU
ypaBHEHHs), B  KOTOpOH  JaHbI
3HAYECHUS JIBYX 13 TPEX




B3aUMOCBSI3aHHBIX ~ BEJIUYUH, C
IEJIbI0 TIOMCKA PEIICHUS 3aayu;
OCYIIECTBIIATh  CIOCOO  TOHMCKA
penieHus  3aJadyd, B KOTOPOM
pacCyXJIeHHUEe CTPOUTCS OT YCJIOBUS
K TpeOOBAaHUIO WJIH OT TPeOOBaHUS K
YCJIOBHIO; COCTABJISITh IJIAH PEIICHUS
3a/1aud; BBIJEJSATH JTalbl PEIICHUS
3a/1a4u; UHTEPIPETUPOBATH
BBIYUCIIUTEILHBIE  PE3YyJbTaThl B
3a/1ade, HCCIIENOBATh TOJYYCHHOE
perieHue 3a/1a4u; BBIJIBHTaTh
TUTIOTE3bI 0 BO3MOJKHBIX
MpeAeIbHBIX 3HAUEHUSX MCKOMBIX B
3a/laue BEJIMYUH (7e7aTh MPUKHUJIKY)
pemaTh  HECIOXKHBIE  JIOTHUYECKHUE
3aJlaud = METOJIOM  PAaCCYXKIEHUI;
BBIOMPATh TOAXOAIINA H3yICHHBIN
METOJ Il PCEIICHUH HW3YYEHHBIX
TUTIOB ~ MaTeMaTUYeCKUX  3aJad;
onepuposamv NOHAMUSMU. CUCTIEMDbL
VPABHeHUll.  peuams — HeCI0HCHbLE
cucmembsl JTUHEUHBIX VPABHEHUU C
napamempamu,  COCMAsuIams U
pewiams cucmembvl JIUHEUHBIX
VpagsHeHuu, nNpu peweHuu 3a0ay
opyaux VUeOHbIX npeomemos,
BLINONHAMb OYEHKY NPA8O0N0000Us.




pe3yibmamos,  nony4aemvix  npu

peuieHuu cucmem JIUHEIHBIX
YpasHenuti npu  pewieHuu  3a0ay
opyaux YueOHbIX npeomemos,
8b10Upams coomseemcmayoujue
cucmemul, o4 COCMageHUs.

mMamemamuieckou mMooeiu 3a0aHHOU
DeanvHOU cumyayuy uiu nPuKIaoHou
3a0ayu; ymems UHMeEPNPemuposams
NOJYYEeHHbIN NPU peuleHul CUcmembl
pe3yibmam 8 KOHmeKcme 3a0aHHOU
DeanvHOu cCumyayuy uiu npuKIaoHou
3a0avu; cmpoums epaghuxu
JUHEUHOU (QYHKYUL,  cOCmasisimo
ypaeHeHus NpAMOU NO 3A0AHHLIM
VCI08UAM: Npoxoodsawel uepe3 08e
MOYKU c 3aA0aHHbIMU
KOOpOUHamamu, npoxoosujell uepes
OQHHYI0O MOYKY U NApPaLlelbHOU
OQHHOU NPAMOU, pewams Npocmwie
U CNIOJICHBLE 3A0a4U PA3HLIX MUNO8, d
maxice 3a0aqu NOBLIULEHHOU
MPYOHOCMU,; UCNONb3068AMb PA3HbLLE
Kpamkue — 3anucu  Kak — Mooelu
MeKCMo8  CIONCHBIX  3a0a4 O
NOCMPOEHUsT NOUCKOBOU CXeMbl U
peulenus 3a0ay; paziudams Mo0ejb
meKkcma u mMooenb peuieHus 3a0a4u,




KOHCMPYUposams K OOHOU MOOelu
PeuleHUs HeCLOHCHOU 3a0adu pasHvle
MoOoenu meKkcma 3a0aqu; 3HAmv U
npumenams 06a cnocoba nNoucka
pewienus 3a0aq (om mpebosanus K
ycaosuro U om  YCio8usi K
mpebo8anuio),; MOOenUposams
paccyxcoeHuss npu Noucke peuleHusl
3a0au ¢ nomMowpilo epag-cxemvl,
8b10EIsIMb IMANbl peulenuss 3a40a4u u
cooepoicanue  Kax)coo2o — amana;
yMemb  8b10UpaAmMb  ONMUMATbHOLLL
Memoo  peuleHus  3a0ayu u

0CO3HABAMb 86100 Mmemooa,
paccmampusams pasiuyHbvle
Memoowl, HAxXo00ums pastvle

peutenus 3a0auu, eciu B03MONCHO,
AHANU3UPOBAMb  3aMPYOHEHUs NpU

pewenuu 3a0a4, 8bINONHAMb
pasiudtvle npeobpazosanus
npeolOAHCEHHOU 3a0a4u,

KOHCMPYUPOBAmMb HO8ble 3a0a4u U3
OaHHOU, 6 MOM uucie obpammvie;
UHMePnpemuposams

BLIYUCTUMENbHbIE  Pe3YIbmamvl 8
3adave, UCCNe008amb NOJIYUEHHOE
peuleHue 3a0aqu; aHAIUUPOBAMb
6CEBO3MOINCHbBIE cumyayuu




83AUMHO20  PACNONONCEHUST  08YX
00vbekmos U U3MEHeHue - Uux
Xapakmepucmux npu COBMECMHOM
0BUdCEHUU ~ (CKOPOCMb, 8pems,
paccmosnue) npu peueruu 3a0ay Ha
ogudiceHue 08yX 00beKmos8 Kaxk 8
O00HOM, MAK U 8 NPOMUBONOJONCHBIX
HanpaeieHusx, uccnedosams
BCEBO3MOJICHbIE  cumyayuu  npu
peuwlenuu 3a0ad Ha O0sudiceHue no
peKe,  paccmampueams — pPasHble
cucmemvl OMCYeémMa,; 0CO3HABAMb U
00BACHAMb  UOEHMUYHOCNbL  3A0aYy
PA3HLIX MUNOS, CEA3bIBAIOWUX MPU
BeNUYUHbL (HA pabomy, HA NOKYNKU,
Ha Osudicenue);, GulOeIAMb MU
BENUYUHBI U OMHOULEHUSL MeHCO)
HUMU, NPUMEHAMb UX NpU peuleHuu
3a0ad, KOHCMPYUpo8amb
cobcmeenHble  3a0auu  YKA3AHHBIX
Munos; 6vloesisimb Nnpu  peuleHuu
3a0au Xapaxmepucmuku
paccmampusaemou 8 3a0aue
cumyayuu, OmiuyHsvle Om pPeaibHblX
(me, om KOMOopbvlX
abcmpazuposanucs),

KOHCMPYUpO8Ams HO8ble CUMYayuu ¢
YUémom  Smux — Xapakmepucmux,




peuiams U KOHCMpPYUpo8ams 3a0ayu
HQ OCHOBE pacCMOMPEHUS PEeabHbIX

cumyayui, 8 KOMOPbIX He
mpebyemcsi MOYHbBLU
BbIYUCAUMENbHBIU pe3yivmam;,
pewams 3a0a4u HaA O8UMNCEHUE NO
pexe, paccmampusas pastvle
cucmembl omcyema, peuiamo
Jno2uyecKue 3a0a4u PA3HbIMU

cnocobamu, 8 mom yucie, ¢ 08YMs
onokamu u ¢ mpemsi OI0KAMU
OaHHLIX C  NOMOWDbI0O  Mabdauy;
061a0emsb  OCHOBHLIMU Memooamu

peuteHus CIHOJHCEMHBIX 3a0au:
aneebpauveckuil, epaghuueckuii,
NpUMEHAMb  UX 8  HOBbIX  NO
CPABHEHUIO c U3y4eHHbIMU
cUmyayusix.
[ToBTOpenue. Pemenue 3anau. IToroBele KOHTPOJIbHBIE pabOTHI (3a TIEPBOE 9
TIOJIYTOJIUE U 32 TOJ)
Htoro 102
8 kiace
Howmep HaumeHnoBanue OcHOBHOE cofepkaHue KosmmuecTBo XapakTepucTrka
TJIaBbl/ riaBbl/maparpada 4acoB OCHOBHBIX BUJIOB y4€OHOM
naparpada JIESITETbHOCTH
I'nmaBa 1 ParmonanbHbie 1poOu 23 BrimonusaTs HECJI0)KHBIE
1 PannionanbHbie 1podu u ‘ Aneebpauueckas Opoob. 5 npeoOpa3oBaHus HEIIBIX




UX CBOMCTBa

2 CyMMa u pa3HOCTh
npobeit
3 [IpousBenenue u

4acTHOE JpoOei

KonTtponbsubie pabotst Ne 1u Ne 2

Honycmumvie 3HaYeHus
nepemeHHbuIX 8 0pobHO-
PAYUOHATILHBIX BbLIPANCEHUSIX .
CoxpaweHnue aneeopauyeckux
opobeli. IIpuseoenue
aneebpaudeckux opoobei K obwemy
3HaMeHameno. Heticmeus c
aneebpauiecKumu opoosaMuU:
clodicenue, gvluumanie,

YMHOJICEeHUe, Oellenue, 8036e0eHUe 8
. k

cmenenb. CBONCTBA QYHKIMH Y =—
X

l'unepbona. Ilpeocmaenenue 06
ACUMNIMOMAX. Henpepvisnocmo
¢ynxyuu. ViccnenoBanue ¢GyHKIUU
o e€ rpaduky. CBoicTBa (QyHKIIHIA:
00J1acTh OIpeNeICHHs, MHOECTBO

3HAUEHUM, HyJIHU, IPOMEKYTKHU
3HAKOITOCTOSTHCTBA,
UEMHOCMb/HEeYemHOCMb,
MIPOMEKYTKHU BO3paCTaHUS n
yObIBaHUA, HanOoIbIIee u
HauMEHBbIIIee 3HAYCHUS. Ponw
POCCULICKUX VUEHbIX 6 pa36umuu
Mamemamuxi. 11.JI. Yebviues.
Kocmuueckas npozpamma u
M. B.Kenowiu.

10

BBIPAKEHUN: PACKpbIBATh CKOOKH,
OPUBOJIUTH TOAOOHBIE CllaraeMble;
UCIIOJIb30BaTh bopMybl
COKPAILIEHHOT O YMHOKEHHUS
(KBagpatr CyMMBbl, KBaJpaT pa3HOCTH,
Pa3HOCTh KBaJpaTOB) 15t
YIOPOLICHUS] BBIYMCICHUN 3HAYEHUUN
BBIPA)KEHUI; BBITIOIHATH HECIOKHBIE
npeoOpa3zoBaHusl JAPOOHO-TMHEHHBIX
BBIPOKEHUN. HAXOJUTh 3HAYCHUE
GyHKIMK 1O 33JaHHOMY 3HAYEHHUIO
ApryMcHTa, HaxXoAUTb 3HAUYCHUC
aprymMeHTa 1o 3aJJaHHOMY 3HAY€HUIO
(GYHKIMK B HECIOXKHBIX CUTYalMsIX;
OTIPEIENISATh MOJIOKEHHE TOYKH TI0 €€
KOOpAWHATaAM, KOOPAHWHATBI TOYKH
1o €€ MOJIOXKEHUIO Ha KOOPAMHATHON
IUIOCKOCTH; MO TpapuKy HaXOAWUTh
o01acTh oOmpeaeneHusi, MHOMKECTBO

3HAYECHU, HYJIU byHKIIUY,
IIPOMEKYTKHU 3HAKOIOCTOSIHCTBA,
IIPOMEKYTKHU BO3pAacCTaHUs u
yObIBaHUS, HauOOJbIIICe u

HAaUMEHbIIIee 3HA4YeHUs] (DYHKINH,
MPOBEPSTh, SBISAETCS JIM JaHHBII
rpaduk rpaukoM 3aJJaHHOU
byHKIIMN oOpaTHOM
MPONOPIMOHATILHOCTH; OMNPENEIATh




NpUOIKEHHBIC 3HAYCHUS
KOOpPAMHAT TOYKH  IE€PECEeUCHUsI
rpagukoB (YHKIUN; HCIOJIH30BAThH
rpauKu  peanbHBIX IPOILIECCOB U
3aBUCHUMOCTEH [IJIsi OMPEACIICHUST WX

CBOWCTB (HauOobIIIHE u
HAaUMEHBIITHE 3HAYCHUS,
MIPOMEKYTKH BO3pacTaHUs "
yOBIBaHUS, obnactu

TIOJIOKUTEIIBHBIX W OTPHUIATCIIBHBIX
3HaUYEHUH W T.IL); ONPEICIATH
npUOIMKEHHBIC 3HAYCHHUS
KOOpPAWHAT TOYKH  IE€pPEeCEeUCHUs
rpa¢ukoB  (QYHKIHI;  OIUCHIBATH
OTJIeTIbHBIE BBIJIAIOIIHECS]
pe3yibTaThl, TOJYYCHHBIE B XOJ€
pa3BUTHUS MaTeMaTUKH KaK HayKW;
3HaTh TPUMEPHl MaTEeMaTHUYCCKUX
OTKPBITHA M MX aBTOPOB, B CBSI3H C
OTEYECTBCHHOM 151 BCEMUPHOU
HCTOPUEN; IIOHUMATh poib
MaTeMaTUKH B pas3BuUTHH Poccum;
onepuposamuw NOHSMUAMU.
@dyHKYyuoHaILHAA 3A6UCUMOCTD,
@dynryus, epaghux dyHKyuu,
cnocooul 3a0anus @dyHKyuu,
apeymeHm U 3HayeHue QYHKYUU,
obnacmo onpeoeieHus u




MHOMCECMB0  3HAYEHULl  YHKYUU,

HYU @yHxyuu, NPOMENCYMKU
3HAKONOCMOSIHCMNEA,
MOHOMOHHOCMb @yHxyuu,

YEMHOCMb/HEYEMHOCMb  (DYHKYUU,
onepuposamv NOHAMUAMU  2PAPUK

dyuryuu; 6bINOJIHAMb
npeobpazosanus yenvix
BbIPAHCEHUT. oelicmaust c
0OHOYIeHAMU (cnoorcenue,
évlyUmanue, VMHOICEHUE),
oelicmeus c MHO2OYIEeHaAMU
(cnoocenue, gvlyumanue,
VMHOXCEHUE), 6bINOJIHANMb

PaznodxceHue  MHO2OYIEHO8  HaA
MHOJCUMeENU OOHUM U3 CHOCO008.
8blHeceHue 3a CKOOKY, epynnuposKa,
UCNONb308AHUE dopmyn
COKPAWEHHO20 VMHOMCEHUSL,
evloenams  Keaopam  CyMMmsl U
PpazHocmu OOHOYJIEHO8, GbINOJIHAMb
npeobpaszosanus  aneedpaudecKux
BbIPAICEHULL NPU  peuleHUuU 3a0ay
opyaux VueOHbIX npeomemos
BbINONHANMD npeobpazosanus
OPOOHO-PAYUOHANLHBIX BLIPANCEHULL:
cokpawjerue Opobel, npugeoeHue
aneebpauveckux opobei K oduemy




3HamMeHameio, clodcenue,
VMHOICEHUe, OeneHue
aneebpauveckux opobeil, 6036edeHue
aneebpaudeckotl opobu 8
HamypanvHyro, BbINOIHAMb
npeobpazosanus  aneedpaudecKux
8bIPAdICEHUIl NpU  peuleHuu 3a0ay
opyaux VUeOHbIX npeomemoas
cmpoums  2paguxu oopamuo
NPONOPYUOHATLHOCIU,

ULTIOCMPUPOBAMb € NOMOUBIO

epaguxka peanvHyro  3a8UCUMOCHIb

unu npoyecc no ux
Xapakmepucmukam,

Xapaxkmepuzoeamau 8KIA0
8bIOAIOWUXCSL  MAMEMAMUKO8 8

pazeumue MamemMamuku U UHbIX
HAy4HbIX oOaacmetl, NOHUMAMb POJlb
mamemamuxu ¢ pazeumuu Poccuu

I'mapa 2 KBanpaTHbie kopHU 19

4 JlelicTBuTeNIbHBIE Yncaa | MHOXKECTBO PAallMOHAIBHBIX YHCEI. 2

) Apudmetrnyeckuii CpaBHeHUE palMOHANIBHBIX YHUCET. 3)
KBaJpPaTHBI KOPEHD JevicTBus C  panvOHaJIbHBIMH

6 CsoiicTBa YHCJIAMHU. IIpeocmasnenue 3
apr(MeTHIECKOTO DPAYUOHATILHO20 YUCAA OeCAMUUHOU
KBaJIPATHOT'O KOPHS 0poobio. [TousiTne

7 [Iprumenenune CBOMCTB HPppalMOHAJILHOTO quca. 7
apu(hMETHIECKOTO Pacno3naBanue  uppanroHaIbHBIX

OnepupoBaTh Ha 0a30BOM YPOBHE
MTOHATUSIMU: apudmeTrnaecKuit
KBaJPaTHbI KOPEHb; MCIIOJIb30BATh
CBOWMCTBA  4YHCEI W  [paBUiia
JIEVCTBUN IIpU BBIINIOJIHEHU U
BBIYMCIICHUM; OLECHUBATh 3HAYECHUE
KBaJIPaTHOTO KOpHS U3
MOJOKUTEIBHOTO  LEJIOT0  YHUCIIa;
pacrnos3HaBaTh  palMOHAJIbHBIE U




‘ KBaJPAaTHOTO KOPHS

KonTponbsubie pabotsl Ne 3 u Ne 4

yucen. [Ipumepsl noKa3aTesbCTB B
anredpe. MppanuoHanbHOCTh YuCa

J2. [IpumeHeHre B TEeOMETpUH.
CpasHenue uppayuoHaibHbIX Yucell.
Mnooicecmeso OeticmeumenbHuIxX
yucer. Apudmernyeckuit
KBaJpaTHBIII KOPEHb. YpaeHeHus
suoa x"=a. Ipapuku @yuxyuii:
y =+/x . Hccnenosanue GyHKIMU 110
e€ rpaduky. IlpeobGpazoBanue
BBIPAKCHUI, COJIEpIKaIIIX
KBaJpaTHbIE KOPHHU: YMHOXXEHHUE,
JIeIeHUe, BBIHECCHHE MHOXKHUTEIIS
U3-TIOJ] 3HaKa KOPHS, GHeceHue
MHOJICUmMeNss N00  3HAK — KOPHAL.
Ipocmeriuue UppayuoHaivbHble

VPABHEHUs. 8U0a Jf(x)=a,
\/f(x)z\/g(x).

MHOJICEeCmMB8A  NPOCMBIX — Yucell.
Payuonanvnvie yucaa.
Ilompebrnocms 6 UppaAyUOHATLHBIX
yucnax. Yucna u OnuHbl OMpesKos.
Ilxona I[ugazopa

beckoneunocmo

UPpALMOHAIBHBIE 4yucna;
CPaBHMBAThb  4YHUCJA;  BBIIOJHATH
CPaBHEHHE YHCEI B  pPEaJbHBIX
CUTYyalUsAX; BBIIOJHATh HECIOKHBIC
npeoOpa3oBaHUs  BBIPAKECHHU  C
KBaJPATHBIMM KOPHSAMH; HAXOJHUTh
3HaueHue (YHKIHUM IO 3alaHHOMY
3HAYEHUI0 apryMeHTa;  HaxXOJWTh
3HAYEHUE apryMEHTa M0 3aJaHHOMY
3HAYEHUI0 (YHKIIMH B HECIOKHBIX
CUTYyalUsAX; OMPEAEISATh MOJIOKEHNE
TOYKM 1O €€  KOOpAUHATaM,
KOOpIUHATHI TOYKH 10 ee
MOJIO)KEHUKD  Ha  KOOPJAWHATHOU
IUIOCKOCTH; MO Tpaduky HAXOIUTh
00JIaCTh OIpEACNICHHs, MHOMXECTBO

3HAYCHHU, HYJTH GyHKIHH,
IPOMEKYTKH 3HAKOITOCTOSTHCTBA,
IPOMEKYTKH BO3pacTaHUs "
yOBIBaHUS, HauOoJbIIIee u
HaMCHbBIIICE 3HAYCHUS (QYHKIUY;
OTIHMCHIBATH OTJETbHBIC
BBITAIOIINECS pE3yNbTaTHI,

MOJyYEHHbIE B  XOJI€ PpPa3BUTUA
MAaTEeMaTHUKA KaK HayKd; 3HaTh
MIPUMEPBI MaTeMaTHYECKHUX
OTKPBITUA U UX aBTOPOB, B CBS3U C
OT€YECTBEHHOMU 51 BCEMUPHOU




HCTOPUEH; IIOHUMATh poib
MareMaTUKu B pas3Butuu Poccuuy;

onepuposamu NOHAMUAMU.
UppayuoHaIbHoe yuco,
K8AOPAMHDILL KOPEHb, MHOICECMBO
OeticmeumenbHbIX yuco,
eeomempuieckas uUHmMmepnpemayus,
oeticmeumenbHbIX yucer,
onepuposamu NOHAMUAMU.
@yHKYUOHAIbHAA 3a8ucuUMocmo,
Gdynryus, epaghux @dynKyuu,
cnocobwl 3a0aHUs. @dynKyuu,
apeymenm U 3HA4eHue QYHKyuu,
obnacmo onpeoenenus u
MHOJCECMB0O  3HAYeHUll  YHKYuUU,
Hyau  yukyuu, NPOMENCYMKU
3HAKONOCMOSIHCMEA,

MOHOMOHHOCHb @yHryuu,

YEMHOCMb/HEUEMHOCMb  (YHKYUU,
onepuposamv NOHAMUAMU  2PAPUK
@YHKYUU, BLINOTHAMb GbIYUCTICHUSL, 6
MoM  uucie ¢  UCHOIb308AHUEM
npuémos PAYUOHATbHBIX
BLIUUCTCHUIL, CpasHuBamy
PAYyUOHAIbHbIE U UPPAYUOHATIbHBIE
yucna,; NPUMEHAMb npasuna
APUOTUNCEHHBIX — BLIYUCTEHUL  NPU
peweHuy  npakmuieckux 3adai  u




pewieHuu  3a0a4  Opyeux yueOHbvlx

npeomemos, 3anucviéams u
OKpY2/iMb ~ YUCNO8ble  3HAYEHUS
PpeanvHbvlx BeNUYUH c
UCNONIb306AHUEM  PA3HLIX  CUCTNEM
U3MepeHUs. 8bINOJIHAMb
npeoopa308aHUsl 8bIPANCEHUL,

cooepacauux Keaopamuvie KOPHU,
8bl0CISIMb  K8AOPAM  CYMMbl  UIU
PA3HOCMU O8YUYNEHA 8 BbIPANCEHUSIX,
cooeparcauux Keaopamuvle KOPHU,
peutams npocmetiviue
UppayUoOHaIvbHble VPABHEHUsT BUOd

Jf(x)=a, \/f (x) =\/g(x) ; pewams
ypaenenusi euda X' =a, cmpoumo
epaux  ynkyuu euoa y=-/x;
ULTIOCMPUPOBAMb € NOMOUBIO
epaguka peanvHylo  3a8UCUMOCTID

unu npoyecc no ux
Xapaxkmepucmukam,
Xapaxkmepuzoeamau 8K1a0

8bI0AOWUXCA — MAMEMAMUKO8 8
pazeumue MamemMamuxkyu U UHbIX
HAyyHvIX 0Oaacmeti,; NOHUMAmMb po.ib
Mamemamuku 6 pazeumuu Poccuu

I'naBa 3

KBanparnusie ypaBHEeHUs

21

8

KBanparnoe ypaBHeHune
Y €r0 KOPHHU

KBanparnsie ypaBuenus. Henonnbie

KBaJIpaTHBIC YPaBHCHUA.

10

OnepupoBaTh Ha 0a30BOM YpPOBHE
MOHSATUAMU: PABEHCTBO, YHUCIOBOE
PaBEHCTBO, YpaBHEHHE, KOPEHb




9 HpoOHbie
parmoHaIbHBIE
ypaBHCHUS

KonTponbsubie pabotsl Ne 5 u Ne 6

JIMCKpUMUHAHT KBaJpaTHOTO
ypaBHeHud. Koauuecmeo kopmeii
K8aAOpamHo20 ypagHeHus 8
3aeucumocmu om e2o

ouckpumunanma. PopMyna KopHen
KBaJPAaTHOTO ypaBHEHHUs. Ieopema
Buema. Teopema, obpamuas
meopeme Buema. Pemienne
KBaJIpaTHBIX YpaBHEHUN:
UCIIONIb30BaHUE  (POpMYJIBl ISt
HAaxXOXJICHUsI ~ KOpHEH,  noooop
KOpHeu c UCNONb308AHUEM
meopemvt  Buema. Keaopamuuvle
ypaeHenus c napamempom.
Pemennie  mpocrteimmx — apoOHO-
JIMHEWHBIX YypaBHEHUUN. Pewenue
OPOOHO-PAYUOHANLHBIX  YPABHEHUII.
OcHOBHbIE METO/bI peunieHus
TEKCTOBBIX 3aj]a4: aireopandecKuii.
AHanu3  BO3MOXHBIX  CHUTYyalui

B3aHMHOI'O PaCITOIOKECHUS
OOBEKTOB MpH WX JIBIOKCHUH,
COOTHOIIICHUS 00BEMOB
BBIIIOJIHSIEMBIX pabot pu

COBMECTHOM padorTe.

YpaBHCHHS, pCIICHUE YpPaBHCHUS;
MIPOBEPATH, SBJISETCS JIM JIAHHOE
YHCII0  pCUICHWEM  ypaBHCHWS;
penath KBaJpaTHBIC YpPaBHECHHS I10
dbopmysie  KOpHEH  KBaJpaTHOTO
YpaBHCHHS; pEIIaThb  HECJIOXKHbBIC
CIOXKETHBIC 33J1a4l Pa3HBIX THUITOB HA
Bce apu(METHYECKHE JICHCTBHSI,
CTPOUTH MOJICIbh YCJIOBHS 3ajaun (B
BUJIC TAOJIMIIBI, CXEMBbI, PUCYHKA WJIH
ypaBHCHHS), B KOTOPOH  JIaHBI
3HAYCHUS JIBYX u3 TpEX
B3aMMOCBSI3aHHBIX ~ BEJIMYUH,  C
IEJBI0 TIOWCKAa peIeHUsl 3a7auu;
OCYIIECTBJISITH ~ CIOCOO  TMOHWCKa
pemieHuss  3a7add, B KOTOPOM
paccyXIIeHUE CTPOUTCS OT YCIIOBHUSA
K TpeOOBaHUIO WX OT TPeOOBAHUSA K

YCIIOBHIO; COCTaBIISITh IUJ1aH
pEeLICHUs 3aJa4d; BBIACIATH TAllbl
pelLIeHus 3a7a4u;
WHTEPIPETUPOBATH

BBIYMCIIUTENbHBIE  pE3yJIbTaThl B
3a/Jladye, UCCIEA0BaTh IOJYYEHHOE
peuieHue 3a/1a4u; BBIIBUTATH
TUIIOTE3bI 0 BO3MOJKHBIX
MpeAebHbIX 3HAYEHUSAX HCKOMBIX B
3a/laue BEJIMYUH (JeJaTh NPUKHUJIKY);




BbIOMpATh MOAXOIAIIMNA H3y4YEHHBIN
METOJX Ul PEUICHUM HW3YyYEeHHBIX
TUIIOB ~ MaTeMaTUYeCKUX  3a]ady;
OIIEPUPOBATH MIOHATUSAMMU:
ypaBHEHUE, KOPEHb  ypaBHEHUS,
paBHOCHWIIbHBIE YpaBHEHHUS, 00JaCTh
ONPENEIICHUs. YPAaBHEHUS; peuambs

K68aopamHuvle VPAaBHEeHUs. u
VpasHeHUs, ceo0uUMble K
K8AOPAMHbBIM c NOMOWBIO

MOHCOECMBEHHBIX NPeoOPA308aAHUI;
peuams  HeclodCHble K8AOpamHbvle
ypaeneHus c napamempom;
cocmasnamy u peuiamo
K68AOpamHule YPasHeHusl, YPaGHeHUs,
K HUM ceo0awuecs, npu peuieHuu
3a0a4 Opyeux yueOHviX Nnpeomemos;
BbINONHAMb OYEHKY NPa8oono000OUs.
pe3yibmamos,  NOAY4AeMblX — npu
peuleHuy KeaoOpamuuviX YpaeHeHul
npu peutenuu 3a0a4 Opyeux y4yeOHbvIx
npeomemos, eb1OUpams
coomeemcmeyowue ypagHeHus, OJisl
cocmasnerus mMamemamuyeckou
mooenu 3A0AHHOT peanvHol
cumyayuu uiu NPUKIAOHOU 3a0adu,
ymemsb uHmepnpemuposams
NOJIYYEHHDbIU npu peuwienuu




ypaseneHus, pe3yivmam 8
KOHmMeKCcme  3a0aHHOU  peanbHOl
cumyayuu uiu NpuKiaoHou 3adavu

pewams OpOOHO-UHELIHbLE
YpasHenus, 8b10Upams
coomeemcmeyouue ypagHeHus, O
cocmasneHus MamemamuyecKko
mooenu 3A0aHHOU peanvHou
cumyayuu uiu NPUKIAOHoU 3a0ayu;
yMemb UHmMepnNpemuposams
NOYYeHHbIl npu peulerHuu
YpasHenusl, pe3yibmam 8

KOHmMeKcme  3A0aHHOU  PeanbHOll
cumyayuu uiu NpuriaoHou 3adavu
peulams HeClONCHble VPAGHEHUs 8
YenvlX YUuciax, peuams YpPaGHeHUs.

suoa x"=a, pewamv ypaenenus
cnocobom PA3N0AHCEHUS] Ha
MHOMCUMENU U 3AMeHbl NePEeMEHHOLL;
peuanms HeClONCHblE VYPABHEHUs 6
UebIX YUCIAX. peuiams npocmole U
CHLOJICHbIE 3A0a4U PA3ZHBIX MUNOS, d
makaice 3a0a4u NOBbIUEHHOL
MPYOHOCMU,; UCNOIb308AMb PA3HbIE
Kpamkue  3anucu  Kaxk — Mooeu
MeKCMOo8  CIOJNCHbIX  3a0ay Ol
nocmpoenusi NOUCKOB8OU cxXembl U
peulenus 3a0a4;, paziuyams MoO0eb




mexkcma u Mooejb peuleHus 3a0ayu,
KOHCMPYUposams K OOHOU MOoOeau
PpeuleHUs HeCI0MHCHOU 3a0ayu pazHvle
MoO0enu mexkcma 3a0avu, 3HAmMb U
npumenams 06a cnocoba noucka
peuwierus 3a0a4 (om mpebo8anus K
ycnosuro U om  YCiogus K
mpebo8anuio),; MOOenUposams
PAccysicoeruss npu NOUCKe pPeuleHusl
3a0a4 ¢ nomowpwblo epagh-cxemvl;
8b10€IsIMb MANbL PeUeHUs: 3a0a4u U
cooepoicanue  Kaxcooeo — dmana,
yMemb  8blOUPAMb  ONMUMATLHBLU
Memoo  pewenus — 3adayu U

0CO3HABAMb 86100 Mmemooa,
paccmampusams pasiuymbvie
Memoobwl, HAX0O0UMb pasmwie

peuleHus 3a0a4u, eciu 803MONCHO,
AHANU3UPOBAMb  3aMpPYOHeHUsT Npu

pewenuu 3a0a4, 8bINOJIHAMb
pasiudHvle npeobpazosanus
npPeolOAHCEHHOU 3a0a4u,

KOHCIMPYUpOBams HO8ble 3a0a4u U3
OaHHOU, 6 MOM Hucie obpamuvle;
uUHmMepnpemuposamo

BLIYUCTUMENbHbIE  PEe3VIbIMAmbl 8
3adave, UCCIe0068amMb NOJYUEHHOE
peuieHue 3a0ayu;, AHATUUPOBAMb




8CEBO3MOICHYIE cumyayuu
83AUMHO20  DACHONONCEHUSL  08YX
00beKmo8 U U3MeHeHue  Ux
Xapakxmepucmuk npu coO8MeCmHOM
ogudicenuu  (Ckopocmo,  8pems,
paccmosnue) npu peueHuy 3a0ay Ha
ogudiceHue 08YX 00beKmMo8 KaK 8
OOHOM, MAK U 8 NPOMUBONOTIOHCHBIX
HanpaeieHusx; uccneoosams
BCEBO3MOJICHbIE  CUMYAYUU  Npu
pewenuu 3a0ay Ha O08uddceHue no
pexe,  paccmampusamv — pazHvle
cucmembl OMC4émMa,; 0CO3HABAMb U
00BACHAMb  UOSHMUYHOCMb  3A0aY
PA3HBIX MUNOS, CEA3bIBAIOWUX MPU
BenUYUHbl (Ha pabomy, HA NOKYNKU,
Ha Osudicenue). GvlOeaMb MU
BENUUUHBL U OMHOUWIEHUS MedHCOy
HUMU, NPUMEHSAMb UX NPU peuleHuu
3aday, KOHCMPYUpo8amb
cobcmeenHble  3a0ay  YKA3AHHBIX
Munos, 8vidensams Npu peueHuu
3a0au Xapakxmepucmuku
paccmampusaemo 8 3a0aue
cumyayuu, omiudHbvle Om pPedaibHbLX
(me, om KOMOopblX
abcmpazuposanucs),

KOHCMPYUPOBAMb HOBblE CUMYAYUU




C Y4émom >mux Xapakxmepucmux;
peuiams U KOHCMPYUposams 3a0aqu
Ha OCHOBE PACCMOMPEHUs. PealbHbIX
cumyayui, 6  KOmopulx  He
mpebyemcsi MOYHbLU
BLIYUCTUMENBHDILL pe3yiemam,
pewams 3a0auu Ha O08udCceHue no
pexe, paccmampusas — pasHvle
cucmemvl  omcuema,  081A0emb
OCHOBHBLIMU ~ Memooamu  peueHus
CIOIICEMHBIX 3a0au:
apughmemuyeckull, aneeopauyeckull,

nepebop 8apuUanmos,
2eomempuyecKuil, epaghuueckuii,
NPpUMEHAMb  UX 8  HOB8bIX  NO
CPAaBHEeHUIo c U3y4eHHbIMU
cUmyayusix.
I'naBa 4 HepaBencTsa 20 OnepupoBaTh Ha 0a30BOM YPOBHE
10 Yucnossie HepaBeHcTBa | YncnoBeie HepaBeHcTBAa. (CBOMCTBA 8 MNOHATHSIMHU: MHOXECTBO, JJIEMEHT

U UX CBOUCTBa

YHCIIOBBIX HepaBeHCTB. [IpoBepka
CIIPaBEJIJIMBOCTH HEPABEHCTB IMpHU

MHO>KECTBA, MOJIMHOXECTBO,
MPUHA/JIEKHOCTh; OMNEPUPOBATH HA




11 Hepasencrsa ¢ oqHOM
IIEPEMEHHOM U UX
CUCTEMBI

3aJJaHHBIX 3HAYEHMSX MEPEMEHHBIX.
Hepasenctso c IIEPEMEHHOM.
Ctporue u HecTporue HEepaBeHCTBA.
Obnacmo onpeoeneHus.
HepaseHcmea (obnacmo
00Ny CMUMbIX 3HaueHuu
nepemeHHOlL). [TpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB MPHU
3aJJaHHBIX 3HAYEHMSIX MEPEMEHHBIX.
Pemenne nMHENHBIX HEPABEHCTB.
CuctemMbl HEpPaBEHCTB C OJIHOU
nepeMeHHoM.  Pemienue  cucrem
HEPABEHCTB C OJHOW IEPEMEHHOW:
TuHEHHBIX. M300pakeHue perieHus
CHCTEMbI HEPABEHCTB HA YHCIIOBOU
npsAMOM. 3anuch PEIICHUS CUCTEMBI
HEpPaBEHCTB. MHOXECTBO, DJIEMEHT
MHOXECTBA, HNycmoe, KOHEYHOe,
beckoneunoe MHOIHCECMEO.
ITogMHOXKkeECTBO. OTtHolIEHUE
IIPUHAIJIC)KHOCTH, BKJIFOUCHUS,
paBEHCTBA. Ilepeceuenne u
o0ObeMHEHHE  MHOXeECTB.  Ponb
POCCUUCKUX VUEHBIX 6 pa3eumuu
mamemamuxu: J1.Diinep.

10

Kontponbabie paboTel No 7 u Ne 8

06a30BOM YpOBHE HNOHSITUSIMU:
YHCIIOBOE HEPaBEHCTBO,
HEPaBEHCTBO, perieHue
HEpaBEHCTBA; 3a7aBaTh MHOXKECTBA
MEPEUNCICHUEM WX  DIJICMCHTOB,
HAXOIUTh nepeceycHue,
OObeUHEHUE, IOAMHOXKECTBO B
MPOCTEHTITNX CUTYaIHSX;
HCII0JIb30BaTh rpadguyeckoe
MPEJICTAaBICHUE  MHOXECTB  JUIS

OMUCAaHUSl PEANbHBIX MPOLIECCOB U
ABJICHUW, TIPU pELICHUH 3a7ay
JIPyTUX y4eOHBIX MPEIMETOB,;
peuath JIMHEHHbIE HEPABEHCTBA M
HECJIOKHBIE HEpPABEHCTBA,
CBOSIIIINECS K JIMHEUHBIM;
IIPOBEPATH CIIPaBEJINBOCTD
YUCJIOBBIX HEPABEHCTB; IPOBEPSTH,
ABISCTCSL  JIM  JTAHHOE  YHUCJO
pelIeHneM HEPABEHCTBA;
n300paXxaTh pEIICHUS HEPABEHCTB
HAa YHMCJIOBOW TNPSIMOM; pemaTh
CUCTEMBbl  HECJIOKHBIX JIMHEHWHBIX
YpaBHECHUH, HEPABEHCTB;
n300paxaTh pelIeHUs HEPABEHCTB U
UX CHCTEM Ha YMCIOBOW MPSAMOMU;
ONUCHIBATH OTJIECJIbHBIE
BBIJTAFOIIECS pe3yJbTaTHI,




IMOJIYYCHHBIC B X04¢€ pa3sBUTHUA
MAaTCMAaTUKHN  KaK  HAYKH; 3HaThb

MIPUMEPBI MaTeMaTHYECKUX
OTKPBITUA U UX aBTOPOB, B CBS3U C
OTEYECTBEHHOMU 151 BCEMUPHOU
HCTOPUEN; ITOHHUMATh poib
MaTeMaTUKu B pas3Butuu Poccuuy;
onepuposamu NOHAMUSAMU.
HepagseHcmea, onepuposama
NOHAMUSAMU., MHODICecmaso,
Xapaxkmepucmuxku MHO2ICecmaa,
9/leMeHm — MHOMCecmea,  nycmoe,
KOHeuHoe u beckoneuroe
MHODICecCmao, NOOMHOIICECMBO,
NPUHAONEHCHOCMD, BKIIIOYEHUE,
PaseHcmeo MHOICeCms,
onepuposamv NOHAMUAMU. CUCMEMA
HepaseHCma; onpeoensims
NPUHAONEHCHOCMD a/lemMeHma
MHOJICECMBY, 00beOUHeHUIO u
nepeceyeHuo MHODICeCms;
3a0a8amv MHONCECMBO C NOMOUIBIO
nepevucieHus 2/IeMEeHMO8,
CN0BECH020  ONUCAHUA,  peuamo
JIUHEUHble HepaseHcmea c
napamvempamui, 8b1OUpams

coomeemcmeyroujue HepaeeHcmeda
07151 COCMABICHUSL MAMEMAMUYECKOU




mooenu 3A0aHHOU peanvHou
cumyayuu uiu NPuUKIAOHoU 3a0avu;

ymemo UHmMepnpemupoeamo
NOJyYeHHbIU npu peuienuu
HepageHcmeda pe3yrbmam 8

KOHmMeKcme  3A0aHHOU  PeanbHOl
cumyayuu uiu NPUKIAOHOU 3a0ayu;
cocmasniams U peulams, CUCEMbl
HepaseHcme npu peuwleHuu 3a0ay
opyeux  yueOHbIX npeomemos,
BbINOJHAMb OYEHKY NpPasoonoooodusl
pe3yibmamos,  NOAY4aemMvlX — npu
peuteHuu cucmem JIUHEUHBIX
HepaseHcme npu peuwleHuu 3a0ay
opyeux  yueOHbIX npeomemos,
8vblOUpamso coomeemcmeyoujue,
HepaseHcmea Uiy ux cucmemsl, O
cocmasnerus mMamemamuyeckou
mooenu 3A0aAHHOM peanvHol
cumyayuu uiu NpuKIaoHol 3a0avu;
yMmembv UHMePNpemuposams
NOJYYEeHHbIN NPU peueHUU CUCmeMbl
pe3yibmam 6 KoHmeKkcme 3d0aHHOU

peanvrou cumyayuu unu
NPUKIAOHOU 3a0auu;
xapaxmepuzoeams 8KIA0

BblaaiOWMXCﬂ mamemaniuKos 6
paseumue mamemamukuy U UHbIX




HAy4HblXx 06Jlacmeﬁ; NOHUMAamMbsv poJib
mamemamuxku 6 paseumuu Poccuu

I'maBa 5 CrerneHb ¢ IENILIM TT0Ka3aTeaeM. DJIIEMEHTHI CTaTUCTUKU 11

12 CterneHp ¢ 1eNIbIM CrenieHb C I1IEABIM MOKa3aTelIeM. 6
TOKa3aTejIeM Hu €€ [IpeobpazoBanue JIpoOHO-
CBOMCTBa JIMHEMHBIX BBIPAXKEHUM: CII0KEHHUE,

13 DJIeMEHTHI CTATUCTHKHA | YMHOXEHHE, nejeHue. Tabnuunoe u 4

Kontponwnas padota Ne 9 rpaduyeckoe MIPEJICTABICHUE 1

JAQHHBIX, CTOJIOYATBIE W KPYIOBBIC
JUarpaMMbl, rpaduKku, TPUMCHCHHUEC
agarpaMM = W TpaduKoOB IS
ONMKMCAHMS 3aBUCUMOCTEH peaJbHbIX
BEJIMYWH, W3BICYCHUE MH(POPMAIIH
U3 TabnuIl, auarpaMM W rpadukos.

Mepbl  paccewBaHHS:  pa3Max,
oucnepcus u CMaHoapmHoe
OMKIIOHEeHUe. Crnyudaiinas

U3MEHUYUBOCTh. MI3MEHUMBOCTH IpH
u3MepeHusax. Pemaronue mnpasuia.
3axonomepnocmu 8  UIMEHYUBLIX
BENUUUHAX.

BeimoHAaTs HECJIOKHBIE
npeoOpa3oBaHus ISl  BBIYKCICHUS
3HAYCHUW YMCIIOBBIX BBIPAKECHUN,

COACpIKAIINX CTCIICHHN C NOCJIbIM
OTPHULATCIIbHBIM IIOKa3aTcCJICM,
BBITIOJIHATD HCCJIOXKHBIC

npeoOpa3oBaHus JAPOOHO-TMHEHHBIX
BBIDOKCHUN;  TMOHHUMATh  CMBICI
3aMuCu Yucliia B CTaHJAApPTHOM BUJIE;
ONepupoBaTh Ha 0a30BOM YPOBHE
MOHITHEM  «CTaHJapTHas  3aluCh
Yucliay; HMMETh TMPEJCTaBICHUE O
CTATUCTUYECKUX XapaKTePHUCTHKAX;

NPEJACTaBIATh JIAaHHBIC B  BHJE
Ta0auI,  auarpamMMm,  rpadHuKoB;
YUTATh uHpopMamuio,

MPEACTaBICHHYIO B BHJC TaOJMIIBI,
auarpaMMbl, Tpaduka; ONpeaeisaTh

OCHOBHBIE CTaTUCTHYECKHE
XapaKTePUCTUKH YHCIIOBBIX
HAOOpOB; CpaBHUBAaThH OCHOBHBIE
CTATUCTHYECKHE  XapaKTEPUCTHUKH,

MOJYYEHHBIE B TMPOIIECCE PEIICHUS
NPUKIAJIHON  3aaud, HW3YUYCHUS
PEAIBHOTO SIBJICHUS; ONEepUposams
NOHAMUSIMU CMENeHU CMeneHu ¢




yenvim ompuyameibHuLM
nokasamenem, onepupogamb
NOHAMUAMU. cmoabyamole u
Kpyeogvle — Ouazpammvl, maodIuybl
OaHHBIX, HAUbOIbULEE U HAUMEHbLLee

3HAYeHUs 8b100PKU, pasmax
8b100PKU, oucnepcus u
cmaunoapmuoe OMKJIOHeHUe,
cayyainas UBMEHYUUBOCTND,
onepuposamuw NOHAMUAMU
cayvaunas UBMEHYUUBOCTND,
8bINOIHAMb npeoopazosanus

OPOOHO-PAYUOHATILHBIX BbIPANCEHULL:
cokpawenue Opobeti, npuseodeHue
aneebpauveckux opodei K odwemy

3HaMeHameio, clodcenue,
VMHOICEHUe, oeneHue
aneebpauveckux opobdeil, 8036edeHue
aneebpauyeckoll opobu 8
HAMYpaIbHYIO u yenyro
OMPUYAMETILHYIO cmenens,
BbINOIHAMb npeoopazoeanus

aneedpauyeckux BblpadiCeHutl npu
pewenuu 3a0ay  Opy2ux yueOHbIX
npeomemos, BbINOJIHAMb
npeodpazoeanus 8bIPAdICEH U,
cooepocawjux cmenenu ¢ Yeavimu
OmpuYamenbHblMU  NOKA3AMeIAMU,




nepexooums om 3anucu 8 8uode
cmenenu ¢ yeavimM OmpuyamenbHuviM
nokasamenem K 3anucu 8 8uoe
0pooOU;_BbINOJIHAMb NPeodPA308AHUSL
u Oeticmausi c yucnamu,
3aNUCAHHLIMU 8  CIMAHOAPIMHOM
sude;,  uzelexamv  UHGoOpmayu,
npeocmasieHHyro 8 maobauyax, Ha
ouazpammax, epaghuxax;
cocmasnams  madIuysl, CMPOUmMs
ouazpammvl U 2paguku Ha OCHOGe
OaHHbIX, u381€Kams,
UHmMepnpemupos8ams u
npeobpazosvieamv  UHGopmayuo,
npeoCmasienHnHylo 6 maobauyax, Ha

ouazpammarx, epaguxax,
ompasNcaowyio ceolcmea u
Xapaxkmepucmuxu DpeanvHvIx

npoyeccos u A6JNeHUll; onpeoessmo
cmamucmuiecKue XapakxmepucmuKu

6b100pOK no maoauyam,
ouazpamman, epaghuxam,
BbINOJIHAMb cpaenerue 6
3A6UCUMOCTIU  OM  Yelu peulenus
3a0ayu; pewamsw HeC/I0JiCHbLe
3a0ayu no mamemamudeckoul
cmamucmuke.

IloBropenue. Pemenue 3agau. ItToroBele KOHTPOJILHBIE PA0OTHI (32 MEPBOE
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MOJIYTOJIME U 3a r0J1)

Hroro 102
9 ki1ace
Homep HaumeHnoBanue OcHOBHOE conepKaHue KonunuecTBo XapakTepucTuka
TJ1aBbl/ riaBbl/maparpada 4acoB OCHOBHBIX BH/IOB Y4eOHOM
naparpada JeATEeIbHOCTU
I'nasa 1 KBanpatuunas dhyHkius 22 Haxonuth 3HaueHue (QyHKIUU TIO
1 OyHKIUH u ux | [lonsitue  ¢ynkuun.  CBoiicTBa 5 3aIaHHOMY 3HAQYEHUIO AapryMEHTa;
CBOICTBa byHKIMA: 00J1acTh  OMpeaesieHus, HAaXOJUTh 3HAUEHHE apryMeHTa 10
2 KBazpaTHbIil TpEXWIeH | MHOXKECTBO 3HAYEHUH, HYJIH, 4 3aJlaHHOMY 3HA4eHHIO0 (YHKIUH B
3 KBanpatnunas IPOMEXYTKH  3HAKOMOCTOSIHCTBA, 8 HECJIOKHBIX CUTYaIUsIX; OMPEEIATh
GyHKIMA U ee TpaduK | YémHOCMb/HEUEMmHOCD, IIOJIOKECHUE TOUYKHU o eé
4 Crenennas  (QyHKIMsA. | IPOMEKYTKU BO3pacTaHUs U 3 KOOpAMHATaM, KOOPAMHATHI TOYKHU
KopeHs N-ii crenenu yObIBaHMS, HauOosblIee U 1o €€ MOJIOKEHNIO Ha KOOPIMHATHOU
KonrponsHbie pa6oTsl Ne 1u Ne 2 HauMeHbIIee 3HAYCHMUSL. 2 IUIOCKOCTH; MO TpadUKy HaXOAWUTh
Henpepuvisnocmo QyHKYUU. o01acTh oOmpeAeNeHusi, MHOMKECTBO

CroiicTBa U rpaduK KBaapaTHUYHON
byaknun (nmapadoina). I[locmpoenue
epaghuka xeadpamuynou yHKyuu

no  MoyKam. IIpeobpaszosanue
epaguxka @ynkyuu y=f(x) o0rsa
nocmpoenuss  2pa@uxos  GyHxyuil
eéuda  y=af (kx+b)+c. Ipagux

dynkyuii y=a+ %b . Haxoxnenue

(byHKIIUH,
3HAYEeHUU,

HyJIEM KBaJpaTUYHOU
MHOJICeCmea

3HAYCHHUH, HYJTH GyHKIHH,
IPOMEKYTKH 3HAKOITOCTOSHCTBA,
IPOMEKYTKH BO3paCTaHUs U
yObIBaHUA, HauOOJbIIICE u
HAaUMEHbIIIEe 3HA4YeHUs (DYHKIINH;
POBEPSATH, SBJSETCS I JIaHHBIN
rpadux rpadgurom 3a/IaHHOM
byHKIAH KBaIPaTUIHOM;

WCIIOJIb30BaTh TpadUKHd peabHBIX
MPOLIECCOB W  3aBUCHUMOCTEH  JUIA
OIpENECITICHUS nX CBOMCTB




NPOMENCYMKOB8 3HAKONOCMOAHCMEd,

NPOMENCYMKO8 MOHOMOHHOCMU.
I'pagux Gynkyuil y=3x_
Hcnonvzosanue ceoticme ¢hyukyuil
npu peuleHuu ypasHeHull.
Keaopammuuuii MpExXUJieH,
pasnodicerue K8AOpamHo20

mpé'xwzeHa HA MHOScumeJiu.

(HauOonbllie U HAUMEHBIINE
3HAYEHUS, IPOMEKYTKHU
BO3pacTaHusi U yObIBaHUS, OOJACTH
MOJIOKUTENIbHBIX W OTPULATEIbHBIX
3HaYEHUH U T.0.); ONPENENATh
npuOIMKEHHBIE 3HAYEHUs
KOOpJMHAT  TOYKU  [EPECEUCHHUs
rpadukoB GYHKUUN; onepuposams

NOHAMUAMU. @yHKYyUOHaIbHAS
3agucumocmo,  QyHKyus,  epagpux
dynryuu, cnocooul 3a0anus

@yHKYyuu, apeymenm u 3HA4eHue
@dyukyuu, obnacmes onpedeneHus u
MHOJCECMB0O  3HAYeHUll  YHKYuUU,

HYU @yHKyuu, NPOMENCYMKU
3HAKONOCMOSAHCMEA,
MOHOMOHHOCMb @yHKyuu,

YEMHOCMb/HEUEMHOCMb  (DYHKYUU,
cmpoums epaguxu  KeaopamudHoll
@dyuryuil, ucciredosamov QYyHKYuO no
eé epaguxy; Haxooumv MHOINCECMBO
3HAQUeHUll,  HYIU,  NPOMENCYMKU
3HAKONOCMOSIHCMEA,

MOHOMOHHOCTU K8AOpamuyHoll
@QyHKyuu,  UIIOCMpUPO8ams ¢
nomowwlo  epagpuka  peanbHyio
3a8uUcCUMOCmb UIU Npoyecc No Ux
XapaKkmepucmuxkam,




UCNONIB308aMb CEOUCMBA U 2pApuK
K8AOpamu4Holl dynkyuu npu
peuwieHuu 3a0ad u3 opyeux yuyeOHwIX
npeomMemos ux XapaxkmepucmuKam,
onepuposamv NOHAMUAMU  2PAPUK

dynryuu; cmpoums  epaghuxu
JIUHEUHOU, K8AOPamuyHou QyHKYuUl,
00pamHoll  NPONOPYUOHATLHOCMUL,

pynryuu 6uoa: y:a+£b, y =X,
y=3¥x, y=|x;

Ha npumepe
K8AOpamu4Holl Gdynryuu,
UCNONIL308AMD npeoopa3o8ans
epaguka  pynxkyuu  y=f(x) ona
nocmpoenusi  epagpukos  QyHKyul
y=af (kx+b)+c,; packnaovieamv Ha
MHOMCUmMeENU K8AOpammblil
MpEXUJICH.

I'naBa 2 YpaBHEHHUs 1 HEPABEHCTBA C OJJHOM NIEPEMEHHOU 14
) YpaBHEeHHs C OOHOM bukeaopammvle ypasHeHusl. 8
NIEPEMEHHOMN Memoowt  pewienusi  ypasHeHuil:
6 HepaBeHnctBa ¢ OnHOM | MemoO  3ameHbl nepemeHHoll. 5
MIEPEMECHHOMN Vpaeuenus, ceooumvle K TUHEUHbIM
KonTtponbsHas padora Ne 3 u K8AOPAMHBIM. Pemenne 1
IIPOCTEUIIINX IPOOHO-TMHEHHBIX
ypaBHeHuil.  Pewenue  OpobHo-
DPAYUOHATIbHBIX VPAGHEHUII.

OnepupoBaTh Ha 0a30BOM YpOBHE
MOHATUSIMU: HEPABEHCTBO, PEIICHUE
HEPABEHCTBA; IPOBEPATH, SBIACTCS
JM  JAHHOE  4YHUCJIO  PELICHUEM
HEPABEHCTBA; M300pakaTh PEIICHHUS
HEPABEHCTB HAa YHCJIOBOW MPIMOM;
no rpaduKy HaXOIUTh MPOMEXKYTKH
3HAKOIMOCTOSIHCTBA; n300pakaTh
pELICHUSI HEPABEHCTB M UX CHCTEM




Keaopamnoe nepasencmeo u ezo
peuwenusi. Pewenue keaopamuuix
HepageHcms: UCNONIb308aHUE
ceolCcme8 u epagura KeaopamuyHou
@yHKYyuu,  Memoo - UHMepPBaJlos.
3anucy  pewienuss  K8aOpamHoO20
HepageHCcmaa. Pewenue
K6aopamuulx Hepagencms. Pewenue
yenvix U OpOOHO-PAYUOHATLHBIX
HepageHcme MemoooM UHMEPBALO8.
Pemenue cucteM HEpaBEeHCTB C
OJTHOW TIEPEMEHHOMN: K8AOPAMHUIX.
Vpasnenus 6  yenvix  uucnax.
Hcmopus eonpoca o HaxodcoeHuu
Gdopmyn Kopuell  aneebpaudecKux
ypasHeHull — cmeneHeu,  OONbULUX
yemoipex. H. Tapmanvs, [oc.
Kapoano, HX. Abenw, 3.1 anya.

Ha YMUCJIOBOM IPSIMOM; OIMCHIBATH
OTJIEJIbHBIE BBIJIAFOIMECS
pe3yabTaThl, IIOJYYEHHBIE B XOJI€
pa3sBUTUSA MATEMAaTUKA KaK HayKWu;
3HaTh IPUMEPBI MaTEMaTUYECKUX
OTKPBITUHA U UX aBTOPOB, B CBA3HU C
OTEYECTBEHHOMU 151 BCEMUPHOU
HUCTOpUEH; IIOHUMATh poib
MareMaTUKu B pasButun Poccuu;
onepupoeamv NOHAMUAMU: CUCTNEMA

HepageHCme; onepuposamau
NOHAMUAMU. @yHKYUOHANbHAS
3a8ucumocmo,  (OYHKYus,  epagux
@yHryuu, NPOMEdHCYMKU
3HAKONOCMOSHCIGA,  ONEPUPOBAmMb
NOHAMUAMU. HepaseHcmeda,

UCNONB308AMb  MeMmo0 UHMEPBANO8
Ol peuwteHuss yealx U OpoOHO-

PAYUOHATTLHBIX HepageHcms,
peuwaman HepageHcmea c
napamempamu 8b1OUpamy

coomeemcmeyowue  HepageHcmaa
0151 COCMABNEeHUST MAMEMAMUYECKOLL
mooenu 3A0AHHOT peanvHol
cumyayuu Uiy NpuKiIaoHou 3a0adu,
ymemb uHmepnpemupo8amso
NOJIYYeHHDbIU npu peuieHuu
HepaseHcmada pe3yarbmam 8




KOHmMeKcme  3A0aHHOU  PeanbHOl
cumyayuu uiu NPuKiIaoHou 3a0adu;
cocmasnams U peuams, CUCHEMbl
HEepageHcme npu peuweHuu 3a0ay
opyeux  y4yeOHbIX npeomemos,
BbINOJHAMb OYEHKY Npasoonodoodus
pe3yIbmamos,  HOAY4aeMulx — npu
peutenuu cucmem JIUHEUHBIX
HepaseHcme npu peuweHuu 3a0ay
opyeux  yuyeOHbIX npeomemos,
8vlOUpamo coomeemcmayoujue,
HepageHcmea Uiy ux cucmemvl, OJis
cocmasneHus mMamemamuyeckou
Mmooenu 3A0aHHOU peanvHol
cumyayuu uiu NpuKkiaoHou 3a0ayi;
ymembw UHMePnpemupo8ams
NOJYYEeHHbI NPU pelueHUU CUCmeMbl
pe3yibmam 8 KOHmeKcme 3a0aHHOU
PeanvHoU cumyayuu Uiy NPUKIaOHol
3a0ayu;, CcoCmagnAmsb U peulams
K68AOpamHvle YPAGHeHUs, YPAGHEHUs,
K HUM C€800AWuecs, Npu peuieHuu
3a0au Opyeux y4eOHvlX npeomemos;

peuams OpOoOHO-IUHelHble
ypaeneHus, 8v16Upamso
coomeemcmeyiowue ypasHeHus, OJisl
cocmasnenus Mamemamudeckou

mooenu 3A0AHHOT peanvHol




cumyayuu uiu NPUKIaoHou 3a0adu;
ymemb UHMepnpemuposams
NONYYEeHHbIl npu peulenuu
YypaeneHus, pe3yibmam 6 KOHmeKcme
3A0aHHOU PeanvbHOU Cumyayuu Uil
NPUKIAOHOU  3a0auu;,  peuamo
HeCNIOJCHble  YPABHEeHUsl 6  YelblX
yycuax;, pewams YpasHeHus 6uod

x"=a, peuamu YpasHenus
cnocobom PA3N0ACEHUS] Ha
MHOJCUMENU U 3AMEHbl NePEeMEHHOU;
cmpoums epauru  K8AOPAMuU4HOU
dyuKyuil;, xapakmepuzosams 6KIAO0
BLIOAIOWUXCS  MAMEMAMUKO8 8
passumue MamemamuKky U UHbIX
HayuHvlx obnacmetl;, NOHUMAMb POJlb
mMamemamuxu 8 pazsumuu Poccuu

I'maBa 3 YpaBHEHHUs M1 HEPABEHCTBA C JIByMs [IEPEMEHHBIMU 17
7 VYpaBHeHHsT C JByMs | YpaBHEHUE C IBYMsS IEPEMEHHBIMU. 10
NEPEMEHHBIMU U MX | METO/IbI pEelIEHUS] CUCTEM
CHUCTEMBI YpaBHEHUM C IByMsI IEPEMEHHBIMH
8 HepaBenctBa ¢ aBywms | epaghuueckuii memoo, METOA 6
IEPEMCHHBIMH M HX | IOJCTAHOBKH, METOJI CJIOKECHHS.
CHUCTEMBbI AHanu3 BO3MOKHBIX CUTyallui
KonTtponbsHas padora Ne 4 B3aUMHOTI'O PaCIOJIOKECHUS 1

00BEKTOB IIPHU UX JIBHKCHUH,
COOTHOIIIEHUS 00BEMOB
BBITIOJTHAEMBIX paboOT Mpu

Omnpenensite npuOTMKEHHBIC
3HAYCHUS KOOpJUHAT TOYKHU
nepeceyeHus rpaduKoB (YHKIUHT;
onepupogamv NOHAMUAMU. CUCTIEMbL
ypaeneHull,  cmpoums  epaguxu
K8aopamu4Hou GdynKryuil,
ucciedosamsv — QYHKYyuro  no - eé
epaguxy, pewams npocmvle U
CHIOJICHbIE 3a0ayU PA3HLIX MUNO0S, d
makoice 3a0aqu NOBbLILUEHHOU
MpPYOHOCMU,; UCNOJIb308AMb DA3HbIE




COBMECTHOM paboTe.

Kpamkue — 3anucu  Kak — Mooeiu
MEKCMo8  CAOJNCHbIX  3a0ay  OJis
NOCMPOeHUsT NOUCKOBOU CXeMbl U
peutenuss 3a0a4, pasiuiams Mooeib
mexcma u mMooelb peuleHus 3a0ayl,
KOHCMPYUposams K OOHOU MOOeu
peutenusi HeCJI0HCHOU 3a0ayu pasHvle
Mooenu mexkcma 3a0a4u, 6blOesimb
amanvl  peueHus 3a0a4u u
cooepoicanue  Kajxcoo20  dmana,
yMmemv  8blOUpamMb  ONMUMALbHbBI
Memoo  peuleHus — 3a0ayu u

0CO3HABAMb 86100 Mmemooa,
paccmampusams pasiuymble
Memoowl, HAxXo00ums pastvle

pewienuss 3a0auu, eciu B03MONCHO;
AHATU3UPOBAMb  3AMPYOHEHUs. NpPU
pewenuu 3a0ay;
UHmMepnpemuposams

BLIYUCTUMENbHbIE  Pe3YIbmamvl 8
3a0ave, UCCIe0068amMb NOJYUEHHOE
peulenue 3a0aqu; aHAIUUPOBAMb
6CEB03MOICHBLE cumyayuu
63AUMHO20  PACNONONCEHUSL  O8YX
00vbekmos u uzMeHeHue ux
Xapakmepucmuk npu co8MeCmHOM
o08uUdICeHUU (ckopocmb, epems,
paccmosiHue) npu peuerHuu 3a0ad Ha




ogudiceHue 08yxX 00bEeKmMo8 Kaxk 8
O0OHOM, MAK U 8 NPOMUBONOTIONCHBIX
HaNpaeieHusx, ucce0oeams
BCEBO3MOJICHbIE  Ccumyayuu  npu
peuwieHuu 3a0ay Ha OBUMNCEHUe NO
peKe,  paccmampusams — pPazHvle
cucmembl omcyéma.

['naBa 4 Apudmernueckas 1 TeOMETpUIECKasi MPOTPECCHH 15

9 ApudmeTndeckas Uucnosas MOCJIEI0OBATENBHOCTD. 7
POTPECCHSI [Tpumepsr YHCIIOBBIX

10 ['eomerpuyeckas MOCJIEIOBATEIbHOCTEH. 6
IPOTPECCHSI beckoHeUHbIE MOCIeI0BATEILHOCTH.

Konrponensie pabotel Ne 5u Ne 6 | ApudMeTrdeckas nporpeccus U €€ 2

CBOMCTBA. I'eomerprueckas
IPOTPECCHs. Dopmyna obwezo
YleHa U CyMMbl N NepebiX UYNeHO8
apugmemuyeckol 2eomMempuyeckoll

u npoepeccuti.  Cxooswascs
2eomempuieckas npozpeccus.
3aoaua  Jleonapoo  Iluzanckoeo

(Dubonauuu) o Kpoauxkax, uucia
Dubonauyu. 3a0aua o waxmamuou
oocke. Cxooumocmo
2e0MempuUYecKoll npocpeccuu.

OmnepupoBath Ha 0a30BOM YpOBHE

IIOHATUAMMU . IIOCJICA0BATCIbHOCTD,
apI/I(l)MCTI/I‘IeCKaSI IMporpeccus,
reoMCTpHUICCKasd IMpOorpeCcus,

pemath 3ajJayd Ha MPOrpeccuu, B
KOTOPbIX  OTBET  MOXET  OBITh
MOJIyYEH HEIOCPEACTBEHHBIM
MOACYETOM 0e3 IPUMEHEHHUS
dbopMyn;  ONUCHIBATH  OTHAEJbHBIC
BBIJAIOIIIUECS pEe3ybTaTHI,
MOJIyYEHHbIE B  XOJ€  Pa3BUTHUS
MaTeMaTUKd KaK HAayKd; 3HaTh
MIPUMEPBI MaTeMaTH4YEeCKUX
OTKPBITUA M UX ABTOPOB, B CBS3U C
OT€YECTBEHHOMU " BCEMUPHOU
HCTOPUEN; IIOHUMATh poib
MareMaThuKu B pas3Butuu Poccuu;
onepuposamuw NOHAMUAMU.
nocn1e0068amenbHOCy,
apugmemuyeckas npoepeccus,
2eomempuyeckas npocpeccusi;




pewambo 3a0avu Ha
apugmemuyeckyro u
2eomempuyecKyro npoepeccuro,
Xapaxkmepu3zoeamau 8K1A0
8bI0AOWUXCS  MAMEeMamuKkos 8
pazeumue MamemMamuku U UHbIX
HAy4HbIX oO1acmetl, NOHUMAMb POjlb
mamemamuxu  pazeumuu Poccuu

I'maBa 5 DneMeHThl KOMOMHATOPH

KW U TCOpUHU BGPOSITHOCTef/'I

13

11 DNeMEeHTBI
KOMOUHATOPUKH

Ciyuaiinbie OTIBITHI
(9KCTIEpUMEHTBI),  DJIEMEHTapHBIC

12 HavannHbIEe cBeneHUS
U3 TEOpUU
BEPOSITHOCTEN

ciy4ailHple  COOBITHS  (MCXOJIbI).
BepositHocTH AJIIEMEHTapHbBIX
coObiTuii. COOBITHS B CIyYalHBIX

Kontponbuas pabota Ne 7

AKCIIEPUMEHTaX U
0JIaronpusATCTBYIOLINE

3JIEMEHTapHbIE COOBITHS.
BeposiTHOCTH ClydaifHBIX COOBITHH.
OnpiTBl ¢ paBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMHU COOBITUSIMHU.
Knaccuueckue BEPOSITHOCTHBIE
OTIBITHI C UCIOJIb30BAHUEM MOHET U
KyOHMKOB. [IpencraBnenue
COOBITHII C TOMOINBIO JHArpaMm
Diinepa. IIpoTrBOMOIOXKHBIE
cOoOBITHS, 00BEIMHEHNE 5
nepeceyeHue coObiTHil. [lpaBuiio
CIIOXKCHUS BEPOSITHOCTEH.

Bri6upaTh moaxoasuiuii n3y4eHHbBIHN
METOJA [UId PEUICHUH W3YyYEHHBIX
TUIOB  MaTeMaTUYECKMX  3ajad;
ONHNCHIBATh OTIEJIbHBIC BBIJAIOIIHECS
pe3yJbTaThl, IOJYYECHHBIE B XOJIE
pa3BUTHUS MATEMATUKW KaK HAYKH;

3HaTh TPUMEPbl MATEMATUYECKUX
OTKPBITUA U UX aBTOPOB, B CBS3U C
OTEYECTBEHHOM 151 BCEMHUPHOM
HWCTOPUEH;

MOHUMAaTh pPOJIb MaTEMaTUKUd B
pa3BUTHHU Poccuu;
Xapaxmepuzoeamso 8K1a0
8bIOAIOWUXCS  MAMEMAMUKO8 8

pazeumue MamemMamuku U UHbIX
HAY4YHbIX 0O1acmetl, NOHUMAMb POJlb
mamemamuku 6 pazseumuu Poccuu;
umemas npedcmaenenue 0
6epoamHocmu CAYYAUHO20
coObImusl, OYeHu8amsv 6eposMHOCHIb




Cnyuaiinbiii Bei0oop. [IpencraBnenue
JKCIIEPUMEHTAa B BHJAE JEpeBa.

HezaBucumeie COOBITHS.
YMHOX)EHUE BEPOSITHOCTEU
HE3aBUCUMBIX COOBITH.

[TocnenoBaTenbHble  HE3aBUCHMBIE
ucnbiTanusa.  IIpencrasinenue o
HE3aBUCHUMBIX COOBITUSX B KU3HHU.
IIpasuno VMHOMCEHU,
nepecmaHosKy, haxmopuan ducia.
Couemanusi u 4uUCIO COYemMaHuu.
Dopmyna yuca coyemanui.
Tpeyeonvuux Ilackans. Onvimol ¢
OONBUIUM YUCTIOM PABHOBO3MOICHBIX

NEMEHMAPHBIX cobvimutl.
Bviyucnenue  geposmuocmeii 8
ONnvIMax c npumMeHeHuem
KOMOUHAMOPHBIX Gdopmyn.

Ucneiranua beprymm. Ycnex wu

Heymada. BeposTHOCTH cOOBITHIA B

cepuu ucnbITaHui bepryiu.
3HaKOMCTBO CO CIy4ailHBIMU

BEJIMYUHAMHU Ha npuMepax
KOHEYHBIX JUCKPETHBIX CIy4aWHBIX
BEJIMYMH. Pacnipenenenne
BEPOSATHOCTEM. Marematnueckoe
0XXUJAHHUE. CBoiicTBO
MaTEMaTHYECKOT0 0KUJAHUSL.

coovimus. 8 NPOCMeUUx Cay4asx;
umMems npeocmasieHue O  poJu
NPaKmuyecku 00CmMoBepHbIX U
MaAN0BEP OSIMHbBLX coovimuii;
OYEeHUBAMb BEPOSMHOCIb DPEdlbHbIX
coobimull U AGIEHUU 6 HECHA0NCHbIX
cumyayusx, 0861a0ems OCHOGHbIMU
Memooamu  peueHusi  CHOHCEMmHbIX

3a0auy: apughmemuyeckuil,
aneebpauveckuil, nepebop
eapuanmos, eeomempuieckutl,

epaghuueckuii, NpuUMeHAMb UX 8
HOBLIX NO CPABHEHUIO C U3YUEHHbIMU
cumyayusx, onepuposamo
NOHAMUAMU.  CAVYAUHBIL  ONbIM,
CAY4auHblll  8blOOP,  UCHbIMAHUE,
a7leMeHmapHoe Caydatinoe coobvlimue
(ucxo00), Knaccuweckoe onpeoenenue
BEPOSIMHOCIU CIYYAUHO20 COOLIMUAL,
onepayuu Hao CAVYAUHBIMU
coobimusaAmMu, npeocmasisimo
uHgopmMayuio ¢ NoMowwvIo Kpy2os
Dinepa,  pewams  3a0ayu  no

KOM6uHam0puK€ u meopuu
BQPOﬂmHOCmGIZ Ha OCHoe6¢e
UCNnob306AHUA U3YUEHHBLX Memooos
u 000CcHO08bIBANb peuiernue,

Xapaxmepuzoeamso 8K1A0




IlonsaTue o 3aKoHE OONBIIMX YHCEI.
N3mepenune BEPOATHOCTEM.
[Ipumenenue  3akoHa  OOJBIIMX
Yyucesa B COIMOJIOTHUU, CTPaXOBaHUU,
B 3paBOOXpaHEHUH, OOECTICUCHUU
0e30MmacHOCTH HacCeJICHHS B
Ype3BbIYANHBIX CUTyalusiX. Mcmoku
meopuu 8eposmMHOCmel. Cmpaxoeoe
oeno, azapmuule uepwl. b.Ilackany,
A. bepnynnu.

6‘bl()di0ll4uxc}l mamemamuKkoe 6
paseumue mamemamuKu U UHbBIX
HAy4HblXx 06Jlacmeﬁ; noHumanv poJtob
mamemamuxKu 6 paseumuu Poccuu

[ToBrOpenue. Pemenue 3agau. IToroBeie KOHTPOIBHBIE PAOOTHI (32 MEPBOE
NOJIYTOAME U 32 TOJ)

23
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OIIMCAHME YYEBHO-METOAUYECKOI'O
N MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSA
OBPA3OBATEJIBHOH JEATEJIBHOCTHU

HopMaTuBHBIE 10KYMEHTHI, IPOrPpaMMHO-MeTOANYecKoe ofecieyeHmue,
JIOKAJIbHbIE AKTHI

1. denepanpHBIi TOCYAApCTBEHHBIH 00pPa30BAaTEIBHOTO CTAaHAApTa OCHOBHOTO
oOmero odpaszoBanus (rmpuka3 MunoopHayku PO ot «17» nexabps 2010 roma Ne
1897) ¢ uamenenusimu (npuka3 Munoopuayku PO ot «29» nekadbps 2014 roga Ne
1644);

2. TlpumepHas ocHOBHas 00pa30BaTENbHOW MPOTPaMMbl OCHOBHOTO OOIIETrO
oOpazoBanus (pemieHue ¢eaepaibHOro yueOHO-METOAUYECKOr0 00beAMHEHUS T10
obiemy o6pazoBanuto oT «8» ampens 2015 roga Ne 1/15).

Y4eOHO-MeTOAUYECKUE MATEPUAJIBI
1. YMK

Anrebpa. 7 kmacc : yudeO. mis obmieoOpaszoBat. yupexnaenuit / FO.H.
Makaperues, H.I'. Munatok, K.M. Hemkos, C.b. CyBopoBa; noa penakuuei C.A.
TensikoBckoro. — M : IIpocsemenue, 2013 — 256 c. : ui.

. Anrebpa. 8 kimacc : yuel. mus obmieoOpazosar. yupexaenuit / FHO.H.
Maxkaperues, H.I'. Munatok, K.M. Hemkos, C.b. CyBopoBa; noa penakuueit C.A.
TensikoBckoro. — M : IIpocsemenue, 2013 — 287 c. : ui.

Anrebpa. 9 xmacc : yudeb. mis oOmieobpaszoBat. yupexnaenuit / FO.H.
Makaperues, H.I'. Munatok, K.M. Hemkos, C.b. CyBopoBa; noa penakuueit C.A.
TensikoBckoro. — M : IIpocsemenue, 2014 — 271 c. : un.

2. IleuaTHble MocoOuA

2.1. Kommekt tabaun «Matemaruka. Anredpa. 7-11 kmaccey. Harnsagnoe nmocobue
/ M.: Cniexktp-M

2.2. ITopTpeThl yUEHBIX-MaTEMATUKOB. JIeMOHCTPAIIMOHHBIA MaTEepUa JJIsl MIKOJIbI
/ M.: Aiipuc-/IunakTuka

3. KomnbroTepHbie 1 HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE CPEACTBA
o0y4eHus
3.1 Dnexrponnoe uznanue «Matematuka, 5-11 xiacc. [paktuxym», 3A0 «1Cx».

3.2 DnextponHoe uznanne «OTkpeiTas Maremaruka 2.5. OyHKIuM 1 rpaduKkm»,
00O «DPu3uKOH».

4. UapopmanmoHHbIE HCTOYHUKH

4.1. http://fcior.edu.ru/ - enrHOE OKHO JOCTYMa K 00pa3oBaTEIbHBIM peCcypcam
[mata obpamenus: 17.06.2015]

4.2. http://school-collection.edu.ru — eguHas KOUIEKIUs IA(QPOBBIX
00pa3oBaTeNbHBIX pecypcoB [aarta obparenus: 17.06.2015]



http://fcior.edu.ru/
http://school-collection.edu.ru/

4.3. http://www.fipi.ru/ - dhenepanbHblii HHCTUTYT IEJArOTMYECKUX H3MEPCHHNA:

HOpMaTHUBHO-TIpaBoBas 6aza OI'D, oTkpeIThIN OaHk 3aganusa OI'D (MmaTemaTuka)
[nmaTa obpamenus: 17.06.2015]

4.4. http://alexlarin.net/ - napopmanmonHas noaaepxka npu NoAroToske k OI'D
o mareMaruke [aata obpamenus: 17.06.2015]
4.5. http://sdamgia.ru/ - o6pazoBaTenbHBINA TOPTAJT IS MOJATOTOBKH K dK3aMEHAM

[maTa obpamenus: 17.06.2015]

5. Texunueckue cpeacrsa
5.1. IlepcoHaybHBIA KOMIBIOTED
5.2. MyneTumeauiiHasi 10cKa

6. Y4eOHo-IpakTHUYECKOE 000pYAOBaHUE
6.1. AyauTopHasi Jocka ¢ MAarHUTHOM MOBEPXHOCTHIO U HAOOPOM MPUCTIOCOOTIEHU N
JUTSL KpeTUIeHUs TaOIuIl

6.2. Jlocka MarHuTHas ¢ KOOpJAMHATHOW CETKOMN
6.3. KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX: JIMHEWKA, TPAHCIIOPTHUP, YToJdbHUK (30°,
60°), yronbHuk (45°, 45°), uupKynib

IINIAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA YYEBHOI'O

INPEAMETA

BbINyCKHUK HAYYHUTCS B
7-9 kiaaccax
(1151 UCTOJIL30BAHMSI B
NOBCEJHEBHOM KU3HU U

BbhInyCKHUK MOJYyYHT
BO3MOKHOCTh HAYUYHThCS B 7-
9 kJj1accax 19 odecneuyeHus
BO3MOKHOCTH YCIEIITHOT O

obecrieyeHust NPO0JIKEHUsI 00pa3oBaHus
BO3MOKHOCTH yCIIEIIHOTO | HA 0a30BOM M yrJ1y0JéHHOM
NPOA0KEHH S YPOBHSIX
o0pa3oBaHusi HA 02a30BOM
YPOBHE)
JIeMeHTbI -Onepuposath Ha 0a30BOM | - Onepuposamv® NOHAMUAMU:
TeOpHH MHOKeCTB | ypoHe® HNOHATUSAMMU: | onpedeneHue, meopema,
" MHOXECTBO, ANEMEHT | akcuoma, MHOHCECMBO,
MaTeMAaTHYeCKOil | MHOXECTBA, XapakxmepucmuKku MHOMCecmad,
JIOTUKH MOJIMHO>XKECTBO, 97IeMeHmM MHOMCeCmad, nycmoe,
NPUHAJICKHOCTD; KOHeuHoe U  0OecKoHeuHoe
-33/1aBaTh MHOXECTBA | MHOMCECMBO, NOOMHOICECMEBO,
NEePEUYUCICHUEM UX | APUHAONIEHCHOCMY, GKIIOYEHUE,
AIIEMEHTOB; PABEHCMBO MHOHNCECME,
-HAXOJUTh  TMEPECEUCHUE, | - U300paNdcamov MHOHCECMEa U

13HCCB " [aJie€ — pacrio3HaBaThb KOHKPECTHBIC ITPUMEPhbI 06IIII/IX IIOHATHIH I10 XapPAKTCPHBIM IMMPU3HAKAM, BBIIIOJIHATDH
,I[eﬁCTBPISI B COOTBCETCTBUM C OIPCACICHUCM U HpOCTCﬁmHMH CBOMCTBaMU HOH?ITHI;’I, KOHKPCETU3UPOBATh IMIPUMEPaAMU

0o0I1[1eE TTOHITHS.

2 SHCCB " [aJie€ — 3HATb ONPCACIICHUC TOHATHA, YMCTb MOACHATD €TI0 CMbBICJI, YMCTb UCIIOJIb30BAThH MMOHATHUC U €TI0
CBOMCTBaA IIpyu NpOBCACHUN paCCY)KﬂCHHﬁ, JAO0Ka3aTCJIbCTB, PCHICHUH 3a/1a4.



http://www.fipi.ru/
http://alexlarin.net/
http://sdamgia.ru/

00BeTUHEHHE,
OJIMHOXECTBO B
IIPOCTEUIIINX CUTYaLUsX;
-olepupoBaTh Ha 0a30BOM
ypOBHE HOHSTHAMMU:
OnpeJeieHre,  aKCHoMa,
TEOpeMa, T0Ka3aTeIbCTBO;
NPUBOJIUTHE TPUMEPHl U

KOHTPIIPUMEPBI TUISL
NOATBEPKHEHUS CBOUX
BBICKA3bIBaHUI

omHoOuleHue  MHOJCeCme ¢
nOMOWbIO Kpyeos Jiliepa,

- onpedenams
NPUHAONIEIHCHOCL — DNIeMeHma
MHOJCeCm8y, 00beOUHeHUr U
nepece4eHur0 MHOMCeCcmae,

- 3a0a8amb  MHOJHCECMBO C

nomousbro nepevuciernusl
aJlemMermoe, CJll06€CHOCO
onucarus,

- onepuposamv  NOHSAMUSMU:
8bICKA3bIBAHUE, UCMUHHOCb U
JIOHCHOCMb 8bICKA3bIBAHU,
ompuyarue 8bICKA3bIBAHULL,
onepayuu Hao
BbICKA3bIGAHUAMU. U, UIU, He,
VCA0BHbLE 8bICKA3bIBAHUS
(umnauxayuu);

- Ccmpoums  BbICKA3bIBAHUS,
OMPUYAHUSL BbICKA3bIBAHULL.

B noBceaHeBHOM KU3HU M MIPU U3YYEHUM APYTHUX

MpeAMETOB:

- UCIIOJIb30BaTh
rpaduyeckoe
NPEJICTaBIEHUE MHOXECTB
JUISL OMMCAHUSI PeaTbHBIX
MIPOLIECCOB U ABJICHUH, TIPU
pelieHnn  3a7a4  JIpYyrux
y4eOHBIX TIPEIMETOB.

- cmpouma yenouxu
YMO3AKIOUeHUll  HA ~ OCHOB8e
UCNONB308AHUSL NPABUT TOCUKU,
UCNONIB308AMb MHONCECTEA,
onepayuu ¢ MHONCECMEamu, Ux
epaghuueckoe npedcmasieHue
07151 ONUCAHUSL PEATbHBIX
npoyeccos u s181eHull

Yucaa

- OnepupoBath Ha 6a30BOM
YpOBHE TTOHSATHUSIMH:
HaTypajabHOE YHCJIIO, IEJI0e
YHCIIO, OOBIKHOBEHHAs
npoOb, necsaTudHast JIpoOb,
cMeEIIaHHasg TpoOb,
palroHaIbHOE YHUCIIO,
apupMeTHICCKUI
KBaJIPaTHBI KOPEHb;
-HCIIOJIb30BaTh  CBOMCTBA
YHCEN U IpaBuila JICHCTBUI
npu BBIIIOJTHEHU U
BBIYHCJICHUI;
-MCIIOJIb30BaTh  MPHU3HAKH
JeaIuMocT Ha 2, 5, 3,9, 10

- Onepupoeamb NOHAMUAMU.
MHO2HCECMBO HamypaibHblX
quce, MHROIHCECNBO yevblx

yucer, MHOIHCECMBO
PAYUOHATBHBIX yucer,
UppayuoHaIbHoe yucro,
K8aOpammulil KOpEHb,
MHOIHCECMBO OeUC8UMEIbHBIX
yucer, eeomempuieckas
uHmepnpemayusi

HamypaibHbIX, yenvix,
PAYUOHATBHDIX,

oelicmeumesibHblx uuceii,
- noHumMams U  00BACHAMb
CMbICIl I’IOBML}MOHHOIZ 3anucu




Impu BBITIOJTHEHHU N
BBIUMCIICHUNA U PpEIICHUHA
HCCJIOXXHBIX 3aa1a4,

HanypaibHO20 4Yucia,
- 6blNOJIHAMb 6blYUCTIEHUA, 6
mom 4ucie C UCNnOJIb308aHUEM

- BBINIOJIHATH OKPYTJICHHE | NPUEMO8 PAYUOHATILHBIX
pPAIlMOHAIBHBIX ~ YUCEN B | 8bIUUCTCHULL,
COOTBETCTBHH C|-  6vinoOIHAMb  OKpy2leHue
IIpaBUIAMH, PAYUOHATILHBIX yucern c
-OIICHUBATh 3HAYEHUE | 3a0AHHOU MOYHOCHbIO,
KBaJpaTHOTO KOPHS M3 | - CPABHUBAMb PAYUOHATbHbIE U
TIOJIOKUTEIIBHOTO  TIEJIOTO | UPPAYUOHATIbHbIE YUCIA,
qHcha; - npedcmasiams payuoHaIbHOe
- pacrio3HaBaTh | Yucio 8 6ude O0ecamuyHou
palroHaIbHbIE U | Opobu
UppalMOHAIBHBIC YHUCIIA; - ynopsdouueamsv  yucia,
- CpaBHUBATH YHUCIIA. 3anucanHvle 8 sude
OObIKHOBEHHOU U 0eCAMUUHOU
opoou,
- HaxoauTh HOJI u HOK uucen
U HWCIOJB30BaTh WX  IPHU
pEIICHUH 3a]a4.
B noBceaHeBHOM KU3HU M MIPU U3YYEHUM APYTHUX
NnpeIMeToB:
- OLIGHUBAaTh pPE3yJbTAaTHI | - NPUMEHAMb npasuia
BBIUUCIICHUN TIPU PEUICHUU | HPUOIUNCEHHBIX — BbIYUCTCHUL

IMPAKTUYICCKUX 3aaa4,
- BBIIIOJIHATH CpPAaBHCHHC

qyucel B pealbHBIX
CUTYaLHUsIX;

- COCTaBJIITb YHCJIOBBIE
BBIPAXKCHUS [PU PELICHUU
IIPAKTUYECKUX 3aJa4y U

3a/a4 U3 APYTUX y4eOHBIX
IPEAMETOB.

npu  peueHuu NpaKmuyeckKux
3a0a4 U peuleHuu 3a0ay opyaux
VUEOHbIX NPeOMemos,

- 8bINOJIHAMb cpasHeHue
Pe3ybmamos BblYUCIeHUL NpU
peuleHuy npaKkmuiecKux 3a0at,
68 MoM 4ucie NPUOIUIHCEHHBIX
8bIYUCTEHUL,

- cocmasnames U OYeHUBamv
YUCNIOBble  BLIPAJICEHUS  NpU
peuleHuy npaKmuyeckux 3aoay
u 3a0au u3z Opysux Y4eOHblx
npeomemos,

- 3anuceleamsv U OKpY2Jsmb
YUCTOBble 3HAYEHUSI PEeaslbHbIX
BEIUYUH C  UCNOJIL30BAHUEM
PA3HBIX CUCeEM U3MePEHUsL.

To:kaecTBeHHbIE
npeodpazoBaHus

- BbINOIHATE HECHOXKHBIC

npeoopa3oBaHus IS
BBIYNCIICHUS 3HAYECHUI
YHCJIOBBIX BBIpaKCHUH,

- Onepupoeamb NOHAMUAMU
cmeneru c HamypailboHblM
nokaszameJjiem, cmenernu C
uesvbim ompuyamelibHovIM




COIEpKAIUX CTEIEHU C
HATypAJIbHBIM
IIOKa3aTeleM, CTENEHU C
LHEIbIM  OTPULATEIBHBIM
II0Ka3aTeJeM;

- BBINOJIHATh HECIIOXKHBIE
npeoOpa3oBaHusl  IEJBIX
BBIDQKCHUM: PpPaCKpbIBaTh
CKOOKH, MPUBOJIUTH
oJI00HBIE CIaraeMbie;

- UCIOJIb30BaTh (HOPMYJIBI
COKPAILIEHHOT O
YMHOXKEHUS (kBagpar
CyMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBaJpaToOB) IS
YIOPOILIEHUSI  BBIYUCICHUMN
3HAYEHUU BBIPAKCHUM;

- BBINOJIHATh HECIIOXKHBIE
npeobpazoBaHusi JIPOOHO-
JIMHEWHBIX BBIPAKECHUU U
BBIPAXKEHU T c
KBaJIpaTHBIMHM KOPHSMHM.

nokaszamenem;
- BbINOIHAMb NPeodPaA308aAHUSL
Yenvix Gulpadicenull: Oeucmaeus

C O0OHOYNeHamu  (crodiceHue,
sbluUmManue, VYMHOJICEHUE),
oelicmeusi ¢ MHO20UTIEeHAMU
(cnooicenue, sbluumanue,
VMHOXMCEHUE),

- BBLINONHAMb  PA3JIOANCEHUE

MHO20YNIEHO08 HA MHOMCUMeNU
OOHUM U3 CNOCODO8: BbIHECEHUE
3a  CKOOKy,  epynnuposxa,
UCNONIb308aAHUE dopmyn
COKPAWEHHO20 YMHONCEHUSL,

- 8blOenAMb K8Aopam Cymmbvl u
PA3HOCMU OOHOYIEHO8;

- PAcK1aovleamy Ha
MHOdCUmMenu K8aOpamHulil
MpEXUIeH,

- BbINOJIHAMb NPeodPA308aAHUSL
8bIPAdICEHU, cooeparcaujux
cmeneHu c yenvimu
ompuyamenbHblMU
nokazameniamu,  nepexooumsy
om 3anucu 8 8ude cmeneHu ¢
yenvim ompuyamenbHbLM
nokazamenem K 3anucu 8 guode
opoou,

- BbINOJIHAMb NPeodPA308aAHUSL
OpOOHO-PAYUOHAILHBIX

8LIPAIICEHUI! coxkpaujetue
opooeli, npueseoerue
aneebpauveckux  opodei K
obwemy 3HameHameio,
CllodiceHue, VMHOJCEHUE,
oenieHue aneedbpauyeckux
opooeli, 6036e0enue
aneebpauveckou  Opobu 8
HamypanoHyo u yenyro

ompuyamenvHyrO Cmenens,;

- BbINOJIHAMb NPeodPA308AaAHUSL
8bIPAIICEHU, cooepaicaujux
K8AOpamHule KOPHU,

- 8vldenamb Keaopam CyMMbl
UMW pAazHOCmu  O8YUJIeHA 8




8bIPAIICEHUSIX, cooeparcaujux
K68AOpamHule KOPHU,
- BbINOIHAMb NPeodPA308aAHUS]

8bIPAdICEHU, cooepaicawjux
MOOYJIb.
B noBceHEeBHOM KM3HHM U IIPU U3YYEHHUHU APYTrUX
NpeAMEeTOB:
- MIOHUMAThb CMBICI 3aIUCH | - BbINOIHAMb NPeoOPaA308aHUsL
yyciia B CTaHAAPTHOM | u  Oelicmgus C  YUCiamu,
BUJIC, 3anUCAHHLIMU 8 CIAHOAPMHOM
- onepupoBaTh Ha 6A30BOM | gude,
yYpOBHE HOHATHEM | - BbINOJIHAMb NPeobPaA306aHUs
«CTaHAapTHas 3aIUCh | aneebpauyeckux  blpadiceHull
quCa. npu  peuleHuu 3a0ay Opyeux

VUEOHbIX NPeoMemos.

YpaBHeHus u
HEepaBeHCTBA

- OnepupoBath Ha 6a30BOM

YpOBHE MOHS TUSIMU;
PaBEHCTBO, YHCIIOBOE
PaBEHCTBO, ypaBHEHHUE,
KOPEHb ypaBHEHMUS,
perieHue ypaBHEHUS,
YHCIOBOE  HEPABEHCTBO,
HEPABEHCTBO, pelnieHue
HEPABEHCTBA;

- IPOBEPSTH

CIIPaBEIJIMBOCTh YHCIIOBBIX
PABEHCTB U HEPABEHCTB;
- peuiaTh JINHEWHBIE
HEPaBEHCTBA U HECJIOKHBIE
HEPABEHCTBA, CBOISIIHECS
K JUHEHHbBIM;
- pemarb CUCTEMBI
HECJIOXKHBIX JMHENHBIX
YPaBHEHUN, HEPABEHCTB;
- MPOBEPATh, SABISIETCS JIU
JAHHOE YHCJIO PEUICHUEM
ypaBHEHUS (HEpaBEHCTBA);
- pewmath  KBaJpaTHbIC
ypaBHEeHHUS 10 Qopmye
KOpHEH KBaJIpATHOT'O
ypaBHEHUS,
- u300paxkaTb pelnieHus
HEPaBEHCTB U HX
CACTEM HAa YHUCJIOBOM

- Onepupoeamb NOHAMUAMU.

ypasHeHue, HepageHcmeo,
KOpeHb VpaeHeHUs, peuleHue
HepaeeHcmed,  PaBHOCUIbHbLE
VpasHeHUs, obracms
onpeoesienus VPABHEeHUs.
(Hepasencmaa, cucmemol

VPABHEHUU UNU HEPABEHCMB),
- pewams JTuHeliHble YPAGHEHUs.
U ypasHewus, cBOOUMblE K

JUHEUHbIM c NOMOUBIO
MONCOCCMBEHHbLX
npeobpazosanull;

- pewams K8aopammovle
VpasHeHus u VpasHenus,
c800UMble K KBAOPAMHBIM C
NOMOWBIO  MONCOCCMBEHHBIX
npeobpazo8anull;

- pewamv OpOOHO-TUHElHbIE
VPABHEHUS,

- pewamso npocmeuuiue
uppayuoHaivHvle  YPAGHEHUs.
suoa Jf(x)=a,
JE) =ya(x);

- pewamo VPABHEHUS
suoax" =a;

- pewiams YpasHeHus. Cnocooom
DPA3NI0HCEHUSL HA MHOMCUMENU U




IIPSMO.

3amenbl nepemMeHHOU;

- UCNOIL3068aMb Memoo
uHmepeanos  Ois  peuleHusl
yenvix u OpoOHO-PaAYUOHATIbHBIX

HepaeeHcms;
- pewiamy JuHelHble YPAGHEeHUs
u HepaeeHcmea c
napamempamu,

- pewama HECNO0MHCHbIE
K6AOpamHvle  YPAGHEHUs  C
napamempom,

- pewamaw HECN0MHCHbIE

cucmembol TUHEUHBIX YPAGHEHUU
¢ napamempamiu,

- peuiamo HeCI0JCHble
VPasHeHUs 8 YeblX YUCIAX.

B noBcexHeBHOM KU3HU U NIPHU U3YYEHHH APYTrUX

npeIMeToB:

- COCTaBJSITh W peliaTh
JVHENHbIE YpaBHEHUS TMpU
pElIeHUH 3anady,
BO3ZHUKAIOUIUX B JPYTHUX
y4eOHBIX IIpeIMETaXx.

- cocmaenambs U peuamsv
JIUHelHble U KBAOpamHvle
VPABHEHUs, YPAaGHeHUs, K HUM

ceo0sawuecs, cucmembl
JIUHEUHBIX VpasHeHUl,
HepageHcme  npu  peuleHuu
3a0au opyaux VueOHbIX
npeomemos,

- 8bINOJIHAMb OYEHKY

npasoonooodust pe3yibmamos,
nOIYyYaemvlx  Nnpu  peuleHuu
JUHEUHbIX U KBAOPAMHbLIX
VPAGHeHUU U CUCmeMm JTUHEUHbIX
VpasHeHuu U HepageHcme npu

peuienuu 3a0ay opyaux
VUeOHbIX npeoMemos;

- 8blOUpaAMb
coomeemcmeyoujue

VpaeHeHUsl, HepPABeHCmed UU
Ux cucmemvl 011 COCMABILEHUS
mMamemamu4eckou Mooenu
3A0AHHOU PealbHOU Cumyayuu
UU NPUKIAOHOU 3A0ayU,

- yMemb UHMEPNPemuposams
NOJYUEeHHbIl  NpU  peuleHuu
VpaeHeHusl, HepaeeHCcmed UU
cucmemol pe3yibmam 8




KOHmMeKcme 3a0aHHOU
peanvHol  cumyayuu Ui
NPUKIAOHOU 3a0ayl.

DyHKUUHA

- Haxomute  3HauyeHue
GYyHKIMK 10 3aJlaHHOMY
3HAYCHHUIO apTyMCHTA,

- HaxOJWTh  3HAUYCHHE
apryMeHTa MO 3aJlaHHOMY
3HauUeHUI0 (QYHKIUA B
HECJIOKHBIX CUTYaIHSIX;

- ONpEeNeNsITh TOJOKEHUE
TOYKH I10 €€ KOOpIMHATaM,
KOOPJMHATBI TOYKH IO €&
TIOJIO’KEHUTO Ha
KOOPJUHATHOM ITOCKOCTH;
- 1o rpaduKy HaAXOJWTh
00JacTh OTpeJIeIIeHHUS,
MHOKECTBO 3HAYCHUH,
HYJIH byHKIIUH,
IPOMEKYTKHU
3HAKOTOCTOSIHCTBA,
IPOMEXYTKH BO3PACTAHUS
U yObIBaHUS, HauOOJbIICE
U HavMEHbIlIee 3HAYCHUS
byHKIMY;

- CTPOUTH rpaduk
JuHEeHO! (DYHKIINH,

- TIPOBEPATH, SBISACTCA JH
JTaHHBIN Tpaduk rpaduKomM
3aJaHHON byHKIIIH
(JIMHEHOM,
KBaJPaTHYHOH, OOpaTHOM
IPOMOPIUOHATIBLHOCTH );

- OTIPEIEIISITh
npuOIMKEHHBIE 3HAYCHHUS
KOOpJUHAT TOYKHU
IepeceveHus rpauKoB
byHKIMII;

- OIIepUpOBaTh Ha 0Aa30BOM
ypOBHE MOHSITHUSIMU:
MIOCIICIOBATEIIBHOCTb,
apupmMeTHuecKas
porpeccusl,
reoMeTprudecKas
IPOTPECCHs;

- Onepupoeamb NOHAMUAMU.

@yHKyuoHarbHas
3a8uUcuMocmo, @yHKyus,
epagux  @ynkyuu, cnocoowl

3a0anusl YHKYUU, apeymenm u
3HaueHue (yHKyuu, obaacmo
onpeoenenuss U MHONCECME0
3HaueHull  QYHKYuu,  HyIU
@yHKxyuu, NPOMENCYMKU
3HAKONOCMOSIHCMEA,
MOHOMOHHOCMb @yHKYuU,
YEMHOCMb/HEUEMHOCMb
dynryuu;

- cmpoums 2paghuku IUHelHoU,
K8AOpamu4Holl @dynryuil,
obpamuou
NPONOPYUOHAILHOCTIU,

k
y=a+—,

oa:
dyukyuu  6uoa 0

y=~x,y=3x, y=x;

- Ha npumepe K8aoOpaAmMuyHouU
@yHKyuu, UCNONIL308AMNb
npeobpazosanus epaghuxa
QyHuryuu y=f(x) o
nOCMPOeHUs epaghuxos
@yuryuu y =af (kx+b)+c;

- cocmaenams  YPaGHeHus
nPAMOl no 3A0AHHbIM
ycaoeuam: npoxoosaujel uepes
06e  MOYKU C  3A0AHHBIMU
KoopouHamamu,  npoxoosueti
yepez  OAHHYIO — MOYKY U
napanienbHol OGHHOU NPSAMOIL,
- uccneoosamov QYHKYU0 no eé
epaghuxy;

- HAxXo0umv  MHOHCECMBO
SHAYEeHUU, HYIU, NPOMENCYMKU
3HAKONOCMOSIHCMEA,
MOHOMOHHOCIU KBAOPAMUYHOU
dyuxkyuu;

- onepupogamv  NOHAMUAMU.:




- pewmath 3aJa4d  Ha
IpPOTPECCHUU, B KOTOPBIX
OTBET MOJKET OBITH
MOJIy4eH
HEIMOCPEACTBEHHBIM
I1OJICYETOM oe3

npuMeHeHust GOopMYyIL.

nOC1e008amenbHOCb,
apugmemuueckas npozpeccus,
eeomempuieckasn npocpeccusi;

- pewamsv  3a0auu  Ha
apugpmemuyeckyro u
2eoMempuieckyio npocpeccuro.

B noBceHEeBHOM KM3HHM U IIPU U3YYEHHUHU APYTrUX

npeaIMeToB:

- HUCIOJIb30BaTh rpaduKu
peaIbHBIX IPOLECCOB U

3aBUCUMOCTEH TS
OIPENICIIEHUS] HUX CBOMCTB
(HanOoIbIIHE u
HauMEHBIIIHNE 3HAUCHUS,

IMPOMCIKYTKH BO3paCTaHHA

U yObIBaHus, 0O0JacTH
TIOJIO’KUTEITBHBIX 7
OTPULIATENIFHBIX 3HAYCHUN

U T.1.);

- HCIIOJb30BaTh CBOMCTBA
JuHeWHOW (YHKIIMU U ee
rpaguk  mpuU  pelIeHUUn
3a/lay U3 APYTUX y4eOHBIX
IPEAMETOB.

- UTIOCMPUPOBAMb c
HOMOWBIO 2PAPUKA  DeabHyIO
3a8UCUMOCINL UTU NPOYeCcC NO
UX XapaKmepucmuxkam,

- UCNOIB308aMb  COLUCMEA U
epaghux K8AOPaAmMu4Holl
dynKkyuu npu pewenuu 3a0ay
U3 Opyaux y4eoHvix npeomemos.

CraTucTuka u
Teopus
BEPOSITHOCTEH

- ImeTh mipesicTaBieHUE O
CTATUCTUUECKUX
XapaKTEePUCTUKAX,
BEPOSITHOCTU  CIIY4aWHOTO
COOBITHSI, KOMOMHATOPHBIX
3a/1a9ax;

- peumarb  OPOCTEUIINE
KOMOMHATOpPHBIE  3aJlauu
METOJAOM  MpPSMOTO U
OpraHW30BaHHOTO
nepedopa;

- MPEJCTaBIIATh JaHHBIC B
BUJIC TAaOJHWIl, JaUarpamm,

rpaduKoB;
- 4yuTath HUHPOPMALHIO,
NpEACTaBICHHYI0O B BUJE
Ta0IUIBI, JUarpaMMel,
rpaduka;

- onpcaciTb OCHOBHBIC

- Onepupoeamza NOHAMUAMU.

cmonouamvle U Kpy2o8vie
ouazpammsl, maodouybl OAHHBIX,
cpeonee apugmemuueckoe,
Meouana, Haubonbuee U
HaumeHbvlUiee 3HaYeHus
8b100pKU, pazmax  6blOOPKU,
oucnepcusi U CMaHoapmHoe
OMKIIOHEeHUe, CYYaUHAs
UBMEHYUBOCTD,

- usenekamsv  UHGoOpmayuro,

npeocmasieHHyro 8 maoauyax,
Ha ouazpammax, epagpuxax;

- cocmaenams  mMaodIuybsl,
cmpoumsp ouazpammoi u
epaguxu Ha 0CHOBe OAHHBIX,

- onepuposamv  NOHAMUAMU:
¢axkmopuan yucna,
nepecmaHosKU U COYeMAaHus,




CTaTUCTHUYECKHE
XapaKTEePUCTUKHU
YHCIIOBBIX HA0OOPOB;

- OLEHUBATh BEPOSITHOCTH
COOBITHS B MPOCTEHINX
Clly4asix;

- UMETh TpPEJACTaBICHUE O
posi  3aKkoHa  OOJBIINX
qucell B MaCCOBBIX
SIBJICHUSIX.

mpeyzonvruk llackans,
- NPUMEHSMb npasuio
npou3eeoenus npu  peuileHuu
KOMOUHAMOPHBIX 34044,
- onepupogamv  NOHAMUAMU:
CAVYAUHBIU ONbIM, CAYYAUHBIU

8b100p, ucnvimatue,
neMeHmapHoe cyyainoe
cobvimue (ucxo0),
Kaaccuyeckoe onpedenenue
8epOSIMHOCMU CYYAHO20
cobvimus, onepayuu  Hao

CYYAUHBIMU COOLIMUAMU,
- npedcmasisims UHGOpMayuro
C nomMowbio Kpy2os Jiiepa,

- pemiarth 3aJ1auu Ha
BBIYHCIICHUE BEPOSITHOCTH C
MI0JICYETOM KOJIMYECTBA
BapUaHTOB C TIOMOIIIBIO
KOMOMHATOPHUKH.

B noBceaHeBHOM KU3HU M MIPU U3YYEHUM APYTHUX

NnpeIMeToB:

- OLICHHWBATh KOJIMYECTBO | - u3gnexamo,

BO3MOYKHBIX BAapUAHTOB | UHMEPNPEeMUpo8amy u

METOJ0M Tepedopa; npeobpazoevieamo

- UMETh TPEJCTaBICHUE O | UHGDOpMayuio,

poiu MPaKTUUYECKHU
JIOCTOBEPHBIX u
MaJIOBEPOSITHBIX COOBITHH;
- CpaBHMBAaTh OCHOBHBIE
CTAaTUCTUYECCKHE
XapaKTEePUCTUKH,
MOJIyYEHHBIE B IIPOILIECCE
peeHus MPUKJIIATHON
3ajauu, U3Yy4YECHHUS
pEBLHOTO SIBJICHHUS;

- OLICHUBAaTh BEPOSITHOCTH
pealbHBIX  COOBITUM |
SIBICHUA B  HECJIOKHBIX
CUTYaIUsIX.

npeoCcmasieHHyo 8 maoauyax,
Ha ouazpammax, epaguxax,
ompasicarowyio  ceolcmea U
XapakmepucmuKky  peanbHblx
npoyeccos U s61eHull;

- onpeoensims
cmamucmuiecKue
Xapakxmepucmuku 6bl00pOK No
maoauyam, ouazpamman,
epaghuxam, BbINOTHAMD
cpaeHenue 8 3a8UCUMOCMU OMm
yenu peuieHus 3a0adu;

- OIIGHWBAaTh  BEPOSTHOCTH
pEeaTbHBIX COOBITHI U SIBICHUIA.

TekcToBBIC
3agaum

- Pemate  HECIOXKHBIC
CIO)KETHBIC 3a7auM Pa3HBIX
THIIOB Ha BCC
apudMeTHIEeCKre

- Pewams npocmsle u
CJIOJiCHblE 3a0a4u PA3HbBIX
munoe, a makdxce 3a0avu

NOBLIULEHHOU MPYOHOCHIU,




JICHCTBUS;

- CTPOUTH MOJIENb YCIIOBHSI
3a1a4u (B BHJC TaOJHUIIBI,
CXeMBI, pHUCYHKAa WU
ypaBHEHUSI), B KOTOpOH
JaHbl 3HAYCHUS JIBYX U3
TpEX B3aMMOCBSI3aHHBIX
BEJIMYHH, C IETbI0 MOMCKA
pEIICHUS 3a1a4H;

- OCYIIECTBJISITH  CIOCO0
TIOWCKa pEIICHUS 3a7a4d, B
KOTOPOM paccyxaeHue
CTPOUTCS OT YCJOBHUS K
TpeOOBaHUIO  WJIU  OT
TpeOOBaHUS K YCIOBHUIO;

- COCTaBJISITh TUTaH
pEIICHUS 3a1a4H;
- BBIJICIIATD
pEIICHUS 3a1a4H;
- UHTEPIPETUPOBATH
BBIUHUCITUTEIbHBIC
pe3ynbTaThl B 3ajaue,
UCCJIEIOBATh TOJTYYEHHOE
pelIeHue 3a1a4u;
- 3HATh
CKOpOCTell  00BEKTa B
CTOAYEHd  BOJE, MPOTHUB
TEYCHHS] U TIO TEUYCHHIO
peKu;

- pemarb 3aJayd  Ha
HaXO0XJACHUE YacTH Yucia
¥ YHCIIa TI0 €T0 YacCTH;

- pemaTh 3a7a4d Pa3HBIX
tunoB (Ha paboty, Ha
NOKYIIKM, Ha JBH)XXEHUE),
CBSI3BIBAIOIINX TpH
BEJIMYHHBI, BBIJACISATH OTH
BEJIMYUHBl W OTHOIICHHS
MEXTY HUMU;

- HAaXOJWTHh TPOIEHT OT
9HCJIa, YUCIIO TIO MPOIICHTY

OTallbl

pas3aInduc

oT HETO, HaXOJINTh
MIPOIIEHTHOE CHIDKCHUE
WIN MIPOIIEHTHOE

ITOBBIINICHHUEC BCJINYNHDBI,

- ucnonv3o8ams  pasHule
Kpamkue 3anucu Kax Mooenu
MEeKCMO8 CIONCHBIX 3a0ay Os
nOCMpOeHUsi NOUCKOBOU CXeMbl
U peuienus 3a0au,

- paznuyams Mooeib mexcma u
MOOenb  peuleHus — 3a0ayu,
KOHCMpyuposams K OOHOL
MoOenu peulenus HeCi0MHCHOU
3a0aqu pastvle mooenu
mexcma 3a0ayu;

- 3Hameb U NpuUMeHAmb 00a
cnocoba  noucka - peuleHust
3a0au (om mpebosanus K
ycuosuilo U om  Yciosus K
mpebo8anuio);

- MOOENUPOB8amb PAccyHcOeHust
npu noucke peuieHus: 3a0ay c
HOMOWbIO epagh-cxemvl;

- gblOeNAMb IMAnsl PeuleHusl

3a0aqu u cooepoicanue
Kadico002o amand;
- yMemb 8b1OUpamy

ONMUMATLHBLU MEeMOO peuleHUs
3a0a4u U 0CO3HABAMb B8blOOP
Memooa, paccmampusams
PasiudHble Memoobl, HAX00Umb
pastvle peuleHus: 3a0aqu, eciu
B603MOIICHO,

- AHATUBUPOBAMb 3AMPYOHEHUS
npu peuteHuu 3a0au,
- BbINONHAMb
npeobpazosanus
NpeoloAHCeHHOU 3a0a4u,
KOHCMPYUpo8amb HoBble
3a0a4u U3 OAHHOU, 8 MOM YUCTe
obpammuvle;

- UHmMepnpemuposamo
BLIYUCTUMENbHBLE PE3YIbIMaAmbl
8 3aoaue, uccieo0o8amb
NoJly4eHHoe peuleHue 3a0adu;

- AHAUZUPOBATND
BCEBO3MOINCHBLE cumyayuu
B3AUMHO20 PACNONOHCEHUS.
08YX 00beKmos U UsMeHeHUue UX

pasiudnsle




- pelmarb  HECJIOKHBIE
JOTHYECKHUe 3a1a4u
METOJIOM PaCCYKICHUMU.

Xapaxmepucmux npu
COBMECMHOM 08UdNCEHUU
(ckopocmy, epems,

paccmosnue) npu  peuleHuu
3a0au Ha Os8udceHue  08YX
00beKmos8 Kaxk 6 0OHOM, MaK u
8 NPOMUBONOTIONCHBIX
HanNpaeieHusx,

- UCCNe008aMb BCEEBO3MONCHBLE
cumyayuu npu peueHuu 3a0ay
Ha  O08UdICEHUe  No  pekKe,
paccmampusams pasmvie
cucmemvl omcyéma,

- pewams  pazHooOpA3HblE
300a4U «HA Yacmuy,

- pewamsb U 000CHOBLIBAMD
ceoe peuterue 3a0ay
(6bl0eNsIMb  MamemMamuyecKyro
OCHO8Y) HA HAXOJCOeHUe Yacmu
YUCIA U YUCIA NO e20 4acmu Ha
OCHOB8E KOHKPEMHO20 CMbICId
opobu,

- oco3nasamv U O0O0BACHAMb
UOEHMUYHOCMb 3A0a4 PA3HLIX
MUnos,  CA3bIBAIOWUX — MPU
senuuunbl (Ha pabomy, Ha
NOKYNKU, Ha osudicenue).
gbloeNIAMb OMuU  BeIUYUHbL U
OMHOUIeHUST  MeHCOY — HUMU,
NPUMEHAMb UX NPU  PeudeHuu

3a0ady, KOHCMPYUposams
cobcmeernble 3a0a4
VKA3AHHBIX MUNOS;

- é1aoems OCHOBHBIMU
mMemooamu pewieHusi 3a0ad Ha
cmecu, CNnJaewl,
KOHYEeHmMpayuu,

- pewambv  3a0ayu  Ha
npoyeHmvl, 6 MOM  HUCJe,
CHIOJICHbLE npoyeHmul c
000CHO8aHUEM, UCnoNb3ys
pasmvie cnocoowl;

- pewams Jno2uyecKue 3a0ayu
PAasHbiMU CcnocoOamu, 8 mom
yucne, ¢ 08yMs OlOKAMU U C




mpems  O1OKAMU  OAHHBIX C
NOMOWbIO MAOIUY,

- pewamsv  3a0auu N0
KOMOUHamopuke U  meopuu
geposimHocmell  HA ~ OCHOB8e

UCNONIb308AHUS U3YYEHHBIX
Memoodo8 U 000CHOBbIBAMb
peutenue;

- peuiams HeclodCHble 3a0ayu
no MamemamuiecKotl
cmamucmuke;

- 081a0emvy OCHOBHBLIMU
Memoodamu peutenus
CIOIICEMHBIX 3a0ay.
apughpmemuyeckuti,
aneebpauveckuil, nepebop

8APUAHNO8, 2e0MemPUYEeCcKUll,
epaguueckuil, NPUMEHAMb UX 8
HOBbIX  NO  CPABHEHUI0  C
U3YUEHHbIMU CUMYAYUSIX.

B noBceaHeBHOM KU3HU M MIPU U3YYEHUM APYTHUX

MpeAMETOB:

- BBIIBUTaTb THIIOTE3BI O
BO3MOKHBIX  TIPEICIIbHBIX
3HAYEHUSAX HMCKOMBIX B
3ajaye BEJMYMH (AenaTh

MPUKUAKY ).

- gvldensamb NpU  peuleHuu
3a0ay Xapaxmepucmuxu
paccmampusaemol 8 3adave
cumyayuu,  OMJIUYHblE  Om
peanvHblX (me, Om KOMOpPbIX

abcmpazuposanucy),

KOHCMPYUposambu HOBble
cumyayuu ¢ - y4émom  Imux
Xapakmepucmux, 8

yacmuocmu,  Npu  peuleHuu
3a0ay  Ha  KOHYeHmpayuu,

VUUmMwleamo NAOMHOCMb
seuecmea,

- pewamsv u KOHCMPYUPOBAMb
3a0ayu Ha ocHoge
PACCMOMPeEHUsL PeanbHbix
cumyayutl, 8 KOMOpbIX He
mpebyemcsi MOYHbBIL

BHIYUCTUMENbHBLU PE3)IbMam,
- peuiams 3a0a4u Ha OBUICEHUE
no pexe, paccmampusast
pastvle cucmemvl Omc4emad.

HUcropus

- OnuceiBaTh OTACJIBbHBIC

- Xapaxkmepuzosamv K140




MaTeMaTUKH BBIJIAIONTUECS PE3YIbTATHI, | 8bI0AIOUUXCA MAMEMATNUKOE 8
NOJMyYeHHBIE B XOJE | pazgumue  MamemMamuku U
pa3BUTHUSL MATEMAaTHKH KakK | UHbIX HAYUHBIX oOacmel;
HaYKH, - NOHUMamb poTb
- 3HATh NPUMEPBI | MamemMamuky 8  pazeumuu
MaTeMaTUYECKUX Poccuu.

OTKPBITUH U UX aBTOPOB, B
CBSI3U C OTEYECTBEHHOW M
BCEMUPHON UCTOPUEN;

- NOHUMATh pOTb
MaTeMAaTUKH B Pa3BUTHUH
Poccun.

MeTtoabI - BpiOupaTth moaxonsmuii | - Hcnonwvzys U3yueHHvle

MaTeMaTHKHU U3yYEHHBI  METOJ  JJISl | Memoobl, npoeooumy
peleHun U3YyUEHHBIX | O0OKA3AMeNbCMB0,  GbINOIHAMD
TUTIOB ~ MaTEMaTHYECKHX | Onposepiicerue;
3ajad; - gblOUpams U3yyeHHvle
- NPUBOAHUTH TMPUMEPHI | MemOoObl U UX KOMOUHAYUU OJisl
MaTeMaTHICCKUX peweHuss  MamemamuyecKux
3aKOHOMEpPHOCTEN B | 3a0au,

OKpYKaroen - UCNOJIb308AMb
IEeHCTBUTETLHOCTH U | Mamemamuieckue 3HAHUA Ol

IMPOU3BCACHUAX NCKYCCTBA.

Oonucarus 3aKOHOM€pH0cm€ﬁ 6

OKpyHcaroujelt
oelicmeumenbHOCmu u
NPOU3BEOeHUSX UCK)CCMEBA,

- NpumeHAmb  npocmeliuiue
NpocpAMMHbIE  Cpeocmea U
91eKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTEMbl
npu peuteHuu

Mamemamu4deckux 3a0ady.
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