H

MyHuuMnaabHoe Kazénnoe o01eodpa3oBaTe/bHOE YUpekIeHHe
«KonauHckas cpeanss oduieoOpazopareibHas LIKOJa»

Pacemotpero . CornacoBaHo
pysegoantens LLIMO yuuteneii 3am, aup ng YBP

7L HeGoeeeoto e C.b. Bosipkuua
« *d) ccbegema 2015t « otf »lbsgeens 20151

]

PaGouasi nporpamma yueOHOro npeamera
AJITEBPA
7-9 kiacebl
(cpok peasmzaumnu 3 roaa)

Astop coctaButeib: ®edenosa Tarbsina Ky3sbMUHHUHA, yUHTEIb MATEMATHKH N1EPBO
KBaJIM(UKALIMOHHON KaTEropuH.

¢. Konaunckoe 2015



INOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamMmma y4ueOHOTO mpeamMera «Anredpa» CoCTaBiIeHa HA OCHOBE:
- @enepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHJapTa OCHOBHOIO OOIIEro o0pa3oBaHUs
(npukaz MunoOpuayku P® ot «17» pexabps 2010 roga Ne 1897) c¢ wusmeHeHusmu (mpukas
MunoOpnayku P® ot «29» nexadbps 2014 roga Ne 1644);
- [IpumepHO# OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOI'O OOIIero odpazoBaHus (pelieHue
benepanbHOro y4eOHO-METOAMYECKOTO 00BEIUHEHUS IO 001eMy 00pa3zoBaHHIO OT «8» ampens 2015
rona Ne 1/15);
- OcHOBHOI 00pa30BaTeNbHOIN MpOorpaMMbl OCHOBHOTO 0o0miero obpazoBanus MKOVY «KonguHckas
COIll»;
- nuHUH ydeOHo-MeToaudeckux komiuiekcoB (YMK) mo anre6pe FO. H. MaxkapeiueBa u ap. 7-9
KJIaCCOB

W3yuenmne MaTeMaTUK{ B OCHOBHOM IIKOJIE TOJKHO 00ECIICUUTh!

OCO3HaHWE 3HAYCHUsI MAaTEMaTHKU B TOBCEIHEBHOM JKU3HH YEJIOBEKA;

(dbopMHpOBaHKE TPEACTABICHUH O COIMAIBHBIX, KYJIBTYPHBIX M HCTOPUYECKHX (haKTOpax
CTaHOBJICHUS] MATEMaTUYECKOH HayKH;

dbopMHpOBaHHE TPEACTABICHUH O MaTeMaTHKE KaK YacTH OOIIEYeIOBEYECKOW KYIBTYPHI,
YHHUBEPCATbHOM SI3bIKE HAYKH, TO3BOJISIOIIEM OMUCHIBATh U U3Yy4aTh PeajbHbIC MPOLIECCHI U SBJICHHUS.

B pesymbrate uW3yueHUS MaTeMaTHKW OOydYaloOUIMecs pa3BHBAIOT  JIOTUYECKOE U
MaTEeMaTHYeCKOE MBILIUICHHUE, TOMy4YaloT MPEICTaBICHUE O MATeMAaTUYECKUX MOJEISAX; OBJIAJCBAIOT
MaTEeMaTHYECKUMHU PACCY)KICHHUSIMHU; ydaTcs TNPHUMEHATh MaTeMaTHUECKHE 3HAHWS NpPU DPELICHUU
Pa3IMYHBIX 337a4 U OLIEHUBATH MOJTYYCHHBIE PE3yJIbTAThl; OBIAACBAIOT YMEHUSIMH PEIICHUs] Y4eOHBIX
3aJa4; pa3BUBAIOT MATEMaTHUECKYIO HHTYHUITHIO.

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O INTPEJIMETA

Anzebpa — OIUH U3  BaXHEHWIIMX KOMIIOHEHTOB  MaTeMaTH4YeCKOro oOpa3oBaHuS,
HEOOXOAUMBIA Ui TPUOOPETEHHs] KOHKPETHBIX 3HAHUKW M TPAKTHYECKH 3HAYMMBIX YMEHHH,
HEOOXOAUMBIX Ul U3Y4YEHUsI FeOMEeTpUH B 7-9 kiaccax, anreOpbl 1 Hadajl MaTeMAaTHYECKOI0 aHaJIn3a
B 10-11 knaccax, a Takke U3y4€HHUsI CMEXHbBIX TUCIUIUINH.

[TpakTHyeckas 3HaYUUMOCTb alreOpbl COCTOUT B TOM, YTO MPEAMETOM €r0 M3YYeHHs SBISIOTCS
KOJIMYECTBEHHBIE OTHOMICHUSI W TPOIECCHl PEaThbHOTO MHpPA, OIUCAHHBIE MaTeMaTHYECKUMHU
MO/JIEJISIMU.

B xypce anreOpsl 7-9 kinaccoB npeacTaBiIeHbl CleAyIOlue coiepKareabHble TUHUN: «Hucnay,
«YpaBHEHUs U HepaBeHCTBa», «DyHKiMM», «PemieHne TEKCTOBBIX 3aaaud», «CTaTUCTUKA U TEOPHs
BEPOATHOCTEN .

B paMkax ykazaHHBIX co/epKaTebHbIX JIUHUNA PEIatoTCs CIEAYIOIINE 3a1a4u:

- pa3BUTHE MBIIUICHHS, TIPEXKIe BCero (POpMUpOBaHHE a0CTPAKTHOTO MBIIUICHUS;

- (opMHUpOBaHME JIOTUYECKOTO M AJITOPUTMUYECKOTO MBIIUICHUS, @ TaKXKe TaKUX KauecTB
MBIIIUIEHUS, KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTh M KPUTHYHOCTH;

- (hopMupoBaHME MaTEMaTUYECKOrO CTUJIS MBIIIJICHHS, BKIIOYAIOMIET0 B ce0s MHIYKIHMIO U
NeAyKIUio, 0000IIeHre U KOHKPETU3AIMIO, aHAIN3 U CHHTE3, KJIaCCHU(PUKAIIMI0 U CHCTeMaTHU3AIHIO,
abcTparupoBaHue U aHAJIOTHIO.

OIIMCAHUE MECTA YYEBHOI'O IPEJMETA B YYEBHOM IIVIAHE
VueOHbil TIpeaMeT «AnreOpa» BXOAWT B TMpeAMETHYIO o0macth «Marematuka W
nH(popMaTHKa», SABISIETCS 00sS3aTelNbHBIM Ui M3ydeHHus B 7-9 kiaccax. B y4eOHOM mutaHe Ha ero
M3y4eHNEe OTBOJIUTCS:

Kaacc YueOHblii npeamer KosunyectBo KosaunyecTBo Hroro
HeJeJIbHBIX YaCOB | y4eOHBIX He/leb 3a y4eOHBbIH
roj
7 Kkyacc Anrebpa 3 34 102




8 kiacc Anrebpa 3 34 102

9 kmacc Anrebpa 3 34 102

Bcero 3a 3 roga peanuzanuu nporpamMmmsl — 306 4acos.

JINMYHOCTHBIE, METAITIPEJIMETHBIE U IIPEJMETHBIE
PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA

W3ydyenne anreOpbl oOecmedMBaeT  CICAYIONIME  pPEe3yJIbTaThl  OCBOCHHUS  OCHOBHOM
00pa3oBaTeNbHON IPOrPAMMBI:
JIUYHOCMHbIE:

1. TOTOBHOCTh M CHOCOOHOCTH OOYYaIOLIMXCA K CaMOPa3BUTHIO U €caMOOOpa30BAHUIO HA
OCHOBE MOTHBAIIMM K OOYYEHHIO M TO3HAHUIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY BBIOOpY U
MIOCTPOCHMIO JlalbHEHNIIEeN HHANBUAYAIbHOW TPAEKTOPUHU 00pa3oBaHMsl Ha 6a3e OPUEHTHUPOBKU B MHUpE
npodpeccuii M TPO(PECCHOHANBHBIX NPEANOYTECHHH, C YYETOM YCTOHYMBBIX IIO3HABATEIBHBIX
HUHTEPECOB.

2. CchopMHpPOBAaHHOCTh OTBETCTBEHHOI'O OTHOLIEHUS K YYEHUIO; YBAXKUTEIBHOTO OTHOLIEHUS K
Tpyay.

3. CdopMHUpOBaHHOCTH IIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsS HayKHM U OOIIECTBEHHOM NPAKTHKH, YYUTHIBAIOLIETO COLMAIBHOE, KYJIbTYPHOE,
SI3BIKOBOE, TYXOBHOE MHOT000pa3ne COBPEMEHHOTO MHpA.

4. Oco3HaHHOE, YBaXKUTEIBHOE M J00pO’KENaTeIbHOe OTHOLICHHE K JIPYIOMY 4elIOBEKY, €ro
MHEHHUIO, MHPOBO33PEHUIO, KYJbTYpE, SI3bIKy, Bepe, IpaXXAaHCKOW mo3uluu. [0TOBHOCTH U
CIOCOOHOCTh BECTH JHAJIOr C JPYTUMH JIIOABMHM U JIOCTUTaTh B HEM B3aWMOIOHMMAaHUS
(upenTudukanus ceds Kak MOJHONPABHOTO CyOBEKTa OOIIEHHs, TOTOBHOCTh K KOHCTPYHPOBAHHIO
o0Opa3a mapTHepa IO JIUalOry, FOTOBHOCTb K KOHCTPYMPOBAaHHUIO 00pa3a JOIYCTUMBIX CHOCOOOB
JaJiora, TOTOBHOCTh K KOHCTPYHPOBAHMIO IpOIlEcca AUAIOra Kak KOHBEHLIMOHUPOBAHUSI UHTEPECOB,
IpOoIelyp, FOTOBHOCTb U CIIOCOOHOCTH K BEICHHIO IIEPETOBOPOB).

5. OCBOCHHOCTD COITMAIIBHBIX HOPM, TPAaBWII TIOBEACHUS, POJiei U (HOpM COIMATBHOMN KU3HU B
rpymnmnax u cooOIIecTBax.

6. ChopMHPOBaHHOCTH IIEHHOCTH 3/JOPOBOTO U O€30MaCHOTO 00pa3a KU3HH.

7. Pa3BUTOCTB 3CTETUUECKOTO CO3HAHMS Yepe3 OCBOCHHE XY0KECTBEHHOI'O HacleUs Hapo10B
Poccun u mMupa, TBOpUECKOM MAESITEIBHOCTH SCTETHMUECKOTO XapakTepa (CIOCOOHOCTh NMOHMMATH
ACTETUYECKOE, HMOLMOHAIBHO-IIECHHOCTHOE BHUJCHUE OKPYXAIOIIEro MHpa; CIOCOOHOCTh K
SMOILIMOHAIBHO-IIEHHOCTHOMY OCBOEHHUIO MUPA, CAMOBBIPAKEHUIO U OPUEHTALIMH B XyJJO’KECTBEHHOM U
HPAaBCTBEHHOM MPOCTPAHCTBE KYJbTYphl; YBaKEHHE K HCTOPUU KyJIbTypbl cBoero OredecTsa,
BBIPOKEHHOW B TOM 4YHUCJI€ B NOHMMAaHHMM KpacoTbl YEJIOBEKa; CPOPMHUPOBAHHOCTH AKTUBHOIO
OTHOILICHMS K TPAJUIMAM XYA0KECTBEHHON KYJIbTYpPbl KaK CMBICIOBOM, 3CTETUYECKON U JIMYHOCTHO-
3HAYUMOM LIEHHOCTH).

8. ChopMHPOBAHHOCTh OCHOB HKOJIOTUYECKOM KyJIbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO SKOJIOTMYECKOT0 MBILIUIECHUS.

Memanpeomemmvie

MesknpeaMeTHbIe NOHATHS

OOyuaromiyecss yCOBEpIICHCTBYIOT NPUOOPETEHHBIE Ha TEPBOM YPOBHE HABBIKM PadoThl €
uHpopManueid U m1ONONHAT uX. OHM cMOryT paboTaTh C TEKCTaMH, NpeoOpa3oBbIBaTh U
MHTEPIPETHUPOBATH COJCPKALIYIOCS B HUX HH(POPMAIUIO, B TOM YHCIIE:

* CUCTEMaTU3UPOBATh, COIMOCTABIATh, AHAJIU3UPOBATh, 0000IIATH W HHTEPIPETUPOBATH
nH(pOPMAIINIO, COAEPIKALIYIOCS B TOTOBBIX MH()OPMAIIMOHHBIX 00BEKTaX;

* BBIJICJIATh TJIaBHYIO M U30BITOUYHYIO HH(OpMAINIO, BBINOIHITH CMBICIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAaKTOB, MBICIEH; MPENCTaBIATh MHPOPMALIMIO B CXKATOM CIIOBECHOM ¢opme (B BHIE
IJIaHa WM TE€3UCOB) W B HAIJISAHO-CUMBOJIMYECKOW (opme (B BHie Tabmul, rpapuueckux CXeMm u
JMarpaMm, KapT MOHATUH — KOHUENTYaJbHBIX TUarpaMM, OIOPHBIX KOHCIIEKTOB);

* 3aTIOJHATH U JIOTIONHSTH TaOJIULIbI, CXEMBbI, THarPaMMbl, TEKCTBI.



OOyuaromuecs: MPUOOPETYT ONBIT NMPOEKTHOI AesiTeJILHOCTH KaKk 0co00i (popMbl yueOHOM
paboThl, CHOCOOCTBYIOUIEH BOCIHUTAHHIO CAMOCTOATEIBHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH,
MOBBIIIEHUI0 MOTUBAIMU U 3(PPEKTUBHOCTH yuyeOHOM AEATEIbHOCTH; B XOJ€ PEATU3alMU UCXOAHOTO
3aMbIClIa Ha IPAKTUYECKOM YPOBHE OBIJIAJCIOT YMEHHMEM BBIOMpPATh aJEKBATHbIE CTOALIEH 3ajade
CpeAcTBa, NMPUHMMATh PEIIEHHs, B TOM YHUCIE€ M B CUTyalMsx HeomnpenenéHHocTu. OHHU mosiyyaT
BO3MOYKHOCTh Pa3BUTh CHOCOOHOCTh K pa3padOTKe HECKOJBKHX BAapHAHTOB DPEIICHHUH, K IMOUCKY
HECTaHJAPTHBIX PELICHUH, IOMCKY U OCYIIECTBICHUIO HauboJiee MPUEMIEMOro peleHusl.

B coorBerctBun @I'OC OOO BBIIENSIOTCS TPU TPYIIIBI YHUBEPCAIbHBIX YUEOHBIX AEHCTBUMNA:
peryasTUBHbIE, I03HABATEIbHbBIE, KOMMYHHUKATHBHBIE.

Perynstusnbie YY ]|

1. VYmeHue caMoOCTOATENBHO ONPEAENATH eI 00yueHHsl, CTABUTh U (POPMYJIUPOBATh HOBBIE
3aJaud B ydyeOe M TIO3HABATEIbHOM JEATENbHOCTH, pa3BUBAaTh MOTHBBI M HWHTEPECHl CBOEH
MMO3HABATEIBHOU JeATeIbHOCTH. OOYyJarOIINIICS CMOXKET:

® AHAJIM3UPOBATH CYIIECTBYIOLIUE U IIJITAHUPOBATh Oynyline o0pa3oBaTENIbHbIE PE3YJIbTATHI,

® IeHTH(PHUINPOBATH COOCTBEHHBIE MTPOOJIEMBI M ONPEACIATH INIABHYIO TPOOIEMY;

® BBIBUTaTh BEPCHHM pEIICHUS MpoOJIeMbl, (OPMYIUPOBATH TUIOTE3bI, MPEIBOCXHIIATH
KOHEUYHBIN pe3yJIbTaT;

® CTaBUTh 1ieJIb JAEATEIBHOCTH Ha OCHOBE OINPEAEICHHOM MpoOJieMbl U CYIIECTBYIOIIUX
BO3MOXKHOCTEI;

e (¢opmynupoBaTh Yy4yeOHBIE 3aJayd KakK IIAaru JOCTMXKEHUS IIOCTAaBJICHHON Lieiu
NesTeNbHOCTH;

e 00OCHOBBIBATh IIEJIEBbIC OPHEHTUPHI U MPHOPUTETHI CCHUIKAMH Ha LEHHOCTH, YKa3bIBas U
000CHOBBIBAS JIOTHIECKYIO TIOCIIE0BATEILHOCTD IIATr0B.

2. YMeHHE CaMOCTOSITEIbHO IUJIAHUPOBAaTh IyTH JIOCTHXKEHUs IeJe, B TOM 4HCIe
aIbTEpHATHBHBIE, OCO3HAHHO BBIOMpaTh Hambosiee HPQPEKTHBHBIE CHOCOOBI pEHICHHS YYEOHBIX M
M03HaBaTENbHbIX 331a4. O0yJaroLuiics CMOXKET:

e omnpeaensiaTh HeoOXoauMble JEHCTBHE(s) B COOTBETCTBUM C y4€OHOW M I103HaBaTEIbHOM
3aJlaueil U COCTaBIATh AJITOPUTM UX BBIOJIHEHHUS;

e 00OCHOBBIBaTb U OCYLIECTBIATh BbIOOp Haubonee 3PPEKTUBHBIX CHOCOOOB pELICHUS
y4eOHBIX M MMO3HABATENbHbIX 33/ay;

® OMNpeAeNnsiTh/HaxOquTh, B TOM 4HCI€ W3 MPEIJIOKEHHBIX BAPUAHTOB, YCJIOBUS IS
BBITIOJIHEHUS y4€OHOM U MMO3HABaTEIHLHOM 3a1a4H;

e BBICTpauBaTh JKM3HEHHBIE IUJIAHBI HA KpaTKOCPOUYHOe Oyaymiee (3asBIATh IEJIEBbIE
OpPUEHTHUPBI, CTaBUTh aJIeKBaTHbIE MM 3aJlaud W IpejasaraTh JAEWCTBUSA, yKa3biBask U 0OOCHOBBIBas
JIOTHYECKYIO MOCIIeI0BaTEeIbHOCTD 11aroB);

e BbHIOMpATh U3 MPEJIOKEHHBIX BAPUAHTOB U CAMOCTOSTEIBHO MCKATh CPEICTBA/PECYPCHI IS
pelIeHns 3a/1a4k/I0CTHXKEHUS LEH;

® COCTAaBIIATH IJIaH peleHHsI MPOoOIeMbl (BBIIOIHEHUS IPOEKTA, POBEICHUS UCCIIEJOBAHUS);

e OIpeNeNATh MOTEHIMAIbHbIE 3aTPYAHEHUS NpPU pELIeHHH y4eOHOW W TIO3HaBaTeNIbHOU
3aJjauu ¥ HaXOAUTh CPEICTBA JUUIsl UX YCTPAHEHHUS;

® OMNUCHIBATH CBOH OMBIT, OPOPMIIAS €ro AJis Mepeaayd APYTUM JIIOJSM B BUJIE TEXHOJIOTUU
pelIeHns MPaKTUYECKHX 3aj1ad ONpeesIEHHOro Kilacca;

® TUIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHIMBHUAYAJIbHYIO 00pa30BaTEeNbHYIO TPAEKTOPHIO.

3. YMeHHe COOTHOCUTH CBOU JCHCTBUS C IJIAHUPYEMBIMH DE3yJibTaTaMH, OCYIIECTBISTH
KOHTPOJIb CBOEH JESATENbHOCTH B MPOIIECCe TOCTHKEHUS pe3yibTara, ONpelesTh CIoco0b! 1eHCTBUN
B paMKax MpeAJIOKEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTHUPOBATH CBOM JECUCTBUS B COOTBETCTBUU C
M3MEHSIoIencs cutyareid. O0yJarommiicss CMOXKET:

® ONpeAeisiTh COBMECTHO C IE€JaroroM U CBEPCTHUKAMM KPUTEPUHM IUIAHUPYEMBIX
Pe3yabTaTOB U KPUTEPHH OLIEHKU CBOEH yUeOHOU JAEATeNbHOCTH;

® CHCTEeMaTHU3UpOBaTh (B TOM YHWCJE BHIOMpATh MPUOPUTETHHIE) KPUTEPUU IUIAHUPYEMBIX
pE3YJITaTOB U OLIEHKU CBOEH JEATEIBHOCTH;

e oTOMpaTb MHCTPYMEHTHl [UIsl OLIEHUBAaHUS CBOEM J1€ATEIbHOCTH, OCYILIECTBISATh
CaMOKOHTPOJIb CBOEH AESITEIbHOCTH B paMKaXx MPeyIoKEHHBIX YCIOBUN U TpeOOBaHMIA;
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® OLIEHMBAaTh CBOKO JIEATEIBHOCTb, APTYMEHTHUPYs NPUUUHBI JOCTHIKEHHSI WM OTCYTCTBUS
IUTAHUPYEMOT'0 pe3yJIbTaTa;

® HAaXOJUTh JIOCTaTOYHBIC CPEACTBA JUIS BBHIIOJHEHUS YU4EOHBIX NIEHCTBUI B M3MEHSIOLICHCS
CUTYallU{ W/WIU IPH OTCYTCTBUU TNIAHUPYEMOTO Pe3yibTaTa;

e paboTas 1O CBOEMY IJIaHy, BHOCUTb KOPPEKTHBBI B TEKYIIYI IESATEIbHOCTh Ha OCHOBE
aHaJlu3a  M3MEHEHWH  cUTyauuu  JJ1  I[IOJIy4€HUs  3aIUIAHUPOBAHHBIX  XapaKTEPUCTHK
IIPOAYKTa/pe3yJbTaTa;

® YCTAHAaBIMBaThb CBSI3b MEXJIYy IIOJIYYEHHBIMU  XapaKTEpUCTUKAMU HOPOAYKTa U
XapaKTepUCTUKaMU IpoLecca JESTEIbHOCTH U 110 3aBEPIIEHUH JEATEIIbHOCTH IIpeiaraTh U3MEHEHNE
XapaKTePUCTHK IMpoLecca AJs MOTy4YEHUs YIyUlIeHHbIX XapaKTepUCTUK IPOAYKTa;

® CBEpATh CBOM JICHCTBUS C LENbIO M, NPU HEOOXOJUMOCTH, HCIPABIATH OIINOKH
CaMOCTOSITENILHO.

4. VYMeHHE OLIEHUBaTh IIPABUIBHOCTb BBINOJIHEHUS Y4eOHOM 3ajaud, COOCTBEHHBIE
BO3MOKHOCTH €€ perieHust. O0yJyaromuics: CMOXKeT:

® OIIpEeaeIATh KPUTEPUHU MPABIIIBHOCTU (KOPPEKTHOCTH) BBIIIOJIHEHHsI yUeOHO 3a/1auu;

® aHAJIM3UPOBaTh U OOOCHOBBIBATH NPHUMEHEHHE COOTBETCTBYIOLIETO WHCTPYMEHTAapus Uis
BBINOJIHEHUS YUeOHOMH 3a/1auu;

e CBOOOJHO TMOJB30BATHCS BHIPAOOTAHHBIMU KPUTEPHSIMH OIICHKH M CAaMOOIICHKH, UCXOMS U3
LIETTU ¥ UMEIOIIUXCS CPEJICTB, pa3auyasi pe3yJabTaT U CIOCOObI IeHCTBUI;

e OLEHMBAaTh MPOAYKT CBOEH [EATENBHOCTH IO 33JaHHBIM W/WIM CaMOCTOSITENIBHO
OIpeJIeIEHHBIM KPUTEPHUSAM B COOTBETCTBHH C 1I€JIbIO I€ATEIbHOCTH;

e 00OCHOBBIBaTh JOCTIKUMOCTH L€ BBIOPAHHBIM CIOCOOOM Ha OCHOBE OILIEHKH CBOHMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

e (UKCUPOBATH U AHATM3UPOBATH IUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

5. Bnagenue ocHOBaMM CaMOKOHTPOJISl, CAMOOLIEHKH, IIPUHATHUS PELICHUN U OCYIECTBICHUS
OCO3HaHHOTO BbIOOPA B yueOHOMW U mo3HaBaTenbHON. O0yJaromuiicss CMOXKeT:

e HaOMIONATh M aHAJTM3HPOBATH COOCTBEHHYIO YUeOHYIO M MO3HABATEIbHYIO JCSATEIBHOCTh U
NESITeIbHOCTh IPYIUX 00y4aroUIXcs B IIPOLIECCE B3aUMOIPOBEPKHY;

® COOTHOCHUThH pealibHble M IUIAHUPYEMbIE pe3yJabTaThbl WHAMBHyalTbHON 00pa30BaTEbHOM
JESATEIBHOCTH U JENIaTh BBIBOBI;

® [IPUHMMATH pelIeHUE B y4eOHOM CUTyallMi U HECTH 3@ HETO OTBETCTBEHHOCTB;

® CaMOCTOSITENILHO ONPEENIATh MPUYMHBI CBOETO yCIleXa WM HeycleXa U HaXOJUTh CIOCOObI
BBIXOJIa U3 CUTYyallMH HEYCIIeXa,

® PETPOCIEKTUBHO OINpeNeNsiTh, Kakue JeMCTBUS 10 peleHHI0 Yy4yeOHOM 3ajgauu WiM
rapaMeTpsl ITUX JEHCTBUM MPUBENIN K MOJYUYEHUIO HMEIOLIErocs MPOAYKTa yueOHO! AESITETbHOCTH;

® JIEMOHCTPUPOBaTh TMPUEMBl  PEryIALUU  TNCUXO(U3UOIOTHYECKUX/  SMOIMOHAIBHBIX
COCTOSIHUHM JUIsl JOCTHXKEHMS 3 deKTa yCrOKOeHUs (YyCTpaHEHUs! SMOLMOHAIBHON HAIPSKEHHOCTH),
s¢dexkra BoccTaHOBIEHHS (OcinabiieHusT TPOSBICHUM yToMiieHMs), dS(@eKxra aKTUBU3ALUU
(TOBBILIEHNS ICUXO(PU3HOIOTUYECKON PEaKTUBHOCTH).

ITo3naBaTesibHbIe YY ][

6. VYmeHue ompeneniaTb NOHATHS, cO3AaBaTh OOOOIIEHUS, YCTaHABIMBATh AaHAJIOTHUH,
KJIacCU(UIUPOBATh, CAMOCTOSITENIbHO BHIOMpPATh OCHOBAaHUS U KPUTEPUH I KiIaccuUKalMH,
yCTaHaBJIMBAaTh IPUYUHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH JIOTMUECKOE PACCYKIECHUE, YMO3AKIIOUEHNE
(MHIYKTUBHOE, I€TyKTUBHOE, [10 AHAJIOTUH) U JeNIaTh BBIBObL. OOYyYarOmMiics CMOXKET:

e 1070UpaTh CJI0BA, CONOJYMHEHHBIE KIIOUYEBOMY CIIOBY, ONpEAEISAIONINE €ro MPU3HAKH U
CBOMCTBA;

® BBHICTpaUBaTh JIOTHYECKYIO LEMOYKY, COCTOSIIYI0 M3 KJIIOUEBOIO CJIOBA M COMOJYMHEHHBIX
€My CJIOB;

® BBIJCIATH OOIMIMI MPU3HAK JIBYX MJIM HECKOJIBKUX MPEAMETOB MIIH SIBICHUHN U OOBSCHATH UX
CXOZCTBO;

e 00BeAUHATH MPEIMETHI U SIBJICHHS B TPYIIBI MO ONpPEAEICHHBIM MPU3HAKaM, CPaBHUBATb,
KJaccuuIupoBaTh 1 000011aTh (DaKThI U SBIICHNUS,

® BBIJCIATH SIBJICHUE U3 OOIIETO psijia IPYTUX sIBICHU;
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® OIpeaeNATh OOCTOATENIBCTBA, KOTOPBIE MPEIIECTBOBAIM BO3HMKHOBEHHMIO CBSI3M MEXIY
SBJICHUSIMU, U3 3TUX OOCTOSATENBCTB BBIIENATh ONPEAEIAIONINE, CIOCOOHBIE ObITh MPUYNHON TaHHOTO
SIBIICHUSI, BBIABIISTH IPUUUHBI M CICIICTBHS SBJICHHIA;

® CTPOUThH PacCyKICHHE OT OOLIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHUSAM M OT YACTHBIX
SBJICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PAcCY)XJICHHE Ha OCHOBE CPaBHEHMS MPEIMETOB W SBJICHUHU, BBLACIAS NPH 3TOM
o01re MPU3HAKY;

® y3j1araTh NOJYYCHHYIO HH(OPMAIINIO, MHTEPIPETHPYS €€ B KOHTEKCTE PelIacMoil 3a/1auu;

® CaMOCTOSITENIbHO YKa3bIBaTh Ha MH(OPMAIUIO, HYXKIAIOUIYIOCS B MPOBEpKE, Mpeiararb U
MPUMEHSTH CIIOCOO MPOBEPKH JOCTOBEPHOCTH MHPOPMALINY;

e BepOaIM30BaTh YMOLMOHAIBHOE BIIEYATICHNE, OKA3aHHOE HA HEr0 MCTOUHUKOM;

® OOBSICHATH SABJICHUS, IIPOLIECCHI, CBSI3U U OTHOILEHUS, BBIABIISIEMbIE B X0/I€ II03HABATEIIbHOM
U UCCIIEI0BATEIbCKON NESTEIbHOCTH (IPUBOANUTEH OOBSICHEHUE C U3MEHEHUEM (POPMBI IIPEACTABICHHUS;
OOBSICHATD, IETATU3UPYsI UK 0000111as1; OOBACHSTD C 331aHHON TOYKH 3PEHHUS);

® BBIABIATh U Ha3bIBaTh NPUYMHBI COOBITUS, SIBJICHUS, B TOM YHUCII€ BO3MOXXHBIE /Hauboiee
BEPOSATHBIC MPUYMHBI, BO3MOXKHBIE IOCIEACTBUS 3alaHHON IPUYMHBI, CAMOCTOATEIBHO OCYIIECTBIIsASA
MIPUYMHHO-CJIC/ICTBEHHBIN aHAIIN3;

e JleJaTh BBIBOJ HAa OCHOBE KPUTMYECKOI'O AHAIM3a PA3HbIX TOYEK 3pEHMs], MOATBEP)KIAaTb
BBIBOJ] COOCTBEHHOH apryMEHTAIMel WM CAMOCTOSITENIbHO MOJTYYCHHBIMU JTaHHBIMHU.

7. YMeHue co3gaBaTh, IPUMEHATH M MIPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJCTIN H CXEMBI
JUIS pelIeHusl y4eOHbIX U IO3HABATENIbHBIX 3a/1a4. OOyyaronuics CMOXKET:

e 0003HAaYaTh CUMBOJIOM M 3HAKOM TIPEJMET H/WUJIH SBIICHHE;

® OIpEIeIATh JOIMYECKUE CBSI3U MEXY MpeIMeTaMU U/UJH SIBICHUSAMH, 0003Ha4aTh JJaHHbIE
JIOTHYECKHUE CBSA3H C TIOMOIIbIO 3HAKOB B CXEME;

e cozJaBaTh aOCTPAKTHBIN WM peabHBIN 00pa3 mpeaMeTa U/WiH SBICHHUS;

® CTPOUTH MOJICJIb/CXEMY Ha OCHOBE YCIIOBHI 3aJIa4¥ W/HITU Crioco0a ee pelicHus,

e cozmaBaTh BepOaNbHBIC, BEIIECTBEHHbIE W HMH()OPMAIMOHHBIE MOAETH C BBIICICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa /Ui ONpPEACTICHHS CIIoco0a PEeIeHHs 33/1a4i B COOTBETCTBUU
C CUTYyalHUeH;

e TIpeoOpa3oOBHIBATH MOJIENH C LENBI0 BBISBICHHUS OOLIMX 3aKOHOB, OMPEACISIONINX JTaHHYIO
MPEAMETHYIO 00J1aCTh;

® TIEPEBOJUTH CIOKHYIO 110 COCTaBY (MHOTOACIEKTHYIO) HH(OPMAIHMIO U3 IPpauuecKoro Wiu
(hopMaTu30BaHHOTO (CUMBOJIBHOTO) MIPECTABICHHS B TEKCTOBOE, M HA000POT;

® CTPOUTH CXEMY, ITOPUTM JCWCTBHUS, WCHPABIATh WJIM BOCCTAaHABIMBATh HEM3BECTHBIM
paHee aJlrOPUTM Ha OCHOBE MUMEIOIIErocs 3HaHHUsI 00 00BbEeKTe, K KOTOPOMY IIPUMEHSIETCS allTOPUTM;

® CTPOUTH JIOKA3aTEeIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® aHANM3UPOBATH/pe(PIIEKCUPOBATH OMBIT Pa3padOTKU W peau3aluu y4yeOHOTO TPOEKTa,
WCCIIEIOBAHMS (TEOPETHYECKOTO, IMITMPHUIECKOT0) Ha OCHOBE MPEIOKEHHON MPOOJIEMHON CUTYAIIHH,
MIOCTaBJIEHHOW LEJIU W/UJIH 3aJJaHHBIX KPUTEPHEB OLIEHKU MPOAYKTa/pe3ybTara.

8. CwmpbicnoBoe ureHne. OOyJaroIIHAiCS CMOXKET:

® HAaXOIUThb B TeKcTe Tpebyemylo HUHGPOpMaluio (B COOTBETCTBHM C LEISIMU CBOEH
NS TeIbHOCTH);

® OpHCHTHUPOBAThCSI B COACPKAHUM TEKCTa, TOHUMATh IEJIOCTHBI CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTaHaBIMBAaTh B3aMMOCBS3b OITUCAHHBIX B TEKCTE COOBITUH, SIBIIEHUH, TPOIIECCOB;

® PE3IOMHPOBATH TIIABHYIO HJICIO TEKCTA;

e TIpeoOpa3OBBIBATH TEKCT, «IIEPEBOIS» €Tr0 B JAPYryHd MOJAIBHOCTh, WHTEPIPETHPOBATH
TEKCT (HEeXYI0KECTBEHHBIH — yueOHBIH, HAYIHO-TIOMYJISIPHBII, HH)OPMAIIMOHHBIH, TeKCT non-fiction);

® KPUTHUYECKU OLIEHUBATh COJIEpKaHUEe U POpMY TeKCTa.

9. ®opmupoBaHHE M pa3BUTHE HKOJOTHYECKOTO MBIIUICHUS, YMEHHE NPUMEHSITh €ro B
M03HABATEIbHON, KOMMYHHKATUBHOM, COLIMANBHOM MpakTUKEe U NPOPEeCcCHOHAIbHON OpPUEHTALIUU.
OOyyJaromuiicss CMOXKeT:

® OIIPEJEIIATh CBOE OTHOLIEHUE K IPUPOIHON CPEIe;
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® AHAJIM3UPOBATh BIUSHHE SKOJOTMYECKMX (AKTOPOB Ha Cpely OOUTaHMs IKUBBIX
OpPTraHHU3MOB;

® IIPOBOAUTH IIPUYUHHBIN U BEPOSATHOCTHBIN aHAJIN3 DKOJIOTHUECKUX CUTYalUl;

® TIPOTHO3MPOBATH M3MEHEHUS CUTYAIMH NP CMEHE JIeHCTBUS OAHOTO (pakTopa Ha JeicTBHE
apyroro ¢akTopa;

® DPACIpOCTPaHATh SKOJOTMYECKHE 3HAHMSI U y4acTBOBATh B MPAKTUYECKUX JEJIaX MO 3alIUTe
OKpY>Karollel CpeJibl;

® BBIpaXKaTh CBOE OTHOILIEHUE K MIPUPOJIE Yepe3 MOJEIH, IPOEKTHbIE PAOOTHI.

10. Pa3BuTHe MOTHMBaUUM K OBJIAJEHUIO KYyJIbTYPOW AaKTMBHOI'O HCIIOJIB30BAHMS CIIOBaped U
JPYTUX MOUCKOBBIX cucTeM. OOyUaromuiicss CMOXKET:

® OIIpeaeATh HEOOXOIUMBIE KIIIOUEBBIE IIOMCKOBBIE CJIOBA U 3alIPOCHI;

® OCYIIECTBIATh B3AUMOJCHCTBHE C DIEKTPOHHBIMU IIOUCKOBBIMU CUCTEMAaMHU, CIIOBapsMH;

e (HopMHPOBATH MHOXKECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX MCTOUHUKOB JIi OOBEKTUBU3ALMU
pE3yJIbTaTOB IOUCKA;

® COOTHOCHTH IIOJIyUYEHHBIE PE3YJIBTATHI IOMCKA CO CBOEH JIEATEIBHOCTBIO.

Kommynukarususblie YY ]

11.  VYMeHue opraHuzoBbIBaTb y4ye€OHOE COTPYAHMYECTBO U COBMECTHYIO JAESTEIBHOCTH C
YUUTEJIEM M CBEPCTHHKAMM; paboTaTh MHIUBUAYAJIbHO M B TpYIE: HAXOAUTh OOlIee pelieHHe U
paspemath KOH(IUKTH Ha OCHOBE COTJIACOBAHMS IMO3UIMKA M ydeTa WHTEpPEcoB; (OPMYIHPOBATH,
apryMEHTHPOBATh M OTCTAaUBaTh CBO€ MHEHHE. OOyJarOmuniCcs CMOXKET:

— OIpPEIENsITh BO3MOXKHBIE POJIM B COBMECTHON JEATEIBHOCTH;

— WIrpaTh ONPEJEIIEHHYIO POJIb B COBMECTHOM €ATEIBbHOCTH;

— INpPUHUMATh MO3MLHI0 COOECETHUKA, TOHUMas MO3ULIMI0 JIPYroro, pasjinyarb B €r0 peuH:
MHEHHE (TOUKY 3PEHHSI), TOKA3aTeIIbCTBO (APTYMEHTHI), (DAKTHI; TUIIOTE3bI, AKCHOMBI, TEOPHH;

— ompeaeisaTb CBOM JACUCTBUS U JAEHUCTBUS IapTHEpa, KOTOpbIe CIIOCOOCTBOBAIM WIIU
IIPEMSITCTBOBAIN NPOLYKTUBHOM KOMMYHMKAIUY;

— CTPOUTH NO3UTHBHBIE OTHOLIEHHUSI B IIpoliecce y4eOHOM U M03HABATENbHON JAESITEIbHOCTH;

— KOpPPEKTHO M apryMEHTHUPOBAHHO OTCTauBaTh CBOIO TOUKY 3pEHMS, B JUCKYCCUU YMETb
BBIBUTaTh  KOHTPAapryMEHTHI, mepedpa3upoBaTb CBOIO  MbICIb  (BIaJleHUE  MEXaHHU3MOM
9KBHBAJIEHTHBIX 3aMEH);

— KPUTHYECKHM OTHOCUTBHCSI K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IIpHU3HaBaTh
OLIMOOYHOCTh CBOEr0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATh €r0;

— TIpeasarath ajJbTEPHATUBHOE pPElIEHUE B KOH(QIUKTHON CUTYalUH;

— BBIJENATH OOLIYIO0 TOUKY 3pEHUS B AUCKYCCUU;

— JIOrOBapHBaThCs O MpaBHJIaX M BOMPOCAX i 00CYKIEHUS B COOTBETCTBUHU C ITOCTABIEHHOMN
nepen rpymnmnou 3aaayen;

— OpraHu30BBIBATH Yy4eOHOE B3aMMOJEHCTBHE B TIpymne (ompeneniarbs oOume ey,
pacrpesenaTh poJid, 1I0roBapuBaThcs APYT C APYroM U T. 11.);

— YCTpaHATh B paMKax Juajora pa3pblBBl B KOMMYHHKAIMd, OOYCJIOBJIEHHBIE
HEMOHMMAaHHUEM/HETIPUATHEM CO CTOPOHBI coOeceHHUKA 3a7au, (OPMBbI UM COAEPKAHMS TUaora.

12. YMeHue OCO3HAHHO HCIOJB30BATh PEUYEBBIE CPEACTBA B COOTBETCTBHHM C 3agaueit
KOMMYHMKAIIMU I BBIPAKEHUS CBOUX YYBCTB, MbICIEH M TOTPEOHOCTEW A IMIAHUPOBAHUS W
pPETYJIALIMM CBOEW JAEATENBbHOCTH; BJIAJECHUE YCTHOW M IHUCBMEHHOW pEYbl0, MOHOJOTMYECKOU
KOHTEKCTHOM peubto. OOyJaronuiicss CMOXKeT:

e  ompenenaTh 3a7auyy KOMMYHHUKAIIMHM U B COOTBETCTBUHU C HEW OTOMpATh peueBble CPE/ICTBA;

e 0oTOMpaTh U HCIOJB30BATh PEUEBBIE CPEJCTBA B MPOIECCE KOMMYHUKAIUH C IPYTUMHU JIFOJIbMU
(nuanor B mape, B MaJol rpynme u T. 11.);

® QpEACTaBIATh B YCTHOW WM THCBMEHHOH (opMe pa3BepHYTHI IJIaH COOCTBEHHOM
NESTENBHOCTH;

e  coOMIOaTh HOPMBI TYOIMYHOM peun, periaMeHT B MOHOJIOTe€ U JUCKYCCUU B COOTBETCTBUU C
KOMMYHUKATHUBHOM 3a/1auei;

® BBICKAa3bIBaTh M OOOCHOBBIBATH MHEHHE (CY)KIEHHE) W 3ampalinBaTh MHEHHE IapTHEpa B
paMKax J1uasora;
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® [PUHUMATbH PEIICHUE B XOJ€ TUAJOra U COrIacoBbIBaTh €T0 ¢ COOECETHUKOM;

e CO37aBaTh IMCHMEHHBIC «KJIMIIMPOBAHHBIE» M OPUTMHAIBHBIE TEKCTHl C HMCIOJb30BaHUEM
HEO0OXOIMMBIX PEUYEBBIX CPEJCTB;

®  UCNONB30BaTh BepOaJbHBIE CPEACTBA (CPEACTBA JIOTUYECKOW CBSI3M) JUIS  BBIACIICHHS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

®  CIIOJIB30BATh HeBepOaJIbHbIE CpeacTBa WIH HarJisiiHble MaTepUabl,
MOJITOTOBJICHHBIE/OTOOPAHHBIE M10/1 PYKOBOJCTBOM YUUTEIIS;

e JleNlaTh OLICHOYHBIM BBIBOJ O JOCTHMIKEHUM LEIM KOMMYHHUKAIIMM HENOCPEICTBEHHO IOCIIE
3aBeplUICHHs] KOMMYHUKAaTUBHOTO KOHTAKTa U 00OCHOBBIBATH €TO0.

13.  ®opmupoBaHume U pa3BUTHE KOMIETEHTHOCTH B O0JacTW  HCHOJIb30BAHUS
MH(pOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (nanee — MKT). O0ydarommiicss CMOXKeT:

e  [ICJICHANpPABICHHO HMCKAaTh M HCIIOJIB30BaTh MH(GOPMALMOHHBIE PECYpPChl, HEOOXOAUMBIE LIS
peleHus yueOHbIX U MPaKTHUECKUX 3a1a4 ¢ nomoibio cpencts UKT;

e  BbIOMpaATh, CTPOUTH U UCIOJIH30BaTh a/IEKBAaTHYI0 MH()OPMALMOHHYIO MOJENH AJsl Iepenadu
CBOMX MBICJICH CpPEJCTBAMHU €CTECTBEHHBIX U (OPMANbHBIX S3BIKOB B COOTBETCTBHM C YCJIOBUSMU
KOMMYHHKAIUH;

e  BBIACIATH HHPOPMAIIMOHHBIN aCHeKT 3a/layM, ONEepPUPOBATh JTAHHBIMU, UCIIOJIB30BATh MOJIENb
peuieHus 3a1a4u;

® CIIOJIb30BATh KOMIIBIOTEPHBIE TEXHOJIOTMM (BKJIOYas BBIOOpD aJEKBaTHBIX  3ajade
MHCTPYMEHTAIBHBIX MPOTPAMMHO-AIMIAPATHRIX CPEACTB U CEPBHUCOB) ISl PEHICHUST HH(POPMAIIMOHHBIX
Y KOMMYHHKAIIMOHHBIX YU4eOHBIX 3aj]a4, B TOM YKCJe: BRIYUCICHUE, HAlCAHUE TOKIAI0B, pedepaTos,
CO3JIaHHUE NIPE3CHTAMU U JP.;

®  HCIIOJIb30BAaTh HH(OPMALIUIO C YYETOM ATHUECKUX U MPABOBBIX HOPM;

e co3JaBaTh MH(OPMAIMOHHBIE PECYPChl Pa3HOrO THIIA U Ui Pa3HBIX ayJIUTOpPUH, COOJIOATh
MH(GOPMAIMOHHYIO TUTHEHY U MpaBHIia HHPOPMAITMOHHOW O€30MaCHOCTH.
npeomemmole.

e  (opmupoBaHHE NPEICTABICHUN O MAaTEMaTUKE KaK O METOJE MO3HAHMS JIEHCTBUTEILHOCTH,
[IO3BOJISIIOIIEM ONKCHIBATh U U3y4YaTh peasIbHbIE MPOLIECCHI U SABJICHUS;

®  pa3BUTHE YMEHMI paboTaTh C yueOHBIM MaTeMaTHUYECKUM TEKCTOM (aHAJIU3UPOBATh, U3BIEKATh
He00X0UMyI0 HH(OpPMAlNI0), TOYHO U TPAMOTHO BBIpaXKaTb CBOM MBICIM C TPUMEHEHUEM
MaTeMaTHYeCKOH TEPMUHOJIOTUUM M  CHMBOJIMKHM, IPOBOJUTH KiIAacCU(UKALMU, JIOTMYECKHE
000CHOBaHUS, 1I0Ka3aTEeNILCTBA MATEMATHUYECKUX YTBEPIKICHHIA;

e pa3BUTHE TPEJCTABIEHUH O YHUCIE U YUCIOBBIX CHUCTEMAaX OT HATypaJbHBIX [0
NEHCTBUTENBHBIX YHCEN; OBJAJCHUE HAaBbIKAMU YCTHBIX, IHUCBMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIYHCIICHUI;

® OBJAJICHUE CHUMBOJBHBIM SI3bIKOM anreOpbl, NpUEMAaMM BBIIOJHEHHS] TOKJIECTBEHHBIX
npeoOpa3oBaHUil BBIPAKEHUM, PEIIEHUS YPaBHEHUM, CHCTEM YypaBHEHHI, HEPABEHCTB M CHUCTEM
HEpaBEHCTB, YMEHHUs MOJEIUPOBATh pealbHble CHUTyallUd Ha s3bIKe anreOpbl, HCCIEI0BATh
IIOCTPOCHHBIE MOJEIN C HCIHOJIb30BAHMEM ammapaTa ajareOpbl, WHTEpHpPEeTUPOBATh MOIYYEHHBIN
pe3yJIbTarT;

® OBJAJIEHUE CHCTEMON (YHKIMOHAIbHBIX MOHATHH, pPAa3BUTHE YMEHHUS HCIOJIb30BaTh
(GyHKIMOHATBHO-TpapUUECKHe NPEICTaBICHUS IS PELICHUs Pa3INYHbIX MaTeMaTHUYECKUX 3a/1a4, JUIs
OIMCaHUS U aHaJln3a peasbHbIX 3aBUCUMOCTEH;

®  OBJJICHUE MPOCTEUIIMMHU CIIOCOOAMHU IMPEJICTABICHHUS W aHAJIN3a CTATHCTUYECKUX JAHHBIX;
¢dbopMHpoBaHHE TPEACTABICHUA O CTAaTUCTUYECKHX 3aKOHOMEPHOCTAX B pEaJbHOM MHpE U O
Pa3IMUYHBIX CIOoco0axXx WX M3Y4YEHHs, O MPOCTEHIINX BEPOSTHOCTHBIX MOJENSAX; pa3BUTHE YMEHMH
W3BJIEKaTh MH(OpPMAIHIO, TPEJCTABICHHYIO B TaONWIlaX, Ha AuUarpaMmax, rpadukax, OmuchIBaTh H
aHAJIM3UPOBAaTh MAaCCHBBl YHUCJIOBBIX JAHHBIX C IOMOULIbIO MOAXOMAAIIUX CTATUCTHUYECKHUX
XapaKTEpUCTHUK, HCIOJIb30BaTh IOHMMAHUE BEPOSTHOCTHBIX CBOMCTB OKPYXAKOUIMX SBICHUW NpU
MIPUHATHN PELICHU;

®  pa3BUTHE YMEHUN NPUMEHATh U3yUYEHHBIE NIOHATHUS, PE3YyIbTaThl, METOABI ISl PELICHMS 3a/1a4
MPAKTUYECKOTO XapakTepa U 3a/1a4 U3 CMEXKHbIX TUCIMIUIMH C MCIIOJIb30BaHUEM IPU HEOOXOIUMOCTH



CIPAaBOYHBIX MaTEPHAIOB, KOMITBIOTEpA, IT0JIH30BATHCS OLEHKOW W NMPHUKUIAKOW MPU MPAKTHUICCKHX
pacuérax;

e (hopmupoBaHUE MPEICTABICHUS 00 OCHOBHBIX M3y4aeMbIX IMOHATHSIX: HHPOPMAITUS, aITOPUTM,
MOJIETb — U UX CBOMCTBAX;

® pa3BUTHE AQITOPUTMUYECKOTO  MBIIUICHHS, HEOOXOAUMOro JuUisi  MpodecCHOHATbHOM
JeSATEILHOCTH B COBPEMEHHOM OOIIIECTBE;

e (opmupoBaHue yMEHHMH (OpMaTU3AIMKU M CTPYKTYPUPOBAaHUS HH(POPMAIUH, YMEHHUS
BBIOMPATH CIIOCOO MPEICTABICHHS JaHHBIX B COOTBETCTBHM C IOCTABJICHHOM 3amavyeli — TaOJIHUIIbI,
CXeMbI, TpadHKH, aUarpaMMmbl, C HCIOJb30BAHUEM COOTBETCTBYIOIIUX IPOIPAMMHBIX CpPEICTB
00pabOTKH TaHHBIX;

(hopMHpOBaHKHE HABBIKOB U YMEHHI 0€30I1aCHOIO U 11eJ1eco00pa3Horo MoBEACHUS P padboTe ¢
KOMIIBIOTEPHBIMH MporpamMmmamMu U B IHTepHETe, yMEeHHUs COOJII0IaTh HOPMbI HH(GOPMAIIMOHHOMN 3THKU
Y TIpaBa.

INJIAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA YYEBHOTI'O ITPEJIMETA

BoinmyckHuk HayuuTes B 7-9 BhINyCKHUK MOJYYUT BO3MOKHOCTHh HAYYUThCH
KJIaccax B 7-9 kJaccax sl o0ecneyeHusi BO3MOKHOCTH
(a5 MCTIOTH30BAHMSA B YCIIEIHOTO MPOI0JIKeH!sI 00Pa30BaHMs HA
MOBCEIHEBHOI KM3HH H 0a30BOM H yIIy0JIEHHOM YPOBHSAX
olecreyeHUs1 BO3MOKHOCTH
YCHEeUIHOT0 NPOI0JKeHUS
o0pa3oBaHusi Ha 0a30BOM YPOBHe)
-OrepupoBaTh Ha 0a30BOM ypoBHE | -  Onepuposamv’  nonsmusmu: onpeodenenue,
HOHSATHUSMHU: MHOXXECTBO, 3JIEMEHT | meopemd, akcuoma, MHOHCECMBO0,
MHOXECTBA, OJMHOXECTBO, | XApaAKmMepucmuxu MHOJCECMEa, a1eMeHm
’E NPUHA]ICKHOCTB; MHOdICECMBA, Nycmoe, KOHeyHoe U OecKoHeuHoe
< -3a2/1aBaTh MHOXECTBA | MHOXNCECHBO, NOOMHONCECMBO, NPUHAOIEHCHOCTD,
L | mepeuMCcIeHHEM HX JJIEMEHTOB; BKIIIOUEHUE, PABEHCINBO MHONCECNE,
= -HaXOJHTh nepeceueHue, | -  uzoopaxcamv — MHOMCECM8A U  OMHOUEHUE
= 00bEeIMHEHNE, TOAMHOKECTBO B | MHOJCECHE C NOMOWDBIO KPY208 Jiliepa;
?, MPOCTEUIINX CUTYAIUIX; - onpeodensimv  NPUHAONIEHCHOCMb  JeMeHma
= -oriepupoBaTh Ha 0a30BOM YPOBHE | MHOJCECMBY,  00beOUHeHul0 U  NepeceyeHuio
= | momsATHAMM: OTIpEICIICHUE, | MHONCECME;
: aKcuoMa, Teopema, | -  3a0asamb  MHONCECMBO  C  NOMOWbIO
5 | IOKa3aTenbCTBO; nepevucienus d1eMeHmos, C108eCHO20 ONUCAHUS,
© | IpUBOJIUTH pUMEPBI U |- onepuposamv  NOHAMUAMU.  BbICKA3bIGAHUE,
% KOHTPIPUMEPHI TUISL | UCMUHHOCMb U JIOXCHOCMb  8bICKA3bI8AHUS,
; MOATBEPKHEHUA CBOUX | ompuyanue  6biCKA3bIGAHU,  onepayuu  HAao
= | BBICKa3bIBaHUIA BbICKA3LIBAHUAMU: U,  UIU,  He,  YCIOBHble
E BbLCKA3bIBAHUS (UMNIUKAYUU),
S - cmpoums BbICKA3bIBAHUS, ompuyanus
= 8bICKA3bIBAHULI.
E B noBceaHeBHOIi ;KM3HU M PU U3YYE€HHH JPYTUX NPEAMETOB:
= 5 - HUCMOJNb30BaTh  rpadUyecKoe | - cmpoums Yenouku YMO3AKIIOYEHUU HA OCHOGe
5 = NpPEICTaBICHUE  MHOXECTB  JUIS | UCNONIb308AHUS NPABUTL IOCUKU,
= & ONHMCaHUSl PEATbHBIX MPOLECCOB U | UCHONBbI0BAMb MHONCECHEA, ONEPAYUL C
™ 5 spnenuit, MpH  PEUICHWH  3a7ad | MHOJMCECMBAMU, UX epadhuyecKoe npedcmasienue

13H€CI) " Jajee — pacCno3HaBaATbh KOHKPETHBIC ITPUMEPDI O6IIII/IX IIOHSITHH I10 XapaKTCpHbIM MPpHU3HAKaM, BBIIIOJTHATH
HeﬁCTBHﬂ B COOTBETCTBUU C OIPCACIICHUEM U HpOCTCfIIlIHMH CBOICTBaMU HOHHTI/Iﬁ, KOHKPETHU3UPOBATh MPpUMEPAMU 061111/16
TIOHATHS.

2 3)_IGCL " faJjie€ — 3HaTh OIPEACIICHUEC NOHATHUSA, YMETb NOACHATDH €Ir0 CMbBICJI, YMCTb UCIIOJIb30BATh INOHATUC U €TI0 CBOMCTBa
Ipyu IpOBCACHNU paccymaeﬂnﬁ, JA0Ka3aTeJbCTB, pCIICHUUA 3a1a4.
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JIPYTUX y4eOHBIX MPEIMETOB.

ON51 ONUCAHUSL PEWIbHbLX NpoYeccos u seneHul

Yuc | - OnepupoBaTh Ha 0a30BOM ypoBHE | -  Onepuposamsv — NOHAMUAMU. — MHOMICECEO
Ja HNOHATUSAMH: HATypaJIbHOE YHCIIO, | HAMYPAIbHbIX YUCE], MHONMCECMBO YeablX Hucel,
[EeNI0e  YUCIIO,  OOBIKHOBEHHAS | MHOJCECHIBO PAYUOHATILHBIX yucer,
IpoOb, JeCATUYHAsS IpoOb, | uppayuonaibHoe YuUcio, KEaopammbvili KOpPeHb,
CMeIIaHHass ApPOOb, PAIMOHAIBLHOE | MHONCECHBO oeticmeumenbHvix yucer,
YHCIIO, apu(MEeTHUECKUH | ceomempuyeckas uHmepnpemayus HamypaibHbix,
KBaJIpaTHBIN KOPCHb; YenblX, PAYUOHAILHBIX, OCUCMBUMENbHBIX YUCEe,
-ACIIONIb30BaTh CBOMCTBA YHCENl U | - HOHUMAMb U OOBACHAMb CMbICA NOZUYUOHHOU
npaBuia JeCTBUI IPU | 3aNUCU HAMYPATLHO20 YUCIA,
BBITIOJTHCHUH BBIYHCIICHU; - GLINOIHAMb  BbIYUCTEHUA, 8 MOM 4ucie ¢
-HCIIOJIb30BaTh NPU3HAKU | UCNONIb308AHUEM npuémos PAYUOHATILHBIX
nenumoctu Ha 2, 5, 3, 9, 10 npu | gviuucnenuii;
BBITTOJIHEHUH BBIUUCIICHUH W | - GbINOJHAMb OKPY2leHUe PAYUOHATbHBIX YUCel C
PELICHUH HECTIOKHBIX 3a/1a4; 3a0aHHOU MOYHOCMbBIO,
- BBINOJIHATh OKDYTJICHUE | - CPAGHUBAMb DPAYUOHATbHbIE U UPPAYUOHATbHBLE
paIMOHATILHBIX qHCcen B | uucna;
COOTBETCTBUU C NIPABUIIAMU; - npeocmasnsims  PAYUOHANbHOE YUCIO 8 BUOe
-OlICHUBATh 3HAUCHUE KBAJIPATHOTO | decsamuyHou 0poou
KOPHSI M3 TOJIOKUTEILHOTO IIEJIOT0 | -  YHOpA0ouU8ams HUCid, 3aNUCAHHbIE 6 6UOe
YUCIa, 0ObIKHOBEHHOU U 0eCAMUYHOU OpOoOU;
- pacro3HaBaTh pauuoHanbHble U | - HaxoauTh HOJl u HOK uucen u ucnons3oBath ux
UPPAIMOHATILHBIC YHCIIA; NIPY PELICHUH 33/1a4.
- CPaBHUBATh YHUCIIA.
B noBceHeBHOI1 ;KM3HU M IPU W3YYE€HHH JPYTUX NPEAMETOB:
- OLICHUBATh PE3YIBTATHI | - NPUMEHAMb NPABUIA NPUOIUNHCEHHBIX BbIYUCTEHUT
BBIYUCIICHU npu PCIICHUH | npU peuleHuu NpaKkmudyeckux 3a0ay U peueHuu
MPaKTUYECKUX 3a]1a4; 3a0ay4 Opyaux yueOHbIX NPeoMemos,
- BBINIOJHATh CPAaBHEHUE YHCEN B | - GbINOIHAMb CPAGHEHUE PE3VIbMAmMo8 8blUUCTeHUL
PEATBHBIX CUTYAIIHSX; npu peuwleHuu NPakmuyeckux 3a0ad, 6 mom ducie
- COCTaBJISITh YHUCIIOBBIE BBIPAKEHUS | NPUOIUINCEHHBIX BbIYUCTECHULL,
NPY PEIICHUH MPAKTHYECKUX 331ad | - COCMAasisims U OYEeHUBAMb YUCTIO0BbLE GbIPANHCEHUSL
U 3a7a4 U3 JIPYTUX YUYeOHBIX | npu pewlenuu npakmuyeckux 3a0ai u 3a0ay u3
MPEMETOB. Opyaux yueOHblX npeoMemos,
- 3anucvleamsv U OKPYeIsmb YUCLOBble 3HAYEHUS!
PEANbHbIX  BeIUYUH C  UCNONL30BAHUEM PA3HBIX
cucmem usmepeHusl.
Tox | - BrimonHsaTe HECIIOXHbIE | -  Onepupogamv  NOHAMUAMU  CMENeHU  C
JeCT | MpeoOpa3oBaHMs [UIS BBIYUCIICHUS | HAMYPATbHLIM NOKA3amenem, CHMeneHu ¢ Yeabim
BeH | 3HAUYCHWUI YHUCIIOBBIX BBIPAKEHUH, | ompuyamenvbHblM noKazamenem,
Hble | COIEepKaIIIX CTETIeHU C | - 6binoIHAMb NPEOOPA30BANUSL YETbIX BbIPANCEHULL:
npe | HATYpaJbHBIM roKazartesieM, | Oeticmeusi ¢ 0OHOUIeHaMU (COJCeHUe, BblUUmMAaHue,
00p | CTENEHU C IeNbIM OTPHULATENBHBIM | VMHOJCEHUE),  Oelcmeus ¢ MHO20YIeHAMU
a30B | IIOKa3areseM; (cnodwcenue, gluumanue, YMHONMCEHUE),
aHu | - BBITIOJTHATH HECIIOKHBIC | -  BbINOIHAMYL  PA3N0NACEHUEe MHO2OUNIEHO8 Ha
'l npeoOpa3oBaHuUs HEINBIX | MHOMCUMENU OOHUM U3 CHOCODO08: BbIHECeHUe 3d

BBIP@KEHUI: pacKpbIBaTh CKOOKH,
MPUBOJIUTH MOAOOHBIE ClIaraeMble;

- HCII0JIb30BaTh bopmybl
COKpAILIEHHOTO YMHOXEHUS
(xkBazpar CYMMBI, KBaJpaT

pPa3HOCTH, Pa3HOCTh KBAAPATOB) IS

CKOOKY, 2pYnnupo8Ka, UCHOIb308aHUe HOpMYTL
COKPAUWEHHO20 YMHONCEHUS,

- ebldensamb  Keaopam CyMMbl U PAZHOCMU
OOHOYJIEHO8,

- packnaovleamsv HA MHOMCUMENU K8AOpamHblil
MpEXUIeH,
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YIOPOIICHUS BBIYUCICHUN 3HAYCHUI

BBIPAKECHMI;

- BBITOJIHATH HECJIOXKHbBIE
npeoOpa3oBaHus IpoOHO-
JIMHEWHBIX BbIpaKEHU u
BBIpOKEHU I c KBaJpaTHBIMHU
KOPHSIMH.

- BLINOJHAMb  NPeobpPA306aAHUs  BbIPANCEHUL,
cooepaicajux cmeneHu c yenvimu
OMPUYAMENLHBIMU  NOKA3AMENAMY, Nepexoound
om 3anucu 6 8ude CmeneHu ¢  Yeibim
OMpUYaAmenbHblM noKazamenem K 3anucu 6 Guoe
opodu;

- BbINOIHAMb npeobpazosanus 0pobHO-

PAYUOHANLHBIX BbIPANCEHULL: cOKpaujeHue opooet,
npusedeHue aneedpauveckux opooei Kk oobwemy
3HAMeHamento, CLOdCeHUue, YMHOJCeHUe, OelleHue
aneebpauyeckux opoobell, 6036e0€eHUe
aneebpauieckoi Opodou 6 HAMYPAIbHYIO U Yerylo
OMPUYAMENLHYIO CHEeNneHb,

- BbLINOIHAMbL  NPeobpa306anUs
CcoO0epHcauux Keaopammubwle KOpHuU,
- gvldenamb  Keaopam CYyMMbl

8bIpaAdICeHUl,

uiu pasrocmu

o0gyunena 8  BBIPAJICEHUSX, cooeparcaux
K68aopamHubvle KOpHU,
- BLINOJHAMb  NPeoOpPA306AHUs  BbIPAICEHULL,
Co0epHCaujux Mooyiib.

B noBceiHeBHO¥ KU3HM M NIPM U3YYEHHH APYTUX NMPeEIMETOB:

- IIOHUMATh CMBICJI 3aIllMCH YHCJIa B
CTaHJAPTHOM BUJIC;

- omepupoBaTh Ha 0a30BOM YpPOBHE
MOHATHUEM «CTAaHJApTHasl 3allKcCh
qrciay.

- BBLINONHAMb NpPeodpa3o6anus U Oeucmeus ¢
YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8UOe;

- BBINOJHAMb NPeoopPaA308aHUs  AN2eOPAUYECKUX
8bIPAdICEHULL NPU peueHUU 3a0a4 Opyaux y4eOHbIX
npeomemos.

Ypa
BHeE
HUS

Hep
aBe
HCT
Ba

- OnepupoBaTh Ha 6a30BOM YpOBHE
MOHSITUSIMUA: PABEHCTBO, YHCIOBOE

PaBEHCTBO, YpaBHEHHE, KOPEHb
YpaBHEHUs, PEIICHHE YPaBHEHHS,
YHCIIOBOE HEPaBEHCTBO,
HEPABEHCTBO, peuieHue
HEPaBEHCTBA,

- IIpOBEPSATh  CIPABEIIUBOCTH

YHUCJIOBBIX PABEHCTB U HEPABEHCTB;
- pemiath JWHEWHbIC HEPABEHCTBA U
HECJIOKHbIE HEpaBEHCTBA,
CBOJISIIIMECS K TUHEHHBIM,
- pemarb CHUCTEMBl HECIOXHBIX
JIMHENHBIX YPABHEHUM, HEPABEHCTB;
- MPOBEPSATH, SABISETCA JU JTAHHOE
YUCIIO  pEHIeHHEM  YpaBHEHMUS
(HepaBeHCTBA);
- pemaTh KBaJpaTHBIE ypaBHEHUS
no Qopmysne KOpHEH KBaJIpaTHOTO
YpaBHEHUS,
- U300paxarh peuieHus] HEPaBEHCTB
U UX CHCTEM Ha YHUCJIOBOH
IPSIMOA.

- Onepupogamv ROHAMUAMU. YPAGHEHUe, HEPABEHCNEO,
KOpeHb VpagHenus, peuienue HepageHcmaa,
PasHoCUubHble  VPABHEHUs, 00aACmb  OnpedeneHus.
VpasHeHust (HEPABeHCMBd, CUCMEMbl YPAGHEHUI Ul
HepaseHcms);

- pewiamv JIuHelHble VPAGHEHUs. U VYPABHEeHUs,
CB00UMbBIE K JIUHEUHBIM C NOMOWbBIO MONCOCCMEEHHBIX
npeobpazosanuil;

- pewiamv KEAOPAMHble YPAGHEHUsl U YPAGHEHUs,
c800UMblEe K K8AOpamHvim c NOMOWBIO
MOHCOECNBEHHBIX NPe0OPA308AHULL,

- pewiams OpOOHO-TUHELIHbIE YDAGHEHUS,

- pewiamv npocmetiuiue UPPAYUOHAbHBIE VDAGHEHUS

suoa ﬂff (x):a, \jf(x)z\/g(x);

- pewiams YpasHeHus 8Uod x"=a ;

- pewamv YPAGHEHUs CHOCOOOM pA3N0ONCeHUs Ha
MHOACUMENU U 3AMEHbL NEPEMEHHOT,

- UCNOTBL306aMb MEMOO UHMEPEAN08 Ol PeueHus
yenvix u OPOOHO-PAYUOHATILHBIX HEPABEHCME,

- pewamb JUHEUHbIE YPAGHEHUS U HEPAGEHCMEd C
napamvempamu,

- pewiams HeclodiCHble KEAOpAMmHbvle VPAGHEHUs C
napamempom,

- pewams HeCa0dCHbIE CUCEMbl TUHCUHBIX YPAGHEHU
¢ napamempamu,

- peulamy HeCl0dCHble YPAGHEHUA 8 YeablX YUCAAX.

B noBceHeBHOM KU3HM M NIPH M3YYCHHH APYTUX NPEJIMETOB:
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- COCTaBJIAITh U pEIIATh JINHEWHbIC
YPaBHEHUS NPU PpELICHUM 3a]ad,
BO3HUKAIOIIUX B JAPYTUX Y4EOHBIX
npeaMerax.

- cocmasnaAmy U peuiams JUHeliHble U Keaopammubvie
VpasHeHusl, YpasHeHus, K HUM C800suuecs, CUCmembl
JIUHEUHbIX YPAGHEHULl, HEPABECHCME NPU PeleHUU 3a0ay
Opy2ux yyeOHvIX NPEeOMemos;

- GLINOJHAMb OYEHKY HPasoono0odust pe3yibmamos,
HOYYAeMbIX NPU PEUEHUU JTUHEUHbIX U KEAOPAMHbIX
VpAGHeHUuti U cucmem  JUHEUHbIX YPAGHEHUU U
HEPABEeHCME NpU peueHuu 3a0ay opyeux YuyeOHbIX
npeomemos;

- ewvlOupams  coomeemcmeyiouue  YPAGHEHUs,
HEepaseHcmea Uil ux cucmemvl Ol COCMAGIEHUs.
MamemMamu4eckou — MoOenu  3040aHHOU  PeanbHOll
cumyayuy Ui NPUKIAOHOU 3a0adu;

- YyMemb  UHMEPNPEemuposamv — NOJYYEHHbI  npu
peweHuy  ypaeHenus, Hepagencmed UiU  CUCHeMbl
pesyromam 6  KOHMeEKCme  3a0aHHOU  PeanbHOl
cumyayuy uiu NPUKIAOHOU 3a0adu.

DyHKUUHA

- Haxoauts 3Hauenue QyHkIuM 1o
3a/laHHOMY 3HAYEHHIO apIyMEHTa;

- HaXOJMTh 3HAYCHHUE apryMeHTa 110
3aJJaHHOMY 3HAYCHHIO (YHKIUU B
HECJIOKHBIX CUTYaIUX;

- ONPEJEIATH MOJOKEHUE TOUKH I10
e  KoOpAMHATaM, KOOPAMHATHI
TOYKM II0 €€ [OJIOKEHUI Ha
KOOPJIMHATHOM IMJI0CKOCTH;

- mo rpaduKy HaXOAUTh O0OJACTh
olpeieNeHus, MHOECTBO
3HauYEHUH, HYJIU ¢byHKINH,
IPOMEXYTKM  3HAKOIOCTOSHCTBA,
MIPOMEXKYTKH BO3pacTaHUs U
yObIBaHUS, HaubobIIee u
HauMeHbIlIee 3HaYeHUS! PYHKIINH;

- CcTpouTh rpaduK JHUHEHHON
dyHKIIM;

- NIPOBEPSATH, SBISAETCS JIM JAHHBIN
rpaduk rpadgukom 3aJaHHOMN
byHKIIUN (TuHeHOH,
KBaJPaTUYHOM, oOpaTHOI
IPONOPLHUOHATIBHOCTH);

- ompenensTb  NpUOINKEHHBIE
3HAYEHUs KOOpAMHAT TOYKHU
nepecedeHus rpapuKoB PYHKIINIA;

- OnepupoBaTh Ha 0Aa30BOM YpOBHE
MOHATUSIMH:  TIOCJIEJOBATEIbHOCTb,
apupmMeTHuecKas nporpeccus,
reoMeTpHuuecKas Mporpeccus;

- pemarh 3aJauu Ha MPOrPEccuu, B

KOTOPBIX ~ OTBET MOXET OBITh
MOJIy4eH HEIOCPEICTBEHHBIM
MOJICUYETOM oe3 MIPUMEHEHUS
bopmyst.

- Onepuposamv noHAMUAMU. (DYHKYUOHANbHASA
3asucumocms,  QyHKyus,  epagux  @dyHrKyuu,
Cnocobbl 3a0anus QYHKYUU, apeymeHm U 3HaueHue
@yHxyuu, obracmv onpeoenenus U MHOICECMBEO
3HAYeHUll QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMBA,  MOHOMOHHOCMb  (DYHKYUU,
YEMHOCMb/HEeYEMHOCMb QYHKYUU,

- cmpoums epaghuxu IUHEUHOU, KEAOPAMUYHOL

@yukyull,  06pamHOl  NPONOPYUOHATLHOCHIU,
k
@dynxyuu  suoa: y=a+—b . y=+x,y=9x,
X+
y =[x;
- Ha npumepe  K8AOpaAmMu4HoOU  HyHKyuu,

UCNONB308aMb NPeodPA308anUs epagura GYHKYUU
y=f(x) omnz nocmpoenus epagpuros pynxyuii
y=af (kx+b)+c;

- cocmaenamov YpaeHeHusi NpAMOU No 3d0AHHbIM
VCro8uaM: npoxoosaujel yepe3 08e MOUKU C
3A0AHHLIMU  KOOPOUHAMAMU, NPOX0Osuell uepes
OaHHYI0 MOYKY U NAPANIENbHOU OAHHOU NPAMOLL,

- uccne008ams HYHKYUuio no eé epaguxy;

- HAX0O0UMb  MHOMCECM80  3HAYeHUl,  Hyiu,
NPOMENHCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU YHKYUU,

- onepuposama NOHAMUAMU:
nocne008amenbHOCD, apugmemuueckas
npozpeccusi, 2e0MempuyecKas npocpeccusl;

- pewamv 3a0ayu HA apu@memuyeckyro u
2e0MempuiecKyio npocpeccuro.

B noBce1HeBHOM KU3HM U NMPU U3YYEHUM IPYTUX NPEAMETOB:

- UCIOJIb30BaTh TpaduKU peaabHbIX
MPOLECCOB M 3aBUCUMOCTEH A

- WIIIOCMpUpO8ams ¢ NOMOWbIO  epaghuxa
PeanvbHylo  3a8UCUMOCTb  UTU  Npoyecc No  UX
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onpeaeeHus UX CBOJCTB
(HauOonpliie W HAWMEHBIITUE
3HAYCHUS, MIPOMEKYTKH

BO3PACTaHMUsA U YObIBaHHS, 00JIacTu
HOJIOKHUTEIbHBIX U OTPULATEIbHBIX
3HAYCHUH U T.I1.);

- UCIOJIb30BATh CBOMCTBA
auHeWHOW (yHKIMM U ee rpaduk
OpU pelIeHuM 3a7ad U3 JAPYrux
y4€OHBIX IPEIMETOB.

XapakmepucmuKkam,
- ucnonvszosamv  ceolicmeéa U epaguk
K8aOpamuyHou (YHKyuu npu peuweHuu 3a0ay u3
Opyeux yueOHbIX npeomemos.

Crarucruka n TEeOpus Bep0HTHOCTeﬁ

- HMmers  mpeacraBieHue O
CTaTHUCTUYECKUX XapaKTEPUCTHUKAX,
BEPOSITHOCTH CIIy4ailHOro cOoOBITHSA,
KOMOMHATOPHBIX 3a/1a4ax;

- peuarh npocTeifiune
KOMOMHATOPHBIE 33Jla4d METOJIOM
OpsIMOTO ¥ OPraHU30BaHHOTO

nepebopa;

- TpEACTaBIATh [aHHbIE B BHJE
TaOJMII, AUarpamMmm, rpaduKoB;

- YUTaTh UHpOpMaLuIo,
IPEJICTABICHHYIO B BHUJE TaOJIMIIbI,
JarpaMmel, rpaduka;

- OIpEEIATh OCHOBHbIE
CTaTUCTHYECKUE  XapaKTEPUCTUKU
YHUCJIOBBIX HAOOPOB;

- OLICHMBATh BEPOATHOCTb COOBITUS
B [IPOCTEUIINX CIIy4asix;

- MMEThb NpEJCTaBICHHE O PpOJIU
3aKOHA OOJIBIIMX YHMCEN B MAaCCOBBIX
SBJICHUSIX.

- Onepuposamv noHamuaAMu. cmoadyamvle U
Kpy208ble Ouazpammol, mabauybl OAHHLLX, CpeoHee
apugmemuueckoe, meduama, Hauboabuiee U
HauMeHbvuee 3Ha4eHUs: 8blOOPKU, PA3MAX 8blOOPKUL,
oucnepcusi U CMAHOApmHoe  OMKIOHEHUe,
CYYAUHAS USMEHYUBOCTb,

- usenekamv uHOpMayuro, nNpeocmasieHHyro 8
mabauyax, Ha ouazpammax, epapuxax;

- cocmaesnams madbauyvl, CMpoums OUaApaAMMbl U
epaghuxu Ha 0CHO8e OAHHbBIX,

- onepuposamv NOHAMUAMU: HaKmopuan yucia,
nepecmaHoéKy U COYemauus,  mpeyeoJbHUK
Ilackana;

- NPUMEHAMb NPABUTIO NPOUIEEOCHUs NPU PeUeHUU
KOMOUHAMOPHBIX 3a0a4,

- onepuposamv NOHAMUAMU. CLYYAUHBIL ONbIM,
CYYAUHbILL  8bIOOD, UCHBIMAHUE, dNeMeHMAapHoe
caydatiHoe — cobvimue — (UCX00),  Kadccuueckoe
onpeoeneHue 8epoSIMHOCMU CIYYALHO20 CODbIMUS,
onepayuy HAoO CIYYAUHLIMU COOLIMUAMU,

- npeocmasnsims UHGOPMAYU ¢ NOMOWbIO KPY208
Diinepa;

- pemarh 3aJayd Ha BBIYHCICHHE BEPOSTHOCTU C
MOJICYETOM KOJMYECTBA BAPUAHTOB C ITOMOIIBIO
KOMOHWHATOPUKH.

B noBceqHeBHOM KH3HHU U IPU U3YYCHHUH NIPYI'UX NPEAMETOB:

- OLICHUBATh KOJINYECTBO
BO3MOJXHBIX BapHaHTOB MCTOAOM
nepebopa;

- HMETh IPEACTABICHHE O POJHU
MPaKTUYECKU  JIOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHIA;

- CpPaBHMBATh OCHOBHBIE
CTaTUCTUYECKHE XapaKTEPUCTHUKH,
IIOJIyYEHHBIE B IIPOLECCE PELICHUS
NPUKIAOHON  3aJady, HW3Yy4eHUs
pEeaNbHOIO SBJICHUS;

- OLICHUBATh BEPOSITHOCTh
peasbHBIX COOBITUI W SIBIEHUI B
HECJIOKHBIX CUTYalUsX.

- uzgneKamo, UHMEPNPEMupo8ams u
npeobpazosvieanv uHgopmayuro,
npeocmasieHuylo 8 mabauyax, Ha ouazpammas,
epagpuxax, ompascarouyio ceolicmea u
XapakmepucmuKu peaibHblX NPOYecco U sa61eHUll;
- onpeoensimbs CIMamucmudecKue XapaKmepucmuxu
8b100POK NO MAbOAUYAM, OUASPAMMAM, 2paduKram,
BbINOIHAMY CPABHEHUE 6 3ABUCUMOCIU OM Yeau
pewenus 3a0a4u;

- OLICHMBATh BEPOSTHOCTh PEAbHBIX COOBITUH U
SIBJIEHUU.
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TexcToBbIE 3a1a4H

- Pemarp HeCIOXHBIC CHOKETHBIE
3ala4yil  pasHBIX THUIIOB Ha BCE
apudMeTUIECKHUE ICHCTBHS;

- CTPOUTH MOJEb YCIOBHS 3a7auul
(B Buje TaOJHUIIBI, CXEMBI, PUCYHKA
WIH ypaBHEHUS), B KOTOPOH IaHbI
3HAYCHUS JIBYX u3 TpEX
B3aMIMOCBSI3aHHBIX ~ BEJMYMH, C
IEJNIBIO TTOUCKA PEICHUS 3a/1a4H;

- OCYUIECTBISITh CIIOCOO IOHUCKA
pelieHuss  3aJadd, B KOTOPOM
paccyXIeHHe CTPOUTCS OT YCIIOBHS
K TpeOOBaHHIO WJIH OT TPeOOBAHUS
K YCJIOBHIO;

- COCTaBIIAITh
3a]a4u;

- BBIJICJIATH ATAIlbl PELICHUS 33]1a4H;
- WHTEPIPETUPOBATH
BBIYUCIIUTEIILHBIC  PE3YJIbTaThl B
3aj1ade, HCCIEN0BATh MOJYYCHHOE
pellIcHHE 3a]1au;

- 3HaThb pas3jinyue CKOpOCTEr
00BbEKTa B CTOSYCH BOJE, MPOTUB
TEUYCHHSI U 110 TCUCHUIO PEKH;

- peumiath 3aJayd Ha HAaXOXKICHUE
YacTH YMCIIa ¥ YKUCIIa 110 €T0 YacTH;
- peuiath 3a/la4uu pa3HbIX TUIOB (Ha

IJ1aH peICHUuA

pabory, Ha MOKYTIKH, Ha
JBW)KCHHUE), CBS3BIBAIOLINX  TPH
BCJIMNYHHBI, BBIJACIATH 9THU
BEJIMYMHBI U OTHOUICHHS MEXKIY

HUMH,

- HaxoAuThb MPOLEHT OT 4YHUCIa,
YUCIIO MO TMPOUEHTY OT HEro,
HaXOJUTh IIPOLEHTHOE CHUXEHUE
WIW  TPOLUEHTHOE  MOBBIIIEHUE
BEJIUYMHBI,

- pemaTrh HECJIOKHBIE JIOTUYECKHUE
3a71a4M METOJOM PaCCYKIACHUM.

- Pewamo npocmole U CJAOIHCHbBIE 3a0ayqu PA3HbIX

munos, a  makdce  3a0a¥u  NOBLIUEHHOU
mpyoHocmu,

- UCNOIb306aMb  pA3Hble KpamKue 3anucu Kak
MoOenu — meKkcmoe  CIOJCHbIX — 3a0ay O

NOCMPpOeHUs NOUCKOBOU CXeMbl U pelleHUs 3a0ay,

- pasziuyames Mooelb MeKcma u Mooeib peuleHus
3a0ayu, KOHCMPYUposamv K OOHOU MoOenu
PEWeHUss HEeCI0NHCHOU 3a0aiu  pasHble MoOenu
meKkcma 3a0ayil;

- 3Hamb U npumeHsms o0ba cnocoba noucka
pewienus 3a0ay (om mpeboeanus K yCio8uio u om
VCA08UsL K mpeboB8anuio);

- MOOenuposams  pacCysucoeHus npu  Noucke
peutenust 3a0a4 ¢ NOMOWbIO 2pagh-cxemvl;

- evldensimb  OIManvl  peuwieHuss  3adavu U
cooepaicanue Kaxncoo2o dmand,

- yMmemb  GuIOUpPAMb  ONMUMAILHLIL — Menoo

peutenus 3a0ayu U 0CO3HABAMb BblOOP Memooa,
paccmampueams  paziuyHvle Memoobl, HAX0O0Umbs
pasHvie peuteHus 3a0a4u, eciu 603MONCHO,

- aHanuU3Upo8amsv 3ampyoOHeHUs Npu peueHuu
3a0ay;

- BbLINOIHAMbL  pasiuuHbie  NPeodPaA308aHUs
NPeONoINCEHHOU 3a0ayu, KOHCMPYUPOBAMb HOBble
3a0a4u u3 OAHHOMU, 8 MOM Yucie oopamuule;

- UHMEPNPemupo8anms BLIUUCIUMETIbHBLE
pe3yibmamsl 6 3a0aye, UCCIe008amyb NOLYYEHHOE
peuerue 3a0ayu;

- QHATU3UPOBAMb  BCEBO3MOJICHBIE — CUMYAYUU
B3AUMHO20  PACNONOJNCEHUSL  08YX 00bEKmMos U
UBMEHeHUe UX XapaKkmepucmux npu CO8MecmHOM
08UdICEHUU (CKOpOCMb, 8peMsl, PACCMOosHUe) npu
peuieHuy 3a0ay Ha 08udiceHue 08yX 00beKmos KaKk
6 OOHOM, max U 6 NPOMUBONOTONCHBIX
HAanpasieHusx,

- UCCe006amb  BCEBO3MOICHbIE CUMYAYUU Npu
pewieHuu  3a0a4  Ha  OBUdCEHUe NO  peKe,
PAcCMampusams pasHvle CUCIeMbl OMCcUéma,

- pewiams pasHooOpasHbvle 3a0aUl «HA YACmUy,

- pewamsb u 0O0CHOBbIBAMb C8OE PeUeHUe 3a0ay
(6vl0ensimb  MamemMamudeckyld  OCHO8Y)  Ha
HAaxoxcoeHue Yyacmu Yucia u 4ucia no e2o 4acmu
HA OCHOBE KOHKPEMHO20 CMbICAA Opoou;

- 0CO3HaBamv U 0OBACHAMb UOEHMUYHOCMb 3A0aY
PA3HBIX MUNOS, CEA3BIBAIOWUX MPU BETUYUHbL (HA
pabomy, Ha NOKYNKU, HA O8UdNCEHUe). 8bl0elsimb
MU BEIUYUHBI U OMHOUWIEHUS MeHcOy HUMU,
npUMeHAMb ux npu  peweHuu  3a0ay,
KOHCMPYUpo8ams coOCmeeHHble 3a0a4 YKA3AHHbIX
Mmunog;

- 8lademsv OCHOBHHIMU MEMOOAMU PeuleHUs: 3a0ay
Ha cmecu, CNasbl, KOHYeHmpayuu,

- pewiams 3a0a¥u HA NPOYEHmbl, 8 MOM YUcie,
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CILOJICHbLE NPOYEHMbL C 0OOCHOBAHUEM, UCNOIb3YSL
pasHvle cnocoowl;

- pewamsb  JoeuvecKue — 3a0au  PAHLIMU
cnocobamu, 8 mom uyucie, ¢ 08ymMs OlOKaMU U C
mpemsi O10KaMu OAHHBIX C NOMOWbIO MAOAUY,

- pewiambv 3a0auu N0 KOMOUHAMOpUKe U Meopuu
seposimHocmell  HA4 ~ OCHOBe  UCHOIb308AHUSL
U3YYEHHBIX MEeMO0008 U 000CHOBLIBAMb peuleHUe,

- peuiams HeCl0JiCHble 3a0ayu no
MAmemMamuyecKol Cmamucmuxe;

- 081a0emb OCHOBHbIMU MEMOOAMU PeuleHUs.
CIOJHCEMHbBIX 3a0auy: apugpmemuueckutl,
aneebpauveckutl, nepebop 8APUAHMOS,
2eoMempudeckull, spapuueckuti, nPUMeHsIms ux 6
HOBbIX NO CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.

B noBceqHeBHOM KU3HM U NPU M3YYEHUH IPYTUX NIPEeIMETOB:
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- BBI/IBUTaTh TUIOTE3bI 0 | - gvI0enAMb NpU peuleHuy 3a0ay XapaKmepucmuxu
BO3MOKHBIX NPEICNbHBIX | paccMampusaemol 6 3a0ave Cumyayui, OmiudHsle
3HaYEHUSX MCKOMBIX B 3ajade | om DeanbHbIX (me, om KOMOpbiX
BEJIMYMH (J1e71aTh MPUKUIKY). abcmpazuposanucy),  KOHCMpYuposams  HOGble
cumyayuu ¢ y4émom Smux Xapakmepucmuk, 8
yacmuocmu, npu  pewenuu  3a0au Ha
KOHYeHmpayuu, VUumvleams NJIOMHOCMb
sewecmea,
- peuwiams U KOHCMPYUPOBAMb 3a0auu HA OCHOBE
paccmMompenusi peanbHblX CUmyayuti, 8 KOMoOpbvlx
He  mpeOyemcsi — MOYHbIUL  GbIYUCAUMETbHDIL
pe3yiemam,
- pewamdv 3a0auu  HA O8uUdICEHUe NO  peKe,
paccmampusas pasHvle CUCmeMbl Omciema.
- OnuceiBaTh OTIEeNbHBIC | -  Xapakmepuszoéamsv  6KIAO  BblOAIOUUXCSL
BBIJIAIOIINECS pe3yNbTaThl, | MAMEMAMUKO8 8 passumue Mamemamuky U UHbLX
2 MOJIyYEHHBIE B XOJ€ PAa3BUTHUSA | HAYUHBIX oOacmell;
= MaTEMaTHKH KaK HAyKH; - NOHUMAMb PONb MAMEMAMUKU 6 PA3BUMUU
g - 3HaTh MPHUMEPHl MaTeMaTHYecKux | Poccuu.
E OTKPBITHH M UX aBTOPOB, B CBSI3U C
= OTEUECTBEHHOW W BCEMHUPHOH
=) UCTOpHUEH;
£ |- moHMMaTh pOJb MAaTEMAaTHKH B
3] pasButuu Poccuu.
=
- Bri6upats NOAXOAUMM | - Hcnonv3ys usyuenHvle Memoovl, NPOGOOUMb
W3YYEHHBII METOJ A PEIICHUU | 00KA3ameibCmeo, GblNONHAMb ONPOBEPIHCEHUE;
U3YyYEHHBIX TUIIOB MAaTEMaTHUYECKHX | - 8b10UpaAmb U3yueHHble Memoobl U UX KOMOUHAyUU
= 3ajady; 0J151 peuleHuss MamemMamu4eckux 3a0ad;
= - TIPUBOJIUTH MIPUMEPHI | - UCNONBL308AMb MamemMamuieckue 3HaHus 074
g MaTeMaTUYECKUX 3aKOHOMEPHOCTEU | onucauuss 3aKOHOMepHOoCmel 8 OKpyxicaroujeti
= B OKpY)Karolllel AEMCTBUTEIBHOCTHU | OelCmeumenbHOCmu U npou38e0eHUsx UCKyccmed,
S Y TIPOU3BEJICHUSX UCKYCCTBA. - npumensms  npocmeuuwiue - NPOSPAMMHbIE
E cpedcmea U 2NEKMPOHHO-KOMMYHUKAYUOHHbLE
S cucmemvl NPU peueHur Mamemamuieckux 3a0au.
2]
=

COAEPKAHUE YYEBHOI'O ITPEIMETA

JJIeMeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU

Cornacio ®I'OC ocHoBHOro 001ero oopazoBaHMs B KypCc MaTeMaTHKH BBeJEH paszzaen «Jlorumkay,
KOTOPBIM HE Mpe/InoiaraeT JONOJHUTENbHBIX YaCOB HA U3YYEHUH U BCTPAUBAETCS B PA3IMUHbIC TEMbI
KYpCOB MaTE€MaTHUKH U TPEIBAPSIETCS O3HAKOMIICHHUEM C DIIEMEHTaMHU TEOPUH MHOXKECTB.

MHo:xecTBa U OTHOIIEHUS] MEKTY HUMH

MHOX€eCTBO, Xapakmepucmuieckoe c80UCME0 MHON*CECmEd, SIIEMEHT MHOXKECTBA, nycmoe, KOHeuHoe,
beckoneunoe muoxcecmeo. IlonmHoxkecTBo. OTHOIIEHNE MPUHAICKHOCTH, BKIIOYECHHUS, PABEHCTBA.
DNeMEeHTBl MHOXECTBA, CIIOCOOBI 3aJlaHUsl MHOECTB, PACHO3HABAHUE NOOMHONMCECME U INeMEHNO8
NOOMHONACECME C UCNONb308AHUEM KPY208 Diiepa.

Onepauuu HaJg MHOKeCTBAMM

Ilepeceuenne u oOBEIMHEHHE MHOXKECTB. Pasznocmb MHOJMCECmS, O0ONOJHeHUue MHOMCeCmsa.
Hnmepnpemayus onepayutl HA0 MHONCECMEAMU C NOMOWbBIO KpYeos Diliepa.

DJIeMeHTBbI JIOTUKH

Ompenenenue. YTBepKaAeHHS. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. JlokazaTenbcTBO OT
npoTuBHOTO. TeopeMa, oOpatHas faHHOU. [Ipumep 1 KOHTpIIpUMeED.

Boicka3biBaHUA
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VIcTHHHOCTD W JIOKHOCTHh BBICKa3bIBaHHs. ClodicHble u npocmule @vickazviéanus. Onepayuu HAO
BbICKA3LIBAHUAMU C UCNONIb308AHUEM JTIO2UYECKUX CBA30K. U, WU, He. YCloeHble 6biCKA3bIBAHUS.
(umnauxayuu,).

Yucia

PanuonanbHble unciaa

MHoecTBO palmoHalbHbIX yucell. CpaBHEHUE pallMOHAIBHBIX yucel. JlelficTBUS ¢ palMOHaIbHBIMU
yrucnaamu. [lpeocmasgnenue payuoHaibHO20 YUCIA 0eCAMUYHOU OpoObIO.

HppaunoHajbHbIe YHCIA

[lonaTe wWppanuoOHAJIBHOrO 4ucna. Pacno3HaBaHue  UppalMOHAIbHBIX — yucen. [Ipumepsr

JoKa3aTeNnbeTB B anrebpe. MppanmoHanbHOCTD qncnaxﬁ . IIpumenenue B reomerpun. CpagHeHue
UppayuoHanbHulx yucen. MHodxcecmeo 0elcmeumenbHulX Yuce.

ToxaecTBeHHBbIE MPEOOPaA3OBAHUST

YucsioBble 1 OyKBEeHHbIE BbIPAKEHUS

Bripaxkenue ¢ nepeMeHHON. 3HaueHue BbIpakeHus. [locTaHOBKa BBIPayKEHUN BMECTO IEPEMEHHBIX.
[esble BbIpasKeHU s

CreneHb ¢ HaTypaJlbHBIM IOKa3zateiaeM U e€ cBoiicTBa. IIpeoOpazoBaHusi BBIpaXKEHUN, COJEpKaLIUX
CTEIEeHU C HATYpaJbHBIM [TOKa3aTeJIeM.

OnHouneHn, MHOrowieH. J[eHCTBUS C OJHOWIEHAMH W MHOTOWIEHAMH (CIIOKEHHE, BBIYHTAHUE,
yMHOXeHHE). DPOopMynbl COKPAIIEHHOTO YMHOXXEHHS: Pa3HOCTh KBaJpaToB, KBagpaT CyMMbl U
paszHocTH. Pa3no)keHre MHOroujgeHa Ha MHOMKUTENIM: BBIHECEHHE OOIIEro MHOXHTENS 3a CKOOKH,
2PYNNUPOBKA, NpuMeHeHue @Qopmyl COKpawéHHo2o ymHoxcenus. Keaopammuolii mpéxuien,
Pasnodxicenue KeaopamHno20 mpexyieHa Ha MHONCUMEU.

JIpoGHO-panuoOHAIbHbIE BHIPAKEHHUS

Crenenp ¢ 1ensiM moKaszareneM. llpeoOpa3oBaHue IpOOHO-IMHEHHBIX BBIPAKEHUI: CIIOXKECHHE,
YMHOXEHHE, JeleHue. Aneebpauueckas 0Opobs. [Jonycmumvle 3HAUEHUs NEePEeMEHHbIX 6 OpOOHO-
payuoHanvhsix evipadxcerusax. Coxkpawjenue aneeopauueckux opooei. Ilpusedenue ancebpauueckux
Opobeti k obwemy 3namenamento. /leticmeus ¢ aneedpaudecKkumy OpodIMU: ClLOdCeHUe, 8bliumanue,
VMHOdMCEHUe, 0elleHue, 8036e0eHUe 8 CeneHb.

IIpeobpazosanue vipasiceHull, cOOEPHCAUUX 3HAK MOOYIIA.

KBagpatHbie KopHU

Apudmernueckuil KBaapaTHbI KopeHb. [IpeoOpa3oBaHue BbIpaXeHHH, COAEpX allUX KBaJpaTHbIE
KOpDHM: YMHOJKEHUE, JEJIICHHUE, BBIHECEHUE MHOXKUTEN W3-TI0J 3HAKa KOPHS, GHECeHue MHONCUmMeNs
no0 3HAK KOPHS.

YpaBHeHUS U HEPABEHCTBA

PaBencrBa

UYucnoBoe paBeHcTBO. CBOMCTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMeHHOM.

YpaBHeHus

[TonsiTe ypaBHeHMsI U KOpHSI ypaBHeHUs. [Ipedcmasnenue o pagnocunvhocmu ypagnenuu. Obnacmo
onpeoeneHus ypagHerus (061acms 0ONYCMUMbIX 3HAYEeHUl NePeMeHHO).

JInHeiiHOe ypaBHeHHe U ero KOPHHU

Pemenne nuHEWHBIX ypaBHeHUH. Jluweunoe ypasuenue c napamempom. Konuuecmeo kopmeu
JIUHEUHO020 YypasHenus. PeuieHue TuHetiHbiX YpasHeHUll ¢ NapamempoMm.

KBanpaTrHoe ypaBHeHHe M er0 KOPHH

KBanpatusle ypaBHeHus. HemonHble KBajapaTHble ypaBHEHHUS. JIMCKpUMHHAHT KBaJApaTHOIO
ypaBHeHus. Popmyna KopHeW KBaJpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PelieHne KBaJpaTHBIX YpaBHEHUMH: HCIOJIb30BaHHE (OPMYIIBI JUJISl HAXOXKJIEHUS
KOpHEH, epaguueckuti memoo peuleHus, pasiodceHue Ha MHONCUmenu, Hnoobop KopHeu ¢
ucnonv3osanuem meopemol Buema. Konuuecmso xopheii k6adpamnozo ypagHeHus 6 3a8UCUMOCHU OMm
e2o ouckpumunanma. buxeaopammnuie ypasnenus. Ypasnenus, ceooumvle K TUHEHbIM U KAOPAMHbIM.
Keaopammnuie ypasnenus c napamempom.

/IpoOHO-panuoOHAJIbHbIC YPABHEHUS

Pemenue nmpocredmmx ApoOHO-TUHEHHBIX YpaBHEHUH. Pewenue OpoOoHO-payuoHalIbHbIX YPAGHEHULL.
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Memoovl  pewienusi  ypasHeHuil: Memoobl PAGHOCUTbHBIX  NPeoOpPA306anull, Memoo 3aMeHbl
nepemenHoU, epaguyeckuil memoo. Hcnonvzosanue ceoticmea YyHKyull npu peulenuu ypasHeHuil.

IIpocmetiwue uppayuonanvhvie ypasHenus suoa . / f(x)=a, \/f (x) = \/g (x) -

Vpasnenus euda X" = a .Ypasnenus 6 yenvix uucnax.

CucreMbl ypaBHeHM

YpaBHeHHE ¢ AByMs IEpeMEHHBIMU. JIMHEHHOE ypaBHEHHE C JIBYMs IIEpEMEHHBIMU. [Ipsamasn Kak
epaguueckas uHmepnpemayus MIUHeHO020 YPAGHEHUS C 08YMS NepeMeHHbIMU.

[TonsiTue cucremsl ypaBHEHUN. PerieHue cuctemsl ypaBHEHUM.

MeToapl pelieHrs CUCTEM JIMHEWHBIX YpaBHEHUN C JABYMS IEPEMEHHBIMU: 2paguueckutl memoo,
Memoo CLOHCeHUsl, METOJT TIOJICTAHOBKH.

Cucmembol TuHelHbIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnosbie HepaBeHcTBAa. CBOMCTBAa YKMCIOBBIX HEpaBeHCTB. [IpoBepka crpaBeIMBOCTH HEPABEHCTB
IIPH 33/IaHHBIX 3HAYCHUSX MEPEMEHHBIX.

HepaBencTtBo ¢ mnepemennoii. Crporme u HecTporue HepaBeHCTBa. QObnacms onpedenenus
Hepagencmaea (061acms 0ONYCMUMbBIX 3HAYEHUl NePeMeHHO).

Pemienue nuHeHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u e2o pewenus. PewieHue K8aOpamHulX HepABeHCMS. UCNOb308AHUE
ceolCcm8 u epagura KeaopamuyHo QYHKYuu, mMemoo UHMepeaios. 3anucey peuleHus Keaopamuo2o
Hepagencmaa.

Pewenue yenvix u 0pobHO-payuonaibhblx HepageHcme Memooom UHMEPEAlos.

CucreMbl HEPaBEHCTB

CucreMbl HEpaBEHCTB C OJHOM NEepeMeHHOH. PelieHue cucreM HEpaBEHCTB C OJHOM NEPEMEHHOM:
TUHEHHBIX, Kgadpamubix. 1300pakeHue peleHns CUCTEMbl HEPaBEHCTB Ha YUCIIOBO MPsAMOii. 3anuch
pEeLIEeHNs CUCTEMbI HEPABEHCTB.

DOyHKUUHA

HHonsaTne pyHKUUN

JlexapToBbl KOOPAMHATHI Ha II0CKOCTH. POpMUPOBAHUE MTPEICTABICHUM O METaPEeMETHOM OHITUU
«koopauHaTely. CrnocoObl 3aaHus (YHKIHM: aHATUTHYECKUM, rpadudeckuii, Tabnuunbiii. ['paduk
¢bynkuuu. Ilpumepbl ¢GyHKIWH, TOTy4aeMBIX B IPOLECCE HCCIENOBAHUS PA3UYHBIX PEATbHBIX
IPOLECCOB M pelieHus 3ajad. 3HaueHue (QyHkuuu B Touke. CBoiicTBa (¢yHKuMiA: o00nacTh
orpezeneHus, MHO>KECTBO 3HaYEeHU, HYJIH, MIPOMEXYTKH 3HAKOMOCTOSIHCTBA,
YEMHOCMb/HeYéMmHOCMb, TIPOMEXKYTKH BO3pacTaHUS W yObIBaHHS, HauOOJblliee W HaMMEHbIIee
3HaueHus. MccnenoBanue QyHKIUY 110 €€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢hynkyuu. Kycouno 3a0annvle gynkyuu.

JIuneiHnas GpyHKIus

CaoiicTBa U rpaduk JuHEeHHON QyHKIMH. YTIIOBOM KO3pduuueHT npamoil. Pacnonoxenue rpagpuka
JUHEWHOW (YHKUMU B 3aBUCUMOCTH OT €€ YIJIoBOro Kod(pQuuueHTa U CBOOOJHOrO YJIeHA.
Haxoorcoenue xosghguyuenmos nunetinoti pynkyuu no 3a0aHHbIM YCLOBUAM: NPOXOHCOEHUE NPAMOU
uepez 08e MOYKU C 3A0AHHBLIMU KOOPOUHAMAMU, NPOXOAHCOEHUEe NPAMOU uepe3 OAHHYI0 MOUKY U
NapanieibHol OaHHOU NPSMOUL.

KBaaparnunas pyHkuus

CroiictBa u rpaduk KBaapaTudHo ¢yHKIMH (mapadona). [locmpoenue epagurxa K6adpamuyHou
Qyukyuu no moukam. Haxoxnenue Hynel KBagpaTUUYHOM (QYHKLIMH, MHOdMCECMEa 3HAYEHUl,
NPOMENCYMKOB 3HAKONOCHMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCMIU.

OOpaTHasi NPONOPUHOHATBHOCTD

k k
CaoiicTBa (pyHknun y =—y = —. I'unepOona.
X x

I'pagpuku ¢hynkyuii. Ilpeobpazosanue epagurxa ¢ynxyuu Y= f(X) ona nocmpoenus epaguxos
¢ymryuii suoa y = af (kx+b)+c.
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I'papuru ynryui y=a+ﬁ, y=-x,y=¥x, y=|x.
+

ITocsienoBaTeILHOCTH M MPOTPeCcCHH

UucnoBas mocneaoBaTelbHOCTh. [IpuMepbl 4YMCIOBBIX —TOCJelOBaTelbHOCTEH. beckoHeuHble
nocneaoBarenbHoCcTH. Apudmernueckas mporpeccusi U e€ cBoiicTBa. ['eoMerpuueckas Mporpeccus.
Dopmyna obweco unewa u cymmsbl N NEPEbIX UNEHO8 APUPDMEMUUECKOU U 2e0MempUuiecKot
npoepeccuil. Cxo0auasacs ceomempuyecKkas npocpeccus.

Penienue TeKCTOBBIX 33124

3anaum Ha Bce apupMeTHYECKHUE eiiCTBUS

Pemenne TexcToBBIX 3amau apudmernyeckuM crocobom. Mcmonb3oBaHue TaOIHIl, CXEM, YEPTeKEH,
JPYTUX CPEICTB MPEICTABICHHS JAHHBIX TPU PEIICHUH 3aIa4H.

3agauu Ha IBHKEHUE, PA0OTY U MOKYNKH

AHamm3 BO3MOXHBIX CHTyallMid B3aUMHOTO PACIOJIOXKCHUS OOBEKTOB TPH MX JIBHKCHHH,
COOTHOILIEHUS] 0O0BEMOB BBITIOIIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agauu Ha YACTH, 10JIH, TPOLEHTHI

Pemenue 3amay Ha HAXOXKIACHHUE YaCTH YHCJIA U YMCIIA IO €ro JacTu. PemeHue 3a1ad Ha MPOICHTHI U
noiu. [IpuMeHeHne mponopIuii py peleHuH 3aad.

Jlornueckue 3agaumn

Pentenue norudeckux 3anau. Peuterue no2uyeckux 3a0ay ¢ nOMoubio epagos, mabauy.

OcHOBHBbIE MeTOAbl pellleHHs] TeKCTOBBIX 3a4a4y: apuPMETHUSCKUN, aireOpanmdyeckuid, mepedop
BapHaHTOB. [lepguunvie npedcmaesieHus O OpyeUx Memooax peulenus 3a0ay (2eomempuyeckue u
epaghuueckue memoost).

CrarucTuka v Teopusi BepOSATHOCTEN

CraTrucruka
TabnuuyHoe u TpaduuecKoe MpeACTaBICHNE JaHHBIX, CTOJIOYATHIE U KPYTOBBIE TUATPaMMBI, TpaduKHy,
MPUMEHEHHUE JAUarpaMM U rpaduKoB JUIsl OMHCAHUSA 3aBUCUMOCTEH peabHBIX BEIWYHH, U3BJICUCHUE
uHbopManun w3 Tabnwm, auarpaMM u TpadukoB. OmmcaTenbHBIE CTATHCTUYECKHE ITOKA3aTeNd
YHUCIOBBIX HAOOpOB: cpeaHee apupMeTHyeckoe, meduana, HauOoJblllee U HaUMEHbIIee 3HAYCHMS.
Mepsbl pacceuBaHus: pa3Max, OUCHEPCUsl U CMAanoapmHoe OmKIOHeHUe.
CnyuyaitHas U3MEHUMBOCTh. VI3MEHUNMBOCTH MIPH U3MEpeHUsX. Pewarowue npasuna. 3akonomepHocmu
8 UBMEHYUBLIX GEIUYUHAX.
Cayuaiinble cOObITHS
CrnyyaiiHble ONBITHI (3KCIEPUMEHTHI), dJIEMEHTapHbIE ciay4ailHble coObITHUs (McXoibl). BepostHOoCcTH
sieMeHTapHbIX cOObITUH. CoOBITUS B CIydallHBIX OSKCIIEPUMEHTaX U OJaronpusTCTBYIOLIHNE
JJIEMEHTapHBIE COOBITHS. BeposTHOCTH cCiiydailHBIX CcOOBITHI. OTBITEI ¢ PaBHOBO3MOXKHBIMHU
3JIEMEHTApHBIMH COOBITUAMU. Kilaccuueckue BEpOSATHOCTHBIE OIBITBI C HCIIOJIB30BAHUEM MOHET,
KyOukoB. Ilpedcmasnenue coovimuii ¢ nomowwto ouazpamm unepa. Ilpomusononodichvie cobvimus,
0bveouHenue u nepeceuenue coovimuul. Ilpasuno cnoocenus eeposmuocmeu. Cnyuatinwvli 8b100p.
lIpeocmasnenue sxcnepumenma 6 euoe depesa. Hesasucumovle cobbimus. Ymnoowcenue eepossmuocmetl
Hesasucumvlx coovimuti. IlocnedogamenvHvle Hesagucumvle ucnoimauus. IlpencraBieHue o
HE3aBUCHMBIX COOBITHSX B )KHU3HH.

dnemenmovt KOMOUHAMOPUKU

Ipasuno ymuooicenus, nepecmanosxu, pakmopuan yucia. Couemanus u yucino covemanui. opmyna
yucna cowemanuu. ITpeyeonvnuk Ilackana. Onvimel ¢ 0OILWUM  HUCIOM  PABHOBOZMONCHBIX
IeMeHMAapHbIX cobbimuil. Bvlyucnenue eeposmuocmeti 8 ONbImMax ¢ NpUMeHeHueM KOMOUHAMOPHBIX
Gdopmyn. Ucnvimanua Bepuynnu. Ycnex u neyoaua. Beposmnocmu cobvimuii 6 cepuu uUcnvlmaHutl
bepuynnu.

Crnyuaiinvle 6enuyuunbsl

3HakomMcmeo co CryyaluHbLIMU 8ETUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMHBIX CAVYAUHbIX 6eIUYUH.
Pacnpedenenue eeposmuocmeti. Mamemamuueckoe odxcuoanue. Ceolicmea mamemamuyeckKo2o
oodicudanus. Ilonamue o 3axone 6onvuux yucen. Mzmepenue geposmuocmei. Ilpumenenue 3axona
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oonbuux yucen 8 coyuojiocuu, cmpaxoeaHuu, 6 30pa600xpaHeHuu, obecneyenuu OezonacHocmu
Hacenlerus 6 llp€38bllla1;lelx cumyayusix.

Hcropust MaTeMaTUKH

Bosnuxnosenue mamemamuxu kak Hayku, smansl e€ passumus. OcHOHble pazoeibl MamemMamuKu.
Buioarowuecs mamemamuxu u ux 6xnao 6 pazgumue HayKu.

beckoneunocmv mmooicecmea npocmuix uucen. Hucna u onumsl ompesxkos. Payuonanvuvle yucha.
Ilompebnocms 6 uppayuonanvrvix yucrax. Lllxona [ugpazopa

3apoorcoenue anceopvt 6 neopax apugmemuku. An-Xopesmu. Pooicoenue OYK6eHHOU CUMBOIUKU.
11. @epma, @. Buem, P. Jlekapm. Hcmopus sonpoca o Haxodicoenuu ¢opmyn KopHel areeopauieckux
ypaeueruii cmeneteltl, bonvuiux wemoipéx. H. Tapmanws, [oc. Kapoano, H.X. Abens, O.1 anya.
Ilosgnenue memooda KoopoOuHam, NO3BONANOWE20 NEPesoOUmMdb ceomempuyeckue 00beKmvl HA A3bIK
aneeopul. Ilossnenue epaguros yukyui. P. lekapm, II. @epma. [lpumepovl paznuunvlx cucmem
KOOpOuHam.

3aoaua Jleonapoo Iluzanckoeo (Q@ubonauuu) o kpoaukax, yucia Quobonauuu. 3adaua o wWaxmamuou
oocke. Cxo0umocmsb 2eomempuieckoll npocpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxosoe oeno, azapmuvie uepvl. Il. @epma, b.Ilackans, A.
bepnynnu, A.H.Konmozopos.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: J1.Ounep. H.U.Jlobauesckuu, I11.J1. Yebviuies, C.
Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: [lemp |, wkona mamemamuyeckux u Hagueaykux HayK, pasgumue
poccutickoeo ¢noma, A.H.Kpwinos. Kocmuueckas npoepamma u M.B.Kenowiu.

YYEBHO - TEMATHYECKHWH IJIAH

7 Kaace
Ne | Copep:xanue nporpaMmmsl KoimmuecTBo B ToM 4mciae
n/n 4acoB KOHTPOJIbHbIE
padoThI
1 BripaxkeHus, TOXK/1eCTBa, YpaBHEHHS 22 3
2 DYHKIIH 10 1
3 CreneHb C HATypaJIbHBIM MOKa3aTeIeM 10 1
4 MHorousneHs! 17 2
5 DopMyIIbl COKPAIIIEHHOTO YMHOXEHUS 19 2
6 CucreMbl TUHENHBIX YPaBHEHUH 16 1
7 IToBTOpEeHME 8 2
Hroro 102 12
8 kiracc
1 | ParimoHansHBIE IpOOH 23 3
2 | KBagpaTHble KOpHH 19 2
3 | KBanparnsie ypaBHeHUs 21 2
4 | HepaBeHcTBa 20 2
5 | CreneHb ¢ 1eJIbIM OKa3aTeneM. DJIeMEHThl CTATUCTUKU 11 1
6 | [ToBropenue. Pemenue 3amau. MIToroBeie KOHTPOJIHHBIE 8 2
paboThI (3a MepBOE NOJIYTOJHME U 32 TOJT)
UTOTO 102 12
9 kaace
1 | KBagpaTtuunas ¢pyHkus 22 3
2 | YpaBHEeHMs ¥ HEpAaBEHCTBA C OJHOM NepeMeHHON 14 1
3 | YpaBHeHUs 1 HEPABEHCTBA C IBYMsI IEPEMEHHBIMU 17 1
4 | ApudmMerndeckas 1 reoMeTprUecKasl IPOrpeccuu 15 2
5 | DnemMeHThl KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEM 13 1
6 | [ToBropenue. Pemenue 3amau. MIToroBeie KOHTPOJIHHBIE 21 2
paboThI (3a MepBOE NOJIYTOHE U 32 TOJT)
UTOTO 102 10
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Conep:xanue Kypca ajare0psnl 7 Kiacca

3 yaca B Heae10, 102 yaca 3a roa
Bripaxenus, To:kaecTBa, ypaBHeHus (224)

MHoOX€ecTBO panuoOHaNbHBIX uncen. CpaBHEHUE palUMOHANBHBIX uncen. JledictBus c
palMoOHaNBHBIMM 4KciIaMu. BplpaxkeHue ¢ mnepeMeHHOW. 3HadyeHue BelpaxkeHusa. [loacraHoBka
BBIPAKEHUI BMECTO NIepeMeHHbIX. UncinoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX paBEHCTB. PaBeHCTBO ¢
nepeMeHHoi. YucnoBble HepaBeHCTBA.  1oowdecmeennvie npeobpaszosanus. [loHstue ypaBHEHUS U
KOpHS ypaBHeHUs. [Ipeocmasnenue o pagnocunvhocmu ypaenenuti. Obnacms onpeoenenus ypasHeHus
(obnacms  Oonycmumvix 3HaA4eHull nepemenHou). Memoovl pewilenuss ypasHeHuul: Memoobl
PABHOCUNLHLIX npeobpa3zoeanuti. PellleHne JUHENWHBIX ypaBHEHUN. AHalu3 BO3MOXHBIX CHUTYyalUi
B3aMMHOI'0 PACIIOIOKEHHSI 0OBEKTOB MPH UX ABMXKEHUU, COOTHOUICHHS] 00bEMOB BBIMOIHIEMBIX padboOT
IpU COBMECTHOW pabote. Jlunetinoe ypasnenue c napamempom. Konuuecmeo xopueu numelinoco
ypaeuenus. Pewenue nuneiinvix ypaswenuti c¢ napamempom. PellleHre TEKCTOBBIX 3a/1a4
apudmernueckuM cmocobom Vcmonp3oBaHWe TaOMUIl, CXEM, YepTeXKEeH, APYyrux Cpe/CTB
MPEACTABJICHUS JAHHBIX IIPHU pEUICHUM 3ajad. PerieHue 3a1a4 Ha Hax0K/I€HUE YacTH YMCJIa U YUCia
[0 €ro yactu. Pemenne 3a1a4 Ha NPOUEHTHI U 10au. [IpuMeHeHrne nponopuuii npyu pereHny 3a1ay.
OcHOBHbBIE METOJBI PEIICHUS TEKCTOBBIX 3ajady: airedpanyeckuid. OmucaTeNbHbIE CTaTUCTHYECKUE
MOKa3aTeN YHCIOBBIX HAaOOpOB: cpenHee apudmerndeckoe, mMeouana, HauOOIbIIee W HAUMEHBIIEEe
3HaUeHUS. 3Japooicoenue ancebpvl 6 Hedpax apupmemuru. An-Xopesmu. Poowcoenue 0yKeeHHOU
cumeonuxu. I1.@epma, . Buem, P. [lexapm. Bwioarowuecs mamemamuky U ux 6Kia0 8 pazeumue
nayku. C. Kosanesckas, A.H.Konmozopos.

KonTposabHbie padoThl
CraproBasi KOHTpPOJIbHasI padoTa
KonTpoubHnas padoraNel mo Teme «BpipaskeHHsl M TOXKIECTBA»
KontpoabHas padora Ne2 mo treme «YpaBHEeHUsD)
IMocne uzydyennsi tembl «BbipaeHnusi, TOK1eCTBA, YDPABHEHUD> YYEHUK HAYYUTCS
e onepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSMHU: PABEHCTBO, YUCIOBOE PABEHCTBO, YpaBHEHHE,
KOpPEHb YpaBHEHMS, PEUICHUE YPABHEHMS; COCTABIIATh YMCIOBBIE BBIPAXKEHUS IMPU PELICHUU
MPAKTUYECKUX 3aa4 U 337a4 U3 APYTUX Y4eOHbIX IPEIMETOB;
® OLICHUBATh PE3YJIbTATHI BEIYMCICHUN MPU PEIICHUH MPAKTUUECKUX 3a/1a4;
® BBINOJNHATH HECIOXXHBIE TPeoOpa3oBaHUsl IETBbIX BBIPAKEHUN: PpaCKpbIBaTh CKOOKH,
IPUBOJIUTH MOAOOHBIE CIIaraeMble;
® TIPOBEPATH, ABJISIETCS JIU JAHHOE YMCIIO PEIIEHUEM YPAaBHEHMUS,
® COCTaBJIATh U PEIIATh JMHEHHBbIE YPABHEHUs NPHU PEIICHUM 3aJay, BO3HUKAIOUIUX B JPYIHX
yueOHBIX TMpeAMEeTax; pellaTh HEeCIOXHbIe CIOKETHBIE 3aJaud pa3HbBIX THUIIOB Ha BCe
apudMeTHIeCKHe IeHCTBHUS;
® CTPOUTh MOJENb YCIOBHS 3aJadyd (B BHAE TAaOJHIIBI, CXEMbl, pUCYHKA WJIH ypaBHEHUS), B
KOTOPOM JJaHbl 3HAYEHUS ABYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYUH, C IIEJIbIO TOMCKA PEIICHUS
3a/1a4i;
® OCYILECTBJIATH CIIOCOO MOMCKA pEIIeHUs 3a/laud, B KOTOPOM pacCyXJIEHHE CTPOUTCS OT
ycIoBUSL K TpeOOBAHUIO WM OT TPeOOBaHMS K YCJIOBHIO; COCTABJIATH IUIAH PEIICHUS 3a7auu;

BBIJICNIATH OTAIbl PEIICHUS 3a/1a4H;

® UHTEPHPETUPOBATh BBIYMCIMUTENbHBIE PE3YJIbTaThl B 3a7ade, HCCIEAOBaTh IMOJIYYEHHOE
pelIeHne 3a1a4H;

® BBUIBUTATh THUIOTE3bI O BO3MOXKHBIX MPEJCTbHBIX 3HAYCHUSX HMCKOMBIX B 3a7a4€ BEITUYHH
(menaTh MPUKHUAKY); BBIOMPATh MOAXOMASIIUN W3YYEHHBIH METOJN ISl PEIICHUH H3yYCHHBIX
TUIIOB MaTeMaTUYeCKUX 3aJ1ay;

® UMETh MPEACTaBICHUE O CTATUCTHUYECKUX XAPAKTEPUCTUKAX, MPEICTaBIATh JAHHBIE B BHJIE
TaONuIl, YuTaTh WH(GOpPMAIIMIO, TPEICTABICHHYIO B BHJIE TAaOIHIIBI, OMPEICNsiTh OCHOBHBIE
CTaTHUCTUYECKUE XapaKTEPUCTUKU YUCIIOBBIX HAOOPOB;

® CpaBHUBATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKHU, IMOTYYEHHBIE B MPOLIECCE PELICHUS
MPUKIIATHON 3aa4u, U3yUEHUs] PEAIbHOTO SIBJICHUS;
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ONUCHIBaTh OT/EJBHBIE BBIAAIOIIUECS PE3YJIBTATHI, TOJYYEHHBIE B XO/I€ PA3BUTUS MATEMATHKU
KAaK HayKU;

3HaTh NPUMEPHl MATEMAaTUYECKUX OTKPBITUM M MX aBTOPOB, B CBSI3M C OTEUECTBEHHOW U
BCEMHUPHOH UCTOPHUEH;

IIOHUMATh POJIb MaTEMaTUKU B pazsutuu Poccuu;

OIMCHIBATh OTJIENIbHbBIE BBIIAIOLIMECS PE3YJIbTAaThl, IIOJYyUYEHHBIE B X0JI€ PA3BUTUSI MAaTEMaTUKU
KaK HayKU;

3HaTh NPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHM M HX aBTOPOB, B CBSI3U C OTEYECTBEHHON M
BCEMUPHOUN UCTOPHUEH;

Ilocae H3YyYCHUH TEMbI YYCHHUK MOJYYUT BO3MOKHOCTH HAYIUTHLCH:

BbINOIHAMb CPABHEHUE Pe3YIbMANO8 GbIUUCIeHUL NPU PeueHUul NPAKmu4ecKux 3a0ad, 8 mom
yucie nPUOIUINCEHHBIX GbIYUCTEHULL,

COCMAsIAMb U OYEHUBAMb YUCTOBbLE BbIPANCEHUS NPU PEUeHUU NPAKMUYeCKUX 3a0ay u 3a0ay
u3 Opyaux yueOHvlx npeomemos;

ONnepupoeamv NOHAMUAMU. YPAGHEHUe, KOPEHb VYPAGHEHUs, PABHOCUNbHLIE VPAGHEHUs,
obnacmo onpeoeieHusl YPaeHeHUsL,

pewams  JUHeliHble YPAGHeHUs U YPABHEHUs, C800uUMble K JUHEUHbIM C NOMOUWBIO
MOACOECMBEHHBIX NPEOOPA306AHUIL,

pewams JuHeliHble YPAGHEeHUs C Napamempamu,

COCMAsIAms U peuams JuHeliHble, YPAGHeHUs, K HUM C800SAWUecs Npu peueHuu 3a0ay opyaux

VUeOHbIX NPeOMemos,

BbINOIHAMb OYEHKY NPA8OON000dUst pe3yIbmamos, NOLYYAeMbIX NpU PeuleHuu JUHEHbIX

ypaeneHut,

8bI0UpaMb COOMBEMCmMeyrowue ypagHeHus, OJisl COCMAGIeHUs MAMeMamuyecKol Mooenu
3A0AHHOU PeanbHOU CUMYayUu UIU RPUKIAOHOU 3a0adu,

yMemb UHMEPNPEemupo8ams NOJYYEeHHblI NPU peulenul YPAasHeHus:, pe3yibmam 6 KOHMeKCme
3A0AHHOLL PeabHOU CUMYayuU iU NPUKIAOHOU 3a0ayu,

pewams npocmsie U CIONHCHbIE 3A0aYU DPA3HLIX MUNO0S, d MAKdHCe 3a0ayu NOBbIULEHHOTU
mMpyoHOCmu,

UCNONL306aMb  pA3HbIE KPAMKUE 3aNUCU KAK MOOeIU MeKCMO8 CIONCHbIX 3a0ay 0Js
NOCMPOeHUs NOUCKOBOU CXeMbl U pelleHUs 3a0ay,

paznuiams mMooeib MeKCma U Mooeilb peuleHus 3a0ayi, KOHCmMpYyuposams K 0OHOU Mooenu

PeUeHUsl HeCIONCHOU 3a0aqu pasHble MOOeiu MeKCma 3a0ayu;, 3Hamb U NPUMeHsms 00a
cnocoba noucka pewienust 3a0a4 (om mpebosanusi K yCio8uro u 0m yciogus K mpebo8anuio);
MOOENUPOBAMb PACCYHCOCHUSL NPU NOUCKE PeUuleHUsl 3a0ay ¢ NOMOWbIO 2pagh-cxembl,
8b10eIsIMb IMANbl peueHUs 3a0a4u U co0epAHCanue Kaxrcoo2o Imand,

yMemb 8blOUPaAMb ONMUMATILHBIU Memoo0 peuleHuss 3a0aiu U 0CO3HA8AMb 8blO0p Memood,

PAcCMampusams pasiudhble Memoobl, HAX00UMb PA3HbLE PEUEHUs 3a0adl, eCli 603MONCHO;
AHATU3UPOBANL 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

BbINOIHAMY PA3IUYUHbIE NPe0OPA308aHUS NPEONONCEHHOU 3a0ayU, KOHCMPYUpo8ams HOBble
3a0ayu u3 OAHHOU, 8 MOM YuUCle 0Opammbvie;

UHMEPNPEMUPOBAMb  GbIYUCTUMENbHbIE Pe3YIbmamyvl 6 3adaue, UCCIe008amsb NOJYUEHHOe

pewenue 3a0adu;

AHAUSUPOBATNL BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 DACNONONCEHUS 08VX 00BEKMos U
U3MeHeHUe Ux XapaKkmepucmuk npu COBMeCmHOM O8UNCEHUU (CKOPOCMb, 8peMs, pacCmosiHue)
npu peweHuu 3a0ay Ha 08udiceHue 08yx 00beKmo8 Kak 8 00HOM, MAK U 8 NPOMUBONONONHCHBIX
HanpasiIeHusx;

UCCNe008amb  8CEBO3MOIICHbIE CUMYAYUU NPU  peuleHUuu 3a0a4y Ha O08UdCeHue no pexe,

paccmMampusams pasHvle CUCHEeMbl OMcYéma,

pewams pasHooOpasHvle 3a0auu «HA 4acmuy, pewamsb U 0DOCHOBLIGAMb CB0€ peuieHue
3a0au (8vloenams MamemamudecKyro OCHO8Y) HA HAXOXHCOeHUe Yacmu Yucid U 4ucia no e2o
Yacmu Ha OCHO8e KOHKPEMHO20 CMbICIA OpoOU;
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® ocosHasamb U OOBACHAMb UOEHMUYHOCMb 3a0a4 PA3HLIX MUN0B, CEA3bIEAIOWUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA O8UCEHUE). B8blOeNaMb dMU BEAUUUHBL U OMHOULEHUS]
MedHcOy HUMU, NPUMEHAMb UX NpU peulenul 3a0ay, KOHCMpYyUposams cOOCMEEHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gulOenAmb NpuU peuenul 3a0a4 Xapakmepucmuky paccmMampueéaemol 6 3adaie CUmyayuu,
OMIUYHBIE OM PeanbHblX (Me, Om KOMOpblX adCmMpazuposanucy), KOHCMpyuposams HO8ble
cumyayuu ¢ y4émom dmux XapaKmepucmux,
® pewamb U KOHCMPYUpO8amb 3a0a4u HA OCHOBE PACCMOMPEHUs PealbHblX CUmyayull, 6
KOMOPbIX He mpebyemcs MoUHbll bIYUCTUMENbHBIU Pe3YIbmam,

® pewamb 3a0a4u HA OBUJICEHUE NO peKe, PACCMAMPUBAs pasHvle CUCHeMbl Omcdemad,
UHMEPNPemuposams GblYUCIUMENbHbIE Pe3VIbMmamyl 6 3a0ade, UCCIe0068amyb NONYYEHHOe
pewenue 3a0auu;

®  3HAmMb U NPUMEHAMb 004 CNOCObA NOUCKA;

® UHmMepNnpemupo8amsd GbIYUCIUMENbHIE Pe3YIbIMamsl 6 3a0aue, UCCIe008amb HNONYYEHHOe

peuwenue 3a0a4u;
® 061a0emb OCHOBHbIMU MEMOOAMU pPeuleHUs CIOJICeMHbIX —3a0ay.  apugmemuyecKutl,
aneebpaudeckul, nepedop 6apuaHmMos, NPUMEHAMb UX 8 HOBbIX NO CPAGHEHUIO C U3YYEHHBIMU
Cumyayusx;

® onepuposamv NOHAMUAMU: MAOIUYbL OAHHBIX, CpedHee apupmemuyeckoe, Mmeouaua,
Haubonbulee U HauMeHbulee 3HaA4eHUs 8blOOPKU, PA3MAX 6bl0OPKU;

®  u3GIeKamb UHGOpMaYUI0, NPEOCMABIEeHHYIO 8 MAOIUYAX, COCMABNAMb MAOTUYbL,

®  u36IEKamMb, UHMEPNPEemuposams U npeoobpazoevleams UHGOpMayulo, NPeoCmasieHHYI0 6

maobauyax, ompas’icarowyro C80UCMea U XapaKkmepucmuku pearbHblx NPOYeccos U A6NeHUll,

® pewamb HECI0ICHbIE 3a0a4U NO MAMEMAMUYECKOt CMamucmuKe;

® Xapaxkmepuzoeamv 6KIAO 6blOAIOWUXCS MAMEMAMUKOS 6 pa3eumue Mamemamurku U UHbIX

HAYYHLIX 001aACmell; NOHUMAMb POib MamemMamuxu 6 pazeumuu Poccuu
®Oynxnun (104)

[lonarune ¢ynkumu. 3HaueHne GyHkuu B Touke. CriocoObl 3amaHus (YHKIUH: aHATUTUYECKHH,
rpapuueckuii, TabmuuHbld. ['paduk ¢yHkumMu. JlekapToBel KOOpPIMHATBI Ha  IUIOCKOCTH.
dopmMupoBaHUE TPECTABICHUNH O METAapeIMETHOM IMOHITHM «KOOPAUHATHI». Ilpumepsl (QyHKIUH,
MOJTy4aeMbIX B IMPOLECCE MCCIENOBAHUS PA3IMUYHBIX pEaJbHBIX IMPOLIECCOB M pELICHMs 3ajad.
Jluneitnas ¢ynkuusa. CsoiictBa U rpaduk JuHeHHOW (QyHKUMU. YTIOBOH KOA(P(UIMEHT HpPSIMOM.
Pacnionoxenue rpapuka aMHEHHOW (YHKIMM B 3aBUCUMOCTH OT €€ YIJIoBOoro kod¢¢uiueHra u
cBoOoHOTO wieHa. JluneiHas ¢ynkiusa. CBoiicTBa u rpaduk nuHeHHON (QyHKuuU. Haxoorcoenue
K03(Puyuenmos nunHeliHoU GYHKYUU nO 3A0AHHLIM YCIOBUAM. NPOXONCOeHUe NpPIMOll uepe3 0ee
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOACOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NAPAINeNbHOU
dannoii npamoii. Kycouno szadanmvie @ynxyuu.  Ipagux  @ynxyuu y=|x|. Ilpeobpasosanue
8bIPAdCEHUL, COOepHCauux 3HaK Mooyaa. Memoowl pewenus ypasHenuti: epaghudeckuii memoo. P.
lexapm, l[losenenue epaghuxos gyukyuil. I1. @epma. llpumepvl paziuyunvix cucmem KOOPOUHAM.

KonTpoabnas padora Ne3 no teme « DyHKIUH»

Iocae nzyyenust TeMbl «DYHKIUH» YYEHUK HAYYUTCH:

® HAXOAWTh 3HaUeHHE (PYHKIMU MO 33JJaHHOMY 3HAUEHHIO apTyMEHTa;

® HAXOJAWTh 3HAUEHHE apryMEeHTa I10 3aJaHHOMY 3HAYEHHUIO (DYHKIIMU B HECTIOKHBIX CUTYaIHUX;

®  OIpeNeNATh MOJO0KEHNE TOUKH 0 €€ KOOpHMHATAaM, KOOPAUHATHI TOUKH IO €€ MOJI0KEHUI0

Ha KOOPJIMHATHON TJIOCKOCTH;

e 110 rpaduKy HAXOAUTH OOJIACTH OTPEICICHNUS, MHOKECTBO 3HAYCHUH, HYJTH (YHKITUH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA, TPOMEKYTKH BO3PACTaHHS U YOBIBaHUS, HAHOOJIbIIIEE U
HaMMEHbIIIee 3HAaUeHUs (PYHKINH;

CTPOUTH rpapuK JMHEHHON PYHKINH;

IPOBEPSATH, SBIAETCS JH JaHHBIA rpaduk rpaguKoM 3aaHHON (QYHKIIMU JTHHEHHOMH;
OTpeNIeNIATh MPUOIMKEHHBIE 3HAUECHHS KOOPJMHAT TOUYKM IepeceueHust rpadukoB GyHKIUH;
MCIOJIb30BATh CBOMCTBA JMHEWHON (DYHKIIMU U e TpadUK MpH peleHUH 3aa4 U3 APYTux
y4eOHBIX IPEMETOB;
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HCIIOJIB30BAaThb rpa(bmm PCAJIbHBIX IPOLIECCOB U 3aBHCHMOCTCH JJIA OIIPCACIICHUA UX CBOICTB
(HaI/I6OJ'[BH_II/IC W HAUMCHBIINEC 3HAYCHUA, ITPOMEIKYTKH BO3PACTAHUS U y6BIBaHI/I${, obnactu
MOJIOKUTCIIBHBIX U OTPULATCIIbHBIX 3HAUCHUIN U T.H.);

OIMMCBIBATh OTACIIBHBIC BRIAAOINHUECA PE3YIIBTATEI, IIOJIYYCHHBIC B XOA€ pa3BUTHA MAaTEMATUKU
KaK HayKH,

3HATb NPUMEPBI MATEMATHYCCKUX OTKpBITI/Iﬁ " UX aBTOPOB, B CBA3HU C OTECUYCCTBECHHOMN U
BCGMHpHOﬁ HCTOpHCﬁ; IMOHHUMATb POJIb MATCMATUKHU B PAa3BUTHH POCCI/II/I;

Ilocae H3YyYCHUH TEMbI YYCHHUK MOJYYUT BO3MOKHOCTH HAYUIUTHLCH

onepuposams NOHAMUAMU: DYHKYUOHATbHASL 3A8UCUMOCTb, PYHKYUSA, epagdhux ¢yHKyuu,
CnocooOwvl 3a0anusl YyHKYUU, apeymeHm u sHaveHue GyHKkyuu, ooaacmes onpeoeseHus u
MHOIHCECB0 3HAYEHUN YYHKYUU, HYIU QYHKYUU, NPOMENHCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb PYHKYUU, YEMHOCTb/HEUEMHOCINb PYHKYUU,

cmpoumsv 2pauru TUHeUHoU QYHKYULl, cCOCMAasisms ypasHenus npsamol no 3a0aHHbIM
VCI0BUAM. NPOX0OAuell uepes 08e MOYKU C 3a0AHHLIMU KOOPOUHAMAMU, NPOXoosujell yepe3
OAHHYI0 MOYKY U NAPALLETbHOU OAHHOU NPAMOLL,

cmpoumv epaguxku  QyHKyuu 8uoa. y=[x ;

uccnedosams QyHKyuro no eé epapuxy;

ULTIOCMPUPOBATL ¢ NOMOWBIO 2PAPUKA PEaTbHYI0 3A8UCUMOCTb UTU NPOYECC NO UX
XapakmepucmuKam,

BbINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX MOOYTb,

Xapakmepuzoeams 6KIA0 8blOAIOUUXC MAMEMAMUKO8 8 PA3GUMUe MAMEMAMUKU U UHBIX
HAayyYHbIX 0Oaacmell;

HOHUMAMb POJib MamemMamuky 6 pasgumuu Poccuu.

CreneHb ¢ HATypaJbHbIM noka3zatesiem (104)

Crenens ¢ HaTYpaJIbHBIM TTOKa3aresieM U e€ cBoiicTBa. [IpeoOpa3oBanus BEIpaXKEHH, CONEPKAIINX
CTEIIEHM C HaTypaJbHbIM TOKa3zareneM. OpHowieH. JleWcTBUS ¢ oOJHOWIEHaMH  (CJIOXKEHHeE,
BbIUMTAaHWE, yMHOXXeHHe). CBoiicTBa M Tpaduk KBaapatnyHoil ¢yHkumu (mapabona). Pemenwne
KBaJIpaTHBIX YpPAaBHEHUH: epaghuueckuii memoo peuienus.

KonTtpouabHnas pa6ora Ned o teme «CTenenb ¢ HaTypaJbHbIM NoKa3aTejeM. OqHOYIEH)

KonTtpouabnasi padéora NeS 3a nepsoe mosayroaue

ITocie usydyenusi Tembl «CTeneHb ¢ HATYPAJIbHBIM N0KA3aTeJIeM» YYeHUK HAYUUTCH:

BrInmonHATE HecNoKHbIE MpeoOpa3oBaHus IS BBIYMCIICHUS 3HAYSHHU YUCIOBBIX BBIPAKEHUH,
coJiepKallMX CTENEHU C HATypaJbHBIM IIOKa3aTelieM;

BBITIOJTHSITH HECJIOKHBIE TTPEOOpa30BaHUs IIENIBIX BBIPAKEHUM: PACKPBIBATH CKOOKHU, TPUBOIUTH
MOA00HBIE CIIaraeMble;

BBHITIONTHATH HECIIOKHBIE TPeoOpa3oBaHusl Ui BHIYMCICHUS 3HAUEHUIN YHCIIOBBIX BBIPAXKECHUU,
colepXKalnuX CTENEeHW C HaTypaJlbHBIM IIOKa3aTeleM, HaXOIUTh 3HaueHue QYHKIUH T10
3a/IaHHOMY 3HAYEHUIO ApIyMEHTa;

HaxOJIUTh 3HAUYCHUE apTyMEHTA MO 33J[aHHOMY 3HAYeHHIO ()YHKIIUU B HECJIIOKHBIX CUTYyaIIHIX;
OTIPEIEIATH MOJ0KEHNE TOYKH 0 €€ KOOpAUHATaM, KOOPJAMHATHI TOUYKHU 1O €€ MOJIOKEHUIO Ha
KOOPJAMHATHOM IIOCKOCTH;

mo rpaduKy HAXOAUTh O00JIACTh OMpENETCHUs, MHOXKECTBO 3HA4YeHUH, HYyIH (DYHKIUH,
MMPOMEXKYTKH 3HAKOIOCTOSTHCTBA, TPOMEKYTKUA BO3pAaCTaHMsl W YOBIBaHUWsS, HauOoJblliee u
HauMeEHbIIIee 3HaYCHUS PYHKIINH;

MIPOBEPSITH, SBISETCS JM JaHHBIA Tpaduk rpadukomM 3amaHHON (YHKIMH KBaIpaTHIHOM,
WCIIOBh30BaTh rpauKu peasbHBIX MPOIECCOB M 3aBUCUMOCTEH JJISl OMPEJIETICHHUS UX CBOMCTB
(HanOonbIlIe U HAUMEHBINNE 3HAYCHHSI, MTPOMEKYTKH BO3pAcCTaHHUS W YOBbIBaHH, 00IaCTH
MTOJIOKUTEITBHBIX U OTPUIIATEIBHBIX 3HAYCHHUH H T.I1.);

OTIpeAeTATh MPUOTIKEHHBIC 3HAUECHUST KOOPAUHAT TOYKU TIepecedeHus rpauKoB (yHKIIHIA,

ITocae H3Yy4YCHUSA TEMbI YICHHUK MOJYYUT BOSMOKHOCTD HAYYUTHCH:

onepupoeaniov NOHAMUAMU CMENEHU C HamypalbHblM NoOKazameiem,
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®  Onepuposeamsv NOHAMUAMU. PYHKYUOHATILHAS 3A8UCUMOCb, PYHKYUA, 2paduK @yHKyuu,
Ccnocoowvl 3a0anus PyHKYUU, apeymeHm u 3naverue hyuKkyuu, ooaacmes onpeoeneHus u
MHOHCECTNBO 3HAYEHUL PYHKYUU, HYIU QYHKYUU, NPOMENHCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb PYHKYUU, YEMHOCTb/HEYEMHOCIb (DYHKYUL,

®  GLINONHAMb NPEeoOPA30BAHUS YENbIX BbIPANCEHULL: OeUCMBUsL C OOHOUIeHAMU (CTIOJICeHUe,
gblYUmManue, YMHONCEHUE),

® cmpoums epapuru KeaopamuuHou GyHKYUll, ucciedo8ams YyHKYyuio no eé epaguxy;

®  HAXOOUMb MHOMCECNBO 3HAYUEHUL, HYU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCIU
K8AOpamu4Hou QyHKyuu;

®  UIIIOCMPUPOBAMb C NOMOWLIO SPAPDUKA PEealbHYIO 3A8UCUMOCTb WU NPOYECC NO UX
Xapakmepucmukam,

®  UCNOIL308AMb CEOUCMEA U 2PAPUK KBAOPAMUUHOU (DYHKYUU NPU PelueHUl 3a0ay U3 Opyeux
VUeOHbIX NPeOMemos N0 XapaKmepucmukam.

Mmuoroujennl (174)

Muorounen. [eicTBus ¢ MHOroujeHaMu (ClIOKEHUE, BBIUMTAaHUE, YMHOXeHue). Pasznoxkenue
MHOTOYJIeHA Ha MHOKUTEJIM: BBIHECEHHE OOLIEro MHOXHUTENs 3a CKOOKH, epynnuposka. Pemenue
KBaJIpaTHBIX YPAaBHEHUN: pasnoocenue Ha mHoxcumenu. Toxcoecmeennvle npeobpaszo8aHusl.

KounrpoJabHas padora Ne6 mo reme «CymMMa U pa3HOCTb MHOTO4JICHOB)

Kontpoabnas padora Ne7 no teme «l[Iponssenenrne MHOTOUIeHA Ha OJHOWIEH. [Ipon3Benenue
MHOTO4YJIEHa HA MHOTOYJICH»

IocJie u3yyeHus: TeMbl « MHOTOYIEHbD) YYeHUK HAYYUTCH:

¢ BrInonHATh HECIOXKHBIE TPe0Opa30BaHUS 1IENIbIX BBIPAKEHHI: pACKPBIBATh CKOOKH,
MIPUBOJIUTH TOJJOOHBIE CIaraeMbie;

®  BBITIOJIHATH IPEOOPA30BAHUS IIEIIBIX BRIPAKCHU: IEHCTBUS C OJHOWICHAMH (CIIOKCHHE,
BBIYMTAaHUE, YMHOKEHUE);

IlocJie u3yyeHUs1 TeMbl Y4€HUK MOJTYYUT BO3MOKHOCTh HAYUYUThCS:

®  BBLINOJHAMb PA3NOAHCEHUE MHO20UNEHO8 HA MHOMCUMENU OOHUM U3 CNOCODO08: 8blHeCeHUe 3d
CKOOKY, 2pYNnnupoeKa,

®  GLINONIHAMb NPEoOPA308AHUA ANCeOPAUYECKUX BbIPAICEHULL NPU peuleHUU 3a0ad Opyeux
VUEOHbIX NPEeOMemos,

®  pewamv YPasHeHusi CNOCOOOM PA3NIONCEHUSL HA MHONCUMENU,

®  Xapakxmepuzo8ambs 6KIAO 8bl0AIOWUXC MAMEMATNUKOE 8 PA3GUMUE MAMEMAMUKY U UHBIX
HayuHwlx obracmel;

®  NOHUMAMb Polb Mamemamuxu 6 pazsumuu Poccuu

@opmyJibl COKpaNIeHHOT0 YMHOkeHus (194)

DopMyIbl COKPAIIEHHOTO YMHOXKEHUS: pa3HOCTh KBapaToOB, KBaapaT pa3HoCcTU. PaznoxkeHue
MHOTOYJIEHA HA MHOKUTENH: 8blHEeCEeHUe 00We20 MHOMCUmes 3a CKOOKU, npumeHeHue opmyi
COKPAWEHH020 YMHOICeHUs. JIeHCTBUS C OJJHOYICHAMU U MHOTOUYJIEHaMH (CII0KEHHE, BEIYUTAHHE,
yMHOXEHHE). Tooxcoecmaenuvie npeoopazoseanus. Mamemamuxa 6 pazeumuu Poccuu: [lemp I, wikona
MamemMamuyecKux U HagU2ayKux Hayk, passumue poccutickoeo gnoma, A.H.Kpwin0s.

KonTtpoabHas padora Ne8 «@opMyJibl COKPALIEHHOT0 YMHOKEHHU D)

KountpoabHas padora Ne9 «/leiicTBHS ¢ OAHOYICHAMH M MHOTO4JIEHAMI
IMocsie uzyyeHusi TeMbl «@OpMYJabl COKPAMEHHOT0 YMHOKEHUS» YUEHUK HAYYHUTCS:

®  BBITIOJHATH HECIIOKHBIE MPE0OPA30BAHMS ETBIX BBIPAKEHUN: PACKPBIBATH CKOOKH, TPUBOIUTH
MOI00HBIE ClIaraeMEbIe;

®  HCITOJIB30BaTh (DOPMYIIBI COKPAIICHHOTO YMHOKEHHSI (KBaJIpaT CyMMBI, KBaJIpaT Pa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YITPOILIEHUS BBIYUCICHUI 3HaYE€HUN BBIPAKCHHUIA,

® ONUCHIBATH OT/IEIHHBIC BBIIAIONINECS PE3YNIbTATHI, TOJYYCHHBIE B X0/I€ Pa3BUTHS MAaTEeMaTUKH
KaK HayKH;

® 3HATh MPUMEPHI MATEMATHICCKUX OTKPBITHI H X aBTOPOB, B CBS3H C OTCUSCTBEHHON 1
BCEMHUPHOHN UCTOPHUEH;

e [IOHUMATh POJIb MATEMATHKH B pa3BuTHU Poccum;

IMocJie u3yyeHUs1 TeMbI YYeHUK MOJTYYUT BO3MOKHOCTh HAYYHTHCS :
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®  BLINONHAMb NPEOOPAZOBANUS YENbIX BbIPAINCEHUIL: OCUCMBU C OOHOYLEHAMU (CLOJICeHUe,
8bIYUMAHUE, YMHOJICEHUE,
®  GLINOJHAMb PA3N0JNHCEHUE MHO2OUIEHO8 HA MHOMCUMENU 0OHUM U3 CHOCOD08: GblHeCeHUe 3d
CKOOKY, 2pYNNUPOBKA, UCNONb308AHUE POPMYIL COKPAUJEHHO20 YMHONCEHUS,
®  guldenAmb K8AOpPam CyMMbl U paA3HOCMU OOHOUIEHO8,
®  GLINOAHAMb NPEOOPA308aAHUs ANREOPAUUECKUX BbIPANCEHUL NPU PEUEHUU 3a0ay OPY2UxX
V4eOHbIX npeomMemos;
®  BLINOAHAMb NPEoOPA308aNUs ANCeOPAUECKUX BbIPAICEHUL NPU PeUeHUU 3a0ay OpY2ux
VUEOHBIX NPEOMEMO8,
®  Xapakmepu308ambv 6K1A0 EblOAIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMATMUKY U UHBIX
HayyHuIX obacmeti,
®  NOHUMAMb PONb Mamemamuxu 6 pazeumuu Poccuu.
Cucrembl JIUHEHHBIX YpaBHeHuii (174)
YpaBHeHHE ¢ AByMs INEpeMEHHBIMU. JIMHEHHOE ypaBHEHUE C JBYMs IE€pEMEHHBIMU. [Ipsamasn Kak
epaguyeckas unmepnpemayus IUHEUHO20 YPAGHEHUs ¢ 08yMs nepemeHnbviMu. 1IOHATHE CUCTEMBI
ypaBHeHuUH. Pemenue cucreMsl ypaBHEHUN. MeTOIbI pellIeHNs] CUCTEM JIMHEUHBIX YPABHEHUM C ABYMS
NEPEMEHHBIMU: epaghuueckuii Memoo, METOJ MOACTaHOBKHU, Memoo crodicenus. Cucmembvl TUHEUHbIX
ypasuenuii ¢ napamempom. OCHOBHBIE METOIbl PEIICHHS TEKCTOBBIX 3a1ad:  apU(PMETUUECCKHIA,
anreOpandeckuii, nepedop BapuanToB. [lepBruuHbIe pecTaBIeHUs O APYrUX METOAAX pEIIeHUs 3a/1a4
(reomeTpuueckue u rpaduyueckre MeTonsl). Pemenne noruueckux 3amad. Peutenue nocuieckux 3a0ay
c nomowvro epaghos, mabauy.
Kontpoabnas padora NelO no teme «CucreMbl JIMHEHHBIX YPABHEHUH»
ITocisie uzyyenusi Tembl «CHCTEMBI JJMHEHHBIX YPABHEHUID> Y4CHHK HAYYHTCH:
® pelarb CUCTEMbI HECI0KHBIX JTMHEHHBIX YPaBHEHUN;
® pemarb CHCTEMBl HECIOXXKHBIX JIMHEWHBIX YpaBHEHH, HAaXOOUTh 3HaueHUE (YHKIHU TI0
3aJJaHHOMY 3HAQUEHHIO apryMEHTa; HaXOJUTh 3HAYEHUE apryMeHTa IO 3aJaHHOMY 3HAYEHUIO
(YHKLIHU B HECTOXKHBIX CUTYalUsX;
® ONpEleNsITh MOJO0KEHUE TOUKH MO0 €€ KOOpAWHATaM, KOOPAUHATHI TOUKU MO €€ MOJI0KEHHUIO Ha
KOOP/AMHATHOH MJIOCKOCTH; CTPOUTH TpaduK JTMHEHHOU QyHKIINU;
® [IPOBEPSATH, ABJISAETCS JIU JaHHBIN rpaduk rpadukoM 3a1aHHON (YHKIIUH JIMHEHHO!;
® OmnpenensTh NPUOIMKEHHbBIE 3HAUEHNS KOOPAMHAT TOUKH IepeceueHus TpadukoB QyHKIUMH;
® CIIOJIb30BAaTh CBOWCTBA JMHEMHON (DYHKIMU U ee TpaduK MpU PElIeHUU 3ajad U3 JPYyTrux
y4eOHBIX IIPEIMETOB;
® peuiaTh HECJIOXKHBIE CIOKETHBIE 3a7aydl Pa3HbIX TUIIOB Ha Bce apu(mMeTHyeckue IeHCTBUS;
CTPOUTh MOJETb YCIOBHS 3ajaud (B BUJIE TaOJMIIbI, CXEMbl, PUCYHKAa WJIH YpPaBHEHUS), B
KOTOPO# 1aHbl 3HAaYEHUSI IBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMYHH, C LEIbIO TOMCKA PEILIEHUS
3a/1a4y;
® OCYUIECTBIIATH CIOCOO TOWCKA pEIIeHHs 3a/ladd, B KOTOPOM pACCYKJEHUE CTPOUTCS OT
yCIIOBUSL K TPeOOBAHMIO WM OT TPeOOBaHMS K YCIOBHIO; COCTAaBIIATH IUIAH PEIECHUs 3a/1auM;
BBIJIEIIATH 3TAllbl PELICHUS 33/1a4H;
® UHTEPHPETUPOBATh BBIYMCIUTENbHbIE pPE3yJIbTaThl B 3aJaye, MCCIENI0BaTh IOIYYEHHOE
pellIeHne 3a1a4n;
® BBIJIBUTATh T'MIOTE3bl O BO3MOXKHBIX MHpPENENbHBIX 3HAUEHUAX HMCKOMBIX B 3a/lay€ BEITUYMH
(menaTh MPUKUJIKY) pPEIIaTh HECIOKHBIC JJOTHIECKUE 3a/1a41 METOI0M PacCyKIECHU;
e BHIOMPATH MOAXOAIINN N3YUYEHHBIH METOJ JUIS PELICHUH U3YYE€HHBIX THUIOB MaTEeMaTHYECKHX
3ajay;
IlocJie u3yyeHus1 TeMbl y4eHUK MOJTYYUT BO3MOKHOCTh HAYUYMThCH:
® onepupoéamv NOHAMUAMU: CUCEMbl YPAGHEHUU. peulamb HeCl0CHble CUCTeMbl TUHEUHbIX
VPaHeHull ¢ napamempamii;
® cocmaenams U peulamsb CUCeMbl TUHEUHbIX YPAGHEHUN, NPU peueHuu 3a0ay Opy2ux y4eoHvlx
npeomemos; 6bINOAHAMb OYEHKY NPABOON0000Us. pe3VIbmamos, NOAYYAeMblX NPU peueHuu
cucmem TUHEUHbIX YPAGHEHULl NPU peuleHUU 3a0ay Opyeux y4eOHbIX npeomemos;
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® gvlOUpamb coomeemcmeylowue cucmemsl, O COCMABIEHUS MAMEMAmu4yeckou Mooenu
3A0AHHOU PeanbHOU CUMYayuu Uiu NPUKIAOHOU 3a0adu;

®  yMemb UHMEPNPemuposams NONYYEHHbIN NPU PeUeHUuU CUCmeMbl pe3yIbmam 6 KOHMeKCme
3A0AHHOU PeanbHOl CUMYayuu Uiu NPUKIAOHOU 3a0adu;

o cmpoums 2cpaguxu IUHEUHOU GYHKYU, COCMAsIsamb VYPAGHEHUs NPAMOU N0 3A0AHHbIM
VCA0BUAM. Npoxoosuell yepe3 08e MouKU ¢ 3a0AHHLIMU KOOPOUHAMAMU, NPOX0Oswell yepes
OAHHYI0 MOYKY U NAPALIENbHOU OAHHOU NPAMOLL,

® pewams npocmvle U CIONCHbIE 3A0A4U PAHLIX MUNOS, A MAKICEe 3A0ayU NOBbIUEHHOU
mpyonocmu,

®  UCNONBL308AMb pA3Hble KpamKue 3anucu Kak MOOenu mMeKCmos8 CLONCHbIX 3a0ay O
NOCMPOeHUs NOUCKOBOLL CXeMbl U peuleHUs: 3a0ay;

®  pasiuuames Mooeib MeKCma u Mooelb peulenus 3a0ayu, KOHCMPYUposams K 0OHOU MOOenu
PeeHUss HeCTIOMHCHOU 3a0ayu pa3nvle MoOeau MeKCma 3a0ayu;

®  3HaAmMb U NPUMEHAMb 00a cnocoba Noucka peuwieHus 3a0ay (om mpeboB8anus K YCi08U U om
VCI08UsL K mpeboBanuio);

®  MOOenUPOo8amsb paccylcoeHus npu NOUCKe peulenus 3a0ay ¢ NOMOWbI0 2pagh-cxemol,

®  gulOeNAMb IMANbl PeUleHUs: 3a0aUU U COOePAHCAHUE KAHCO020 IMAanda,

® yuemb 8bIOUPAMb ONMUMATILHBIU MEmoO peuleHUus 3a0adu U O0CO3HABAMb 6bl00p Memooa,
paccmampusams pasiuiHvle Memoowl, HAX00UMb Pa3Hble peuleHus 3a0adu, ecliu 03MONCHO,

®  AQHANUBUPOBAMb 3AMPYOHEHUS NPU PeUeHUlU 3a0ay,

®  GLINOIHAMb PA3IUYHLIE NPEeoOPA308aHUS NPEONIONHCEHHOU 3a0aiu, KOHCMPYUPOBAMb HOBble
3a0aqu u3z OAHHOU, 8 MOM YUCIe 0OpamHvle,

®  UHMEPNpPemMupo8amMs BbIYUCIUMEIbHBIE pe3VIbmamsl 6 3adaue, UCCLe008amb NOJYUEHHOe
peuterue 3a0a4u;

®  QHANUZUPOBAMb BCEBO3MOJICHLIE CUMYAYUU 63AUMHO20 PACNONONCEHU 08YX 00beKmos U
U3MeHeHue Ux Xapakmepucmuk npu COBMeCmHOM OBUNCEHUU (CKOPOCMb, 8peMs, pacCmosHue)
npu peweHul 3a0a4 Ha 08UMICEHUE 08YX 00bEKMO8 KAK 8 0OHOM, MAK U 8 NPOMUBONOTIONCHBIX
HAanpaeneHusx,

® uCCced08amsb BCEBO3MOJCHbIE CUMYAYUU NpU peuleHuu 3a0ay Ha Osudcenue no pexe,
paccmampusams pasHvle CUCeMbl OMCYEema,

®  0co3HaBamv U 0OBACHAMb UOEHMUYHOCb 3A0aY PA3HBIX MUNO08, CEA3bLIBATOWUX MPU BETUUUHDI
(Ha pabomy, Ha NOKYNKU, HA OBUIICEHUE),

®  gblOenAMb dMU GENUYUHBL U OMHOUWEHUS MeXHCOY HUMU, NPUMEHAMb UX NpU peueHuu 3a0ad,
KOHCMpPYupoeams cobCcmeenHvle 3a0a4ll YKA3aHHbIX MUnos;

® gblOenamb NpuU peuleHuy 3a0ay XapakmepucmuKku paccMampusaemol 6 3aoave Cumyayuu,
OMIUYUHbIE OM PeaibHbIX (me, Om KOMOPbIX AOCMPAUpo8aluch), KOHCMpPYUposams HoOGbvle
cumyayuy ¢ y4émom 3mux XapaKmepucmux,

® pewams U KOHCMPYUPOBAMb 3a0auU HA OCHOBE PACCMOMPEHUSl pPealbHblX CUumyayull, 6
KOMOpbIX He mpedyemcs MOouHblIl blYUCIUMENbHBIL Pe3yIbman;

®  pewams 3a0ayu HA OBUdNCEHUE NO peKe, PACCMAMPUBASL PA3HbLE CUCEMbL OMCYemd,

®  pewams jo2udecKue 3a0aiu pazHulMu Cnocobamu, 8 mom yucie, ¢ 08yms OJIOKamu U ¢ mpems
OOKAMU OAHHBIX C NOMOUWIbIO MAOAULY,

® 061a0emb  OCHOBHbIMU  MEMOOaMU  peuwleHUss  CIONCeMHbIX — 3a0ay:  aneedpauyecKkul,
epaguueckutl, NpUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSX.

IMoBTOpenue (8u)
HToroBasi KOHTpoJIbHasI padoTa 3a roj.

Copepxanue kypca aare0dpsnl 8 kiacca.
3 yaca B Heae1o, 102 yaca 3a roa
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Paunonanabnbie apoodu (23 yaca)

Aneebpauueckas  Opobv.  Jlonycmumvlie 3HAUeHUs ~ NEPEMEHHbIX 6  OPOOHO-PAYUOHALLHBIX
svipadicenusix. Cokpawenue aneeopaudeckux opoodeii. Ilpusedenue aneebpauueckux opobeil Kk oowemy
3Hamenamento. Jleucmeus c anceopauyeckumu OpooOamMuU: CNOXCeHUe, Bbluumanue, YMHONCEHUe,

. k
Oenenue, 6o36edeHue 6 cmenenb. CBOWCTBA (PyHKIMH Yy =—.
X

I'unepbona. [llpeocmasnenue 06

acumnmomax. Henpepvienocmov Gyukyuu. WccnenoBanue ¢ynkuuu mo e€ rpaduky. CpoiicTBa
GbyHKIMA: 00acTh OIpeNeNeHHsl, MHOXKECTBO 3HAUYECHUH, HYJIM, NMPOMEXKYTKH 3HAKOMOCTOSHCTBA,
4éMHOCMb/HeYéMmHOCMb, TPOMEXKYTKH BO3pacTaHUS U yObIBaHHs, HauOoJyiblliee M HaMMEHbIIEe
3HaueHus. Ponv poccutickux yuéuvix 6 pazeumuu mamemamuxu: I1.J1.Yebviumes. Kocmuueckas
npoepamma u M.B.Kenoviu.

CraproBasi KOHTpPOJLHAas padoTa

KonTpoabHnas padora Nel «CymMma u pa3HOCTh Apo0dein)

Konrtpouabnas padora Ne2 «IlpousBenenue u yactHoe apoodeii»
IHocne nu3dyvyenust TeMbl yY4eHUK HAYYHTCH:

BhIMONMHATE HECTIOXKHBIE TPEOOPA30BaHMS LENIbIX BRIPAKEHHI: PACKPhIBATh CKOOKH,
MPUBOANTH TIOAOOHBIE ClIaraeMble; UCIOIB30BATh (POPMYITBI COKPAIICHHOTO YMHOKEHUS
(kBazpat CyMMBI, KBaJpaT pa3HOCTH, Pa3HOCTh KBAAPATOB) [UIs YIIPOLICHUS BEIYUCIICHUH
3HA4YECHUM BBIPAKECHUN;

BBINOJIHATH HECTIOXKHbIE TPe0Opa3zoBaHus JPOOHO-TMHENHHBIX BBIPAXKEHUN;

HaXOJUTh 3HaU€HUE (QYHKIMH 110 33JaHHOMY 3HAUEHUIO apr'yMEHTa;

HaXOJUTh 3HAUEHUE apryMEHTa 110 3aJaHHOMY 3HAYEHHIO (PYHKIIMM B HECIIOKHBIX CUTYyallUsIX;
ONPEIEIATH IOJIOKEHUE TOUKH 10 €€ KOOpAMHATaM, KOOPANHATHI TOYKH I10 €€ MOJ0KEHHUIO Ha
KOOPJMHATHOM MIOCKOCTH;

1o rpauKy HaXOAUTh 00JIACTh ONpPEAEICHUs, MHO)KECTBO 3HAUCHUH, HYJIU (PYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pacTaHUsl U yObIBaHUS, HAUOOJIbLIEE U
HauMEHbIlIee 3HAYCHUS] PYHKIINH;

IIPOBEPATH, SIBJIAETCS JIM JaHHbIN rpaduk rpadukoM 3ajaHHOM QyHKIMM 00paTHOI
IIPONIOPLIMOHAIBHOCTH;

oTpeAesnsaTh NPUOIMKEHHBIE 3HAUYEHUS KOOPAUHAT TOYKU NIepecedeHts TpapUKoB (yHKIIHIA;
MCIIOJIb30BaTh TpaMKU PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEN I ONPE/IEIIEHUS UX CBOMCTB
(HanGosplIve 1 HaMMEHbIINE 3HAUeHUs, TPOMEKYTKH BO3pacTaHUs U yObIBaHUs, 00JacTh
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

OTIpeIeNIATh MPUOIMHKEHHBIE 3HAUEHUSI KOOPJMHAT TOUKH NepeceueHus rpadukoB GyHKINH;
OIUCBIBATH OTJEIBHBIC BBIJAIOIINUECS PE3YIbTAThl, IOTYYEHHBIE B XO€ Pa3BUTH MATEMATUKU
KaK HayKH;

3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBA3U C OTEYECTBEHHOU U
BCEMHMPHOM MCTOPHEN; IOHUMATh POJIb MATEMATUKHU B pa3BUTHH Poccuu;

ITocae H3YYCHUS TEMbI YICHHUK MOJYYUT BO3MOKHOCTD HAYYUTHCH:

onepuposamv NOHAMUAMU. DYHKYUOHATbHAS 3A8UCUMOCMb, (DYHKYUA, epaAdUK dYHKYUU,
CcnocooOwl 3a0aHus YYHKYUU, apeymMeHm u 3Haverue hyHKyuu, ooaacmes onpeoeseHus u
MHOHCECNB0 3HAYEHUL PYHKYUU, HYIU QYHKYUU, NPOMENHCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb PYHKYUL, YEMHOCIb/HEYEMHOCb DYHKYUL,

onepuposamv NOHAMUAMU 2PAPUK DYHKYUU,

8bINOIHAMb NPE0OPA308AHUS YENbIX BbIPANCEHUIL: OEUCMBUS C 0OHOUTIeHAMU (CTI0dCceHUe,
BbIUUMAHUE, YMHONCEHUE), OUCMBUSL C MHO2OUIeHAMU (CNIOJICEHUe, BbIYUMAHUE, YMHONCEHUE),
BbINOIHAMb PA3LONCEHUE MHO2OUNIEHO8 HA MHOMCUMENU OOHUM U3 CNOCODO08: BblHeCeHUe 3a
CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE POPMYTI COKPAUYEHHO20 YMHONCEHUS,

8b10€eIAMb K8AOPAM CYMMbL U PAZHOCMU OOHOYIEHO8,

BbINOIHAMb NPEOOPAZ0BAHUS ANCeOPAULECKUX BbIPANCEHUL NPU PeuleHUY 3a0ay Opyeux
VUEOHbIX NPeOMemos GbINONIHAMb NPeoOPA308aHUsL OPOOHO-PAYUOHATLHBIX BbIPANCEHULL:
coxpauerue Opobell, npusederue aneedopauieckux opoobel Kk oouemy 3HameHamerio,
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crodicenue, yMHOJICeHUe, OeleHue aleedpaudeckux opobell, 6036edeHUe anleedpauyeckoll opoou
8 HAMYPANLHYIO;

®  GLINOJHAMb NPEOOPA308AHUS ANCEOPAUUECKUX BLIPANCEHUL NPU PeuleHUl 3a0ay Opyeux
VUEOHBIX NPEOMEMO8 CMpouUms epapuxku 0OpamHol NPONOPYUOHATLHOCTIU,

®  ULIIOCMPUPOBATL C NOMOWBIO 2PAPUKA PEaTbHYI0 3A8UCUMOCTb WU NPOYECC NO UX
XapakmepucmuKam,

®  Xapakmepuzoeamu 6K1AO 8bLOAIOWUXCS MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX
HAy4HuIX 00aacmell;, NOHUMAMb POib MameMamuxy 6 pazeumuu Poccuu.

Ksanpartnubie kopHu (194acoB)
MHoxecTBO  panMOHaNbHBIX uMcen. CpaBHEHHE  pallMOHAIbHBIX  uMcen. JleHcTBus ¢
PaLMOHAIBHBIMU YHUCIaMU. [Ipedcmasnenue payuonanrbno2o ducia oecamuinou opoowio. Ilonsarue
UppalMoHAIbHOIO yHcia. Pacrio3HaBaHue HppaluoHaIbHBIX uyMcen. [IpuMepsl JoKa3aTenbcTB B

anreope. MppanuoHanbHOCTh 4McIia \E . [Ipumenenue B reomerpuu. CpagHenue uppayuoHanIbHLIX
yucen. Muoocecmeo OeticmeumenvHulx uucen. ApudMeTHIECKU KBaJpaTHBIM KOPEHb. YpasHeHus
suoa X" =a. Ipapuru Gynkyuii: y =[x . Uccnenosanne pyHkumn 1o eé rpaduxy. [Tpeobpasopanue

BBIpa)KeHHﬁ, COACPpIKAINNX KBAAPATHBIC KOPHU: YMHOKCHHUC, ACIICHNUEC, BBIHCCCHUC MHOXKUTCIIA U3-TI0J
3HAaKa KOPHA, 6HeceHUue MHOodcumelis noo 3HAK KOpHAL. Hpocmeﬁmue uppayuoHalbHble YPAGHEHUA

euoa ,ff (x) =a, \/ f (X) = \/g (x) . becxoneunocms mnooscecmea npocmoulx uucen. Payuonanvuuvie

yucna. Illompebrnocmo 6 uppayuonanvusix yuciax. Yucia u onunvt ompesros. Llxona Iughazopa.

Kontpoabnas padora Ne 3 «Apudmernaeckuii KBapaTHBIN KOPEHbY»

KontpoabsHnas pa6ora Ned, nosiyrogoBasi «IIpeoOpa3oBanue BoIpakeHUH, COACPKAIINX KBAJPATHBIC
KOPHI»

IlocJie u3yyeHus: TeMbl y4YeHUK HAYYHUTCS:

e OnepupoBaTh Ha 6a30BOM ypOBHE HOHATHUSAMHU: apru(PMETHICCKUN KBaAPATHBII KOPEHB;

®  UCIOJIb30BaTh CBOMCTBA YHMCEN U MpaBUjia ICHCTBUIN MPU BBIMOIHEHUH BHIYHCICHUM;

®  OLEHMBATh 3HAYEHUE KBAIPATHOTO KOPHS U3 MOJI0KHUTEIBHOTO LIEI0T0 YUCIa;

® DPAacCHO3HaBaTh PAalMOHAIbHbIE U UPPALMOHAIbHbIEC YHCIA;

® CpaBHUBATh YMCJIA; BHIIOIHATH CPABHEHUE YUCET B PEATIbHBIX CUTYAIHX;

®  BBINOJIHATH HECJIOKHBIE TPEOOPa30BaHUs BBIPAKEHHUH C KBaJPAaTHBIMU KOPHIMU;

® HaXOJAUTh 3HaueHHE (PYHKIMHU MO 33JaHHOMY 3HAYCHHIO apTyMEHTa,

® HaxOJUTh 3HAUEHHE apryMEHTa 0 3a/laHHOMY 3HAYEHHIO (PYHKIIMH B HECIOKHBIX CUTYalHsIX;

®  ONPEEINATH MOJIOKEHNE TOYKHU M0 €€ KOOpANHATaM, KOOPAUHATHI TOUKH 10 €€ MOJI0KEHHUIO Ha
KOOPJMHATHOM MIIOCKOCTH;

e 10 rpaduKy HaXOIUTh OOJIACTh OMpeAeNIEHUs, MHOXKECTBO 3HAYCHHM, HyIU (YHKITNH,
MIPOMEXYTKH 3HAKOTIOCTOSTHCTBA, IPOMEXKYTKU BO3pACTaHUS U YObIBaHUS, HAUOOIbIIIEE U
HaMMEHbIIIee 3HAYCHUsT PYHKIINH;

® OIHUCHIBATH OTJEIbHBIC BHAAIONINECS PE3YIbTAThI, OTYYEHHBIE B X0/1€ PA3BUTHI MaTEeMaTHKU
KaK HayKH; 3HaTh IPUMEpPbl MAaTEMaTHUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMHPHON MCTOPHUEN; IIOHNMATh POJIb MATEMATHKHU B pa3BUTHH Poccuu;

ITocse n3yyeHust TeMbl y4eHHK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

®  Onepupoeamsv NOHAMUAMU. UPPAYUOHATILHOE YUCTO, KBAOPAMHbBIU KOPEHb, MHONMCECTNEO
OelicmeUumenbHblX YUCiio, 2e0MempuyecKas UHmepnpemayus, 0eucmeumebHulX Yucei,

®  0Onepuposamv NOHAMUAMU: QYHKYUOHANbHAS 3A8UCUMOCTb, QYHKYUSA, cpaduK QyHKyuu,
CcnocooOwl 3a0aHusl YYHKYUU, apeymMeHm U 3HaveHue QyHKyuu, ooaacms onpeoeserus u
MHOIHCECNBO 3HAYEHUL PYHKYUU, HYIU QYHKYUU, NPOMENHCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb PYHKYULU, YEMHOCNb/HEUEMHOCIb DYHKYUU,

®  onepuposamv NOHAMUAMU ePAPDUK PYHKYUU,

®  GLINONHAMb BLIYUCIEHUS, 8 MOM YUCTIE C UCTOTb308AHUEM NPUEMOB PAYUOHATLHBIX
BLIYUCTEHULL,
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CPABHUBAMb PAYUOHATIbHBLE U UPPAYUOHABHBLE YUCILA, NPUMEHMb NPAGUILA NPUOTUNCECHHBIX
BLIYUCIEHULL NPU PEUeHUY NPAKMUYECKUX 3a0ad U peuleHuu 3a0a4 Opyeux y4eOnvlx
npeomemos;

3anUCLIBAMb U OKPY2JISMb YUCLO8bLE 3HAYCHUS PEATIbHBLX 6CIUYUH C UCNONIb308AHUCM PAZHBIX
cucmem uzmepeHust 8bINOIHAMb NPEeoOPA308aAHUsL BLIPANCEHULL, COOCPAHCAUUX KBAOPAMHbLE
KOPHU,

BbLOCIISINb KEAOPAM CYMMbL WU PAZHOCMU O8YUJICHA 6 GbIPANCCHUSIX, COOCPICAUUX
K8aOpamHule KOPHU,

peuwiams npocmetiviue UppayuoOHAaIbHble YPAGHEeHUs 8U0a / f(x)=a, \/f (x) = Jg (x);

pewiams ypasnenus 6uoa X' =a;

cmpoumb pagux pynrkyuu euda y =~Ix ;

UWITIOCMPUPOBAMb ¢ NOMOWLIO 2PAPUKA PeATbHYIO 3A8UCUMOCHTb UL NPOYECC NO UX
Xapaxmepucmuxam,

Xapakxmepuzo8amv 6KI1A0 8blOAIOUUXCI MAMEMAMUKOS 8 PA3BUMUE MAMEMAMUKU U UHBIX
HAyyHbIX obacmet,

noORUMAamMsv pojib mamemamuxku 6 paseumuu Poccuu.

KBaaparnbie ypaBHenus (21 gac)

KBanparnsle ypaBHeHus. Hernonnbie kBajpaTHbie ypaBHeHUA. JJMCKPUMUHAHT KBaJPAaTHOTO
ypaBHeHUs. Konuuecmeo KopHel K8aoOpamuo2o ypasHeHus 8 3a8UCUMOCMU OM €20 OUCKPUMUHAHMA.
dopmysa KopHel KBaapaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme Buema.
Pemenvie kBaipaTHBIX YpaBHEHUI: HCIIOIB30BaHKE (DOPMYITBI JJIsI HAXOXKACHUS KOPHEH, n00OOp
KopHell ¢ ucnov3osanuem meopemvl Buema. Keaopamuule ypasuenus ¢ napamempom. Peuienue
MPOCTEUIINX APOOHO-TUHEHHBIX YpaBHEHUH. Pewenue 0pooro-payuonanbrulx ypaeueruti. OCHOBHBIC
METO/IbI PEeIIeHUs TEKCTOBBIX 3aau: aireopandeckuii. AHaIN3 BO3MOXKHBIX CUTYallui B3aUMHOTO
pacmoIoKeHusT 00BEKTOB IMPHU MX ABMKCHUU, COOTHOIICHHS 00hEMOB BBITIOIHICMBIX paOdOT IpH
COBMECTHOI1 pabore.

Kounrpoabsnas padora Ne5 «KsagpatHoe ypaBHEHHE U €T0 KOPHH

KontpouabHas pa6ora Ne6 «/{poOHbIe paniioHaIbHbIE YPaBHEHHS

IMocJie u3yyeHUs1 TeMbl YYeHUK HAYYHTCS:

OmnepupoBaTh Ha 6a30BOM YpPOBHE MOHATHSAMM: PaBEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHHE,
KOpEHb YPaBHEHUS, pellieHHE ypaBHEHHUS;

MIPOBEPSATH, SIBIISICTCS JIM JAHHOE YKCIIO PEIICHUEM YPaBHEHUS;

permaTh KBaJipaTHeIe ypaBHEHUS 110 (opMysie KOpHEH KBaApaTHOTO YpaBHEHUS;

pelIaTh HECIOKHBIE CIOKETHBIE 3a71a4H PA3HBIX TUIIOB HA BCEe apu(METHIECKUE JICHCTBHS;
CTPOUTH MOJENH YCIOBHS 3aaa4yd (B BUJAE TaOJMIBI, CXEMBI, PHCYHKAa WM ypaBHEHHs), B
KOTOPOW JJaHbI 3HAYEHUSI IBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C IO MIOMCKA PELICHUS
3a71a4M; OCYLIECTBIIATH CIIOCOO MOMCKA PEIICHHS 33a49H, B KOTOPOM PACCYXkAEHHE CTPOUTCS OT
YCJIOBUSI K TPEOOBAHHUIO HITH OT TPEOOBAaHUS K YCIOBHIO;

COCTABIIATH TUIAH PEIICHUS 3a/1a4H;

BBIJICIIATH ATAITBl PEIICHUS 3a]1a4H;

WHTEPIPETHPOBATh BBIYMCIHUTENBHBIE pE3yabTaThl B 3ajade, MCCIEN0BATh IOyYeHHOE
pelieHne 3a1a4m;

BBIJIBUTaTh TUIIOTE3bl O BO3MOKHBIX INPEAEIbHBIX 3HAUYEHUSIX HCKOMBIX B 3a/lau€ BEINYHMH
(nenatb NPUKUIKY);

BBIOMPATH MOAXOISAIIMNA N3YYSHHBIH METO JUTsl PEIICHUH N3YUYEHHBIX TUIIOB MaTeMaTHUECKUX
3ajau;

OTIepPHUPOBATH TIOHATHSIMHU: YpaBHEHUE, KOPEHb YPaBHEHHUSI, PABHOCHIIBHBIC YPaBHEHHUS, 00JIACTh
OTIpeIeIICHUs] YpaBHEHUS;

ITocae H3Yy4YCHUSA TEMbI YICHHUK MOJYYUT BOSMOKHOCTD HAYYUTHCH:
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pewams Keaopammwie YPAGHeHUsl U YPABHEHUS, C800UMbLE K KBAOPAMHBIM ¢ HOMOUbIO
MOACOECMBEHHBIX NPEOOPA3Z08ANHULL,

peuams HecloxcHble K8aopammbvie YPaeHe s ¢ NAPAMEempoM;

COCMAesIams U peulams Keaopamubvle YypasHeHUsl, YPAGHEeHUS, K HUM C800Auuecs, npu
peweHuu 3a0a4 Opyaux y4eOHbIX npeoMemos, 8blNOJHAMb OYEHK) NPAs0ono0oous
Pe3yIbmamos, NOAY4aeMulX npu peueHuy KeaOpamuvlx ypaeHeHutl npu peueHuu 3a0ay opyeux
VUEOHBIX NPEOMEMO8,

8bIOUPaMb COOMEemMcmayrouue ypasHenus, 01 COCMAGIeHUsI MAMeMamuyeckou Mooenu
3A0AHHOU PeanbHOl CUMYayuu Uiu NPUKIaAOHOU 3a0adu;

YyMemb UHMePNPemupo8amy NOJYYEHHbII NPU PEUEHUU YPAGHEHUsl, Pe3VIbmMan 8 KOHMeKcme
3A0AHHOU PeanbHOU CUMYayuu Uil NPUKIAOHOU 3a0a4u peuams OpOOHO-TUHElIHbLe
VpagHeHus1;

8bLIOUPAMb COOMBEMCMBYIOWUE YPABHEHUS, OIS COCMABLEHUSL MAMEMAMULECKOU MOOeIU
3A0AHHOU PeanbHOU CUMYayuu Uiu NPUKIAOHOU 3a0adu;

yMemb UHMePNPemupo8amy NOLYYEHHbII NPU peulenul YPasHeHUs, pe3yibmam 6 KOHMeKcme
3A0AHHOU PeanbHOU CUmMyayuu uiu NPUKIaoHoU 3a0a4u peuams HeCl04CHble YPAGHEHUs 6
YenviX YUCIaX;

pewams ypasnenus 6uoa X' =a;
pewams YpasHeHuss ChoCoO0M pPa3N0HCeHUsL HA MHONCUMENU U 3AMeHbl NePeMeHHOU,
Pewams HeCloHCHble YPABHEHUsL 8 YEeblX YUCLAX. Peuldamyb Npocmble U CLOHCHbIE 3A0ayU
PA3HBIX MUNOS, A MAKAHCEe 3a0aUU NOBLIUEHHOU MPYOHOCIU,
UCNOIL3068AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay OJisl
nocmpoenus ROUCKOBOU CXeMbl U peuleHus 3a0ay,
PA3IUYams MoOeib meKCma U Mooeilb peulenuss 3a0ayu, KOHCMpPYUuposams K 00OHOU MoOeu
PeUeHUst HECTIOICHOU 3A0ayu pa3Hble MOOeaU MeKCma 3a0ayu;
3HAMb U NPUMEHAMb 00a CNOCoOA NOUCKA peuleHus 3a0ay (om mpebo8anus K YCi08U0 u om
VC08Usl K mpebo8anuio);
MOOENUPOBaAMb PACCYHCOEHUsL NPU NOUCKE PeUleHUsl 3A0ay ¢ NOMOWbIO 2pagh-cxemol,
8b10e15IMb IMAansl peueHUs 3a0a4u U co0epIHcanue Kaxrcoo2o Smana,
YMemb 8b10UPAMb ONMUMATILHBIIL MEMOO peueHUs 3a40a4l U 0CO3HABAMb 8blOOP Memooa,
paccmampusams pasiuihble Memoobl, HaAX00UMb PA3HbLE PEUeHUs 3a0adU, eCid 03MONCHO,
AHATUUPOBATNL 3AMPYOHEHUs. NPU PEUEHUU 3A0aY,
BbINOIHAMb PA3TUUHbIE NPE0OPA308aHUSL NPEONONCEHHOU 3A0aAYU, KOHCIMPYUPOBAMb HOBbLE
3a0a4u u3 OAHHOU, 8 MOM YUCLE 0OPAMHbBLE, UHMEPNPEMUPOBANb GbIUUCIUMENbHbLE
pesyivmamol 8 3a0aue, UCCe008ams NOJYUEHHOe peuleHue 3a0ayu;
AHATU3UPOBATNL BCEBOZMONCHBIE CUMYAYULU 83AUMHO20 PACNONONCEHUSL 08YX 0OBEKMO8 U
UBMEHEHUe UX XaPAKMePUCMUK NPU COBMECMHOM OBUNCEHUU (CKOPOCHb, 8peMs, pACCMOosHUe)
npu peulenuy 3a0a4 Ha 08udiceHue 08yx 06bEKmMo8 KaK 6 0OHOM, MAK U 8 NPOMUBONOTIOHCHBIX
HanpaesieHusx;
UCCe0068aMb BCEBO3MOIICHBIE CUMYAYUU NPU PeUleHUU 3a0aY Ha 08UdCeHUe NO peke,
PAcCMampusams pasHvle CUCHeMbl Omcyéma,
0C03HABAMb U OOBACHAMb UOEHMUYHOCb 3A0aY PASHLIX MUNO0E, C8A3LIBAIOUWUX MPU BETUUUHDL
(Ha pabomy, Ha NOKYNKU, HA O8UIICEHUE), BbLOENAMb MU GETUYUHBL U OMHOULEHUSL MEeHCOY
HUMU, NPUMEHAMb UX NPU peulenu 3a0ai, KOHCMpYUposams coocmeeHuble 3a0ay YKA3aHHbIX
Munos;
8b10€IAMb NPU peuleHul 3a0ad XapaKkmepucmuKky paccmampusaemoll 8 3a0ade cumyayuu,
OMIUYHBLE OM PEeANibHbIX (e, Om KOMOPbIX AOCMpAZUposaniucy), KOHCMPYUpPO8ams HOBble
cumyayuy ¢ y4émom dmux XapaKmepucmux,
pewams u KOHCMpPYUpo8amy 3a0ad Ha OCHO8E PACCMOMPEHUsL PEAIbHbIX CUMYAyUll, 8
KOMOpbIX He mpebyemcs MOUHbIU GbIYUCTUMENbHBIU PEe3VIbMam,
pewams 3a0ayu Ha 08udCeHue No peKe, paccmMampusds pasHvle CUCHeMbl Omcyemad,
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® 081a0emb OCHOBHbIMU MEMOOAMU PpeuleHUsl CIOMHCemHubIX 3a0ay.: apupmemudeckutl,
aneebpaudeckuil, nepedop apuanmos, 2eomempudeckutl, 2paguieckutl, N(PUMEeHAMb UX 8
HOBbIX NO CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.

HepasencrBa (20 yacos)
Uucnosble HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEpaBeHCTB. IIpoBepka crpaBeIMBOCTH HEPAaBEHCTB
MpU 3a/laHHBIX 3HA4YEHUsAX mepeMeHHbIX. HepaBeHcTBo ¢ mnepemenHoi. CTporue M HECTPOrue
HepaBeHCTBa. Qbnacms onpeoenenuss HepaseHcmsea (001acms OONYCMUMBIX 3HAYEHUL NepPeMEeHHOl).
[IpoBepka crpaBeITMBOCTH HEPABEHCTB IMPU 33/IaHHBIX 3HAYCHUSIX MEPEeMEHHBIX. Pelienre TMHeHHbIX
HepaBeHCTB. CHCTEMBbl HEPAaBEHCTB C OJHOM NEpeMEHHOW. PeleHune cucTteM HEpaBEeHCTB C OHOM
IIEPEMEHHO: TMHENWHBIX. 300pakeHre peleHnsi CHCTEMbl HEPAaBEHCTB HA YUCIIOBOM MPSIMON. 3anuch
pelIeHHs CUCTEMbl HEpaBEHCTB. MHOXECTBO, 3JIEMEHT MHOXECTBA, 1ycmoe, KOHeuHoe, OecCKOHeuHoe
mHoxcecmso. IlonmHo)kecTBO. OTHOLLIEHUE TPUHA/IEKHOCTH, BKIIIOUEHUS], paBeHCcTBa. [lepeceuenue
1 00bEIMHEHUE MHOXKECTB. Po/ib poccutickux yuénuix 6 passumuu mamemamuxu. J1.Jtinep.
KontpoabHnas padora Ne/ «HucioBbie HEpaBEHCTBA
KountpoJabHas padora Ne8 «HepaBeHCcTBa ¢ 0JTHON IEPEMEHHOM M UX CHCTEMBI
IMocne u3yyenust TeMbl y4eHUK HAYYUTCH:
e OmnepupoBaTh Ha 0A30BOM YPOBHE MOHITHSIMH: MHOKECTBO, JIEMEHT MHOXKECTBA,
MOAMHOKECTBO, TPUHAIEKHOCTB;
e onepupoBaTh Ha OA30BOM YPOBHE MOHATUSAMU: YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PELLICHUE
HEPABEHCTBA;
® 33]]aBaTh MHOXECTBA NIEPEUHUCICHUEM UX HJIEMEHTOB;
® HaXOJUTh NIEpeceueHue, 00beIMHEHNE, TOAMHOKECTBO B MPOCTEUIINX CUTYAIUSX;
®  HCIOJIB30BaTh I'pauyeCcKOe MPEICTaBICHHE MHOXKECTB I OMMCAHUS pealIbHbIX IIPOLECCOB U
SIBJICHUH, TIPY PEIICHUH 3a1a4 JPYTUX YICOHBIX MPEIMETOB;
® pelaTh JMHEHHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJAILMECS K JIMHEUHBIM;
MIPOBEPSTH CHPABEAINBOCTh YUCIOBBIX HEPABEHCTB; IPOBEPSTH, SIBISAETCS JIM TaHHOE YU CIIO
pelIeHueM HEPABEHCTBA;
n300pakaTh pelIeHUs HEPAaBEHCTB Ha YUCIIOBOU MPSMOM;
peniaTh CUCTEMBI HECTIOKHBIX JIMHEHHBIX YPaBHECHUH, HEPABEHCTB;
M300pakaTh pEIICHHUs HEPABEHCTB U UX CHCTEM Ha YUCIIOBOU MPSMOi;
OMUCHIBATh OTJEIbHBIE BHIJAIOIINECS PE3YIbTAThl, IOJTYYEHHBIE B XO€ Pa3BUTUA MATEMATUKHU
KakK HayKu;
® 3HATh MPUMEPHI MATEMATHUUECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOHN U
BCEMHMPHOM MCTOPHEN; IOHUMATh POJIb MATEMATUKHU B pa3BUTHH Poccuu;
®  onepuposamv NOHAMUAMU: HEPABEHCMEBA, MHOICECMBO, XaAPAKMEPUCTMUKU MHOICECMEd,
9/1eMeHM MHOHCECMEd, Nycmoe, KOHeUHoe U 6eCKOHeUHOe MHONCECHBO, NOOMHOICECTEO,
NPUHAOTIEHCHOCTb, BKII0UEHUE, DABEHCBO MHONCECE;
IHocne n3yyenuss TeMbl Y4€HHK MOJYYUT BO3MOKHOCTh HAYYUThCSH:
®  onepuposamv NOHAMUAMU: CUCHEMA HEPABEHCMNE,
®  onpeoensamv NPUHAONIEHCHOCHb DTIeMEHMA MHOHXCECM8Y, 00beOUHeHUIo U nepece4enuio
MHOJHCECMS;
®  3a0a8amb MHOXNCECMBO C NOMOWbIO NEPEYUCTeHUs INEMEHMO8, CI08ECHO20 ONUCAHUSL, peulanms
JIUHElIHble HEePABeHCMEa ¢ Napamempamu,
®  guLIOUpamMb cCOOMBEeMCcmayrowue HepaseHcmea OJisi COCMABIeHUs MAMmeMamu4ecKkol Mooeuu
3A0AHHOU PeabHOU CUMYayUU Ul NPUKIAOHOU 3a0ayul;
® yMemb UHMEPNPEMUPOBAMb NOJLYYEHHbIU NPU PEULeHUU HEPABEHCMBA Pe3yIbman 6
KOHmeKcme 3a0aHHOU peanbHot CUmyayuu uiy NPUKIaoHou 3a0a4u,
® cocmasenams U peulamy, CUCMeMbl Hepa8eHCME NP peueHuU 3a0ay Opyeux y4eOHbIx
npeomemos;
®  GLINOJHAMb OYEHKY NPA8OON0000US pe3yTbmamos, NOLYYAemMblX NPU peleHuy Cucmem
JIUHEUHBIX HEPABEHCME NPU peuleHUU 3a0ad Opy2ux yY4eOHbIX npeomemos;
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®  BuLIOUpPamMb COOMBEMCMEYIOWUe, HePABEHCIEA WU UX CUCMEMDbL, OISl COCIABLeHUs
MamemMamuyeckol MoOeau 3a0aHHOL PearbHOU CUMYayul uiu NPUKIAOHOU 3a0ayu;

®  yMemb UHMEPNPEeMUPo8amy NOLYYEHHBI NPU PEUeHUU CUCTNEMbl Pe3YIbIam 6 KOHmeKcme
3A0AHHOU PeabHOU CUMYayul Uil NPUKIAOHOU 3a0ayu;

®  Xapaxkmepuz08amv 6KIAO GbLOANOWUXCS MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U UHBLX
HayuHulx odaracmeil;

®  NOHUMAmMb Posb Mamemamuku 6 paseumuu Poccuu.

CreneHs € HeJIbIM OKAa3aTe1eM. JJjieMeHThI cTaTUCTUKHU (11 yacoB)

Crenenp ¢ uenbiM nokazateneM. [IpeoOpa3oBaHue IpOOHO-TMHEWHBIX BBIPAKEHUM: CIOXKEHUE,
YMHOXEHHeE, AeneHue. TabnmuuHoe u rpadudeckoe MpeICTaBICHUE JaHHBIX, CTOJIOYAThIC U KPYTrOBBIC
auarpammbl, rpaduky, IpUMEHEHUe AuarpaMm U rpaduKoB JJIs ONMHMCAHUS 3aBUCUMOCTEH peallbHbIX
BEJIMYMH, U3BJcUeHnEe HHpopManmu U3 Tabiuil, fuarpaMM u rpadukoB. Mepbl paccenBaHus: pa3Max,
oucnepcuss u cmanoapmuoe omkioHenue. CiydaiiHas W3MEHUYUBOCTh. VI3MEHUYMBOCTH TpU
n3MepeHusx. Pemaromue npasuiia. 3aKkOHOMEPHOCIU 8 USMEHYUBLIX GETUYUHAX.
KontpoabHnas padora Ne9 «CteneHsp ¢ 1eIbIM MTOKa3aTeIeM»
IMocne u3yvyenusi TeMbl y4eHUK HAYYUTCH:

¢ BrInonHATh HECIOXKHBIE MPeoOpa3oBaHus IS BHIYMCICHUS 3HAYCHHUM YMCIIOBBIX BBIPAXKEHUH,
COJIEp>KaIlINX CTEMEHH C IeJIbIM OTPULIATEIbHBIM MOKa3aTelleM;
BBITIONTHSATEH HECIIOKHBIC TPEOOPa30BaHUSI TPOOHO-THHEHHBIX BRIPAKECHUM;
MMOHUMATh CMBICIT 3aIIMCH YKCJIa B CTAaHIAPTHOM BUJIE;
OTepUpoOBaTh HAa OA30BOM YPOBHE MOHSATHUEM «CTAHIAPTHAS 3aUCh YHUCIIaY,
HMMETh MPEJCTaBICHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX;
MPEACTABIIATH JaHHBIC B BUJIEC TaOIHI], 1UarpamMm, rpaduKoB;
YUTaTh WH(OPMAILIKIO, TPEJICTABICHHYIO B BUJIE TaOIHIIbI, IUarpaMMbl, Tpaduka;
OTIpEEISATh OCHOBHBIE CTATUCTHUECKHE XapAaKTEPUCTUKH YUCIOBBIX HAOOPOB;
CpPaBHMBATh OCHOBHBIE CTATHCTUYECKHE XaPaKTEPUCTUKH, MOJYYCHHBbIE B MPOIECCE PELICHUS
MIPUKJIAIHON 3a/1a4M, U3yUSHHsI PEAIbHOTO SIBJICHHUS,
IMocne u3yvyenust TeMbl Y4eHHK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

®  Onepuposamv NOHAMUIAMU CMENeHU C YelblM OMPUYamenlbHbIM NOKA3amenem,

® onepuposamv NOHAMUAMU: CcmoaOuamvle U Kpyeosble Ouacpammvl, maobauybl OAHHBIX,
Haubobulee U HaUMeHblULee 3HAYeHUsl 86blOOPKU, PA3MAX 8blOOPKU, OUCNEPCUs U CIAHOAPMHOe
OMKIOHEHUe, CLYYAUHASL USMEHYUBOCTb,

®  onepupoBamb NOHAMUAMU CIYHAUHASL USMEHYUBOCTb,

®  GLINOAHAMbL  NPeoOPA308AHUS  BLIPANCEHULl,  COOePIHCAWUX — CMeneHu ¢ Yeablmu

OMPUYAMeNbHbIMU NOKA3AMENAMU, Nepexooums Om 3anucu 6 6uoe CmeneHu ¢ Yeablm

OMPUYAMENbHBIM NOKA3AMeNeM K 3anucu 8 sude opoou;

BbINOIHAMb NPE0OPA308aHUS U OUCMEUS] C YUCTAMU, 3ANUCAHHBIMU 8 CIAHOAPIMHOM 8UOe;

useneKamsv UHGopmMayuro, NPeoCmMasieHHy0 6 mabauyax, Ha OUazpammax, spagpuxax;

cocmasnams madauysl, CMpoums OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

U361eKamsv, UHMEPNPEeMuUposams U Nnpeodpaz0eviéams UHGOPMAYUIo, NPeOCMABIeHHYIO 6

mabauyax, Ha OUAspPAMMAx, 2paguxax, Oompaxicarwyrlo CceoUCmea U XApaKmepucmuxu

PeanbHbIX NPOYECCOo8 U AGNEeHUL,

® onpedensimv CMAMUCMUYECKUE XAPAKMEPUCMUKU 6blOOPOK NO MAOIUYam, Ouacpammam,
epaguram, bINOIHAMb CPABHEHUE 8 3A8UCUMOCIIU OM Yelu peuleHUs 3a0ayu,

®  peuwams HeCI0NHCHbLE 3a0adU NO MAMEMAMUYeCKol CIMamucmuxe.

IHoBTOpenue. Pemenne 3agay. (8 4acon)
HToroBasi KOHTpPOJILHAsSI padoTa 3a 1o

Conep:xkanue Kypca ajiaredpsnl 9 kiacca.

3 yaca B Heae10, 102 yaca 3a roa
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KBagparnunas pynkums (22 yaca)

[Monartne ¢ynxun. CpoiicTBa (QyHKUUMI: 00JacTh OIpeNeNeHUsl, MHOXECTBO 3HAYCHWH, HYIIH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA, YEMHOCHb/HeuémHOoCmb, TPOMEXKYTKA BO3pAacTaHUs U yOBbIBaHMUS,
HauOonplllee W HaWMMEHbIIee 3HadeHus. Henpepvienocmv @yukyuu. CBoiicTBa u  rpaduk
KkBagpatnuHoi (yHkuu (mapabona). I[locmpoernue epaguxa xeadpamuuHol yHKyuu no moukam.
IIpeobpazosanue cpaguxa Gynkyuu Y= f(X) ona nocmpoenus ecpaguxos ¢ynxyui 6uoa

y=af (kx+b)+c. Ipagux ynxyuii y=a+ Lb . Haxoxxnenue Hynell KBapaTUYHOW (PYHKLIHH,
X+

MHOIICECBA 3HAYEHUL, NPOMENCYMKOE 3HAKONOCMOSHCMEA, NPOMENCYMKO8 MOHOmMOoHHocmu. I pagux
Gyuxyuit  y =3Ix Hcnonvzosanue ceovicme @ynuxkyuil npu peuteHuu ypashenuil. KBaapaTHbIi

TPEXUWICH, pa3IoKEeHUE KBAAPATHOTO TPEXUIEHA Ha MHOKHTEIH.
CraproBasi KOHTpPOJIbHasA padoTa

Kontpoabubie padorsl Ne 1u Ne 2 «KBagpatuanast GyHKIUS»
IlocJie u3yyeHus: TeMbl y4YeHUK HAYYHTCS:

e HaxoauTs 3HaueHHE (HYHKIMU N0 33JJaHHOMY 3HAUCHHUIO apTyMEHTa;

® HAXOJWTh 3HAYCHHE APTyMEHTA MO 33JaHHOMY 3HAYCHHIO ()YHKIIMH B HECIIOKHBIX CUTYAIUX;
OTIPEETIATH MOJIOKEHHE TOUYKH IO € KOOpAUHATaM, KOOPIWHATHI TOUYKH MO €€ MOJIOKEHUI0 Ha
KOOPJIMHATHOM MJIOCKOCTH;

e 10 rpaduky HAXOAUTh OOJACTh OMNPENCIICHUS, MHOXXECTBO 3HAUEHUH, HYIU (QYHKIUH,
MIPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKHM BO3pacTaHusi U YObIBaHUS, HauOOIbIIEee U
HaMMEHbIIEee 3HAYCHUS PYHKIIUH;

® [IPOBEPSATH, ABJISAETCS JU NaHHBIN rpaduk rpadukom 3aaHHON GYHKIIMH KBaAPATHIHOM;

®  UCIOJIB30BaTh TpaUKU peatbHBIX MPOLIECCOB U 3aBUCUMOCTEH AJIsl ONPENETICHHs UX CBOMCTB
(HanOonpliie ¥ HAUMEHBIINE 3HAYCHHsI, MPOMEXKYTKH BO3pacTaHHUs U yObIBaHUS, 00JIACTH
MOJIOKUTEIBHBIX U OTPULIATEILHBIX 3HAYCHUHN | T.11.);

® OmpenensaTh NPUOIMKEHHBIE 3HAUCHUS KOOPIMHAT TOUKH IepeceueHus TpadukoB HyHKIUI;

®  pacKJIaabIBaTh HA MHOKUTEIH KBAJAPATHBIA TPEXUIICH;

IToce n3yvyeHust TeMbl y4eHHK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

® onepuposamv NOHAMUAMU: QYHKYUOHATbHASL 3A8UCUMOCIb, (QYHKYUS, 2epadux @dyHKyuu,
cnocobvl 3a0aunusi QYHKYuuU, apeymeHm u 3HaYeHue @QYHKyuu, obaacmev onpeoenenus u
MHOJICECMB0  3HAYeHUll QYHKYuu, HYI @OYHKYUU, NPOMeNCYymKu 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb PYHKYULU, YEMHOCIb/HEYEMHOCb DYHKYUU,

o cmpoums 2epaguxku  KAOPAMUYHOU (HYHKYUU, uccieoogamsv GyHKYyuo no eé 2epapuxy;
HAXo0Ums MHOMCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMU
K8AOpamu4Hou QyHKyuu,

®  ULIIOCMPUPOBAMb € NOMOWLIO 2pApuUKA peanrvHylo 3a8UCUMOCHb UTU Npoyecc No Ux
XapakmepucmuKam,

®  UCNONBL308AMb CEOUCMEA U 2PAPUK KBAOPAMUUHOU PYHKYUU NPU pelueHUU 3a0ay U3 Opyeux
VUeOHbIX NPeOMemos ux Xapakmepucmukam,; onepuposams NOHAMUAMU PAdUuK yHKyuu,

®  cmpoums epaguku JUHEUHOU, KBAOPAMUYHOU YHKYULL, 0OpAMHOU NPONOPYUOHATLHOCTIU,
dyuxyuu suoa: y=a+L, y=+/x, y=%x, y=|x|;

X+Db

® Ha npumepe K8AOPAMUYHOU YHKYUU, UCNONb308AMb NPeodpa308anus epapuxa yukyuu

y=f(x) ons nocmpoenus epagpuros Gymnxyuii y =af (kx+b)+c .

YpaBHeHus1 M HepaBeHCTBA ¢ 0HOI nepemeHHoi (14 yacos)
buxeadpammnvie ypasnenus. Memoowi peuienus ypasHenuii. memoo 3amMeHbl nepemMeHHol. Ypasnenus,
c800uMble K JIUHEUHbIM U Keaopamuwvim. Perienue mnpocTedmux IpoOHO-TMHEHHBIX YpaBHEHH.
Pewenue opobno-payuonanvueix ypaenenuu. Keaopammnoe nHepaeencmeo u e2o peuienus. Pewenue
K68AOPAMHbIX HEPABEHCMS. UCHONb306AHUE CBOUCME U epaguKra KeaopamuyHou @yHKyuu, Memoo
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UHmMepBanos. 3anucb peuleHus KeaopamHoz20 HepaseHcmed. Pewenue keadpammuvix Hepasencma.
Pewenue yenvix u OpoOHO-payUOHANLHBIX HEPABEHCME MemoOOM UHMmMep8anos. PemeHue cucrem
HEPAaBEHCTB C OJHOW MepeMEHHOU: keadpamuvix. Ypaenenus 6 yenvix uucnax. Mcmopus eonpoca o
HaxoxcoeHuu Gopmyn KopHel aneeOpauyeckux ypasHeHuil cmeneHetl, Oonvbwux yemvipéx. H.
Tapmanws, oc. Kapoano, HX. Abenv, 2.1 anya.
KounrpoabHnas padora Ne3 «YpaBHEeHHS U HEPABEHCTBA C OJTHON NIEPEMEHHOM
KonTpoabHasi padora Ne4 3a nepBoe nmojiyroaue
IlocJie u3yyeHUs1 TeMbl y4YeHUK HAYYHTCS:
e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMH: HEPABEHCTBO, PEILICHUE HEPABEHCTBA,;
®  [IPOBEPSTH, SBISIETCA JIM JAHHOE YHCIIO PEIICHUEM HEPAaBEHCTBA;
1300paXkaTh pelICHNs] HEPABEHCTB HA YHCIIOBOM MPSIMOIA;
10 rpaduKy HaXOAUTh POMEKYTKH 3HAKOTIOCTOSHCTBA;
M300pakaTh PEIICHHUS HEPABCHCTB U UX CHCTEM Ha YUCIIOBOU MPSMOiA;
pemiars ApoOHO-IMHEHHBIC YPAaBHEHUS;
IocJie u3yyeHUs1 TeMbl Y4YeHUK MOJTYYUT BO3MOKHOCTh HAYUYHThCS:
®  0Onepuposamb NOHAMUAMU: CUCTEMA HEPABeHCME, (YHKYUOHANbHAS 3a8UCUMOCTb, (YHKYUS,
epagux ynKyuu, npomes’cymru 3HaKONOCMOAHCMBA, HEPABEHCMEA,
®  UCNONBL308AMb MEMOO UHMEPBANLO8 OIS peuleHUs Yeablx U OPOOHO-PAYUOHATLHBIX HEPABEHCNE,
®  pewamv HEpAGeHCMEa ¢ NAPAMEempamu, blOUpPams COOMEEMCMEYIoujue HepaseHcmea Ous
cocmaenenuss Mamemamudeckolt Mooeiu 3a0aHHOU pealbHOU CUMyayuu uiu HNpUKiIaoHou
3a0ayvu;
®  yMemb UHMEPNPEemuposams NOJVYEHHbI NpU PpeueHul HepageHcmea pe3yibmam 8
KOHmMeKcme 3a0aHHOU peanlbHol CUmyayuu uiy NPUKIaoHou 3a0aqu,
® cocmasnamb U pewamv, CUCEMbl HEPABEHCME NpU peulenuu 3a0ady Opy2ux YyueOHblX
npeomemos;
®  GLINOJHAMbL OYEHKY Npasoonododus pe3yibmamos, NONYYAeMblX HpU peueHuu Ccucmem
JIUHEUHBIX HEPABEHCME NPU peuleHUU 3a0ad Opy2ux yY4eOHblX npeoMemos;
® gvlOUpamb coomeemcmeyloujue, HepPaeeHCmeda UMY UX CUCmeMbl, Ol COCMABIeHUs
MamemamuyecKo Mooeau 3a0aHHOU PearbHolt CUMyayuu Uiy NPUKIAOHOU 3a0a4u;
®  yMemb UHMEPNPemuposams NOJLYYEHHbIU NPU PEUeHUU CUCTNeMbl pe3yibmam 6 KOHMmMeKcme
3A0AHHOU PeabHOU CUMYayUuU Uil NPUKIAOHOU 3a0ayll;
® cocmasenamev U pewiamsv — KEAOpammuvle YPAGHEeHUs, YPAGHEeHUs, K HUM C800Awuecs, npu
peuteHuu 3a0a4 Opyaux yueOHvlX npeomemos,
® gvlOUpamMb coomeemcmeyrwue ypasHeuus, 018 COCMAGIEHUs MAMeMamuyeckolu mooenu
3A0AHHOU PeanbHOl CUMYayuu Uiu NPUKIAOHOU 3a0adu;
®  yMemb UHMEPNPemMuUpo8ams NOLYYEeHHbIU NPU peuleHUU YPagHeHUs, pe3yibman 6 KOHmeKcme
3A0AHHOU PeabHOU CUMYayUU Uil NPUKIAOHOU 3a0ayil;
peulams HeCl0HCHbLE YPAGHEHUS 8 YEblX YUCTAX,

pewams ypasnenus 6uoa X' =a;

pewams YpasHeHuss ChoCOO0M pPa3N0HCeHUsL HA MHONCUMENU U 3AMeHbl NePeMeHHOU,

cmpoumv epaguku K8aopamuyHoU QyHKYuil,

Xapakmepuzo8ams 6KIA0 BbLOAIWUXCS MAMEMAMUKO8 6 pA36Umue MamemMamuky U UHbLX
HayuHuIX obracmetl;

®  NOHUMAMb oL Mamemamuku 6 passumuu Poccuu.

YpaBHeHHUsI 1 HEPaBEHCTBA ¢ ABYMs nepeMeHHbIMH (17 yacoB)

VYpaBHeHHE ¢ IBYMS IepeMEeHHBIMU. METO bl pEIeHUs] CHCTEM YpPaBHEHHIA C IBYMsI TEPEMEHHBIMU:
epagpuyeckuil memood, METO]I TIOACTAHOBKH, METOJ CIIOKEHUSA. AHaIN3 BO3MOXHBIX CUTYallUi
B3aHMHOTO PACITOJIOKEHHSI OOBEKTOB MPH X ABIKEHHH, COOTHOIIECHHSI 00BEMOB BBITTOTHAEMBIX paboT
IIPU COBMECTHOH paboTe.
KonTtpoabHas pa6ora NeS «YpaBHeHUs U HEPABEHCTBA C IBYMS [TEPEMEHHBIMU
IToce n3yyeHust TeMbl y4eHHMK HAYUYHTCH:

e OnpenensaTs NpUOMKEHHBIE 3HAYCHNUS KOOPANHAT TOYKH IepeceueHust rpadukoB QYyHKIUH;
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peuIaTb CUCTCMbI ypaBHeHI/Iﬁ METOAOM IMOACTAHOBKH N MCTOAOM CJIIOKCHMU A,

Ilocae HU3YYCHUA TEMbI YYCHUK MOJYYUT BO3MOKHOCTDb HAYIUTHCH:

onepuposamv NOHAMUAMU: CUCMEMbL YPAGHEHUL, CIMPOUMb 2pa@uky K8aopamuyHbix
@yHKyuil, ucciedosams QyHKYUIO no eé epapuxy;
pewanms npocmoie U CLONCHbIE 3A0ayU PA3HLIX MUNO0E8, d MAKICe 3A0aAYU NOBIULEHHOT
mpyonocmu,

UCNONb308aMb PA3HblE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0at OJis
nOCMpOeHUst NOUCKOBOLL CXeMbl U peuleHUs 3a0ay,

PasIuuams MoOeib meKCma u Mooelb peulerus 3a0ayu, KOHCMpPYuposams K 00OHOU MOOeu
PeueHUs. HeCIIOMHCHOU 3a0ayu paznvle MoOeau MeKCma 3a0ayu;

8b10€IIMb IMANbl PeueHUs 3a0a4u U co0epIHcanue Kaxrcoo2o smana,
yMems 8blOUPAMb ONMUMATbHBLU MeMO0 peteHus 3a0adu U 0CO3HABAMb 8bl100P Memood,
Paccmampusams pasiuitble Memoobl, HAX0OUMb PA3Hble PeuleHUs 3a0ayu, ecil 603MONCHO,

AHATUUPOBATNL 3aMPYOHEHUs NPU PEUeHUU 3a0ay, UHMEPNPEemUpo8ams Gbl4UCIUMENbHbLE
pesyivmamol 8 3a0aue, UCCIe008ams NOJYUEHHOe peuleHue 3a0ayu;

AHATUBUPOBATND BCEBOZMOICHBIE CUMYAYULU B3AUMHO20 PACHOLONCEHUSL O8YX 00BEKMO8 U
U3MeHeHUe UX XaPaAKMepUCmuK npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMs, pAcCmosHue)
npu peweruu 3a0ay Ha 08UICeHUe 08YX 00BEKMO8 KAK 6 0OHOM, MAK U 8 NPOMUBONOTIONCHBIX
HAanpasieHusx;

UCCe0068amMb 8CEBO3MOINICHBIE CUMYAYUU NPU PEeULeHUU 3a0ay HA 08UICEHUE NO PeKe,
PAcCMampusams pasHvle CUCHeMbl OMCcUéma.

Apupmernyeckas u reomerpuueckas nporpeccu (15 yacos)

UucnoBas mocienoBaTelbHOCTh. [IpuMepbl UnCIOBEIX MOceaoBaTeabHOCTel. beckoHeunbie
mocJieIoBaTeIbHOCTH. AprudmMeTndeckast mporpeccus u e€ CBocTBa. [ 'eomeTpuyeckas mporpeccus.
Dopmyna obwe2o yieHa u CymMmbl N NePEulX YleHO08 apUuPMemuyecKol u 2eoMempuieckoll
npoepeccui. Cxooawascs ceomempuyeckas npoepeccus. 3adaya Jleonapoo Iluzanckozo
(DQubonauuu) o kpoauxax, yucna Pubonavuu. 3adaua o waxmamuoil docke. Cxooumocms
2e0MempudecKoll npozpeccuu.

KonTpoabHas padora Ne6 «Apudmerndeckas mporpeccus»

KontpoJabHnas padora Ne7 «['eomeTpuueckast mporpeccusi»

IlocJie u3yyeHUs1 TeMbl y4YeHUK HAYYMTCS

OnepupoBarh Ha 6a30BOM ypOBHE MOHATUSMU: MIOCIEA0BATENbHOCTD, apu(MeTHIecKas
porpeccusi, FeOMeTpu4ecKas Iporpeccus;

pelaTh 3a/1aun Ha MPOrpECCUH, B KOTOPBIX OTBET MOXKET OBITh IMOJIY4€H HEIOCPEICTBEHHBIM
noJjicuéToM 6e3 nmpuMeHeHus Gopmyi;

OIMCHIBATh OT/EJIbHBIE BBIAAIOIINECS PE3YIbTAThl, IOJYYEHHBIE B XOJI€ PA3BUTHUSI MaTeMaTHKU
KaK HayKH;

3HATh IPUMEPBI MATEMAaTUUYECKUX OTKPBITHM U UX aBTOPOB, B CBSA3H C OTEUECTBEHHON U
BCEMHUPHOHN UCTOPHUEH;

MIOHUMATh POJIb MAaTEMAaTUKH B pa3BuTun Poccuu;

ITocae U3YYCHUA TEMbI YYCHUK MOJYYUT BO3MOKHOCTDb HAYIUTHCH:

onepuposamv NOHAMUAMU: NOCIE008AMENbHOCb, apUPMemuyecKas npoepeccus,
2eoMempudecKas npospeccusi;

pewams 3a0ayu Ha apu@PMemudecKyo U 2eoMempuiecKyio npozpeccuio;
Xapakmepuzo68amy 6K1A0 8blOAIOWUXC MAMEMAMUKOE 8 PA38UMUe MAMeMAMUKU U UHbIX
Hay4Hvlx obracmeil;

NOHUMAMb POIb MameMamuxu 8 passumuu Poccuu.

DJIeMeHTbl KOMOMHATOPHUKH U TeopuH BepositHocTel (13 yacos)

Cryuvaiinple OMNBITHI (3KCIIEPUMEHTHI), dJI€MEHTapHbIe clydyaiiHble coObITUs (McXozbl). BeposTtHocTH
aeMeHTapHbIX CcOOBITUH. CoOOBITHS B CIIy4alHbIX SKCIEpUMEHTaX M OJaronmpusTCTBYIOIIHNE
3JIEMEHTapHbIe COOBITUS. BeposTHOCTH ciydailHBIX CcOOBITHI. ONBITBI ¢ PaBHOBO3MOKHBIMU
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3JIeMEHTapHbBIMU CcOOBITUSAMU. Kitaccuyeckue BEpOSTHOCTHBIE OMBITHI C HCIOJb30BAaHUEM MOHET U
KyOukoB. IlpencraBienne coObITHI C MOMOIIBIO Auarpamm Ditnepa. [IpoTHBOIONOKHBIE COOBITHS,
oO0benuHeHWE W TepecedeHue coOwbiThii. [IpaBuiio ciokeHusi BeposiTHOCTEH. CiydailHBIA BBIOOP.
[IpencraBieHne dKCIEprMEHTa B BHUAC jJepeBa. He3aBucumble COOBITHS. YMHOKECHHE BEPOSTHOCTEH
He3aBUCUMBIX coObiTuil. [locienoBaTenbHble He3aBUCHMMBIE uchbITanus. [IpeacraBneHue o
HE3aBHCHMBIX COOBITHSX B KH3HU.

Ilpasuno ymmooicenus, nepecmanosku, paxmopuan uucna. Couemanusi U 4ucio COYemaHui.
Dopmyna uucna couemanuii. Tpeyeonvrux Ilackana. Onvimvl ¢ OONLUWUM YUCIOM PABHOBO3MONCHBIX
IeMeHMAapHbIX cobbimuil. Belyucnenue eepoamuocmeti 8 Onblmax ¢ npuMeHeHuem KOMOUHAMOPHBIX
@opmyn. Ucnbitanust bepuymmu. Ycrnex u Heynada. BeposSTHOCTH COOBITUH B CEpPUHM HWCIBITAHUN
bepnysu.
3HAaKOMCTBO CO CIy4yalHbIMH BEJIMYMHAMHM Ha TMpUMEpax KOHEYHBIX JUCKPETHBIX CIIy4alHBIX
BennuuH. Pacnpenenenue BepoaTHocTed. MaremaTudeckoe oxuaaHue. CBONCTBO MATeMaTH4ECKOTO
oxunanus. [loHsTue o 3akoHe OonbIMX uucen. M3mepenue BepositHocTed. [IpuMeHeHue 3akoHa
OOJIBIIUX YHCENl B COLMOJOTHH, CTPaxOBaHUM, B 3/IPaBOOXpPaHEHUM, oOecredyeHuu Oe30MacHOCTU
HAceJIEHUs B UpPE3BbIUANHBIX CUTyaUMsIX. Mcmoku meopuu 6eposimHoCmel: Cmpaxoeoe 0eo,
azapmuvle uepvl. b.Ilackans, A. bepuyinu.

Kontpoabnas padora Ne8 «OnemMeHTH KOMOMHATOPHKHU U TEOPHU BEPOSTHOCTEH».
IlocJie u3yyeHus: TeMbl y4YeHUK HAYYHMTCS:
e BpiOuparh NOAXOASIMINANA U3YYSHHBIA METO JIJISl PEIICHUH W3YyYEHHBIX THIIOB MAaTEMaTUYECKUX
3ajay;
® ONUCHIBATH OTAENbHBIC BHIIAIOIIUECS PE3YIbTAThI, IOTYYCHHBIE B XO/€ Pa3BUTHS MAaTEMATHKU
KaK HayKU;
® 3HATh NPUMEPHl MAaTEMAaTUYECKUX OTKPBHITUA M MX aBTOPOB, B CBS3UM C OTEUYECTBEHHOW H
BCEMHUPHOMN UCTOPHUEH;
e [IOHUMAaTh POJIb MAaTEeMAaTUKH B pa3BuTuu Poccuu;
IMocne u3yvyenust TeMbl Y4eHHK MOJYYUT BO3MOKHOCTh HAYYUTHCS:
®  Xapakmepuzoeamv 6KIAO BbLOANUWUXCS MAMEMAMUKO8 8 pPA3sUumue Mamemamuku U UHbIX
HayuHwlx odbracmeli;
NOHUMAMb POlb MamemMamuxu 6 passumuu Poccuu,
umemyv npedcmasierHue o0 8epPOAMHOCIU CIYUAIHO20 COObIMUSL,
OYEHUBAMb 8ePOAMHOCHIL COOLIMUSL 8 NPOCMENUUIUX CTIYUASX,
umemyv npedcmasieHue o poau nPaKkmuieck 00CMO8ePHbIX U MAN0BEPOSIMHBIX COOLIMUIL
OYeHUBAMb BEPOSIMHOCIb  DEalbHbIX COOLIMULL U SGNeHUNl 68 HECIO0NCHbIX CUMYAYUsX,
061a0emb  OCHOBHbIMU ~ MemoOamMu  peuleHus CIOHCeMHbIX 3a0ay:  apugmemuyecKutl,
aneebpauveckull, nepedoop 6apuaHmos, 2eomMempudeckull, paguyeckuil, NPUMEHAMb UX 8
HOBbIX NO CPABHEHUIO C U3VUEHHBIMU CUMYAYUSIX,
®  Oonepupoeamb NOHAMUAMU: CAVUAUHBII ONbIM, CAVYAUHBIU 8b100D, UCHLIMAHUE, dTIeMEeHMAapHoe
cayuatinoe  cobvimue  (UCxo0), Klaccuieckoe onpeoeieHue B8eposIMmHOCMU  CAYUAlHO20
coovimus, onepayuy Hao CIY4AUHbIMU COOLIMUAMU,
*  npedcmasamsb UHGOPMAYUIo ¢ NOMOWbIO Kpy2os Jiiepa;
® pewams 3a0ayu NO KOMOUHAMOpUKE U MeOpuu 6eposmuHocmeli HA OCHO8E UCHOIb308AHUS
U3YYEHHBIX Memo008 U 060CHOBbIBAMb peuleHUe,
®  Xapakmepuzo8amv 6KIAO BblOAIOWUXCA MAMEMAMUKO8 6 pA36Uumue Mamemamuky U UHbLX
HAay4HuIX 0Oaacmell;, NOHUMAMb POJib Mamemamuxy 6 pazeumuu Poccuu

IHoBTOpenue. Pemenue 3axay. (21 yac)
HrtoroBast koHTpOIBHAs paboTa 3a roj, a Tak e TPEHUPOBOYHBIE KOHTPOJIbHBIC PAOOTHI 1O
MOJITOTOBKE K UTOIOBOM aTTeCTallK!
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KOHTPOJIb YPOBHA JOCTUKEHUSA

INVIAHUPYEMBIX PE3YJIbTATOB OCBOEHMUSA TPOI'PAMMbI

Nen/m |

Ha3BaHue KOHTPOJILHOM padoThI

\ mara

7 kjaace

CrapToBas KOHTpOJbHas paboTa

KonTponbnas padota Nel «BeipaxeHus»

KonTponbnas padota No2 «YpaBHEHUs»

Kontposbnas padota No3 «DyHKIHIN»

gl B W N -

Kontpoinbnas pabora Ne4 «CteneHs ¢ HaTypajabHBIM MOKa3aTeIeM.
OHouNeH»

[ep}

KoHnTtponbHas pabota Ne5 3a mepBoe nosryroaue

KonTponbras padota Ne6 «Cymma u pa3HOCTH MHOTOUIIEHOBY

Kontponbnas padota Ne7 «I[IpousBenenre MHOTOUI€HA HA OJTHOYJICH.
[IpousBenenre MHOTOUYICHA HA MHOTOUJICH )

Kontponbhas padota Ne8 «Dopmyiibl COKpAIIEHHOTO YMHOKEHUS»

10

KoHnTtponbHas padota Ne9 «/lelicTBHS ¢ OJHOUIIEHAMHU U
MHOTOYWICHAMM

11

Kontponbnas padora Nel0 «Cuctembl TMHEHHBIX ypaBHEHU»

12

Htorosast koHTpoJIbHAs paboTa 3a Kypc 7 Kiacca

8 kiaace

CrapToBas KOHTpOJbHas paboTa

Kontpoinbnas padora Nel «Cymma u pa3HOCTH 1po0eii»

KonTponbras padorta No2 «IIpousBenenue u yacTHOE ApOOSH»

KontponsHas pabora Ne 3 «Apudmerndeckuil KBaJpaTHbIH KOPEHbY

gl B~ W N

Kontponbnas pabora Ne4, monyronosas «IIpeobpazoBanue
BBIPQXEHHI, COIEPXKAIUX KBAJAPATHBIE KOPHID)

Kontponbnas padora No5 «KBagpatHoe ypaBHEHHE U €T0 KOPHI

Kontponbnas padora Ne6 «/[poOHbIe palinoHaIbHbIE YPaBHEHUS

Konrtponsnas pabora Ne7 «HucnoBble HepaBeHCTBaAY

Ol 0| N| o

Konrtponbnas padora Ne§ «HepaBeHcTBa ¢ 0/1HOM IepeMeHHOM U UX
CUCTEMBI»

KonTponbhas padota Ne9 «CremneHs ¢ 1ebIM [oKa3aTeaem»

Hrorosast koHTpoIbHAs paboTa 3a Kypc 8 Kitacca

9 kjaacce

CraproBast KOHTpOJIbHas paboTa

Kontponbnas padora Ne 1 «KBagparnunas QyHKIus»

Konrponbnas pabora Ne 2 «KBaapaTuuHas QyHKIUSI»

KonrponbsHas pabora Ne3 «YpaBHeHMS W HEpaBEHCTBA C OJHOM
IIEPEMEHHOMN

KonTponbnas pabota Ne4 3a mepBoe monyroaue «YpaBHEHUS U
HEPABEHCTBA C OJTHOM MMEPEMEHHOIN»

KonrponbsHas pabora Ne5 «YpaBHeHHs U HEpaBEHCTBA C JIByMs
NIEPEMEHHBIMH
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Kontponbnas pabora Ne6 «Apudmerrdeckast mporpeccus»

KonTtponsHas padora Ne7 «I'eomerpuyeckast Iporpeccus»

9 KontponpHast pabora Ne «DnemMeHTHI KOMOMHATOPHUKH M TEOPHH
BEPOATHOCTEIN»
10 Hrorosast koHTpoJIbHAs paboTa 3a Kypc 9 kiacca

CraproBasi KOHTpPOJLHAas padoTa

7 kJaacc
1. BeimosauTe IeiiCTBUE:
2,1, 48 411 |

a)3 6;6) 7;13) 3 2; r)36,12.12_

3 2 2 7

-yt y+ty—_-y . y=—
2. YopocTtute BbhIpakeHue 7 3 3" u HalIUTEe €ro 3HAYCHUE MIPU a) 10 ; 0)
y=14 _

3. Ha xoopaunatHoii minockoctu orMetsTe Toukd M(0; 8), N(-3; 0), K(3; 2) u HaiinuTe nauHy 0Tpe3ka
OocH OpAuHAT BHYTpHU TpeyroabpHuka MNK.

4. Pemmre nponopuuntolS: x =12 : 8.

5. B aByx Baronax noeszzga 60 yesnoBek. CKOJIBKO YEJIOBEK B KaX/10M, €CJIM B IIEPBOM BaroHe Ha 12
YeJI0BEK OOJIbINe, Y4eM BO BTOPOM?

KonTtpoJsbHas padora 3a nepsoe nojayroaue
7 kaacce
e 1. Yopocrure Beipaxenue: a) 12a-10B-10a+6B; 0) 8x- (2x+5)+(x-1); B) 4(3x-2) +7.
2. Cama pemrun 1Be 3agaun 3a 35 munyT. [lepByto 3amauy oH perian Ha 7 MUHYT JIOJIbIIIE, YEM
BTOpY10. Ckonpko MuHyT Cailia pemiana BTOpyro 3aaqy?
e 3. B oaHOl U TOM ke cucTeMe KOOpJIuHaT NocTpoiiTe rpaduku QyHKIUN y=2X 1 y=-4.
Omnpenenure KOOPAUHATH TOYKU EPECEUECHMUS.
e 4. BeimosiHuTe AeicTBUA: a) y6-y13; 0) y20:y5; B) (y3)7; r) Gy)*.
5. Bounciute: (49%7°):7%
6. B nmepBoM koHTeiiHEpe B 5 pa3 60bllle MOPKOBH, 4eM Bo BTopoM. Korna u3 nepsoro
KOHTelHepa B3sUn 25 KT MOPKOBH, a BO BTOPOM 3achinany emé 15 Kkr, TO MOPKOBU B 000X

KOHTelHepax cTajo nopoBHY. CKOJIbKO KUJIOTPAMMOB MOPKOBHU OBLIO B JIBYX KOHTEHHEpax
IIEPBOHAYAIBHO?

HTorosasi koHTpOJILHAst padoTa 3a Kypc aiaredpsl 7 Kiacca
Bapuanr 1 HK—1

e |. Ynpocrute Boipaxkenue (a+6)°—2a (3 —2a).
® 2. Peuwnre cucremy ypaBHeHHu#: (Sx —2y=11,
4x —y=4.

e 3. a) [locrpoiite rpaduk GyHKUHH y=2x —2.
6) Onpepesure, MNPOXOAHT JH rpaduK (QyHKUHH 4Yepe3 TOUKYy
A (—10; —20).

4. Pa3noxuTe Ha MHOXKHTEJIH:
a) 2a'b®—2a%b*+46a’b%; 6) x*—3x—3y—y’.
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5 -

5. U3 nynkra A BHH3 1o peke oTrnpasHics naot. Yepes 1 u HaBcTpe-
uy emy M3 nyHkra B, uaxoasimerocst B 30 kM ot A, BblULIa MOTOp-
Hasl JIOJKa, KOTOpasi BCTPETHJACh C MJIOTOM uepe3 2 y rocJsie cBoe-
ro Bbixosa. Halaure coGCTBEHHYIO CKOPOCTb JIOJKH, €CJIH CKOPOCTb
TEUEHHS] PeKH 2 KM/u.

Bapuanr 2 HK—1

@ 1. Ynpoctute Bbipaxenue (x —2)° —(x— 1) (x+2).

® 2. Pewnre cucremy ypaBHeHu#: (3x-+45y=12,
. x—2y=—T.

e 3. a) [llocrpoiite rpapuk GyHKUMH y= —2x+2.
6) Onpenenure, MNPOXOAHT JH rpapuK (QYHKIHH uepe3 TOUKY
A (10; —18).

4. Pa3jio)XuTe Ha MHOXKHTEJIH:
a) 3x°y*+3x%" —6xy?’; 6) 2a+a*—b*—2b.

5. U3 noceska Ha CTAHIMIO, PacCTOsIHHE MeX/y KOTOPbIMH 32 KM,
BblexaJs Besocunenuct. Yepes 0,5 u HaBcTpeuy eMy CO CTaHLHH
BbieXaJl MOTOUMK/JIMCT W BCTPeTHJ BesocHneaucra uepe3 0,5 4 nocae
cBoero Bble3na. M3BecTHO, UTO CKOPOCTb MOTOLMKIHCTA Ha 28 KM /4
6oJibllie CKOPOCTH BesiocHneaucTa. Halaure ckopocTb Ka)/10ro U3 HUX.

CraproBasi KOHTpOJIbHasi padoTa

8 ki1acc
1 BapuanT
1. YopocTtute BelpaxeHue: a) 3a 2 B'(-5a 3 B); ©0) (2x2y)3.
2. Pemte ypaBHEHUE: 3x — 5(2x+1) = 3(3-2x).
3. Pa3noxure Ha MHOXKHUTENHN:  a) 2XY — 6y2 ; 6) a’ - 4a.

4. a) Iloctpoiite rpapuk pynknuu y = 0,5X.
0) YkaxkuTe ¢ momolipio rpadrka, 4eMy paBHO 3HaUCHHE Yy IIpU X = -4,
5. [lepumerp tpeyronsuuka ABC pasen 50 cMm. ctopona AB Ha 2 cm Oosbiie ctoponsl BC, a cropona
AC B 2 paza 6onb1ie croponsl BC. Haliiute cTopoHb! TpeyroibHHKA.
6. loxaxxute, 4TO BEpHO paBeHCTBO: (a+c)(a—c)—B(2a—B)—(a—B+c)(a—B—C)=0.

2 BapUAHT
1. YopocTtute BeIpakeHue: a)6m*n®(-5m°n);  6) (3x4y)2.
2. Pemte ypaBHEHUE: 3x — 5(2x+1) = 3(3-2x).
3. PasnoxuTe Ha MHOXKHTEIH:  a) 5Xy — 15y7; 6) b® — 16b.

4. a) [octpoiiTe rpaduk QyHKINU y = -2X.
0) YKaxxnuTe ¢ mOMOIII0 TpaduKa, 4eMy paBHO 3HAYCHHE y TIPH X = 2.
5. Ilepumerp tpeyrompanka MNK pasen 38 cm. ctopona MN Ha 2 cm Gombiire croponst NK; a
cropoHa MK B 2 pa3za 6ousbiie croponsl NK. Haitiaure cTopoHbI TpeyroyibHUKA.
6. Jlokaxxute, 4TO BepHO paBeHCTBO: (a +c)(a—c)—B(2a—B)—(a—B+c)(a—B—¢)=0.
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KonTtpoabHas pabora 3a nepBoe nmoJyroame

Bapuanm 1 K—4(@§ 7)
e 1. VopocTuTe BHIpaXKeHUe:

a) 10434448 -JT5; 6) (5v2-V18)V2; B) (3-V2)%
e 2. CpaBHure: 7\/% u %\/—26

3. Coxparure ApoOb:

a) 6+6 . 6) 9-a
J30++5 3+va
4. OcBoboxuTte ApoObL OT 3HAKa KOPHsS B 3HaMeHaTeJe:
1 8
a) ——; 6) —.
2.5 4T =1

5. JlokaXure, YTO 3HAUECHUE BBIPAXKEHUA NP €CTb UuC-
gd3+1 2WB-1

JIO palMOHAJIbHOE.

Bapuanm 2 K—4(§ 7)
e 1. VmpocTure BhIpaXKe€HHE:

a) 242 +50 -98;  6) (3V5-20)V5; B) (V3+v2)%
e 2. CpasHure: %«/66 u 10\/%.

3. Coxparure ApoOb:

i 5-5 : b-4

V10 -2 Jo-2

4. OcBobomuTe npoOL OT 3HAKa KOPHsS B 3HaMeHaTeJe:
a) 2_; 0) M

3J7 \/ﬁ‘+ 3

i
5. Jloka)kure, 4YTO 3HAUEHNE BBIPAKEHUA . - eCcThb UMuC-
1-3vV5 1+3v5

JIO pamuoHaJIbHOE.

HTorosasi koHTpoJILHAsI padoTa 3a Kypc 8 Kiacca
Bapuanm 1 K—10 (uroroBas)
® 1. Pemure cucreMy HepaBEeHCTB:

3(x-1)-2(1+x) <1,
3x-4>0.

® 2. VmpocTuTe BBIDaKeHUE
(V6 +3)12 -246 - /3.
3. VYmpocTuTte BBIpa)KeHHUE

6, 1 )|y +6y+9
y? -9 3-y 5 ]

4. Jlpa aBTOMOOMJIS BBIE3’KAIOT OJHOBPEMEHHO M3 OJHOTO ropoja B
apyroit, Haxoasmuiics Ha paccroaHuu 560 xm. CropocTh mepBOro Ha
10 kM/4 GosbIlle CKOPOCTH BTOPOrO, M IIOBTOMY INePBBI aBTOMOGHIb
mpueskaeT Ha MecTo Ha 1 4 paHbIe BTOporo. Ompejesure CKOPOCTb
Ka)KJIoT0 aBTOMOOMJIA.

x—8
5. Ilpu Kakmx 3HAYEHHAX X (QyHKOUA y:——4—+1 NPUHUMAET
MOJIOKUTEIbHbIE 3HAYEHUA?
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Bapuanm 2 K—10 (uToroBas)

® 1. Pemure cucreMy HepaBeHCTB:
5(2x-1)-3(3x+6) <2,
2x-17>0.

e 2. Ympocrure BbIpaKeHUE

(V10 ++/5)v/20 —578.

3. YmopocTure BhIpaKeHUe

2 b 1 . I
x2-4 2x-x2 x2+4x+4

4. TlaccakmpcKuii moesj ObLaI 3afep:KaH B myTH Ha 16 MuH u Ha-
rHaJl omosgaHue Ha neperoHe B 80 KM, uas cO CKOpocThio Ha 10 KM/4
GoJbIIIel, yeM IoJiarajach 1o pacnucanuio. Kaxkosa Oblja CKOPOCTH II0-

e3/la 10 PaCIUCAHUIO?
6—x
5. Ilpu Kakux 3HAYEHUAX X QYHKIUA y:T—Z IIpUHUMAET

oTpuIaTeJbHbIe 3HAYeHUus?

CraproBasi KOHTpPOJbLHas padoTa
9 kJ1acc

1. Cokpatuth I1poOb:

4 2 2
a). 14013 62 ; . 23x : o). y -z
49a°s x° +4x 2y +22

2. [Toctpoiite rpaduk GyHKIUU y = 6 .
X

KakoBa oGuacte onpezencuust pyHkimu? [Ipu kakux 3HaUCHHUSAX X QYHKIMS TPUHUMACT
OTpHUIaTEIbHBIC 3HAYCHUS?
3. Haiimute 3Ha4eHNE BHIPAKCHHUS:

a).4J0,25-64;:  6)./56 -/14;

6).£; 2).\3*.2°

4. Haupure mesble pelIeHUs CUCTEMbl HEPaBEHCTB
6-2x<3(x-1),
l 6~Z .
2
5. [lepumetp npsimoyronsHuka paBeH 20 cu. Haliaute ero CTOpOHBI, €M U3BECTHO, UTO TUIOIIATh
MPSIMOYTOJIbHUKA paBHA 24 cm”.

KoutpoJsbsHas paéora 3a nepBoe nojyrojaue
Bapuanm 1 K—4 (§ 6)
*1. Pemiure HepaBeHCTBO:
a) 2x2-Tx —-9<0; 0) x%>49;
B) 4x2-x+1>0.
*2. PemuTe HEepaBeHCTBO, MCIOJIB3Ys METOJ]| WHTEPBAJIOB:
(x+3)(x—4)(x-6)<0.

3. Ilpy Kaxkux 3HaYeHMSX m ypaBHeHHe 3x2+ mx +
+ 12 = 0 umeer aABA KOpHA?

42



4. Pemmure HepaBeHCTBO:
bx+1 3x-1
S R o . ,,,,,,Az
a) x-2 <03 6) x+8 2
5. Haiigure obsacTs onpeneneHusi (HyHKIMU:

Jxi-4x-12
a)y=,/6x—2x2; 0) y= —

2x-18

B) y =416 -x2 + [T -bx.

Bapuanm 2 K—4 (§6)
*1. Pemure HepaBeHCTBO:
a) 3x2-5x - 22> 0; 6) x%< 81;
B) 2x2+3x +8<0.
*2. PemurTe HEpaBeHCTBO, MCIIOJbL3Ys METOJ], MHTEPBAJIOB:
(x+5)(x-1)(x-4)<0.

3. Ilpu Kakux 3HaYeHUAX n ypaBHeHue Hx? + nx + 20 =0
He uMeeT KOpHeu?

4. PemnTe HEpaBeHCTBO:
2x+4 x-1
— >0; — < 3.
2) x-T 0 o) x+5
5. Haiigure obOyacth onpepnesieHusi (hyHKIIUU:

a) y = bx —4x?; 0) y= ey

B) y=\[9—x2 +J5—2x.

Hrorosasi koHTpOJILHAsI padoTa 3a Kypc 9 kiacca

Bapuanm 1 K—9 (murorosas)

- - 4
*1. YupocruTe BRIpa)KeHHE (x_ A Ar L ): by

x Y xy
x2+2y=-2,

*2. Pemure cucremy ypaBHeHUM {x Ty=oi,

*3. Pemure HepaBeHcTBO 3 + x < 8x — (3x + 7).
a3 (a)?

a—6

*4. YiupocTure BBIpa)KeHHE

x2-b5x+6<0,
2x-5<0.

6. ITocrpoiite rpadpuk dyHKINU Yy = x2 — 4. YKaxure, npu
KaKNX 3HAYEeHUAX X (PYHKIUS OPUHUMAET IOJOKUTEILHLIe
3HAYEHUS.

7. B (epmMepcKoM X03siCTBe IIOJ] Irpeunxy OGBLIO OTBEAEHO
aBa yuyactka. C mepsoro cobpasu 105 1 rpeuuxu, a co BTOPO-
ro, miaomanb KoToporo Ha 3 ra GoJsbine, coopanu 152 1. Haii-
AUTe IJIOIIaAb KaKJOro y4YacTKa, €CJIM HM3BEeCTHO, YTO YPO-
JKaHOCTh I'DEYMXM HA IepBOM ydacTKe Obiia Ha 21 ¢ 1 ra
0oJIbIlIe, YeM Ha BTOPOM.

5. Pemure cucreMy HepaBeHCTB {
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Bapuanm 2 K—9 (urorosasn)

a a+eC a+cC
*1. Yopocrure BhIpakeHue . + A
a+c

4 (4 a
2 ¢
& . +2x =2

*2. Pemure cucremy ypaBHEHHUU [y ;

]x +y=1
*3. Pemure HepaBencTtBo 6x — 8 > 10x — (4 — x).

(X 1)2 L X“
*4, YnpocTure BBIDAXKEHUE 1 :
X

[x%? -6x+8<0,
]3x—820.

6. IlocrpoiiTe rpadpur GysKIUN Yy =-x2+ 1. Yramxure,
P KaKUX 3HAYEHUAX X (DYHKIUSA IIPUHHUMAET OTpHUIlaTelh
Hble 3HAYEHWS.

7. I3 nyskTa A B nIyHKT B, paccrossHHue MeE KAy KOTOPbI
Mu 45 kM, Bblexas Bejocunenuct. Yepes 30 muH Beaen 3a
HUM BbIeXaJ BTOPOM BeJOCHUIIEJUCT, KOTOPBLIA mPUOKIJI
B IYHKT B Ha 15 MuH pasHbIe mepBoro. Yemy paBHa CKOpPOCTH
KaJa0ro BeJIOCUNEAUCTa, €CJAU HM3BECTHO, UYTO CKOPOCTH Iep
BOrO Ha 3 KM/4Y4 MEHbIIIe CKOPOCTH BTOPOro?

5. Pemure cucremy HepaBeHCTB

CUCTEMA OLIEHKH JOCTUXKEHU OBYUYAIOIINXCSA

OcHoBHas 3a/1a4a U KpUTEPUIA OILICHKH — OBJIAJICHHE CUCTEMON yueOHBIX IEHCTBUIN C U3y4aeMbIM
y4eOHBIM MaTEPUAIIOM.

CucreMa OIEHKU BKJIIOYAET B ce0sl BHYTPEHHIOI (OCYIIECTBISIEMYIO CaMOil HIKOJIO) ¥ BHEIIHIOIO
(ocymiecTBiIsieMasi BHEIIHUMU 110 OTHOUIEHMIO K ILIKOJIE CIYXO0aMH).

Jns  omeHKM ~— UCHONb3yeTcs — nepcoHuuuupoBaHHas ~ uHGOpManuMs W AHOHMMHAas
(nenepcoHUpULIMPOBAHHAS).

[TepconnuIupoBaHHON OLIEHKE MOJIeKAT TOIBKO METampeIMeTHbIe U MPEAMETHBIE Pe3yIbTaThl
n3 O1oka «BBIMTyCKHUK HAYIUTCS».

OreHkKa JOCTHKEHHI PeaTu3yeTcsl «KMETOJIOM CIIOKEHUS», IPH KOTOPOM (PUKCUPYETCS TOCTIKEHUE
ONOPHOT'0 YPOBHS U €r0 MPEBBIIICHUE.

Jlns  olleHWBaHUS HCIONB3YIOTCSA: CTaHIAPTHU3UPOBAHHBIE IMHCHMEHHBIE M YCTHBIE pPadOTHI,
MPOEKTHI, TpaKTHUecKue paboThl, JabopaTopHbIE PAaOOTHI, TECTHI, 3a4YEThl, TBOPYECKHE pPaOOTHI,
camMOaHaJM3, CaMOOILIeHKa, Ha0JIt0IeHUs U TIp.

Tunsl 3a1aHNi, KOTOPbIE HUCHOJb3YIOTCH /IS OLEHKHU T0CTHKEHUM:

1o ¢popMe OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM;
10 YPOBHIO MTPOBEPSEMBIX 3HAHUHN, YMEHUH, CIOCOOOB JIeHCTBUIA: Oa30BBIN U MOBHIIICHHBIN YPOBEHB;
M0 HCIMOJb3YEMBIM CpEJCTBAaM: 3aJlaHus JUIsl THMCbMEHHOW WM YCTHOUM Oeceipl, MpaKTHYECKHe
3a/1aHus;
1o ¢hopmMe MPOBEACHUS: TSl HHANBUIYATbHON WM TPYNIIOBON PabOTHI.

HrToroBasi oueHka CKJIAAbIBACTCH H3:
HAaKOIUICHHBIX OIEHOK (XapaKTepu3yrT TMHAMHUKY 00pa30BaTEIbHbBIX TOCTHKCHUHN yUJaIuxcs);
OLICHKH 32 CTaHIapTU3UPOBAHHBIE UTOTOBBIE PAOOTHI (XapaKTepU3yIOT YPOBEHb MPUCBOCHHS CIIOCOO0B
JIEHCTBUIN)

BHyTpeHHIOI0 cHCTeMy OLEHKHM Ha CTYIeHM OCHOBHOIO o00mero o0pa3oBaHus
KJIaCCUPUIUPYETCSI CASAYIOLUIUM 00pa30oM U BKJIIOYAET MPOLIETYPHI:
HHIMBHUAYAJbHBIE Pe3yabTAThl YUYAIIUXCH - B chepe pa3BUTHS Y HUX KOMIIETEHTHOCTHBIX YMEHHIA
Y HABBIKOB, BBISIBIISIFOTCA B XO/JI€ ICHUXOJIOTO-1€IarOTM4€CKOr0 MOHUTOPHUHTA;
NpeAMeTHbIC Pe3yJbTAThl - PE3yJIbTaThl, IOJYYEHHBIE B ITPOLECCE OLEHUBAHUS YUUTEISIMUA LIKOJIbI
Ha NMPEJIMETHOM YpPOBHE;
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BHYTPHMILIKOJIbHbIE Pe3YJbTAThI - PE3YJIbTaThl, IOJIYYEHHbIE B X0/I€ aIMUHUCTPATUBHOTO KOHTPOJIS,

UTOTOBOM  aTTecTraluu  y4amuxcs (KOHTPOJIbHBIE  pa0OThl, MPOMEXKYTOYHBIE, HTOTOBBIE,
JTMArHOCTUYECKHE);

BHENIKOJIbHbIE Pe3yJbTAaThl - PE3yIbTAaThl OJIMMITHAL, KOHKYPCOB, COPEBHOBAHHM, KOH(PEPEHIIUN U
T.IL.;

pE3YJIbTaThl, [TOJIyYEHHBIE B X0/1€ He3aBUCHUMON BHEIIHel OLEHKHU - PE3YJIbTaThl I10JIyYEHHBIE B XO/€
I'NA;

HepopMaTH30BaHHASA OlleHKA - TIOPT(OIHO.

Jlis onucanus JOCTHXKEHUH 00yJaroIuxcsl 11e1eco00pa3Ho yCTaHOBUTH CIEYIOIUE MATh YPOBHEH:

YpoBeHns JlocTHKeHNe JIAHMPYEMBbIX Pe3yJbTaTOB Ounenka
(oTMeTKa)
ba3oBbIit JIEMOHCTPHUPYET OCBOCHHUE YUEOHBIX JCUCTBUI C OMOPHOU | «yAOBJIETBOP
YPOBEHb CUCTEeMOM 3HAaHMW B paMKax JuanazoHa (Kpyra) | UTEIbHO»
JAOCTHKEHHW | BBIACTICHHbIX 3amad. OsnaneHue 0a30BBIM  YPOBHEM | (MM OTMETKa
i ABIIIETCS TOCTATOYHBIM JUIsSl MPOJOJDKEHUsI 00ydeHusl Ha | «3», OTMETKa
CIeNyIomel  CTyreHu oOpa3oBaHHs, HO HE 1O | «3a4TCHO»).
npoQUILHOMY HANPaBICHUIO
IloBbIlIEHH | yCBOGHWE OIOPHOM CHUCTEMbl 3HAaHUHW Ha YPOBHE | OLEHKA
blif YyPOBEHBb | OCO3HAHHOI'O IPOU3BOJBHOIO OBJIAJCHHUS YUYEOHBIMH | «XOPOILIO»
JNEHCTBUSAMH, JOCTaTOYHBIA O Kpyroszop, wmupora (wid | (OTMETKa
n30upaTeabHOCTH) HHTEpecoB. Takue oOyuaromuecs | «4»);
MOTYT OBITH BOBJICYEHBI B IIPOEKTHYIO AESTEIBHOCTH I10
peIMeTy U COPUEHTUPOBAHBI Ha MPOJ0JDKEHNE 00yUeHuUs
B CTapIIUX KJIACCAX 10 TAHHOMY IPOQHIIIO.
Boicokmii bonee nonHoe (10 cpaBHEHUIO € MPEBbIIYLINM) YCBOGHUE | OLICHKA
YPOBEHb ONOPHOM CHUCTEMbl 3HAHUW HA YPOBHE OCO3HAHHOTO | «OTIIMYHO»
MPOU3BOJIBHOTO OBNAJACHUS Y4eOHBIMH JEWCTBUSMH, | (OTMETKA
JIOCTATOYHBIM KPYro3op, mupoTa (Wi U30MpaTENIbHOCTH) | «5»).
uHTepecoB. Takue oOyyaroniyecss MOTyT ObITh BOBIICUECHBI
B IPOEKTHYIO  JEeATENbHOCTh IO  MpeAMETy U
COPHEHTUPOBAHBI Ha MPOJOKEHNE 00y4YeHUs B CTapIIUX
KJIaccax Mo JJAHHOMY MPOQUITIO.
IMoHuskeHH | OTCYTCTBUE CHUCTEMaTW4Yeckol ©0a30BOMl MOATOTOBKH, | «HEY/IOBJIETB
blif ypOBeHb | OOy4JalOIUMCSI HE OCBOGHO JlaXk€ U IIOJIOBHUHBI | OPUTEIIBHOY»
IUIAHUPYEMBIX ~ PE3yJbTaTOB,  KOTOpPbIE  OCBaumBaeT | (OTMETKa
OOJBIIMHCTBO OO0YYAIOIIUXCS, HMEIOTCA 3HAUYUTENbHBIE | «2»)
npo0esbl B 3HaHUSX, AajibHelIee 00ydeHne 3aTpyJHEeHO.
[Tpu 3TOM 0Oyuaromuics MOXET BBINOJIHATH OT/ENbHbIC
3a/laHusl  TOBBbIIIEHHOTO  ypoBHS. JlaHHasg  rpymma
oOyyaromuxcst (B cpeiHeM B xoJe  OOy4YeHHs
cocrapisitomass  okosio  10%) TtpeOyer crnennaabHON
JIMarHOCTUKU 3aTpyJHEHMH B 0OyueHHH, MpoOesIoB B
CHCTEME 3HAHWI M OKa3aHWHM IICJICHAMPABICHHOW MOMOIIU
B JIOCTH)KEHUHU 06a30BOTO YPOBHS
Huskui HaJIMYUe TOJIbKO OTAENBHBIX (PparMEeHTapHBIX 3HAHUU 10 | OI[EHKA
YPOBEHb npeaMery, — JanbHeimee  o0ydeHHe — NPAKTUYECKH | «IIOXO0»
HEBO3MOXKHO. TpeOyercs crmenuaigbHas TIOMOIb He | (OTMETKa
TOJILKO MO Y4eOHOMY MpEeAMETY, HO U 1o GopMupoBaHuio | «1»)
MOTHUBAlMM K OOy4YEHHUIO, pa3BUTHIO HHTEpeca K
U3y4aeMoi IIPEIMETHOU obnacty, IIOHUMAaHUIO
3HAYUMOCTH IIpeIMeTa JIJIsl )KU3HH U Jp.

45




XapakrepucTuka unpoBoil OeHKN (0TMETKH)

«5» («0OTIMYHO») —  ypOBEHb  BBINIONHEHUS  TpeOOBaHWN  3HAUUTENHHO  BBIIIE
YIOBJIETBOPUTENILHOTO: OTCYTCTBUE OMIMOOK Kak MO TEKyHIEMY, TaK U IO MPEeAbIAYIIeMY y4eOHOMY
MaTepuaiy; He 0oJiee 0OJHOTO HEJ0YETa; JIOTHYHOCTD U IMOJHOTA U3JI0KEHUSI.

«4» («X0poumio») — YypOBEHb BBINOJIHEHHUS TPeOOBAaHUN BHINIE  yIOBIETBOPUTEIHLHOIO!
WCIIOB30BAaHUE JIOTIOJHUTEIBHOTO MaTepuala, IMOJHOTa M JIOTMYHOCTh PACKPBITHUS BOIPOCA;
CaMOCTOSITENILHOCTh CYXKJCHHI, OTpakeHHE CBOET0 OTHOIICHUS K MpeaMmeTy oOcyxkaenus. Hamuuue
OIMUOOK M HEAOYETOB B KOJUYECTBEHHOM BBIPAXKEHUHU IO OTICIBHBIM MpPEJAMETaM OTpPaKaeTcs B
JIOKAJIbHBIX aKTaxX O TEKYILEH U UTOroBoi (pyOeKHOM) aTTecTaluy 00y4aroIIuxcsl.

«3» («y10BJIETBOPHUTEJIBbHO») — TOCTATOYHBIN MUHUMAJIbHBIA YPOBEHB BBINOJIHEHUS TPEOOBAHUM,
MPEeIbABISEMBIX K KOHKPETHOM paldoTe, OTJeNbHbIE HApyHICHHs JOTHMKU H3J0XKEHHS MaTepuana;
HEMOJIHOTA PACKpBITHS Bompoca. Hamwunme ommOOK M HENOYETOB IO OTIACIBHBIM IpPEIMETaM B
KOJMYECTBEHHOM BBIPAKEHUU OTPa)kaeTcs B JIOKAJIbHBIX aKTaX O TEKYyIEH U UTOroBod (pyOexkHOI)
aTTecTaluu 00y4JaroIIXCs.

«2» («11710X0») — YpOBEHb BBHINOJHEHUS TPEOOBAHUI HUXKE YIOBICTBOPUTEIBHOTO: HapylIECHUE
JIOTHKH; HEMOJHOTa, HEPAaCKPBITOCTH OOCYKIAaeMOTO BOMNPOCa, OTCYTCTBHE apryMEHTAIMH JIMOO
OLIMOOYHOCTh €€ OCHOBHBIX MOJOXKeHHH. Hannuue ommbok U HEJ0YETOB MO OTICNIBbHBIM MPEAMETaM
B KOJIMYECTBEHHOM BBIPAKEHUHU OTPAKACTCS B JIOKATBHBIX aKTaX O TEKYIIEH U UTOTOBOU (pyOeKHOM)
00 arrecTanuy 00y4aroIINXCS.

Kpurtepumn oneHku TecToB

B 3aBucuMocTH OT Bua 3ajaHuUs UCIIOJIB3YIOTCS Pa3IudHbie POPMBI OLICHUBAHUSI.

3a Ka)KJ10€ MPAaBUIIbHO BBIIIOJIHEHHOE 33/1aHue TIoJ InTepor A Hauucisercs 1 6asm.

JluxoromMuyeckas CUCTEMa OIICHUBAHMS HCIIOJIb3YETCS MPHU IMPOBEPKE OTACIBbHBIX 3aJIaHU
OTKPBITON (POPMBI ¢ KpaTKHM OTBETOM U3 yacTH B. 3a Kaxjoe MpaBWIIbHO BBIMOJIHEHHOE 33/1aHUE MO]1
nutepoil B Hauucnsiercs ot 1 1o 4 6a/10B, B 3aBUCUMOCTH OT THUIIA 33]IaHUSI.

Yacte C cOCTOUT U3 OJTHOTO 33aJaHUs U MPEACTaBIsieT coO0i HEOOBIIYI0 MUCHbMEHHYIO paboTy,
BHITIOJTHSAEMYIO Ha OTAEIbHOM JucTe Oymaru. OIleHKa BBIMIOTHCHHS TaKUX 3aJlaHUud SBISCTCS
MOJINTOMUYECKON. 3a KaXIbplii KPUTEpUN ydalluhcs MOTy4daeT Oaylibl, U3 KOTOPBIX CKIIAIbIBACTCS
CyMMapHBIiA OajuI.

Yuutens MOXET CTaBUTh OLIEHKY 3a 2TO 3aJlaHue, UCXOJs U3 TPATUIMOHHON MATHOATIHHON
CUCTEMBI.

Cucrema OLIEHKM TECTOB HE sIBJIIETCS camolenblo. OHa JUIIb OPUEHTUPYETCS Ha CUCTEMY
oneHok 3amaHuil EI'D, ¢ TeM 4yTOOBl yYEHMKHU IMOCTENEHHO MPHUBBIKIM K JPYrodl cCUCTEME OLEHKU
3HAHUW U YMEHUI U TOHUMAJN COOTBETCTBHE 3TOM OIIEHKHU OIICHKE MO TPAAUIIMOHHON, MATHOAIITFHON
CUCTEME.

80% oT MakCHMaIbHOU CyMMBI 0AJJIOB — OILIEHKA «5»;
60—80% — omenka «4»;

40—60% — orreHKa «3»;

0—40% — omenka «2».
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OIIMCAHUE YYEBHO-METOANYECKOI'O
N MATEPHUAJIBHO-TEXHUYECKOTI'O OBECIIEYHEHUA
OBPA3OBATEJIbHOM JEATEJIBHOCTHA

HopmaTuBHBIE JOKYMEHTHI, IPOrPaMMHO-MeTOUYECKOe o0ecneYeHue, J0KAIbHbIE AKThI
1. ®enepanbHbIil TOCYIapCTBEHHBIH 00pa30BaTEIbHOIO CTaHIApPTa OCHOBHOTO 0OIIero odpazoBaHUs
(mpukaz MunoOpHnayku P® ot «17» mekabpst 2010 roma Ne 1897) c¢ wu3MeHeHusaMu (Tpukas
Muno6praayku P® ot «29» nekabps 2014 roga Ne 1644);
2. [IpumepHasi OCHOBHasi 00pa30BAaTEILHONM MPOTrPaMMBI OCHOBHOTO 001Iero odpa3zoBaHus (pelIeHHe
dbenepaibHOr0 y4eOHO-METOAMYECKOT0 00BEAMHEHHUS TI0 001IeMy oOpa3oBaHui0 OoT «8» ampens 2015
roga Ne 1/15).

YueOHO-MeToquYeCKHE MATEPUATBI
1. YMK

Anrebpa. 7 xmacc : yueb. mnms oOmieoOpaszoBar. yupexaenmii / FO.H. MaxkaperueB, H.I'.
Munnrok, K.M. Hemkos, C.b. CyBoposa; noa penakuueit C.A. Tensikockoro. — M : IIpocsenienue,
2013 - 256 c¢. : un.

. Anrebpa. 8 kmacc : yue0. ans oOumieoOpaszosar. yupexnaenuit / FO.H. Makapeiues, H.I'.
Munmrok, K.U. Hemkos, C.b. CyBoposa; noa penakiueit C.A. TensikoBckoro. — M : IIpocsemienue,
2013 -287c. : n.

Anrebpa. 9 xmacc : yueb. mnms oOmieoOpaszosar. yupexaenmii / FO.H. Maxkaperues, H.I'.
Munnrok, K.M. Hemkos, C.b. CyBoposa; non pepakuueid C.A. Tenskockoro. — M : IIpocseuienue,
2014 — 271 c. : un.

2. IleyaTHble mocooust
2.1. IlopTpeTsl yueHbIX-MaTeMaTUKOB. JleMOHCTpallMOHHBINH MaTepua s mKojbl / M.: Alipuc-
Hunnaktuka

3. UndopmanmoHHbIe HCTOYHUKH

3.1. http://fcior.edu.ru/ - enuHOE OKHO JOCTyMA K 00pa30BaTeNbHBIM pecypcaMm [/1aTa 0OpalieHus:
17.06.2015]

3.2. http://school-collection.edu.ru — equnas komeknus HUQPOBBIX 00pa3oBaTENBFHBIX PECYpPCOB [naTa
obpamienus: 17.06.2015]

3.3. http://www.fipi.ru/ - penepanbHBI MHCTUTYT NETArOTHYECKUX H3MEPEHHI: HOPMaTHBHO-
npaBoBas 6aza OI'D, oTkpeIThIN OaHk 3amaanust OI'D (Maremarnka) [nara obpamenus: 17.06.2015]

3.4. http://alexlarin.net/ - uaopmaronHast moaaepkKa npu moaroroBke k OI'D mo Mmatemaruke [nata
obpamenusi: 17.06.2015]

3.5. http://sdamgia.ru/ - o6pa3oBaTeabHBIH TOPTAN A MOArOTOBKH K SK3aMEHaM [1aTa oOparieHus:
17.06.2015]

4. Y4eOHO-IpaKTHYECKOE 000py10BaHKe

4.1. AyautopHas 1ocka ¢ MarHUTHON TTOBEPXHOCTHIO

4.2. KoMIIeKT HTHCTPYMEHTOB KJIACCHBIX: JIMHEHKa, TPAaHCIIOPTHP, YroibHUK (30°, 60°), yroibHUK
(45°, 45°), uupkyb
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TEMATHYECKOE INIAHUPOBAHUE
C OIIPEAEJIEHUEM OCHOBHBIX BUJIOB YYEBHOU JEATEJBbHOCTHU

Temaruueckoe MIAHUPOBAHUE peau3yeT MOJXOJ K paclpeiesieHUI0 HM3Yy4aeMOoro maTepuaina JIMHUUA Yy4eOHO-METOIUYECKHMX KOMILJIEKCOB
(YMK) no anre6pe FO. H. MaxkapsraeBa u ap. 7-9 Ki1accos.

B TemartuueckoMm IIaHMPOBAHUM pa3fesibl OCHOBHOTO COJEP)KaHUA pa30UThl Ha y4eOHbIE TeMbl B IOCIIEOBATEIBHOCTH MX HM3YYEHHS IO
yaeOHUKaM

- Anrebpa. 7 xmacc : y4de0. misi obmeoOpazoBat. yupexaenuii / FO.H. MakaperueB, H.I'. Munmtok, K.M. Hemko, C.b. CyBopoBa; moa
penakuueit C.A. Tenskockoro. — M : IIpocsemenue, 2013 — 256 c. : ui.

. Anrebpa. 8 kmacc : yueb. nns obmeoOpazoBat. yupexaenuii / FO.H. Makapeiues, H.I'. Munntokx, K.M. Hemxkos, C.b. CyBopoBa; non
penakrueit C.A. TemsikoBckoro. — M : [IpocBemenue, 2013 — 287 c. : m.

Anrebpa. 9 kmacc : yue0. ans oOuieoOpaszoBar. yupexaenuit / FO.H. MaxkapsiueB, H.I'. Munmiok, K.U. Hemkos, C.b. CyBopoBa; non
penakiueit C.A. TenskoBckoro. — M : [IpocBemenue, 2014 — 271 c. : w.

7 KJjacce
E HaumenoBanue OcHOBHOE coJiepkaHne o XapakTepucTuka
2 8 raBbl/maparpada A OCHOBHBIX BUJIOB yU€OHOU JESATEIHHOCTH
= E : 8
5 s g
@
I'maBa | BeipakeHus, TOKIeCTBa, ypaBHEHUS 22 | OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSMH: PaBEHCTBO, YHCIIOBOE
1 PaBEHCTBO, ypaBHEHUE, KOPEHb YpPAaBHEHHS, pEIIEHHWE YpaBHEHUS;
1 Bripaxxenus MHOXECTBO pallMOHANIBHBIX YHCEIL. 5 COCTaBJISITh YUCJIOBBIE BBIPAKEHUS MPU PEUICHUU MPAKTUUECKHUX 3ajad
2 [IpeobpazoBanmue CpaBHEHHE palMOHATBHBIX YHCET. 4 W 3aJad W3 JPYruX YYeOHBIX TPEIMETOB; OIICHWUBATH PE3YIbTaThI
BBIPXEHUI JevicTBus C  paluOHAaJIbHBIMU BBIYMCIICHUM TpU pPELIEHWH MPaKTUYECKUX 3aJay; BBINOJIHATH
3 VpaBHeHHE ¢ OMHON | YUCTAMHM. Bripaxxenue c 6 HECJIOKHBIE TTPeo0pa30BaHUs MENIbIX BBIPAKEHUMN: PaCKpPhIBaTh CKOOKH,
TIepEMEHHOMN MePEMEHHOM. 3HaucHue MPUBOJUTH TOJOOHBIE CIaraeMbie; MPOBEPSTH, SBISETCS JU JTaHHOE
4 CTaTHCTHYECKHE BBIPKCHHUS. ITogcranoBka | 4 | 9ACIO pEIIEHWEM YpaBHEHUS  COCTAaBJIATh W pEIIaTh JIMHECWHBIC
XapaKTEPUCTHKH BBIPQXKEHUII BMECTO TNEPEMEHHBIX. YpaBHEHUS TPHU PEIICHUH 3a7ad, BO3HUKAIOIIUX B APYTUX Y4eOHBIX
CraproBas KOHTposibHas | ducnoBoe pasenctBo. Cpoiictea | 3 MpeMETax; pelaTh HEeCJIOKHBIE CIOKETHBIC 3aJ]a4l Pa3HBIX THUIIOB Ha
pabora u  KoHTponpHble | YHCIOBBIX PaBEHCTB. PaBeHCTBO ¢ BCe apu(METHUECKHUE EHCTBUS; CTPOUTH MOJEIh YCIOBHS 3agadd (B
pa6oTer Ne 1 1 Ne 2 MEPEMEHHOM. YucnoBwie BHJIC TaOJMIIBI, CXEMbI, PUCYHKA WU ypaBHEHHS), B KOTOPOH JaHBI
HEPaBEHCTBA. Toowcoecmeentvle 3HAUEHUs JBYX U3 TPEX B3aMMOCBSI3AHHBIX BEJIIMYWH, C LEJIbIO MOKMCKA
npeobpazoeaHusl. IMousiTne pelIeHus 3a7a4u; OCYIIECTBISATh CIOCOO TMOMCKA PEIICHUs 3a/a4yH, B
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yYpaBHEHHUS UM KOPHS ypaBHEHUS.
IIpeocmasnenue o pagnocurbHocmu
ypasuenuti. Obnacms onpeoenenus
ypasHenust (0b1acmes O0ONYCMUMBIX
3HaueHutl nepemenHol). Memoowvi
pewieHuss  YpasHeHull:  Memoobl
PABHOCUTILHLIX  NPeodpaA3068aHULL.
PemeHne nMHEHHBIX ypaBHEHUM.
AHanu3  BO3MOXHBIX  CHUTyalui
B3aMIMHOT'O PacToOKEHUS
OOBEKTOB MpPU HX JIBIXKEHUH,
COOTHOULICHUS 00BEMOB
BBITIOJTHSEMBIX paboT npu
COBMECTHON  paborte. Jluwneuinoe
ypasHenue c napamempom.
Konuuecmseo  kopmueti  nunetinoco
ypasHenus. Pewenue nuHeliHblx
ypasHeHui c napamempom.
Pemienne  TeKCTOBBIX 3a7a4
apudmeTnyecKuM croco6oM
Hcnonn3oBanne  TaOMUI, CXEM,
yepTexe, Apyrux CpEICTB
MPEJICTaBICHUSI  JIAHHBIX  TIPU
peuieHuu 3anad. Perienue 3amau Ha
HaXOXJICHUE YacTH YHUCJIa U YHClia
mo ero yactu. PemeHue 3amad Ha
MPOIIEHTBI W Joyd. [IpuMeHeHue
MPOMOPLUNA TIPU pEIIeHUU 3ajad.
OCHOBHBIE ~ METOJBI  pEIICHHS
TEKCTOBBIX 33J]1a4: aNreOpandecKuil.
OnucarenbHbIC CTaTHCTHYECKUE
MOKa3aTelr YHCIOBBIX HaOOpOB:
cpenHee apupMeTHYECKOE,
Meouanda, HanOOJIBIIIEE 51
HauMEHbIIIee 3HAYEHUSI.

KOTOPOM PACCyXKJCHUE CTPOHTCS OT YCJIOBUS K TPEOOBAHHIO WM OT
TpeOOBaHUS K YCIOBUIO; COCTABIATH IUIAH PEIICHUS 33]au; BBIACIATDH
9Tanbl  PEUICHUs  3a/a4d; HWHTEPIPETHPOBATH  BBIYUCIHUTEIBHBIC
pe3yibTaThl B 3ajade, HCCIEAOBAaTh IOJIYYEHHOE pEIICHHE 3a/1auH;
BBIJIBUTATh THIIOTE3bl O BO3MOXKHBIX MPEIEIBbHBIX 3HAYCHUSX HCKOMBIX
B 3ajaye BEIWYMH (JenaTh MPHKHIKY); BBIOMpATh IMOJIXOMSIINI
W3YYEHHBI METOX I PEHICHUU HM3YyYCHHBIX THIIOB MaTEMaTHYECKUX
3aJa4; MMETh MPEJICTaBICHUE O CTAaTHUCTUYECKUX XapaKTePHCTUKAX,
NpeJCTaBIsATh JaHHBIE B BHIE TaONMI, 4YWUTaTh HHMOPMAIIHIO,
NpPEJCTAaBICHHYI0O B  BUAE  TaONMIBI, ONpPENENsATh  OCHOBHBIC
CTaTUCTHYECKUE XaPAKTEPUCTHKU YHUCIOBBIX HAOOpPOB; CpaBHHBATH
OCHOBHBIE CTaTUCTHYECKUE XAPAKTEPUCTHKH, IMOyYECHHBIE B MPOIECCEe
pelieHusT TMPHUKIAAHON 3alaud, W3YYCHUS PEAIbHOTO  SIBIICHHS,
OIMCHIBATh OT/ICJIbHBIC BBIIAIOIIUECS PE3yIbTaThl, IOJYYCHHBIC B XOJIC
pa3BUTHs MaTEMaTHUKH KaK HAyKHW; 3HATh IPUMEpPhl MaTeMaTHYECKUX
OTKPBITMM M MX aBTOPOB, B CBSI3M C OTEYECTBEHHOM M BCEMUPHOU
UCTOpHEW; TMOHUMATh pOJb MaTeMaTUKH B pa3BuTuu Poccuw;
OIMCHIBATh OT/ICbHBIC BBIIAIOIIUECS PE3yIbTaThl, MOJYYCHHBIC B XO/IC
pa3BUTUSI MaTeMAaTHKUA KaK HAyKW; 3HATh MPHUMEPbl MaTEeMaTHUYECKHX
OTKPBITHH W WX aBTOPOB, B CBS3M C OTEYECTBEHHOW W BCEMHPHOMN
UCTOPUECH; BbINOIHAMb CPABHEHUE pe3YIbMamos GblUUCIeHUl Nnpu
PeWeHuy  npaKmuyeckux 3a0a4, 6 MmMoM uucie NPUOIUNCEHHBIX
BbLIYUCTICHULL, COCMABIAMb U OYEHUBAMb YUCTO08ble BbIPANCEHUS NPU
peuleHuy NPaKmu4eckux 3a0ad u 3a0ay u3z opyeux y4eoHulx npeomemos;
onepupoeamv  NOHAMUAMU:  YPAGHEHUe,  KOPeHb  YPAGHEHUs,
PABHOCUNbHBIE YPABHEHUs, 001ACMb Onpedesienus YPAGHeHUs, peuams
JIUHENIHble YPABHEHUsL U YPABHEHUs, C800UMbLE K IUHEUHbIM ¢ HOMOWbIO
MOACOECMEEHHBIX NPeobpA306anUll, peuams JUHeliHble YPAGHEHUs C
napamempamu, COCmAaeisms U peuiams JuHelHble, YPAGHeHUs, K HUM
ceo0smuecss nNpu  peulenuu 3a0ad  Opyeux Y4yeOHbIX npeomMemos;
BbINOIHAMb OYEHKY Npagoonododus pe3yivbmamos, noiyiaemvlx npu
pewleHuu  JUHEUHbIX  VPABHeHUU,  8bloupams — CoOmeemcmeaylouue
VPaBHeHus:, O COCMABIEeHUs MAMeMamuieckol Mooenu 3a0aHHOl
peanvHou cumyayuu unu NPUKIAOHOU — 3a0auu;  yMembv
UHMEPNPEeMUpoO8ams ~ NOJVYEHHbINl  NpU  peuleHuu  YPaeHeHus,

49




3apoorcoenue aneebpvt 6 Heopax
apugmemuxu. An-Xopeszmu.
Poowcoenue bOyxsennou cumeonuxu.
Il.®epma, @. Buem, P. [lexapm.
Buioarowuecs mamemamuku u  ux
eknao 6 passumue Hayku. C.
Kosanesckas, A.H.Koamoeopos.

pesyibmam 8 KOHMeKCme 3A0aHHOU PeanbHOU  CUmyayuu  uiu
NPUKIAOHOU 3A0ayu; pewams npocmvle U CIONCHble 3a0ayU PA3HbIX
MUNnos, a makdxice 3a0aqu NOBLIUEHHOU MPYOHOCMU, UCHOIb308AMD
pasHvle Kpamkue 3anucu Kax Mooenu MeKCmo8 CIOMCHLIX 3a0ay O
NOCMPOeHUss NOUCKOBOU CXeMbl U PEUEeHUs 3a0ay, pa3iuiams MOOeib
MeKCcma u MoOeilb peuleHus 3a0a4u, KOHCMpPYuposams K 0OHOU Mooelu
PeUeHUst HeCTIOJCHOLL 3a0adu pasHvle MOOeIU MeKCma 3a0ayu; 3Hams u
npumeHsams 06a cnocoba Noucka peuwieHus 3aoad (om mpedoosanusi K
VCIO8UI0 U OM YCI08USL K MPeb0BAHUI0), MOOEIUPOBAMb PACCYHCOEHUs
npu Noucke peuwleHus 3a0ay ¢ NOMOWbI0 2pag-cxemvl; 6bl0eIAMb
OManvl peuweHuss 3a0aiu U COO0epICaAHUue Kaxicoo2o Smand, ymemb
8bI0UpPAMb  ONMUMALLHBII MeMmOoO peuleHUuss 3a0auu U O0CO3HABAMDb
8b100p Memood, pPAcCMampusams pPasiuyHble Memoobvl, HAXOOUMb
pasHvle  peuwieHus  3a0auu,  eciu  8O3MONCHO;,  AHATUZUPOBAMb
3ampyOHeHuss Npu  peuwleHuu  3a0ay;  BbINOIHAMbL  PA3IUYHbIE
npeobpazosanus NpeosoHCeHHOU 3a0adl, KOHCMPYUpO8ams HOBble
3a0auu u3 OAHHOU, 6 MOM 4ucie 00pamuvle;, UHMEPNPEMUPOBAMb
8bIUUCIUMENbHbIE Pe3YIbmamsl 8 3a0aue, UCCIe008amb NOJYYEeHHOe
pewieHue  3a0aqu;,  AHATUIUPOBAMb  BCEBO3MOJICHBIE — CUMYAYUU
B3AUMHO20  PACNONOJNCEHUsL 08X  00BbEKMO8 U  USMEHEHUe  UX
Xapakmepucmux npu COBMECMHOM OBUNCEHUU (CKOpOCmb, 68pems,
paccmosiHue) npu peuwieHuy 3a0a4 Ha 08udiceHue 08yxX 00beKmos Kax 8
OOHOM, MAK U 6 NPOMUBONONONCHBIX HANPAGIEHUSX, UCCIe008aMmMb
BCEBO3MOICHBIE CUMYAYUU NPU PEUEHUU 3a0ay HA 08UdICEHUe NO peKe,
paccmampusams pasHvie CUCHEMbl OMCYEMa,; peuams pazHooopastvle
3a0auu «Ha yacmuy, peuwams U 0O60CHOBbIBAMb CE0€ peuleHue 3a0ay
(8bl0€NsIMb MAMEMAMUYECKYI0 OCHOBY) HA HAXOHCOEHUe YaCmU YUCId U
yucna no e20 uacmu HA OCHO8e KOHKPEMHO20 CMbICAd Opoou;
0CO3HABaMb U OOBACHAMb UOESHMUYHOCb 3a0a4 PA3HBIX MUNOE,
CBA3LIBAIOWUX MPU BeIUYUHBL (HA pabomy, Ha NOKYNKU, HA OBUdNCEHUE).
8b10€IAMb IMU BEIUUUHBL U OMHOULEHUST MeNCOY HUMU, NPUMEHAMb UX
npu pewieHuu 3a0ai, KOHCMpPYUpo8ams coOCmMeeHHble 3a0ay YKA3AHHbIX
Munos,  6vlOeIsiMb  NPU  peuwleHuu  3a0ay  XapaKmepucmuxu
paccmampusaemou 8 3aoave cumyayuu, omiuyHvle om pedanvHuix (me,
0m KOMOpPbIX abCmpazuposanicy), KOHCMpYyupo8ams HOBblE CUMYayuu
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C YUémom dmux XapaKkmepucmuk, pewams U KOHCMpYyuposams 3a0a4u
Ha OCHO8e pACCMOMPEHUs DealbHblX CUMyayutl, 6 KOMOpbIX He
mpebyemcsi MOYHbII BbIYUCTUMENbHBIL PE3YIbmam, peuanms 3a0ayu Ha
08uUdICEHUe NO peKe, pACCMAmpuséds pasHble CUCMEMbl Omcyema,
UHMEPNPEemMUpo8ams  BbIYUCIUMENbHbIE — pe3yibmamsl 6  3adaue,
uccned06amv NONYYEHHOE peuleHue 3a0auu; 3Hamov U NPUMeHams 0oa
cnocoda noucKka, UHMepPnPemupo8ams 8bIHUCIUMENbHbIE Pe3YIbmambl
8 3aodaue, UCCIE008aMb NONYUEHHOe peuleHue 3a0adu;, 061d0emb
OCHOBHBIMU Memooamu pewenust CHOIHCEMHBIX 3a0au:
apugmemuueckuil, areedpauyeckuil, nepebop 6apuaHmos, NPUMeHIMb
UX 6 HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUsX, ONepuposamb
ROHAMUAMU. MAOIUYbl OAHHLIX, CpeoHee apu@memuyecKoe, MeOUuand,
Haubobuiee U HAUMEHbUlee 3HAYEHUs. 6blOOPKU, PA3MAX GblOOPKU,
u3BneKamv UHGOpMayuio, npeoCmasieHHylo 8 mabauyax, cocmasisams
mabnuysvl,  U36IeKAMb, UHMEPNPEmuposams U npeobpazoevieams
ungopmayuro,  npeOCMasieHHyro 8  MmadIUYAx, — OMPaAINCAIOULYIO
CBOLICMBA U XAPAKMEPUCTUKU PEAIbHbIX NPOYECCO8 U SGIeHULL,
pewams  HeclodCHble 3a0auu No  MAamemMamuyeckol Ccmamucmuke;
Xapakmepuzo8ams 6KIA0 6bIOAIOUUXCA MAMEMAMUKO8 8 pa3eumue
MamemMamuKku U UHBIX HAYYHBIX — oOaacmell;, NOHUMAMb  POJib
mMamemamuxu 8 pazeumuu Poccuu

I'maBa | ®yHKIIMN 10

2

5 DyHKIUN U UX [lonsitTne  Qynkumu.  3Hauyenuwe | 4
rpaduxu ¢ynkuun B Touke. CrocoOsl

6 Jlunetinast pyHKuMs | 3a1aHUs QYHKIMNA: aHATUTHYECKUH, | 5

KonTponbnas pabora Ne3 rpaduueckuit, Tabauunslil. ['pagux | 1

¢byHKIuH. JlekapToBbl KOOPAWHATHI
Ha IUIOCKOCTH. DopMHpOBaHUE
MIPEACTABJICHUI O METAIPEIMETHOM
MOHATHM «KOOpAUHATH». [Ipumepsl
(GyHKLIMH, TOTy4aeMbIX B MpoLecce
UCCIIEIOBaHUS Ppa3IUYHbIX
pEaJIbHBIX MPOLECCOB M PEILCHUs
3aza4. Jluneiinast byHKIHS.

HaxonuTh 3HaueHue (QyHKIMHM 10 33JaHHOMY 3HAYEHHUIO apryMEHTa;
HaXOJUTh 3HAU€HHE apryMeHTa MO 3aJaHHOMY 3HAa4eHHI0 (PYHKIMU B
HECJIOKHBIX CUTYallUsAX; OIpEAENsATh TMOJOXKEHHEe TOYKH M0 €€
KOOpAMHAaTaM, KOOPJUHATHI TOYKH IO €€ MOJIOKEHHUIO Ha KOOPANHATHON
IUIOCKOCTH; MO Tpa(uKy HAXOAUTh 00JACTh ONPENENCHHsI, MHOKECTBO
3HAYeHUH, Hyau  (QYHKIOUH, TPOMEXKYTKH  3HAKOIMOCTOSHCTBA,
MIPOMEXKYTKH BO3pacTaHUsl U YObIBaHUSA, HauOoOIbIee M HauMEHbIEe
3Ha4YeHUs1 (QYHKIMU; CTPOUTH TpadyK JIMHEHHON (YHKIHUU; TPOBEPSATH,
ABIISIETCS JIM TaHHBIM rpaduk rpadukoM 3a1aHHON QYHKIIMM JTUHEHHOM;
OTpeneNnaTh NPUOIMKEHHBIE 3HAYEHUsI KOOPAMHAT TOYKU IEepecedeHus
rpadukoB (QyHKIUN; UCOIB30BaTh CBOMCTBA JIMHEHHOW (QyHKINU U ee
rpaduK TpU pelmIeHUH 3a7ad M3 JPYruX Yy4eOHBIX IPEIMETOB;
HCIOJIb30BaTh TpaduKU pPeaJbHBIX MPOIECCOB U 3aBUCUMOCTEH s
ONpEAEICHUs] UX CBOMCTB (HAaMOOJBIIME W HAaWMEHbUIME 3HAYCHUS,
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CpoiictBa u rpaduK JTUHEHHOUN
¢bynkuuu. YrioBod Kod(puuueHT
npssmoii. Pacmonoxkenne rpaduka
JTUHEWHOW (YHKIUHU B 3aBUCUMOCTHU
ot e& yrioBoro kodddunueHta u
cBoOosHOro  wieHa. JluneitHas
¢bynkums.  CBoiictBa ®  rpaduk
TuHeWHOW GyHKuuu. Haxoocoenue
Ko3¢hhuyuenmos JIUHEUHOU
QyHKYUU N0 3A0AHHBIM YCIOBUAM.:
npoxoogicoeHue npsamMou yepes 08e
MOoYKU c 3A0aHHBIMU
KOOpOUHAmMamu, npoxooicoeHue
npAMOU uepe3 OAHHYIO MOYKY U
NapanieibHol  OaHHOU — NPSAMOU.
Kycouno  3a0ammnvie  ¢ghynkyuu.
TI'pagux pyuxyuu y =|x].
IIpeobpazosanue 8bIPAICEHU,
cooeparcauux 3HaK MOOYIA.
Memoowl  pewienus  ypasHeHuil:
epaguueckuti memoo. P. [exapm,
Tosenenue epaguxos gynxyuu. I1.

MPOMEXKYTKH BO3pacTaHusl W yObIBaHMS, O0JACTH MOJIOXKUTEIBHBIX U
OTPUIATENIbHBIX 3HAYEHUH U T.I1.); ONMUCHIBATH OT/ACIHHBIC BBIAIOIINECS
pe3yNbTaThl, MOJYYEHHBIE B XOJI€ Pa3BUTHsI MaTEMAaTHKH KaK HAyKU;
3HATh MPUMEPHl MATEMAaTUYCCKUX OTKPBITHA U UX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMHUPHOI MUCTOPHE; MTOHUMATh POJIb MAaTEMATUKH B
pasButnu Poccum; onepuposamv  nonamusMuU:  QYHKYUOHANLHAS
3a8UCUMOCMb, PYHKYUS, papur GyHKyuu, cnocobwl 3a0anus GyHKyuu,
apeymenm u 3uavenue QyHKyuu, oonacms OnpeoeieHus U MHONCECMBE0
3HaueHuti QyHKyuly, HYIU GYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCNEA,
MOHOMOHHOCMb DYHKYUU, YEMHOCMb/HEUEMHOCMb (YHKYUL, CIMPOUmMb
epaguku uHelHot QYHKYUll, CcOCmasisimes YPAGHEeHUs NpPIMOU No
3A0AHHLIM  YCLOBUAM: NPOXOOsWell 4epe3 08e MOUYKU C 3A0AHHbIMU
KOOpOUHamamu, npoxoosiuell yepe3 OAHHYIO MOYKY U NAPALLebHOU

. . =|X|.
OAHHOU NPAMOU; CcmMpoums 2epaguxu GyHrkyuu  suda: y=| |,
uccneo08ams (YYHKYuio no eé epapuxy; uioCmpuposams ¢ NOMOWbIO

epaguxa  peanvHyr0O  3ABUCUMOCMb  UAU  Npoyecc  NO  UX
Xapakmepucmukam,  GblNOJHAMb  NPeoOpPaA306anUs  BbIPANCEHUI,
cooepxcamux — MoOyib,  XApaKkmepuso8amv — 6KIAO  BblOAIUSUXCS

mamemamurkos 6 paseumue MamemamuKku U UHbIX HAYYHblX 06ﬂacme12;
nOoHUMAmMsb poJjib mamemamuKku 6 paseumuu Poccuu.

Qepma.  Ilpumepvr  paznuuHvix
cucmem KoopouHam.
I'maBa | CTenenb ¢ HaTypaJIbHBIM IOKa3aTeleM 10 | BeIMONHATE HECIIOKHBIE TPEeoOpa3oBaHUs Il BBIYUCIICHUS 3HAUCHHHA
3 YHUCJIOBBIX BBIPAKEHUH, COJEP)KAIIMX CTENEHU C HATypalbHBIM
7 Crenenn u ee | CreneHb c HATypaJbHBIM | 4 | [IOKa3aTeleM; BBINOJIHATh HECIOXKHBIE IPeoOpa3oBaHUS  IIEIBIX
CBOICTBa IoKazareleM U €€  CBOMCTBA. BBIPQ)KEHUII: pacKpbhIBaTh CKOOKHU, MPHUBOAMTH MOJOOHBIE CllaraeMsble;
8 OpHowseH ITpeoOpa3oBanus BBIP@KEHUI, | 5 | BBINOJIHATh HECIIOXKHBIE NMPeoOpa3oBaHMs Ui BBIYMCICHUS 3HAUYCHHUH
KonrtponsHas padora Ne 4 COJIEpIKaAIINX CTETICHH c| 1 |4YHCIOBBIX BBIPDAKEHUH, COJEp)KALIMX CTENEHW C HATypaJIbHBIM
HaTypaJIbHBIM MTOKa3aTeJeM. nokaszaresjeM, HaXxOJUTh 3HaueHHe (YHKUUHU IO 33JaHHOMY 3HAUYEHUIO
OnHoueH. JeiictBust c apryMeHTa; HaXOJWUTh 3HAUYEHHE apryMEeHTa IO 33JaHHOMY 3HAUYECHUIO
OJTHOYJICHAMH (cnoxeHwue, (YHKIMU B HECIOXKHBIX CHUTYalUsAX; ONPEACIATh MOJI0KEHHE TOYKHU 110
BBIYHUTAHUE, YMHOKEHHUE). e€ KOOpAMHATaM, KOOPAMHATHI TOYKM MO €€ TMOJOXKEHUI0 Ha

CBoiicTBa u TpaduK KBaJApaTUUHOMN

KOOPJMHATHOM  IUIOCKOCTH; 1O rpaduKy HaXoAWTh  00JacThb
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byHKIHH Pemenue
KBaJpaTHBIX YpaBHEHUM:
epaghuueckuti Memoo peuteHusl.

(mapaboura).

OIpENIeIICHUsI, MHOXXECTBO 3HAUCHWH, HYIU (QYHKIHH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA,  MPOMEXKYTKH  BO3pacTaHWsi W YOBIBaHUSA,
HanOoJIbIIee ¥ HAUMEHbIIIEe 3HAYCHUsT (DYHKIIUU; TIPOBEPSTH, SBISCTCS
aM JaHHBIH Tpaduk TpadukoM 3amaHHOM (DYHKIUH KBaJApaTHUYHOH,
UCTIOJIB30BaTh T'PadUKH pPEANbHBIX IPOIECCOB W 3aBHCUMOCTEH IS
OTpeseNieHus] WX CBOWCTB (HAWOOJNBIIME W HAWMEHBIINE 3HAYCHUS,
MPOMEKYTKH BO3pacTaHWs M YOBIBaHHWs, OOJACTU TOJOKHUTEIBHBIX W
OTPUIATENIBHBIX 3HAYCHWH W T.I.); ONPEACNsATh NPUOKEHHBIC
3HAYCHUs KOOPJWHAT TOYKM TiepeceueHusl rpadukoB  (yHKIHN;
onepuposamv NOHAMUAMU CMENeHU C HAMYPATbHLIM NOKA3amenem,
Onepupos8amv NOHAMUAMU. QYHKYUOHAIbHASL 3A68UCUMOCTb, (DYHKYUS,
epagux ynxkyuu, cnocobvl 3a0anus GYHKYUlU, apeymeHm u 3HadeHue
@dyHKyuu, obracmv onpedeneHus U MHONCECMB0 3HAYEHUL QYHKYuu,
HYAU  QYHKYUU, NPOMENCYMKU 3HAKONOCMOSAHCMBA, MOHOMOHHOCMb
@yHryuu, YEMHOCMb/HEeYEMHOCMb @yHrkyuu; 8bINOIHAMb
npeobpazo6anusi Yenvlx GuIPANCEHUL. OeUcmeus ¢ O0OHOUIeHAMU
(cnoowcenue,  ebluumanue,  YMHOJICEHUe),  cmpoums  2paguxu
Keaopamuynou  QyHKkyuu,  ucciedoeamv  QyHKyuro - no - eé
2PAUKY; HAXO0UMb  MHONCECMBO  3HAYEHUU, HYIU, NPOMENCYMKU
3HAKONOCMOAHCMEA, ~ MOHOMOHHOCMU — K8AOPAMUYHOU  (DYHKYUU;
ULIIOCMPUPOBAMb € NOMOWDBIO 2PAPUKA PearbHyl0 3A8UCUMOCTHb UL
npoyecc no ux Xapakmepucmukam, UCHOIb308AMb CEOUCMEA U 2PAPUK
K8AOpamu4Hou @QYHKYuu npu peweHuu 3a0ad u3 Opyeux yueOHviX
NPeOMemosx XapaKmepucmuKam.

I'maBa | MHOTOYJIEHBI 17

4

9 CymMa 1 pa3HOCTb MHorouneH. HencrBus c| 3
MHOTOYJICHOB MHOT'OWIEHAMU (cnoxenwue,

10 [IpousBenenue BBIYUTAHHE, YMHOXKEHHE). 6
OJHOYJICHA U Pasnoxenue MHOTOYJIEHA Ha
MHOTOYJICHA MHOJKHTEIIM: BBIHECEHHE OOIIero

11 [Tpoussenenue MHOKUTEJNS 3a CKOOKH, | 6
MHOTOYJICHOB 2PYNNUposKa. Pemenue

KontponbsHble paboThl Ne 5 1 | KBaIpaTHBIX YpaBHEHUiA: | 2

Ne 6 pasiodcenue  HaA - MHOMCUMENU.

BBIMONMHATE  HECNIOXKHBIE  TpeoOpa3oBaHUS  IENBIX  BBIPAKEHUH:
pacKkpbIiBaTh CKOOKHM, NPUBOAUTH IMOJOOHBIE CllaraeMble; BBIMOIHATH
npeoOpa3oBaHus IENbIX BBIPAKEHUN: JEHCTBUS C OJHOWICHAMHU
(cmoxeHue, BbIUMTAHUE, YMHOXXEHHE), ICHCTBUS € MHOTIOWIEHAMHU
(cmoxeHue, BBIYMTAHUE, YMHOKEHHE); 6bINOJHAML  PA3N0NHCEHUE
MHO20YNIEHO8 HA MHOMCUMENU OOHUM U3 CNocob08. 6blHeceHue 3a
CKOOKY, 2pYNnuposKka, 6vl0elams Keaopam CYMMbl U PA3ZHOCMU
O0O0HOUIEHO08,; BbLINOIHAMb NPEOOPA308AHUS ANIeOPAULECKUX BbIPANCEHUL
npu peutenuy 3a0aq Opyux y4eOHuIX npeomemos peuiams ypasHeHus
CHOCOOOM PA3IONCEHUSL HA MHONCUMETU,

53




‘ Tooicoecmsenuble npeoopPa30B8arusL.

I'maBa | @opMyIbl COKPALICHHOTO YMHOXEHUS 19 | BoimonHATE  HECNOXHBIE NPEoOpa3OBaHMA  LENIBIX  BBIPAKCHHIMA:
5 pacKphIBaTh CKOOKH, IMPUBOJIUTH NOJOOHBIE CllaraeMble; MCIIOJIb30BaTh
12 KBazgpar cymmel 1 DopMyiibl COKpamiéHHoro | 5 | GOpMyJBl COKPALIEHHOIO YMHOXEHHUS (KBagpaT CyMMBbl, KBajpat
KBaJpaT pa3HOCTH YMHOKEHUS: Pa3HOCTb KBaJpaToB, pPasHOCTH, PA3HOCTb KBAJpPaTOB) JUIsl YINPOLIEHHUS BbIYUCICHHH
13 PasHocTh KBajpaToB, | KBagpaT pasHocTH. PasnoxeHue | 6 | 3HAYCHWM  BLIDOKCHMH,  ONKMCHIBATH  OTAEIBHBIC  BBIIAIOLIMECH
CyMMa U Pa3HOCThb MHOIOWI€Ha  HAa  MHOXMWTEIU: pe3yJIbTaThl, MOJIYYCHHBIE B XOJ€ Pa3BUTHA MAaTEMATHKH KaK HAYKU;
KyOOB npumenenue dopmyn 3HaTh MPUMEPbl MAaTEMATUYECKUX OTKPBITHMM U UX aBTOPOB, B CBA3U C
14 [IpeoGpaszoBanue COKPAWEHHO20 VMHOOICeHUsl, | 6 | OTEYECTBEHHOM M BCEMUPHOW MCTOPHEH; IOHUMATh POJIb MATEMAaTUKHU B
IEJIBIX BBIDOKEHUN | NpUMeHeHue Gopmyn passutun Poccum; ewinonnams npeobpazo8aHusi yenvix GblPAMHCEHUl:
KonTtponbHble paboTsl Ne 7 1 | COKpau€nno2o VMHOJCEeHUs.. | 2 | Oelicm@usi ¢ OOHOYIeHamu (ClodceHue, 6bluumanue, YMHOdICEHUe),
Ne§ JleictBus. ¢ OAHOWIEHAMU U BbINOIHAMY  PA3NONCEHUE MHO20UIEHO8 HA MHOJCUMENU OOHUM U3
MHOTO4JIEHAMU (cnmoxenue, €cnocobos: gvinecenue 3a CKOOKY, epYNNUPOSKA, UCHONIb308aHUe hopMYT
BbIUHUTAHUE, YMHOKEHHE). COKPAWEHHO20 YMHOJICEHUS, 8blOeNAMb K8AOpam CyMMbvl U pPA3ZHOCMU
Toorcoecmsennvie npeobpa308anusl. 00HOUNEHO08; BbLINONIHAMb NPE0OPA308aHUS AN2eOPAUIECKUX BbIPAICEHUL
Mamemamuxa 6 passumuu Poccuu: npu peweHuu 3a0a4 Opyeux y4eOHvlX npeomemos; XapaKxmepu3osams
Ilemp I, wkona mamemamuveckux u BKIIAO0 BbLOAIOWUXCS MAMEMAMUKOS 8 PA3GUMUe MaAmemMamuky U UHbIX
HABUSAYKUX HAyK, passumue HAYYHLIX 001aCmell; NOHUMAMb POTb MameMamuxu 6 pazeumuu Poccuu

poccutickoeo ¢pnoma, A.H.Kpwvinos.
I'maBa | CucTtembl JINHEWHBIX ypaBHEHUI 16 | Pemate cucTeMbl HECIIOKHBIX JTMHEHHBIX YPAaBHEHUM; PEIIaTh CUCTEMBI
6 HECJIOKHBIX JIMHEHHBIX YpaBHEHHUH, HAaXOJUTh 3HaueHHE (YHKIUHU MO
15 JInnelinble YpaBHEHHE C ABYMS NIEPEMEHHBIMU. 5 | 3aJaHHOMY 3HAYEHUIO apryMEHTa; HAaXOAWUTh 3HAYCHUE ApryMEHTa II0
ypaBHEHHUs ¢ AByMs | JIuHeilHoe ypaBHeHHE ¢ JByMs 3aJJaHHOMY 3HAY€HHMIO (DYHKIIMU B HECIIOXKHBIX CUTYaLUsX; OMPEAEATh
IIEPEMEHHBIMHU U UX | IEPEMEHHBIMHU. Ilpamas KaxK IIOJIOXKEHUE TOYKHM IO €€ KOOpAMHATaM, KOOPAWUHATBI TOYKM IO €€
CUCTEMBI epagpuueckas unmepnpemayus MOJIOKEHHUIO HAa KOOPJMHATHON TUIOCKOCTH; CTPOUTH I'paduK JIMHEHHOM
16 Pemenne cucrem JuHelino2o  ypaewenus ¢ 0syms | 10 | QyHKIMM; IIpOBEpATh, SIBIAETCS JU JAHHBIM rpaduk rpadukom

JIMHENHBIX
ypaBHEHUU

nepemenuvimu. IloHATHE CUCTEMBI
ypaBHeHU. Pemienue  cucteMsl
ypaBHeHUH. MeToapl  pelieHus
CUCTEM JIMHEWHBIX YpaBHEHUH C
JIBYMSI MepEMEHHBIMU:
epaghuueckuti  memoo, METOJ
MOJICTAHOBKH, MemoO ClONCEHUS.
Cucmembl TUHEUHBIX YPAGHEHUU C
napamempom. OCHOBHBIE METOJIbI

3aJJaHHOM (YHKIMU JTUHEHHOW; OmpenensTh NpUOIMKEHHbBIE 3HAUYCHHS
KOOpJMHAT TOYKH NepecedeHusi rpapukoB (yHKUUN; HCIIOIB30BAThH
CBOWCTBA JMHEWHOW (YHKUIMU U ee rpaduk Npu pelieHuu 3agad H3
IPYTuX y4eOHBIX MPEIMETOB; pellaTh HECIOXKHbIE CIOKETHbIE 3aJjauu
pasHBIX TUIIOB Ha BCe apu(MeTHUecKue AEHCTBHS; CTPOUTh MOJEIb
ycIIOBUS 33a4uu (B BUAE TaOJIUIIbl, CXEMbI, pUCYHKA WUJIM ypaBHEHUS), B
KOTOpPOM JaHbl 3HAUEHUS JIBYX M3 TPEX B3aMMOCBS3AHHBIX BEJIMYHUH, C
LENBI0 IOMCKA pPEIIeHHs 3aladyd; OCYILIECTBIATh CHOCO0 IOUCKa
pelieHusl 3aJa4d, B KOTOPOM pacCyKIEHHE CTPOUTCS OT YCIOBHUS K
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pereHusI TEKCTOBBIX 3ajau:
apudmeTnyeckui, anredpandecKui,
nepebop BapuaHTOB. [lepBUYHBIC
NPEJCTAaBICHUS O JIPYTHX MeETOoJax
pemeHust 3a/1a4 (TeOMETPHUYECKUE U
rpaduUecKue METOIbI)

Pemienne  mormyeckmx — 3amad.
Pewenue  nocuueckux 3adau ¢
nomowwto epagos, mabauy.

KonTponbnas padorta Ne 9

TpeOOBAaHUIO MM OT TpPeOOBaHUS K YCIOBUIO; COCTABIISATH ILIaH
pelieHus  3a]avu; BBIICTISITH ~ OTallbl  PEIICHUS  3aJ1a4H,
WHTEPIPETUPOBATh  BBIYMCIUTENBHBIE  pPE3yJlbTaThl B 3ajade,
WCCIICIOBATh TOJYYEHHOE PEICHUE 3aJla4M; BBIJIBHTaTh THIIOTE3BI O
BO3MOXKHBIX TMPEICIbHBIX 3HAYCHHUSIX MCKOMBIX B 3aJadye BEIUYHH
(enath MPHUKUAKY) peliaTh HECIOXKHBIC JIOTUYECKUE 3a/1a4l METOJIOM
pacCyXICHHW; BBIOMpATh TOAXOMANIMA W3YYCHHBIH METON  JUIS
pEIICHNH W3YYCHHBIX THIIOB MAaTEMAaTHYECKHUX 33J]1a4;, Onepuposamo
NOHAMUSIMU.  CUCTNEMbl YPABHEHUI. Peuamsb HeCI0NCHbIE CUCTEMbl
JIUHEUHbIX YPAGHEHUll ¢ Rnapamempamu;, COCMAasiAmy U peuanms
cucmemvl JTUHEUHbIX YPAGHEHUN, NPU peuleHulu 3a0ay Opyeux y4eOHbix
npeomemos;  BbINOJHAMb  OYEHKY NpaBOono0odus  pe3yibmamos,
NOIYYAEMbIX NPU PEULeHUU CUCTEM TUHEUHbIX YPAGHEHUU NPU peuleHuu
3a0ay Opyaux Y4eOHbIX npeOMemos; 6blOUpamb COOMEEMCMEYIUUe
cucmemvl, OJisL COCMABLCHUSL MAMEMAMUYECKOU MOOelU 3A0AHHOU
peanvHou cumyayuu unu NPUKIaoOHOU  3a0auu,  yMemb
UHMEPNPEMUPOBAMb NOJLYYEHHbIL NPU PEeUeHUU CUCTIEMbL PE3YIbmam 6
KOHMeKcme 3d0aHHOU PeanbHOl CUMyayuy uiu npukiaoHou 3a0adu,
cmpoums  epaguxku  TUHeUHOU @QYHKYUU,  COCMAsiAms YpPAaGHeHUs
nPSAMOU NO 3A0AHHBIM YCIOBUSAM. NPOX0Oswell 4epe3 08e MOUKU C
3A0AHHLIMU  KOOPOUHAMAMU, NPOXOOswel yepe3 OAHHYIO MOUYKY U
napaiierbHol OaHHOU NPSIMOLL, peuams npocmole U CILONCHbIE 3a0ayu
PA3HBIX MUNO8, a mMakKdxyce 3a0auu  NOBLIUEHHOU MPYOHOCMU,
UCNONb308aMb  PA3HbIE KpamKue 3anuci Kak MOOeiu MmMeKCmog
CILOJCHBIX 3a0ay 0151 NOCMPOEHUsL NOUCKOBOU CXeMbl U peulenus 3a0ay;
pazmuams - M0OOelb — MeKCmd U MOOelb  peuleHus — 3a0ayu,
KOHCMPYUpo8ams K OOHOU MOOeIU peuleHus HeCl0NCHOU 3a0ayu
pasHvle mMooenu meKkcma 3a0adu; 3Hamv U NPUMEHAMb 00a cnocoba
NOUCKa peweHuss 3a0a4 (om mpeboanus K YCl08U U Om YCI08Usl K
mpebo8anUIo);, MOOEIUPO8AMb PACCYHCOEHUS. NPU NOUCKE PeUeHUs]
3a0ay ¢ NOMowbIO epagh-cxemvl, GblOENAMb IMANbl peuleHUs 3a0aiu u
codepoicanue Kaxcooeo >mana, yMmemsb 6blOUpamsv ONMUMATbHbILL
Memoo  pewleHuss  3a0a4u U OCO3HABAMb  6bIOOP  Memood,
paccmampusams  pasiuinble Memoobl, HAXOOUMb PA3HblE DeuleHUs
3a0auu, eciu 603MONCHO, AHAIUUPOBAMDb 3AMPYOHEeHUs NPU PeuleHUU
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3a0ay;  GLINOIHAMb  PA3IUYHbIE NPEoOPA308aHUL  NPEOLONCEHHOU
3a0ayu, KOHCMPYUpO8amsv HOBble 3a0ayu U3 OAHHOU, 8 MOM HUcle
obpammuvie; UHMEPNPEMUPOSAMb  SbIYUCTUMENbHbIE Pe3)Ibmambl 6
3a0aye, UCCIe008amsv NOIYHEHHOe peuleHue 3a0ayu;, aHAIU3UPO8Amb
BCEBO3MOICHBLE CUMYAYUU 83AUMHO20 PACHOJIONCEHUSI O8YX 0OBEKMO8 U
UBMEHeHUue UX XapaKkmepucmux npu  COBMECHHOM  OBUICEHUU
(ckopocms, 8pemst, paccmosiHue) npu peueHuu 3a0ay Ha OB8UICEHUe
08YX 00beKmo8 Kak 68 OOHOM, maK U 6 HNPOMUBONOLONHCHBIX
HANpasieHusx; Ucciedo8ams BCe603MONCHbIE CUMYAYUU NPU PeuleHUuU
3a0ay Ha O8UJICeHUe No peKe, PACCMAMPUBAMb pPA3Hble CUCHEMbl
omcuéma; 0co3Hasamv U OOBACHAMb UOSHMUUYHOCHb 3A0a4 PA3HBIX
MUNo8, CeA3bLIBAIOWUX MPU eIUYUHbl (HA pabomy, HA NOKYNKU, HA
ogudicenue); 6bloenamy MU GeIUYUHbL U OMHOUEHUS MeHcOy HUMU,
NPUMEHAMb UX NPU peuleHuu 3a0ay, KOHCMPYuposamv coOCMEEeHHble
3a0auu  YKA3AHHLIX ~ MUNOB,  GbLOCISIMb  NPU  PEueHuUu  3a0ay
XApPaKxmepucmuKky paccmampueaemoll 6 3aoade Cumyayuu, OmiuyHvle
OMm peanbHblX (Mme, om KOMopwvlX abCmpasuposaiucy), KOHCMpYuposanms
HO8ble cumyayuu ¢ Y4émom IMmux XapaKkmepucmuk,; peuamv u
KOHCIMpYyuposams  3a0auu HA OCHOBE PACCMOMPEHUS  PEealbHbIX
cumyayuii, 6 KOMOPLIX He MmMpedyemcs MOYHbLL BbIYUCTUMETbHDILLL
pe3yibmam, pewams 3a0a4u Ha O8UNCEHUe NO peKe, PAcCMampusds
pasHvle CUCHeEMbl OMCHemd, peulams jlocudecKue 3a0aiu Pa3HbIMU
cnocobamu, 8 mom uyucie, ¢ 08yMsa OnOKamu u ¢ mpems OLOKaAMU
OAHHLIX C NOMOWbLIO Mabauy, 061a0emb OCHOBHLIMU Memoodmu
peutenuss  CIOJHCEmHbIX — 3a0ay.  aneebpauyeckutl,  epaguyeckul,
NPUMEHSAMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

HOBTOpCHI/IC. Pemenne 3agayd. IToroenie KOHTPOJIbHBIC pa60TBI (3a

TEPBOE TMOJYTOAME U 3a TON)

Hroro
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8 kiace

- HaunmenoBanue OcCHOBHOE coJiepKaHne XapakTepucTuka
% riaBbl/maparpada o OCHOBHBIX BUJIOB YU€OHOU NEATEIHHOCTH
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I'ma | PanmonanbHbIE TpoOH 23 | BeImonmHATE  HECHOXKHBIE TPEoOpa3oBaHUs  LEIBIX  BBIPAKCHHIA:
Ba pacKpbIBaTh CKOOKH, MPUBOAUTH MOJOOHBIE CllaraeMble; HMCIOJIb30BATh
1 (GopMyJIbl  COKpAIIEHHOTO YMHOXEHHS (KBaJpaT CyMMBI, KBajapar
1 PanmonanbeHbie 1podu | Areebpauueckast 0poob. 5 | pa3HOCTH, pa3HOCTh KBAJIpaToOB) /Jsi YIPOIIEHUS BBIUKCICHUIMA
U UX CBOICTBa Jlonycmumvle 3Ha4eHus. 3HaYEHWI BBIPAXKECHUN; BBINOJIHATh HECIOXHBIE MPeoOpa3oBaHuUs
2 CymMa 1 pa3HOCTb nepemMeHHbIX 8 Opobno- | 6 | IpOOHO-NMHEWHBIX BBIPAKEHHH. HAXOIUTh 3HaueHHe (YHKIMU MO
npodei PAYUOHANIbHBIX BbIPANCEHUSIX. 3aJaHHOMY 3HAUEHHUIO apryMeHTa; HaxOJUTh 3HAYEHHE apryMeHTa I10
3 [Ipoussenenue n Coxpawenue aneebpauneckux | 10 | 3aJaHHOMY 3HAYEHUIO (DYHKLUU B HECIIOKHBIX CUTYaLUSIX; ONPEIEIATH
yacTHOE Jipo0eit opobeii. Ilpuseoenue IIOJIOXKEHUE TOYKM M0 €€ KOOpAMHATaM, KOOPAMHATBI TOYKH IO €€
KonTponbsHsle pabotsl Ne 1u | areebpauueckux opobei Kk obujemy 2 MOJIOKEHUIO HAa KOOPJMHATHOM TMJIOCKOCTH; MO TpaduKy HAXOAUTH
No 2 3HAMeHamerio. Heucmeus c o0yacTb ONpENENIeHUs, MHOXECTBO 3HAYCHHM, HYyIu (QYHKIHH,
aneebpauieckumu opoosamu: MPOMEXKYTKH  3HAKOTOCTOSIHCTBA, IPOMEXYTKH  BO3pacTaHus U
clodcenue, gvluumanue, yObIBaHMS, HauOOJIbIIEE ¥ HAWMEHbIIEe 3HaYeHUs (QYHKIINH;
VMHOOICEHUe, OeleHue, 8036e0eHue 6 MIPOBEPSTH, SIBISETCS JIM JaHHBIN Ipaduk rpagukoM 3a1aHHON QYHKIINN
cmenens.  CBoiicTBa  (pyHKUMU o0OpaTHOM  MPONMOPLUOHANBHOCTH;  ONpPENENsITh  MPUOIMKEHHBIE
k r 5 3HAYEHUS KOOPJMHAT TOYKH TiepecedeHuss TrpapukoB (DYHKIUH;
=—. un Ja. N
y X epoo UCIONIb30BaTh TpaduKU pPeaJbHBIX MPOIECCOB U 3aBUCUMOCTEH s

Ilpeocmasnenue 06 acumnmomax.
Henpepuvignocmo @yHkyuu.
UccnenoBanne ¢yHkuu mno e

rpaduky. CpoiicTBa  (yHKIIHIA:
o0nacTh OmpeseNeHus, MHOXKECTBO
3HAYCHUH, HYIH, TPOMEKYTKU

OTNpeNieIeHus] UX CBOMCTB (HauOOJbIIME M HAaUMEHbIINE 3HAYCHHS,
MPOMEXKYTKH BO3pacTaHus W YOBbIBaHMS, 00JACTU MOJIOKUTENbHBIX U
OTPHULIATENbHBIX 3HAYEHMH M T.L.); ONPEAETATh NPUOIMKEHHBIE
3HAYEeHUs KOOpJAMHAT TOYKM IHepeceueHus rpadukoB (yHKLIHMMH;
OIUCBIBATh OTJEJIbHBIC BBIJAIOLINECA PE3YNIbTATHI, IIOJY4YCHHBIE B XOI€
pa3sBUTHA MAaTEMAaTHKU KaK HAyKW; 3HaThb NPUMEPBI MATEMAaTUYECKUX
OTKPBITMM M UX AaBTOPOB, B CBSI3M C OTEYECTBEHHONM M BCEMUPHOMU
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3HAKOITOCTOSIHCTBA,
YEMHOCMb/HEUEMHOCMb,
MIPOMEKYTKH BO3pacCTaHUs n
yObIBaHMS, HauOoJbIIIee u
HauMeHblllee  3HaueHus.  Poib
POCCULICKUX VUEHLIX 6 PAa36Uumuu
MAMeMamuxu. 11.JI. Yebvrues.
Kocmuueckas npozpamma u
M.B.Kenowiuu.

UCTOpHEH; TOHMMAaTh pOJIb MaTeMaTHKH B pa3BUTUM Poccuu;
onepupoeamv NOHAMUAMU. QVHKYUOHAIbHASL 3A6UCUMOCTb, (DYHKYUA,
epaghux @ynxyuu, cnocobwvl 3a0anusi GYHKYuUU, apeymeHm u 3HaAYeHue
@yukyuu, obracms onpeoeneHuUs U MHONCECMBO 3HAYeHUl @OYHKYuu,
HYIU  QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCHIb
@yukyuu, YéMHoOCmMb/HeUEMHOCMb PYHKYUU; ONePUpPO8ams NOHAMUAMU
epagux pynkyuu; 6bINOIHAMb NPeoOPA308AHUSL YENbIX BbIPANCEHULL:
delicmeuss ¢ OOHOYNEHAMU (CNLOJCeHUe, Bbluumanue, YMHONCEeHUe),
oelicmeusi ¢ MHO2OYJIeHaAMU (CLOJCeHUe, BbIYUMAHUE, YMHOJNICEHUe);
BbINOIHAMY  PA3NONCEHUE MHO2OUNIEHO8 HA MHOMCUMENU OOHUM U3
Cnocobo8: vlHeceHue 3a CKOOKY, ePYNNUPOBKA, UCNOIb308AHUE POPMYITL
COKPAWEHHO20 YMHONCEHUS, BblOeNsAmb K8AOpam CymMmbvl U pPa3zHOCMU
OOHOUIEHO8,; BbLINONIHAMb NPEOOPA308AHUS ANCeOPAUUECKUX BbIPAICEHULL
npu  peuwleHuu 3a0ad  Opyeux Y4eOHblX NpeoMemos  BblNOJHAMb
npeobpazosanus OPOOHO-PAYUOHATILHBIX  BbIPANCEHULL:  COKPAWYEHUEe
Opobell, npugedenue aneedpauyeckux opoodell Kk 0dwemy 3HaAMeHameo,
CllodiCeHUe, YMHOJICeHUe, OelleHue aneebpaudeckux opobeli, 6036e0eHue
aneebpauyeckol Opoou 8 HAmypaibHyl0, bINOJHAMb NPeodPaA306aHUS
aneebpauyecKux BulPANCEHU NpU peuleHuu 3a0ay opysux y4eOHbIX
npeomMemos Cmpoumv 2pa@uku  0OpAmHOU NPONOPYUOHATLHOCTIU,
ULIIOCMPUPOBAMb € NOMOWDLIO 2PAPUKA PEearbHyI0 3A8UCUMOCHb UL
npoyecc N0 UX  XAPAKMEPUCIMUKAM,  XAPAKMepu3oeams K10
BLIOAIOWUXCA  MAMEMAMUKO8 6 pA3eUumue MamemMamuky U UHbIX
HAYYHbIX 001aCmell;, NOHUMAmb Poib Mamemamuxu 8 pazeumuu Poccuu

I'na | KBagpaTHble KOpHH 19

Ba

2

4 [eiicTBuTEnbHBIE MHO0KECTBO pallOHAIBHBIX YHCEIL. 2
qucia CpaBHEHHE paAlMOHAIBHBIX YHCEIN.

5 ApudmeTndeckuii JeiictBust ¢ panuoOHaNbHBIMH | 5
KBaJIpaTHbIN KOPEHb qHCIIaMHU. IIpeocmaenenue

6 CBoiicTBa PAYUOHATLHO2O YUCAA OeCAMUYHOU 3
apu(METHIECKOTO 0pobwbio. [Tonstue
KBaJIPaTHOIO KOPHs UPPAIMOHATILHOIO qyucia.

7 IlpuMenenue cBolicTs | PacmosHaBaHue — HMpPpalMOHAIbHBIX 7

OnepupoBaTb Ha 0a30BOM YpPOBHE MOHATUAMH: apupMETHUECKHUH
KBaJIpaTHBI KOPEHb; HCIIOJIb30BATh CBOMCTBA YMCEJI M IpPaBHIIA
JIEUCTBUM TP  BBINOJHEHUM BBIYKMCICHUW; OLCHUBATH 3HAYCHUE
KBAJPaTHOrO KOPHS M3 IOJIOKHUTEIBHOTO LIEJIOT0 YHCiIa; PACIIO3HABATH
palMOHAIbHBIE W HUpPpALMOHAIbHBIE YHUCIIA;, CpPaBHMBATb YKCIIA;
BBIIIOJIHATh CPAaBHEHHE 4YHCEI B DPEAIbHBIX CHUTYyalUsX; BBINOJIHATH
HECJIOKHBbIE TPeoO0pa3oBaHMs BBIPAKEHUNH C KBAJAPATHBIMH KOPHSIMU;
HaXOJUTh 3HaueHHE (PYHKIUM IO 33JaHHOMY 3HAUYEHUIO apryMEHTa;
HAXOJUTh 3HAUCHHE apryMeHTa IO 3aJaHHOMY 3HA4YeHHUI0 (DYHKIMH B
HECJIOKHBIX CHUTYallUsAX; ONpPENEIATh IIOJIOKEHWE TOYKHM MO €€
KOOPAMHATAM, KOOPAUHATBI TOUKH 110 €€ IMOJI0KEHUIO0 Ha KOOPAUHATHOU
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apuhMeTUIECKOTO
KBaJIPATHOTO KOPHS

yucen. [Ipumepbl 10Ka3aTenbCTB B
anreOpe. MppalmoHanbHOCTh YKCIa

IUIOCKOCTH; 10 Tpa(UKy HaXOAUTh 00JAcThb OIpPEJesICHHs, MHOXKECTBO
3HAYCHUH, Hyau  (QYHKIOUH, TPOMEKYTKH  3HAKOMOCTOSHCTBA,

KonTponbusie pabotsr Ne 3 u N/E . TIpuMeHeHHE B TEOMETPHH. 2 | IpOMEXYTKH BO3pacTaHus M yObIBaHMs, HauOOJIbllIee W HaWMEHBIIIEe
Ne 4 Cpasnerue uppayuoHanbHylx uucer. 3HA4YeHUsl (PYHKIMHU; OMUCHIBATh OTJCIIbHBIC BBIJAIOIINECS PE3YIbTATHI,
Muooicecmeo OericmeumenbHblx [OJYHEHHBIC B XO/IC PAsBUTH MATEMATHKH Kak HAyKH; SHATb IIPHMEPBL
yucerl. Apudmernyeckuii MaTEMaTHIECKNX OTKPBITHA H MX aBTOPOB, B CBA3A C OTEHECTBEHHON 1
KBaJPATHBIA KOpeHb. VpasHenus BCEMUPHOM MCTOPHUEHN; MOHUMATH pPOJIb MAaTEMaTUKU B Pa3BUTUU
ouoa X" =a. Ipaduru dymeuuii: POC;I/II/I, ONepuposams  NOHAMUAMU. augzpauumttaﬂbﬁoe qucio,
K8AOpamuvlli  KOPEHb,  MHOICECME0 elUCmeUMeNbHbIX — YUCTO,
y =+/x. Hccnenosanne ¢ynxumn ceomempuieckas — UHmMepnpemayus, 0elCmeUmenbblx — yuce,
no eé rpapuky. IIpeobpasoBanue onepuposams NOHAMUAMU. (DYHKYUOHANbHASL 3A8UCUMOCTb, QYHKYUS,
BBIPAKEHHUH, CoACpxKaInX epagur ynxyuu, cnocobwl 3a0anus QYyHKYUU, apeymenm u 3HaAYeHue
KBaJIpaTHbIC KOPHU: YMHOXCHHE, @dyHKyuu, obracmv onpedeneHus U MHONCECMB0 3HAYEHUL QYHKYuu,
JCJICHUE, BbBIHCCCHHUC MHOXKHUTCIIA HYIU  YHKYUU, NPOMEICYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCHb
HU3-II0J 3HAaKa KOPH:A, 6HeceHue @dyHKYUU, YEMHOCMb/HEUEMHOCbL YHKYUU, ONePUpo8ams NOHAMULMU
MHOJICUMENA MO0 3HAK  KOPHA. epagux  @yHKyuu;, BLINOIHAML  GLIYUCIEHUS, 6 MOM Hucie ¢
IIpocmeuwue uppayuoHaibHvle UCNONb306AHUEM NPUEMOE DAYUOHATbHLIX BbIYUCIEHUL, CPABHUBANDb
ypasnenus — 6uoa /f (X) =a, PAYUOHANbHBIE U UPPAYUOHANbHbIE YUCAA, NPUMEHAMb Npasuid
NPUOTUINCEHHBIX BbIYUCTICHUN NPU peulenuy NpaKkmuyeckux 3alay u
\/ f(x)= \/ g(x). bBeckoneunocmeo pewenuy 3a0au Opy2ux yueOHbIx npeomMemos, 3anucbléams U OKpy2isimb
MHOJICECmMBA ~ NPOCMbIX — YUCEL. YUCNIOBblE 3HAYEHUS PEaNlbHbIX BeIUYUH C UCNONb306AHUEM DPA3HbIX
Payuonanvuvie yucna. cucmem  usMepeHus  BbINOJHAMbL  NPeoOPA308aHUsl  BbIPANCEHULL,
Tlompebrocms 6 UppayuoOHaIbHbIX codeporcawyux KeaopamHuvle KOPHU, 6blOeNAmb Keaopam CyMMbl UlU
yucaax. Yucia u Onunbl ompesKos. PA3HOCMU O8YUNEHA 8 BLIPANCEHUSAX, COOEPHCAUUX KBAOPAMHbLE KOPHU,
Llxona ITupazopa pewiams npocmeliuiue UppayuoHaibHvle YPasHeHUs 6uUoa ,/f (x) =a,
\/ f(x)= \Ilg (X) ; pewamv ypasnenus 6uoa X" =a,; cmpoums epadux
@yukyuu  uoa y=\/; ; WIIIOCMPUpO8ams ¢ NOMOWbI0 2paguka
PeabHyI0  3a6UCUMOCMb  ULU NpoYyecc No Ux Xapakmepucmukam,
Xapaxkmepuzoeams 6KIAO BblOAIOWUXCS MAMEMAMUKo8 6 paszsumue
MamemMamuKku U UHBIX HAYYHLIX  0Oaacmell, NOHUMAMb  pOJb
Mmamemamuxu 6 passumuu Poccuu
['na ‘ KBagparHble ypaBHEHHS 21 | OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHUSMH: PAaBEHCTBO, YHCIIOBOE
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Ba

3

8 KBagpatnoe KBaapartHbie ypaBHenus. | 10
yYpaBHEHHE U €T0 HemnonHbie kBaipaTHbIE YpaBHEHHSI.
KOpHU JIMCKpUMUHAHT KBaJ[paTHOTO

9 Jpobubie ypaBHeHus. Konuuecmeo kopmueii | 9
panroHaIbHbIC K8AOpamuo2o VpasHeHus 8
ypaBHCHUS 3asucumocmu om e2o

Kontposnbubie padotel Ne 5 u | duckpumunanma. dopmyna KopHen | 2

Ne 6

KBaJIpaTHOIO ypaBHEHUs. Teopema
Buema. Teopema, obpamnas
meopeme Buema. Pemienue
KBaJpPaTHBIX YpaBHEHUM:
UCTIONIb30BaHUE  (QOPMYJIBI ISt
HaxOXJEHUS  KOpHEH,  noobop
KopHeu c UCNOIb308AHUEM
meopemovl  Buema. Keaopammvie
ypaeHeHus c napamempom.
Pemenne mpocteimmx  J1poGHO-
JVHENHBIX YypaBHEHUU. Pewenue
OPOOHO-PAYUOHANBHBIX  YPAGHEHULL.

OcCHOBHEBIE METOAbI peICHUA
TEKCTOBBIX 3aja4:
anreOpanvecKu. AHnanus

BO3MOXXHBIX CHUTYyallMil B3aMMHOI'O
pacrnojokeHusi OOBEKTOB NIpPHU UX
JIBIDKEHUH, COOTHOIIEHUSI 00BEMOB
BBIIOJIHAEMBIX pabot npu
COBMECTHOM pabore.

pPaBEHCTBO, YpaBHEHUE, KOPEHb YpAaBHEHHUs, pEIIEHUE YpaBHEHMUS,
IPOBEPATH, ABISETCS JIM JAHHOE YHCIIO PEIIEHUEM YPaBHEHHS; PeIaTh
KBaJpaTHbIC YPaBHEHUS 10 (GOpMylie KOpHEH KBaJIpaTHOrO ypaBHEHUS;
pematb HECJIOXKHBIE CIOKETHBIE 3a/laud  pPa3HbIX THUIIOB Ha BCE
apudMmeTHyecKre eHCTBUSA; CTPOUTh MOJAEb YCJIOBUS 337auM (B BHUJE
TaOIUIIBI, CXEMBI, PUCYHKA MM YPABHEHUS), B KOTOPOH JaHbl 3HAYCHHS
JBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C LEJIBI0 OMCKA PEILEHHS
3aJ]aui; OCYIIECTBIIATH CIIOCOO TOWCKA pEIIeHHs 3a7add, B KOTOPOM
paccyKIeHHUe CTPOUTCS OT YCJIOBUS K TPeOOBAaHUIO UM OT TPeOOBaHMS
K YCJIOBHUIO; COCTABIISITh IUIAH PEHICHUS 3a/a4M; BBLACISATH OTAIlbI
pelIeHHsl 3a/laud; UHTEPIPETUPOBATh BBIYMCIUTEIbHBIC PE3yJbTaThl B
3ajade, WCCIENOBaTh IIOJYYEHHOE peIIeHWe 3aJadd; BBIJIBUTATh
TUIIOTE3bl O BO3MOXKHBIX IPENEJIbHBIX 3HAYEHUSAX HCKOMBIX B 3ajaye
BEJIMYMH (1€7aTh IPUKUJKY);

BbIOMPATh MOJAXOAAUIMHA WM3YYEHHBIH METOA JUI PELICHUH H3YyYeHHbIX
TUTIOB MaTeMaTHYECKUX 3a/1a4; ONEpUPOBaTh MOHATHIMHU: ypaBHEHHE,
KOpEHb YpaBHEHUs, PABHOCUJIbHBIE YpaBHEHHs, 00JacTh ONpeAeIeHUs
YPaBHEHHSI; peuiams K8aopamHule YpasHeHUs U YPAGHeHUsl, CBOOUMbLE K
KBAOPAMHBIM C NOMOWBIO MOICOECMEEHHbIX NPeoObpaA306anull;, peuanms
HeClodCHble K8AOpAmHbvle YPAGHEHUs C NApaAMempom, COCMAasisims U
pewams KeaopamHvle YPAGHEeHUs, YPAGHEHUSA, K HUM C800AUWUecs, npu
peuleHuy 3a0ay Opy2ux YYeOHbIX npeomMemos; 6biNOHAMb OYUEHK)
npasoonooooust pe3yibmamos, Noay4aemvlx npu peueHuu K8aopamHblx
VpasHeHulli npu  peuwieHuu 3a0ay Opyeux Y4eOHbIX NpeoMemos;
gvlOUpams  coomeemcmeylowue  YpagHeHus, Ol COCMABNIeHUs
mMamemamuyeckou MoOOenu 3A0AHHOU PeanbHol — Cumyayuu — uu
NPUKIAOHOU 3a0auu; yMemb UHMEepnpemuposams NOJIYYEeHHbIl npu
pewleHuu ypasHeHus, pe3yrbmam 6 KOHmeKcme 3a0aHHOU peanbHOU
cumyayuu uiu NPUKIAOHOU 3a0auu  pewams  OpPOOHO-TUHEUHble
ypaeHeHus;,  Gbloupamv  cOomeemcmeyrwue  ypasHeHus, O
COCMABNEHUSL MAMeMAmuyecKol Mooenu 3a0aHHOl peanbHOl CUmyayuu
UMY NPUKIAOHOT 3a0adu; yMemb UHMeEPNPemupo8ams nouy4eHHblll npu
peweHuu ypasHeHus, pe3yromam 6 KOHMeEKCme 3a0aHHOU pPeanbHOl
cumyayuu Uiy NPUKIAOHOU 3a0adu peulams HeCl0NCHble YPAGHEHUS 8

n
yeablx ducaax, peuansv YpaeHeHUs suoa X =a, peulamsv YPABHEHUS
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CnOCOOOM  PA3NOJNCEHUS HA MHONCUMENU U 3AMEHbL NePeMEeHHOU;
peuiams Hecl0CHble YPABHEeHUsT 8 YelblX YUCIAX. peulams npocmole U
CHLOJICHblE 3A0A4U  PA3HLIX MUNO8, A MAKJNCe 3a0a4u NOBbIUEHHOU
MpyOHOCMU, UCHONIb3086AMb pPA3Hble KPAMKUe 3anucu Kax Mmooenu
MEKCMO8 CIONCHBIX 3a0ay Ol NOCMPOEHUs. NOUCKOBOU CXeMbl U
peuwtenus 3a0ay;, pazuvams Mo0eib MeKCma U MOOelb pPeuleHusl
3a0a4u, KOHCMPYUpo8amv K OOHOU MOOeIU peueHUs HeCL0NCHOU
3a0a4u pasHvie MoOoeiu MmeKcma 3a0adu, 3Hamev U NpPuUMeHamv 00a
cnocoba noucka peuieHus 3a0ad (om mpebO8aHus K YCI08UIO U OM
YCA08UsL K Mpebo8aHuio); MoOeIupo8ams paccyHcoOeHusi npu noucke
peutenust 3a0ay ¢ NOMOUbIO 2pag-cxemol, SblOCSAMb IMANbL PEULCHUSL
3a0a4u U COOepIHCanue Kaxcoo2o dmand, yMmemv  8blOUpamv
ONMUMANBHBLU MEMOO peulenusi 3a0a4u U 0CO3HABAMb 8blOOP Memooda,
paccmampusams  paziudivle Memoobl, HAXO0UMb paA3Hble DPeuleHus]
3a0auu, eciu 603MOJCHO, AHANUUPOBAMb 3aMPYOHEeHUs. NPU pPeuleHul
3a0a4;, BbINOJHAMbL  pPA3IUYHbIE NPEeoOPA308AHUSL  NPEONOHCEHHOU
3a0auu, KOHCMPYUpPOSams HOGble 3a0auu U3 OAHHOU, 6 MOM Yucie
obpamubvie; UHMEPNPEMUPOBAMb  BbIYUCTUMENbHbIE Pe3)Ibmambl 8
3a0aye, UCCIe008amsv NOJIYVHEHHOE peuleHue 3a0adu, aHATUUPOBAMb
BCEBO3MOICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUSL 08X 00BEKMOS U
UsMeHeHue UX —XapaKkmepucmuk ~NpU  COBMECMHOM  OBUJCECHUU
(ckopocmb, 6pems, paccmosHue) Npu peweHuu 3a0ay Ha O08UdCEHUE
08YX 00beKmo8 Kaxk 68 OOHOM, MmMaK U 6 HNPOMUBONOLONCHBIX
HANPAasieHUsIxX; UCCIe008amb BCE603MONCHbIE CUMYAYUU NPU DeuleHUU
3a0ay Ha O8UdICEHUe NO peKe, PACCMAMPUBAmMv pPA3Hble CUCHEMbl
omcuéma; 0co3Hagamsv U OOBACHAMb UOSHMUUYHOCMb 3A0aY PA3HbIX
MUnos, CeA3bI8AOWUX MpU GeIuyunbl (Ha pabomy, HA NOKYHKU, HA
ogudicenue). GulOeNsAmb MU BEIUYUHBL U OMHOUEHUS MeXHCOy HUMU,
NPUMEHAMb UX NPU peuleHuu 3a0ay, KOHCMPYuposamv coOOCMEEeHHble
3a0ay  YKA3AHHLIX ~ MUNOS,  GblIOENAMb NpU  peuleHuu  3a0ay
XAPaKmepucmuKky paccmampueaemoll 6 3aoade Cumyayu, OmiuyHvle
Om peanvbHblX (me, 0m KOMopbiX AOCMPAaUposaiucs), KOHCMpPYUpos8ams
HO8ble cumyayuu ¢ Y4émom Imux XapaKmepucmuk;, peuamv u
KOHCMpyupoeams  3a0auu HA OCHOB8E PACCMOMPEHUS PealbHblX
cumyayutl, 6 KOMOPbIX He mpedyemcsi MOYHbIL BbIYUCIUMETbHBL
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pe3yibmam, pewlams 3a0ayu HA O8UdCEHUE NO peKe, PACCMaAmpusdsl
pasHvle Ccucmemvl omcuemd; 061a0emb OCHOBHLIMU Memooamu
peuleHUs CIOJCemHbIX 3a0ay. apugmemuyecKkuli, aneebpaudeckutl,
nepebop 6apuanmos, ceomempudeckull, epaguieckuil, NPUMeHsIms UX 8
HOBbIX N0 CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

I'ma | HepaBencrBa 20
Ba
4
10 | Yucnossie Yucnosble HepaBeHCTBA. CBOMCTBA 8
HEPABEHCTBA U MX YHCIIOBBIX HepaBeHCTB. [IpoBepka
CBOICTBA CIPaBENTUBOCTH HEPABCHCTB NIPU
3aJIaHHBIX 3HAYCHHUSIX TICPEMEHHBIX.
—{ HepaBeHCTBO ¢ IEpEMEHHOM.
11 | HepaBencrBa ¢ ogHOU 10

MEPEMEHHOMN U UX
CHUCTEMBI

Crtporue 1 HeCTpOrre HepaBeHCTBaA.
Obnacmo onpedenerus
HepaseHcmaa (0bracmo

00Ny CMUMbIX 3HAYEHUL
nepemennoti). IlpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB MPU
3a/IaHHBIX 3HAYEHUSIX [IEPEMEHHBIX.
Pemenue nuHeHBIX HEPABEHCTB.
CucreMbl HEpaBEHCTB C OAHOMN
IepeMeHHoM. Pelenne cucrem
HEPaBEHCTB C OJIHOW MTEPEMEHHOM:
JTUHENHHBIX. 300paskeHue peneHus
CHUCTEMBI HEPABEHCTB Ha YUCIIOBOM
IPSIMOM. 3aIUCh PELLIEHUS] CUCTEMBI
HEpaBEHCTB. MHOXECTBO, JIEMEHT
MHOXECTBA, NyCmoe, KOHEeYyHoe,
becKoHeuHoe MHOXMCeCmao.
[TonmuoXkecTBO. OTHOLIEHHE
MIPUHAJIC)KHOCTH, BKIIFOUEHNS,
paseHctBa. Ilepeceuenue u
00beAMHEHHE MHOKECTB. Posb
POCCULICKUX YUEHBIX 8 PA3GUMUL

OnepupoBath Ha 0a30BOM YpOBHE MOHATHSAMH: MHOXKECTBO, JJIEMEHT
MHOJKECTBA, IIOAMHOXECTBO, IPUHAJIEKHOCTh; ONEPUPOBaTh Ha
0a30BOM ypOBHE MOHATHUAMHU: YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pellIeHue HEpPaBEHCTBA; 3a/]aBaTb MHOYKECTBA IIEPEUUCICHUEM UX
AJIEMEHTOB; HAXOJUTh IepecedyeHue, O0ObEeIUHEHUE, MOJMHOXKECTBO B
IPOCTEHIINX CUTYalMsX; UCHOJIb30BaTh rpaduyeckoe MpeJcTaBICHUE
MHOKECTB JUIsl ONMCAHUS pealbHBIX IPOLECCOB M SBICHUM, Npu
pelIeHUH 3a/ady JIpYyrux Y4eOHbIX IpeJIMEeTOB; pelaTh JIMHEHHbIE
HEPABEHCTBA U HECJOXKHbIE HEPABEHCTBA, CBOJALIMECS K JIMHEHHBIM;
IIPOBEPATh  CIPABENJIUBOCTh  YUCJIOBBIX HEPABEHCTB; IPOBEPATH,
ABJIIETCS JIM JAHHOE 4YHUCIIO PELIEHHMEM HEpaBEHCTBAa; H300paxkaTb
pEllIeHNsT HEPAaBEHCTB HAa YHUCIOBOM MpPSAMOM; pEIIaTh CHCTEMBI
HECJIOKHBIX JIMHEHHBIX YpaBHEHUN, HEPABEHCTB; N300pa)xaTh pelieHus
HEPABEHCTB M UX CHUCTEM Ha YMCIIOBOM INPSMOI; ONMMCHIBATH OTAEIbHBIC
BBIJIAIOIIMECS PE3YJbTaThl, IOJYYEHHBIE B XO/I€ Pa3BUTUS MaTEMaTHKU
KaK HayKH; 3HaTb IPUMEPBl MAaTEMATUYECKUX OTKPBITUN U UX aBTOPOB,
B CBSI3M C OTEYECTBEHHOM M BCEMHMPHOW HCTOPHEHN; NMOHUMATh POJIb

MaTeMaTHUKH B pa3BUTHMM Poccum; omnepuposamev  nouamusmu:
HepaseHcmea, onepupogams NOHAMUAMU., MHOICECmBO0,
Xapakmepucmuxku  MHOJCEeCmea, JJeMeHm MHOJCecmed, nycmoe,
KOHeuHoe U OeckoHeuHoe — MHOJCecmso, HOOMHOICECMEBO,

NPUHAOTIEHCHOCIb, BKIIOUEHUe, PABECHCMBO MHONCECMS, ONepupos8ams
HOHAMUAMU. CUCEMA HepPABeHCMS, ONpedensimb NPUHAONEHCHOCHIDb
NeMEeHMa MHOIHCECMBY, 00BEOUHEHUIO U NepeceyeHur0 MHONCeCms;
3a0a6amov  MHONCECMBO C HNOMOWDBIO NEPEeHUCIeHUs  INEMEHMOE,
ClOBECHO20 — ONUCAHUSA,  peuamsv  JUHelHble HepageHcmea ¢
napamempamu, 8blOUpPAMb COOMBEMCMBYIOWUe HEePAGeHcmea  Ois
COCMAaBeHUsi MamemMamu4eckol Mooeu 3a0aHHOU PeailbHO CUmyayuu
UU NPUKIAOHOU 3A0ayu; YMemb UHMEPNPEemupo8ams NOLYYeHHbII NPu
peulenuy HepaseHcmeda pe3yibmam 8 KOHMeKcme 3a0aHHOU PeanbHOU
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mamemamuxu. JI.Junep.

cumyayuy uiu nPUKIAOHOU 3a0ayu; cOCMABIAmMyb U peuams, CUCeMbl
HepaseHcme npu peuweHuu 3a0ay Opyeux Y4yeOHvlX NpeoMemos;
BbINOIHAMb OYEHKY Npagoonododus pe3yivmamos, Nnoiyiaemvlx npu
peweHuu cucmem JTUHEUHbIX HePABeHCME NpU peueHuU 3a0ay Opyeux
VUeOHbIX NpeomMemos;, 8bloupams CcOOmeemcmsyuue, HepaseHCmad
unu  ux cucmemvl, 01 COCMABNEHUA MAMeMAmuyecKol Mooenu
3A0AHHOU  PealbHOU cumyayuu uiu NPUKIAoOHoU 3a0aqu; ymemb
UHMEPNPemupo8ams NOJIYVYEHHbIN NPU PEeUeHUU CUCMeMbl pe3Vibmam
8 KOHmMeKcme 3a0aHHOU PeanibHOU CUmyayuu uiu NPuKiaoHol 3a0aqu;
Xapakmepuzo8ams 6KIAO 6bIOAIOUUXCA MAMEMAMUKO8 8 pa3eumue
MamemMamuKku U  UHBIX HAYYHBIX — oOiacmeti;, NOHUMAMb  POJib
mamemamuxu 8 pazeumuu Poccuu

KonTponbusie padoTel Ne 7 u 2

Ne 8

I'na | CTeneHp ¢ 1eNbIM MOKa3aTeaeM. DJIeMEHThl CTATUCTUKU 11 | BeimonHATh HECNOXKHbIE MPeoOpa3oBaHUs Ul BBIYMCIICHUS 3HAuY€HUN

Ba YHUCJIOBBIX  BBIPAKEHUH,  COJEpPIKAIIMUX CTEMEHH C  LENIbIM

5 OTPHULIATEIIbHBIM MIOKa3aTeNeM; BBITIOJIHATh HECJIOKHbIE

12 | Cremnens ¢ 1ensM CreneHp ¢ UENbIM IOKazareaeMm. | 6 | mpeoOpa3oBaHUs IPOOHO-TMHEWHBIX BBIPAXKEHUH; MOHUMATh CMBICI
IOKa3aTeseM U ee [TpeoGpa3oBanue JIpoOHO- 3allUCH YUCJIa B CTaHJAPTHOM BHJE; ONEPUPOBaTh Ha 0a30BOM ypOBHE
CBOMCTBa JMHENHBIX BBIPAKEHUN: CIOXKEHHE, MOHSATHEM «CTaHAApPTHAs 3alUCh YHUCIAa», HMMETb NPEJICTaBIECHUE O

13 | DieMeHTHI CTATUCTUKY | YMHOXKEHHE, JeieHne. TabnmuyHoe | 4 | CTATUCTUYECKUX XapaKTEPUCTUKAX; IPEACTaBIATh JIaHHBIE B BHUJE

Kontponsnas padora Ne 9 rpaduueckoe npejacraBieHue | 1 | Tabuui, auarpamm, rpauKoB; YUTATh UHPOPMALMIO, IPEICTaBICHHYIO

JAHHBIX, CTOJOYAaThle M KPYTOBBIC
JarpaMMsl, rpaduku, IpUMEHEHUE
aarpaMM = W rpaduKOB IS
OTHCAHMsl 3aBUCHUMOCTEN peabHbIX
BEJINYMH, M3BJICYEHHE HH(OPMALIUH
U3 TabIuI, AUarpamMMm M TpaguKoB.
Mepsl  paccenBaHMs:  pa3Max,

B BujAe TaOMUIBl, JIuarpaMMmbl, Tpaduka; ONpeAeNsiTh OCHOBHBIE
CTaTUCTHYECKUE XapaKTEPUCTHUKM UHUCIOBBIX HAOOPOB; CpaBHUBAThH
OCHOBHBIE CTaTUCTUYECKHE XAPAKTEPUCTHUKH, MOIYYEHHBIE B MpOLEcce

peaicHuAd HpHKHaHHOﬁ 3a1a4d, HU3Y4YCHHUA pPCaAJIbHOIO  SIBJICHUA,
onepupoeams NOHAMUAMU cmeneHu cmeneHu C yejbim
ompuyamelbHblm nokaszameinem, onepupoeambs NOHAMUAMU.

cmonbyamoie u Kpy2oevle ouazpammol, madauybl OAHHLLX, HAUbOIbULEe
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oucnepcust u cmanoapmuoe
OMKIOHEHUe. Cayuaiinas
U3MEHYMBOCTh. MI3MEHYHBOCTH TIpU
u3MepeHusx. Pemaromue npasuia.
3akoHomepHocmu 6  UMEHYUBHIX
BEUYUHAX.

U HauMeHvbuee 3HAYEHUSI 6blOOPKU, pPA3MAX BblOOPKU, Oucnepcus u
CManoapmHoe OMKIOHEeHUe, CAYYAUHAS UBSMEHYUBOCMb, ONepUposambs
NOHAMUSAMU CLYYAUHASL UBMEHYUBOCTIb,  GbINOIHAMb NPEoOpPA306aHUsL
OPOOHO-PAYUOHATBHBIX BbIPANCEHUIL COKpaujeHue Opoobell, npusedeHue
aneebpauveckux Opobeti K obwemy 3HAMEHAMeNnto, CIlOANCEeHUe,
VMHOJICEHUe, — OelleHue  aneebpauveckux — Opodell,  8036edeHue
aneebpauueckoll. Opodu 8 HAMYPALLHYIO U YENVI0 OMPUYAMETbHYIO
cmeneHb,; BbINOIHAMb NPEoOPA308aHUS ANICEOPAUUECKUX BbIPANCEHULL
npu  pewleHuu 3a0ad Opy2ux Y4eOHbIX NpeoMemos;  6bINOJIHAMb
npeobpazoeanus  BbIPANCEHULl, COOEPHCAWUX CMENneHu ¢ YeablMu
OMPUYAMENLHBIMU NOKA3AMENAMY, NEPexoOums Om 3anucu 6 6uoe
cmeneHu ¢ YeibiM OMpUYamenbHblM NOKA3amenem K 3anuci 6 uoe
0pobu;,__ 8bINOIHAMbL NPeobpazoeéanus u Oelucmeus ¢ YUCiamu,
3aNUCAHHBIMU 68 CMAHOAPMHOM  8ude; U36NeKAMb  UHDOPMAYUIo,
npeocmasieHnylo 6 — mabauyax, Ha  ouazpammax,  epaguxax;,
cocmasiames mabauyvl, CMpoums OUASPAMMbL U 2pApuKU HA OCHOBe
OGHHBIX,  U3BNEKAMb, UHMEPRPEmuposams U  npeobpasoevleanms
uHgopmayuro, nNpeocmasieHHylro 8 mabauyax, Ha OuaspamMmax,
epagpuxax, ompax;carowylo ceoUCMEa U XAPAKMEPUCUKU PeanbHbIX
npoyeccos u AGNEHULL, onpeoensmy cmamucmuyeckue
Xapakxmepucmuku 6blOOpoOK No MadIuyam, Ouazpammam, epaguxam,
BbINOIHAMb CPAGHEHUE 6 3ABUCUMOCMU OM Yelu peuleHus 3a0aqu;
pewams HeCloXCHble 3a0ayu N0 MaAMeMamuieckol Cmamucmuke.

[ToBropenue. Pemenue 3amayu. UIToroBeie KOHTPOIBHBIE PAaOOTHI (32

NIEPBOE MOJIYTOJIUE U 32 TON)

11

Hroro

102
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9 kjaacc

Howme HaunmenoBanue OcHOBHOE CcOfIepKaHUE Kon XapakTepucTuka
p riaBbl/maparpaga niec OCHOBHBIX BUIOB y4eOHOM JAEATEITbHOCTH
TJIABBI TBO
/ 4aco
napar B
pada
I'maa | KBagpatuunas GpyHKIusS 22 | Haxomuth 3HadYeHWEe (YHKIUH IO 3aJaHHOMY 3HAYCHHUIO apryMCHTa;
1 HaXOJUTh 3HAYECHHWE apryMEHTa 1O 3aJIaHHOMY 3HA4YeHWIO0 (YHKIUU B
1 @Oyukimn W WX | [owstue  ¢ynxmuu.  CoiicTBa | 5 | HECHOXKHBIX — CHTYallMsX; ONpPEAENATh IIONI0KEHHEe TOYKH Mo eé
CBOWCTBA GyHKIUH: 00JacTh OMNpeaecHUs, KOOpJMHATaM, KOOPJIMHATHI TOYKU 10 €€ TMOJIOKEHUI0 Ha KOOPIMHATHOMN
2 KBanpatHbIit MHOKECTBO  3HAYCHWH,  Hymd, | 4 | INIOCKOCTH; MO rpadUKy HaXOIUTh OOJACTh ONpPEIEICHUS, MHOKECTBO
TPEeXUJICH MPOMEKYTKH  3HAKOIOCTOSIHCTBA, 3HAYeHWH, HymH  (QYHKOWH, TPOMEKYTKH  3HAKOIOCTOSHCTBA,
3 Ksaaparnynas YEMHOCMb/HEUEMHOCMb, 8 | IPOMEKYTKH BO3pacTaHWsi W YOBIBaHWS, HAUOOJIbIIICC M HAUMEHbBIIECE
GyHKIMS ¥ ee MTPOMEKYTKH BO3paCTaHUsI u 3Ha4YeHUs (PYHKIUH, TPOBEPATH, SIBJISCTCS JIM JaHHBIN rpaduk rpadukom
rpaduk yObIBaHUS, HanOoJIbIIICe u 3aJJaHHON (DYHKIIMM KBaJpaTHYHOW; WCIIOJIB30BaTh I'pa)UKu pealbHbIX
4 Cremnennas HauMeHbIIee 3HAYECHUS. 3 MIPOIIECCOB M 3aBHCHMOCTEH ISl ONIPEICIICHUS] UX CBOMCTB (HAMOOJIbIINE
¢ynxius.  Kopens | Henpepvisnocme @dyHrkyuu. U HaWMEHBIIME 3HAYCHUS, TMPOMEXKYTKH BO3pACTaHUs W YyOBIBaHUS,
N-if cTeneHn CaoiicTBa 1 rpaduK KBaJpaTHYHOU 0o0JacTy TOJNOXKUTENbHBIX W OTPUIATENbHBIX 3HAYEHUM U T.IL.);
KonTponsHsle paboTs Ne 1u ¢byakun (mapabona). [locmpoenue 2 OTIpeIeNATh MPUONKEHHBIE 3HAUYCHUS KOOPAWHAT TOYKHU TMEPEeCceUCHHS
No 2 epaghuka KeaopamuuHou QyHKyuu rpadguxkoB QYHKIUHN; onepuposamv nOHAMUAMU. QYHKYUOHANbHASA
no  MouKam. Ilpeobpazosanue 3asucumocms, QYHKYuUs, epagux QyHKyuu, cnocoodwl 3a0anus GyHKyuu,
epaura pynkyuu 'y = f(X) ons apeymenm u 3HaueHue QYHKyuu, 001acmv onpeoeneHus U MHONCECHEO
nocmpoenus  zpaguxos  Gynxyuii 3HaAYeHUl QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
euoa y=af (kx+b)+c. Ipagux MOHOMOHHOCHIb qbyuwuu,vqemuocmzj/ueqemuocmb @yHukyuu, cmpoums
epauxku  K8AOpamuyHoU @OYHKYUll, UCC1e008amv QYHKYUo no eé
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y—a+L
X+b’

Haxoxnenue Hyneil kBaapaTHYHOH
GYHKIUHU, MHOJMICECm8d 3HAYeHUl,

@yHKyuti

NPOMEANCYMKO8

3HAKONOCMOAHCMEA,

NPOMENCYMKO8  MOHOMOHHOCHU.
I'papux GyHxyu y=3x

Hcnonvzosanue ceolicme @yHkyuil
npu peuienuu VpasHeHu.
KBanpartubiii TpEXUIIEH,
pasznoxkeHue KBaJIpaTHOT'O

TpéaneHa Ha MHOXXHUTCIIN.

epagpuxy;, HaAxooumv MHONCECMBO 3HAYEHULl, HYIU, NPOME’CYMKU
3HAKONOCMOAHCMBA, ~ MOHOMOHHOCMU — K8AOpAMUYHOU  (DYHKyuu,
ULIIOCMPUPOBAMb ¢ HOMOWLIO 2PAPUKA PEanbHYI0 3A8UCUMOCTL UTU
npoyecc no ux XapaKmepucmuKam,
UCNONB308aMb  CEOUCMBA U 2pAPUK  KEAOPAMUYHOU (DYHKYUU npu
pewieHuu 3a0a4 u3 Opyeux y4eOHvlx npeomemos ux Xapaxkmepucmukam,
onepupoeamv NOHAMUAMU 2paAPUK DYHKyuu,  cmpoums 2paghuxu
JUHEUHOU, K8aAOpamuyHou @QyHKyul, 0Opamuol NponopYUOHAIbLHOCHU,
@yHKyuu suoa: y:a+L, y=x, y=3x, y =|x];
X+b

Ha npumepe KEAOPAMUYHOU  (DYHKYUU, UCHONb30BAND
npeobpaszosanus epapura ¢ynkyuu Y=f(X) ors nocmpoenus epaghuxos
gyuxyuii  y=af (kx+b)+c;  packraovieams

K8AOPAMHbIU  MPEXUIeH.

HAa MHOHCUMENU

I'maBa | YpaBHEHMS U HEPABEHCTBA C OJJHOM IIEPEMEHHOU 14
2
5 VYpaBHeHus ¢ bukeadopammnvie VPABHEHUSL. 8
OJTHOW IEpEeMEHHON | Memoovr  pewenus  ypasHeHuii:
6 HepasencrBa c | Memoo  3ameHnwvi nepemMeHHoU. )
OJTHOH MepeMeHHON | Ypaenenus, ceooumble K MuHelUHbIM
KonTponbnas padorta Ne 3 u K8AOPAMHBIM. Pemenne | 1
MIPOCTEUIINX JIPOOHO-TUHEWHBIX
ypaBHeHUU.  Pewenue  Opobho-
PAYUOHATIbHBIX VPaGHeHU.

Keaopamnoe nepasencmeo u e2o

pewenus. Pewenue keadpammuvix
HepaseHCcma: UCNONb308AHUE
ceolicms u epaghuxa K8aopamudHou
@yHKYuY,  Memoo  UHMEepPBAIos.
3anuce  pewenus  K6aOpamMHO20
HepaseHcmaa. Pewenue

K6aopamuuix HepageHcms. Pewenue
yenvix U OpOOHO-PAYUOHATLHBIX
HepaseHcma MemoooM UHMEPBALO8.

OnepupoBaTh Ha 0a30BOM YPOBHE TOHSATHUSMH: HEPABEHCTBO, PEIICHUE
HEpaBEHCTBA; IMPOBEPATH, SBISETCS U JaHHOE YHUCIO pelIeHHEM
HEPaBEHCTBA; M300pa)KaTh PEIICHUS HEPABEHCTB Ha YHCJIOBOW MPSMOM;
no rpaduKy HaxOAUTh MPOMEXKYTKH 3HAKOMOCTOSHCTBA; H300pa’KaTh
pelIeHNsT HEPaBEHCTB M WX CHUCTEM Ha YHCJIOBOM MPSMOWA; OIHCHIBATH
OTJICNbHBIC BBIIAIOIINECS PE3YNbTaThl, MOTYYCHHBIE B XOJ€ Pa3BUTHS
MaTEeMaTHKU KaK HayKW, 3HATh MPHUMEPhl MAaTEMATHUECKUX OTKPBITHH H
UX aBTOPOB, B CBS3H C OTEUECTBEHHOM U BCEMUPHON UCTOPHEH; TOHUMATh
pOJb MaTeMaTHKH B pPa3BUTHH Poccuu; onepuposamsv noHAMuAMU:
cucmema HepageHcme; Onepuposamv NOHAMUAMU.  QYHKYUOHATLHAS
3a68UCUMOCTb, @yHKyus, epagux @yHryuu, NPOMeENHCYmKU
3HAKONOCMOAHCMBA,  ONEpUpo8amb  NOHAMUAMU. — HEPABEHCMEA,
UCNONIb3068AMb  MeMOO0 UHMEPBANO8 Ol peuleHusi yeivlx U OpoOHO-
PAYUOHANILHBIX HEPABEHCME, pPeulams HEePAGeHcmea ¢ napamempamil;
8vlOUpams  coomeemcmeyioujue HepageHcmad 05l cOCmagenus.
MamemMamuyeckou — Mooenu  3a0aHHOU  PeanbHOU  CUmyayuu — uiu
NPUKIAOHOU  3a0ayu;, YyMemb UHMEPNpemuposams HNONYYEeHHbIUL Npu
peweHuu HepaseHcmea pe3yibmam 6 KOHMeKCme 3A0AHHOU peanbHOU
cumyayuyu unu NpUKIaoHoU 3a0ayu; COCMAGIamyb U peuiams, CUCHeMbl
HepaseHcme npu  pewlenuu 3a0ay  Opyeux Y4yeOHvlX NpeoMemos;
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Pemenune cucrem HEpaBEHCTB C
OJTHOW TEPEeMEHHOU: K8AOPAMMHBIX.
Vpaseuenus 6 yenvix  yucnax.
Hcmopusa eonpoca o naxoorcoenuu
Gdopmyn  Kopmel aneebopaudecKux
ypaeHeHuii  cmeneHeu,  OONLUIUX
uemwipéx. H. Tapmanes, [orc.
Kapoano, HX. Abenv, 3.1anya.

BbINOHAMb  OYEHKY NpaAgoono0oduUst pe3yibmamos, NOAYYAeMblX npu
peweHuu cucmem JUHEUHbIX HePABeHCME NpU peuleHuu 3a0ay Opyeux
VUEOHbIX NpeoMemos, 8blOUpPams COOMEemMcmaywue, HepageHCmed Uiu
ux cucmemvl, 01 COCMABNEHUs MAMEMAMUYECKOU MOoOenu 3a0aHHOU
PeanvHoll cumyayuu unu NPUKIAOHOT 3a0auu, ymems
UHMepnpemupo8ams NOJIY4EeHHbIN NPU PeueHuy CUCmembl pe3yibmam 68
KOHmMeKcme 300aHHOU PeanbHOU Cumyayuu uiy NpukiaoHou 3a0auu;
cocmasnams U pewams  Keaopamuvie YPAGHEHUs, VPAGHEHUS, K HUM
ceoosuuecs, npu peweHuu 3a0ay Opyeux y4eOHvIX npeomemos, peuams

OpOOHO-IUHElIHble  YPABHEHUS, eblOUpams coomeemcmeayrouue
VpasHeHus, ONisi COCMABNEHU MAMEeMAMU4eckol Mooeiu 3a0aHHOU
peanbHou cumyayuu unu NPUKIAOHOLUL 3a0aqu; ymemby

UHMEPNPEeMUpo8ams NOJIYYEHHbLI NPU PEUEHUU YPAGHEHUS, Pe3YIbmanm 6
KOHmMeKcme 3A0aHHOU PeaibHOU CUmyayuu uiu NpukiaoHol 3a0adu;
pewams HecCl0dCHblEe VPABHEHUS 6 YeNblX YUCIAX, peulams VpPAaHeHUsl

euoa X" =a,; pewamv ypasnenus, Ccnoco6oOM —pasONCEHUs HA
MHOJMCUMeNU U 3aMeHbl NEPEMEHHOU, CMpouUms 2papuky KeaopamuyHou
@yHKYyull; Xapakmepuzoeams 6KIAO BbLOAIOWUXCL MAMEMAMUKOE 8
passumue MamemamuKk U UHbIX HAYYHBIX obnacmell, NOHUMAMb PO.b
mamemamuxu 6 pazeumuu Poccuu

I'maBa | YpaBHEHMS U HEPABEHCTBA C IBYMsI IEPEMEHHBIMHA 17
3
7 YpaBHEeHUA ¢ | YpaBHeHue ¢ 1BymMs iepeMeHHbIMA. | 10
JBYMSI MeToab! peleHus: CUCTEM
NIEPEMEHHBIMH ¥ WX | YpaBHEHUH C ABYMS IIEPEMEHHBIMU:
CUCTEMBI epaguueckuti memoo, METOJ
8 HepaBeHncta C | MOACTaHOBKH, METO]] CJIOKCHUSI. 6
JBYMSI AHanu3 BO3MOXKHBIX CUTYaIH
MEPEMEHHBIMH M WX | B3aMMHOT'O PacIlOJIOKEHUS
CHCTEMBI 00BEKTOB MPHU UX JIBUKEHUH,
KonTponbnas padora Ne 4 COOTHOIIEHUS] 00bEMOB 1

BBINOJIHAEMBIX paboT MpH
COBMECTHOH paborTe.

Onpenensith MPUOIMKEHHBIC 3HAYCHUS KOOPIMHAT TOYKH TIEPECEUCHHUS
rpadukoB (DYHKIHIA, onepuposamv NOHAMUSAMU: CUCHEMbL YPAGHEHULL
cmpoums 2paguku  KeaopamudHou GYyHKYUl, UcCciedo8ams QyHKYuo no
eé epaguxy, pewiamv npocmvle U CLONCHbIE 3A0AYU PA3HLIX MUNOE, d
makodice 3a0aqu  NOBLIUUEHHOU MPYOHOCMU, UCHOIb308AMb  PA3HLLE
Kpamkue 3anucu Kak Mooenu meKcmog CIOHCHLIX 3a0ay 01 NOCMPOEHUS.
NOUCKOBOUL CXeMbl U peulenus 3a0ay;, pasiudams Mooelb meKcma u
MoOelb peuleHUs 3a0ayu, KOHCMpYupoeams K OOHOU MOOelU peuleHus
HECIOJHCHOU 3a0ayu pazHvle MOOeIU meKCcma 3a0ayu;, 6vloensimsb dmansl
peuterus 3a0ayu U coOepiHcanue Kaxcooco smana, ymemv 6blOUpamo
ONMUMANLHBIU MEeMOO peuleHusi 3a0aiu U 0CO3HABAMb 8blOOP Memood,
paccmampusams  pasiuyHvle Memoobl, HAX0OUMb pa3Hble peuleHUs
3a0auu, eciu 8O3MOJNCHO, AHATUSUPOBAMb 3aMpPYOHeHUs NPU peuleHuu
3a0au;, UHMEPNPemuposams GbIYUCIUMENbHbIE pe3yabmamsl 6 3adaue,
uccne006amsy  NONYYEHHOe  peuleHue  3a0auu;  AHAIU3UPOBAMb
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BCEBO3MOICHBIE CUMYAYUU B3AUMHO20 PACHONIONCEHUSL 08YX 0OBLEKMO8 U
U3MEHeHUe UX XAPAKMePUCMUK Npu COBMECMHOM OBUINCEHUU (CKOPOCb,
8peMsl, paccmosuue) npu peueruu 3a0ad Ha 08UdiCeHUue 08yxX 00beKmos
KaK 8 0OHOM, MaK U 68 NPOMUBONONONHCHBIX HANPAGIEHUAX, UCCIe008AMb
BCEBO3MOJICHbIE CUMYAYUU NPpU peuleHuy 3a0ay Ha Osudicenue no pexe,
paccmMampusams pasHvle CUCHeMbl OMcYéma.

['maBa | ApudmeTndeckas U TeOMETpUUYECKast MPOTPECCUHU 15
4
9 Apudmerndeckas Yucnosas MOCJIeI0BATeILHOCTD. |
IPOrpeccust [Tpumepsr YHUCIIOBBIX
10 I'eomeTpuueckas MOCJIe10BATEIbHOCTEM. 6
Mporpeccust beckoneunsie
MOCJICIOBATEIIBHOCTH.
KoHTponbHble paboTsl Ne 5 Apudpmerndeckas nporpeccus U e€ | o
uNe 6 CBOWCTBA. I'eomerpuueckas
mporpeccusi. Dopmyna obweeo

YleHa U CYMMbl N NEpP8blX UJeHO8
apughpmemuueckol 2eomempuieckou

u npoepeccuil.  Cxooswascs
2eomempuyeckas npoepeccusi.
3a0aua  Jleonapoo  Iluszanckoeo

(Qubonauuu) o Kpoaukax, uucia
Dubonayyu. 3a0aua o waxmamHou
odocke. Cxooumocmo
2e0MempudecKoll npoepeccuu.

OnepupoBaTb Ha 0a30BOM YpOBHE MOHSATHSMHU: IOCIIEIOBATEIBHOCTD,
apudMeTHuecKasi MPOTPeccHsi, TeOMETpUYECKas IPOrPECCHs; pemaTh
3aJjaud Ha IPOIPECCHH, B KOTOPBIX OTBET MOXKET OBITh IOJIyYeH
HETOCPEJCTBEHHBIM TOACYETOM 0€3 MpPUMEHEHHUs (OpPMYII; OINUCHIBATH
OTJIE/IbHBIE BBIIAIOIINECS PE3YJbTAThl, MOJIYYEHHBIE B XOJE PA3BUTHUSA
MaTE€MaTHKU KaK HayK{; 3HATh NPUMEPbl MaTEMAaTUYECKUX OTKPBITUH U
UX aBTOPOB, B CBSI3M C OTEYECTBEHHOM M BCEMUPHOW HCTOPHEI;
IIOHUMAaTh pOJIb MaTeMaTUKu B pa3Butun Poccum; onepuposamo
NOHAMUAMU.  NOCIE008AMENbHOCMb,  ApUMemuiecKas npozpeccus,
2eomempuiecKkas npocpeccus;

pewams 3a0ayu Ha apu@PMemuyecKylo u 2eoMempuieckyio npozpeccuio;
Xapakmepuzoeams 6KIAO GbLOAIOWUXCA MAMEMAMUKOE 6 pAa3eUumue
MamemMamuku U  UHLIX  HAYYHBIX  obracmetl;,  NOHUMAMb  POJb
Mamemamuxu 6 pazeumuu Poccuu
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I'maBa | DneMeHThl KOMOMHATOPUKH U TEOPUHU BEPOSTHOCTEH 13
5
11 ONEeMEHTHI Crnyuaiinble ombITH | 9
KOMOMHATOPUKHU (3KCIEpUMEHTHI),  DJIEMEHTapHbIE
12 HavanbHbie ciydaiiHple  coObitusi  (ucxofml). | 3
CBEJICHUS U3 BepositHocTH AJIEMEHTAPHBIX
TEOpUn coObiTuii. CoObITUSL B CllydaiHBIX
BEPOSTHOCTEM JKCIIEPUMEHTAX u
KonTponbnas padorta Ne 7 OIaronpusATCTBYIOLIUE 1
3JIEMEHTapHbBIE COOBITHS.
BeposiTHOCTH CcIy4aliHBIX COOBITH.
OmbITBl € PAaBHOBO3MOXHBIMU
3JIEMEHTapPHBIMU COOBITUSIMH.
Knaccuueckue BEPOSITHOCTHBIE

Bri6upaTh MOaXOASIIMKA W3YYEHHBIM METON Ui PEIICHUU H3yYeHHBIX
TUTIOB MAaTEeMAaTWYECKUX 3aJay; OIMCBHIBATH OTICIbHBIC BBIIAIOIINECS
pe3ynbTaThl, MOJTYYCHHBIE B XOJE€ Pa3BUTHUS MAaTeMaTHKH KaK HAyKH;
3HATh MPUMEPHl MAaTEMAaTHYCCKUX OTKPBITHH W WX aBTOPOB, B CBS3H C
OTEYECTBEHHOU U BCEMUPHOU UCTOPUEH;

MOHMMATh POJIb MaTeMaTUKW B pa3BUTUU Poccum; xapaxmepuszosamo
BKIIA0 BbLOAIOWUXCSL MAMEMAMUKO8 8 pa3eumue MamemamuKk U UHbIX
HAay4uslX obnacmetl, NOHUMAMb pOjlb MamemMamukuy 6 pazeumuu Poccuu,
umMemsv  npeocmasieHue 0  BEPOAMHOCMU  CAYYAUHO20 — COOBIMUA,
OYeHUBaAMb 8epPOAMHOCIL COObIMUA 8 NPOCMEUX CIYYasX, UMemb
npeocmasienue o0 poau NpaKmuidecku 00CMOBEPHbIX U MAI0BEPOAMHbIX
coObIMuUll;, OYeHUBAMb 6ePOAMHOCHb DPedbHbIX COObIMULL U A6NeHULl 8
HeCIONCHBIX CUMYAYUAX;, 061d0emb OCHOBHbIMU Memooamu peueHus]
CIOJICEmMHbIX  3a0ay.  apu@memudeckull, aneebpauyeckutl, nepedoop
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OIIBITBHI C UCITIOJIB30BAHHUEM MOHET U

KyOMKOB. IIpencraBnenue
COOBITUH C TMOMOIIBI0 JAMATPAMM
Diinepa. [IpoTuBonONIOXKHBIE
COOBITHS, o0BeIMHEHNE u
nepeceuenne coObiTuid. IlpaBumiio
CJIOKEHUS BEPOSITHOCTEH.
CnyuaitHbiii BBIOOD.
[IpencraBnenue >3KCIEepUMEHTa B
BUIC zepesa. HesaBucnumslie
COOBITHS. YMHOXeHue
BEPOATHOCTEMN HE3aBUCUMBIX
COOBITUH. IlocnenoBarenbHbIe
HE3aBUCHUMBIE WCIIBITAaHUSI.
[IpeacraBinenne O HE3aBUCUMBIX
COOBITHSAX B )KU3HHU.

Ilpasuno VMHOCEeHUS,

nepecmano6Ku, (akmopuan 4ucia.
Covemanuss u uucio couyemaHuil.
Dopmyna uucna couemaruil.
Tpeyeonvnuxk Ilackana. Onvimel ¢
bonbUUM YUCIOM
PABHOBO3MONCHBIX — IJIEMEHMAPHBIX

cobvimuil. Boiyucnenue
geposmuHocmell 6  ONLIMAX — C
npumMeHeHuem KOMOUHAMOPHBIX
¢dopmyn. Wcnwerranust  beprysim.

Yenex u Heynmada. BepositHOCTH
COOBITUA B CEpUU  MCIBITAaHUH
beprymu.

3HaKOMCTBO co
CIIydalilHBIMM  BEJIMUYMHAMM  Ha
IIpUMeEpax KOHEYHBIX IUCKPETHBIX
CIIy4alHBbIX BEJIMYHH.
Pacnpenenenue BEPOSTHOCTEM.

8apPUAHMO8, 2eOMEeMPULECKUL, 2papUUecKull, NPUMEHAMb UX 8 HOBbIX NO
CPABHEHUIO C UBVYEHHLIMU CUMYAYUsx, ONepuposamv HOHAMUIMU:
CAYYAUHLIL  ONbIM, CAVYAUHBIU  6bIOOP, UCHbLIMAHUE, dJeMEeHMAaAPHOe
cayyaiinoe coovimue (Ucxo0), Kiaccuieckoe onpeoenerue 8eposmuoCcmu
CAYYatiHo2o cobvlmus, onepayuu HAO  CAYYAUHBIMU — COOLIMUAMU,
npeocmasiams UHPOPMAyuro ¢ NOMOWbIO Kpyeos Jiiepa; peuiams
3a0ayu no KOMOUHAMOpUKe U meopuu 6eposAmHOCmell HAd OCHOGe
UCNONIL3068AHUSL  U3VUEHHBIX MemOo008 U 000CHOBLIBAMb  peuleHue,
Xapaxkmepuzoeams 6K1A0 6blOAIOWUXCA MAMEMAMuUKo8 8 pazeumue
mMamemMamuKku U UHbIX  HAYYHLIX  oOaacmel;,  NOHUMAMb  POJlb
Mamemamuxu 6 pazsumuu Poccuu
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MartemaTudeckoe OXXKHAaHUC.

CBOMCTBO MaTeMaTHYECKOTO
oxumanug. Ilonatne o 3akoHe
OONBIINX  YHCEI. N3mepenue

BepoaTHocTel. [I[pumenenne 3akoHa
OOJIBIIMX YHCEI B COLIMOJIOTHHU,
CTpaxOBaHHUU, B 3/IPaBOOXPAaHEHUH,

oOecrieueHn 0€30I1aCHOCTH
HACEJICHUS B Ype3BhIYANHBIX
CUTYyaIIHsX. Hcemoxku meopuu

8eposImMHOCmeEl: Ccmpaxosoe 0eio,
azapmuvle uepuvl. b.Ilackane, A.
bepuynnu.

[ToBropenue. Pemenue 3anay.
NIepBOE MOJIYTOJIUE U 32 TON)

HrtoroBsie KOHTPOJIbHBIE PAaOOTHI (32

23

HUroro

102
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