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Mertoanyeckie pPEeKOMEHIAIMKA COCTaBJICHbI B TIOMOINb YYUTEIO TPH IJIAHUPOBAaHUH,
OpraHM3alfi W TMPOBEJACHUM CYMMATHBHOTO OIICHMBAHHS 3a pasles Mo IpeaMeTy «Anredpa u
Hayaia aHaiausa» s oOydarommxcss 11 kiaccoB eCTeCTBEHHO-MATEMaTHYECKOTO HaIpaBJICHHUS.
MeToaudeckiue pEeKOMEHJAIMKA MOATOTOBJICHBI HA OCHOBE THUIOBOW YYeOHOW MpOrpaMMbI H
y4eOHOTO IJIaHa.

3amaHus JUIsi CYMMAaTHUBHOTO OIICHWBAHUS 34 DPAa3J/Ie/CKBO3HYIO TEMY TO3BOJSAT YUUTEIIO
OIIPENICNIUTh YPOBEHb JIOCTHKCHUS OOYYarOIMMUCS IIeJield OOydeHMs], 3allJIJaHMpPOBaHHBIX Ha
4ETBEPTh.

Jlnist IpoBeIeHUs CyMMAaTHBHOTO OLICHUBAHHS 32 Pa3/ell/CKBO3HYIO TEMY B METOJAMYECKHX
PEKOMEHIANUAX TPEANIAraloTCs 3aJaHusl, KPUTEPUHU OILICHUBAHUS C JCCKPHUITOPAMU M OallJIaMH.
Taxoke B COOpHHUKE OMKMCaHbl BO3MOKHBIE YPOBHU YUYE€OHBIX JTOCTHKEHUN 00ydaronuxcs (pyopukm).
3ananus ¢ IeCKpUNTOpaMu 1 OamiaMu HOCAT PEKOMEHIATEIIbHBIN XapaKkTep.

Metoanyeckie PEeKOMEHJAlUU TPEIHA3HAYCHBI Ui y4YUTEJICH, aJMUHUCTPAIMH IIKOJ,
METOJIMCTOB  OTHEJIOB 00Opa3oBaHMS, WIKOJBHBIX M PETHOHAIBHBIX KOOPAMHATOPOB  II0
KPUTEPHUAITLHOMY OLICHUBAHHIO U JPYTUX 3aHHTEPECOBAHHBIX JIHII.

[Ipy DOArOTOBKE METOAMYECKHUX PEKOMEHJAIMH HCIOJIb30BaHbl PECypchl (PUCYHKH,
dororpadun, TEKCTHI, BUACO- U ayIUOMATEPUANBI U JAp.), HAXOAAIINECS B OTKPHITOM JOCTYIIE Ha
o(umaNbEHBIX HHTEPHET-CalTaX.



3AJJAHUA 11O CYMMATUBHOMY OLIEHUBAHUIO 3A 1 YETBEPTbH
CymMaTnBHOe onleHuBaHMe 3a pasaen «Ileppoodpa3Hasi u MHTerpan»

Tema

Heab o0yuenus

Kpurepuii onenuBanus

ypOBeHb MBIC/JIUTECJIbHBIX

HAaBBbIKOB

Bpemsi BbIOJIHeHUA

3aganus

ITepBooOpazHast W HeomnpeaeneHHbIM wuHTerpan. (CBolicTBa
HEONpPEeIeICHHOTO UHTEerpasa

MeToabl HUHTErpUPOBAHUS

KpuBonuueiinas Ttpanenuss u ee 1miomanb. OnpeneneHHbIN
UHTErpal

[IpuMeneHue  OmpeneNeHHOTO  MHTErpajga Mpu  PEHICHUH
reOMEeTPUYECKUX U (PU3NUECKUX 3aa4

11.4.1.3 3HaTh OCHOBHBIEC HEONPEICJICHHBIE UHTETPAJIbI:

1.jkdx=kx+c

n+1

+C,n=-1

z.jx”dx: X
n+1

3. Icosxdx =sinXx+C;

4, Isin Xdx=-cosx+C;

dx
5. =tgx+C;
jcoszx g

dx
6. J. ——=—Ctgx+C , U IPUMEHATH UX
Sin”~ X
IIPU PELIECHUH 3a/1a4
11.4.15 Haxonuts WHTErpall, UCITIONIBb3YS
METOAUHTETPUPOBAHUS IO YACTAM
11.4.1.7 3HaTh MOHATHE ONPEAEIEHHOTO UHTErpaja, yMETh
BBIYUCIIATH ONPEACIEHHBIA HHTErPall
11.4.1.8 Berauciss miomans miockon (Gurypsl,
OTpaHMYEHHON 3alaHHBIMU JTUHUSAMHU
11.4.2.1 IIpuMeHATh onpenenéHHbIN HHTETpal s
peteHust pU3NYECKUX 33/1a4 Ha BEIYUCIICHHE
paboThI U PaCCTOSHUS
Ooyuarowguiica
e [IpumeHseT OCHOBHBIE HEOIIPEACICHHBIE HHTEIPAJIbI
e [Ipumenser MeToJ MHTETPUPOBAHUSA [0 YaCTIM IS
HAaxO0’KJICHUs HEOIIPEAEIIEHHOIO NHTErpajia
e Ucnonszyer  ¢opmyny  HseroTona-JleiiOnuna s
BBIYMCIICHH ONIPEIECIICHHOTO UHTETpaia
e Brpuncnser miomanb TIOCKOW (GUTYpBI, OrpaHUYEHHOMN
3a/IaHHBIMU JIMHUSIMU
e lcnosnb3yer ONpeneNeHHbId MHTErpail Uil pPELICHUs
(bu3nyYecKUX 3aa4 Ha BHIYMCIEHUE PACCTOSHUS
IIpumeHeHue
HaBpiku BBICOKOTO MOpsiIKa

30 MuHyT

1. Haiinure HeomnpeneneHHbIH HHTETpall: J.(X2 —6sin 2X)dX.

2.

a) Haiigure J. xe*dx.
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1
b) Berumciure I xe*dx.
0

3. KpuBas C 3amana ypaBHeHueM Yy =+/X+ 2, nuaus L 3agana ypaBHenuem Y = X, a naunus N-
ypaBHEHUEM X =7 .

a) M3obpasure Ha yepTeke 001acTh, orpaHnyeHHY0 KpuBbiMu C, L u N.
b) IMokaxxure, uro abcuuccor Touky nepeceueHus auauii C u L, sBisercax = 2.
¢) Berancnure mnomane ¢purypsl, orpanuuenHoi kpussimu C, L u N.

4. CKOpOCTb IPAMOIMHEHHOTO JBMXKEHMs Tella BbIpaxkaercs (GopMmynoi V=2t +3t® (m/c).
Haiinure myTh, NpoiiIeHHBIN TEJIOM 32 5 CEKYHJI OT Havaja JBUKCHUSI.



Kpurepuii oueHuBanust Ne Jeckpunrtop Bbana
3alaHusd | QOyyarommiics
IIpumensier OCHOBHBIE HAXOJUT MHTETpaJl CTENEHHON (QPYHKINH, 1
Heollpe/Ie/ICHHbIE 1 HaXOJUT MHTErpajl TPUTOHOMETPUYECKOMN 1
UHTETpaJIbl byHKuMY;
HaXOJUT HEONpeAEICHHbIH HHTErpa; 1
ITpumenser MeTOxI BBOJUT COOTBETCTBYIOIIYIO 3aMEHY; 1
UHTErPUPOBAHUS 10 YacTIM HaXOQUT  HHTErpal  IO0Ka3aTeabHOU 1
JUISL HaXO0XKJICHUS 22 byHKLUY;
HEOIPEEIEHHOTO IIPUMEHSIET bopmymy MeToaa 1
UHTErpana MHTETrPUPOBAHUS 110 YACTSM;
HAXOJUT HEONPEEIICHHBIM HHTETPaI; 1
Hcnons3yer bopmymy npumensier  ¢gopmyny  Heroroma — — 1
Herotona-Jleitbnuma JUTS b JleitOHuua,
BBIUUCIICHUS OIIPEIEIEHHOTO BBIUHUCIISICT ONPEACICHHbIN HHTErpal, 1
UHTEerpana
Beruucnser IUIOIIAb n300pakaeT Ha KOOPIAUHATHOM MIIOCKOCTH
IIJIOCKOM ¢burypsi, 3a o0nacTh, orpanndeHHyto kpuBbivu C, L u 1
OIpPaHUYEHHOW  3a/laHHBIMHU N;
JUHUSAMU COCTaBSi€T  ypaBHEHHE,  HCIOJIb3Ys 1
3b ypaBHeHus auHuii Cu L;
pelaeT MoJy4eHHOE YPaBHEHNUE; 1
Haxoaut abciuccy ¢ yuétom OJ13; 1
HaXOJUT IUIOILA/b ¢burypsl, 1
orpaHryeHHOM auHuen L u npsamoit x=2;
3 HaXOIUT iouiaipb ¢burypsl,
orpanuueHHON JnHuel C 1 NpsSMbIMH X = 1
2ux=7;
BBIUMCIISIET MJIONAAb UCKOMOM (QUTypHI, 1
Hcnonp3yer omnpeneseHHbIH UCTONb3yeT (GOpMyNy Al HAXOXKACHUS
UHTErpan A pelIeHus paccTosiHus yepes oTpeieNIeHHbIN 1
¢usznyeckux  3ama4y Ha UHTETpaJl;
BBIYHCIICHUE PACCTOSHUS 4 HAXOJHT NepBO0Opa3HyI0 QYHKIIUY, 1
npumensier  gopmyny  Heiorona  — 1
JleiiOHuIaA;
BBIUHCIISIET MTYTh, IPOMIEHHBIM TEJIOM. 1
Hroro: 20




PyOpuka aas npenocraBiennsi HHGOPMaUM POAUTEISAM 10 HTOTaM CYMMATHBHOIO OLIEHMBAHUA 32 pa3je
«IlepBooOpa3Hasi M HHTErpan»

damunus o0ydaronierocs

Kpurepuii oueHuBanus

YpoBeHb Y4eOHBIX JOCTUKEHUH

Huzknii Cpennnii Bricoxkmii

[Ipumenser OCHOBHBIC | 3aTpyaHseTcss B mnpuMeHeHuH | [lomyckaer omuOku B TpuUMeHEeHUHW | Berauciser HEONpeIeIeHHbIN
HEONpe/IeJICHHbIE HHTETPAIbI OCHOBHBIX HEOTPENCTICHHBIX | (POPMYJI OCHOBHBIX HEOMPEIEICHHBIX | HHTETPa

HWHTETPaJIOB |:| WHTETPaJIOB |:| |:|
[Ipumensier MeToJl | 3aTpynHsieTcss B ucnoiib3oBaHuM | [lomyckaer ommOku ucnoib3oBaHuM | Haxomut HeOoIpeIeICHHBIN
WHTETPUPOBAHUS II0 4YacTAM | METOJla  HMHTETPUPOBAHMS IO | METOJIa MHTETPUPOBAHUS 110 YaCTSIM JUIS | HHTErpall, MIPUMEHSIS METOJ
IS HAXOXXJIEHUS | 4acCTAM I HaXOXKIEHUS | HaXO0XKICHHUS HEOIPEICIICHHOTO | HHTETPUPOBAHMS 110 YaCTsIM
HEONPEICICHHOTO HHTETrpaja HEOIPEeIeJICHHOTO HHTErpaja WHTerpaja

[]

[]

[]

Hcnons3yer dbopmyny | 3arpynHsiercss B BbluMcieHuu | Jlomyckaer omuOku B HaxoxkaeHuu | IIpumenser ¢opmyny Herorona-
Herorona-Jleiibuuia JUIs | ONPENENEHHOr0 MHTErpaja nepBooOpa3Hoii, BbIUKCIUTENbHBIE | JIelOHuma s BBIYHCIICHUS
BEMMCIEHHA  OTPEAEeHHOT0 OIIMOKHU ONPENCIICHHOTO NHTETpaja
AP [] [] []
Berumcnsier momans miockoi | 3aTpymaHsieTcss B BbluMcleHuu | JlomyckaeT ommOku mpu HaxoxaeHuH | CTpouT QUrypy, OrpaHUYECHHYIO
¢urypsr, OrpaHM4eHHON | IIOMIAaN IUIOCKOI burypsl, | nepBooOpa3HoOH, BBIYMCIIUTEIbHBIE | 3a/ITaHHBIMU JIMHUSIMU, u
3a7TAHHBIME JTHHISIME OrpaHUYEHHOU 3aJJaHHBIMU | OIITHOKHU BBIUUCIISET MIIOMAAb PUTYPHI
JIMHUSIMHU |:|
Hcrombsyer OTIpe Ie e HHbI 3arpynHseTcs B HWCHoONb30BaHWMW | HaxomuT  paccrosHue, — UCHONb3ys | Pemmaer Qusnyeckyro 3amady Ha
OTNpeACNIEHHOT0 HHTEerpajga Jjs | ONpeIeNIeHHbI WHTerpaj; JONMYyCKaeT | MpUMEHEHUe OTIPEJICTICHHOTO
WHTErpa JUTSt perieHus pei P g pelt pall,  JIoTycKaeT | Tip et
pemieHrs (GpU3MYECKUX 3a7a4 Ha | OMIMOKHM B HAXOXKJIECHUH MEPBOOOPA3HOM, | HHTETpaia
(I)I/BHLICCKHX 3anaq Ha BBIUHCIINTEILHBIE OIITMOKU

BBIYUCJIICHUC PACCTOAHUA

BBIYUCIICHUC PAaCCTOAHUA

[]

[]

[]




CyMMaTHBHOE OlleHMBAaHUeE 32 pa3jes «JeMeHTbl MATEMAaTHYEeCKOH CTATUCTHKI
['enepanbHasi COBOKYITHOCTh U BEIOOpKA

I[I/ICerTHBIG 158 I/IHTepBaJIBHBIe BapI/IaLII/IOHHBIe pHI[bI
O1eHKa YHCIIOBBIX XapaKTEPUCTHK CIy4alHOW BEITUYHHBI
110 BBI60pO‘-IHBIM JAHHBIM

Tema

eab o0yueHust

Kpurepuii ouennBanus

YPOBGHI) MBIC/JIUTECJIbHBIX
HAaBbIKOB

Bpemsi BbINOTHEHHS
3aganusa

11.3.3.1 3Hath ¥ TOHUMATh OCHOBHBIC TEPMHHBI
MaTeMaTUYECKOM CTaTUCTUKU

11.3.3.2 OO0pabaTeiBaTh BBHIOOPOYHBIE JaHHBIC IS
COCTaBIICHUS TUCKPETHBIX U MHTEPBATHHBIX
BapHAIlMOHHBIX PSJIOB

11.3.3.3 Amnanu3upoBaTh JAHHBIE BAPHAIIMOHHOTO psijia
B COOTBETCTBUU C 33/IaHHBIM YCJIIOBUEM

11.3.3.4 OuenuBathb YHCIIOBBIE XapaKTePUCTUKU
CIIy4aifHBIX BETUYHH 10 BHIOOPOYHBIM JAHHBIM

Ooyuarowuiica

e licnonb3yeT OCHOBHBIE TEPMHUHBI MaTeMaTH4YECKOMN
CTaTUCTUKH B PELICHUH 3a/1a4
e (CocraBnsier JIUCKPETHBIE u WHTEPBAJIbHbIE
BapHUAIMOHHBIE PSAJbI
e (OueHUBAET YHUCIOBBIE XAPAKTEPUCTUKH CIyYalHbBIX
BEJIMYMH MO BHIOOPOYHBIM JaHHBIM
3HaHUE U TOHUMaHUE
IIpumenenne
Hagbiku BbICOKOTO mopsika

25 MHUHYT

1.3anumuTe GopMysbl 1Sl HAXOKICHHUS
a) CpeJHEro 3Ha4eHus1 BEIOOPKU;

b) mucniepcuu;

C) CPCAHCTO KBAJAPATUICCKOTO OTKIIOHCHHUA.

2. Becnoit 2018 roga usmepsutack Beicota 200 HapHHMcCOB ¢ TOYHOCTBIO 10 CaHTHMETpa. B
TabJIMIIe HUKE MTPEICTAaBICHBI IOJyYEeHHbIE JJaHHbIE!

Beicora (cMm) 4-10

11-15

16-20 21-25 26-30

Yacrora 22

32

78 40 28

a) Haiinure 3HaueHHs HAKOIJICHHBIX YacTOT Ul 33JaHHOTO pachpenesneHus u ohopMuTe

HUX B BUJIE TaOJIUIIBL.

b) [MocTpoiite KymynATY.

3. U3Becten Bo3pacT 30 mobGeauTeneit B 1oTepee:

38 41 29 33 40 74 66 45 60 55
25 52 54 61 46 51 59 57 66 62
32 47 65 50 39 22 35 72 77 49

a) CocraBbTe TaOIUIly paclpeiesieHUs YacTOT BO3pacTa IMOOEAUTENCH, HCIOIb3Ys



uHTepBaNbl 20 < x < 30,30 < x <40, u t.1.
b) Kaxoii nmporieHT obemuTeneit umMeeT Bo3pact He MeHee S0 yiet?
¢) Ucnonp3ys nyHKT &), HAlIuTe cpeiHee 3HaYCHHUE BO3pacTa.

d) Haiigute cpearee KBaapaTHUeCKOE OTKIIOHEHHE IS 3aJaHHOTO BapUAI[MOHHOTO psija.



Kpurepuii oneHuBanus Ne > JeckpunTop bana
3aganus | O0yqawomuics
Hcnonb3yer  OCHOBHBIE 3amuchiBaeT  GOpMyITy JUIS  HAXOXKIACHUS 1
TEPMUHBI CpEJIHEro 3Ha4YeHUsl BApUALMOHHOTO PsJIa;
MaTeMaTH4eCKON 3amuchiBaeT  GOpMyITy JUIS  HAXOXKIACHUS
CTaTUCTUKH B PEIICHUU 1 JCTIEPCUH JIUCKPETHOMN CIy4yaiHOM 1
3a1a4 BEJINYUHBI,
3anuchiBaeT (GopMylny JUISL  HaXOXKACHUS
CPEIHEr0  KBaJApaTHUYECKOI'O  OTKJIOHEHHUS 1
CIIy4ailHOU BEJIMYMHBI;
CocraBiser AUCKPETHBIE HCIOJIb3YET HHTEPBAIbHBIN BapUallMOHHBIN 1
u UHTEPBaJIbHBIC 22 pan;
BapHallMOHHBIE PAIbI HaXOJIUT 3HAYCHHS] HAKOIUIEHHBIX YacTOT H 1
odopmIIsIeT uX B TAOJIHIIE;
2b BBIIIOJIHSIET IOCTPOCHUE KYMYJISATHI; 1
3a COCTABJISIET MHTEPBAIBHBIA BapHALlMOHHBIN 1
psl HA OCHOBE TUCKPETHBIX JIaHHBIX,
3b UCIOJIb3YeT  WHTEPBAIBHBIA  psig UL 1
HAax0>KJICHHUsI UICKOMBIX 3HAaYEHUH;
OnenuBaet YHCIJIOBBIE 3c HaXOJUT CpeiHEE 3HAYECHHUE, 1
XapaKTEPUCTUKU BBIYHCIISIET TUCIIEPCUIO; 1
CIIy4alHbIX BEJIMYHUH IIO 3d HaXOJUT cpenHee KBaJIpaTHYECKOe 1
BBIOOPOYHBIM JAHHBIM OTKJIOHEHHE.
Hroro: 11

10




PyOpuka aas npenocraBiennss UHGpopManuu poauTe M 10 UTOraM CYMMATHBHOI0 OLlEHUBAHUS
3a pasjaes1 «JIeMeHTbl MATEMATHYECKON CTATUCTUKI)

damuus 00ydaromerocs

Kpurepuii oueHuBanus

YpoBeHb Y4eOHBIX JOCTUKEHU I

Huzknii Cpennnii Bricoxkmii
Hcnonb3yet OCHOBHBIC | 3aTpyIHSAETCS B HCIIOIb30BaHUH | MICmoNb3yeT TepMUHBI MaTeMaTHYEeCKOW | 3amuChIBA€T OCHOBHBIE (OPMYITBI
TEPMHHBI MaTeMaTH4eCKOH | TEPMUHOB MaTEMATHYECKON | CTATHCTUKHU IS 3allMCH | MATEMATHYECKOH CTAaTUCTUKH
CTATUCTUKH B PEIICHUH 3a/1a4 CTaTHUCTHKH It 3aMHCH | COOTBETCTBYIOIIMX bopmy, HO
COOTBETCTBYIOIIUX (POPMYJT JIOITYCKaeT HETOYHOCTH
[] []
CocraBnsier  auckpeTHele ¥ 3aTpyaHsiercss B coctaBieHuu | CocTaBisier JIUCKPETHBIC u | CocTaBiser JIMCKPETHBIC i
WHTEPBAIILHBIC  BApUAIlMOHHBIC JUCKPETHBIX M  WHTEPBAIBHBIX | MHTEPBAIBHBIC BAPHAIMOHHBIC PSABI, HO | HHTEPBAIbHBIC BapHUAIOHHBIC
PAIBI BapUalMOHHBIX PSAIOB JIOTTYCKaeT OLIMOKW MPH BBIYUCICHUSX/ | pANbl, a TaKKe€ HAaXOIUT UCKOMbBIE
IpH HAXOXKJCHUM WCKOMBIX 3HAYCHHN | 3HAUCHUS 110 COCTaBJICHHOM
|:| 10 COCTaBJICHHOU Ta0IuIEe |:| Tadimue |:|
OrieHnBaeT YHCIIOBBIE| 3aTpyAHSIECTCS B otieHke | OIleHNBAeT YHUCIOBBIE XapaKTepUCTHKU | OLeHuBaeT YHCIIOBEIE
XapaKTePUCTUKU CITy9aiHBIX| YACIOBBIX XapaKTePUCTHK | CIYJAWHBIX BEJIUYHH TI0 BBIOOPOYHBIM | XapaKTEPHCTUKH CITy9aifHbIX
BEJMYUH 10 BBIOOPOYHBIM| CITYYaHBIX BEJIUYNH 1O | IaHHBIM, JOMYyCKaeT apuMeTuyecKue | BETUYHH MO BHIOOPOYHBIM JaHHBIM
JAHHEBIM BBIOOPOYHBIM JAHHBIM OILINOKH

[]

L]

[]
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3AJJAHUSA ITO CYMMATHUBHOMY OLIEHUBAHUIO 3A 2 YETBEPTD
CymmaTuBHOe onleHMBaHue 3a pa3jaen «Crenenn 1 KOpHU. CreneHHass QyHKIUA»

Tema

Henb 00yuenus

Kpurepuii oueHnBanus

YPpoBeHb MBICIUTEIbHBIX
HAaBBIKOB
Bpemsi BbInOJIHEHU S

Saganusa

1. Berunciure:

KopeHsb n-oii cTenenu u ero cBONUCTBa

CreneHp ¢ panoHaJIbHBIM NToKa3aTeneM. IIpeoGpa3oBanue

BBIPQ)KEHUH, COJEpXKAIUX CTENEHb C palMOHAIbHBIM

oKa3aTejem

[IpeoOpazoBanne UPpaMOHATBHBIX BBIPAKEHHIH

CrenenHas GyHKLUs, €€ CBOWCTBA U IrpaduK

[Ipou3BosHass ® UWHTErpajl CTENEHHOW (YHKIHU C

JIeUCTBUTENbHBIM TIOKa3aTeIeM

11.2.1.2  3Harh CBOMCTBa KOpHS N-0i cTeneHU

11.2.1.4  IlpumeHATH CBONCTBa CTENEeHU c
panroHAIBHBIM roKaszaresem IE
npeoOpa3oBaHus anredOpandeckux BbIPAKECHUN

11.2.1.5 IIpumeHsTH CBOWCTBA KOPHS N-OH CTENEHU IS
npeoOpa3oBaHus UppalOHaIbHBIX
BBIPAKECHUI

11.4.1.10 3uarp ompenelneHUe CTENEHHON (QYHKIHH C
JNEHCTBUTENIBHBIM  [OKa3aTeleM;  CTPOUTH
rpadux CTEIEHHON byHKINN C
JeMCTBUTENIBHBIM IIOKa3aTeIeM B 3aBUCUMOCTH
OT TIOKa3aTessl CTENICHH

11.4.1.11 3uartb CBOMCTBA CTENIEHHOW (PYHKIIUU

11.4.1.13 3HaTh ¥ NPUMEHSATH MPABHUIIA HAXOKICHUS

WHTerpaja CTENEHHOMN byHKIIUN c
JNEUCTBUTEIILHBIM
IoKa3aTeyieM

Ooyuarowuiica

e lcnomp3yer cBOWCTBA KOpHS N-OM CTENEHU IS
HAXOXKJCHUS 3HAYCHUS BBIPAKEHUIN

e [lpumMeHsieT CBOWCTBAa CTENEHU C PALUMOHAIBHBIM
IOKa3aTeseM JJIsl YIPOLIEHUS BBIPAKEHUS

e Hcnosp3yeT CBOWCTBO KOPHS N-0Ml CTENEHH s
npeoOpa3oBaHus UPPAMOHATHHBIX BEIPAKEHUM

e Crpoutr rpadpuk  cremeHHoM  QyHKIMM €
JIECTBUTEIIPHBIM MOKa3aTelIEM B 3aBHCHUMOCTH OT
MoKa3aTelsl CTEICHU

e Ucnonmp3yeT mnDpaBWIO HAxOXKIACHUS HHTErpaja
CTEIIEHHOM byHKIIUN c JICUCTBUTEIIEHEIM
oKasaTelieM

IIpumeHeHue

30 MuHYT

o (Vo8 +107 | i-o8F 307" ) v (W -5
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2. YIpocTUTe BbIpaXKEHUE:

3. M36aBbTech OT 3HaKa KOPHS B 3HaMeHaTele Apoou:

2

5+3/3°

a) IMocrpoiite rpaduk GyHKIMHU Y = %x“ .
b) MHcmone3ys mnocTpoeHHbI rpapuk (QyHKIMH, M[OCTPOWTE Trpaduk

1 .
= 2 (x-1)" +3.
y 2(X )" +

5. Beruucnure uHTETpat:

4/3 -5x
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Kpurepuii oueHuBanus Ne Heckpunrop Bbana
3alaHusl | O0yvarommics
Hcnone3yer CBOMCTBA KOpHSA IIPUMEHSAECT  CBOMCTBO  KOpHSI  N-OM 1
N-oi CTEIICHU s la CTCIICHU,
HaXO0XJICHUS 3HAYCHUS BBIYHCIISICT 3HAUCHHUE BBIPAXKEHUS,; 1
BbIpaXKCHUI IPUMEHSAET CBOMCTBO  KOpPHSI  N-oi 1
1b CTEIIEHH,
BBIYNCIISIET 3HAUEHHNE BBIPAXKEHUS, 1
[IpumensieT cBoiicTBa CTENEHU MIPUMEHSET CBOMCTBO BO3BEICHUS 1
C pallMOHAJIBHBIM IIOKa3aTelIeM MIPOU3BEJICHUS B CTEIICHD;
JUISL YIIPOILIEHUSI BBIPAXKEHUS MPUMEHSIET  CBOMCTBO BO3BEACHUS 1
2 CTEIICHH B CTCIICHD;
MPUMEHSET CBOWCTBO  ITPOMU3BEICHUS 1
CTENIEHEH C 0JINHAKOBBIM OCHOBAHHEM,;
YOPOILIAET BBIPAKEHUE; 1
Hcnons3yer CBOWCTBO KOpHSA BBITIOJIHSICT MPE0Opa30BaHMUS; 1
n-oit CTENEHU JUIS UCIONB3YET (HOPMYINBI  COKPAIIEHHOTO
npeoOpa3oBaHus 3 YMHOXXEHHUS IS BBIpAXKCHUH c 1
HMPPALMOHATIbHBIX BBIPAXKEHUI paroHaIbHBIM MOKa3aTeseM B
3HAMEHATeE;
3alMCBhIBAET UTOTOBOE BBIPAXKEHUE, 1
Ctpout rpaduk CTENEeHHOMN 4a cTpoutr rpaduK 3aJaHHOW CTETICHHOM 1
(GYHKIIUU C JACHCTBUTEIHHBIM byHKINH,
MOKa3aTeJIeM B 3aBUCHMOCTHU OpPUMEHSIeT  MapajuleNbHBI  MEepPEeHocC 1
OT TTOKa3aTess CTeIICHU 4b rpaduka,
CTpOUT TrpaduK 3aJaHHON (PYHKIINH, 1
Ucnonszyer MIpaBUIIO NMpPUMEHSET CBOMCTBA  KOpHA  N-oi 1
HaXO0XJICHUS WHTErpasa ) CTENEHH;
CTENEHHOMN byHKIIN C MPUMEHSIET MTpaBUia MEPBOOOPA3HBIX; 1
JENCTBUTEIIbHBIM HaxXoguT Heonpez[eneHHHﬁ HHTErpal 1
MOKa3aTeaemM CTENEeHHON (QYHKIINH.
Hroro: 17
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PyOpuka aas npenocraBiennsi ”HGopManum poauTe M 0 UTOraM CyMMATHBHOIO OLIeHUBAHUSA
3a pazaea «CreneHu u kopuu. CteneHHass pyHKUMsD)

damuus 00ydaromerocs

Kpurepuii ouennBanus

YpoBeHb Y4eOHBIX JOCTUKEHU I

Huzknii

Cpennnii

Bricoxkmii

Hcnonb3yeT cBOMCTBA KOPHS

3aTpynHsETCS B 3alKlCU CBOWCTB

I[OHYCKaeT OIIMOKH B HCHOJIL30BAHUUS

Haxonut 3HaueHHs BbIpaXEHUH,

N-0i CTENEHU JUIsl HAXOXKIACHUS | KOPHA  n-OM  CTENEHW  JUIA | CBOMCTBO KOpPHA N-OM CTENEHM JUIsl | MCIOJIb3ys CBOMCTBA KOpPHsS N-OH
3HAUYEHMSI BBIPAXKEHUN Hax0XJICHUS 3HAQUYEHMS | HAXO0XKJICHUS 3HAUECHUS BBIPAKEHUM CTENEHU
pLpwreH [] [] []
[Ipumensier cBoiicTBa cTeneHu | 3aTpyaHsieTcss B  npuMeHeHuu | [IpumeHsier  cBolicTBa  CTENEHHM € | YIPOLIAET BBIPAXKEHUE, NMPUMEHSISA
C pallMOHAJIBHBIM [IOKa3aTeyieM CBOIICTB CTCIICHU C | paluOHAJIbHBIM IIOKa3aTcJICM, HO | CBOWCTBA CTCIICHU C
IS npeobpasosanus | PAUMOHATBHBIM IOKA3aTENEM JUIA | IONYCKAET OmMMOKK B JaNbHEHWIINX | PallMOHAIBHBIM MTOKa3aTeJIeM
npeoOpa3oBaHus anreOpandecKux | anreOpandecKkux mpeoOpa3oBaHUIX
BBIPAXKCHUS

BBIPaKCHUIN

[]

[]

Hcnons3yer cBOMCTBO KOPHS N-
on CTEIEHU JUISL
npeoOpa3oBaHUs
HPPalMOHATIBHBIX BBIPAKECHHA

3aTpyaHsieTcss B IPUMEHEHUU
CBOMCTB CTENEHU c
palMoHAIBHBIM TOKa3aTeaeM st
npeoOpa3oBaHus anredpandecKkux

BBIPa)KCHUIN |:|

IIpumeHser  CBOMCTBA  CTENEHH C
paloHaIbHBIM IIOKa3aTeseM, HO
JIOTTyCKaeT OMMOKA B JaJIbHEHIIHNX

anre6pa1/1qec1<1/1x Hp606pa3OBaHI/IHX

[]

W3baBisercs oT
UPpalMOHATIFHOCTH B 3HAMEHATelle

[]

Ctpout rpaduk CTENEHHOU
GYHKIIUU € JIEHCTBUTENIBHBIM
MoKa3aTejieM B 3aBUCUMOCTH OT
MOKa3aTeNsl CTeNeHU

3arpyaHsieTcsi B MOCTPOSHHUH
rpaMKOB CTENEHHBIX (QYHKIUH.

[]

Homyckaet MTOTPEIIHOCTH pu
MOCTPOCHUH  TIpaMKOB  CTENEHHBIX
byHKIMMA

[]

Crpout
byHKIUH

rpauku  CTETEHHBIX

[]

Hcnonszyer IIPaBUIIO
HaXO0XACHUS UHTETpaja
CTENIEHHOMN byHKIIUN c

JIECTBUTEIIBHBIM IIOKa3aTeIeM

3arpynHsercs B IPUMEHEHUU
IIpaBWJI HAXOXKJIEHUS HWHTErpaa
CTENIEHHOHN byHKIIUU c
JEMCTBUTEIBHBIM I10Ka3aTEIEM

[]

JlomyckaeT OMmMOKKM B NPUMEHEHUU
IIPaBUII HaXO0XACHUS MHTETpaja
CTEIEHHON byHKIIUN c
JIEHCTBUTENIBHBIM [10Ka3aTeNeM

L]

Breruucnsier mHTErpasl CTENEHHOU
GyHKIIUM ¢ JCWCTBUTEIHHBIM
moKasaTejieM

[]
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CymMaTHBHOE OLleHUBaHMe 32 pa3ael «AppaunoHaibHble YpAaBHEHHS H HEPABEHCTBA»
Tema HppannoHaibHbIE YpaBHEHHS U UX CUCTEMBI
HppaumoHanbHble HEPABEHCTBA

ean 00yuyeHus 1221 3HaTh onpeneseHue UPPALMOHATIEHOTO
YpaBHEHHsI, YMETb ONpEAEATh €ro o0JacTb
JIOITYCTUMBIX 3HAUCHHIA
11.2.22  VYmerp pemaTb HUppalMOHAIBHBIC ypPaBHEHUS
METOZIOM  BO3BEACHUS  O0EMX  4YacTei
yYpaBHEHHS B N-10 CTETICHb
11.2.2.3  VYmeTrh pemarh UppaldOHAIBHBIC ypaBHCHHS
METOJIOM 3aM€Ha IIEPEMEHHOMN
11.2.2.5 VYwmeTsh pemath UppalvoHaAIbHbIE HEPAaBEHCTBA
Kpurepnii onenuBanus Oodyuarowuiica

e Onmnpegenser o001acTh JOMYCTUMBIX 3HAYCHHUH
HPPalMOHAIILHOIO YPaBHEHUSA

e Pemaer wuppanuoHanpHOE YpaBHEHHE METOJOM
BO3BEICHUsI 00eWx dYacTeil ypaBHEHHS B N-YIO
CTETICHb

e Pemaer wuppauMOHANBPHOE YPaBHEHHE METOJOM
3aMEHBbI IEPEMEHHON

e Pemaer uppannoHanbHOE HEPABEHCTBO

YpoBeHb MBICJIUTEIBHBIX [Ipumenenue

HABBIKOB HaBbIiku BbICOKOrO nopsijka
Bpemst BbInostHeHHs 30 MuHYT

3aganusn

1. He pemast ypaBHeHHE , TOKaXKUTE, UTO YpaBHEHUE v/ X — 7 +~/3— X =1 He UMeeT pelIeHuH.

2. Pemute ypaBHEHHE:

VX+2+/3—x=3.

3. JlaHO ypaBHeHue:

2-3V3+x=2(3+x).
a) Ucnonb3ys MeTo. 3aMEHBI TIEPEMEHHOM, TIPUBEIUTE TaHHOS YPAaBHEHUE K BUJTY:
2t +3t-2=0.

b) TTokaxwure, yTO perieHrEeM ypaBHEHHUS OyIET KOPEHb: X = ——

4. Pemte HEPaBEHCTBO:

11
1z

VX+3 < x+1.
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Kpurepnii onenuBanuns Ne = AeckpunTop bana
3ajanus | O0yyaromuics
Ompenenser obJnacTh onpenenseT o0racThb JIOTTYCTUMBIX 1
JOMYCTUMBIX 3HaYeHUN 1 3HAYCHUM;
UPPaLMOHATILHOTO ZIENaeT BLIBOA O TOM, YTO YpaBHEHHME HE 1
ypaBHEHUS MMEET pelICHHI;
Pemaer  uppaunonanbHOE HAXOJHUT 00JIACTH TOMYCTUMBIX 3HAUCHHIA; 1
ypaBHEHUE METOJIOM BO3BOJHUT 00€ YacTH ypaBHEHHUS B KBajpar,
BO3BelleHUsT 00enx dacTeit BBITIOJIHUB MpEeIBAPUTEIBHBIE 1
ypaBHEHHUS B N-YIO CTENIEHb npeoOpa3oBaHus;
2 BO3BOJIUT MOBTOPHO 00€ YaCTH YpaBHEHHUS B 1
KBaJlpar,
HAaXOJUT HCKOMOE 3Ha4yeHHe, perias
MOJyYCHHOE ypAaBHEHHE M  YYHUTHIBas 1
00J1aCcTh TOMYCTUMBIX 3HAUYCHUH;
Pemaer  mppanumonaisHOe onpenenser o0nacTb JIOIIyCTUMBIX 1
ypaBHEHUE MeToz10M 3a 3HAYCHUN;
3aMEHbI IEpEMEHHON BBOJIUT HOBYIO IEPEMEHHYIO; 1
MPUBOJUT K KBaJIPaTHOMY YPaBHEHHUIO; 1
peliaeT ypaBHEHHE OTHOCUTEIBHO HOBOM 1
MIEPEMEHHOI;
3b HAXOJUT KOPHU KBAJPAaTHOTO YPaBHEHHUS; 1
BO3BpAIIAETCsl K 3aMEHE [IEPEMEHHOM; 1
HAaXOJUT KOPHU JAHHOTO YpaBHEHHS C 1
y4eTOM 00JIaCTH I0NYCTUMBIX 3HAYECHU,
Pemaer  wuppaunnonanbHOE COCTAaBJISIET PABHOCWIBHYIO CUCTEMY, 1
HEPABEHCTBO 4 peliaeT nepBoe HepPaBeHCTBO; 1
pelaeT BTOpOE HEPABEHCTBO; 1
HAXOJUT 00lIllee pelIeHre HEpaBeHCTBa. 1
Hroro: 19
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PyOpuka aas npenocraBiennss UHGpopManuu poauTe M 10 UTOraM CYMMATHBHOI0 OLlEHUBAHUS
3a paszaena «ppanuoHa/jibHble ypABHEHUS] U HEPABEHCTBA)

damuus 00ydaromEerocs

Kpurepuii oueHuBanus

YpoBeHb Y4eOHBIX JOCTUKEHU I

Huzknii Cpennnii Bricoxkmii
Ornpenenser obnacTe | 3aTpymHSETCs B ONpPEACIICHHH | 3aMUChIBACT CHCTEMY HEpaBeHCTB id | Haxomutr o001acTh  JOMYCTUMBIX
I[OHyCTI/IMbIX 3Ha‘-IeHI/II71 O6HaCTI/I I[OHYCTI/IMBIX 3Ha‘IeHI/II71 HaXOXICHUA O6HaCTI/I I[OHyCTI/IMbIX 3H21‘ICHPII>1 I/IppaL[I/IOHaJIBHOFO
MPPALMOHATILHOTO YPaBHEHHUS UPPalMOHATILHOTO YPaBHEHUS 3HAYEHUI UPPALMOHATIBHOTO | YpaBHEHUS

L]

YpaBHEHHUS, HO JOIYCKAeT OLIMOKU IpU
UX pELIECHUU |:|

[]

Pemaer UppaluoOHaNIbHOE | 3aTpyAHseTcs B pemenun | Bo3BoauT o6e yactu ypaBHeHHs B N-yto | Pemiaer upparuonaibHoe
YpaBHEHHUE METOJIOM | UPPaLMOHAIBHOIO YPaBHEHHUs | CTENEHb, HO JIONYCKAaeT OLIUOKH IIPU €ro | ypaBHEHUE METOI0M BO3BEICHMS
BO3BEJEHUS  0o0eux  yacTedl | METoJOM  BO3BEICHHS  00€UX | pelIeHUH 00enx JacTeil ypaBHEHHS B N-YIO
YPaBHEHHUS B N-YIO CTEIICHb yacTed  ypaBHEHHd B  N-y10 CTEIICHb
CTCIICHb |:| |:| |:|
Pemaer uppaluoHanbHOe | 3aTpyAHserca B npuMmeHeHuM | IIpumMeHnser meron 3ameHsl nepemeHHou | Pemaer UPPALMOHAIILHOE
YpaBHEHHE METOJOM 3aMeHbl | METOJA 3aMEHBI NEPEMEHHOW IPH | MPH peneHnumn VUPPAallMOHAJIBHOTO | yPABHEHWE  METOAOM  3aMEHBI
HepeMeHHOI peLieHnn UPPalMOHATIBHOTO | yPaBHEHUS, HO JIOMYCKAaeT OIIMOKM B | IEPEMEHHOM.
YpaBHEHUS pPELIEHUH TOJYYEHHOI'O YPaBHEHMS WU
B PCILIECHUM YpAaBHEHUSA IIPU BO3BpaTe K
|:| HCXOJIHOM IIEPEMEHHOU |:| |:|
Peraer UppanvoHaibHOE | 3aTpyAHSAETCS B pemenuu | Jlomyckaer omuOKM Npu HaxoxaeHuH | Pemaer UPPALMOHAIBHOE
HEpPaBEHCTBO HPPALMOHAIIBHOTO HEPABEHCTBA pEelICHUN  PaBHOCHUIIBHOM  CHCTEMBI | HEPABEHCTBO
HEPaBEHCTB

[]

[]

[]
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3AJJAHUA 110 CYMMATUBHOMY OLIEHUBAHUIO 3A 3 YETBEPTH

CymMaTHBHOe olleHUBaHMe 32 pa3aes «KoMiuiekcHbIe Ync/iay
Tema MHuumsle yncna. OnpeaeneHne KOMIUIEKCHBIX YUCET.
JeiicTBus HaJ KOMIUIEKCHBIMU qHclIaMu B
anreOpandeckoit popme.
KomMriekcHble KOpHU KBaJIpaTHBIX YPaBHEHHI.
OcHoBHast TeopeMa anreopsl.
ean 00yuyeHus 11.1.1.1  3uarb onpeneseHrne KOMIUIEKCHOTO YHCTIa U
ero MOJyJIst
11.1.1.2  VYmeTh n300pakaTh KOMIUIEKCHOE YHCIIO HA
KOMILIEKCHOM IIJIOCKOCTH
11.1.1.3 3nats onpeecHue COTPSKEHHBIX
KOMIIJICKCHBIX YHCEJ U UX CBOMCTBA
11.1.2.1 BeimonHATh apupMETHUYSCKUE IACHCTBUS HaT
KOMIUICKCHBIMH YHCIIaMH B anreOpanmdecKon
dbopme
11.1.2.3 VYmeTh H3BJICKaTh KBAJAPATHBIA KOPEHb U3
KOMIUJIEKCHOTO YHCIIa
11.1.2.4  Pemars KBagpaTHbIC YPAaBHECHHUS Ha MHOKECTBE
KOMIUIEKCHBIX YHCeN
Kpurepnii onenuBanuns Oodyuarowuiica
e OmnpeaensieT MOAYIb KOMIUIEKCHOTO YHCIIa
e U3oOpaxkaeT KOMILJIEKCHOE YHCIIO HA KOMILJIEKCHOM
IJIOCKOCTH
e Brpmonaser apudmernyeckue —ICHCTBUS  HAX
KOMIUIEKCHBIMU YHCIIaMu B aiirebpandeckoit hopme
e Pemraer KBajpaTHbIE ypaBHEHHS HAa MHOXECTBE
KOMIUIEKCHBIX YUCEI
e lI3Bnekaer KBagpaTHBIH KOPEHb U3 KOMILIEKCHOIO

qucna
YpoBeHb MBICUTEIbHBIX 3HaHKe ¥ TOHUMaHUE
HABBIKOB [Tpumenenue
Bpems BbInoIHEeHUS 30 MuHYT
3aganusn
1.
a) JlaHo KommImekcHOe uncio Z=+/2 —+/6i . KOMIIIEKCHO — CONMpSIKEHHOE HYHCIIO

0003HaUNM Z*.
Haiinute Momynh KOMITJIEKCHOTO YUCa Z*.
b) yactHoe uncen 2+3i U 1—i.

2. I3060pa3ute Ha KOMIUIEKCHOM TUIOCKOCTH YUCIio 3+5i.

3. Berunciure 3HaU€HHS X U Y,ACIIONB3Ys CIIEAYIOIIEE BEIPAKEHHE:
x@+i) +y(2—i)* =3+10i, xeR, yeR.

4. Halinute BCe KOPHM ypaBHEHHUS: X° +4X+5=0.

5. Berurcnute KBajpaTHbIe KOpHU +/—5+12i.
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Kpurepuii oueHuBanust Ne - JleckpunTop bana
3agaHus | O0yvaommiics
Onpenenser MOJYJIb 3alIMCBIBAET KOMIUIEKCHO — COIPSI)KEHHOE 1
KOMIUJIEKCHOTO YHuCa 1a YHUCJIO;
BBIYHCIIACT MOJYJb KOMIUIEKCHOTO HHcIa 1
Z,
N3o0pakaeT KOMIUIEKCHOE ompeneNsieT Ha KOMIUIEKCHOW TJIOCKOCTH
YUCJIO HA  KOMIUIEKCHOM JICUCTBUTEIIBHYI0O  4acTb  KOMILJIEKCHOIO 1
IUIOCKOCTH 9 YHCIIa;
Omnpe/ieNsieT Ha KOMIUIEKCHOM TIJIOCKOCTH 1
MHHUMYIO YaCTh KOMIIJIEKCHOTO YHCJIA;
n300pakaeT Ha KOMIUIEKCHOW IUIOCKOCTH 1
YHUCJIO;
Beimonnser MPUMEHSIET bopmyny JICIICHUS 1
apudmeTnyeckue IEUCTBUS 1b KOMIIIEKCHBIX UHCE,
Hax KOMILICKCHBIMU YMHOKA€T JIBa KOMIUIEKCHBIX YUCIIA, 1
4HCIaMU B anredpanyeckou HAaxOJUT YaCTHOE JBYX KOMIUIEKCHBIX 1
(bopMe YUCe;
BO3BOJHT B CTCIICHb KOMIUICKCHOE YHCJIO; 1
pacKpbIBaeT CKOOKH W MPHUBOJUT MOJTO0HBIC 1
3 cJiaraeMble;
COCTABJISIET M PELIAET CUCTEMY YPaBHEHU; 1
HAaxOJIUT 3HAYCHHUS X U Y. 1
Pemmaer KBaJpaTHbHIC BBIYHUCIISIET TUCKPUMUHAHT; 1
YpaBHEHUsI Ha MHOXECTBE 4 HaxO0JIUT KOMILIEKCHbIE KOPHU YPAaBHEHHUS; 1
KOMILIEKCHBIX YHCE
H3Bnekaer KBaJpaTHBIN MIPUMEHSET METOJ] U3BJICYEHUST KBAJPATHOTO 1
KOPEHb M3 KOMIUIEKCHOTO KOpHS U3 KOMIUIEKCHOTO YHCIA,
qucia BO3BOJIUT 00€ YaCTH BBHIPAKEHMS B KBaIparT; 1
5 COCTABJISIET M PELIAET CUCTEMY YpPaBHEHUI; 1
HaxOJIUT JEHUCTBUTEIBHYIO U MHUMYIO YacTh 1
KOMIIJICKCHOTO YHCJIa;
3aIMCBHIBAET OTBET. 1
Hroro: 19
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Pyﬁpmca AJIA MPEAOCTABJICHUA ]/IH(])OpMaIII/II/I POAUTEAM MO HTOIr'aM CYMMATUBHOI'O OLICHUBAHUSA
3a pa3aea «KoMmjiekcHbIE YHCJIa»

®amunus o0yvaronierocs

Kpurepuii oueHuBanus

YpoBeHb Y4eOHBIX JOCTUKEHU I

Huzknii

Cpennnii

Bricoxkmii

Onpenenser MOJ1YJIb

KOMIIJICKCHOTI'O 4YHCJia

3any,I[H5[eTCSI B HaXO0XICHUU
MOAYJId KOMIIJICKCHOT'O YHCJIa

JomyckaeT omuOKH NMpH HaXOXKIESHUU
MOJ1yJIs KOMILJIEKCHOTO YHUCIIa

HaXO,Z[I/IT MOAYJIb KOMIIJIIEKCHOI'O

qucia

N3o0paxaet KOMILUIEKCHOE | 3aTpyaHseTcss B u3o0paxenuu | Jlomyckaer ommOku mpu u3zoOpaxkeHnn | M3o0pakaeT KOMIUIEKCHOE YHCIIO
YHCITO Ha KOMILIEKCHOM | KOMILJIEKCHOTO qucia Ha | JICHCTBUTEIbHON/MHUMOM YaCcTH | Ha KOMIUIEKCHOU TIOCKOCTH
ITOCKOCTH KOMIDICKCHOM TIJIOCKOCTH KOMILJIEKCHOTO YHCIIa

[] [] []
Bemonuser apudmernyeckue | 3aTpyaHseTcss B BbloNHeHUU | JlomyckaeT OmMOKH TMpH HAXOXKICHHH | Beimonnser apu(METHYECKHEC
NeiCTBUS Hal KOMIUIEKCHBIMHU | ApU(DMeTHUYeCKHX JeHCTBUH Haj cyMmbl/ yMHOKeHUs1/ YaCTHOTO | IEHCTBHSA HAJ  KOMIUICKCHBIMU
unciaMn B anreGpandeckoji | KOMIVICKCHBIMI - UHCTAMH B | KOMIUIEKCHBIX MHCEIL. qrciamMu B anrebpandeckoi hopme
dbopme anredpandeckoit popme |:| |:| |:|
Pemaer KBaJIpaTHBIE | 3aTpyAHSETCS B pemienuu | [lomyckaer ommOku B pemieHuH | Haxoautr perneHne KBaJpaTHBIX
ypaBHEHHs Ha MHOXecTBe | KBaJPaTHBIX YpaBHEHHI Ha | KBaIpaTHbIX YpPaBHEHHUN HAa MHOKECTBE | YpPaBHEHHI Ha MHOECTBE

KOMIIJICKCHBIX YHUCCJI

MHO>KECTBC KOMIIJICKCHBIX YHCCII

[]

KOMIIJICKCHBIX YHUCECJI

[]

KOMIIJICKCHBIX YHUCECII

[]

N3Bnekaer kBagpaTHBIA KOPEHb
U3 KOMILIEKCHOT'O YHCJIa

3aTpynHsieTcs B HM3BJIICUYCHUU
KOPHSI U3 KOMIUIEKCHOTO YHUCIIA.

[]

Homyckaer ommOKH B HM3BICUECHUU
KOpHSI U3 KOMIUIEKCHOTO YHCIIa.

N3Bnekaer KBagpaTHbIA KOPEHb U3
KOMILIEKCHOT'O YHCiIa
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CymmaTuBHOe olleHUBaHuUe 3a pa3aen «lloka3arenbHas u Jorapupmudeckas QyHKIMU»

Tema [TokazarenbHas QyHKIIMS, €€ CBOMCTBA U IpaduK.

Jlorapudm gymcna u ero CBONCTBA.

Jlorapudmuueckas GyHKIIHS, €€ CBOMCTBA U IpaduK.
[Ipou3BoaHas 1 HHTETPAT MMOKA3aTENbHON (PYHKIIUH.

[IpousBonHas norapudmMuyeckoit pyHKINU.

Heab 00yuenus 11.4.1.14  3uath onpeaeseHUe MOKa3aTeIbHON QYHKIIUU

U CTPOUTH ee Tpaduk

11.4.1.15 IIpumeHsrtsb

(GYHKIUY TpU peleHu  3a1a4

HOoKa3aTeIbHON

11.4.1.17 3nath cBOIiCTBa JOrapu(PMOB U MPUMEHATH UX

Uis  TpeoOpazoBaHus

BBIPaKCHUN
11.4.1.18 3narp onpeneneHue JorapuhMUIecKon

(GyHKINU ¥ CTPOUTH ee Tpaduk
IPOU3BOIHYIO
NOKa3aTelbHON (YHKIUH;

11.4.1.20 Haxoaurs

Jorapu(pMUIECKUX

n HHTCIrpal

11.4.1.21 HaxoauTh NPOU3BOAHYIO JIOTaprU(pMUUYECKON

byHKIIIN
Kpurepuii ouennBanus Ooyuarowuiica

e Crpout rpadux nokazareabHON QYHKIIHH

e [Ipumenser CBOMCTBA

norapu(MoB TUTST

peoOpa3oBaHus Jorapu(PMUUECKUX BBIPAKEHUN

e Haxomur IIPOU3BOJHBIC
aorapupMuyeckoil GyHKIMi

OKa3aTeIbHON "

e Haxoautr HUHTCIpall MMOKa3aTeIbHOU CI)YHKI_II/II/I

YPpoBeHb MBICTUTEIbHBIX [Ipumenenue
HABBLIKOB

Bpems BbInoIHEeHUS 30 MuHYT
3aganns

1. KOFI[a CD'HpOI/IFpLIBaTeJ'IL BBIKJIFOYCH, CHJIa TOKa YMCHBLIIACTCA

[ (t) =24. (0,25)t , Tre t - BpeMs B CeKyH/ax.

no ¢opmyne

a) Ykaxure BHJ (DYHKIMH, KOTOPOH COOTBETCTBYEeT (HOpMyJa, OMHCHIBAKOLIAS TOK B

POUTPBIBATEIIE.
b) Haiigure |(t), kormat=0,1 2 u 3.

C) KakoBa cuiia Toka B IMPOUTPLIBATCIIC KOMIIAKT-AUCKOB B TOT MOMCHT, KOTlda OH OBLI

BBIKJIFOUEH?

d) IocTpoiite cxemarnyecku rpadguk n3mMeHenus cuiisl Toka ipu T >0,

2. Beruucaure:

1 1
\/ 251095 4 4gloss

3.Haiizure npoussomnyto ¢pyakmun Y =107

-2
4. Ha pucynke npeacrasiieH rpaduk Kpusoit Y = e" +4e

22

X



o

[TokaxuTe, 4YTO IUIOMIA[b  KPUBOJMHEHHON  Tpaneuud, OrPAHUYCHHON  JIMHUIMH

x=0,x=In2u y=0 pasna g

5. Haiizure yrioBoit ko3 pUIMEHT KacaTelbHOM, MpoBeaeHHOM B Touke X =0 mi1st pyHKImn

y=|g(sinx+ex).
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Kpurepnii onenuBanuns Ne = AeckpunTop bana
3ajanus | O0yyaromuics
Crpour rpadux la ornpenenser B QyHKINU; 1
NoKa3aTeabHON (PYHKIUH 1b HaXOJUT 3HaueHue (YHKIMU B 3aJaHHBIX 1
TOYKaX;
1c BBIYHMCIISIET CHITY TOKa ipu 1=0; 1
1d CTPOMT  CXE€MaTH4Yecku rpaduk  Ipu 1
33JIaHHOM 3HA4YeHUM t;
ITpumenser CBOICTBa npuMeHsier (GopMyiy Iepexona K HOBOMY 1
norapudmoB TUTSE OCHOBAaHHUIO;
npeoOpa3oBaHus IPUMEHSET CBOMCTBO BO3BEACHUS CTEIEHU 1
JorapupMHUUECKUX 2 B CTCIEHbD,
BBIPOKEHUI UCMOJb3yeT OCHOBHOE Jlorapudmuyeckoe 1
TOXKIECTBO;
BBIYUCIISICT 3HAUYCHUE BBIPAKCHUS; 1
Haxonut IPOM3BOIHBIC PUMEHSIET bopmyy HaXOXKJICHUS 1
IoKa3aTeIbHON U 3 POM3BOJIHON NOKa3aTeabHON PyHKINH,
Jorapu(pMUUEcKon IIPUMEHSIET IIPaBHIIO HAaxO0KJICHUs 1
byHKIUH MIPOM3BOTHOM CIOXKHOU QYHKIIUY;
IpPUMEHSIET reOMETPUICCKUI CMBICIT 1
IPOU3BOJIHOH;
IPUMEHSIET bopmyy HaXOXKJCHHUS 1
5 MIPOU3BOTHON CIOXKHOU (DYHKINY;
IpUMEHSET bopmyny IIPOU3BOIHOI 1
JorapupmMuIecKor QyHKIHH;
HaXOJUT YIJI0BOM KO3(QPUIHEHT 1
KacaTeJIbHON B 33/IaHHON TOYKE,
Haxonut MHTEeTpal 4 NpUMEHSET  CBOMCTBAa  OMNpPEJEeIEHHOTO 1
MOKa3aTeIbHON (PYHKITUH WHTETpaa;
HaXOJUT MHTErpal noKa3aTeabHON 1
byHKINY,
npumensier popmyny Herotona-JleitbHuna; 1
HaXOJUT IJIomanab KPHUBOJIMHEHHON 1
Tpamnenuu.
Hroro: 18
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PyOpuka aas npenocraBiennss UHGpopManuu poauTe M 10 UTOraM CYMMATHBHOI0 OLlEHUBAHUS
3a pasaea «lloka3aTenbHas u jorapupmmuyeckas QyHKIIHI)

damunus o0ydaronierocs

Kpurepuii oueHuBanus

YpoBeHb Y4eOHBIX JOCTUKEHU I

Huzknii Cpennnii Bricoxkmii

Crpoutr rpaduk mOKa3aTelbHOW 3arpymHsercs B mocTpoeHuu | Jlomyckaer ommOKM Hpu MOCTpoeHuH | BeimomHser moctpoeHue rpadguxoB
byHKIMI rpaduka nokaszareiabHOl | rpadukoB [I0Ka3aTeIbHON U | [I0OKa3aTeIbHOU u

byHKIIUN norapudmuueckon GyHKIUi norapudmuueckor GyHKIUH
[Tpumenser cBOWcTBa | 3aTpymHsiercs B  mnpuMeHeHud | Jlomyckaer ommOku B npuMeHeHWH | Haxogur  umcimoBoe — 3HaueHHe
aorapupmMoB 1P | CBOWCTB norapumMoB IpU | CBOMCTB aorapupmMoB IpH | JIOTapU(PMUIECKOTO BBIPAKCHUS
npeoOpazoBaHuU npeoOpa3oBaHUU npeoOpa3oBaHuU aorapupMUUECKUX
JA0rapu(PMUUECKUX BHIPAKECHUN | JIOTapU(PMUIECKUX BBIPAKECHUI BBIPAKCHU I

[]

[]

[]

Haxoaut IPOM3BOJIHBIE
IIOKa3aTeIbHOU 51
aorapupmuueckor GyHKIUI

3any,I[HHCTC$[ B HaxO0XACHHNU
IMPOU3BOJHBIX IMOKa3aTeIbHON H

norapupmMuuecKoi GyHKIHi |:|

I[OHYCKaeT OIIMOKH B HaXO0XIACHHNU
MMPONU3BOJHBIX MoKa3aTeIIbHOM n

JorapupmMuuecKoi GyHKIHHA |:|

Haxomut
ITOKa3aTEIbHOU
norapupmMuuecKoi GyHKIHMA

IIPOU3BOJIHBIC

u

[

Haxonut UHTETpal
NoKa3aTelbHON (QYHKIIUN

3aTpynHseTcs B HAXOXJICHUU
MHTErpajia ITOKa3aTeJIbHOU
byHKIIUN

[]

Jomyckaer oOmMUOKM B HaXO0XIECHHH
MHTErpaa mokazareiabHO! QyHKIIUU

[]

Haxonut nHTErpan nokasarenbHOU

byHKIUHA

[]

25




CymmaTuBHOe onleHnBaHue 3a pasaena «Iloka3zaresbHble U Jorapu@MudecKue ypaBHeHUs

Tema

e o0yuenust

Kpurepuii oueHuBanus

YpoBeHb MBICTIMTEIBLHBIX
HABBIKOB
Bpems BbINOJIHEHUA

3aganud

U HEPABEHCTBA)

[TokazarenbHble ypaBHEHUS U UX CHCTEMBbI

Jlorapumuueckue ypaBHEHUS M KX CHCTEMBI

[TokazarenbHble HEPABEHCTBA

Jlorapugmuueckue HepaBeHCTBA

11.2.2.6 3HaTh W TPUMEHATH METOJbl  PEIICHUS
II0KA3aTeJIbHBIX YPAaBHEHUN

11.2.2.8 3HaTh W TPUMEHATH METOJbl  PCIICHUS
norapu(pMHUECKUX YpaBHEHHIA

11.2.2.10 YmMeTb pemarh moka3aTeIbHbIC HEPABEHCTBA U
WX CHCTEMBI

11.2.2.11 VYwmerb pemarh norapudmudeckue
HEpaBEHCTBA U X CHCTEMBI
Ooyuarwuiica

e Pemaer noka3areiabHOE YPaBHEHHE

e Pemaer norapudmuueckoe ypaBHeHHE

e Pemiaer noka3areabHOE HEPABEHCTBO

e Pemaer cucreMy orapu)MUIECKIX HEPABCHCTB
IIpumenenne

40 MuHyT

1. Pemmure ypasuenue: 3- 25" +2-15* —=5-9* =0.

2. Pemure ypaBHenue: |096(14 - 4X) = |096(2X + 2).

6x-6 1 )"
X+l <

3. Pemmre HepaBeHCTBO: (\/E "‘1) > m

4. Pemute cucteMy HEPaBEHCTB:

log, (4x+7)<log, (x+1)
2 2

log,(x—2)+log,(x+2)<log, 5
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Kpurepnii onenuBanuns Ne = AeckpunTop bana
3ajanus | O0yyaromuics
Pemraer [I0Ka3aTeNIbHOE yIpolIaeT BeIpaXKEHHUE, IPUMEHss CBONCTBA 1
ypaBHEHHE CTETICHU;
IPUMEHSET METOJ| PELICHUs OJHOPOJHOIO 1
yYpaBHEHHS,
1 BBOJIUT HOBYIO [IEPEMEHHYIO U 1
NPUBOJUT K KBAJAPATHOMY YPaBHEHHUIO;
HaXOJUT KOPHU KBaJIpaTHOTO yPaBHEHHUS; 1
BO3BPALIAETCS K 3aMEHE IEPEMEHHOI U 1
HAXOJUT KOPHH JAHHOTO YpaBHEHMS,
Pemaer norapudpmuueckoe HaXOJUT 00JIaCTh JONYCTUMBIX 3HAYCHUH; 1
ypaBHEHHE NPUPABHUBACT BBIPAKCHHS, CTOSALIME MO 1
2 3HAKOM norava/IQ)Ma;
pelaeT JMHEHHOe ypaBHEHUE U 1
HaXOJUT KOPEHb YpPaBHEHHS C Yy4YETOM
00J1aCTH IOMYCTUMBIX 3HaUCHUI;
Pemaer noKa3aTejabHOoe OPUBOJAUT  HEPAaBEHCTBO K  OJHOMY 1
HEPaBEHCTBO OCHOBAHHIO;
pelaer JIpOOHO-pallMOHAIBHOE 1
3 HEPaBEHCTBO;
IPUMEHSIET METOJ HHTEPBAJIOB,; 1
HAXOJUT MHOECTBO pereHui 1
HOJIy4YEeHHOT0 HEPABEHCTBA,
Pemaer CUCTEMY IPUMEHSIET CBOMCTBA JOrapuMUUYECKOM 1
JorapupMUUECKUX byHKIMY,
HEPaBEHCTB COCTaBIISICT cucTeMy HEPaBEHCTB
PaBHOCHIIBHYIO epBOMY 1
Jorapu(pMUUECKOMy HEPABEHCTBY;
HaXOJUT MHOXECTBO peIIEHUI IepBoro 1
HEPaBEHCTBA;
4 MpUMEHSIET CBOMCTBO norapupma 1
IPOU3BECHNUS;
COCTaBJISIET cucTeMy HEPaBEHCTB
PaBHOCHIIBHYIO BTOPOMY 1
Jorapu(pMUUECKOMy HEPABEHCTBY;
HaXOJUT MHOXXECTBO pEUIEHUH BTOPOTO 1
HEPaBEHCTBA;
HaxoAuT o0miee pelieHrne HEepPaBeHCTB 1
CHCTEMBI.
Hroro: 19
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PyOpuka aas npenocraBiennss UHGpopManuu poauTe M 10 UTOraM CYMMATHBHOI0 OLlEHUBAHUS
3a paszjaea «lloka3zare/bHble U JorapupmMudecKkue ypaBHeHHsI 1 HEPABEHCTBA»

damuus 00ydaromEerocs

Kpurepuii oueHuBanus

YpoBeHb Y4eOHBIX JOCTUKEHU I

Huzknii Cpennnii Bricoxkmii
Peraet nokasarenbHOE 3aTpyaHseTcs B pemenuu | lomyckaer  ommbOku B pemieHuu | Pemraer IOKAa3aTeJIbHOE
ypaBHeHHe II0KAa3aTCJIbHOT' O ypaBHeHI/IH IIOKa3aTCJIbHOT' O ypaBHCHI/ISII B ypaBHeHI/Ie, HpI/IMCHSISI MCTO/
MPUMEHEHUHU CBOWCTB  CTENEHHW; B | BBEACHHUS HOBOH MEPEMEHHOU

L]

apu(METUUECKUX BHIYUCICHHSIX

[]

[]

Pemaet norapudmudeckoe
ypaBHEHUE

3arpyaHsercs B peuIeHun
J0rapu(pMHUUECKOr0 ypaBHEHUS

[]

Jomyckaer  OmKMOKA B pELICHHH
JOTapu(PMHUUECKOTO  ypaBHEHHS: B
HIPUMEHEHHH CBOMCTB Jorapu)MoB; B
apU(PMETUUCCKIX BHIYUCICHUSX

[]

[Ipumensier

gorapuMoB  TIpH

CBOMCTBA
perieHnu

Jorapu(MUUECKOro ypaBHEHUS

[]

Pemaer nokaszarensHOe
HEPaBEHCTBO

3any,I[H$IeTC$[ B peuIcHUuN
IMOKa3aTCJIbHOTO HEPABCHCTBA

[]

ﬂOHYCKaCT OIINOKH B pemicHun
IIOKa3aTCJIbHOT'O HCpPaBCHCTBA: B
MNPUMCHCHUHN CBONCTB CTCIICHU, B

apu(METUUECKUX BHIYUCICHHIX

[]

Pemaer

IMOKa3aTCJIbHOC

HCPaBCHCTBO, IPUMCHAA CBOMCTBaA

noka3aTeabHON (YyHKIUH

[]

Pemraer cucremy
orapu(pMHUUECKUX HEPABEHCTB

3aTpyaHseTcs B perieHnu
CUCTEMBI JTorapu(pMUIECKIX
HEPABCHCTB

[]

Jomnyckaer omuMOKM B pEUICHUH
CHCTEMBI JIOTapu(PMUIEKHX HEPABEHCTB;
B HAXOXJICHUHU O6HICFO peIICHUA

Pemmaer
norapuMHUUECKUX HEPABEHCTB

CHUCTEMY

L]
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3AJAHUA 11O CYMMATHUBHOMY OIIEHUBAHUIO 3A 4 YETBEPTD

CymMaTHuBHOe OlleHMBaHue 3a pa3aena «uddepenunaibHble ypaBHEeHH D)

Tema OcHoBHBIE cBeieHus 0 AuddepeHnnanbHbIX YpaBHEHUSX.
JuddepeHnmanpaple  ypaBHEHUsT IEPBOTO  MOpsAKA €
pa3AeTAIOMUMUCS TIEPEMEHHBIMHU.

JluHeliHble OMHOPOAHBIC TU(GEpEHIATbHBIE YPaBHEHUS

BTOPOTO MOPS/IKA C TOCTOSHHBIMU KO3 (DUITUEHTAMH.

Heab o0yuenust 11.41.23 3narp ompeaeneHUss YacTHOIO U OOILEro

pemennii quQPepeHInaTbHOTO YpaBHEHHS

11.41.24 Pemarp auddepeHIraIbHbICE ypaBHEHHS C
pa3AeIAIOIUMUCS TePEMEHHBIMU

11.4.3.1 [Tpumensats quddepeHnranbHble YpaBHEHUS MPU
perieHnn GU3NIECKUX 3a/1a4

11.4.1.25 Pemars JIMHEWHBIE OJIHOPOJTHBIE
g depeHIraIbHbIC ypaBHEHUS BTOPOTO
nopsanka (Buma ay'+by'+tcy=0 ,me ab,c -
TTOCTOSIHHBIC)
Kpurepuii ouennBanus Ooyuarowuiica

e lcnomnp3yer muddepeHInaTLHOe YpaBHCHHUE IPU
perieHnu GU3NIECKON 3a1aun

e Pemaer muddepeHnmanbHoe ypaBHEHUE c
pa3aeNAoIUMUCS IEPEMEHHBIMU

e Pemaer nuHeiliHoe oaHOponHOE UG GdepeHIuaIbHOe
ypaBHEHHE BTOPOro nopsjaka (Buna ay'+by'+cy=0 ,rae
a,b,C - mocrosiHHbBIE)

YpoBeHb MBICTIMTEIBLHBIX IIpumenenue

HABBIKOB HaBbiku BBICOKOTO MOpSAKa
Bpems BbInOTHEHUA 40 MUHYT

3ananusa

1. ByTbuTka BOJBI MOMENIAETCS B XOJOAUIBHUK. TeMiiepaTypa BHYTPH XOJIOJUIBHUKA OCTa&TCs
nocTtosiHHONW Ha ypoBHe 3°C u uepe3 t MHUHYT mocje TMOMEIIeHHs] OYTBUIKM B XOJOJUIBHUK
TeMIeparypa Bojabl B OyThuTKe coctaBisieT 7° C.

CkopocTh HW3MEHEHHsS TeMIepaTypbl BOJIbI B OyThUIKE MpeacTaBieHa AuddepeHnnaIbHbIM
YpaBHCHUEM:

dr _3-7
dt 125
a) Pemas nuddepennmansHoe ypaBHEHHE, TOKAXKHUTE, YTO

7 = Ae 2% L 3 rned— NPOU3BOJIbHAS TOCTOSHHASL.
YuuTteiBas, 94T0 TeMIEpaTypa BoJbl B OYTHIIKE, KOT/Ia OHa ObUIa MOMEIIEHA B XOJIOMIBHUK, ObLIa
16 ° C,
b) wHaiimuTe Bpems, HEOOXOIMMOE JIJIsl TOTO, YTOOBI TEMIIepaTypa BOJbI B OYTBUIKE yralia
mo 10° C.
2

~ 4 —_—
2. Haitnute oOmee pemenue auddepeHnuansHoro ypaBHenus Y = —ex U YKaKUTE €r0 4acTHOE

peuienue, yaIoBIETBOPAONIee HaYaabHOMY yeaoBuo Yy(0) =2.

3. Haiinute wacTHOe pelIeHHE YpaBHEHUS y"+3y'=0 | YAOBJIETBOPSAIONIEE HAYaIbHBIM
yenosusam Y(0) =2, y'(0) =3.
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Kpurepnii onenuBanuns Ne = AeckpunTop bana
3ajanud | O0yyarommiics
Hcnonssyer 1a pazzenser NepeMEHHbIE B YPABHEHNY, 1
muddepeHIansHoe WHTETPUPYET JIEBYIO YaCTh YPABHEHUS; 1
ypaBHEHUE c UHTETPUPYET MPABYIO YaCTh YPABHEHUS; 1
PasACIAOMUMHUCA HaxOoJIUT 00IIIee PEIICHHE TAHHOTO YPAaBHCHUS; 1
HEPEMCHHBIMU npu BBIUKCIISIET MPOU3BOJIBHYIO MMOCTOSTHHYIO; 1
pemeHnn  GU3HICCKON onpenensier 4acTHOE pelienne
3a/1a4u 1b . 1
nudepeHIMaIbHOTO YpaBHEHNS,
OIpezeNsieT BpeMs, 3a KOTOPOE TEJIO OXJIaJUTCs 1
JI0 3aJIaHHOM TeMIepaTyphbl;
Pemaer pazzenser NepeMEHHbIE B YPABHEHNY, 1
muddepeHIransHoe WHTETPUPYET JIEBYIO YaCTh YPABHEHUS; 1
ypaBHEHUE c 2 MHTETPUPYET NPABYIO YaCTh YPABHEHUS; 1
Pa3ACIIAOIUMUCS HAxO0JIUT 00I11Iee PEeIICHNE TAHHOTO YPaBHEHUS; 1
HEPEMCHHBIMU HaXOJUT YaCTHOE PEIICHUE YPABHEHMUS; 1
Pemaer JIMHEWHOE COCTABJISIET XaPAKTEPUCTUUECKOE YPABHEHUE; 1
OJIHOPO/IHOE ompezieNiieT ~ KOPHH  XapaKTEePUCTUYECKOTO 1
g depeHraIbLHoe YpaBHEHUS;
ypaBHEHUE BTOPOTO MOJICTABJISICT Hal/leHHbIe 3HAa4YeHUsA B GopMymy
MopsiiKa (Buna oOuiero perieHus i depeHIATEHOTO 1
ay"+by'+cy=0 ,rme a,b,c 3 YpaBHEHHUS C TOCTOSITHHBIMU KO3 dUITMEHTaMU;
- IOCTOSHHBIE) COCTABJISIET CUCTEMY YPAaBHEHMM, HCIOJIB3Ys 1
HavaJIbHBIE YCIOBUS,
HAXOJIUT HEU3BECTHHIE MIOCTOSIHHBIE, 1
HaXOJUT 4acTHOE pelieHue 1
TG hepeHIMaIbHOr0 YPaBHEHUS.
Hroro: 18

30




PyOpuka aas npenocraBiennss UHGpopManuu poauTe M 10 UTOraM CYMMATHBHOI0 OLlEHUBAHUS
3a pasged «/Auddepenuuanbubie ypaBHeHU s

damuus 00ydaromerocs

Kpurepuii oueHuBanus

YpoBeHb Y4eOHBIX JOCTUKEHU I

Huzknii Cpennnii Bricoxkmii
Hcnons3yer 3arpyaHsieTcss B wucrosib3oBaHuu | Jlomyckaer OIINOKH npu | Pemaer  ¢usmveckyro  3amady,
nudbepennuansaoe ypasaenne | MPGEPEHINAIBHOTO  ypaBHEHHS | UCMIOIB30BaHUH  AU(PPEPEHLHANBHOTO | HCIIOJIb3YsL mudhepeHIaIbEHOE
c passiensomumucs | PH PeleHUH bu3nveckux 3a1a4 | ypaBHEHUS YpaBHEHHE C pa3ACsSIONIMMUCS
NEPEMEHHBIMH TIPU  PELICHUU |:| |:| HEPEMCHHBIMA |:|
du3nveckoit 3amaun
Pemmaer  muddepenumansuoe | 3arpymHsercs B HaxoxaeHuM | Jlomyckaer ommOku B HaxoAeHWH | Pemaer Qg depeHanTsHoe
YpaBHEHHE C Pa3JeNAIOMUMUCS | pemeHust  AuddepeHnnanbHoro | oomero penieHus: AudQepeHInanbHOrO | ypaBHEHHE C  pa3IelISIONIMHUCS
IepEMEHHBIMA YpaBHEHUS C Ppa3JICISIOIIUMUCS | ypaBHCHUs / B HAXOXKJACHUM YaCTHOTO | MEPEMEHHBIMH
MIEPEMEHHBIMH penieHus i depeHIInaTbHOTO
yYpaBHEHHS c pa3AeTSIOIIIMUCS
|:| NepPEMEHHBIMU |:| |:|
Pemraer nuneliHoe ofHOpoAHOE | 3aTpyaHsercs B pemenuu | Jlomyckaer ommOKHM Npu HaxoxjaeHuu | Pemaer nuHeliHOoe 0JHOpPOJIHOE
muddepeHraIbHOe YpaBHEHHE | JTMHEWHOTO OJTHOPOJIHOTO | KOpHEH XapaKTepUCTHYeCcKoro | AuddepeHnruanbHoe  ypaBHEHHE
BTOPOTO nopsiika (Buma | muddepeHnnaIbHble  YpaBHEHHS | YPaBHCHUS/B ~ HaXOXKACHHU  OOLIErO | BTOPOTO MOpsIKa
ay"+by'+cy=0, rame a,b,c - | Broporo mopsaka penicHust/B  HAXOXICHUH  YaCTHOTO
HOCTOSIHHBIE) peLeHus OJTHOPOJTHOTO

[]

UG depeHIMaTBEHOTO YPaBHEHUS

[]

[]
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