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IlosicHuTeNbHAS 3alIUCKA

JononuutenbHast obmieoOpa3oBarefibHas — 00IIepa3BUBalollas IMporpaMmma
«Pemenne  3aja4  TMOBBIIGHHOW  CJIOKHOCTH  (MareMaruka)»  peaiusyer
€CTeCTBEHHOHAYYHYI0 HANIPABJIEHHOCTb.

AKTYaJIbHOCTH IPOTPAMMbI

B 21 Beke - Beke HOBBIX TEXHOJIOTH, BCE OOJBINE CHEIHAITBHOCTEH TpelyeT
BBICOKOTO YPOBHSI 0Opa30BaHUsl, CBS3aHHOTO C HEMOCPEACTBEHHBIM IMPUMEHEHHEM
MaTeMaTUKU. MaremMaTH4ecKue  METOAbl  HCCIENOBAaHMS  MCIOJIB3YKOTCA B
pa3IMUHBIX ~ O0JacTAX  3HAHMM (PKOHOMMKA, OW3HEC, (PUHAHCHI, TEXHUKA,
uH(pOpPMATHKA, TICHXOJOTHS ® Jpyrue). Takum oOpa3oMm, pacHIHpsSeTCs KpyT
IIKOJIBHUKOB, IS KOTOPBIX MaTeMaThKa CTAaHOBHUTCS MPO(EeCCHOHATBHO 3HAYMMbIM
IPEAMETOM.

HoBuzna (MM oOTIIMYMTE/NbHBIE OCOOCHHOCTH) JAHHOW MPOTPaMMBI
3aKJIOYaeTCsT B TOM, UTO OHAa SBIAETCS MPEAMETHO-OPUEHTUPOBAHHON U
peaHa3HaYeHa I paCIIMPEHUs TEOPETUUECKUX U TPAKTUYECKUX 3HAHUHN ydalIuXCs
11  kmacca, yriyOneHuss MaTeMaTMYeCKUX  3HAHUM, pACIIUpPEHUss  Kpyra
MaTeMaTUYECKUX BOIMPOCOB, KOTOPhIE HE M3y4darOTCsA B IIKOJIBHOM Kypce. Kaxmoe
3aHATHE, a TakKe BCE OHH B IEJIOM HAaMpaBJIeHbl Ha TO, YTOOBI Pa3BHUTH
UHTEpPEC OOYyYalolIUXCsl K TMPEAMETY, pacUIupeHre MaTeMaTuuecKoro Kpyrosopa,
COBEPUICHCTBOBAHUE TEXHHKM PEIIEHUS CIOXKHBIX 3aJaHuil. B pamkax naHHOU
IporpaMMbl  y4alluecs: 3HAKOMSITCA C MaTeMaTUKOM Kak ¢ OOILIEKYJIbTYPHOU
IIEHHOCTBIO0, MTHCTPYMEHTOM TIO3HAHUST OKPYXKAIOIIEro MUPa  CaMoro ceosl.

Ilenarornyeckas 1eeco00pa3HOCTb MPOrpaMMbl 00€CTIEYUBACTCA AKTUBHOU
MIO3HABATEIIbHOM  JEATENIbHOCTBIO  IMOApPOCTKa. B peamusanmm  mporpaMmsl
UCIIOJIB3YEeTCS ~ CUCTEMa  MPHUHLMIIOB, KOTOpash  TMO3BOJISIET  YAOBJIETBOPATH
MO3HABATEJIbHbIE TMOTPEOHOCTH KAXKJIOro pebdEHKa B COOTBETCTBUM C  €rO
MHTEJUIEKTYaIbHBIMUA CIIOCOOHOCTSIMH M BO3MOXXHOCTSIMHU.

Ilenv u3yuenusa NONOJTHUTENbHOW 00pa30BaTeIbHOH MPOrpamMMbl -
dbopMUpOBaHUE JIOTUYECKOTO MBINIIEHUS W TPOCTPAHCTBEHHBIX IPEICTABICHUN
oOydJaronuxcs yepe3 00ydeHue ux pelieHro MaTeMaTuueCcKuxX 3a1ad.

3agaun:

odyuaromue:

* 0000IIUTh U CHUCTEMATU3UPOBATh OCHOBHBIE METOJIbI PEIICHUS MUPPALMOHAIBHBIX,
JorapuMUYECKUX U TIOKa3aTeIbHBIX YPABHEHHUI U HEPABEHCTB;

* NO3HAKOMUTH YYaIIUXCSd C HEKOTOPHIMU HECTAHJAPTHBIMUA METOJAMH PELICHUS
YPaBHEHUI U HEPABEHCTB;



* TOKa3aTh, KaK BeChbMa CJIOKHBIC 3aJlaud «PACHICIUIAIOTCS» Ha 0ojiee MPOCTHIC,
0a30BbI€ 3a/1a4H;

pa3BUBaOIIHE:
* pa3BUBaTh MO3HABATCIIHHBIC HABBIKH OOYYAIOIIMXCS, YMEHHS OPHEHTHPOBATHCS B
UH(POPMAITMOHHOM TPOCTPAHCTBE, HABBIKA CaMOCTOSATEIBHOTO TOWCKA HAIPaBIICHUS
¥ METOJIOB PEIICHHUS MPOOIICMBI;
* CO3lIaTh YCIOBHUS JUIS TOATOTOBKM K YCHCIIHOM cJade JK3aMEHOB M JUIS
HPOIOJKCHHS 00pa30BaHUs;
* pa3BHBaTh BOJIIO U BHUMaHUE,

BOCIUTATEIbLHbIE:
* BOCIIUTBIBATh CAMOCTOSITCIIBHOCTD B OOYUYCHHUH.

Cpoxk peajqm3zanuu nporpamMmmsl: 1 roa
Pesxum 3ansaTuii: 68 4acoB B roj, 2 yaca B HEJICIIIO

®opma 00yUeHHA: OUHAas

DopMbl 3aHATHIA:

o Jlexkums
o [IpakTukym
o Cemunap

ITo YUCITY YYaCTHUKOB: MHAWBUAYAJbHAs, I'PYIIITIOBAL.

Oxupaembie pe3yJibTaThl
IIpenmeTHbIie pe3yabTaThl

B pesynbrare wu3yueHHs] JOMOJHUTENBHOW OOpa3oBaTebHOW MPOTrpaMMBbl
00y4Jaronuncst MOJyYUT BO3MOXKHOCTh HAYUUThHCSI:
* TOYHO M IpaMOTHO (OPMYIMPOBATh M3YUYCHHBIE TCOPETUUYSCKHE TOJOKCHHS U
u3JlaraTh ~ COOCTBEHHBIC PACCY)KJICHHS TIPU  PEHICHUW 3a7a4, IPaBUILHO
II0JIb30BATHCA MAaTEMAaTUYE€CKOM CUMBOJIMKOW U TEPMUHOJIOTUEN;
* pemath 3a/1a4u 003aTEIHLHOTO U TTOBBIIIIEHHOTO YPOBHSI CJIIOKHOCTH;
* MPUMECHSTH pallMOHAJIbHBIC PUEMBI TOXKJICCTBEHHBIX IIPeoOpa3oOBaHUiL;
* ITOHMMATh 3HAYCHUE MapamMeTpa U MOIYJIS YUCIIA;
* aJIrOpuUTMaM PEIICHUM 3aJa4 ¢ MOAYJAMHU U NapaMeTpaMH, pa3InuHbIM IpUEéMam
IpU PEHIEHUH TPUTOHOMETPUYECKUX, HUPPALNMOHAIBHBIX, MOKA3aTEIbHbIX U
KOMOWHHPOBAHHBIX YPABHEHHUM U CUCTEM YPaBHEHUH;
* IPUMEHSATh Pa3JIUYHbIC TPUEMBI IPU PEIIEHUU PALMOHAIBHBIX, HPPALMOHAJIBHBIX,
MOKa3aTeJIbHBIX 1 KOMOMHUPOBAHHBIX YPAaBHEHUM;
* IPUMEHSTh HECTAHAAPTHBIE PUEMBI U METObI PEIICHUS YPABHEHHUI U HEPABEHCTB.



MeranpeaMeTHble pe3yJIbTAThl

PeryasituBubie Y Y]]

OOyuaronuiicss Hay4nuTCs:

- CaMOCTOSITEJIbHO OIpEAeNATh LENH, 3a/]aBaTh MapaMeTpbl U KPUTEPHUH, IO
KOTOPBIM MOKHO OIPEAEIIUTh, YTO LENb IOCTUTHYTA;

- OLICHMBAaTh BO3MOXKHBIE TMOCIJIEACTBUS JOCTHKEHHS INOCTABICHHOW LEIH B
JEsITeIbHOCTH, COOCTBEHHOMN JKHU3HU U KU3HU OKPY’KAIOLIUX JIFO/IeH, OCHOBBIBAsICh HA
COOOPaKEHUSIX ITUKU U MOPAJIH;

- CTaBUTh M (OpMYIHpPOBaTH COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JESITEeIbHOCTH U KU3HEHHBIX CUTYalIHsX;

- OLIEHMBAaTh PECYPCHI, B TOM UYHUCIIE BPEMsI U JpyTrue HeMaTepHallbHbIE pECYpCHI,
HE0OXOIMMBbIE JJIs TOCTHKEHHSI TTOCTABICHHOW LEJIH;

- BBIOMpATh MYyTh JOCTHXKEHMS IIE€JIM, IJIaHUPOBATh PEIICHHUE IMOCTaBIECHHBIX
3aJ1a4, ONTUMU3UPYS MaTepHalibHbIe U HeMaTepuaibHbIE 3aTPaThl.

ITo3naBaresbHbIe Y Y/l

OOyuvaronuiicss Hay4uTCs:

- MCKaTh W HAaXOIUTh OOOOIIECHHBIC CIOCOOBI PEIICHHUS 3a7ad, B TOM YHCIIE,
OCYIIECTBIISATh Pa3BEPHYTHIM HHGOPMAIMOHHBIA TOUCK M CTAaBUTh Ha €r0 OCHOBE
HOBBIE (YueOHbIE U TTO3HABATEIIbHBIC) 3a/1a4H;

- KPWUTHYECKH OIICHUBATh W WMHTEPIPETUPOBATh HWHOOPMAIMIO C Pa3HBIX
MO3UIIMKI, pacro3HaBaTh W (UKCHPOBATh MPOTUBOPEUMs B HHGOPMAITMOHHBIX
HMCTOYHUKAX;

- HaxXOAWTh W MPUBOIUTH KPUTHUYCCKHUE apTyYMEHTHI B OTHOIICHUU JCHCTBUN U
CYXIEHUH JIPYroro; CIOKOWHO U Pa3yMHO OTHOCHTHCS K KPUTHICCKUM 3aMCYAHHSIM B
OTHOIIICHHHM COOCTBEHHOTO CY)KJICHHS, PACCMaTPUBATh MX KaK Pecypc COOCTBEHHOTO
pa3BUTHSA,

- BBIXOJIUTH 33 paMKH YYCOHOTO MpEAMETa U OCYIICCTRISTH IIeJICHAITPaBICHHBIN
MTOVICK BO3MOXKHOCTEH ISl IIUPOKOTO TIEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS;

- MCHSATD M YJICPXKUBATh pa3HbIC MO3UIIUH B TI0O3HABATCIILHOM JICITEIIBHOCTH.

KommyHnukaruBubie Y Y/[

OOyuvaronuiicss Hay4uTCs:

- KOOPAMHUPOBATH U BBIMOJHATH paObOTy B YCIOBHUSAX PEAIbHOTO, BUPTYaJIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

- pa3BepHyYTO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3pEHUSI C
UCIIOJIb30BAHMEM aJIEKBAaTHBIX (YCTHBIX U TUCBMEHHBIX ) SA3BIKOBBIX CPE/ICTB;

- pacno3HaBaTh KOH(JIUKTOTEHHbIE CUTYallMd M MPeJoTBpaIlaTh KOHQIUKTHI 0
UX aKTUBHOHN (pa3bl, BBICTpauMBaTh JIEJIOBYI0 M OOPa30BATENbHYIO KOMMYHUKALIHIO,
n30erasi IMYHOCTHBIX OLICHOYHBIX CYXIACHHI.



JIn4YHOCTHBIE pe3yJIbTaThl

OOyuaroiuiicss Hay4YnuTCs:

- BBICTpauMBaTh MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAayKH M OOIIECTBEHHOM IPAaKTHUKH, OCHOBAHHOE Ha AMAJIOre KyJbTyp, a
TaKXKe Pa3NUUHbIX (OpM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHHME CBOEr0 MECTa B
HOJIUKYJIETYPHOM MHUPE;

- BbIpa0OTKE MMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH, 3HAaYMMOCTH HayKH, TOTOBHOCTM K HAy4YHO-TEXHHUYECKOMY
TBOPYECTBY, BIAJEHUIO JOCTOBEPHON MH(GOPMALUHU O MEPEAOBBIX JAOCTHKEHHUAX U
OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX
3HaHUSIX 00 YCTPOMCTBE MUpPA U 00IIIECTBA.

Kpurepuu u cnnoco0bl onpeeeHusi pe3yibTaTHBHOCTH

Kpurepuii IHoxka3arenanb MeTtoauka
CdopmMupoBaHHOCTH OcBoenne oOyuarommumucs | CTaTUCTUYECKUNA — aHAIINU3
II03HABaTEILHOIO oOpa3oBaTesbHOM TeKylled U  WUTOrOBOM
NOTeHIMAala JUYHOCTH | MpOrpamMMbl aTTeCcTalu
oOyJaromerocs

[To3naBarenbHas Metoaunka M3Yy4YEeHUS

AKTHUBHOCTDB 06yqa}01u1/1xc;l Pa3BUTHUA IMO3HABATCIIBHBIX

MIPOLIECCOB JUYHOCTU
pebeHka
CdopmupoBaHHOCTD [Tegaroruueckoe
y4eOHOM JeSITEeIbHOCTH HaOIIOIeHUE
®opmbI MoJABeIeHNs HUTOTOB peasu3anun JOMOJTHUTETbHOI

o0pa3oBaTe/IbHOI MPOrpaMMblI

- Onumnuaaa

OJ'II/IMHI/IaI[a MOKET IPOBOAUTHCA KaK B OYHOM, TaK U B JTUCTAHIIMOHHOM (bOpMaTC.




Y4yeOHO-TEeMATHYECKHUH MJIAH

No Tema 3anaTus Bcero KoanyecTBO 4acoB ®opma
m\i 4acoB arrecranuu/
KOHTPOJIsI
TEOPHsI | ppaKTHKAa
Paznen 1.Hecranpaprabie 18 7 11
MeTOAbI peleHMst
ajJireOpan4ecKuX ypaBHeHHM .
1. YMHOXXEHHUE YpaBHEHUS 1 1 VCTHBIN
Ha (PyHKITHIO. oIpoc
2. YMHOXEHUE yPaBHEHUS 1 1 Pemenne
Ha (QYHKITHIO. 3aj1a4
3. HMcnonb3oBanue 1 1 YeTHBIN
CUMMETPUYHOCTH orpoc
ypaBHEHHS.
4. Hcnionp3oBanue 1 1 Pemenue
CUMMETPUYHOCTHU 3a/1a4
ypaBHEHHS.
5. Hcnonb3oBanue 1 1 VeTHBIN
CyNeprHo3ulIuK (PYHKITUMH. OIpoC
6. Hcnonb3oBanue 1 1 Pewrenue
CyTepIo3uniuu (pyHKITHA. 3a71a4
7. HMcnonb3oBanue 1 1 Pemenue
CyNeprHo3uuu (PyHKIIUMH. 3a1a4
8. HccaenoBanue 1 1 YeTHbI
ypaBHEHUSI Ha OIpoc




MIPOMEXKYTKaX
JICUCTBUTECIILHON OCH.

9. HUccnenoBanue Pemenne
ypaBHEHUS Ha 3amaq
MIPOMEKYTKAX

JICUCTBUTEIILHON OCH.
10. Pemenne ypaBHeHUI VeTHbli
suna (x +a)? + (x + p)’ onpoc
=c.
Pemenne ypaBHeHUI
BUIA (X - a)(x - f)(x - ) (x
-0)= =A.
11. Pemenne ypaBHeHUN Pemenne
suga (x + @)’ + (x + p)* 3ajad
=c.
Pemenne ypaBHeHUM
BUIA (X - a)(x - f)(x - ) (x
- 0)= =A.
12. Pemenne ypaBHeHUI Pemenue
Buna (x + o)’ + (x + B)? 3a1a4
=c.
Pemenne ypaBHeHUI
BUIA (X - 4)(x - f)(x - P)(x
-0)= =A.
13. Pelienue ypaBHeHUM YerHbiit
Buaa (ax’ + byx + c)( ax’ ompoc

+ bx +c)= Ax.?




14.

Pemenne ypaBHeHUI
suga (ax’ + bx + c)( ax’
+ bx +c)= Ax.?

Perienue
3a11a4

15.

Pemenne ypaBHeHUN

BUzA (X - 4)(x - f)(x - P)(x
- 9)= =Ax

VYeTHBIN
ompoc

16.

Pemenne ypaBHeHUI

BUMA (X - 4)(x - f)(x - P)(x
- 9)= =Ax*

Pemenue
3a71a4

17.

3aJer 1o Teme
«Hecrannaprasie
METO/Ibl PELICHUS
anreOpanyecKux

YPaBHEHHI».

3auer

18.

3auet o Teme
«HecTtangaptHbie
METO/Ibl PEIICHUS
anredpandecKux

YPaBHEHUI.

3auer

Paznen 2.YpaBHeHnus u

HEPaBCHCTBA, COACPKAIIIAC

paaMKaJbl, CTEINEHH,
JOrapu(pPMbl 1 MOAYJIH.

30

13

17

2.1. Hppayuonanvuvle
VPaeHeHus.

10

19.

BO3BCI[€HHG B CTCIICHDb.

Pemenne ypaBHeHUN
BUga = h (x).

YeTHBIN
onpoc




20. Bo3Benenue B cTeNeHb. Pemenne
3a1aq
Pemenne ypaBHeHUM
BUIa = h (x).
21. Pemenne ypaBHeHUN VeTHbIi
BUga = h(x). o1poc
22. Peuienue ypaBHeHuit Pemenwne
BUga = h(x). 3ajaq
23. YMHOXEHUE yPaBHEHUS YerHbiit
Ha (PyHKITHIO. orpoc
24. YMHOXEHNE ypaBHEHUS Pemenue
Ha (QYHKIIUIO. 3aa4
25. CBeneHue peneHus VerHbiit
UppaIMOHATBLHOTO orpoc
YpaBHEHHUS K PEUICHUIO
TPUTOHOMETPHUYECKOTO
ypaBHEHHS.
26. CBeneHue perieHus Pemrenne
HUppaluOHATBHOTO 3a1aq
YpPaBHEHHUSI K PEIICHUIO
TPUTOHOMETPUUYECKOTO
ypaBHEHHUSL.
27. | Tect no teme «Pemienune TECT
UppaIoHaTbHBIX
YPaBHEHUI.
28. | Tect o Teme «Penienune TECT

UpPPaLMOHAIIbHBIX
YPAaBHEHHUI».

10



2.2. Jlocapugpmuueckue u

noKazamenvHbvle
ypaeHenus u
HepaseHcmea
NOBbIUEHHOU
CILOJCHOCTNU.

10

29.

YpaBHeHuH,
coJieprKallue
HEU3BECTHYIO B
OCHOBaHMHU Jiorapudma.
[lepexon K YMCIOBOMY
OCHOBAHHIO.

YeTHBIN
onpoc

30.

YpaBHeHuH,
coJieprKalue
HEU3BECTHYIO B
OCHOBaHMH Jiorapudma.
[lepexon K 4MCIOBOMY
OCHOBAHHUIO.

Pemienue
3a71a4

31.

YpaBHEHUS BUIA
1ng(x) h(X): 1ng(x) g(X),

logf(x) h(X): logg(x) h(X).

YCeTHBIN
onpoc

32.

YpaBHeHHS BUIa
1ng(x) h(x)= logf(x) g(x),

logg h(x)= logy, h(x).

Pemenue
3a1a4

33.

Pemrenne HepaBeHCTB,
colepKaIIux

YeTHbIN
onpoc

11



HEU3BECTHYIO B
OCHOBaHUU Jiorapudma.

34, Pelienue HEpaBEeHCTB, 1 Pemenne
COJIEpIKaLUX 3a/1a4
HEU3BECTHYIO B
OCHOBaHMHU Jiorapudma.
35. HepasencTtBa Buaa 1 YerHbiit
onpoc
logf(x) h(x) logf(x) g(x).
36. HepaBencTsa Buia 1 Pewenue
3a/1a4
logf(x) h(x) logf(x) g(x).

37. VYpaBHEHUS U 1 YeTHBIH
HEPABEHCTRBA, onpoc
coJieprKalue

HEU3BECTHYIO B
OCHOBAaHHHM U MOKa3aresne
CTEIIEHHU.

38. YpaBHEHUA U 1 Pemenue
HEPaBEHCTRBA, 3a/1a4
coJeprKalue

HEU3BECTHYIO B
OCHOBAHHH U MOKa3aresne
CTEIEHHU.
2.3. Vpasnenus u 10

Hepagencmad,
cooepoicaujue
Heu38eCmHy0 n00
3HaKOM abCoONOMHOU
BENUYUHDL.

12



39. PackpreiTe 31aKoB YeTHBIH
MoOJTyJIeH. YpaBHCHHS Onpoc
BUJIA
| ) | = g(®).
40. PackpeiTe 31aK0B Pemenue
Mojyael. YpaBHEHUS 3ajad
BUJIA
| ) | = o).
41. HepasencTsa Buna VeTHbIN
| ) | < g(®). Onpoc
42. Hepasencrtsa Bua Pemenne
|00 | g(x) Janad
43. HepaBenctBa Bua VerHbIi
|0 | 2. onpoc
44. HepasencTBa Buna Pemrenne
| ) | > 2. Janat
45. VYpaBHeHUS U Yerubit
HEpPaBEHCTBA BUJIA OTIpocC
|00 [= | g ]
[0 <] g0l
46. YpaBHeHUS U Pemenne
3a/1a4

HCPaBCHCTBA BUIa

|t |= | e,

13



|fo|< | e ].

47. 3a4eT 110 TeMe
«YpaBHEHUSA U
HEPABEHCTRBA,

coJiepKaIue pajanuKabl,

CTEIEeHH, JJOTapru(PMBbI U

MOYJIN.

3a4CT

48. 3ayeT 1o Teme
«YpaBHEHUA U
HEpaBEHCTBA,

coiepKallne paguKaibl,

CTETICHH, JIOTapU(PMBbI U

MOIYJIN.

3a4€CT

Pa3nen 3. Pemnenue
YPABHEHUI M HEPABEHCTB C
HUCII0JIb30BAHMEM CBONCTB,
BXOIALIUX B HUX (PYHKIUM.

18

49, Hcnons3oBanue O/13.

YceTHbIN
onpoc

50. Hcnons3oBanue O/13.

Perienue
3a71a4

51. Hcnonb3oBanue
OTPaHUYCHHOCTH

byHKIMH.

YerHeIn
onpoc

52. HUcnonp3oBanue
OTPaHUYCHHOCTH

(byHKIUY.

Pemenue
3a1a4

14



53. Hcnonp3oBanue YeTHBIH
MOHOTOHHOCTH (DYyHKIMH. OIIpocC
54. Hcnonw3oBanue Pemenne
MOHOTOHHOCTH (DYHKITUH. 3amaq
55. Hcnons3oBanue YeTHbIi
rpadukoB (QpyHKIIHMH. OIpoc
56. Hcnons3oBanue Pemenue
rpa@uKOB QPyHKIIIH. 3amaq
57. Meron uHTEepBaIOB s YerHbii
HETPEPHIBHBIX (PYHKITUM. OIpoc
58. Merton uHTEpBaIOB I Pemenne
HEMPEPBIBHBIX (DYHKITHA. 3aja4
59. [Ipumenenue Yerubit
IIPOU3BOAHON NpH orpoc
pELIEHNN YPaBHEHUHN U
HEPaBEHCTB.
60. [Ipumenenune Pemenue
IIPOU3BOAHOM IPH 3ajaq
pELICHUU YPaBHEHUN U
HEPaBEHCTB.
61. [IpumeHnenue Teopemsl YerHbIi
Jlarpanxa. orpoc
62. [IpuMeHeHnEe TEOpEMBI Pemenue
Jlarpanxa. 3ama4q
63. Pemenne YCTHBIH
HECTaHAAPTHBIX oIpoc
YPaBHEHHI 1 HEPABEHCTB
3 EI'D.

15



64. Pemenne Penrenne
HECTaHJapPTHBIX 3aj1a4
YPaBHEHUW U HEPABEHCTB
u3 EI'D.
65. Pemenne YCTHBI#H
KOMOWHHUPOBAHHBIX OIIpoc
YPaBHEHHI U UX CUCTEM.
66. Pemenne Penrenne
KOMOMHHPOBaHHBIX 3aza4
YPABHEHUM U UX CUCTEM.
67-68 Oaumnuanaa. OJIMMIINAA
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COIEPKXAHHUE JONOJHUTEJBHONW OBPA3BOBATEJILHOM
IMPOI'PAMMBbI
«Pemenue 3a1a4 NOBBIILIEHHOM CJ0XKHOCTH (MAaTeMaTHUKA)»
11 kaacc (68 yacoB, 2 yaca B HeeJI10)

Paspnen 1. HecranaaprHbie MeTOABI pelieHHs ajredpanyeckux ypasHenui (184)

Teopusi.  YMHOXeHue  ypaBHeHMss Ha  (QyHKuuioo.  Vcnonb3oBaHue
CUMMETPUYHOCTH  ypaBHeHHMs.  Mcmonb3oBaHue — cyneprno3uuuu  (yHKUIHUM.
HccnenoBanne ypaBHEHMS Ha NIPOMEXKYTKax JIEUCTBUTENbHOM OcH. [loHmkeHue
CTETEeHHU MPU PEIICHUN HEKOTOPBIX aJireOpandyeckux ypaBHEHUH.

IIpakTuka. Pemienue ypaBHenuid. Pemenue 3amaq. 3a4er.

Pasnen 2. YpaBHeHHSI M HEPABEHCTBA, COAep:KalMe PAIAUKAJIbI, CTENEeHH,
Jorapugmbl 1 moaysau (30u)

Teopusi. Bo3BeneHune B CTENEHb MPU PEIIEHUU UPPALMOHAIBHBIX YPAaBHEHHUI,
YMHOXEHUE Ha (QYHKOUIO. PemieHue ypaBHEHMI M HEpPABEHCTB, COAEPIKaLIUX
HEU3BECTHYI0 B OCHOBAHMHU Jiorapu@ma. YpaBHEHUS U HEPaBEHCTBA, CONEpKalUe
HEU3BECTHYI0O B OCHOBAaHMM M IIOKa3aTejieé CTENEHU. PelieHue ypaBHEHUH H
HEPABEHCTB, COACPKAIINUX HEU3BECTHYIO 1101 3HAKOM a0COIIOTHON BEITUYUHBI.

[Ipaktuka. Pemenue ypapuenuii. Pemenune 3anad. Tect. 3auer.

Pa3nen 3. PemieHne ypaBHeHMd M HEPABEHCTB ¢ HCIIOJb30BAHHEM CBOICTB,
BxoAsmux B HUX GpyHkuuii (184)

Teopus. Hcnonb3zoBanue OJ]3. Hcnonb3oBaHME  OrpaHUYEHHOCTH U
MOHOTOHHOCTH (pyHKIMH. Mcronb3oBanue rpadukoB (QpyHKIMH. MeTon MHTEpBaoB
JUIsl HenmpepbIBHBIX (PpyHKuMi. [[puMeHeHre npou3BOAHON MpU PEIICHUH YPaBHEHHM
U HepaBeHCTB. Teopema Jlarpamxka. Pemenue HECTaHAAPTHBIX YpPaBHEHHUW W
HepaBeHCTB u3 EI'D. Perenne koMOMHUPOBAHHBIX YPAaBHEHUN U UX CHCTEM.

IIpakTtuka. Pemienue ypaBuenuid. Pemenue 3ana4. OnumMnuaza.
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METOIWYECKOE OBECHEYEHHUE JONOJHUTEJBHON
OBPA3OBATEJIBHOH ITPOI'PAMMBbBI

Bo Bpems nekuuu yuurtensi ¢ 00ydaroImMMUCS M0 KaXI0H U3 pacCMaTpUBAEMBbIX
TEM YCTAaHaBIIMBACTCS TEOPETUYCCKUM MHUHUMYM, TO3BOJISIIONIUN BCIOMHHTD
OCHOBHBIC TOHATHS, OMPENCICHUS, CBOMCTBA (DYHKIIUNA, KOTOPHIE UCIIOIB3YIOTCS MIPU
peleHnn 3aja4, BBIPAOATHIBAIOTCS U OOCYXKIAOTCA OOIIME TMOAXOAbl K TOHUCKY
pemieHuss  3ajad, yriyOunsitoTcs W 0000IIArOTCS 3HAHMSI 1O HEKOTOPBIM pasjesiaM
anreOpbl ¥ MaTeMaTUYECKOTO aHAIM3a.

CamocTtosiTenbHas pabota o0ydaromuxcs npeanoiaraet auddepeHupoBaHHbIN
MOJIXOJ] K BBIOOPY 3a7iad U CIOCOOOB MX pelieHus (pa3laTouyHbI pa3HOYPOBHEBBIM
TUAAKTUYECKUI MaTepual). YUuThIBas HEOJHOPOAHOCTb IPYIIIbl U UHIMBUAYaIbHbIC
0COOEHHOCTH OOYYaromuxcs, pedsita MOTYT CaMOCTOSITEIbHO BBHIOMPATh YPOBEHBb
pelaeMbIX 3a7ad M MOCTENEHHO NEPEXOAUTh OT OJHOTO YPOBHS  CIOXKHOCTH K
npyromy. KoHcynbTaliuu U KOHTPOJIb CO CTOPOHBI YUUTENS MO3BOJSAT CAENATh STOT
BBIOOpD B COOTBETCTBUU C 30HOM ONIMKaWIIEro pa3BUTHUS O0O0yYarollerocs, co3AamyT
OIlyIIeHWE ycrnemHocTd u  kKomdopra. Kaxknmas camocrostenbHas pabota
o0yJaromuxcsi MPeanojiaracT KOHTPOJIb U KOPPEKIHIO TOCTHKCHHS TIaHUPYEMBIX
pEe3yJIbTATOB.

- JIuJakTHYEeCKUIi MaTepua;
- Metoauueckue pazpaboTKu;
- TaOmuUIIBI U CXEMBI.
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KAJEHJAPHO-TEMATUUYECKUM ILJIAH

[Ipunoxenne

Ne | HazBanue Cpoku Kosmmuec | Bpems ®opma | Mecto dopma
TeMbl/pa3zzesia peaausaln | TBO NPOBe/IeHN 3aHATHSA | IpoBele | KOHTposA
70 4acoB 3aHATHSA HHUSA
1. YMHOXKEHHE CEHTS0pb 1 B coorBercTBUM € | O4HO VYueOnbIit VYeTHbIi
YpaBHEHUS Ha PEXKUMOM  pabOTHI KJ1acc onpoc
byHKIHIO. oobeaunenuit J10,
YTBEP)KICHHBIM Ha
HOBBIA  yueOHBIN
rox
2. YMHOXEHHE CEHTSIOph 1 B coorBercTBUM € | O4HO VYueOuplif | Penrenne
ypaBHEHHs Ha PEKUMOM  palbOTHI KJ1acc 3a1a4
byHKIHIO. oobenunenuit J10,
YTBEPKJICHHBIM Ha
HOBBII  yueOHBIi
rox
3. Hcnons3oBanue CEHTSOPh 1 B cootBercTBUU C | OUHO YueOHbIi VCTHBIH
CUMMCTPHUYHOCTH pEeKUMOM  pabOTHI KJ1acc ompoc
YpaBHEHHUS. oobenuuenuit  J10,
YTBEP)KJCHHbIM Ha
HOBBII  yueOHBIi
rox
4. Hcnonb3oBanue CEHTSAOPh 1 B coorBercTBUM € | OYHO VYueOnsiii | Pemenne
CUMMETPUYHOCTH pEeKUMOM  pabOTHI KJ1acc 3a1a4
YPaBHEHUS. oobenunenuit /10,
YTBEP)KJCHHbIM Ha
HOBBI  yueOHBIH
roj
5. Hcnons3oBanue CEHTSIOph 1 B coorBercTBUU C | OUHO YueOHbIit VeTHBIN
CYHEPIO3ULINHU pPEeKUMOM  pabOTHI KJracc Ompoc
(bYHKIHIA. oobenunenuit [0,
YTBEPXKACHHBIM Ha
HOBBIH  yueOHBIN
roj
6. Hcnons3oBanue CEHTS0pb 1 B coorBercTBUM C | O4HO VYuebuplil | Pemenne
CyIepIO3UIHNH peKHEMOM  pabOTHI KJacc 3aja4
GbyHKIHA. oowemuuenuii J10,

YTBEPKJICHHBIM Ha
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HOBBIA  yueOHBIN
roa
7. Hcnonp3oBanue CEHTSIOph B coorBercTBUM € | O4HO Y4eOHbIit Pemenne
Cynepno3uiun pPEKUMOM  pabOTHI KJ1acc 3aAad
GbyHKIHIA. oowemuuenuii J10,
YTBEP>KJICHHBIM Ha
HOBBIA  yueOHbIN
ros
8. UccnenoBanue CEHTSIOph B coorBercTBUU C | OUHO YueOHbIi VeTHbIH
YpaBHEHUS Ha peXUMOM  paboThI Kjacc omnpoc
MIPOMEKYTKAX oobeaunenuit J10,
JIEHCTBUTEIILHON YTBEPXKACHHBIM Ha
OCH. HOBBI  y4eOHBIHI
rof
9. Uccnenosanue OKTSIOpB B coorBercTBUM € | O4HO VYuebOnsiit | Peuenue
ypaBHEHHUS HA pexXuMoM  paboThI KJ1acc 3az1a4
IIPOMEXKYTKAX oobeaunenuit J10,
JIEHCTBUTEIIHON YTBEP)KJICHHBIM Ha
OCH. HOBBI  y4eOHBIHI
rof

10. Pemienue OKTSIOpb B coorBercTBUM € | O4HO VYueOHbrit VerHbli
ypaBHEHHH Bua (x PEXKUMOM  pabOTHI KJ1acce Onpoc
+a)f +(+p) = oovenunenuit J10,

‘. YTBEPKJACHHBIM Ha
HOBBIA  yueOHBIH
Pemienue ro
ypaBHEHUH BUJA (X -
W) - ) - )(x -
0)==A.

11. Pemienue OKTSIOpB B coorBercTBHM € | O4HO VYuebOnsiit | Pemenue
ypaBHeHHil BUAA (X PEXKUMOM  pabOTHI KJ1acc 3a1a4
+a)f +(x+p) = oovenunenuit J10,

‘. YTBEPKJACHHBIM Ha
HOBBI  y4eOHBIHI
Pemienue roi
ypaBHEHUU BUJA (X -
) (x-p)(x-p(x-
0)= =A.

12. Pemenue OKTSIOpB B coorBercTBUU C | OUHO VYueOusprii | Pemenne

peXUMOM  paboThI KJ1ace 3az1a4

ypaBHEHHMIA BUJA (X

oovenuaeHuit 10O,
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fa) ) =
C.

Pemenne
ypaBHEHUH BHJA (X -
W)x-p)(x-p(x-
0)= =A.

YTBEP)KICHHBIM Ha
HOBBI  y4eOHBIHI
rost

13. Pemenue OKTSIOPb B coorBercTBHHM C | OYHO VYueOHbIit VerHbli
ypaBHEHHUH BHJIA pexxuMoM  paboThI KJ1acc ompoc
(ax? + bpx + ¢)( ax? oobeaunenuit J10,
+ by +o)= Ax. YTBEPXKACHHBIM Ha
HOBBI  y4ueOHBIH
ron
14. Pemienue OKTSIOpb B coorBercTBUM € | O4HO VYuebnsiii | Pemenue
ypaBHCHI/Iﬁ BHUIA PEXKUMOM pa60TBI KJ1acc 3a1a4
(ax> + bx + ¢)( ax’ oovenunenuit J10,
T by )= dx.2 YTBEPXKICHHBIM Ha
HOBBIA  yueOHBIH
ros
15. Pemenue OKTSIOpB B coorBercTtBUM € | O4HO YueOHbIi VYerHbii
ypaBHEHU! BUJA (X - pPEKUMOM  pabOTHI KJacc OIpoc
a)(x - L)(x-yp)(x- oowemuuenuii J10,
d)= =Ax" YTBEPKIECHHBIM Ha
HOBBIA  yueOHBIN
ron
16. Pemenue OKTSIOpB B coorBercTBUU C | OUHO VYueOusprii | Pemienne
ypaBHEHUH Buja (X - peXUMOM  paboThI KJ1ace 3a1aq
a)(x - P)(x - y)(x - oobenuuenuit [0,
d)= =Ax" YTBEPKJIEHHBIM Ha
HOBBI  y4eOHBII
ron
17. 3auer o Teme HOSIOPB B cootBercTBUU C | O4HO YueOHbIit 3auer
«HecrannaptHele pexXuMoM  paboThI KJ1acc
METO/IBI PELICHUS oowenunenuii J10,
anreOpanvIecKux YTBEP)KICHHBIM Ha
YpPaBHEHUI. HOBBI  y4eOHBIHI
rost
18. 3a4er 1o Teme HOSI0pb B cootBercTBUM C | O4HO VYueOHbIi 3ager
«HecrannaptHeie pexxuMoM  paboThI KJ1acc

MCTOJbI PCUICHU

oobenuHeHuit /10,
YTBCPKACHHBIM Ha
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anreOpanvIecKux
YpPaBHEHUI.

HOBBII  y4eOHBIH
rox

19. Bo3sBenenue B HOSIOpB B cootBercTBUU C | OUHO YueOHbIi VeTHbIH
CTelcHb. peKHEMOM  pabOTHI KJ1acc 0Ipoc
oowemuuenuii J10,
Pemenue YTBEPKJACHHBIM Ha
ypaBHeHuil Brja HOBBI  y4eOHBII
= h (x). roi
20. Bo3Benenue B HOSIOpPb B coorBercTBHHM C | OYHO VYueOnbrii | Pemenue
CTCTICHb. pEeKUMOM  pabOTHI KJ1acc 3aaq
oobemuueHuit [0,
Pemenue YTBEP>KJICHHBIM Ha
ypaBHEHHH BUa HOBBII  yueOHBIi
=h (x). roi
21. Pemienue HOSIOPB B coorBercTBUM € | O4HO VueOHbli VerHblit
ypaBHeHHﬁ BHUIIA PEXKUMOM pa60TI>I KJacc omnpoc
= h(x). oowvenuaeHuit /10,
YTBEP)KICHHBIM Ha
HOBBI  y4eOHBIHI
rost
22. Pemienue HOSIOpb B coorBercTBUM € | O4HO VYuebnsiii | Pemenue
ypaBHEHUU BUJIA pexxuMoM  paboThI KJ1acc 3azaq
= h(x). oobenuHeHuit /10,
YTBEP)KICHHBIM Ha
HOBBIA  yueOHBIN
ros
23. YMHOXKEHHE HOSIOpb B coorBercTBUM € | O4HO VYaeOHbrit YerHbii
YpaBHEHHS Ha pPEeKUMOM  palbOTHI Kjacc OIIpoc
byHKIHIO. oobeaunenuit /10,
YTBEPKICHHBIM Ha
HOBBII  yueOHBIi
ron
24. YMHOXEHHE HOSIOpb B cootBercTBUM C | O4HO VYueOuslif | Penrenne
ypaBHEHUs Ha pexxuMoM  paboThI KJ1acc 3a1a4
byHKIHIO. oobenuuenuit  J10,

YTBEP)KICHHBIM Ha
HOBBII  yueOHBIi
roj
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25. | Csenenue pemieHus neKadpb B cootrBercTBUH C | 0OuHO YyeOusblit VYerasli
HppaloOHaTIBHOIO PEXKUMOM  pabOTHI KJ1acc onpoc
YPaBHEHHUS K oobeaunenuit J10,
PELICHUIO YTBEP)KICHHBIM Ha
TPUTOHOMETPHUUYECKO HOBBIA  y4eOHBIN
rO ypaBHEHUSI. ron
26. | CBenenue pemnieHus | Jexadpb B coorBercTBUM € | O4HO VYueOuslif | Penrenne
UPPaLMOHAIEHOTO pexxuMoM  paboThI KJ1acc 3a1a4
YpaBHEHHUS K oobenunenuit J10,
PEILICHUIO YTBEP>KICHHBIM Ha
TPUTOHOMETPHUUECKO HOBBI  yueOHBIH
TO ypaBHEHUSI. ron
217. Tect 110 Teme neKadpb B coorBercTBUH C | 04HO YyeOHbIit TECT
«Pemenue pexxuMoM  paboThI KJ1acc
HUppalMOHAIBHBIX oobenuuenuit  J10,
YpaBHEHUII». YTBEPKJACHHBIM Ha
HOBBII  yueOHBIi
ron
28. Tect mo Teme neKadpb B cooTtBercTBHHM C | 04HO YyeOHbIit TECT
«Pemenue pexxuMoM  paboThI KJ1acc
HApPALMOHAIBHBIX oobenunenuit /10,
ypaBHEHUI. YTBEPKACHHBIM Ha
HOBBIN  y4ueOHBIH
ron

29. VYpaBHeHus, nexaopb B coorBeTcTBUM C | O4HO VYueOHblit YerHblii
coJieprKalue peXuMoM  paboTHI KJ1ace onpoc
HEU3BECTHYIO B oowemuuenuii  J10,

OCHOBaHUU YTBEPXKACHHBIM Ha
norapudma. HOBBIM  y4eOHBIN
Ilepexon oz

YUCJIOBOMY

OCHOBAHHUIO.

30. YpaBHeHuUs, neKadpb B coorBercTBUU C | OUHO VYueOnsiii | Pemenne
cofiepxallne pexxuMoM  paboThI KJIacc 3an1a4
HEU3BECTHYIO B oowemuueruit  J10,

OCHOBaHUU YTBEPKACHHBIM Ha
norapudma. HOBBI  y4eOHBIN
Ilepexon oz

YUCJIOBOMY

OCHOBAHHUIO.
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31. YpaBHeHus BUaa neKadpb B coorBercTBUM € | O4HO YueOHbrit VerHbli
pexxuMoM  paboThI Kjacc onpoc
_ oobeaunenuit 10
logf(x)h(x)_ logf(x) AO,
YTBEP)KICHHBIM Ha
g(x), HOBBIIl  yueOHBIi
roj
logf(x) h(x)= logg(x)
h(x).
32. YpaBHeHuUs BUA neKadpb B cootBercTBUU C | OUHO VYueOnsiii | Pemenue
pEeKUMOM  pabOTHI KJ1acc 3a1a4
_ oopequuenuit J1O
log h(x)= logyy, 710,
YTBEPKJACHHBIM Ha
g(x), HOBBII  yueOHBIi
roj
logf(x) h(x)= logg(x)
h(x).

33. Pemenue SITHBapb B coorBercTBUU C | OUHO YueOHbIit VCTHBIH
HEPABEHCTB, peXuMoM  paboTHI KJIace onpoc
coZieprKaIImnx oowemuuenuii  J10,

HEU3BECTHYIO B YTBEP>K/ICHHBIM Ha
OCHOBAaHUU HOBBI  y4eOHBIH
norapudma. roa

34. Pemenue STHBaphb B coorBercTtBUM € | O4HO Y4eOHbIit Pemenne
HCPABCHCTB, pPEKUMOM  pabOTHI KJ1acc 3aAad
coZieprKaIImX oowemuuenuii J10,

HEU3BECTHYIO B YTBEPXKACHHBIM Ha
OCHOBAaHUU HOBBIA  yueOHBIN
norapudma. ron

35. | HepaBenctBa Buaa SIHBAapb B coorsercTBUM € | O4HO Y4eOHbIit VeTHbIH

peXUMOM  paboThI KJ1ace onpoc
oopemuuenuin /10
loggh(x) logyy, O,
YTBEP)KICHHBIM Ha
g(x). HOBBIA  yueOHBIN
rof

36. | HepaBenctBa Buaa SIHBapb B coorsercTBUM € | O4HO VYueOusrif | Penrenne

peXuMOM  pabOTHI KJ1acc 3az1a4

logg h(x) loggy,
g(x).

oovemuuenuii  J10,
YTBEP)KJICHHbIM Ha
HOBBI  y4eOHBIH
roz
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37. VYpaBHeHUA U SIHBaph B coorBercTBUM € | O4HO YueOHbrit VYerHbii
HEpPaBEHCTBA, PEXKUMOM  pabOTHI KJ1acc onpoc
coJieprKallue oobenuueHuit [0,

HEW3BECTHYIO B YTBEPKJACHHBIM Ha
OCHOBaHUH U HOBBIA  y4eOHBIN
rokasare’sne rof

CTETCHH.

38. YpaBHEHUA U SITHBaphb B coorBercTBUM € | O4HO Y4eOHbIit Pemenue
HCPABCHCTBA, peKUMOM  pabOTHI KJ1acc 3aAad
coJieprKaIme oowemuuaenuii  J10,

HEU3BECTHYIO B YTBEP>KJICHHBIM Ha
OCHOBaHWU U HOBBIA  yueOHBIN
nokaszaresne ron

CTEIEHHU.
39. | PackpsiTHe 3HaKOB ¢deBpainb B cootBercTBUU C | 04HO YueOHbIi VeTHBIH
MOJTYJIEH. PEXKUMOM  pabOTHI KJ1acc ompoc
VpaBHeHus BHIA oboveuuenuit J10,
YTBEPKJACHHBIM Ha
— HOBBII 4eOHBII
| f0) | = ). y
ros
40. | PackpsiTHe 3HAKOB deBpaib B cootBercTBUU C | O4HO VYuebnsiit | Pemenue
MOJTyJIEH. PEXKUMOM  pabOTHI KJacc 3aja4
VpaBHeHuUs BUIA obvenuuenuit J10,
YTBEPKJACHHBIM Ha
- HOBBII 4eOHBII
| 00 | = ). y
rost
41. | HepaBencrsa Buga deBpab B coorBercTBUM ¢ | O4HO YueOHbIiH Verublit
| fx) | < gx). PEXHMOM  paGoTHI Kiacc ompoc
oovenuaeHuit 10O,
YTBEP>KJICHHBIM Ha
HOBBI  y4eOHBII
ron
42. | HepaBencrBa Buaa deBpab B coorBercTBUM € | O4HO VYuebOnsiit | Peuenue
|f(x)| g(x.) PEXHUMOM  pabOTHI KJ1acc 3a/1a4
oowvenuaeHuit /10,
YTBEPKJACHHBIM Ha
HOBBI  y4eOHBIHI
rost

43. | HepaBencrsa Buga ¢deBpainb B cootBercTBUU C | OUHO VYueOHbIi VeTHBIH

|t | g). PEXHUMOM  pabOTEI KJ1ace ompoc

oobenuHeHuit /10,
YTBCPKACHHBIM Ha
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HOBBII  y4eOHBIH
ron
44. | Hepasenctsa Buma | ¢espansb B COOTBETCTBUH C | OYHO VueOHblii | Pewenne
| fx) | > g(x). PEXUMOM  PabOTHI KI1ace 3a1a4
oowemuuenuii J10,
YTBEPKJACHHBIM Ha
HOBBIA  yueOHbIN
ron
45. VYpaBHeHUA U dbeBpab B coorBercTBUM ¢ | O4HO YueOHbIi Verublit
HEpaBeHCTBA BUJA peXUMOM  paboThI KJ1acC onpoc
| f(x) | = | 2(x) | , oobenuuenuit [0,
YTBEPKICHHBIM Ha
| f(x) | < | g(x) | ) HOBBI  y4eOHBIHI
ront
46. VYpaBHEHUA U deBpanb B coorBercTtBUM € | O4HO YueOHbIi Pemenne
HEpaBeHCTBA BUJA PEKUMOM  pabOTHI KJIacC 3a1a4
| f(x) | - | g(x) | , oobeaunenuit  J10,
YTBEPKJACHHBIM Ha
| f(x) | < | g(x) | ) HOBBI  y4eOHBII
ron
. ayeT 1Mo Teme MapT COOTBETCTBUHU C | OUHO 4eOHBII 3a4er
47 3 B Vye6
«YpaBHEHUS U peXuMoM  paboTHI KJ1acC
HEpaBEHCTBA, obbeuuennit J10,
YTBEPKACHHBIM Ha
cozieprKalime ’ N
HOBBI  y4eOHBIH
paauKalbl, CTENCHH, rox
norapudmbl 1
MOYITH.
48. 3ager 1o Teme MapT B cootBercTBUM C | O4HO Y4eOHbIit 3a4eT
«YpaBHEHUS U pPEKUMOM  pabOTHI KJ1acc
HEPaBEHCTBA, obsennuennii J10,
YTBEPKJACHHBIM Ha
cozieprKarime ’ N
HOBBIA  yueOHbIN
paJvKalbl, CTENCHH, rox
norapudmbl 1
MOYITH.
49. Hcnonp3oBanue MapT B coorBercTBUM € | O4HO YueOHbIi VerHblit
O/13. PEXKUMOM  PabOTHI KJ1acc onpoc

oobenuuenuii 10,
YTBEPKICHHBIM Ha
HOBBI  y4eOHBII
roj
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50. Hcnonb3oBanue MapT B coorBercTBUM € | O4HO VYuebnsiii | Pemenue
O/13. PEXKUMOM  pabOTHI KJ1acc 3a1a4
oobenuHeHuit /10,
YTBEP)KICHHBIM Ha
HOBBIA  y4eOHBIN
roj
51. Hcnonp3oBanue MapT B coorBercTBUM € | O4HO VYueOHbrit VeTHbli
OrpaHUYECHHOCTH pexxuMoM  paboThI KJ1acc onpoc
¢byHKINH. oobenunenuit J10,
YTBEpKJACHHBIM Ha
HOBBII  yueOHBIi
roj
52. Hcnons3oBanue MapT B cootBercTBUU C | OUHO VYueOnsiii | Pemenue
OTrPaHUYEHHOCTH pEeKUMOM  pabOTHI KJ1acc 3a1a4
(byHKINH. oobenuuenuit  J10,
YTBEPKJICHHBIM Ha
HOBBII  yueOHBIi
roj
53. Hcnonb3oBanue anpenb B coorBercTBUM € | O4HO YueOHbIi VCTHBIH
MOHOTOHHOCTH pEeKUMOM  pabOTHI KJ1acc Ompoc
(GYHKIHH. oobenunenuit /10,
YTBEP>KJICHHBIM Ha
HOBBIN  y4ueOHBIH
ros
54. Hcnonp3oBanue amnpenb B coorsercTBUM € | O4HO VYuebublil | Pemenne
MOHOTOHHOCTH peKUMOM  pabOTHI KJ1acc 3aAad
GbyHKINH. oowemuuenuii  J10,
YTBEPXKACHHBIM Ha
HOBBIA  yueOHBIN
roa
55. Hcnons3oBanue amnpenb B coorBercTBUM C | O4HO YueOHbIi VYerHbii
rpauKoB pPEKUMOM  pabOTHI KJ1ace onpoc
(byHKIHH. oobenuuenuit [0,
YTBEPXKACHHBIM Ha
HOBBIA  yueOHbIN
ros
56. Hcnons3oBanue anpeib B coorBercTBUM C | O4HO VYueOusprii | Pemenne
rpa¢ukoB QyHKITUH. peXUMOM  paboThI KJ1ace 3amad

oovenuaeHuit J1O,
YTBEPXKJACHHBIM Ha
HOBBI  y4eOHBII
ron
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57. | Merox uHTEPBAIOB anpenb B coorBercTBUM € | O4HO YueOHbrit VerHbli
JUIA HENIPEPBIBHBIX PEXKUMOM  pabOTHI KJ1acc onpoc
(byHKUIUH. oobeaunenuit J10,
YTBEPKJACHHBIM Ha
HOBBIA  y4eOHBIN
roj
58. | Meron natepBanoB anpenb B coorBercTBUM € | O4HO VYuebOnsiii | Pemenue
JUTSl HEPEPBIBHBIX pexxuMoM  paboThI KJ1acc 3a1a4
GyHKINH. oobenunenuit J10,
YTBEpKJACHHBIM Ha
HOBBII  yueOHBIi
roj
59. [Ipumenenne anpeb B cootBercTBUU C | OUHO YueOHbIit VCTHBIH
IIPOU3BOJHOM IIPU pEeKUMOM  pabOTHI KJ1acc ompoc
perieHuu oobeauneHuit  J10,
YpaBHEHUH U YTBEPKJICHHBIM Ha
HEPABEHCTB. HOBBII  yueOHBIi
roj
60. [Ipumenenue anpenb B coorBercTBUM € | O4HO VYueOnsiii | Pemenne
IIPOU3BOAHON NpHU pEeKUMOM  pabOTHI KJ1acc 3az1a4
pelIeHnn oovenuaenuit J10O,
YpaBHEHUH U YTBEP>KJICHHBIM Ha
HEPABEHCTB. HOBBIN  y4ueOHBIH
ros
61. [Ipumenenue Mai B coorBercTBUU C | OUHO YueOHbIit VCTHBIH
TeopeMsbl Jlarpanixa. peXuMoM  paboTHI KJ1acc onpoc
oowemuuenuii  J10,
YTBEP>KJICHHBIM Ha
HOBBIA  yueOHBIN
roa
62. [Ipumenenue Maii B coorBercTBUM € | OYHO Y4eOHbIit Pemenne
Teopemsl Jlarpanxka. pPEKUMOM  pabOTHI KJ1acc 3aAad
oowemuuenuii J10,
YTBEP>KJICHHBIM Ha
HOBBIA  yueOHbIN
ros
63. Pemenue Mai B coorBercTBUU C | OUHO YueOHbIi VeTHbIH
HECTaHIAPTHBIX peXUMOM  paboThI KJacc omnpoc

YpaBHEHUH U

HepaBeHcTB u3 EI'D.

oovenuaeHuit J1O,
YTBEPXKJACHHBIM Ha
HOBBI  y4eOHBII
ron
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64. Pemenue Mai B cootBercTBUM C | O4HO VYu4eOupiif | Pemrenne
HECTaHIAPTHBIX pPEKUMOM  pabOTHI KJ1acc 3a1a4
yYpaBHEHUN U oobeaunenuit J10,
HepaBeHcTB u3 EI'D. YTBEP)KJICHHBIM Ha
HOBBI  yueOHBIN
rox
65. Pemenne Man B coorBercTBUM € | O4HO VYueOHbIit VeTHbIi
KOMOMHUPOBAHHBIX pexxuMoM  paboThI KJ1acc onpoc
YPaBHEHUU U UX oobeaunenunit  J10,
CUCTEM. YTBEP)KICHHBIM Ha
HOBBII  yueOHBIi
rox
66. Pemenune Mai B cootrBerctBUM ¢ | O4HO Vuebublil | Pemenne
KOMOMHHPOBaHHBIX pEeKUMOM  pabOTHI KJ1acc 3a1a4
YpPaBHEHUHU U UX oobenuuenuit  J10,
CUCTEM. YTBEP)KICHHBIM Ha
HOBBI  yueOHBIi
rox
67- Onumnuana. Mait B cootBercTBHHM C | O4HO YyeOHblil | onuMImana
68. pexxuMoM  paboThI KJ1acc

oovenuaenuit J10O,
YTBEPXKJICHHBIM Ha
HOBBI  y4ueOHBIH
rof
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