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I[MosicuuTeIbHAS 3aNIMCKA.

B mnpodunsHOM Kypce conaepkaHue o0O0pa3oBaHUs, NPEACTABICHHOE B
OCHOBHOW I1IKOJI€, Pa3BUBACTCS B CICIYIOLIUX HAIPABICHUIX:

* pa3BUTHE U  COBEPUICHCTBOBAHME  TEXHUKH  ajreOpanveckux
npeoOpa3oBaHuid, pellleHus YpaBHEHUHN, HEPABEHCTB, CUCTEM;

* cuUCTEeMaTu3alMs W  pacllupeHue  CBEIEeHUH O  (QYHKUHUSAX,
COBEPILIEHCTBOBAHNUE IPAPUUECKUX YMEHUI; 3HAKOMCTBO C OCHOBHBIMU HJICSIMU U
METOJJaMU MaTEMAaTHYECKOTO aHain3a B 00beMe, IMO3BOJISIIOLIEM HCCIEA0BaTh
aJIeMEeHTapHble GYHKIIUUA W PEIIaTh MPOCTEHININE TeOMETpUUIeCKre, (PU3NIeCKrue U
JIpyrye npuKiIaIHble 3a1a4u;

. pa3BUTHE MPEICTABICHUIN 0 BEPOSATHOCTHO-CTATUCTUYECKUX
3aKOHOMEPHOCTSX B OKPYKAKOIIEM MUPE;

*  COBEpILICHCTBOBAHHWE  MATEMAaTUYECKOrO0  Pa3BUTHUS 10  YPOBHI,
MO3BOJISIONIET0 CBOOOIHO MPUMEHSTh U3yYeHHBIE (DaKThl U METOJIbI IIPU PEIICHUU
3a71a4 U3 Pa3JIMYHbIX Pa3leoB Kypca, a TAK)KE UCIIOIb30BaTh UX B HECTAHAAPTHBIX
CUTyalUsIX;

* (QopMupoBaHUE CHOCOOHOCTH CTPOUTh M HCCIEAOBATh MPOCTEHIIIHE
MAaTEMAaTUYECKUE MOJEIU IPU PEIICHUU NMPUKIATHBIX 3a]1ad, 3a1a4 U3 CMEKHBIX
JTUCIUTUINH, YTyOjaeHue 3HaHU 00 0COOEHHOCTSIX MPUMEHEHHSI MaTeMaTHUYEeCKUX
METOJIOB K MCCJIEIOBAHHUIO MPOIIECCOB U SIBJICHHUM B MPUPOJIEC U OOIIIECTBE.

Henun

N3yueHne mMaTeMaTUKU B CTapiliei MIKoJe Ha NMpo(UIbHOM YPOBHE HAIPaBJICHO

Ha JIOCTHXKEHUE CIIEAYIOIIUX LEJICH:

. (¢gopMupoBanue npeACTaBiIeHU 00 HIAEAX M METOJAX MAaTeMaTUKHU; O
MAaTEMAaTUKE KAaK YHUBEPCAIBHOM S3bIKE HAYKH, CPEICTBE MOIECIMPOBAHUSA
SABJIEHUM U TTPOIIECCOB;

. OBJIaJlcHHMe YCTHBIM W [HUCbMEHHBIM  MAaTEMaTUYECKUM  SI3BIKOM,
MaTeMaTUYECKUMH 3HAHUSIMH W YMEHHUSMH, HEOOXOIUMBIMU JIJISI U3y4YEHUS
IIKOJIBHBIX ~ €CTECTBCHHO-HAYYHBbIX  AUCLUMIUIMH, Ui  IPOJOJDKECHUS
oOpa3oBaHHUs M OCBOGHUS W30pAHHON CHEIUATBLHOCTH Ha COBPEMEHHOM
YPOBHE;

. pa3sBUTHE JIOTUYECKOTO  MBIUUIEHUS, AITOPUTMUUYECKOM  KYJIBTYpBI,
MPOCTPAHCTBEHHOTO BOOOpAXKEHUSI, PA3BUTHE MATEMATHUYECKOTO MBIIIJICHUS U
WHTYUIIUH, TBOPUYECKUX CIOCOOHOCTEH Ha YpOBHE, HEOOXOAUMOM IS
MPOIOJIKEHUS 00pa30BaHUsI U JJISI CAMOCTOSITEIIBHON ACSTEILHOCTH B 00JaCTH
MaTeMaTUKH U €€ MPWIOKEHUN B Oyayiiei npodeccuoHaabHON AeSTeTbHOCTH;

. BOCIIMTAHUE CPEACTBAMU MAaTEMATUKHU KYJIbTYPbl JJUYHOCTU: 3HAKOMCTBO C
WCTOPUEUW PpAa3BUTHUA MATEMAaTUKH, DBOJIIOLMEH MATEMATUYECKUX HIEH,
MOHMMAaHHUE 3HAYUMOCTH MaTEMATUKH ISl OOIIECTBEHHOTO Mporpecca.

OO0meyuyeOHbIe yMEHHS, HABBIKU M CIIOCOOBI 1€ATEJIbHOCTH
B xone u3ydeHuss mMaremMaTHkd B TPO(HIBHOM Kypce CTapIeil IIKOJIbI
ydaiyecs MpoJ0JDKAIOT OBJIAJICHUE Pa3HOOOPa3HBIMHU CIIOCO0aMH JESTEIHHOCTH,
MPUOOPETAIOT U COBEPIIIEHCTBYIOT OIIBIT:



MPOBENCHMSI JOKAa3aTeIbHBIX PACCYKICHUM, JIOTUYECKOT0 OOOCHOBAHUS
BBIBOJIOB, HCMOJIb30BAHUSI PA3JIMYHBIX S3bIKOB MATEMAaTUKW MJIS WJUIIOCTPAlUH,
MHTEPIPETALNM, ApTYMEHTALIMK U JOKA3aTeJIbCTBRA;

pelIeHus MUPOKOTO Kiacca 3a1a4 U3 pa3IMuHbIX pa3feaoB Kypca, TOMCKOBOU
M TBOPUYECKOW JIEATEIBHOCTH MpPH PEUICHUH 3a7ad IOBBIIICHHON CJI0XHOCTU U
HETHUIIOBBIX 3a]1a4;

IJIAHUPOBAHUSI M OCYHIECTBJIICHUS ~ QJITOPUTMHYECKOM  JIESITEIBLHOCTH:
BBITOJIHEHUSA U CAMOCTOATEIBHOIO COCTABJIEHUS AJITOPUTMHUYECKUX MPEANUCAHUAN
M HUHCTPYKIIMA HAa  MATEMAaTUYECKOM  MATEpuale;  HUCIOJb30BAHUA U
CaMOCTOSATEILHOTO COCTAaBJICHHS (POPMYIT Ha OCHOBE 0OOOIIICHHS YaCTHBIX CITydacB
Y PE3YyJIbTATOB 3KCIIEPUMEHTA; BBINOJHEHUS PACUETOB MIPAKTUYECKOrO XAPAKTEPA;

MIOCTPOCHHUSI W MCCIEHOBAHUS MATEMATHYECKUX MOJICNICH ISl ONMUCAHUSA U
pEILICHUS] TPUKIAJAHBIX 3a7a4, 3aJ1a4 U3 CMEKHBIX TUCIUIUINH U PEAJbHOW KU3HU;
MIPOBEPKH M OIICHKH PE3yJIhTaTOB CBOCH PabOTHI, COOTHECEHHUS MX C TTOCTaBJICHHON
3aJa4ei, ¢ JMYHBIM )KU3HEHHBIM OITBITOM,;

CaMOCTOSITeJIbHOM  pa0OThl € HMCTOYHMKAMHM HWH(OpMammu, aHaju3a,
0000IIIEHNS U CHUCTEMaTHU3aIliU TTOJyYeHHOU MH(GOPMAaIlUK, HHTETPUPOBAHUS €€ B
JIMYHBIN OIIBIT.

MecTo npeamera B 0a3MCHOM Y4eOHOM IJIaHE

Cornmacho  ®enepanbHoMy  0a3ucHOMY  y4yeOHOMY  IUIaHy  JUIs
oOpazoBaTenbHbIX yupexaeHuit Poccuiickoit ®enepauuu st 0053aTENBHOTO
M3Y4YEHUs] MAaTEMATUKU HA ATale OCHOBHOTO OOIIEro oOpa3oBaHUs OTBOJUTCS He
meHee 420 4 u3 pacuera 6 4y B Henemo. Ilpu 3TOM yyeOHOe BpeMsi MOKeT OBITh
yBeJIM4YeHOo 10 12 ypoKoB B HeJeJII0 32 cYeT IIKO0JbHOI0 KOMIIOHEHTA € Y4eTOM
3JIEKTUBHBIX NPEIMETOB.

Temarnueckoe mianupoBanue coctaBieHo kK YMK A.I'. Mopakosuya u Jip.
«Anrebpa u Hayana aHanuza», 11 kmace, M. «Muemo3uHay, 2007 rog Ha OCHOBE
dbeneparbHOTO KOMIIOHEHTa TOCYAapCTBEHHOTO CTaHAapTa O0IIero o0pa3oBaHus C
Y4€TOM aBTOPCKOTO TEMAaTHYECKOro IUTAHUPOBAaHUS Y4yeOHOro MaTepuala,
MPUBEIACHHOTO B YYCOHUKE.

Kypcusom B TemaTM4eCKOM IJIaHUPOBAHWU BBIJEJIEH MaTepuai, KOTOPBI
MO/IJICKUT U3YYCHHUIO, HO He BKJIIOYaeTcs: B TpeOoBaHMS K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB. [loguepkuBaHWeM BBIJICTIEH MaTepuaa, COJEpKallUiCs B
denepaibHOM KOMIIOHEHTE TOCYJIapCTBEHHBIX OOpa30BaTEIbHBIX CTaHIApPTOB
cpenHero (MoJHoro) odiiero oOpa3oBaHusi, HO OTCYTCTBYIOIIUM B yueOHuKe A.T.
MopakoBuua u Jp. «Anredpa u Havana aHanuzay, 11 kimacc, M. «MHemMo3uHaY,
2007 roa. B ckoOkax ykazaH HOMEp Y4eOHOro MOcCOOus, MPEJACTaBICHHOTO B
CIIMCKE JIUTEpaTypbl, IJle¢ MOXXHO HAaWTHM MaTepuall Mo ykazaHHoW Teme. Tema
«INMeMEeHThl KOMOMHATOPUKHU, CTATUCTUKH, TECOPUU BEPOSTHOCTEH U3ydaeTCsi, ECIH
9Ta 4acTh Os10Ka He mpoitaeHa B 10 kacc.

Tpebosanusa K yposniwo noozomosxku yuawuxca 11 knacca

HOJIZKHBI 3HATDb:



3HAYCHHE MaTEMaTUYECKOM HAyKH I PEUICHHs 3a7ad, BO3HUKAIOIINX B
TEOPUU W  TPaKTUKE; IUPOTY W  OTPAHMYEHHOCTh  IMPUMEHEHUS
MaTE€MaTHYECKUX METOJOB K aHAJIM3Y W MCCIIEIOBAHUIO MTPOIECCOB U SIBICHUU
B IIPUPOJIC U OOIIECTBE;

3HAYEHHME TMPAKTUKA W BOIIPOCOB, BO3HUKAIOIIMX B CaMON MaTeMaTHKe, IS
(bopMHUpPOBAHUS U PA3BUTHS MATEMAaTHYECKOW HAYKH,

UJEU PACIIUPEHUS YHCIOBBIX MHOXKECTB KaK CIoco0a MOCTPOCHHSI HOBOTO
MaTE€MaTHYECKOTr0 anmnapara JJisl peuIeHHs MPAKTUYECKUX 3a/1a4 U BHYTPEHHUX
3ajJa4 MaTeMaTHKH;

3HaYCHUE UJeH, METOJI0B U PE3YJIbTATOB aIreOpbl 1 MaTEMAaTUYECKOTO aHaIH3a
JUISL IOCTPOCHUST MOJIEJIEN pealbHBIX ITPOLECCOB U CUTYAIUN;

BO3MOKHOCTH T'€OMETPHUM JIJIsi OMUCAHHSI CBOMCTB PEABHBIX MPEIMETOB M UX
B3aMMHOI'0 PACTIOJIOKEHUS;

YHHUBEPCAIbHBIN XapaKTEp 3aKOHOB JIOTMKA MaTEMATHYECKUX PACCYX ICHHM,
UX IPUMEHUMOCTbD B PA3IUYHBIX 00JIACTSIX YETIOBEUECKOM JICATEILHOCTH;
pazinuue TpeOOBaHUM, MPETBABISIEMbIX K JOKa3aTeIbCTBAM B MaTeMaTHKE,
€CTECTBEHHBIX, COLUHAIBHO-’KOHOMUYECKMX M TyYMAaHUTApPHBIX HayKaxX, Ha
MPAKTHKE;

poJb AKCHOMAaTHUKH B MaTEMaTHKE; BO3MO’KHOCTbD MMOCTPOCHUS
MATEMATUYECKUX TEOpPUM HA  AKCHOMATHYECKOM  OCHOBE;, 3HAYECHHE
AKCMOMATHUKH JIUIS IPYTUX 001acTel 3HAHUS U JUIS IPAKTUKU;

BEPOSTHOCTHBIX XapaKTep pa3IMYHbIX MOPOLECCOB U 3aKOHOMEPHOCTEU
OKPY’KarOIIEro MUpPa;

YucsoBbie 1 0yKBEeHHbIE BHIPAKCHUSA
yMeThb

BBITIOJIHATh apu(METHUUECKUE JEUCTBUS, COYETass YCTHbIE W THUCHMEHHBIC
MPUEMBbI, TIPUMEHECHHUE BBIYUCIUTEIBHBIX YCTPOWCTB; HAXOJWUTh 3HAYCHUS
KOpHSl HATypaJIbHOM CTENEHH, CTEINEHU C PAlUOHAIBHBIM TOKA3aTelIeM,
jorapudma, UCTOJIb3ysl MPU HEOOXOAMMOCTH BBIUUCIUTEIIBHBIC YCTPOUCTBA;
MOJIb30BATHCS OLIEHKOW U MPUKUAKOW MPHU NPAKTUYECKUX PACUETaAX;
MIPUMEHATH MOHSTHUS, CBA3AHHBIE C JEITUMOCTBIO LEJIBIX YUCEN, IPU PEIICHUN
MaTE€MaTHYECKUX 3a]1a4;

HAXOJAWTh KOPHH MHOTOWICHOB C OJHOW TIEPEMEHHOM, paCKJaJbIBaTh
MHOT'OYJICHbl HA MHOYKUTEJIH;

BBIMIOJHATh  JICMCTBHSI C  KOMIUIEKCHBIMU  YHCIIAMHM,  IOJb30BaThCs
F€OMETPUYECKON HHTEPIPETALMEN KOMIUIEKCHBIX YHCEN, B MPOCTEUIIMNX
CIy4yasiX HaXOJIUTh KOMIUIEKCHbIE KOPHU YpPaBHEHUH C JAEHCTBUTEIbHBIMU
ko3 dunreHTaMu;

MPOBOJUTh TMpeoOpa30oBaHMsI UYHUCIOBBIX U OYKBEHHBIX BBIPAKCHUI,
BKJIIOYAIOIINX CTENEHHU, paJuKalibl, Jorapudmbl M TPUTOHOMETPUUECKHUE

dynkumy;



HCIOJIb30BATh MNPUHOOPETEeHHbIe 3HAHMS W YMEHHMS B IPaKTHYeCKOH
NeATeJbHOCTH U NOBCeHEBHOM KU3HHU IJIs:

MPAKTUYECKUX pacueToB Mo (opmynaMm, BKIoUas (HopMyIibl, coaepKaniue
CTENIEHU, paJuKalbl, JjorapudmMbl U TPUTOHOMETpUUECKHE (YHKIIHH,
UCIIOJIb3YsI MPU HEOOXOJUMOCTH CIPABOYHBIE MaTepuaibl W MPOCTEUIInE
BBIYMCIIUTEIBHBIE YCTPONCTBA;

DOyHKUMH U TPaPUKHU

yMeThb

OTpENENATh 3HaUeHHe (YHKUIUUA MO 3HAYEHUIO apryMeHTa MpH Pa3IudyHbIX
criocobax 3agaHus PyHKIIUH;

CTpOUTh TpaduKu M3YYCHHBIX (YHKIHM, BBINOIHATH MpPeoOpa3oBaHuUs
rpaduKoB;

OIMKCHIBATH 10 TpaduKy U 1o ¢hopmysie MOBEICHUE U CBOMCTBA (DYHKITHIA;
pemarh ypaBHEHHS, CHCTEMbI YpaBHEHWH, HEPABEHCTBA, UCIIOJIb3YsI CBOMCTBA
(GyHKUMNA U uX rpaduyecKkue npeacTaBiICHUS;

HCIO0JIb30BAaTh MPUOOPETEHHbIe 3HAHMS W YMEHHMsI B IPaKTHYECKOil

HCATCJIBbHOCTH " HOBceHHeBHOﬁ JKU3HHA JIA

OMMCAHMS U UCCIEAOBAHMS C MOMOILIBIO (DYHKIMIA peabHbIX 3aBUCUMOCTEH,
NPEACTABICHUS] MX TpapUUecKd; HWHTEpPOpeTalud rpaduKoB peabHbIX
IIPOLIECCOB;

Havyajna MmaTeMaTH4eCKOro aHaJIN3a

yMeThb

HaXOJUTh CyMMY O€CKOHEUYHO YOBIBAIOIIEH I€OMETPUUYECKUM MPOTPECCUU;
BBIYUCIISITh TPOU3BOJIHBIE W TIEPBOOOpaA3HbIE dSJIEMEHTApHBIX (YHKIIUH,
NPUMEHSIST TpaBUia BBIYUCICHUS TPOU3BOJHBIX U MEPBOOOpA3HBIX,
MCIOJIb3YS CIIPABOYHBIE MATEPHUATIBI;

HCCIIeIOBAaTh (PYHKIIMKM M CTPOUTD UX I'PaUKH C TTOMOIIBIO POU3BOTHOM;
pemarh 3a7ayd ¢ TMPUMEHEHHEM YpaBHEHHUS KacaTellbHOM K rpaduky
dynxmm;

permarh 3a7a4d Ha HaxO0)KJICHHUE HauOOJBIIETO M HAMMCHBIIETO 3HAYCHUS
(GYHKIIMM Ha OTPE3KE;

BBIYMCJIIATH IUIOMIAAb KPUBOJIMHEMHOW TPaICInu;

HCI0JIb30BATh MPUOOPETEHHbIE 3HAHUSA W YMEHHUSI B INPaAKTHYECKOi

HACATECJIBbHOCTH " HOBceZ[HeBHOﬁ ZKM3HU QJIA:

pelieHus] TEeOMETPUYECKUX, (PU3MUECKUX, DSKOHOMHYECKHMX U JApPYTUX
NPUKIAAHBIX 3324, B TOM YHWCIE 3aJad Ha HauOOJIbIIME M HaWMEHbIINE
3HAYEHHUs C IPUMEHECHUEM alnapara MaTeMaTHYeCKOIro aHaIu3a;

YpaBHeHUs U HEPABEHCTBA

yMeTh



peliaTh paldoHANbHbIE, MMOKa3aTeabHble U JIOrapu(MUYECKUE YpaBHEHUS U
HEPaBEHCTBA, HUPPALMOHAIbHBIE M TPUIOHOMETPUYECKUE YPaBHEHHs, HX
CUCTEMBI;

JIOKa3bIBATh HECIIOKHBIC HEPABEHCTBA;

pelmiaTh TEKCTOBBIE 3aJauyd C IIOMOIIBIO COCTaBJICHUS YpPAaBHEHUM, W
HEPaBEHCTB, MHTEPIPETUPYs pe3ydbTaT C Yy4YETOM OIPAaHUYCHHUM YCIOBHSA
3aJ1auu;

n300paxkaTh HA KOOPAMHATHOM MIOCKOCTH MHOXKECTBA PEUICHUN YpaBHEHHI
Y HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

HaXOJUTh MPUOJIMKEHHBIE PEIICHUS YPaBHEHUW M HMX CHUCTEM, HCHOJb3Ys
rpaduyueckuit METO;

peliaTh ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C MPUMEHEHUEM TpauuecKux
IPEICTABICHU, CBOMCTB (DYHKIIHI, MPOU3BOIHOM;

HCIO0JIb30BATh MNPHOOPETEHHbIC 3HAHMS W YMEHHMS B IPaKTHYECKOH
JAeATEJbHOCTH U NOBCEAHEBHOM KU3HU JJIA:

MOCTPOCHUS U UCCIIEOBAHUS MPOCTEUIIINX MATEMAaTUHYECKUX MOJICIICH;
JjieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPHH €POSITHOCTEM
yMeThb

peliaTh NpocTenire KOMOMHATOPHBIE 33Ja4l METOIOM Tepedopa, a TaKxke C
WCITOJIb30BAaHUEM HM3BECTHBIX (OpMyII, TpeyrojbHUKa [lackans; BBIYUCIATH
kodhdurmentst O6mHoMa HploTOHa 1O (dopmylie M ¢ HCHOJb30BaHUEM
TpeyroybHuka [Tackais;

BBIYHCIIATh BEPOSITHOCTH COOBITUHA HAa OCHOBE IMOJCYETAa YHKCIA HCXOJOB
(mpocTelye cirydan);

HCMOJIb30BATh MNMPUOOPETEHHbIE 3HAHMS W YMEHHMsl B MNPAKTHYECKOi

HACATCJIBbHOCTH " HOBceHHeBHOﬁ KM3HU IJIA:

aHaKM3a peajgbHBIX YMCIIOBBIX JTAHHBIX, MPEJCTABICHHBIX B BHJIC JAUATPaMM,
rpaduKoB; I aHaNIM3a UHPOPMAIIUUA CTATUCTUYECKOTO XapaKTepa.

BJaJC€Th KOMIIECTCHIIUAMM:

e y4eOHO — MMO3HABATEIHHOM;

e IEHHOCTHO — OPUEHTALIMOHHOM;
e pedIeKCUBHOIT;

e KOMMYHHKAaTHUBHOW;

e uH(pOPMAIMOHHOW;

e COLMAIBHO — TPYIOBOM.



Yacet  IInanoBeie  dPakTHUECK
yueo CpPOKH 1€ CPOKHU
HOTO  MPOXOXKAEH MPOXOXKICH
BpEMEH ust us
U

No HaumenoBanue paznena
YpOKa U TEM

[Iprumeuann

IloBTOpEeHue 4
Marepuaja 10
KJIacca

1 Tpuronomerpudeckue 1 KowmrekcH
oe
bynkiH PUMCHEHH
€ 3HAHUW U
CII0Cc000B
NEATEIIBHOC
TH
2 Tpuronomerpuueckue 1 Kommiekcu
yYpaBHEHHUS oe
MIpUMEHEH!
€ 3HaAHUU U
Croco00B
NEeATEIIbHOC
TH
3 [IpeoOpazoBanue 1 KowmruiekcH
TPUTOHOMETPUUECKUX oe
BBIPAKEHUN [IPUMEHEHU
€ 3HAHUW U
Croco00B
NEATEIIbHOC
™
4 [IpousBonnHas 1 KommuiekcH
oe
MIPUMEHEHN
€ 3HAaHUU U
CHoco00B
NEATEIIBHOC
™



I'nasa 1.

MHOI'OYJIEHBI

5 MHOTro4wIeHbI OT OTHOU
MIEPEMEHHOU

6 MHOro4jeHsl OT OJHOU
MIEPEMEHHOU

7 MHOTOWIECHBI OT OJTHOU
MIEPEMEHHOU

8 MHOTro4JIeHbl OT
HECKOJIbKUX
MIePEMEHHBIX

9 MHOro4JjieHbl OT
HECKOJBbKHUX
MIePEMCHHBIX

10

N3yuenue u
MIEPBUYHO
3aKpeIUICHU
€ HOBBIX
3HAaHUU U
CII0CO0OB
JEeSITEILHOC
TH
Kommekcn
oe
MIPUMEHCHU
€ 3HAaHUU U
CIT0CO00B
JEeSITEILHOC
TH
Kommekcn
o¢
MIPUMEHECHU
€ 3HaHUU U
CIT0CO00B
JEeSITETLHOC
TH
N3yuenue u
MIEPBUYHO
3aKpeIUICHU
€ HOBBIX
3HAaHUHU U
CII0CO0OB
JEeSITENBHOC
TH
O06o00611eHN
eH
CHCTEMAaTH3
anus
3HAaHUHU U



10

11

12

13

14

MHOTO4JICHEI OT
HECKOJIbKUX
MIEPEMEHHBIX

YpaBHEHHS BBICIINX
CTEICHEN

YpaBHEHHS BBICIINX
CTEICHEN

YpaBHEHUS BBICIIINX
CTEICHEN

Koumpononaa paboma
Ne 1

no meme
«Mnozounennt»

CIT0CO00B
NEeSITENLHOC
TH
O06006111eHN
eu
CHCTEMAaTH3
arnus
3HAHUHU U
CII0COOOB
NEeSITENLHOC
TH
N3yuenue u
MIEPBUIHO
3aKpETUICHA
€ HOBBIX
3HaHUHU U
CIT0CO00B
JEeSITEIIBHOC
TH
Kommiekcn
oe
MIPUMEHEHN
€ 3HAaHUU U
CIT0CO00B
JEeITEIIBHOC
TH
O0600611eHN
eu
CHCTEMAaTH3
arus
3HAaHUHU U
CIT0CO00B
JEeITEIIBHOC
TH
ITIpoBepka
3HAHUU,
YMEHHU U
HaBBLIKOB



I'masa 2. CTEIIEHU "
KOPHHM. CTEIEHHBIE

®YHKIUN

15

16

17

18

19

[TonsiTHE KOPHSA N-i

CTCIICHHU U3

JICUCTBUTEILHOTO YHCJIIa

[loHATHE KOPHS N-ii

CTCIICHHU U3

JICUCTBUTEIBHOTO YHCIIa

OyHKIIMU Y= X, UX
CBOICTBA U TpaduKu

OyHKIUU Y= X, UX
CBOICTBA U Tpaduku

OyHKIUU y= X, UX
CBOICTBA U Tpaduku

24

N3yuenue u
MIEPBUYHO
3aKperyieHU
€ HOBBIX
3HaAHUHU U
CIT0CO00B
JEeSITEILHOC
TH
Kommekcn
o¢
MIPUMEHECHU
€ 3HaHUM U
CIT0CO00B
JEeSITEILHOC
TH
N3yuenue u
MIEPBUYHO
3aKperyieHn
€ HOBBIX
3HaHUHU U
CIT0CO00B
JIeSITEILHOC
TH
KommiiekcHn
oe
MIPUMEHECHHU
€ 3HaHMU U
CIT0CO00B
JIeSITEILHOC
TH
Kommiekcun
oe

10



20

21

22

23

24

MIPUMEHEH!
€ 3HaHUU U
CII0CO0OB
NEeSITEILHOC
TH
CaoiicTBa KOpHS n-i 1 N3yuenue n
CTEIICHU MIEPBUYHO
3aKperyieHU
€ HOBBIX
3HAaHUU U
CII0CO0OB
JEeSITEILHOC
TH
CaolicTBa KOpHS n-i1 1 KowmrekcH
CTCIICHU oe
MIPUMCHECHHU
€ 3HaHUM U
CIT0CO00B
JEeSITEILHOC
TH
CaoiicTBa KOpHSI n-i 1 O0001IeHN
CTEIICHU eH
CHCTEMAaTHU3
arus
3HaAHUHU U
CIT0CO00B
JEeSITEILHOC
TH
[IpeobpazoBanue 1 N3yuenue u
BBIPAXEHUH, [IEPBUYHO
coAepKaluX paguKabl 3aKpeIUIeHU
€ HOBBIX
3HAaHUHU U
CII0CO0OB
JEeSITENBHOC
TH
[IpeoOpazoBanue 1 KommnekcH
BBIPAKCHUU, oe
coAepKaluX paguKaibl MIPUMCHECHHU
11



25

26

27,28

29

30

[Tpeobpa3zoBanue

BBIPAXECHUU,

COJIEpIKaIlUX PAAUKAIIBI

[IpeoOpazoBanue

BBIPAKEHUU,

COJIEpIKaIUX PAJTUKAIIBI

Koumponovnaa paboma
Ne 2 no meme

«Cmenenu u KopHru)

[ToHsiTE cTeneHu ¢
JIOOBIM palliOHAIbHBIM

ITIOKAa3aTcJICM

[TonsiTHE crenenu ¢
JIOOBIM palOHAIbHBIM

IIOKAa3aTCJICM

€ 3HaHUM U
CII0CO0OB
NEeSITENBHOC
TH
Kommekcn
oe
MIpUMEHEHU
€ 3HaHUM U
CII0COOOB
NEeSITENLHOC
TH
O060061IeHN
eH
CHCTEMAaTHU3
arus
3HaHUHU U
CIT0CO00B
JEeSITEILHOC
TH
IIpoBepka
3HAHUMH,
YMEHHU U
HaBBLIKOB

N3yuenue u
MIEPBUYHO
3aKperyieHn
€ HOBBIX
3HaAHUHU U
CIT0CO00B
JEeSITENBHOC
TH
KommiiekcHn
oe
MIPUMEHECHU
€ 3HaHMU U
CIT0CO00B
JEeSITEILHOC

12



31

32

33

34

35

[loHsiTHE CcTEEHM C
JIFOOBIM PallnOHAJIbHBIM

II0KAa3aTCJICM

Crenennble GyHKIIUH,
UX CBOMCTBA U rpaduKu

Crenennble GyHKIINH,
UX CBOMCTBA U rpaduKu

Crenennbie GyHKIINH,
UX CBOMCTBA U rpaduKu

Crenennbie GyHKIINH,
WX CBOMCTBA U rpaduKu

T™H
KommnekcH
oe
MIPUMEHEHU
€ 3HaHHUU U
CII0CO0OB
JIEeSITEILHOC
TH
N3yuenue u
MIEPBUYHO
3aKperyieHn
€ HOBBIX
3HAHUHU U
CII0CO0OB
JEeSITEILHOC
TH
Kommnekcu
oe
MIPUMEHECHU
€ 3HaHUU U
CII0CO0OB
JEeSITEILHOC
TH
Kommekcn
oe
MIPUMEHECHU
€ 3HaHUU U
CII0CO0OB
JEeSITEILHOC
TH
O0o00menu
eH
CHCTEMATHU3
arus
3HAaHUU U
CII0CO0OB
JEeSITEILHOC
TH.
TectupoBa
13



36

37

38

I'nasa 3. IIOKA3ATEJ/IbHASA
N JOTAPUOMUNYECKASA

39

40

N3BneueHune kopHen u3
KOMILUIEKCHBIX YHCEI

N3BneueHune kopHen us3
KOMILUIEKCHBIX YHCEI

Koumponwvnas paooma
Ne 3 no meme
«Cmenennvie

dyukyuuy

OYHKIINAN

IToka3arenbHas
byHKUMs, €€ CBOMCTBA U

rpaduk

IToka3arenbHas
byHKUMs, €€ CBOMCTBA U

HHE.
N3yuenue u
TIEPBUYHO
3aKpeIUICHU
€ HOBBIX
3HAHUH U
CII0CO00B
eI TSIIBHOC
TH
O0600611eHH
eu
CHCTEMaTH3
arms
3HAHUH U
CII0CO00B
JESITeIIbBHOC
TH.
IIpoBepka
3HAHUMH,
YMEHHU U
HaBBIKOB

N3yuenue u
MIEPBUYHO
3aKpEIUICHU
€ HOBBIX
3HAaHUHU U
CIT0CO00B
JEATSIILHOC
Kommiiekcu
oe

14



41

42

43

44

rpaduk

[loka3arenbHas
byHK1Ms, €€ CBOICTBA U

rpaduk

[Toka3arenbHbIE
ypaBHEHUS

Iloka3arenbHBIE
YpPaBHCHUS

Iloka3arenbHbIE
YPaBHEHUS

MPUMEHEHU
€ 3HaHUU U
CII0CO0OB
JIEATSIILHOC
TH
O000mmEenn
eH
CHCTEMAaTH3
anus
3HAaHUU U
CII0CO0OB
JEeSITEILHOC
TH.
Tectupona
HHE.
N3yuenue u
TIEPBUYHO
3aKpeIUICHU
€ HOBBIX
3HAHUHU U
CII0CO0OB
JEeSITEILHOC
Kommekcn
o¢
MIPUMEHECHU
€ 3HaHUU U
CII0CO0OB
JEeSITEILHOC
TH
O000menn
eu
CHCTEMATH3
anus
3HAaHUU U
CII0CO0OB
JEeSITENBHOC
TH.
TectupoBa
HHE.

15



45

46

47

48

49

50

Iloka3arenbHbIE
HEpPaBEHCTBA

Iloka3arenbHbIE
HEpPaBEHCTBA

[Tonsarue norapudpma

[Tonsarue norapudpma

Jlorapudmuueckas
byHKIIMS, €€ CBONCTBA U

rpaduk

Jlorapudmuueckas
byHKIIMS, €€ CBONCTBA U

rpaduk

N3yuenue u
TIEPBUYHO
3aKpeIUICHU
€ HOBBIX
3HAHUHU U
CII0CO0OB
JIEeSITEILHOC
Kommekcn
oe
MIPUMEHEHU
€ 3HaHUU U
CII0CO0OB
JEeSITEILHOC
TH
N3yuenue u
TIEPBUYHO
3aKpeIUICHU
€ HOBBIX
3HAHUHU U
CII0CO0OB
JEeSITEILHOC
Kommiekcn
o¢
MIPUMEHECHU
€ 3HaHUU U
CIT0CO00B
JEeSITEILHOC
TH
N3yuenue u
TIEPBUYHO
3aKpeIUIeHU
€ HOBBIX
3HAaHUHU U
CII0CO0OB
JEeSITENBHOC
KommiiekcHn
o¢
MIPUMEHECHU
€ 3HaHHUU U
16



o1 Jlorapupmuueckas
byHKIUsA, €€ CBOKCTBA U

rpaduk

52,53 Koumponsnas paboma
Ne 4 no meme
«Ilokaszamenvnaa u

Jnozapughmuueckasn
dyukyuuy
54 CoiicTBa norapuMon
55 CaoiicTBa norapupMoB
56 CaoiicTBa morapuMoB

Ccrioco00B
e TETBHOC
TH

O06006mmeHH
eu
CHCTEMAaTHU3
arus
3HAaHUU U
CII0C000B
JEeSITEILHOC
TH.
IIpoBepka
3HAHUU,
YMEHUU U
HaBBLIKOB

N3yuenue u
TIEPBUYHO
3aKpeIUICHU
€ HOBBIX
3HAHUHU U
CII0CO0OB
JEeSITEIBHOC
Kommekcn
o¢
MIPUMEHECHU
€ 3HaHMU U
CII0CO0OB
NEeSITENLHOC
TH

Kommiekcn
oe

MIPUMEHECHU
€ 3HaHUHU U

17



S7

58

59

60

61

CaoiicTBa orapu¢pmon

Jlorapudmuueckue
ypaBHEHUS

Jlorapudmuueckue
ypaBHEHUS

Jlorapupmuueckue
ypaBHEHUS

Jlorapupmuueckue

Ccrioco00B
e TETBHOC
TH

O000mEeHn
eHu
CHCTEMAaTH3
anus
3HAaHUU U
CII0CO0OB
JEeSITEILHOC
TH.
TectupoBa
HHE.
N3yuenue u
TIEPBUYHO
3aKperyieHn
€ HOBBIX
3HAHUHU U
CII0CO0OB
JeSITEILHOC
Kommekcn
o¢
MIPUMEHEHU
€ 3HaHUM U
CII0CO0OB
JEeSITETLHOC
TH

KommiiekcHn
oe
MIPUMEHEHN
€ 3HaHMU U
CIT0CO00B
JESITEILHOC
T™H
O06o006111eHN

18



YPaBHEHHUS

62 Jlorapudmuueckue
HEPaBCHCTBA

63 Jlorapudmuueckue
HEpaBEHCTBA

64 Jlorapudmmueckue
HepaBeHCTBA

65 HudbdepennupoBanue
MOKa3aTEIbHOU
byHKIIUN

eHn
CHCTEMAaTH3
anus
3HAaHUU U
CII0CO0OB
JEeSITEILHOC
TH.
Tectupona
HHE.
N3yuenue u
MIEPBUYHO
3aKperyieHn
€ HOBBIX
3HAHUHU U
CII0CO0OB
JEeSITEILHOC
Kommnekcu
oe
MIPUMEHECHU
€ 3HaHUM U
CII0CO0OB
JEeSITEILHOC
TH

O0600611eHN
eH
CHCTEMAaTHU3
anus
3HaAHUHU U
CIT0CO00B
JEeSITENBHOC
TH.
Tectuposa
HHE.
N3yuenue u
TIEPBUYHO
3aKperuieHU
€ HOBBIX

19



66

67

68,69

I'nasa 4. IEPBOOBPA3HAS
N UHTEI'PAJI

70

HuddepennupoBanue
JorapupmMuueckon

byHITIN

HuddepenunpoBanue
IIOKa3aTeJIbHON U
JgorapupmMuueckon

byHKITUU

Koumponwvnas paooma

Ne 5 no meme
«Ceouicmea

aozapugpmoen»

[lepBooOpaznas u
HEOIPEICIEHHBIN

HMHTETPAII

3HAHUHU U
CII0CO0OB
NEeSITENBHOC
KommnekcH
oe
MIpUMEHEH!
€ 3HaHHUU U
CII0CO0OB
NEeSITEILHOC
TH

Kommekcn
oe
MIPUMEHCHU
€ 3HAaHUU U
CIT0CO00B
JEeSITEILHOC
TH

IIpoBepka
3HAHUH,
YMEHHU U
HAaBBIKOB

N3yuenue u
MIEPBUYHO
3aKpEIUICHU
€ HOBBIX
3HAHUU U

20



71

72

73

74

75

[lepBooOpa3zHas u
HEOIPEACIEHHBIN
UHTerpa

[lepBooOpa3zHas u
HEOIPEACIEHHBIN
UHTETpa

OnpenenéHHbIn
UHTETpaj

OnpenenéHHbIn
UHTETpaj

Bruucnenue mioniaaei
MI0CKUX Quryp ¢
ITOMOILBIO
OIIPEIEIIEHHOTO

CIT0CO00B
NEeSITENLHOC
TH
KommnekcH
oe
MIpUMEHEH!
€ 3HaHUM U
CII0CO0OB
NEeSITEILHOC
TH
O06006111eHN
eH
CHCTEMAaTHU3
arus
3HAHUHU U
CIT0CO00B
JEeSITEILHOC
TH.
Tectupona
HHE.
N3yuenue u
TIEPBUYIHO
3aKperyIeHn
€ HOBBIX
3HaAHUHU U
CIT0CO00B
JEeSITEILHOC
Kommiiekcn
oe
MIPUMCHECHHU
€ 3HaHMU U
CIT0CO00B
JEeSITEILHOC
™. Tectupo
BaH.
N3yuenue u
IIEPBUYHO
3aKperIeHN
€ HOBBIX

21



76

77

78

IaaBa 5. DJJIEMEHTBI
TEOPHUU BEPOSITHOCTEN
U MATEMATHUYECKOH
CTATUCTHUKHA

79

VMHTETpaJIa

Briuncnenue monianei
TI0CKUX uryp ¢

IIOMOIIBIO

OIIPEIEIIEHHOTO

VMHTETpaJIa

Brancnenue mionianei
MJIOCKUX (Uryp C

IIOMOIIBIO

OIIPEIEIIEHHOTO

WHTETpaJIa

Koumponwvnaa paboma

Ne 6 no meme

«Ilepeooopaznan u

unmmezpan»

BeposaTtHocTs n

rE€OMETPHS

3HAHUHU U
CII0CO0OB
NEeSITENBHOC
KommnekcH
oe
MIpUMEHEH!
€ 3HaHUM U
CII0CO0OB
NEeSITEILHOC
TH
O06006111eHN
eH
CHCTEMAaTHU3
anus
3HAHUHU U
CIT0CO00B
JEeITEIIBHOC
TH.
IIpoBepka
3HAHUMH,
YMEHHN U
HaBBLIKOB

N3yuenue u
TIEPBUYHO
3aKpeIuieHU
€ HOBBIX
3HAaHUU U
CII0CO0OB
JIEATSIILHOC

22



80

81

82

83

84

BeposaTtHocTs 1

reoMeTpua

Hezasucumeblie
MTOBTOPEHUS UCTIBITAHUI
C ABYMsI UCXOAaMHU

Hezasucumblie
IMOBTOPEHMS UCIIBITAHUI
C IByMs UCXOJaMU

He3asucumblie
MMOBTOPEHMS UCITBITAHUI
C IByMsI UCXOJaMU

CraTucTHYECKUE
METO/IbI 00pabOTKH

uHbopMaIuu

T™H
KommnekcH
oe
MIPUMEHEHU
€ 3HaHUM U
CII0CO0OB
JIEeSITEILHOC
TH
N3yuenue u
MIEPBUYHO
3aKperyieHn
€ HOBBIX
3HAHUHU U
CII0CO0OB
JEeSITEITLHOC
Kommnekcu
oe
MIPUMEHCHU
€ 3HaHUM U
CII0CO0OB
JEeSITEILHOC
TH
O000menu
eu
CHCTEMAaTHU3
arus
3HAHUHU U
CII0CO0OB
JEeSITEILHOC
TH.
TectupoBa
HHE.
N3yuenue u
MIEPBUYHO
3aKperyieHn
€ HOBBIX
3HAaHUHU U
CIT0CO00B
JEeSITEILHOC
23



85 CraTucTHYECKHE
METOJIbI 00pabOTKHU
uHbOopMaIuu

86 ["ayccoBa kpuBas. 3aKoH
OOJIBIIINX YUCEIT

87 ["ayccoBa kpuBasi. 3aK0H
OOJIBIIIUX YUCET

I'naBa 6. YPABHEHUS U
HEPABHCTBA. CUCTEMBbI
YPABHEHUI U
HEPABEHCTB
88 PaBHOCHIIBHOCTH
YPaBHEHUHN

33

Kommekcn
oe
MIPUMEHEHU
€ 3HaHUU U
CII0CO0OB
JEeSITEILHOC
TH
N3yuenue u
MIEPBUYHO
3aKpeIUICHU
€ HOBBIX
3HAHUHU U
CII0CO0OB
JEeSITEILHOC

Kommnekcu
oe
MIpUMEHEHN
€ 3HaHUU U
CII0CO0OB
JIESATSIILHOC
TH

IIpakTnuec
Kas pabora.

N3yuenue u
TIEPBUYHO
3aKpeIuieHU
€ HOBBIX
3HAaHUU U
CII0CO0OB
JIEATSIILHOC

24



89

90

91

92

93

PaBHOCUIIBHOCTD
YpaBHECHUU

PaBHOCUIBHOCTD
YpaBHECHUU

PaBHOCUIIBHOCTD
YpPaBHEHUU

OO1ue MeTobl
pEILIEHNs YpaBHEHUI

OO01me MeToabI
pELICHUs] ypaBHEHU

T™H
KommnekcH
oe
MIPUMEHEHU
€ 3HaHHUU U
CII0CO0OB
JIEeSITEILHOC
TH
KommnekcH
oe
MIPUMEHEHHU
€ 3HaHUU U
CII0CO0OB
JEeSITEILHOC
TH
O0600menu
eu
CHCTEMAaTH3
anus
3HAHUHU U
CII0CO0OB
JEeSITEILHOC
TH.
TectupoBa
HHE.
N3zyuenue u
TIEPBUYIHO
3aKperyieHn
€ HOBBIX
3HAaHUHU U
CIT0CO00B
JeSITEILHOC
TH
KommiiekcHn
oe
MIPUMEHEHN
€ 3HaHMU U
CIT0CO00B
JEeSITEILHOC
25



94

95

96

97

98

OO0111e METOIBI
pelIcHUs YpaBHCHHM

PaBHOCHIIBHOCTD

HEPABCHCTB

PaBHOCHIIBHOCTD

HEPABEHCTB

PaBHOCHIIBHOCTB

HEPABEHCTB

YpaBHeHUs U

HCPAaBCHCTBA C

MOIYJIAAMHU

TH
O06006111eHN
eHu
CHCTEMAaTH3
arus
3HAHUHU U
CII0CO0OB
JEeSITEILHOC
TH.
TectupoBa
HHE.
N3yuenue u
MIEPBUYHO
3aKperyieHn
€ HOBBIX
3HaHUHU U
CIT0CO00B
JEeSITEILHOC
TH
Kommiekcn
o¢
MIPUMEHEHU
€ 3HAaHUU U
CIT0CO00B
JeSITEILHOC
TH
O0600611eHN
eH
CHCTEMAaTH3
anus
3HAaHUHU U
CIT0CO00B
JEeSITEILHOC
TH.
TectupoBa
HHE.
N3yuenue u
MEPBUYHO
3aKperuieHU
26



99

100

101,

102

103

104

YpaBHeHUS U

HCPAaBCHCTBA C

MOAYJIIMHU

YpaBHeHUs u

HCPABCHCTBA C

MOZYJIAMHU

Koumponwvnas paooma
Ne 7 no meme
«Ilepeooopaznan u

unmezpan»

YpaBHeHUs 1

HCPAaBCHCTBA CO 3HAKOM

paaukana

YpaBHEeHUS U

HCPAaBCHCTBA CO 3HAKOM

€ HOBBIX
3HAHUU U
CII0CO0OB
JIEATSIILHOC
TH
Kommiekcn
o¢
MIPUMEHECHU
€ 3HaHUU U
CII0CO0OB
JIEATSIILHOC
TH
O060061IeHN
eu
CHCTEMAaTH3
anus
3HAaHUHU U
CIT0CO00B
JEeSITEILHOC
TH.

TectupoBa
HUE.
IIpoBepka
3HAHUMH,
YMEHHU U
HaBBIKOB

N3zyuenue u
MIEPBUYHO
3aKpEeIIICHU
€ HOBBIX
3HAaHUU U
CIT0CO00B
JIEATEIILHOC
TH
Kommiekcun
oe

27



105

106

107

108

109

paguKalia

YpaBHeHUS U

HCPABCHCTBA CO 3HAKOM

paaukana

YpaBHeHUs U

HCPaBCHCTBA C IBYMsI
MNCPCMCHHBIMHA

YpaBHeHUs U

HCPAaBCHCTBA C IBYMsI
NEPEMCHHBIMHU

Jloka3zaTenbCTBO

HEPABEHCTB

Jloka3aTenbCTBO

MIPUMEHEH!
€ 3HaHUU U
CII0CO0OB
NEeSITEILHOC
TH
O000mmEenn
en
CHCTEMaTH3
arus
3HAaHUU U
CII0CO0OB
JEeITEIILHOC
TH.

TectupoBa
HHE.
N3yuenue u
MIEPBUYHO
3aKperyieHn
€ HOBBIX
3HAHUHU U
CIT0CO00B
JeSITEILHOC
Kommiekcn
o¢
MIPUMEHEHU
€ 3HaHUM U
CII0CO0OB
JeSITEILHOC
TH
N3yuenue u
MIEPBUYHO
3aKperyieHn
€ HOBBIX
3HAaHUU U
CIT0CO00B
JeSITEILHOC
TH
Kommekcn

28



110

111

112

113

HCPABCHCTB

Jloka3aTenbCTBO
HEPABEHCTB

CucrteMbl ypaBHEHUN

CucrteMbl ypaBHEHUN

Cucrembl ypaBHEHHI

oe
MIPUMEHEHU
€ 3HaHUU U
CII0CO0OB
JEeSITEILHOC
TH
O000mmenn
eu
CHCTEMAaTH3
anus
3HAHUHU U
CII0CO0OB
JEeSITEILHOC
TH.

TectupoBa
HHE.
N3yuenue u
MIEPBUIHO
3aKperyieHn
€ HOBBIX
3HAHUHU U
CIT0CO00B
JeSITEILHOC
Kommiiekcn
oe
MIpUMEHEH!
€ 3HaHUM U
CIT0CO00B
JeSITEILHOC
TH
KommiiekcHn
oe
MIPUMEHEHN
€ 3HaHMU U
CIT0CO00B
JeSITEILHOC
TH

29



114

115,

116

117

118

119

120

Cucrembl ypaBHEHHM

Koumponwvnan paooma
Ne 8 no meme
«Pewenue ypasnenuii,
HepageHcme u cucmem
YPA6HEeHUI)

3amauu ¢ mapameTpaMu

3agauu c napameTpaMu

3agauu c napameTpaMu

3agauu c napameTpaMu

O06006mmEeHH
eu
CHCTEMAaTHU3
arus
3HAaHUU U
CII0CO00B
JEeSITEILHOC
TH.
ITIpoBepka
3HaHUMH,
YMEHUM U
HaBBLIKOB

N3yuenue u
TIEPBUYHO
3aKpeIUICHU
€ HOBBIX
3HAHUHU U
CII0CO0OB
JEeSITEILHOC
Kommiekcn
o¢
MIPUMEHECHU
€ 3HAaHUU U
CII0CO0OB
JEeSITEILHOC
TH
Kommiekcn
o¢
MIPUMEHECHU
€ 3HaHUHU U
CII0CO0OB
NEeSITENLHOC
TH
O0o00menu
eH
CHCTEMAaTH3
anus

30



OBOBIIAIOUIEE
IMMOBTOPEHUE

121

MHOTro4JICHBI

122  CreneHnu v KOpHHU.

123  Crenennble QyHKIMH

124 IlokazarensHas
byHKIHS

16

3HAHUHU U
CII0CO0OB
JIEATSIILHOC
TH.
Tectupona
HHE.

Kommnekcu
oe
MIPUMEHCHU
€ 3HAaHUU U
CII0CO0OB
JEeSITEILHOC
TH
Kommnekcu
oe
MIPUMEHECHU
€ 3HaHUU U
CII0CO0OB
JEeSITETLHOC
TH
Kommekcn
oe
MIPUMEHECHU
€ 3HaHUU U
CII0CO0OB
NEeSITENLHOC
TH
KommiiekcHn
oe
MIPUMEHECHU
€ 3HaHMU U
CII0CO0OB
JEeSITEILHOC

31



125

126

127

128

129

Jlorapudmmueckas
byHKIUA

CaoiicTBa norapuMon

Iloka3arenbHbIE
ypaBHEHUS U
HEpPaBEHCTBA

Jlorapudmuueckue
ypaBHEHUS U
HEPaBEHCTBA

HudbdepennupoBanue
MOKAa3aTeJIbHOU U
JorapugmMuyIecKon

byHKIUH

T™H
KommnekcH
oe
MIPUMCHECHHU
€ 3HaHHUU U
CII0CO0OB
JIEeSITEILHOC
TH
O06006111eHN
eH
CHCTEMATHU3
anus
3HAHUHU U
CII0CO0OB
JEeSITEILHOC
TH.
TectupoBa
HHE.
Kommiekcn
oe
MIPUMEHEHN
€ 3HaHUU U
CIT0CO00B
JIESATSIILHOC
TH
Kommekcn
oe
MIPUMEHEHN
€ 3HaHUU U
CIT0CO00B
JEATSIILHOC
TH
Kommiekcn
oe
MIPUMEHEHN
€ 3HaHUHU U
CIT0CO00B
JIESATEIILHOC
TH

32



130  IlepBooOpa3zHas u 1 KowmrmekcH
UHTErpan oe
MPUMEHEHU
€ 3HaHUU U
coco0oB
TeSITETHHOC
TH.
Tectupona
H.
131  VpaBHeHus u 1 KommiekcH
HEpaBEHCTBA oe
MIpUMEHEHN
€ 3HAaHUU U
croco0oB
TeSATETBHOC
TH
132  Cucrembl ypaBHEHHI U 1 KommekcH
HEPaBEHCTB oe
MIpUMEHEHN
€ 3HAaHUU U
croco0oB
TESATENBHOC
TH.
TectupoBa
H.
133, OOoO61maromas 4 ITpoBepka
134, xoHTponbHas paboTa 3HAHWM,
YMEHHU U

135,

HAaBBIKOB

136
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TpeGoBaHus K yPOBHIO NOATOTOBKH BBIILYCKHMKOB

B pesynemame usyuenusn mamemamuku Ha npouivbHom ypoene 6 cmapuieil
WiKOJ1e YUeHUK 00JIHCEH

3HaTh/MOHUMATH

® 3HAYCHHWE MATEeMaTUYECKOW HAyKH U1 PEIICHUS 3a/1a4, BOSHUKAIOUIUX
B TEOPUM M TIPAKTHKE, IIMPOTY U OIPAHUYCHHOCTh MPUMECHEHUS
MaTeMaTHYECKUX METOJIOB K aHAJIU3y W HCCIEIOBAHMUIO IPOIIECCOB U
SIBJICHUH B MPUPOJIC U OOIIECTBE;

e 3HayYeHHE NMPAKTUKU M BOMPOCOB, BOSHUKAIOIIUX B CAMOW MaTeMaTHKe,
1151 GOPMUPOBAHUS M Pa3BUTHUSI MAaTEMaTUUECKONU HAYKH;

® /e PACIIUPECHUS YHUCIOBBIX MHOXKECTB KakK CIOCO0a MOCTPOCHUS
HOBOI'0 MaTE€MATHYECKOT0 armapara Jjisi peUIeHUs IPaKTUUEeCKUX 3a7a4
Y BHYTPEHHHUX 3314 MAaTEMaTHUKH;

e 3HAYeHHE WJEeH, METOJOB M PE3yJIbTaTOB aJIreOphl U MaTEeMaTHIECKOTO
aHaJin3a JJis MOCTPOCHUS MOJICJIEN peabHbIX MPOIIECCOB M CUTYAIIUi;

® VHUBEPCAIbHBIM  XapakTep 3aKOHOB JIOTMKA  MaTEMaTUYECKUX
paccyXJeHud, HUX TOPUMEHUMOCTh B  Pa3UYHBIX  00JacTAX
YeJI0BEUYECKOM JeSITEeIbHOCTH;

e paziuuMe TpeOOBaHMUM, TMPEIBABISIEMBIX K JOKa3aTeJbCTBaM B
MaTeMaTHKe, CCTCCTBEHHBIX, COLIMAJIbHO-?KOHOMHUYECKUX u
r'yYMaHUTApHBIX HAyKaX, Ha IPaKTHKE;

® pOJib AaKCMOMAaTHUKU B MaTEeMaTHUKE;, BO3MOXKHOCTb TIOCTPOCHUS
MaTeMaTUYECKUX TEOpUM Ha aKCMOMAaTUYECKOM OCHOBE; 3HAYEHUE
aKCUOMAaTHUKH JIJI IPYTUX 00JIaCTeV 3HaHUS U JJIsI PAKTUKH;

® BEPOSITHOCTHBIX XapaKTep Pa3IUYHBIX MPOIECCOB M 3aKOHOMEPHOCTEH
OKPY>KaIoIIero Mupa.

Yucnoevle u OyKeeHHbIE GIPAHCEHUA
YMmerh:

® BLIITOJIHATD apI/I(I)MeTI/I‘-IeCKI/Ie I[eﬁCTBHH, coucTasd YCTHBIC M IIMCBMCHHLIC
IMPUEMBbI, IIPUMCHCHHNEC BbLIYMCIUTCIbHBIX YCTpOP’ICTB; HaxXoaAuTh 3HAYCHUA
KOpHA HaTypaHBHOﬁ CTCIICHN, CTCIICHW C palWMOHAJIIBHBIM II0KA3aTCICM,

gorapudmMa, HCHONIB3Yd TpU  HEOOXOAMMOCTHU BBIYMCIIUTEIbHBIE
YCTPOWCTBA; IOJb30BaThCA OLEHKOM W MPUKUAKOM MPU MPAKTUYECKHUX
pacuerax;

® MPUMEHATH IIOHATHS, CBSI3aHHBIC C JCJIMMOCTBIO IEIbIX YHCEN, IIpU
pEIIEHNU MaTEMaTUYECKUX 3a/ay;

® HAXOJAWUTh KOPHH MHOTOWICHOB C OJHOW IIEPEMEHHOW, PaCKIaJbIBaTh
MHOT'OYJICHBI HA MHOKHUTEIIH;
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® BBIMOJHATH JCHCTBUSL C  KOMIUIGKCHBIMM  YHCIIAaMH, TI0Jb30BaThCS
TE€OMETPUUYECKON HMHTEpIpeTalueil KOMIUICKCHBIX YHCEN, B MPOCTEHIIMX
CJIydasix HaxOJIUTh KOMIUICKCHBIC KOPHU ypaBHEHUW C JEHCTBUTEIBHBIMU
kod(ppunneHTamu;
® TPOBOJUTH TIpeoOpa30BaHUsl UYHUCIOBBIX W OYKBEHHBIX BBIPOKEHUH,
BKJIIOUAIOIUX CTENECHH, PaJUKalbl, JOrapupMbl U TPUTOHOMETPUUECKUE
(GYyHKITIH.
HUcnoab3oBath npuodpeTeHHble 3HAHUSI M YMEHHSI B NPaKTHYECKOW

AeATEJHLHOCTH M NOBCEIHEBHOM KU3HHU JUTS

® MPAKTUYECKUX PAcUyeToB MO (opMysiaM, BKIOYas (GOPMYIIBI, COJEpKaIIIe
CTENEHU, pPaaUKalbl, JJOTapudMbl U TPUTOHOMETPUYECKUE (DYHKIIMH, MPHU
HEOOXOAMMOCTH HCIIOJIb3Ysl CIIPAaBOYHbIE MaTepuanbl U IMPOCTEUIINE
BBIYMCIINTEIBHBIE YCTPOUCTBA.

Dynkyuu u cpaguxu
YmMmerb

® OnpeneNnsaTh 3HaUeHUEe (PYHKIUU MO 3HAYEHUIO apryMEHTa MpU Pa3THYHBIX
croco0ax 3agaHus PyHKINU;
® CTpOUTHh TpaQUKUd HM3YyUYEHHBIX (YHKIUH, BBIIOJHATH MPEOOpPa3OBaAHUA
rpaduKoB;
® OIKCHIBaTh N0 TpaduKy U 1o GopMyJie IOBEICHUE U CBOMCTBA (PYHKIIMIA;
® peliaTh YpPaBHEHMS, CHUCTEMbl ypaBHEHWI, HEpPaBEHCTBA, MCHOJIb3Ys
CBOMCTBa (DYHKIMI U UX TpaduyecKue MpeACTaBICHUS;
Hcnoab3oBarh npuoOOpeTeHHbIE 3HAHUA M YMEHHUSI B INPAKTHYECKOMH
e TeJIbHOCTH U NOBCEHEBHOM KM3HU JJIs1

® OMUCAHUS U MCCIIECOBAHUS C TTIOMOIIBIO (DYHKIIMM peaIbHBIX 3aBUCUMOCTEH,
NpeNCTaBleHUs WX Tpaduyuecku; HHTEpIpeTalud TpaduKoB peabHbIX
ITPOLIECCOB.

Hauyaja MaTeMaTH4eCKOro aHaju3a
YMmerhb

® HaxOJUTh CyMMY O€CKOHEUYHO YOBIBAIOIIEH T€OMETPUUYECKUI TPOrPECCHH;

® BBHIUKCIATH MPOU3BOAHBIE U MEPBOOOPA3HBIC AIIEMEHTAPHBIX (PYHKIIMM,
OpUMEHSIE TpaBujia BBIUYMCICHUS MPOU3BOAHBIX U  MEPBOOOPA3HBIX,
UCIIOJIb3Ysl CIIPABOYHBIE MaTEPUAIIbI;

® UCCIeA0BaTh PYHKIMU U CTPOUTH UX rpaduKH C MOMOILbIO IPOU3BOIHOM,;

® pemarh 3a7a4d C NPUMEHEHUEM  YpaBHEHHUs KacaTelbHOW K Tpaduky
byHKIINY;

e pelaTh 3aJla4d Ha HAXOXJICHHE HAWOOJBIIEr0 M HAHUMEHbIIEro 3HauYeHUs
(GyHKUIHMU Ha OTPE3KE;

® BBIYUCIISTH IUIOMIA/Ib KPUBOJMHEWHOMN Tparneluy;
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Hcnoab3oBarh npuoOpeTeHHbICe 3HAHMA M YMEHHS B NPAKTHYECKOH
NeATEJbHOCTH U NOBCeHEBHOM KU3HHU IS

¢ pcmcHuss TrcOMCTPHYCCKHUX, (1)H3H‘-I€CKI/IX, 9KOHOMHYCCKHUX W APYIrux
MNPUKIIaIHbIX 3a4a4, B TOM YHCIIC 3ad/la4 Ha HauOOIBIINE Y HAaUMCHBIIINE
SHAYCHU:A C IIPUMCHCHUCM allllapaTda MaTCMATHYCCKOT'O aHAJIN34d.

YpaBHeHUs U HEPABEHCTBA
YmMmern

e pemiaTh palMOHANIbHBIC, TOKA3aTEIbHBIC U JIOTAPU(PMUIECKIE YPABHEHUS U
HEPABEHCTBA, WUPPALMOHAIBHBIE W TPUTOHOMETPUYECKHE YPABHEHHUs, HUX
CUCTEMBI;

® JI0Ka3bIBaTh HECJIOXKHBIC HEPABEHCTBA;

e pemiaTh TEKCTOBBIE 3a/adyd C IOMOIIBIO  COCTAaBJICHHS YpPaBHEHUU, U
HEPABEHCTB, MHTEPIIPETUPYS PE3YNbTAT C Y4YETOM OrPAaHUYEHUN YCIOBHS
3a/a4y;

¢ 1300pakaTh HA KOOPJAMHATHOMN MJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUN
Y HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

® HAaXOJWUTh NPHUOJMKEHHBIC PELIEHUS YPaBHEHUN U HUX CUCTEM, HUCIIOJb3YS
rpaguuecKkuii MeTox;

® pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IPUMEHEHHEM T'padUuecKux
MIPE/ICTABICHUI, CBOMCTB (DYHKIIMI, MPOU3BOJHOM;

Hcnoab3oBarh npuoOOpeTeHHbIC 3HAHUA M YMEHHS B NPAKTHYECKOH

NAeATEJbHOCTH U MOBCEAHEBHOM "KU3HU IS

® TTOCTPOCHHA U UCCIICAOBAHUA HpOCTCfIIHHX MaTEMATHYCCKUX MOI[GJ'IGIZ.

DJIeMeHTbl KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUH BEPOSITHOCTEH

YMmerh:

® pemath NMPOCTEHIe KOMOWHATOPHBIC 33a/Ila4l METOJIOM Tiepedopa, a Takke
C UCIIOJIB30BaHUEM U3BECTHBIX (opmyn, TpeyronbHuka [lackans;
BBIYUCIIATh  KOA(DPUITUESHTHI ounoma Hpiorona no dopmyne u ¢
UCIIOJIb30BaHUEM TpeyroibHuka [lackars;

® BBIUUCIIATH, B MPOCTEUIIUX CIIy4dasx, BEPOSITHOCTH COOBITUH Ha OCHOBE
MoJCYeTa YUCIIa UCXOOB.

Hcnoab3oBaTh NpPUOOpPETeHHbIE 3HAHUA W YMEHHUS B MNPAKTHYECKOM

AeSITeJIbHOCTH M IMOBCEAHEBHOM KU3HH JJIS
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¢ JaHaJIn3a PCAJIbHBIX YMCIIOBBIX HAHHBIX, IPCACTABIICHHBIX B BUAC AUAI'PAMM,
Fpa(I)I/IKOB; JJIA aHaJIn3a I/IH(l)OpMaIII/II/I CTAaTHUCTHUYCCKOTI'O XapaKTepa.

Oo0s13aTeILHBIA MUHUMYM CO/IEPKAHUSA.

YucsoBbie 1 0yKBEeHHbIE BbIPAKEHUS.

MHoOrounensl OT OJHOW IEpeMEHHOMW. /JleIMMOCTh MHOTOWICHOB. JleneHue
MHOTOYJICHOB C OCTaTKoOM. PalMoHaJbHBIC KOPHM MHOI'OYJICHOB C IICJIBIMH
ko3 durmenTamu. Perenue nensix aareopandyeckux ypasueHu. Cxema [ opuepa.
Teopema besy. Yncino kopHer MHOroudjaeHa. MHOrOWwIEHsI OT JBYX ITE€PEMEHHBIX.
DopMyIIbl COKPAIICHHOTO YMHOXKCHUS s cTapux creneHei. bunom HeroToHa.
Mnocounensvt om HEeCKOIbKUX NEPEMEHHBIX, CUMMEMPUYECKUE MHO20UIEHDI.
Kopensb crenenu n>1 u ero cBoiictBa. CTENEHb C pallMOHAIBHBIM MTOKA3aTeJIEM U
ee cpoiicTBa. IloHaTHE O CTENEHU C JCHCTBHTENIBHBIM IOKa3zareneM. CBoiicTBa
CTCIICHU C JCHCTBUTEIBHBIM OKA3aTEIICM.

Jlorapudpm uymciaa. OcHOBHOe JorapupMUUecKoe TOXIecTBO. Jlorapudm
MIPOU3BEJICHUSA, YACTHOTO, CTEIICHU; MEPEXO0J K HOBOMY OCHOBaHUIO. JleCATUYHBIN
W HAaTypaJbHBIN JIorapudMBbl, YUCIIO €.

[IpeoOpa3oBanusi BbIpaXXCHUM, BKIIOYAIOMIMX apu(MeTUYecKue omeparuu, a
TaKXe Omepallii BO3BEJACHUS B CTENEHb U JJOTapu(PMUPOBAHUS.

DOyHKIHH.

CrenenHast (yHKIMS C HaTypalbHBIM I[IOKa3aTeneMm, €€ CBOWCTBa W Tpaduk.
Bepmukanvnvle u copuzonmanvbHvle acumnmomsi 2pagukos. I paguku 0pobHo-
JIUHEUHbIX DYHKYULL.

[TokazaTtenbHast GyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U IpaduK.
Jlorapudmuueckas pyHKIus, €€ CBOMCTBA U TpaduK.

[IpeoOpazoBanus rpaduKoB: MapajyIeNbHBIA MEPEHOC, CUMMETPUS OTHOCUTEIHHO
OCe KOOpAWHAT W CHMMETPUS OTHOCHUTEIBHO Hadajla KOOPAMHAT, CHMMETPHSI
OTHOCHUTEJIBHO MPSAMOHN y=X, PacTsHKCHHE M C)KAaTHE BIIOJIb OCEeH KOOPIUHAT.

Havyaja mareMaTu4ecKoro aHajusa.

[Tnomane kpuBonMHEHHON Tpaneruu. IloHsTre 00 ompenciIeHHOM HHTETpale.
[TepBooOpa3znas. [TepBooOpasnbie anemMeHTapHbIX QyHKIUH. [IpaBuna BerauciaeHus
nepBooOpazubix. @opmyna Herotona-JleiOnuma.

[IpuMepbl TpUMEHEHHS HHTErpaia B (PU3UKE U TEOMETPHH.

YpaBHeHUS U HEPABEHCTBA.

Pemiennie parnuoHadbHBIX, TOKa3aTEIbHBIX, JIOTapUMHUUECKUX YpaBHCHUN U
HEpABEHCTB. PenieHne HppanMoHaJIbHBIX U TPUTOHOMETPUYECKUX YpPABHEHUH U
HepageHcme.

OCHOBHBIE TIPUEMBI PEIICHUS CUCTEM YPaBHEHUWH: MOJCTAHOBKA, aareOpandyeckoe
CIOKEHHE, BBEICHUE HOBBIX IIEPEMEHHBIX. PaBHOCHWIBHOCTh ypaBHEHUHU,
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HEpPABEHCTB, CHUCTEM. PellleHne CUCTeM ypaBHEHUW C JIByMsI HEW3BECTHBIMHU
MPOCTEUIINX TUIIOB. PElIeHne CUCTEM HEPABEHCTB C OJHOW NIEPEMEHHOM.
JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpenHeM apudMETHUYECKOM U
CPEIHEM T€OMETPUUECKOM JBYX YHCEIL.

Hcnonb3oBanrue CBOMCTB M TpadukoB (PyHKIHMH TpU PEIICHUHW YpaBHCHUN U
HepaBeHCTB. MeToJ HMHTEepBasioB. M300pa)keHne Ha KOOPIAMHATHOW IUIOCKOCTH
MHOKECTBA PEIICHUN YpAaBHEHHII M HEPABEHCTB C JBYMS MEPEMEHHBIMU U HX
CUCTEM.

[IpumeHeHne MaTeMaTUYECKUX METOJIOB MU PEIICHUST COACPKATEIbHBIX 3a0a4 U3
pa3IMuUHbIX O0NacTell Hayku W mpakTuku. WHTepriperauus pe3yiabTara, yder
peanbHbIX OTPAaHUYECHUN.

DJieMeHThl KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BEPOSITHOCTEM.
Tabnuunoe U rpaduveckoe MpeACTaBICHUE JaHHBIX. UHCIIOBBIE XapaKTEPUCTUKU
PSAIOB TaHHBIX.

l'eomempuueckas  eeposimnocms. [loHSATHE O  HE3aBUCUMOCTH _ COOBITHH.
Heszasucumvle nosmopenus ucnoimanuii ¢ 08yms ucxooamu. BepoSTHOCTb H
CTaTUCTUYECKAasl YacTOTa HACTYIJICHHs COOBITHS. Cmamucmuyeckue memoovl
obpabomxku unghopmayuu. I'ayccosa kpueas. 3axon 60abUWUX YUCEIL.

CpencTBa KOHTPOJISI H Y4eOHO-METOIMYECKUE CPeCTBA 00yUeHHUsI

JUisi ipoBeJIeHNs KOHTPOJIBHBIX pabOT HCMOb3yeTcsl «Anredpa U Havaia
ananu3za. KouTposbHbie paboThl g 11  kiacca o0meo0pa3zoBaTebHBIX
yupexaeHuil (nmpopuibHblii ypoBeHb)» ABTop B.M. I'mH30ypr, mox penakuuein
A.T'. MopakoBuya. - M.: MueMo3suHa, 2007.

JUist mpoBeAeHUs MNPOMEXKYTOYHOM aTTECTAlUU MCIOJb3yeTcs y4eOHO-
METOAMYECKOEe nmocodne «Anredpa v Havana aHanu3a. TecThl sl TPOMEKYTOUHON

arrectanuu 11 kmace» nmoxa peaakmuend .. JIpicenko. PoctoB-Ha-/ony: Jlernon-
M, 2008.
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A-11 KoHTponbHaa pabota N2 1 «MHorouneHbi», §81—-3. (1u)

BapumaHnTt 1

1. JaH mHorouneH

f(a,b)=2ab® —11a® —3ba’ + 5ab® + 7a’b + 4a(-1)ba—(a+b)ab.

a) NpueeanTe AaHHbIM MHOFOY/IEH K CTaHAAPTHOMY BUAY.
6) YcTaHOBWTE, ABNAETCA N AAHHbIN MHOFOYEH OAHOPOAHbIM.
8) ECAu AaHHbIN MHOFOY/IEH ABNAETCA OAHOPOAHbIM, ONpeaenunTe ero
cTeneHb.
2. Pa3noxuTe MHOrouNeH Ha MHoskuTenn: a) X' —3x® +3x—9;
6) 6a° —5ab—6b°.

3. Pewwure ypasHenne X° —7X+6=0.

A-11 KoHTponbHa!

BapuaHT 2

1. JaH mHorouneH

f(x,y)=2x3(-1)y>x-
a) NpueeanTe AaHHbIV
6) YcTaHoBUTE, ABASE]
B) ECNM AaHHbIA MHOT

CTeneHb.

2. Pasnoxkute mHoroune

3. PewwTe ypaBHeHWE |

4. [loKaXKuTe, Y4TO BblparkeHue a®—2a’ +a° penntca Ha a—1.

4. [loKa)kute, 4To BbIpa;

5. Tpu Kaknx 3Ha4eHna napameTpos a M D mHorounex

f(X) = 4x* —16x> +3x* + ax + b penutca 6e3 octatka Ha MHOTOUNEH

g(x) = x* —4x+1?

5. [pwn Kaknx 3HauyeHuA

f(x) =5x* +20x° +

g(x) =5x* +10x + €
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A-11 KoHTponbHaAa pabota N2 1 «MHorouneHbi», §§1-3. (2u4) A-11 KoHTponbHa
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BapwmaHt 3

1. Haligure octatok ot genernsa mHorounera f(X) =13x° +67x* —3x+4 Ha

mHorouneH P(X) = x> +5x+1.

2. laH mHorouneH

BapuaHT 4

1. HaguTe ocTaTokK OT [

mHorouneH P(X) =2

2. laH mHorouneH

f(x,y)=7xy? +xy?(=3)x® —11yxy +17 - 7x* +2y® —2x*y*x* —(2x+ y)x—y) f(a,b)= azb(a3b—b2;

a) NpueeanTe AaHHbIA MHOTOY/IEH K CTaHOAPTHOMY BUAY.
6) YcTaHOBUTE, ABAACTCA /1M AAHHbINA MHOrOYNEH OAHOPOAHbIM.
8) Ecnun AaHHbIN MHOFOYEH ABAAETCA OAHOPOAHbIM, ONpeaesnnTe ero

cTeneHs.
3. Pa3NoK1Te MHOTOYNIEH HA MHOXWTENN: &) 4y2(y —3)+ (3— y)z;

6) 8a® —36a’b +54ab? —27b3.
4. Pewute ypasHenue: a) y° —2y? —3y+10=0;

6) X(x +1)x+2)(x+3)=3.

a) NpuseanTe AaHHbIV

6) YcTaHoBUTE, ABASE]

B) ECNM AaHHbIA MHOT

cTeneHb.

3. Pasnoxute mHoroune

4. PewunTte ypaBHeHUE: :

2y? —xy =3
y? +4yx —3x* =6.

5. Pewnte cucrtemy ypaBHeHWUM {

6)

5. PewunTe cnuctemy ypas

6. Mpwu KaKknx 3HaYeHMAX NapameTpa a MHOroYeH
f(x) = (x* +(2a+1)x +2a)x* —(a+2)x + 2a)x 1)

MMeEeT KpaTHble KOPHU? HaihauTte 3TU KOpHMU.

6. Mpn KaKNx 3Ha4YeHMUAX
f(x)= (x2 —(3a-4)

MMeeT KpaTHble KOPHU
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A-11 KoHTponbHaAa pabota Ne 1 «MHorouneHbi», §§1-3. (2u4) A-11 KoHTponbHa
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BapuaHTt 5 BapuaHT 6

1. Haitgute octaTok oT geneHus mHorodneHa f(X) = X3 + X Ha 1. HaguTe ocTaTokK OT [
mHorouneH P(X) = X% + X +1. mHorouneH P(X) = X
2. laH mHorouneH 2. [laH mHorouneH
f(xy)= ey + Xy xy? - 2xty(-D)y°-y°y*x* + fF(xy)=2xy"xy2 -
+15x*yx®y? +x2y2(x5y—x2y“) +xy—(3x2 +yXy2 -
a) NpuseanTe faHHbLIA MHOTOY/IEH K CTAaHA4APTHOMY BUAY. a) NpuseanTe faHHbLIY
6) YcTaHoBUTE, ABNSAIGTCA 1N Jl@aHHbI MHOTOUY1eH OAHOPOAHbIM. 6) YcTaHoBUTE, ABASE]
8) Ecnu AaHHbI MHOFOYNEH ABNAETCA OAHOPOAHBIM, OnpeaenuTe ero B) Ecnv gaHHbIM MHOI
cTeneHb. CTeneHb.
3. Pewwure ypasHeHue: a) y° —7y? +4y+12=0; 3. PewwuTe ypaBHeHue: :
6) 2x° —x? +5x+3=0. 6)
4. Pa3noxu1Te MHOTOYNEH Ha MHOXUTeAn: a) Y° —6+11y —6Yy?; 4. Pa3noxute mHoroune

6) X' —(a% +1)Z +a2.

5. Pewnte ypasHenune 2X* —7x° +9x* —7x+2=0. 5. Pewwunte ypasHeHue 4

X+y=1
6. PewunTe cuctemy ypaBHeHUM’ 6. Pelwnte cnuctemy ypas

x*+y* =17,

7. Mpn Kaknx 3HaYeHnAX napameTpa d MHOro4vaeH 7. Mpn KaKNX 3HAYEHUAX
f(x) = (x* - (2a—3)x—6a)x? —(3a+2)x+6a)x —3) f(x) =(x* —(3a—5)
MMeeT KpaTHble KOpHU? Haliante sTn KOpHMU. MMeeT KpaTHble KOPHY
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A -11 KoHTponbHasa pabota No2 no teme «KopeHb h-oii cTeneHu u ero A—-11 KoHTponbHas p:

csoiictBar», §8§4-7. (2u) cBoucTBa», §§ 4
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BapuaHTt 1 BapuaHT 2

=

. Bbiuncaure: a) 3/—0,

1. Bbluncaute: a) ‘{/0,0625 —3/-243; 6) Q/Z3 3P -‘{/25 .37,
2. Pewwure ypasHenue: a) ¥2x+1=3; 6) I¥x* —x-131=-5.

2. PewwnTe ypaBHeHMe: ¢

3. Moctpoiite rpaduk dyHKumn Yy = 3R/ X+1-2.

3. NocTpounTe rpaduk ¢

¥x+3

4. Haipute obnactb onpegeneHna GyHKuumn y = UYx? —5x+6 +
AN=X+2 4. Haingute obnacTb onj

Ya® —24/ab
3fa? —43/ab + 43b? 5. YNpOoCTUTE BbIpaKeH

5. YnpocTtuTe BbipaxkeHue

6. Pacnonoxute B nopsake ybbiBaHMA creaytolme Yymcna: \/5 3\’/5 %
6. Pacnonoxwute B nops

1
7. HaliguTe 3HaYeHue BbipakeHNa 3/343x° +4/81x* —~/64x2 npm X =——. .
2 7. Hangute 3HaueHue Bl

8. Pewwmute HepaseHcTBo /X —1 < —X+3. x=-025.
9. PewwTe ypasHenune /81X +3/243x* =6. 8. PeluuTe HEpaBeHCTBO

9. PewwuTte ypaBHeHMe
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A -11 KoHTponbHasa pabota N22 no teme «KopeHb h-oii cTeneHn u ero A—-11 KoHTponbHas p:

cBoiictBa», §84-7. (2u) cBoiictBa», §§ 4
BapuaHT 3 BapuaHT 4
1. Bbluncaute: a) 4/1296 —3{/— 0,064; 6) 3{/72 .5* -3\'/74 .5, 1. Bblumncaure: a) /-0,

. Pewnte ypasHeHue: a) ¥/—2x—5=-0,2; 6) Yx* —2x+61=2. 2. PewmuTe ypaBHeHME: :

2
3. MocTpoitTe rpaduk dyHKUMM Y = —3/X —1+ 3. 3. MocTtpoiiTe rpaduK ¢
4. Haitante obnactb onpegeneHuns GpyHKUUM 4. Haiiante obnactb onj

:6\/3—x+ﬂ—\/5x2—16x+3. —4fox—1- X
y Vb5x -1 y 4 -x

Jab-4b  a’+b?
7 a? —p? . 5. Ynpoctute BbipaxKeH!
(a—b)-%/i

6. Pacnonokute B nopaake ybbiBaHUA ciedytolme ymcia: \/5 3\’/§ 5. 6. Pacnonoute B nops

5. YnpocTtute BbipaxkeHune
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JWx+ af ~164x

4X—i

Yx

7. YnpocTtuTe BblparkeHue

npum X=9.

n Haﬁ,ﬂ,MTe €ro 3Ha4yeHue

7. YnpocTuTe BblparkeH

npn X =-32.

2
8. PewwuTe HepaBeHCTBO Ux-1<=.
X

9. Pewure ypasHeHne §/128y° +5/64y = 24.

8. PelwunTte HepaBeHCTB(

9. PewwuTe ypaBHEHME |

A —-11 KoHTponbHasa pabota No2 no teme «KopeHb h-oii cTeneHu U ero

cBoiicTBa», §8§4—-7. (2u)

BapuaHTt 5

7/26'53 )

1. Bblumucawure: a) 8 —7;—2 +4/0,0001; 6)

2. Pewwte ypasHeHue: a) V3X° —2X =1; 6) i Z)I.(+33 =2.
Zx+1

3. MocTpoiite rpadmk dyHkummn Yy = 23/— X —1+1.

4. Hangute obnactb onpegeneHna GyHKLUMK

A—-11 KOHTpOANbHasA p:

cBolicTBa», §§ 4

BapuaHT 6

1. Bbiumncaure: a) 4/0,0(

2. PewwTe ypaBHeEHME: ¢

3. MocTtpounTe rpadpuk ¢

4. Haliaute obnactb onj
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y:G\/x2+x—2+X—_3—8«/3x+7. y=x2—x-6-—2
4
Y(x-1) Y

(‘i/az +7-2a\7 +§/a—ﬁj§/a+ﬁ
3/56 —8a? '

5. ¥YnpocTtute BblpaxkeHue

2]

. YnpocTtuTe BbiparkeH!

6. PacnonoxuTe B NopazKe Bo3pacTaHua cregytowme uncna: /2, V6, 4/7. 6. Pacnonoute B nops

fa_ ib +J(s¢a_%)2

7. YnpocTtuTe BblparkeHne — + +3/b  u HaitguTe ero 7. YnpocTuTe Bblparket
2 2%a 4/a

3HaveHve npn a=1 b=-8. 3HayYeHWe npu a =
6 2
8. PewwnTe HepaBeHcTBO /— X+ 63 > ——. 8. PewwuTe HepaBeHCTB!
X
9. Pewwte ypasHeHune 4256 +4 = {512x> . 9. PelmTe ypaBHeHwe
A-11 KoHTponbHasa paborta Ne3 no teme «CreneHHaa GpyHKLMA» A—-11 KoHTponbHas p:
§§8-10 (1u) §§8-10 (1)
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BapumaHnTt 1

11y 1 21

1. Bbluncaure: a) 273 _(5) ; 6) (33 —1}[33 + 33 +1J.
O A A A
2. YnpocTuTe BbipaXkeHue (a“ +b4j —(a“ —b4] .

2 1
3. Pewwnte ypaBHeHne X 2 —X 3 —-2=0.

3

4 _
4. CocTaBbTe ypaBHEHMWE KacaTeNbHOM K rpaduky dyHKumMmM Y = § X4 —x?

BTOouke X =1.

BapuaHT 2

1
1. Boluncaute: a) 814 +

2. YnpocTuTe BblpaxKeHu

3. PelwnTe ypaBHeHNe X

4. CocTaBbTe ypaBHeHME

BTouke X =1.

3

2 4
5. Pewwute HepaseHctBo X 4 —1< (X—l)E.

5. PewunTte HepaBEHCTBA

3
6. Pewute ypaBHeHue Z° + 8 = 0 Ha MHOKecTBe KOMMAEKCHbIX Yncen.

6. PewwuTe ypaBHeHMe
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A-11 KoHTponbHasa paborta Ne3 no teme «CreneHHaa GyHKLUA»

§5§8-10 (2u)

BapuaHT 3

1

LoV 2 2 4
1. Bbluncaure: a) 1253 —(Ej ; 6) (2—33J(4+2-33 + 33

2. YnpocTute BbiparkeHue:

|

3 3
1 1 1 _ 2 2
a)(a4+2J(a4—2j(a2+4j; 6) bl_a +b
= a-b
a2 +b?

N = [«})

2 1
3. Pewwute ypasHenne 5X 3 +4x 3 -1=0.

4. CocTaBbTe ypaBHeHWe KacaTe/ibHOM K rpaduky GyHKLUM

1
2

- L, 2
y=2X 2 -X —g, napansienbHon bucceKkTpuce NepsBoii KOOPANHATHOMN

A—-11 KOHTpONbHasA p:

§88-10 (2u)
BapuaHTt 4

1
1. Bbiumcnure: a) 1212 -

2. YNpocTUTe BblparkeHu

[

3. Pewwunte ypasHeHue 4

4. CocTaBbTe ypaBHEHM¢

1
y =—2X 2 x4l
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4yeTBepTu.

5. HaliamTe Hanbonbluee M HaMMeHbLLee 3HaYeHNA GYHKLMUK

3
y:_%x2 +%X3 Ha otpeske [L; 9].

6. PewuTe HepaBeHCTBO (— X)g =12 (X +1)§ .

4
7. Pewnte ypaBHEHUE Z + 4 = 0 Ha MHOXeCTBe KOMMNEKCHbIX Yncen.

1
8. Pewwure ypasHenme 3X° + 2x3 +10x —130 = (18 - 5X)§ .

4yeTBepTu.

5. Hangute Hanbonbluee

3
y:%x2 _Ae
3 3

6. PewmnTe HepaBEHCTBO

7. PewwnTe ypaBHeHUe 7

8. PewuTe ypasHeHwe €

A-11 KoHTponbHasa paborta Ne3 no teme «CreneHHaa GpyHKLUA»

§§8-10 (2u)

A—-11 KoHTpOnbHasa p:

§§8—-10 (2u)
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BapuaHTt 5 BapuaHT 6

1

1 - 4 4 8 1
1. Bblumcaure: a) 3433 _(8_1].} 4; 6) [3—53J[9+3~53 +53j. 1. Bblumncnure: a) 243°
2. YNpocTuTe BbliparKeHue: 2. YNpocCTuTe BbIpaXKeHl
1 1 L1 b
2 2 11 1 a
a) lab —+ lba —|-a b z; a) | (ab)2 -
a?+b2 a?-p? a+(ab)
3
1 1 12
) 714‘71 abh? ailb
11 1 |a2 p> O == | T
%) 1 B 1 * 1 1\2 |’ a-b ) ba? a
a* b* (bA +a4J

, . 3. PewwuTe ypaBHeHME ¢

3. PewuTe ypaBHeHHe 3X 5 +2x 5 —1=0.

4. CocTaBbTe ypaBHEHME
2
4. CocTtaBbTe ypaBHeHWe KacaTeNbHOW K rpaduKy dyHKumMm Y = (2 Cos X)§

T

B TOYKe X = —.

72' 6
B TOYKe X = —.
3

5. HaguTe Hanbonblie

5
5. Hahgute Hanbonbliee U HaMMeHbLUee 3HaYeHUsA GyHKUMK Y = ? X4 —4x° y = 108 X% . 1 y
5 2

2

Ha otpeske [1; 81].

6. PelunTe HepaBeHCTBO
3

3 5
6. Pewmnte HepaBeHCTBO (— X)s -1< (X +1)3 .
7. PewwnTte ypaBHeHne Z

3
7. Pewwute ypasHeHne Z2° —6Z —9 =0 Ha MHOXecTBe KOMNNEKCHbIX Yncen.
ymcen.

1
8. Pewwure ypasHenmne 3X’ +X* +8x—10 = (35—3X)§ .
8. PewwnTe ypaBHeHMe

A —-11 KoHTponbHaa pabota No4 no Teme «lokasaTenbHaa GyHKLMA. A—-11 KoHTponbHas p:
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MoKa3saTenbHble ypaBHeHUA U HepaBeHcTBa», §§ 11 — 15. (2 u)
BapumaHnTt 1

1. MNocTpoliite rpadmk pyHKUNK:

a) y=05"+1; 6) y=log,(x+3).

2. PewwwuTe ypaBHeHMe: a) (ij = \/I; 6) 4* +7-2"1=45.
49 7

1

! 1 \5-3x
3. PewwnTe HepaseHcTBO 3°%2 S(gj .

oS
8

4. Boiuucnute log,

7 1)7
5. CpasHute uncna: a) a =log, 3 b=|=]|;
5

6) a=log, 500, b =%/10000 .

X

6. PelumTte HepaBeHCTBO % >2log, J2.

MoKasaTenbHble
BapuaHT 2

1. MNocTpoiite rpaduk ¢

a) y=37"; 6) y=|
2. PewwnTe ypaBHeHMe: ¢

3. PewwnTe HEpPaBEHCTBO

1
>
4. Boiumucnute log, ~—

€

5. CpaBHUTe uMcCna: a) &

6) a:

7. Peluunte HepaBeHCTBO 7 <1-x2.

6. PewnTte HepaBeHCTBO

7. PewmnTe HepaBeHCTBA
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A -11 KoHTponbHaa pabota No4 no Teme «lokasaTenbHaa GyHKLMA. A—-11 KoHTponbHas p:

MoKasaTenbHble ypaBHEHUA U HepaBeHcTBay, §§ 11 — 15. (2 u) lNMoKa3aTenbHble

BapuaHT 3 BapuaHT 4
1. MocTtpounTe rpaduKk GyHKUNM: 1. NocTpotiite rpadpuK ¢

a)y=2"-2; 6) y=|ogl(x+2). 1V
2 a)y=|-| ;06)Y
3
1 2-3x

2. PewwTe ypaBHeHue: a) 9* (éj =27 .3/81*3; 2. PewwuTe ypaBHeHMeE: :
6)

6) 2 — 23 _15=0.

3 1

3. PelunTe HepaBEHCTBO 21x < 0,581, 3. PetuuTe HepaseHcTeC

o 1
(1J 1250 (4!
25

4. Boiucaute log, ——
7
L)
125

4. Boiuncaute log,

tol

1
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137 =
5. Cpashute uncna: a) a =log, 7, b=0,22; 5. CpaBHWUTe uMcna: a) &
;

6) a = log, 2000, b = 3/1000 . 6) a:

4x _ox+l 6
6. PelwnTte HepaBeHCTBO ZX— <5log, §/§ . 6. PelunTe HepaBeHCTBC
7. Pelunte HepaBEHCTBO 21X < cos 2x . 7. Pelunte HepaBeHCTBC
A -11 KoHTponbHaAa pabora N24 no Teme «lokasaTenbHaa GyHKLMA. A—-11 KoHTpONbHaAa p:
MokasartenbHble ypaBHEHUA U HepaBeHCTBa», §§ 11 — 15. (2 u) MokasaTenbHble
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BapuaHTt 5

=

. NocTtpoite rpadumk dyHKunn y = {

J7-x 1 1-x
. Pewute ypasHeHue: a) 27 3 =4 (—) ;

6) 57 (52 +4)=1.

05", x<1,
log, (x+1), x>1.

BapuaHT 6

=

. MoctpoiTte rpaduk Py

. Pewmwnte ypaBHeHMe:

6)

1) 3-x
3. PelumnTte HEpPaBEHCTBO 3 -3<V27. 3. PelunTe HepaBeHCTBC
-3
1
9% (27 12!
4. Boluncaute log - 4. Bobluncante log, —
3 371 . 812 5
5. Pacnonoxute B nopaake Bo3pacTaHUA yncna: 5. Pacnonoxute B nops
1 1 1
3 100 - L
a=0,3% b=log,,—,c=05°%. a=0,2 2, b=log,
3
1) 1
6. PelunTe HepaBEHCTBO [5) -1> §|Sin 3X| ) 6. PelunTe HepaBeHCTBC
7. Pewwute ypasHeHue 2-27* —5-18* +5.12* —-3-8* =0. 7. PewwuTe ypaBHeHMe 3
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A — 11 KoHTponbHasa paborta Ne5 «J/lorapudmunueckan GpyHKLMUA.

Norapudmmnueckmne ypaBHeHUA U HepaBeHCTBay, §8 16 — 19. (2 u)

BapuaHTt 1

1 5+1 81
1. Bbluncaute 36 & OB

2. PewwuTe ypasHeHwue:

a) lgx—1g12 = log,, (x +1)—10g, 0, 4;

6) 1og§(x—1)_210g1 L — 210g27;

Lx-
) X" =e’X.

3. PewwuTe HEepPaBEHCTBO:

1 11 logg x 5 logl (6-5x)
a)log. (x—2)>-3lo 3\/:; 6) | 1— > =7 )
) g;( ) 243 )[25) @

4. Uccnepyiite dyHKUMIO Y = e (3X + 2) Ha MOHOTOHHOCTb U 3KCTPEMYMbI.

A —-11 KoHTponbHas pa

Norapudpmunueck

BapuaHT 2

1 5-1 ,
1. Bbluncaute 8°8°°%

2. PewwTe ypaBHeHUE:

a) log, x+1log 4 <
6) log? (4 —x)+ 1

) X% = 1.
9

3. PewwnTte HepaBeHCTBO

a) logl(x—5)>—

2
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5. K rpadury oyHkumm Y = IN(2X + 4) nposeseHa kacatenbHas, napannenbHas 4. Wccneayiite GyHKLMHK

npamoin Y = 0,5X — 3. Hailamte TouKy nepeceyeHus 3Toi KacaTebHOM C OCbIO X.
5. Krpadumky pyHKumnm

6. Pewwure HepaseHcTeo log.,, (1— 2X) > log,,, 3+log.,, X*. Buccektpuce nepsol

Tpeyro/sibHUKa, oTcet

—3x
1 .
3.2 _
log; y +(§j =127 6. PelwmnTe HepaBeHCTBO
7. PewunTe cuctemy ypaBHEHW

1 —X
log: y* —2(§j -log, y =127 -25".

7. Pewwute cnctemy ypai

A —11 KoHtponbHas paborta Ne5 «Jlorapupmunueckas GpyHKLMUA. A —-11 KoHTponbHas pa
JNorapudmuueckue ypaBHeHUA M HepaBeHCTBa», §8 16 — 19. (2 u) JNorapudpmmnueck
BapuaHT 3 BapuaHT 4
1. Hangure log, 20, ecrn Ig2=a, Ig3=D. 1. Haitgure log,; 75, e
2. PewwuTe ypaBHeHwue: 2. PewwuTe ypaBHeHMe:
a) log, (3x—2)+log, 0,25 =log, x - log,, 64 ; a) log,(4x —3)+1
3
4 3 logéi-f—logES )
6) log’(x=5)+log, —=[2| = *; 6) log2(3x+1)—:
’ -5 5
lgx-+11 3. PewwnTe HepaBEHCTBC
B) X & =109,
9 log; (x+1) y
3. Pewunte HepaBEHCTBO: a) 1% > P
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1 log; (x—1) 2 logl(x+5) .
a) (2Zj <[§j *; 6)log,  (2x+1)<log, , 8+log, , x°. 4. Vccnepyiite GyHKuUMK

4. Uccnepyiite dyHKUMIO Y = e¥ (X2 + X —1) Ha MOHOTOHHOCTb W SKCTPEMYMDbI.

MU 3KCTPEMYMbI. 5. U3 Touku A (0;-1) npos

5. U3 Touku A (0;1) npoBeanTe KacaTeNbHY K rpaduKy GyHKUMKM Y = — In(2e2x).

6. PewmnTe HepaBEHCTBA

6. Pewnre HepaseHcteo log, (x—1)> x* —2x—9.

3
-3 —3x
log3 [lj + (lj =296
Y 3 7.

2 -X
(%log2 yzj —3(%) ‘log, y =148 3",

7. PelunTe cuctemy ypasHeHMii PewwuTe cnctemy ype

A — 11 KoHtponbHas pabora Ne5 «Jlorapupmuueckana GpyHKuuA. A —11 KoHTponbHasa pa
JNorapudmuueckue ypaBHeHUs M HepaBeHCTBa», §8 16 — 19. (2 u) JNorapudpmmnueck
BapuaHT 5 BapuaHT 6
1. Hamngure log,;162, ecrn log, 2=a, log,5="b. 1. Hangure logy, 168,
2. PewuTe ypaBHeHue: 2. PewwuTe ypaBHeHUe:
2 2
a) Iogs(x —7)+ log, o, 324 = log, , X —10g4,581; a) Iog3(x —3)+I

83 3 logil,5+10gi2
6) log2(x—1)—log, :[—j " B) 69X =72-x"°,

Ex—l

6) logZ(5—x)+2

3. Pewwute HEPaBEHCTBO! PewwnTte HEPaBEHCTBO:
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Iogl(IZ—Gx)
a) 6’25logx(2—x) <(§) x ; 6) 1og2x(x2 —5x+6)< SIgW.

2 3
4. Viccneayiite dyHKumio Y = e *1(X2 _Ej Ha MOHOTOHHOCTb

N 3KCTPEMYMbI.

10
5. Pewnwte HepaseHctBo —— + log, (x —1)+log, x> 0.
x+1 3 2

a) 2,56"°%" > (5
8

4. Uccnepynte GyHKLMH

N 3KCTPEMYMbI.

5. PewmnTte HepaBeHCTBA

1 —4 1 -3x
Iogg(—j + (—j =61
y 2

(2Iog5 y2)2 —4(%) -log, y =61—2%

6. PelwmnTe cuctemy ypaBHEHWI

PewunTte cncrtemy ypaBHe

7. Tpn Kakom 3Ha4YeHUW NnapameTpa d rpapukm GyHKUMn y = a\/; my=e'

MMEIOT OOLLYIO KacaTeslbHyo?

7. Tlpy KaKOM 3HaYeHUH

MMEIOT o6u.|,yro KacaTest

A — 11 KoHtponbHas paborta Ne6 «lMepBoobpasHas u uHTerpan»

§§20-21. (1u)

BapumaHnTt 1

1
1. JoKaxuTte, 4yTo dyHKUMA Y = g X® —C0S 2X aBnseTcs nepBoobpasHol 4na

dyHkummn Y = X' +2sin 2x.

2

3
2. na paHHON GYHKUMM Y = —— — — HallguTe Ty nepBoobpasHyto,

Vax+13 X

rpaduk KOTOPOW NPOXOAMT Yepe3 TOUKY A(— 3; —2).

A —-11 KoHTponbHas pa

§§20-21. (1u)

BapuaHTt 2

1. loKaxuTe, UTO OYHKI

dyHKuMn Y = X° 43

2. Ona paHHOM GYyHKUUM

rpaduKk Kotopoi n
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3. BbluncauTe onpeseneHHbIN HTerpan:

T 2 3 2
a) L sinx dx; 6) 4x” = 5x +2X+1dx.
1

o \Vx 2

X

4. Haiigute nnowaas ourypbl, orpaHUyeHHon rpadmkom GyHkumm Yy =1+ x?

n npamoin y—2=0.

5. U3BecTHO, uTo dyHKumMA Y = F(X) — nepBoobpasHas ana GpyHKuMM

y = (25X —x® KX —3. Uccneayiite dyHKLMIO F(X) Ha MOHOTOHHOCTb

N 3KCTPEMYMDbI.

Bbiuncnure onpeaen
a2 1

a)J. ———_4+cosX |
X

Hanagute nnowaap ¢

6. Mpun KakMx 3HaYeHUAX NapameTpa a BbINOJHAETCA HEPABEHCTBO

(4x—a)dx <5a-6?

s 1

. N3BecTHO, 4TO PYHKL,

y=(4x—x3)\/I

N 3KCTPEMYMbI.

6. MpK KaKNX 3HAYEHUA)

(b — 4x)dx 3

P —— T

A — 11 KoHTponbHas pabota Ne6 «MepBoobpasHas U MHTerpan»

§§20-21. (2u)

BapuaHT 3

1.
1. flokaxuTe, 4to dYyHKUMA Y = x® +§sm3 X —5 asnaerca nepsoobpasHoit

ana dyrkummn Y = 3x° +Sin® XCOS X .

A —11 KoHTponbHas pa

§§20-21. (2u)

BapuaHTt 4

1. lokaxKuTe, 4To YHKL

ana oyHkummn Yy =4
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12 5 .
— — HallauTe Ty nepBo06pasHyio,

2. 0na paHHOM PyHKUMK Y =
2x+3  Xx?

rpaduKk KOTOPOM MPOXOAMT Yepes TOUKY A(—l; 2).

3. BbluMcauTe onpegeneHHblA MHTerpan:

dx; 6) |sin®3xdx.

2

3 3 2
4x° — X —-2Xx-3
a)J-
1 X

Ot | N

4. Haligute nnowagb GUrypbl, orpaHUYeHHON rpadmkamm GyHKUMK Y = x?

noy=2x-x°.

2. Ona paHHOM GyHKUUM

rpaduK KoTOpoW npc

3. Boblumcaute onpegen

2

2%+ x? —x-
a)J-
) X

4, Hangnte nnowagb ¢l

y=(x+1)"n y=1

5. U3BecTHO, uto dyHKumMA Y = F(X) - nepsoobpasHas ana GyHKuMM

y = (x* ~81x\/x—5 . Cpashure F(7) u F(8).

5. W3BecTHO, uTo dYHKL,

y:(—x3+49x X -

6. MpKn KakMX NONOXKUTENIbHbIX 3HAYEHUAX MapameTpa a BbINOAHAETCA

a
HepaBeHCTBO J.(BX2 —4x+ 2)dx <a?
0

A — 11 KoHTponbHas pabota Ne6 «MepBoobpasHas u MHTerpan»
§§20-21. (2u)

BapuaHT 5

5
1. NokaxuTe, uto PyHKUMA Y = +/ X? — 2 + = aBnsetca nepBoobpasHoi 4A
X

6. lNpun KakMX NONOXKUTE

HEpPaBEHCTBO

A —11 KoHTponbHas pa
§§20-21. (24)

BapuaHT 6

1. [Ookaxkute, yto OyHH
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byHKUMn Y =

2 .
2. ina paHHON GYHKUMK Y = —22 +5in 3X HalauTe Ty nepBoobpasHyto,
COS™ £ZX

. T
rpaduK KOTOPOW NPOXOAMUT Yepes 3a4aHHYH0 TOYKY A(E, 2)
3. HaliguTe HeonpeAeneHHbI UHTErpan:

a)jS PA_3 jdx 6)I5X 3+l

1§

2
4. BblunMcauTe onpeneneHHbl UHTerpan: a) I 6) .fsin“ xdx .
J3-2x °

5. Hanngute naowaab ¢purypbl, orpaHUYeHHON rpapuKkamm GyHKLNK

=[x* -1 v y=11-|x.

byHKUMM Y =
2. Ans paHHOMN PyHKUNK

rpaduK KoTOpoOW Npo

3. Haliaute Heonp. UHT

4. Bbluncaute onpegen

5. Hanaute nnowagb ¢

2‘1—X2‘ "

6. Mpun Kaknx oTpuLLaTesIbHbIX 3HAaYEHUAX NapameTpa a BbINOJHAETCA

(237 -3 )ix <07

HEepPaBEHCTBO

D — O

6. Mpun Kaknx oTpuuaTe/

0

-2

HepaBEHCTBO J.[4 ’
a

7. [laHa KpMBONMHeHaA Tpaneuus, orpaHNYeHHasa TMHUAMM
y=+4/X-1 y—2=0, Xx=0. Kakyto 4acTb niowagm Tpaneumm cocrasnser
NAOLWaAb TPEYro/bHWKa, OTCEKaeMOro OT aHHOM TpaneLumn KacaTenbHoM,

NpPOBEeAEHHOMN 13 TOUKM C KOOPAMHATaMU (—L‘ —l), K MHUK Y = \/;—l?

7. [daHa KpnBOANHEIHa:

y—-1=0,x-2=0.

naowaab TPeyroibHM

I'IpOBE,EI,EHHOVI 13 TOUI

A — 11 KoHTponbHasa pabora N27 no teme «YpaBHEHUA U HEPABEHCTBa»

§826-29. (24)

BapuaHTt 1

A —-11 KoHTponbHas pa

§8§26-29. (2u)

BapuaHT 2
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1. PewwuTe ypaBHeHuUe:

a) 1 + 2 =2;
x(x-2) (x-17

6) 25inxcosx+\/§—2cosx—\/§sinx:0;

2x-1-3 )
B) 0,577 =2~
2. PewnTe HepaBeHCTBO:

log, , log, 25

———>0; 6) |2 >2,5x+15.
10g3(—5x+6)> ) | x+]j o

3. Pewure ypasHenme log,(x +25) = 2%,

4. PelunTe ypaBHeHMe |sin X| =SiN X+ 2C0S X.

5. BHYTpu paBHObeApeHHOro NPAMOYro/ibHOMO TPEYro/ibHUKa CAyYaiHbIM
06pa3om BbibpaHa TouKa. KakoBa BepOATHOCTb TOTO, YTO OHA PACNOOMKEHA

61MKe K BepLIMHE NPAMOro Yria, Yem K BepLIMHAM ABYX ero OCTPbIX Yr1os?

1. PewwuTe ypaBHeHuUe:

1 2
—+
X(x +2) (x4

a)

6) sin2x—2sin’

_5.
B) 3\3x+4\ :(EJ
3

2. PewwTe HEpaBeHCTBO

log(2x —3) S
logl log, 9

3

3. Pewwurte ypasHeHue |

4. PewwuTe ypaBHeHUE |(

6. Peluunte ypasHeHue Sin(— %) = |Og3(x2 + 6X +12).

5. BHyTpu KBagparta cny

BE€POATHOCTb TOlO, YT

Kpyra?

6. PewwTe ypaBHeHME |

A — 11 KoHTponbHas paborta N27 no teme «YpaBHEHUA U HEPABEHCTBa»

A —11 KoHTponbHas pa
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§8§26-29. (2u)

BapwmaHt 3

1. PewwuTe ypaBHeHuUE:

2 3

D o) e 2)

=1;

|31 beo2 (3]
. . Tl2-x
6) sinx+sin2x=cosx+2cos*x; 8) 25 2 =5

2. PewunTte HepaBEHCTBO:

lg(x> -3) 2,5

<0; 6) ——
) x =2 =0 )V+ﬂ+3

7 6
3. Pewwute ypasHeHve log.(Xx—1)+——=10g.(Xx-3)——.
wnTe ypaBHEHU g;( ) il g3( ) x

|2sinx -1

i cos? X = cos? x.
2sinx-1

4. PewwnTte ypaBHeHne COS X —

<25-|x+1; 8) X% 5 100%°%*2

5. BHYTpY NpAMOYroNbHOMO TPeyrosibHWKa C OTHOLIEHNEM KaTeToB
paBHbIM 3:4 M runoTeHysoi 70 cm. caydaiiHbiM 06pa3om BbibpaHa TouKa.
KakoBa BepOATHOCTb TOrO, YTO OHA PACMONOKEHA BAUKE K MEHbLUEMY

KaTeTy, Yem K bonbluemy?

—x2 2_, . T-X
6. Pewwre ypasHerne 2% +2° 7 =2sin—=

7. PewwuTe HepaseHcTBO SIN X > |Og4(4X2 —4X+5).

§§26-29. (2u)
BapuaHT 4

1. PewwuTe ypaBHeHuUe:

8

D Gixra)

6) sinx+ cos2x :

2. PewnTe HepaBEHCTBO!

Ig(x? —15)<0
|x+4| h

a) ;

3. PewwuTte ypaBHeHue |

4. PewwuTe ypaBHEHUE ~

BHyTpu napannenorpam

cayyariHbiM 06pasom

OHa pacnosoXKeHa 6.

D, echn gnaroHanb T

B OTHOWeHun 1:3?

6. Peluunte ypaBHeHwMe !

7. PewwnTte HepaBeHCTBO
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A — 11 KoHTponbHasa pabora N27 no teme «YpaBHEHUA U HEPABEHCTBa»

§§26 - 29. (24)

BapuaHTt 5

1. PewwuTe ypaBHeHuUe:

,  25x7
+ 22 =1
VX sy

2 ‘ 1
X =X log1| —
‘ "l( zX]

6) sin xsin 2xsin3x =0,25sin4x; 8) 32 5 =22"

2. PewunTte HepaBEHCTBO:

2
a) 1g|(x—;|8)£0; 6) 6+[x—6|(2x+3)> x> —5x.
x—

3. Pewwure ypasHeHne 5* +12* =13"

‘x/§ —2c0s ZX‘

L 'sinx=4sin? xcos x.
3 = 2cos 2x

4. PewwnTe ypaBHeHUe

5. Ha koopauHaTHOW naockocT xOy cnyyaliHbim 06pa3om BbibpaHa TOUKa
M (X, y), 0<x<5, 0<y<3 rak, uto otpezok OM ssnsetca guaroHanbio

NPAMOYrosibHMKa CO CTOPOHaMMU, Napansie/ibHbiIMnu 0CAM KOOpAUHaAT.

KakoBa BepOATHOCTb TOrO, YTO N/IOWAAbL 3TOr0 NPAMOYIrO/IbHMKA 6onblie 9?

6. PewwnTe ypaBHeHne Iog3(1+ \&)z log, X.

7. PewwnTe HepaBeHCTBO (14X — 48— x? )|0g6(1+ 5sin? %) >1.

A —-11 KoHTponbHas pa

§§ 26 —29. (24)

BapuaHT 6

1. PewwuTe ypaBHeHuUeE:

2
X
a) X2 + =

(x-1)°

6) COS X COS 2XSir

+x‘ 1<>g1|

g) 27 3 =33

2. PewmnTte HepaBEHCTBA

) lg(x*—24)
|x+5|

. Pewmnte ypaBHeHue

w

4. PewwuTe ypaBHEHUE A

5. Ha KoopanHaTHoOM na
M (x,y), 0<x<86,C
NPAMOYro/bHUKA CO CT

BEPOATHOCTb TOTO, 4TC

PewunTte ypaBHeHune Iog‘
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A-11 KoHTponbHaAa paborta N28 no teme

«Cuctembl ypaBHEeHUA U HepaBeHCTBY, §§ 30 — 34.

BapuaHTt 1

1. PewwuTe ypaBHeHMUeE:

a)VX+6:QZﬂ+O25;G)¢%H—1 4x+2 =0.

2. Pewnte HepaseHcTso: 1+ 06X —+/7—3X >0,

3. PewwTe cucTemy ypaBHEHMUIA:

x2+y?=26; |2Jx+2y =3/xy;

Xy =5. °) X+y—-5=0.

4. Haiiante naowaab ¢urypbl, 3a83aHHON CUCTEMOWN HEPABEHCTB

X+Yy<5
X-y+52>0
y+1>0

5. [loKaxkute, yto gnA NtobbIX HeoTpuuaTenbHbIX YUcCen a n b BbinonHseTcs

HepaBeHCTBO (a + b)(a + 2)(b + 2) >16ab.

6. PewwwnTe ypasHeHwue B Lenbix uncnax oX+3y =11,

7. PelwunTe HepaBeHCTBO

A-11 KoHTp
«Cucrel

BapuaHT 2

1. PewwuTe ypaBHEHMUE: :

2. PewmnTte HEpPaBEHCTBA

3. Pewwte cuctemy ypai

X +y? =25
x® +y® =25(x

a)

4. Haiaute naowagb ¢!l

y >0,5x
x+0,5y>0
X+y—-3<0

5. OaHa n3 Tpex 6ovek
604Ky HanoIHWUTb BO/
Hel Bogpl. Ecam 3art

2

OCTaHeTCA 5 KOJTN4e

BbI/IMTb BOAY B NyCTY

On peanennte BMeCTun

8. Tpwu uncna obpasyoT apndMeTUYECKyo nporpeccuto. Ecam TpeTuit yneH gaHHoOM

Nnporpeccum yMeHbWMTb Ha 3, TO MOJIyYeHHble Tpu

6. PewwnTe ypaBHeHMe B

7. [oKaxkuTe, yto ANA s
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reomeTpuyeckyto nporpeccuto. Ecnm BTOpOW YaeH reomeTpuyeckon nporpeccum
HEepaBeHCTBO — + — -
a
YMEHbLWMUTb Ha g, TO MOAy4YeHHble TPU YMCAa BHOBb COCTABAT rEOMETPUYECKYHO

nporpeccuto. HaVIAMTe nepBoOHAa4Ya/IbHO 3a4aHHbIe YKNCha.

A-11 KoHTponbHaAa pab6orta N28 no teme

«Cuctembl ypaBHEeHUA U HepaBeHCTBY, §§ 30 — 34.

BapuaHT 3

1. PewwuTe ypaBHeHMUeE:

X2—2X 3
N e - e )

2. PewnTe HepaBeHCTBO: NG —1,25x+0,75x+/5—-2x >0,

3. PewwTe cucTemy ypaBHEHMUIA:

xy(x—y)=15; x¥ =729;

? ¢ -y =170. °| [y -3log, x=3.

4. Haiiante naowaab ¢urypbl, 3a8aHHON CUCTEMOWN HEPABEHCTB

y<7-X
X+0,2y>0

> —X
\y 5

5. Tpu nNONOXUTENbHbIX 4YWUCAA, CyMMa KOTOpbiXx paBHa 15, o6pasytoT
apudmeTnyeckyto nporpeccuto. Ecam K HUM nprubaBuTb cooTBeTcTBEHHO 1, 4 1 19,
TO NOJMyYeHHble TPWU YMCNA COCTAaBAT reOMETpPUYecKyto nporpeccuto. Hangute

nepBoHa4Ya/Z1IbHO 3a4aHHbIE YNCANaA.

6. Pelunte ypasHeHue B Lenbix uncnax 27X +13y=2.
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T
JoKaxute, 41O ecnu Xe [0, —] , TO BbINONHAETCA HepaBeHCTBO

COS X+ Xsinx >1.
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