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IlosicHuTeEILHAS 3aMUCKA

Meroanyeckue pEKOMEHJAMKW MO Y4eOHOM JMCUUIUIMHE MAaTeMaTHKa NpeJHa3HAa4YeHbl s
BBITIOJIHEHUSI CAMOCTOSITENIbHOW paboThl oOyuaromumucs mo cnenuansHoctu 35.02.16 Dkcmmyatamus U
PEMOHT CEIbCKOX03AUCTBEHHON TEXHUKU U 000PYIOBAHHUS.

CamocrodarenbHass paboTa BBINOJHAETCA MO 33JaHUI0 M IPU METOJUYECKOM PYKOBOJCTBE
Ipero1aBaTelis, Ho 0e3 ero HeMmoCPEICTBEHHOTO YUaCTHS.

[lenbto camMoCTOSTENILHOM pabOThl SIBJISETCS OBJIAJCHHE OO0ydarollMMCs YMEHUSIMU paboTarh C
MCTOYHUKAMHU, apTyMEHTAI[UN COOCTBEHHON TOUKU 3PEHUSI.

Metouueckre peKOMEHIAUU [0 CaMOCTOSITENIbHOM paboTe CTYIEHTOB COAEPKAT JAUIAKTUYECKHE
MaTepuaibl, KOTOpble IPEeIHA3HAYEHBI JJI OPraHMU3alMd CaMOCTOSTENIbHON paboThl CTyJEHTOB 1 Kypca 1o
MaTeMaTHKe, a TAKXKe JJIs1 OCYILIECTBICHUS] KOHTPOJIS Ha/l 3HAHUSIMU, YMEHUSAMHU U HaBBIKAMH.

OcHoBHast 3amaya OOy4yeHUS MaTeMaTUKe s CpeAHero Npo¢eCCHOHAIBLHOrO 00pa30BaHUS
3aKJIIOYaeTcsi B O0O0ECNEYeHMM MPOYHOIO M CO3HATENIbHOTO OBJAJEHUS OOy4arolIMMHCS CUCTEMOM
MaTeMaTHYeCKUX 3HAHUU M YMEHHH, HEOOXOJMMBIX B MOBCEJIHEBHOM KM3HU U TPYAOBOW IESATEIBHOCTH,
NOCTATOYHBIX JJIi H3Y4YEHHUS CMEXHBIX JAMCUUIUIMH M TNPOJOJDKEHUs oOpa3oBaHMs, a Takxke B
poheCCHOHANBHON JIEATETLHOCTH, TPEOYIOMIeH TOCTATOYHON BBHICOKOW MaTEeMaTHYECKON KYJIbTYpHI, a TaKk
Ke 3aKperyieHue, YriyOlneHre U pacliupeHHe 3HaHWM y4eOHOM JUCHMIUIUHBL, TpUoOpeTeHne CTyAeHTaMu
YMEHHI W HaBBIKOB HCHOJb30BAaHUS COBPEMEHHBIX HAyYHO-TEXHUYECKUX CpPEICTB, IpPHU pPEIIeHUU
KOHKPETHBIX MPAaKTUYECKUX 3a]1ay.

[Ipu BBIMONMHEHUH CaMOCTOATEIBHON PabOThl 0OYUYaAIOLIUICS CaMOCTOSITENIBHO OCYILIECTBISIET cOOp,
U3y4eHHe, CUCTEMATU3ALUIO U aHAIN3 MH(opMaImH, a 3aTeM 0GopMiIsieT HHPOPMALIUIO U MPEACTABIAET Ha
OLICHKY IIPENOAABATENs WIH IPYIIIHI.



Buabl camocTosiTe/IbHOI padoThI

Ne Bun camocrositensHOM paboThI dopma KOHTPOIIS MakcumaibHO

1/ e KOJI-BO
OaioB

1. Pabora ¢ ucTouHMKaMu Y CTHBIN OTBET Ha 3aHIATUU 5

CocraBiieHAE aHHOTAIINH

2. CocraBieHue OmopHoro KoHcmekTa | OmOpHBIM KOHCIEKT 5
(MOHO cXemy)

3. CocraBiieHne KpoccBopaa [TucbmennbIe paboThI 5

4. Pemenne npakruyeckux 3aaau [MucrmenHbIe pabOTHI 5

) TectupoBanne 10 HWHAMBUIYaIbHBIM | TecTOBbIE 3a/1aHuUs 5
TecTam

6 VYyactue B Hay4yHO-UcCleOBaTeNbCKON | BoicTymienne  Ha  koH(epeHuuH, | S
NeSITeIbHOCTH KOHKYypCax, OJMMITHAa1axX

7 Nrorosas npoBepka (B Buze 3x3aMeHa) | [Ipomexyrounas aTrrecranus 5

MeToauyeckne peKoMeHIalMuU M0 padoTe ¢ HCTOYHUKAMH

PaGora ¢ HCTOYHMKAMHU OCYHIECTBIISIETCA C LENbl0 MpUOOpeTeHHs] 00ydarolUMCsS HaBBIKOB
CaMOCTOSITEJILHOTO HM3y4eHHs] YydyeOHoro wmarepuana. PaGora ¢ UCTOYHMKAMHU SBJISETCS BaKHOU
COCTaBJISAIOLIEH MPU MOJTOTOBKE K 3aHITUSM.

JlJi1 TOJITOTOBKU K YCTHOMY OIIPOCY HEOOXOAUMO MPOUYUTATh TEKCT UCTOYHHKA, BBIICIUTH TJIaBHOE,
COCTaBUTH IUUIAaH OTBETA, MOBTOPUTH TEKCT HECKOJILKO pa3. Ha yueOHOM 3aHSATUU MOJHO, TOYHO, AOCTYITHO,
MPaBWJIbHO, B3aMMOCBSA3aHO U JIOTUYHO W3JIOKUTh MaTepuall, WUIIOCTPUPYS TpU HEOOXOJAUMOCTH
prUMepamu.

PaGorta ¢ HCTOUHMKOM MOXET OBbITh MpeaokeHa B (hopMe aHHOTUPOBAHUS. AHHOTAILMS [TO3BOJISIET
COCTaBUTh 0000IIeHHOE TMpeacTaBieHue 00 ucToyHuke. s cOCTaBlIeHUS AaHHOTAIMM HEOOXOIUMO
OTBETUTH Ha CJIEIYIOIUE BOTIPOCHI:

1. ®amunus aBTOpa, NOJIHOE HAMMEHOBaHKUe PabOThl, MECTO U TOJ] U3/IaHU.
2. Bun uznanus (ctaThs, y4eOHUK, U TIP.)

3. Uenu u 3amauu u3iaHusl.

4. CTpyKTypa U3/1aHus U KpaTKuil 0030p coaepkaHus paboThl.

5. OcHOBHBIE POOIEMBI, 3aTPOHYTHIE ABTOPOM.

6. BoIBOIBI M IPE/AIOKEHNUS aBTOPA 110 PEIICHUIO BbIICICHHBIX MTPOOIIEM.

HcTouHrK aHHOTHPOBAHUS OIpeNeNsieT MPenoiaBaTeib, OH K€ OIEHUBACT aHHOTAIIUIO, CIIAHHYIO B
MUCbMEHHOU popme.

MeTtoanyeckue peKOMEHIANMH 0 BHINMOJHEHUIO TECTOBBIX 3aaHMii

BhInosHeHWe TECTOBBIX 3aJaHHMil 10 JUCIMIUIMHE TPOBOJISTCS C IIEIBI0 TNPOBEPKU 3HAHUIA
CTy/IeHTOB. TecTHpOBaHHUE MO3BOJIAET MYTEM MOMCKA MPABHILHOTO OTBETA M pa30dopa JOMYyIICHHBIX OIHO0K
Jy4Ille YCBOUTH TOT WJIM HHOW MaTepHall 10 TPEAMETY.

[Tpu BBIMOJIHEHUH TECTOBBIX 3a/IaHUIl HEOOXOMMO YUUTHIBATH:
1. TecTsl paccyMTaHbl HA CAMOCTOSITEIBHYIO pa00OTy 0€3 UCTIOJIH30BAHHUS BCIIOMOTaTeIbHBIX MAaTePHAJIOB.
2. Jlns BBITIOJHEHHS TECTOBOTO 3aJaHMs, TIPEXKJIE BCETO, CIEAYeT BHUMATEILHO MPOYUTATh IMOCTABICHHBIH
BOIIPOC.



3. [Toce 03HAKOMIICHHUS C BOIIPOCOM CIIEYET MPUCTYNATh K MPOYTEHHUIO MPE/IaraéMbIX BApHAHTOB OTBETA.
4. HeoOXxoauMO MpOYHMTATh BCE BAPHMAHTHI W B KAa4eCTBE MPABMIBHOTO OTBETa BHIOpATh OJUH MHIEKC
(uudpoBoe mudo OykBeHHOE 0003HAUCHHE).

5. Ecnu B TeCTOBOM 3aJaHrU IMMPABUJIBHBIX OTBETOB HECKOJIBKO, TO 3TO JOJIDKHO YKAa3bIBATbHCA B 3aJlaHHU.

6. bamuibl HAUUCIIAIOTCS 32 3ajaHKe, BHIMOJIHEHHOE B MOJIHOM 00BbEMe: TaK, €CIIH B 33JaHUU IPEAYCMOTPEHO
ABa MpaBUJIbHBIX OTBETA, 4 OTMCUCH TOJBKO OAWH, BBIMOJHCHUC NAHHOTO 3aJaHHd OLCHUBACTCA HYJIEM
0aoB.

7. 3ajanuii, rae npaBUIbHBIA BapUAHT OTCYTCTBYET, B TECTE HE MPEIYCMOTPEHO.

8. Ha BrImoninenue tecra OTBOJUTCA OI'PaHUYCHHOC BpCMH. OHO MOXKeET BapbUPOBATHCA B 3aBUCUMOCTU OT
YPOBHA TCCTUPYCMBIX, CIIOKHOCTHU U o0beMa Tecta. Kak IIpaBHJIO, BPEMA BBIIIOJIHCHHA TCCTOBOTO 3adaHUA
omnpenensiercs u3 pacyera 30-45 cekyHa Ha OJIMH BOIIPOC.

MeToanyeckue peKOMeHIAIUH MO COCTABJIEHUIO OMIOPHOT0 KOHCIEKTA
OnopHbBIN KOHCIEKT COCTABJISIETCS C IEJIbI0 00O0OIICHUS, CUCTEMAaTH3aIlMd M KPATKOTO U3JI0KCHHS
nHopmaruu. CocTaBiIeHHE OMIOPHOTO KOHCIIEKTa CIIOCOOCTBYET OoJiee OBICTPOMY 3alIOMHUHAHHUIO y4eOHOTO
MaTtepuana.
CocTaBiicHHE OTIOPHOTO KOHCIIEKTa BKITIOYACT CIICTYIOIIHE JCHCTBYS:
N3yuenue Texcra yueOHOTO MaTepuara.
OmnpeesieHne TJIIABHOTO M BTOPOCTENIEHHOTO B aHATM3UPYEMOM TEKCTe.
YcTaHOBIIEHHE JIOTHYECKOW MOCIISI0BATEIILHOCTH MEXKTY SJIEMEHTaMHU.
CocraBiieHHE XapaKTEPUCTUKH JIEMEHTOB y4eOHOTO MaTepHalia B KpaTkoi hopme.
Bb160p OMOPHBIX CUTHAJIOB JUIsl PACCTAHOBKH AKIIEHTOB.
OdopmieHne onopHOro KOHCIEKTA.
OnopHBIf KOHCHEKT MOXET ObITh NMPEACTaBIEH B BHJE CXEMBbl C HCIIOJIb30BAHUEM CTPENIOK s
OTIpeJIeNIEHUs CBS3U MEXAY 3JIEMEHTaMU; CUCTEMbI T€OMETPUUECKUX (PUTYP; TOTUYECKOMN IECTHULIBI U T.1.
OneHkol OMOPHOTO KOHCIEKTa MOKET CIY)KUTh KaueCTBO OTBETA, KaK CaMOTO CTyJIEHTa, Tak U
JIPYTUX CTYIEHTOB €ro MCIOJb30BaBIIUX. [IpernonaBarens Takke MOXKET MPOBEPUTH OMOPHBIE KOHCIEKTHI,
ClaHHble B MHCbMEHHON (opme. Jlomyckaercsi mpoBeieHHE KOHKypca Ha CaMblil JyYIIMA KOHCIEKT IO
CIIEIYIOIUM KPUTEpPUSAM: KpaTKOCTh (OPMBI; JIOTUYHOCTh H3JI0KEHHS; HArJIAJHOCTb BBIOJIHEHUS;
YHUBEPCAIBLHOCTD COJIEP KAHMUSL.

ok wnE

MeToauyeckne peKOMeH/IaAMHU 10 COCTABJIEHHIO KPOCCBOP/A.

KpoccBopapl cocraBisieTcsi ¢ Ielblo oToOpakeHHss HHPOpMaUM B TpadUuecKoM BHUJIE IS
Pa3BUTHUS APYAULIMHU, PACHIMPEHUS CIIOBAPHOTO 3araca, TPeHUPOBKH MMaMATH, BHUMaHus. [Ipu coctaBieHuu
KpPOCCBOPAOB HEOOXOIUMO MPHUAEPKUBATHCS IPUHIIMIIOB HATJISTHOCTU U TIOCTYITHOCTH.

1. KpoccBopna goimkeH coctosTh U3 7- 20 ¢I0B 10 3alaHHOM TeMe.
KpoccBopa nomken Obith "Kitaccnueckmii"

3. OdopmieH Ha nucte popmara A4, BMecTe C BOIPOCaMHU

4. K kpoccBoply JOTKHBI OBITH OTBETHI HA APYTroM Jiucte hopmata A4

5. Ha nucre ¢ KpoccBOPIOM U JIHCTE C OTBETAMM JIOJDKHBI OBITh YKa3aHbl TeMa KpoccBOpAa, Ne rpymisl
U aBTOp pabOTHI.

6. He momyckaercs Hanuuue "rutamiek" (He3amoTHEHHBIX KIETOK) B CETKE KPOCCBOP/A.

7. He nomyckatoTcs ciydaiiHble OYKBOCOYETAHUS U MEPECeUeHHs.

8. 3aFaHaHHLIC CJIoBa JOJIXKHBI OBITh HMEHAMU CYIICCTBUTCIbHBIMU B HWMCHHUTCIBHOM IIAJICKC
CIANMHCTBCHHOI'O YHCJa.
9. I[BYX6yKBCHHBIC CJIOBA JOJDKHBI UMCTH IBA IICPCCCUCHUA.

4



10. He nomyckarorcs ab6peBuatypsl (I1O 1K u 1.71.), cokpamienus (yp- u ap.).
11. He pexomenayetcst 60JIbII0E KOJTUYECTBO IBYXOYKBEHHBIX CJIOB.
12. Bce TeKCThI JOMKHBI OBITH HAITMCAHBI pa300PUNBO, )KETATEIHHO OTIEUATAHBI.

I'oToBas paboTa mpeacTaBigeTCs Ha KOHTPOJIb B MUCHbMEHHOM BHJIE.

MeTtoanyeckue peKOMeHAANMH 10 PellleHUI0 MPAKTHYECKHX 32124

[IpakTudeckne 3amaun pEIIAlOTCS C ENbI0 3aKpenuTh HM3Y4YeHHBIH Marepuan u chopMupoBaTh
ONpCACIICHHBIC YMCHHSA W HAaBLIKH, BI)Ipa60TaTI) Y CTYyACHTa CIIOCOOHOCTh CaMOCTOSITEILHO peuarb
MOCTaBJICHHBIC 331a4YH, JAKOHUYHO U CTPYKTYPUPOBAaHO (DOPMYIHPOBATH OTBET.

[Ipu pemiennn 3ana4 CTyI€HTaM MOYKHO PEKOMEHI0BATh TAKYIO0 OCHOBHYIO CXEMY:
1) BCIOMHHUTB TEOPETUYECKYIO YaCTh MO TEME;
2) BBITIOJIHUTD PEIICHUE IPUMEPOB (3a/1a4), COTJIACHO 00pa3iry.

O0beM 3a1aHus ONpeAeseT NPEenoiaBaTeb.

MeToanyeckue peKOMEHAAIUH 110 MOAT0TOBKe 00yYaloIMXCcsl K IK3aMeHy

[To aucuumnIMHEe MPOBOIUTCS YCTHBINA dK3aMeH. DK3aMeH MPOBOAMUTCS C UCIIOJIb30BAHNEM KOMILIEKTa
6uneroB. KonndyecTBo OMIIETOB MPEBBIIIAET KOJIMYECTBO YUAIIUXCS B Tpymnme. JK3aMeHaIlMOHHbIE OUIIEThI
COJIepKaT OJIMH TEOPETUUECKUN BOMPOC U JIBA IPAKTUYECKUX 3a/1aHuUs.

1. B cooTBeTcCTBUM € YTBEp)KICHHBIMU JaTOI, BpEMEHEM M MECTOM IMpPOBEJIEHUS 00ydaromuics
MIPUXOJUT Ha 3K3aMEH.

2. lns clauu 3K3aMeHa N0 JaHHOW JAUCLUILIMHE Y 0Oydarolerocs npu cede AOKHBI ObITh TOJIBKO
pydKa UM 3a4eTHasl KHIDKKA. 3a4ETHYIO KHHXKKY OOY4aIOIIMICs CIAaeT MPenoaaBaTeto.

3. PacnonoxuB Ha CTOJNE 3K3aMEHALMOHHBbIE OWJIETHI B MPOM3BOJIBHOM HOpSJAKE, MPENoaaBaTellb
IpUryIamaer K croiy yvamerocs. OOydaromuiicss NpOU3BOJNBHO BBIOMpAET HEWJICHTU(GUIUPYEMBIH
BHEIIIHE K3aMEHALIMOHHBIA OUJIET.

4. OOyuaromuiicsi 03By4uuBaeT mnpenonaBarento cBou D.UN.O. m HOMEp Owmiera, Mmoiaydaer OT
IIPENOJaBaTesl YUCTBIN JINCT IS 3aIIMCEH, 3aHMMaeT yKa3aHHOE MeCTO B ayauTopuu. OHOBPEMEHHO B
ayJUTOPUU TOTOBUTCS K OTBETY He 0oJiee 5 uenoBex.

5. B TeueHwe YCTaHOBJIIEHHOIO BpeMEHM OOy4arollUiCs TOTOBUTCS K YCTHOMY OTBETY Ha
9K3aMEeHallMOHHbIN OmiieT. Bpemst moroToBKM K OTBETY, B 3aBUCUMOCTH OT CJIOKHOCTHU npenmeta 20-40
MuH. [Ipenonasarens BU3yaabHO KOHTPOJIUPYET NMPOLIECC MOATOTOBKH.

6. Ilo ucreueHne yCTaHOBIEHHOIO BPEMEHU WM IIPU FOTOBHOCTU PAHEE YCTAaHOBJICHHOIO BPEMEHU
oOyyaromuiicss OTBEYaeT IPernojaBaTeNl0 Ha BOIPOCH 3K3aMeHalMoHHoro Owunera. [locime otBera
IIPENOJaBaTeNlb MOXKET 3aJaTh JOIOJIHUTENbHBIE WIM YTOYHsIOIME Bompockl. [lo mrToram orBeToB
oOyyarolerocsi IMpernojaBaresb BbICTABISET HK3aMEHALMOHHYIO OLICHKY, (UKCHUpYs €€ B 3aueTke,
9K3aMEHallMOHHOHN BEIOMOCTH, JKypHaJle Y4eOHON TPYIIIbI.

7. Yuamuecsi, HapyllalooUle IUCUUIUIMHY (yCTpauBaloLIUe IEPEroBOPbI, CIUCHIBAIOIIME U T.[.)
JIMIIAIOTCS NIpaBa CIaBaTh HK3aMEH.

3agaHus 17151 CAMOCTOAITEILHOM PadoThI

CamocrositesibHast padora Nel

Tema: «Bpruncnenue u cpaBHeHue KopHeil. [Ipeobpa3oBanus BIpaKeHHH ¢ KOPHAMM U CTETICHSIMM»
Hesm: 3akpervieHne 3HaHUH MO BBIMOJHEHUIO TOXJIECTBEHHOTO MpeoOpa3oBaHus HaJl apu(PMeTHUECKUMHU
KOPHSMHU HAaTypaJbHOW CTENEHH; BBIUMCIEHHE U CpaBHEHHWE KOpHEW; NpeoOpa3oBaHMIO BbIpaKeHUH,
COJIepKalIuX KOPHHU.



3amanue 1. Cnenarh KOHCIEKT II0 TEME.

Kparkas Teopusi. ApupmMeTndeckuM KOpHEM HATypaJIbHOM CTENEHU 7> 2 U3 HEOTPHUILIATEIILHOTO
4KCJIa @ Ha3bIBAETCS HEOTPULIATEIBHOE YHUCIIO, 71— asi CTEIIEHb KOTOPOTO PaBHA d.
CBoiicTBa KOpPHeil N-HOI CTeNeHn:
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ITocne sToro 3amaHHoe BBIPAXKCHUC IPUMCET BU:

(4V2+ 335 — 732)(632 — 10V5 — 24/2) = (3v/5—3v2) (42— 1045) =
124/10 — 24 — 150 + 30v10 = 42410 — 174 = 6(7V10— 29)
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4 YpocTuTh BBIpaXKECHUE:
) \."T — ¥ «.n'{l_'-' Sy

3 g2 [ef 2T - T .

Y ey BT wY Y oy
a) — 50) . T
5 Kakue U3 cieqyronmx 3anucei He MMEKT CMbIciia?

"E\'U“E;—4“E; Vo, V-6 V—12; i.‘."'ﬁ; Sﬁ.,"—EE; —3-7.

CamocrosiTesbHast padora
Bapuant 2 (KkT0 B :KypHaJIe 0] YeTHBIM HOMEPOM)

3 [16 || 1
i 5 faq 337 =4 =1 bl | e
1 Belumciurs: a) 0.2 ;6)""{; ;B) § ;F)D';@; n 181 8,
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o VAT o LBF -3

(i |
(N ath |
2 YOpocTUTh BEIpaKeHHE: *

1.3 . Jg1 35
\Eﬂ“ﬁ i3 m.m‘w—ﬁ- 17433

a—8 qa— 8

3 Beruucnutse: a)

4 YrpoctuTh BelpaxeHue: < Je as ”'-"Z.

5 Ilpu Kakux 3HAYEHUAX IEPEMEHHON a BBIPA)KEHUE UMEET CMbICI?

3. /a2 / /53 2. Bi. 4o 5. 5fj2. 5/53
va; yas y—a; yath;, «—at yay Way y—an; o yan yan.

CamocrosiTesibHast paGoTa Ne2

Tema: «Pemenne nppaliMOHAIBHBIX YPABHEHUI»

Iesm: PaccMoTpeTs perieHne ypaBHEHUs pa3IndYHbIMU METOAAMM.
3ananme 1

1. IToBTOpUTH TEOPETUYECKNI MAaTEpHa IO TEME.

2. OGopMUTH pelIeHHbIE YpaBHEHUS B TETPAJIH.

Kparkass Tteopusi. IlepBblli THUII HPPALMOHAIBHBIX YPABHEHWN, KOTOPBIH MBI PACCMOTPUM:
nFr —
\-'f (JX.'} - ﬂ_
AJNTOPUTM UX pEIICHUS CIACTYIOLINN:
nf " — A — AN
1) Bo3BoauM 06e YacTH ypaBHEHHS B N-I0 CTEEHb: (VF) =a o f (x) = a”,
flx) = a”
2) Haxoaum KopHU ypaBHEHHUs], TOTYy4€HHOTO Ha IIEPBOM IIare ajaropurMa: .
3) Beimonasiem nposepky (eciu ™ — uérnoe). IloacrasiseM KaxIplii KOpEHb B UCXOIHOE ypaBHeHHE. Eciu
[I0JIy4aeM BEPHOE PABEHCTBO, TO KOPEHb MOAXOUT. ECiii HEBEpHOE PABEHCTBO, TO HET.
lar — —_ far _—
MPUMEPHI 1. Petnts ypasuenns: 1) V¥ —2=1 2)vx—-1=-3
1 1
Yx—1=-3 2= 3
3) , A)NE2 — ypaBHeH#ue Tuia B7.

Pemenue: 1) B neBoii yacTu CTOMT KOPEHb BTOPOM CTENIEHHU, YTOOBI M30aBUTHCS OT HETO, BO3BEAEM

00€ JacTH ypaBHEHHS BO BTOPYIO CTEIICHb!
(Vx—2) =12,  x-—2=1

)
Pelnaem nonydentoe ypasuenue: * = 3,

BrimosnnuMm npoBepky. [loactaBuM HaliieHHBIH KOPEHb 3B UCXOHOE ypaBHEHHE.
V3i—2=1
41 =1—gepuo

2) B neBoii 4acTH CTOUT KOPEHb BTOPOW CTENeHH, YTOOBI M30aBUTHCS OT HEro, BO3BeIEM 00€ uacTu

| ]‘ (12
YpPaBHEHUS BO BTOPYIO CTEIIEHbD: {wx 1) =3
x—1=9 x=10

Boinonaum nposepky. [loacraBum HaliieHHBIN KopeHb 10 B HCXO/IHOE YpaBHEHHUE:
410—-1=-3 3 = -3 —HeeepHO



3HauuT, ynciao 10 He ABIAETCS KOPHEM HMCXOJHOro ypaBHEHMs. Takum oOpa3oMm, ypaBHEHUE PELICHUN HE

HUMCCT.

1=-3

| P o
Ha camom nene To, 4rto ypaBHeHue ¥+ HE MMEET pEUICHHI, MOKHO CKa3aTh cpa3y. Tak Kak B

JIEBOM YaCTH CTOUT KBaIlpaTHI)IfI KOpPCHb, 4 OH NPUHUMACT TOJIbKO HCOTPUIATCIbHBIC 3HAUCHUSA, a B HpaBOfI

YaCTU CTOUT -3— OTPULATCIIBHOC YUCJIO.

3) B 11eBoii 4acTH CTOUT KOPEHb TPEThEH CTETNEHHU, YTOOBI M30aBUTHCS OT HETrO, BO3BEAEM 00€ YacTu

YPAaBHEHUS B TPETHIO CTEIICHb:

— 3
(Vx-1) =(-3)° x—1=-27. x=-26

Tak Kak cTeneHb KOpHA He‘-IéTHaH, IIPOBEPKY MOIKHO HE BBITIOJIHAT.

4) B 5eBoit yaCTH CTOUT KOPEHb BTOPOM CTENEHH, YTOOBI M30aBUTHCS OT HErO, BO3BEAEM 00€ YacTu

YpaBHEHHUS BO BTOPYIO CTEIEHb:!

rs

=) -0
J5-2x] T3 1 1
5—2¢ 9

Bocnones3zyemcs npaBuiioMm nponopiu : S—2x=9, —2x=4 x=-2

Brimosaum nipoBepky. [loacTaBuM HaliIeHHBIN KOPEHB -2 B UCXOJHOE YPaBHEHUE:

3HaLII/IT, YHCJIO -2 ABJISICTCS KOpHEM HCXOOHOI'O YpaBHCHUA.

\-'W = g(x} " \-'Im = \-'m

PemieHue ypaBpHeHMii BHA M

nj
[f(x)=a
Takue ypaBHEHHsI PENIAIOTCS [0 TOMY e aJrOPUTMY, UTO M YPaBHEHUs BHIa f(x)

1) Bo3Bogum o0e yacTH ypaBHeHHUsI B KBapar.
2) Pemiaem nmosiy4eHHoe ypasHeHue. 3) BoinmosansieM npoBepky.

g =2

ITPUMEPBI 2. Pemuts ypaBHEHUS:

HNV-T2-17x = —x _ ypaBHeHue Tuna B7,

Z)w’x2+?x—2 =6—x

10
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Yy vri-x—6=+-2x
Pemenne: 1) Bo3Boaum o0Oe yactu ypaBHEHHS B KBaJpar:
(V=72=17x) = (-x)?
—72—17x = x*°
x2+17x+72=0

[Tonyunnu kBagpaTHOE ypaBHeHue. Pemum ero:
D=b?—4ac=172-4-72=1

—b+4D 1741 5 _-17-1
2 ; 1T 2 T % T T

.'X-'Lz =

BrinmosHuM poBepKy:

x=—8:/-72—17-(-8) = —(-8). /64 = 8— eepHo

x=-9:-72—-17-(=9) = —(-9). /81 =9— Eepuo

OTBeT: _9; —8

2) Bo3Boaum 06e yacTu ypaBHEHUS B KBaJpart.

-

(x.'x: +7x — 2)‘ =(6—x)?

x24+7x—2=36—12x + x*2

19x—-38=0. =x=12

| Z T _ _ ry _
BBINONHMM IpoBepKy. ¥ = 23V (2)2+7-2-2=6-2 +/16 = 4— EepHo

OtBer: 2.
3) Bo3Boaum 06e yacT ypaBHEHUs B KBaJpart.

(Vi =x-86) = (=2’

x2—x—6=—2x. x¥+x—6=0D

11



ITonyuywnu kBagpaTHOe ypaBHeHue. Pemum ero:

D=5b"—dac=12—4-(—6) =25

—b++D —1+5 -1-5
M2=T ., T T 77

BoimonuM mposepky: X = 2 V25 —2—6=+/-2-2; v-4=v—4

OOparute BHUMaHUE: HECMOTPSL HA TO, YTO MbI TOJIYUYUIIM OJIMHAKOBBIC BBIPAKEHUS, 2 HE 6y)leT KOpHEM
—a . o
HCXOJMHOI0 ypaBHEHHUS, TaK KakK v—4 HE omnpefesieH (KOpeHb YETHOM CTETIEHH W3 OTPUIIATEIIbHBIX YHCEN He

omnpenenéH):

x=—-3(-3)?-(-3)-6=,/-2-(-3). V6=1+6—eepuo.

OtBeT: 2,

Fro 4+ [T — _
Penienue ypaBHeHHI BH/IA Vi) £yg(x) = alv-“f(x} +\/a(x) = Jh(x)

INPUMEPDBI 3: Pemuths ypaBHEHHUS:

1)1.,"3:+2+1,."3x—2 =4

2)1.,-":3:—1 +x+2=411-x

Pemenne: 1) Bo3Beném B kBajgpar 00e 4acTu ypaBHEHUS:

({x+2+v’3x—2) =42
e T 5

B JieBoii 4aCTH YpaBHEHMs BOCTIONb3yeMcs hopmyioii @ +B8)? = a® +2ab + b2,

(Vx+2) +2-Vx+2-V3x—2+(V3z-2) =16

x+2+2-4x+2-43x—2+3x—-2=16

dy +2-4x+2-43x—-2=16

HepeHecéM BCC CJlaracMbIC, KPOME TOT'0, KOTOPOC COACPKUT KOPCHb, B OAHY YaCTh YPABHCHU:

24y +2-43x -2 =16 —4x

12
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Yx+2-4y3x—2=8B-2x

JE+2)(3x—-2)=8—-2x
Frey —
MbI TOSyYHIId ypaBHEHHE BHIAY fx)=g (x}_ C ero peleHueM Mbl YK€ 3HaKOMBI.

Bo3BoauM B kBajpar 06e 4yacTu ypaBHEHUS:

(VG+DGx-2) = (820

(x +2)(3x —2) = 64 — 32x + 4x°

3x? —2x +6x—4—-64+32x —4x? =0
—x2+36x—68=0

x?—36x+68=0

[Tonyunnu kBagpaTHOE ypaBHeHuUe. Pemum ero:

D =b%*—4dac =(—36)>—4-68 = 1024 = 32°

—b++D
xm:—zﬂ
_3»:3+32_34
Xy = 2 =
_36—-32
Xg = ) =

BreimonauMm IMPOBEPKY. IloncraBnsiem KOPHHU B HCXOJHOC YPAaBHCHUC!

x=34: 344+2443:-34-2=4. 6+ 10 = 4 — neeepHO

x=2: y2+2+43:2-2=4. 2+ 2=4—pepHo

OtBer: 2.

2) Bo3Beném B kBagpaT 00€ 4acTH ypaBHEHUS:

(Vx—1++x+ 2}2 = (V11 - x}:

(»*Fif +2-x—1-x+ 2+ (Vx+ 2}2 = (w’ﬂ}z

13



¥x—1+2-4x—1-4x+2+x+2=11—x
ITepenecém Bce ciaraeMbie, KpOME TOTO, KOTOPOE COJEPIKUT KOPHH, B OJJHY YaCTh YPaBHEHUS:

2 4yr—1-4x+2=11-x—-x+1—x—-2

2-Vx—1-Vx+2=—-3x+10
2J(x — D(x +2) = —3x + 10

CHoBa Bo3BenIEM 00€ YaCTH ypaBHEHHUS B KBaIparT:
(z\,-“mf = (—3x +10)*

x —1)x+2) =(—3x +10)2

4x? +4x —8 = 9x? — 60x + 100

S5x? —64x +108 =0

D =b*—4ac=(—64)2—4-5-108 = 1936

-b++D _54+44_1ﬂ8
2a - 1T 719 T US

64 — 44
= =2

f2 = 10

X3

BrinosiHuM npoBepKy:

_— .

x=10,8: yI0B—-1+108F2=411=108. V9.8+128=+02- HeEepHO

x=2: y2—-1+4/2+2=411-2. 1+ 2 =3 — eepHo.

OtBer: 2.

Pemienue HPPAIIMOHAJIbHBIX ![!aBHeHI/Iﬁ METO/I0M 3aMEHbI MEPEMEHHBIX

ITPUMEPBI 4: Pemnts ypaBHEHUS:

4 Yxts 2
1) Vx+2 5

2)1.,"3:—2+214.,."x—2=3

14
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I|§+ llm 10
3)-\‘|:r+3 "'.J:—.'-t’ 3

B
Pemenne: 1) B ypaBHeHHH mepeMeHHasi X BCTPEYACTCS TOJIBKO B BBIPAKEHUH ¥¥. DTO MOJCKAa3bIBAECT HAM

— 3 o
cienath 3ameHy = VX, B sTOoM ciydae Mbl H30aBUMCS OT INEPEMEHHONW X M MOJIy4HM JpOOHO-

palMoOHATLHOE yPaBHEHHE OTHOCHTEIBHO MEPEMEHHOI £, KOTOpOE MBI yiKE YMEEM PeIlaTh:
4 r43
+==2
t+2 5 .

Haiinem O/13. 3namenarens qpoOu HE H0KEH PABHATHCS HYJIIO.

—

0213:t+2-.-—‘ﬂ- t+ —2.

Tenepp nepeHecéM Bce ciiaraeMble B OJIHY YaCTh YPaBHEHMSI U MIPUBEAEM UX K 00ILIEMYy 3HAMEHATEJIO:

4 (5 t+3':t+2 2.:5Er+:}
- - N =10

t+2 3 1

2ﬂ+t:+2t+3t+5—1{]t—2{]_ﬂ
5(t+ 2) -

tZ —5t+ 6
S5(t+2)

I/I36aBI/IMCH OT 3HaMC€HaATECJIA, JOMHOKHM Ha HETO 066 qacTHu ypaBHCHI/IHZ
t2—5t+6=10

D=25—-4-6=1

5+1

(2] =— = 3 — exogute 03
5-1

ts = = 2 —exogutE 0/13

Tenepb BBIIIOJIHUM 06paTHYIO 3aMCHY:

-i,"} = 3 'iu'lE = 2
x =27 x=28
OtBet: 8 u 27.

15



2) YpaBHEHHE COJEPKHUT KOpPHU pa3HbiXx cteneHeil. [IpuBenéM cHadana Bce KOPHU K OJUHAKOBHIM

a4 2 I e _ 9 . —af —
CTENCHSIM, UCIIOJIB3YS Y)KE U3BECTHOE HAaM PABEHCTBO (¥a)" =+ e (¥x-2) =+x-2

(¥x—2) +2%x—2=3

& f _
MbI BUIMM, YTO B 3TOM YpPaBHEHHH IIEPEMEHHAs X BCTPEYAETCA TOJBKO B BBIPAKEHUH ¥+ 2. 910

& _
IMOJCKA3KIBACT HAM CHENaTh 3aMeHy: oGosmaumm V¥ ~ 2 uepes L. B srom ciyuae MBI m36aBEMCS OT

MEPEMEHHOM X M MOJIYYMM KBaJPaTHOE YPABHEHHE OTHOCUTEIBLHO MEPEMEHHOM t.
t2+2t=3

t2+2t—3=0

D=4-4-(-3)=16

_—2+4_ —2-4
o=

Bo3sBeném 06e yactu ypaBHEHHS B 4 CTETICHb:

{%:—2}4:14. x—2=1. x=3

BrinosiHuM npoBepKy:

V3-2+2V3-2=3

1+ 2=3—EeepHo.

Tak xak B J€BOIM 4aCTH CTOUT HCOTPpUIATCIIbHOC BLIPAKCHHUE, a4 B npaBoﬁ — OTpULATCIIbHOC, TO YPABHCHUC

peH_IeHI/Iﬁ HC UMCCT.

OrtBert: 3.
lﬂ—x |x+3 £ = l!—x |x+3 _ }
3) Bolpakenus V*¥3 u N27¥ oGparuble, 3amenuM  N¥¥3 torma V27F £ [lonyuaem apoGHO-
1 10
. t 3,

palluOHAJIBHOC YPABHCHUC OTHOCUTCIIBHO

16



M36aBUMCS OT 3HAMEHATENIS, JOMHOKMM 00¢ YaCTH ypaBHEHHs Ha © =0,

t‘+1—1ﬂt

T3
t2 mt+1—ﬂ

3 -

100 64 E+§ .8 1

3 '3 3 3

= . = — I.'_ =3 t_‘.—.:—:—
D=—g—41=73 1 2 z 2 3

Teneps BHIMOIHUM OOpPATHYIO 3aMEHY:

2—x
| =3
1-\1| x43

Bo3sBeném 06e yactu ypaBHEHHS B KBaJpaT:

-
s

|2—x
ﬂx+3

= 32

2—x
x+3

=09

VYpaBuenue npoOHO-panmoHansHoe. Pemmm ero:
0J13: x+3=0. x+-3

(x4+3

2—x 9 _o
1 =

x+3

2—x—9x—2?_
x+3 N

—‘lﬂx—25_
x+3 N

M36aBuMcs OT 3HAMEHATEIIS, JOMHOXUM 00€ YacTH ypaBHEHHS Ha * +3;
—10x—25=10
—10x =125

x =—25—exogut e O[3

BrinonHuM npoBepky:

17



2-(-25) | -25+3 10
—25+3 2—(-25) 3
v V229

1 10
3+§=?— EEpHO,

2-x 1
21x+3_3

Bo3sBeném 06e yactu ypaBHEHHs B KBaIparT:

- x 2
,\Jlf:+3 :(%)

2—x
x+3

1
9

VYpasuenue npoOHO-pammoHansHoe. Pemum ero:
OJ13: x+3-‘f—‘ﬂ; x¥+—3

7 — x('} 1|:x+3

N =0
x+3 9
13—5%x—x—3
———=0
x+3
15-10x
=0
x+3

M36aBuMcs OT 3HAMEHATEJIS, JOMHOXUM 00€ YacTH ypaBHEHHs Ha * +3;
15—-10x=10
—10x = —15

x =15 —exogut e 03

BrinonHuM npoBepky:

[2-15 m5+3_1ﬂ

! + =
15+3 2—15 3
\ \

0,5 /45 10

+
4,5 05 3
V5N

18



NE ¥ — BepHO

OtBet: -2,51 1,5.
3apanme 2. Peminth ypaBHEHUS (BBIIOJIHUTH PEHICHUE CAMOCTOSITENIBHO B TETPAIN):

1) (x2—4x +3W5sx—2 —2x2 =0,

2) Yx—1yx —24x—3 =0

CamocrosiTesibHas padora Ne3

Tema: «Pemenune moka3aTreabHBIX YPaBHEHUN»

Iesm: PaccMoTpeTs penieHne ypaBHEHUs pa3InYHbIMU METOIaMH.
3aganue 1

1. IIoBTOpUTH TEOPETUYECKNN MATEpUAII IO TEME.
2. OGopMUTH pelIeHHbIE YPaBHEHUS B TETPAJIH.

TIPUMEP 1: | 5 =625 1| 52 = 25 11 34 =5>
Pemenue: Pemenue:
5% = 5* 52x°6 — 52L5x-4)
2x =4 2X—6=3x-8 Orser: 2.
X=2 X=2
Orser: 2.

Pemenne 111 ypapnennsi: 3 =52,

Tak kak 5= 3% 35, TO JJaHHOE YpaBHEHHE MOXHO NPeoOpa3oBaTh K BULY
3¥4 = (3995 5 )X,

DT0 ypaBHEHHE PABHOCHIILHO cliefytonmeMy: x> —4 = 2xlog,5.

KopHu kBaapatHoro ypapHenus x> — 2xlog,5 - 4 = 0 TakoBbI:

x,, =log,5+,/log35+4
OtBet: X, =log,5+,/log35+4

[IPUMEP 2: 4-3?4+5.3*1_6.3* =5

3(4.3+5-3-6)=5
Pemenue: 3.45=5
1
9

3X :3—2
X=-2
3 =

19



Ortser: -2.

Iloka3aTebHbIE YPaBHECHHUA, KOTOPbIC PCIIAIOTCH METOAOM BBEICHUH HOBBIX IEPEMEHHDBIX.

IIPUIMEP 3: 4%+ 2% -24=0.

Tak kak 4* =(2)? u 2*'! = 2:2% To maHHOE ypaBHEHHE TIEPENHIIEM B BHJIE:

(292 +2:2¢— 24 = 0.

O603HaunM : 2* =t, rae t>0, HodyunM ypaBHeHHe t2+ 2t —24 =0, KOpPHH KOTOPOTO

t1=-6 u to=4.

[TosTOoMy 3aaua CBOIUTCS K PELICHHIO IBYX ypaBHEeHUi: 2*=4 u 2* =- 6.

W3 mepBoro ypaBHEHHsI X = 2, BTOPOE YpaBHEHHE HE UMEET PEHICHUs, Tak Kak 2* > 0 mpu JI00bIX X.

Otser: 2.

I Bapuant
a) 2.3 -3*=15
0) 9°-83*-9=0

Pemenne.

I Bapuanr ) 2:3*"! —3¥ =15,
3*(2-3-1) =15,
3*5 =15,
F=3, x=1

Otset: 1.

0) 9* - 8-:3* -9 =0,
(392 -83* -9=0,
O6o3naunm 3*=t, roet >0, Torga
t?-8t—-9=0,

t1=9, th =-1,
BO3BpaHIaeMCH K 3aMCHCEC:

=9 x=2,

3* = -1, KOpHel HeT.

OtBeT: 2.

ITI Bapuant
a) 2x+1 + 2x-1 + 2x =28
0) 84*-62*+1=0

I Bapuant a) 2¢ +2¥1 + 2x =28,
2x1(22 + 1+ 2) =28,

2x1.7 =128,
2xt =4,
2x1=22 xy_1=2 x=3,

OtBet: 3.
0) 84*-62*+1=0,
8(2%?% - 62+ 1=0,

O6o3naunM 2* =t, rae t >0, Torna

8t?-6t+1=0,

1 1

11 > , o= 1

BOSBpaH_[aeMCH K 3aMCHC:

2X

, x=-1,

2X

Bl N

, x=-2.
Ortsert: -1, -2.

CymectByioT ypaBuenne f(x)2® = f(x)"™, koropble Ha3BIBAIOTCA «NMOKA3aTEJIbLHO-CTENEHHbIE

YPaBHEHMSD).

Ecmu f(x) >0 u f(x) #1, To 3TO ypaBHEHHe, KaK W IOKa3aTeIbHOE, PEIIAETCs C MMOMOIILIO

NpUpaBHUBAHUSA MoKazareneit: g(x) = h(x).

Ecnu ycrnoBueM He wuckimouaeTcss BO3MOXKHOCTH f(x) < 0 mmu f(x) = 1, mpuUXOIUTCS paccMaTpuBaTh

HECKOJIbKO CJIY4YacB.

IIPUMEP 4: (x2 + x —57) " = (2 +x—57)™™

20



Pemenne: Ilpu pemeHun 1aHHOTO MOKAa3aTEIbHO-CTEINIEHHOTO YpPaBHEHHUSI HYXHO PaccMOTpPeTh 4
cllyyasi:

1) (x*+x-57)=1,1e. x*+x-58=0.

- 110x

2
B 7ToM ciTydae ypaBHeHue npumeT Bu: 1277 ,T.e. 1=1

3HAYUT KOPHU ypaBHEHUS Xx° + X -58 = (. SBIAIOTCA KOPHAMH YPABHEHUS HCXOIHOTO.

-1++/233

Haxomum kopan  x120 = ———.

2

2) ¥*+x-57=-1,x>+x-56=0.

2
B oToM citydae ypasHenue npuMer B (- 1)¥° = (-1)1%%,

DTOMY ypaBHEHHIO MOTYT yIOBIETBOPATH TONBKO TAKUE 3HAUEHHUS X, IPU KOTOPHIX 3x°+3 m 10x
uenble uyucna ( MOCKOJIbKY OTpuuaTeslbHOoe 4uciao (-1) MOXXHO BO3BECTH JIMIIb B IIEJIYIO CTEIEHb)
OJIMHAKOBOM YE€THOCTH ( T.€. MO0 00a yeTHbIe, TMOO0 HEYETHBIE).

N3 ypaBHeHus ¥ +x—56=0 maxomum: x1=-8, x2=T.

2
3nHaueHne x1 = -8 He yjoBIeTBOpseT ypaBHeHmo ( - 1)¥° = (-1)!%%,

3HayuT X =7 KOpPEHb UCXOJIHOTO YPaBHEHUS.

2
3)Ecin x> +x—57 =0, T0 B 3TOM ciydae ypaBHeHue npumet s 0% 2 = 01,
DTOMY ypaBHEHHIO MOTYT YIOBJIETBOPSTH TOJIBKO TaKHE 3HAYCHUS X, IPH KOTOPHIX
3x2+3 >0wu 10x>0.

Hamomuum, uto Beipaxkerue 0" ©MeeT CMBICIT TOJIBKO TIpH 1 > 0.

-1++/229

U3 ypaBHerust x° + x — 57 = 0 HaX0UM KOPHHU X, , = 5,

-1-+/229
3HaueHue X, = Y He ynoiieTBopsieT yciaosuo 10x > 0.

-1++/229

CJ'IeI[OBaTeJ'IBHO, KOpEeHb X = >

4) Ecmm X+x-57>0ux’>+x-57#1, 1o 3x> + 3= 10x, OTKyJla HAXOJUM X1 = 3, X2 :%.

O0a 3TUX 3HaYCHUS HYXXHO IMIPOBCPUTH MOACTaHOBKOM B JJaHHOE YpaBHCHHUC.

Ipu x = 3, monyunm (-45)*° = (-45)%° — BepHoe paBeHcTBO.
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DTa 3amuch He UMEET CMBICIA. 3HAYHT, X = 3.

HO[[BOZ[I/IM HUTOTU, IPUXOJUM K BBIBOY, YTO JAHHOC YPABHCHUC UMCCT 5 KOpHef/’I.

-1++/233 -1++/229

OTBeT: X12= ———— , X3= 1, X4 =

x5 =3.
2 "

3aganme2. BpimonHuTh camoctosTensHO. [lepBbiii psig — | BapuaHT, BTOpOH psii- BTOPO# BapHuaHT, 3 psa-3
BAapHUaHT.

CamocrosiTesbHast padora no teme «IlokasarenbHas PyHKIMSA, IOKA3aTeJIbHbIE YPABH EHUS».
1 BapuanT

2 -2 2 3
1. CpaBuure uncna: 1) (5) I/I(gj ; 2) 45° u 454

2. Pemite ypaBHeHUe

1) 5%*1=25;

4 xZ—14x 4 —-45
2(3) -(3)

3) 71-7=42

4) 3%-4.3+3=0

CamocrositeqbHast padora no treme «IllokazareabHast QyHKUMS, IOKA3ATeIbHbIE YPABHEHHU D).
2 BapHMaHT

-5 -1
1. Cpasnure uncna: 1)12°°u12’;2) (g] u (gj
11 11

2. Pemnre ypaBHEHUE

1) 4%°° =16

2) 0’5x2—7x+10 — 1

3) 2" +2* 42" =28
4)5% _ 6.5 +5=0

CamocrosiTesbHast padora no teme «llokasarenbHas (PyHKIHSA, IOKA3aTeJbHbIC YPABHECHHD).
3 BapuaHT

3 8,6 3 4
1. CpaBuute uncna: 1) [Zj u (Zj :2)21° ul
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2. Pemute ypaBHEHUE

1)4-12%° = 48
2) 3x+2 _ 3x+1 + 3x — 63

7 2x2-4x
3) L =1
(5}

4)4* 5.2 +4=0

CamocrosiTesbHas pabora Ned

Tema: «Pemenue 3a1a4 Ha NpUMEHEHUE CBONCTB JIOTapu(MOB»

Henun: 3akpenuTs NogydeHHbIE 3HaHUSA 10 TeMe «Jlorapudm» BeuKciIeHHEM JorapudMoB.
3aganue 1. CocTaBUTh KPOCCBOP/ IO TEME.

3aganue 2. Pemiuth caMOCTOSITETEHO

Inz
1. Boumcuts: a) 21°82# 6) 2108232 5y 110810100y pplogn 18 1y o

N

Borancnuts: a)loga3 6) log™ F B)1g 10 1) Ine 1) loga+s(a+5)
3. IpencraButs 1 B Buze norapudma: a) ¢ ocHoBanueM 4; 6)c ocHoBarueM 10; B) C OCHOBaHHEM €; T) C
OCHOBaAHHEM -3; 1T) C OCHOBAaHHEM 5

4. Berumcauts: a) logsl; 6) log #1 ;B) Igl; r)inl; ) loga(-1)
5. [IIpeacraButs 0 B Buje norapudma a) ¢ ocHoBanueM 4; 6) ¢ ocHoBanueM 10; B) C OCHOBaHHUEM €; T) C
OCHOBAHHUEM -2; 11) C OCHOBAaHHEM 3
6. IIpencraButh Jorapudm NpOM3BEACHUSA B BHAE CyMMbI jorapudmos: a)logs(2*7); 6) log~ (a*b);
B)lg(5*7); r)In(11*3); m)logz26
7. IIpencraButh cymmy norapudMoB B BuIe mpousBedeHus: a)log23+l0g25; 6)loge72+10g0.718;
B)lg5+1g7; r)Inl 1+In2; m)log73+log7 *
8. [IpencraButh Jlorapudm 4acTHOTO B BUJIC Pa3HOCTH JIOTapH(PMOB :
sin z
11 atb 2 T T
fkd = cos —

a)logs 7 .6)logz € ;B)lg?;r)n 3 ;mlogs 4
9. IIpeacTaBUTh PA3HOCTH JOrapu(MOB B BHJIE YaCTHOIO:

a)log23-log25; 6) Ig13-1g11; B) In b-In d; r)logr(a-b)-logz(a+b)

CamocrosiTesbHast padora NeS

Tema: «Pemenue norapuMudeckux ypaBHEHHI»

Hean: YMmeTs mpeoOpa3oBbIBaTh BEIPAXKEHUS U pelIaTh Jorapu(pMUIECKUe YpaBHEHHUS.
3amanme 1. Hanucars KOHCHEKT IO TEME

3aganue 2. BINOIHATE CAMOCTOSTENIBHO

1. Bawm mnpennoxeHbl ypaBHeHMs. Bama 3ajada pemuTbh 3TH ypaBHEHUS M COOTHECTH OTBETHI C
COOTBETCTBYIOLIEH OyKkBOH. B pe3ynbrare 10JKHO MOTY4YUTHCS CIOBO.

1.log,(x* +4x+ 12) =2
2.log,(8 — x) = log, 5
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3.log,(4 —x) =2
4.logs(x + 6) = log-(4x — 3)
5. log:(6 — 5x) = —4

Kirou
3 -2 -3,-1 -15 -7 -1 -5 0 12
E A H p )i 0 n 3 Ja
3aganue 3. ['paduueckuii JUKTAHT.

A ceifuac Bbl noOyzere B posid yuutend. Bam He0OX0IMMO ONpeNeNuTh BEPHO JIM HAWJIEHbl KOPHU

ypaBHeHus. Eciu BepHO, TO BbI pucyere «J1a» —*, «kHeT» — BoinuceiBaeTe cBoi (UTYyphl B OJJHY CTPOUKY.
B-1 B-2
log:(12 —2x) = —2,x=-12 log:(b —4x) = —2,x=5
=] =]

Jogz (5 +x) =3,x=-22 log,(8 —x) =4,x=-8

log,(13+x) =log, 2, x=-11 log,(8 —x) =log; 10, x=-2

log,(x + 8) =log,(bx—4),x=3 log,(x+9) =log,(bx—7),x=-4

3aganue 4. Periuts orapuMuyecKkue ypaBHEHHUSI

No mi/m | YpaBHeHus KommenTapuu (0aémces ons crabwix yuawuxcs)

1 log,(9+x)=4 [Monb3ysch ONpeneIeHueM

2 log (7 -3x) = -2 [Tonp3ysice onpeneneHnemM

7

3 log (14 —x) =log, 5 [ToreHmMpoBanue
4 log,(1+ x)=1log, 4 [ToreHnMpoBaHue
5 log,(x+4) =log,(2x —12) [TotenmmpoBanue
6 log,(x* +x) =log (x* -4 [ToreHnpoBanue
7 log,(8-5x) = 2log, 3 [IpumeHuTH cBOMCTBA JIOTapU(MOB U 3aTEM MOTEHIIUPOBATH
8 log, (8 +3x) =log,(3+ x) +1 | IlpuMeHnTs CBOMiCTBA TOrapu(PMOB U 3aTEM NIOTEHIIMPOBAThH
9 log, .4=2 [Tosb3ysce onpeneneHuem

10 log, 20 = 4 [Tonb3ysck onpeneneHneM, BbIX0] Ha IOKA3aTEIbHOE

ypaBHEHHE
11 2 log;(5x—3) — 4 [TokazaTenbHOE ypaBHEHUE, IPUBECTH K JIOTapU(PMUIECKOMY

CamocrositesbHast padora Ne6
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Tema: «Pemenue 3a1a4 Ha IPUMEHEHHE COOTHOIICHUH MEXIY TPUTOHOMETPUYECKUMHU (DYHKIIHUSIMU OJTHOTO
aprymeHra»

Hean: YMeTh NPUMEHATh TPUTOHOMETPHUECKUE (POPMYIIBI ITPH BHITIOJHEHUH 33 JaHUN

3apanme 1. CocTaBUTH KPOCCBOP/ IO TEME.

3amanue 2. BBIIOJIHUTE CAMOCTOATEIHLHO

T a a a
cosag =04, —<a<=<2m gin— cos— tg—.
1.13BecTHO, 4TO 2 . Haiimure 2 2: 72
a a i
2.Haiitu %3 u Ctgi, eciu m3BeCTHO, uto <05 = —0.6 2°¢4F ul
T L a a a a
3. UssectHo, uto 0@ = 0.8 O=as 2., Haiture ) ; CDSE; €3 B3
- —
4. UsBecTHO, ‘ITOth 7. Haiiry Sin @ cos a.tga u ctga

CamocrositeqibHas padora Ne7

Tema: «Pemenue 3a1au Ha npeoOpa3zoBaHUE TPUTOHOMETPUUYECKUX BbIPAKEHUI»

Henun: 3akpenuTb U CUCTEMATHU3UPOBATH YMEHHE MPHUMEHATb TPUTOHOMETpUYECKHE (GOpPMYIbl MpH
peoOpa30BaHUK TPUTOHOMETPUUYECKUX BBHIPAKEHUH.

3apanmne 1
COSE — oS X
— = tgla
1.ITpu Bcex DOMYCTHMBIX 3HAYCHHSIX ¥ TOKa3aTh ToxkaecTBo 112 +sind
2sinlr—a)cosax
' b i kY
) . < 37 | ) . il 37
coslm+alsin”| —+ o |—simld —at leos™| —+ o |
9 | L2 J
2.Y1IpoCTUTh BBIPAKEHUE . d = .
3.Jloka3aTh TOXK/IeCTBA:
. ¢ ) I
—cos2t+sin | | {7 |
1~ cos2t + sinlt = tot cos| — t o |+ cos| — i |=cosi
a)] Frin2tteos 2t : 6) (. A L3 g
g 4 3T
sinla+ f) cosa=——, cosfi=—, m<a<—<fl<lr
4. Beruucautp = , €CIn 1y 2 =

5. HpI/I BCCX NOIMYCTUMBIX 3HAUCHUAX & YIPOCTUTD BBIPAKCHUC!
Qsin o 2,
- r -~ SIHT @
A Fow — ¥ - 4= - _ "}
a)] cosla—lsina, 6)] cosla—2or)

CamocrositesibHas padora Ne§

Tema: «IIpocreiime TPUTOHOMETPUUECKUE YPABHEHUSI»

Hean: YcBoUTh anrOpuTMbl pEHICHUS MNPOCTEHIIMX TPUTOHOMETPUUECKUX YpPAaBHEHUN, YMEThb pellaTh
MPOCTEMIINE TPUTOHOMETPUUECKUE YPAaBHEHUS.

3amanue 1 BEIMOJIHUTE KOHCHEKT.

Kparkas Teopus
Tabnuua 1. Kopau TpUroHOMETpHUYECKUX YpaBHEHHM

YpaBHeHus Kopuu

sin x=q, a€[-1;1] x=[-1]" arcsin a+an, n€Z
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T

in x=1 -
S X=24+27n, n €72

T

in x=-1 -
S X=-24+2an, n € Z

Sin x=0 x=mn,n€Z7Z

Cos x=a,a €[-11] x=Tarccos a +27n, N €2

Cos x=1 x=2mn, n € Z
Cos x=-1 x=n+2nn, n € Z
Co sx=0 =
X=2+mn, n €Z
tg x=a x=arctg a+mn, n€Z
ctg x=a x=arcctg a+zn, n€Z
. - I/ 1 '\' I.—" 1 i
.'-_'m'csm| ;| + m'ccos| > | + arcctgl
ITPUMEP 1. BeIYHCIIUTE: e s
o1 oY
. ) 1
.'-_'m'csm| — | . m'cms| — | + arectgl
2 2
Pemenue: Lo Lo =
. 1 1) I T\ & To2m
Daresin—+| 1 - arccos— | + arctgl==2-—+ ,r i Tlf PO e
20 2 6 | i) 4 3
.sm| A | |
[TPUMEP 2. Pemuth ypaBHEHUE: ' 4
Pemenne: Ilo hopmyne wacTHoro
Fi T b 3T
——.1':—T+l-‘m, —.1':———:*31}?, —x=——+2m, x=—-=2mn, n€Z
CJ'Iy‘IaSI: ‘1 i ‘1 i ‘1
2eosix = —»\."':
[TPUMEP 3. Pemiuth ypaBHeHue: < &9% - -
2
cos3x =——

Pemenue: Paznenum JieByro U MpaBylo 4acTH ypaBHEHHUS Ha 2:

— |
ITo (bopMyﬂe‘r = SarecosaT A nogygaeM:

' B
| 20 . ; T T
3x =t arcecos| — — | +2m, 3x T=—|+2m, 3x b 2
L2 ', 4)
T 2m
y=t 4+ neZ
Pa3znenum neByro u npaByro 4acTH ypaBHEHHs Ha 3: 4 3
5
3tg—x—-1=0
I[TPUMEP 4. Pemuts ypaBHEHUE: :
5 5 ) 1
tg—x Jtg—x=1 tge—x=—
3 3

Pewmrenne: Beipasum

1
X = arctg ? +

el | th

=arclgd +

ITo popmyie f MOJIy4aeM:

et | L

Pazgenum JICBYIO U IIPABYIO YaCTU YpAaBHCHH Ha
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3 1 3m )
x=—arctg—+——, nEZL
> 3 2

CamocrosiTeibHas padoTa Ne9
Tema: «Onpenenenue npeaena Gpynkunn. OCHOBHBIE TEOPEMBI O IIpefieniax. 3aMmeuaTeIbHbIe TPeaeIb)
Hean: cdhopmupoBarh yYMEHHE HAXOIUTh MPEIETbl IOCIEIOBATEIBHOCTEH U Tpenensl  (HyHKIWH,
MCTIOJIb30BATh 3aMeYaTeNIbHbIC TIPEACIIbI ISl HAX0XKICHHSI ITPEJIEIIOB.
3ananmue 1. [ToArOTOBUTHCS K YCTHOMY OTIPOCY, OTBETHB Ha CIIEAYIOIINE BOTIPOCHI:

1.Yto0 Takoe npenen GyHKIru?

2.Kakwue npenensl Ha3bIBAIOTCS OTHOCTOPOHHUMHE?

3. Kaxoit mpeen Ha3pIBAIOT IPEICIIOM Ha 0@CKOHETHOCTH?

4.TlepeuncTuTe TEOPEMBI O Ipeenax?

5. CKOJIbKO 3aMeuaTeNbHbIX peesioB Bbl 3HaeTe? X popmynupoBku?
3aganue 2. PaccmoTpure 0Opasibl BEIYUCICHUS NPEIETIOB U PEIIUTE APYrUe 3aJaHNUsI CaMOCTOSATEIbHO

TMpumep 1. Berancmure npenens: limy_,, (4x2 — 6x + 3)

Pemenue: Mcnonb3ys Teopembl 0 mpeaenax, HaA0 HAaUTH CyMMY U Pa3HOCTh MPEIENOB, a TIOTOM IMPOCTO
MOJICTaBUTh JBOMKY B (DYHKIIHIO, CTOSIIYIO 10| 3HAKOM Ipeena:

lim,_,,(4x* — 6x + 3) = limy_,, 4x* —lim,_,, 6x +lim,_,, 3 =4%22-6%2+3=7
Ortger: limy_5 (4x? — 6x + 3)=7

. 5
Ipumep 2. Beruucaure npenens: lim, _, o P
P lim > —0
elICHUE: X—00 5 -
Omser: lim,_,, — = 0
TBET: — =
H—00 2%

0 co
Ecnn umeem HCOIIPCACIICHHOCTE BUA (6) niin (_), TO HCO6XOI[I/IMBI Hpeo6paSOBaHI/Iﬂ.
oo

x?—5x+4

Mpumep 3. Boruncnure npeaenst: lim —_—

x*—5x+4 1-5+4 0

X=lyg2 340 1-342 0

Pemenue: lim

0
Yucnurteab U 3HaMEHATEIb ,Z[pO6I/I IIpu x=1 PaBHBI (6) BBINOIHUM TOXJIECTBEHHOE Hpeo6pa30BaHHe
(paSJ'IO)KCHI/Ie YUCIUTECIIA U 3BHAMCHATCJIAHA MHOXKHUTCIIU U COKPAaTUTh Ha O6IJ.IPII>1 MHO)KI/ITCJ'IB)

X2 —5x+4=0

TI=b?-4ac, 1 =25-4*1*4= 25 — 16 =9.
543 5—3
Xi=—=4 uXp=——=1
2 2
X% — 5X + 4=(x-1)(x-4)

AHATOTHYHO 3HaMeHaTenb: X2 — 3X + 2=(x-1)(x-2).
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x> —5x+4 . (x—1)(x—4) _ .. x—4 -3

x2-3x42 x-1 (x—1)(x—2) N hmx_’l: T 3
x2—5x+4

x=lyz axen

[oncrapnsiem: limy_, ¢

Otgert: lim

n 4.B lim,,_,, 235
HME « DbBIYUCINUTC IIPCACIIBI. I ——
pumep pea X—00 j o122

o0
Pemenune: Yucnurens U 3HaMEHaTenb JApoOM IpU X=00 paBHbI (—) HeobxonumMo ucnosnab30BaTh
o0

npeoOpa3oBaHue: JCTICHHE YUCIUTENS W 3HAMEHATENsl Ha MaKCUMAJIbHYIO CTENeHb X (B JJaHHOM IpHMeEpe
MaKCHMaJbHasl CTENEeHb paBHA 2). YUHUTHIBas, YTO BEIMYMHA OOpaTHas OECKOHEYHO OOJIbLION BETUYHHE
ecTb OECKOHEYHO MaJasi BeJINYMHA, PACKPOEM HUCXOHYIO HEONPEIEIIEHHOCTb, TU00 BEIHECTH NEPEMEHHYIO B
HauOOJbIIEH CTENIEHU B YUCIUTEIN U 3HAMEHATENN JPOOH U COKPATUTh HA HAUOOJIBIIYIO CTETEHb.

2x—3x—5 22t 3x 5 , 370 570
22t -3x-5 w . 2 . T F T ] 2
—=_=]1t‘ﬂ X =]JI'11 X X X =]JI'11 X X ——
[ 2 P s P | 3 E—rm =0 =0
I+x+3x o0 #i —2+i2+—f iz +l +3 3
X X X X X X

o lim 2x2-3x-5 2
TBCT. —_— = -
X200 4 4x+3x2 3
V2+x—y/2-x

Ipumep 5. Beruuciure npenens: lim, g ox
Pemenne: B sToM npumepe mpenensl yucauTens u 3Hamenatens npu X — 0 pasasl mymo. Heo6xoaumo

YUCIUTEIIb U 3BHAMCHATECJIb YMHOXXHUTH HAa BBIPAXKCHUC, COIIPSIKECHHOC YU CIIUTCIIIO.

V2 +x—V2 —x y (V2+x—V2—-x)(V2+x+V2 —x)
— lim _

lim

X0 5X x>0 5x(vV2 + X +V2 —x)

-1 2+x—2+x — i 2x — i 2 .

M0 o e -0 Sy R0 5 arava)
am2 _ 2 2

5lim(v2 +x++vV2—x) 5=#2y2 10

x—0
V24x—2—x 2
5X T 10
IIpumepsI 1J151 cCAMOCTOSATEILHOTO pelleHus: Beruncnure npenensl QyHKIIHMA:

Otser: lim,_,q

xe—1

- 2 . . . . 1 . 1
llmx_,g X llmx_,g(Zx — 4&) llmx_,4 (& — 3X) llmx_,c. m llmx_,m X—z llmx_,c. X_2

. AN . A ) x2—4 ) -3 . x2—16 . x—4
limy o (5) Mmoo () lime 257 lmg 55 limey o0 limyp ot
. x?—9 . x2—9 ) 2x3—2x? ) x+2 . x2—-16
limy s omre Moy iMoo M7y DM, T
. 6xt—5x+x% |, VE—V2Z . x?—8x+15 ) 3x®—Bx+4 . (1+x)*—(1+3x)
lmy o = limyp == Imys =500 Imyp corre Mo orge
. Jx+1i-1 ) 3x?+4x+5 2x°—3x+2 ) 5x+2 ) 9%’ +3x+5
myo——  lMyoimma T IMe 500 MMeres Imye e
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. sin 3x
llmx—a(} ok

lim, ., (Vx2 + 1 — x)

limeo (1+5) limyp (1+2)

limy (1+2) limg (1+-2)

) 3\t ) 13\*
lim, ., (1 +7) lim,_.; (1 + ) "

_ +3\Y 43\¥3 =1\ 43\ x—2)2%*3
lim,_, ., -y lim,_,, -y lim,_, ., (x——E) limy,_, o, (x—_l) lim, _, (x—+1)

x—1)x+2

-
X200 \ x+3

CamocTosTebHas padora NelO

Tema: «Bpluucnenue npousBoAHbIX (yHKIMH. [IpuMeHeHHEe NPOU3BOAHON K PEIICHHI0 NMPAKTUYECKHX
3a1a4»

Heau: chopmMupoBarh yMeHHE HaXOUTh IPOU3BOAHbBIE (DYHKIIMM, 3a/JaHHBIX B IBHOM, JIOTAPU(PMUUECKOM U
MapaMeTpu4eckoM BHUJE, HAaXOAUTh IPOU3BOJHBIE CIIOKHBIX (YHKIMM, 3HATh T€OMETPUYECKUN CMBICI
npou3BoiHOM. [loBTOpUTH, 000OMIUTH W CHUCTEMATHU3UPOBATH 3HAHUS O (DU3MYECKOM CMBICIE MEpBOM
MIPOM3BO/IHOM, CITOCOOCTBOBATH BIPAOOTKE HAaBHIKOB B IPUMEHEHUHU IPOU3BOAHON K PEIICHUIO 3a/1a4.
3apanme 1. CocTaBbTe KOHCIIEKT MO TeMe (MCIOJIb3ys METOINYECKUE PEKOMEHIAINN ).

3aganue 2. Haiftu npousBogHbIE OT (PYHKIUU:

4

1 1
1. y:XI—3x2+6x—2 l3.y=£—€x-|—glnx

: t
5 y:%xs'_z_,_x 14.y=y/2 sin x — =2~
3 iy2_ L 15.y=e* —sin x + cos x
' y_Xl xz 3% 16.y = sin X €OS X
4, y=—+ 2vx 17.yv=(x2 + x)Inx
1 _ x
5. y=+ 23X — 23 18.y=tgx e
5 X 3 19.y =ctg x cos x
. y=2tgx—3C0SX : 2
. 20.y=(sInx — cos x
7. y=7sin x+ 5e* y_JE_l )
8. y=vX+ctg x by
22
9. y=2Vx3 +Inx 22.y=—=
10.y= 2 sin x -6 tg X cosx
e’ Inx x+2
1. Y5 3 24.y =sin x tg X
12.y=x* + ctg x 25.y = ctg X €OS X

29



CamocrositesibHast padora Nell

Tema: «HaXO)K[[eHI/IC HCOMPCACIICHHBIX  HMHTCTPAJIOB  pPAa3JIMYHBIMU KU MCTOJAMU.

ONPCACIICHHBIX UHTCI'PAJIOBY

BBIYHMCIICHUC

Hesn: 3akpenuTh yMEHHUS WHTETPHPOBATH (DYHKIHIO, HCIOJB3Ys TaOIUIy OCHOBHBIX WHTEIPAJIOB;
3aKpENUTh HABBIKM HAXOXJACHUS HEOIPENEICHHbIX HHTETPAJIOB pa3IMYHbIMM CHOCOOAMM; IUIOLIAIU

KPUBOJIMHEWHOU TPANELUH.
3anganme 1. Tabnuma nHTErpajIoB

X" 1 (kx+b)"*1

1jxdx_—+C (h=-1) [(kx +b)"dx ==

n+1 k n+1
2. [dx=x+C [kdx =kx +C f%dsz\E-i—C
Vx
dx =1
3. I7=In|x|+C Jopdx=_-Inkx+Db)+ C, k+0

4, jsin xdx=-cosx+C [ sin (kx +b) dx = —i- cos(kx +b)+C, k#0

5. _[cosxdx:sin x+C  [cos (kx + b) dx = % sin(kx+b)+C, k#0

dx x T
7[ fr— p— J—
6. J.COS y =tgx+C x¢§+ﬂn, neZ. fcosx In |tg ( + }| +C
dx
! J.Sln =—CtgX+C xern ne Z Jﬁsmx In |tg | +C

8. [ tg xdx = —In|cosx| + C
9. [ ctg xdx = In|sinx| + C

1
10. [e*dx=e"+C [ Pdx = —- P+ ¢, k0
11. jaxdx:a—x+c, (a>0)
Ina
12. J' =1arcth+C
a +X a

. X
=arcsin —+C

dx
R
du FEN)
14. Iﬁ_ln‘u+ ucta

+C, |u>]a], a=0.

x—a at+x
15. erz—a2 N |x+a +C Jraz—x2 | | +C,az0
2
16. I\/u2+a2du=%\/u2+a2 +a?ln‘u+ u’+a?|+c,a=0

2
17. j‘\/az—uzduzgvaz—uz +%arcsin£+c, az0
a

I/ICHOJ'IL3y$I Ta6J'II/II_Iy HHTCIpajioB, BBIYUCIUTC HCOIIPCACIICHHBIC NMHTCTPAJIbI:

+C,n# —1,k # 0



L [ dt

2. [3e*du

[ x2(1 + 2x) dx
3dx

4. [

4%/x
: Ix3(1+ 5x Jx
xyxdx
| =

(2-3)?
. f dex

x*+2

.f(x+\/§—3x5—3— : )dx

x3 sin?x
1 2 3
10. f(;+x—2+x—3)dx

2x
11. —d
fsx.w X
I Y]
AR gy

3=

VX

w

o1

o

\l

o

12.

CamocrosiTesbHas padora Ne 12

Tema: «<KoMIUIEKCHBIE YHCIIa U JEHCTBUS HAJl HUMH»

Iesm: 3akpenuTh BBITIOJHEHHE apu(PMETHUECKUX NEUCTBUI HaJ YUCIIaMH. 3aKPETUTh HABBIKHA BBITIOJTHEHUS
NeUCTBUIM HaJ KOMIUIEKCHBIMM YHCIAMH B ajreOpanvyeckoid, TPUrOHOMETPUYECKOM M TMOKa3aTeIbHOM
dhopme 3anucu.

3aganue 1 . Coenath KOHCIEKT IO TEME.

CamocrosiTesbHas padora Ne 13

Tema: «OCHOBBI TEOPUHU BEPOSTHOCTEH M MATEMAaTHUYECKOW CTATHCTUKH»

Henu: dopmupoBaHue Yy CTYACHTOB 0a30BbIX MaTeMAaTHMYECKUX 3HAHMNA JJs pelIeHds 3aJad B
npodeccuoOHANbHOMN JIeATENbHOCTH, YMEHHE MPUMEHATh MaTeMaTHUECKUN ammapar TEOpHH BEpOsSTHOCTEH
MIPU PEIICHUH 3a/1a4.

3ananue 1 CocTaBbTe OMOPHBIN KOHCIIEKT 0 TEME

CamocrosiTe1bHast padoTta Ne 14

Iesm: IIpoBepka chopMUPOBAHHOCTH y CTYJEHTOB 0Aa30BbIX MaTeMaTUYECKUX 3HAHHM.
3ananme. [1oATOTOBUTHLCS K K3aMEHY.

1. YCTHO OTBETHB Ha CJEIyIOLIUe BOIPOCHL:

JK3aMeHAMOHHbIE BOMPOCHI.

1. Apudmerndeckuii KopeHb HaTypajibHOU cTreneHu. CBoiicTBa.
2. CreneHu ¢ palMOHAIbHBIMU U JeHCTBUTENHHBIMU MTOKA3aTEIsIMU, UX CBOMCTBA.
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16.

17.

18.

19.

20.
21.

22.
23.

24,
25.

Konyc. DnemenTsl koHyca. [Lmomaas u 00beM KOHycA.

[IpaBuna muddepenuupoBanus. [IpousBoanas TpuronoMmerpudeckux GpyHkuid. [Tpumepst.
OcHOBHbIE NOHATHS KOMOMHATOPUKU: pa3MEIIeHUs, IEPECTaHOBKH, coueTanus. bunom HproToHa.
Tpeyrosnbnauk Ilackans.

[IpaBuiibHBIE MHOTOTpaHHUKU. [Iprmepsl.

[IpousBoHbie 31eMeHTapHbIX PyHKUIMNA. [Iprumepsl.

OcHOBHbIE IOHATHS U aKCUOMBI CTepeoMeTpHrH. B3anmHoe pacnonoxeHue npsMbIX U MI0CKOCTEN.
ITonsatne BexTopa B npoctpanctse. KoMmruianapHeie BeKTopsl. PaBHbIe BEKTOpA.

. OyHKIUSA Y = COS X , €€ CBOWCTBA U TpaduK.

. Hununap. @opMyiisl JI0MAAN IOBEPXHOCTH U 00beMa LWJINHAPA.

. UuTerpan u ero npumenenue. @opmyna Herotona- Jleitbnuna.

. @yHKIMS y=tg X, ee CBOWCTBa U TpaduK.

. IIpsimoyromnpHas (AekapToBa) cucTEMa KOOPJIMHAT B IPOCTPAHCTBE.

. ®opmyna npuBeneHus. YeTHOCTb, HEUETHOCTb, IEPUOAUYHOCTh, TPUTOHOMETPUYECKUX (PYHKIIMM.

®opmyna cnoxenus sin(at+f); cos(at+P). opmynsl ABoiiHOrO aprymenta. [Ipumepsr.

Pannannoe uzmepenue yriaoB u gyr. COOTHOILIEHUS] MEXTy TpaJyCHOM U paJlMaHHON MepaMu yriia.
3HaKU TPUTOHOMETPUYECKUX ()YHKITHIA.

[Mupamuna. IlpaBuibHas nupamuaa. Dopmynbl IUIOHIAAM MOJIHOM MOBEPXHOCTH M o0OBeMa
MMUPaAMU/IBI.

Mpuororpanauku. [Ipusma. Bunel npusm. @opmysbl MIOMAAM MOJHON MOBEPXHOCTH M 00beMa
MIPU3MBL.

Jlorapudmel. OcHOBHOE JIoTaprPMUYECKOE TOXKIECTBO. HaTypanbHbie U AeCITUYHBIC JTOTapU(MEI.
®opmyia nepexoia K Ipyromy OCHOBAaHHIO.

DyHKIUA y=sin X, €€ CBOMCTBA U TpaduK.

[TonsTue BekTOopa B MOpoCTpaHCcTBe. JleWCTBUMA HAJ BEKTOpamH, 3aJaHHBIMA CBOMMH
koopanHatamu. CKasipHOE NPOU3BEACHUE BEKTOPOB.

JByrpaHHblii yroJdi. JIMHEeWHbIM yroJl IBYTpaHHOTO yria. TeopeMa 0 Tpex nepreHIuKyspax.
Oynkiusa. O6macTe ompeaeneHus, oonacte 3HadeHUs. CriocoObl 3amanus ¢GyHknuii. OCHOBHBIC
CBOMCTBA: YETHOCTb, HEUETHOCTh, MOHOTOHHOCTB. [loHsTHE 00paTHOI pyHkIMuU. [Ipumep.

Lenpie u paunoHanbHbIe Yyncia. JelicTBUTENbHBIE YHCIIA.

Kitaccnueckoe onpenenenne BepossTHOCTH. CBONCTBA BEPOSITHOCTH.

2. [TucbMeHHO PelUTh 33/IaHUS K IK3aMeHYy

©® N o o

Kewns, JI€ns, Kons, Bans u @ens 6pocunu xpebuii — komy uatu B MarazuH. KakoBa BeposITHOCTh
TOTO0, YTO B Mara3uH Hazo Oynet uaru JIéue.

B smuke 6 6enbix u 8 yepHbix mapoB. Hayran Gepyt 2 mapa. KakoBa BeposiTHOCTB TOTO, 4TO 002
miapa OKaxyTcsi Y4epHbIMU?

X x* X

. 6x* +5x* —4x® +7x% —9x +11
BhIuncIMTE HEoNpeeIeHH bl HHTerpa: J- dx

. 1 2 5 1
Beruncnure HeonpeaeneHHbI HHTErpal: I Vi +— —— |dX

X2

BbIuncnuTh onpeaeneHHbii nHrerpai: [, 2xdx
. . 2
Haiitu 3HaueHne npou3BoaHON QyHKIIMM B TOUKe Xo= 1, ecnu f(x) = x~ +4x.

BeIluncianTe HEONpeIeIeHHbIM UHTETpal: j (6x2 - 2x)dX.

Haiiti npousBoanyro pynkuuu f(x) =x+2sinx + 3 e*
Haiitn npousBoanyro pynkuun y = (2x — 3)*sin X.
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HaiiTi npoussoHyto cnoxHoit dynkiun y = (x° +4x)°.
Haitnure npoussoanyio Gpyukuuu: f(x) = vx:(2x%-X)

Haiitu npousBoanyto pynkuuu f(x) =x+2sinx + 3 e*
2 1 3
. (3 ——2 —) -2—
Haiigure 3HaueHue BelpaxkeHus 3 5 11

Beraucnmts: sin 16° cos 29° + sin 29° cos 16°

VYIIpocTUTh BRIpaskkenue cos? /8 — sin? /8

JlmaroHasib 0CEBOTO CeYeHHUs IIHHIpA 48 cM 00pa3yeT ¢ IUIOCKOCThIO OocHOBaHus yrous 30.
Haiimure pagnyc OCHOBaHUS U BBICOTY LIWJIMHJIPA.

Pemuts norapudmuueckoe ypapuenue: logiz X + logs X + loge X = -1

OcHoBaHMEM MIPSIMO YeTHIPEXYTOIBHOM MPU3MEI SBIISIETCS MPSIMOYTOJIBHUK CO CTOPOHAMH 4 CM U
5 cm. [InmuHa 60koBorO pedpa paBHa § cm. Haitaute miomans 60KOBOM MOBEPXHOCTH TTPU3MBI.
Pemuts nokasaresnbHoe ypapHeHue: 2 X1 + 2% =3

Hansr BexkTopor:a( 3; -5; 1), b (1;-1; 2), ¢ ( 2; 4; -3). Haiigure Bekrop: m =2-3 — 3-b +1/4-¢.
Brrunciuts E% : E%- EI%

Haiinure KOpeHs ypaBHEHHUS log,(8+x) = 3

Hajizire KopeHb ypaBHeHHs: log, (x — 2) + log, —= 4

logy(x+8) =log,(dx—4).

Hlog, 98

Haiinmnre kopeHb ypaBHEHHS

Rlog.2

Haitnure 3HaueHne BbIpAXKEHHUS:
loga (4 +7x) =log,(1+5x+1

Haitaure xopeHb ypaBHEHUS lt}gj {5 * EI} N lﬂgjﬂ B EI] te .

Pemnre TpUrOHOMETpHYECKOE YpaBHEHHE: COS? X — COS X - 2 = 0
B ocHoBaHMM 4YETHIPEXYTOJBHON MUPAMHUABI — IPSIMOYTOJBHUK CO CTOPOHAMH 5 CM. U 7 CM. BCE
O0KOBBIC pedpa mupaMuibl paBHBL. BeicoTa paBHa 9 cm. Haiiaute o0bemM mupamMuapl
OcHoBaHMe MUPaMUIBl — MPSMOYTOJLHUK CO cTopoHamMu 6 cM W 8 cMm. Bce OGokoBbie pebpa
nUpaMubl paBHO 13 cM. BeraucimTe BEICOTY MUpaMUIbI
HaiiTn HauMeHbIIee 1 HanOobIIee 3HaUeHNs GyHKIMH f(X) = x°— 3x+ 9 Ha [-4; 4].
HaiinuTe KOOpAMHATHI IIEHTpa U pajyca chephl, 3aJaHHO YpaBHECHHEM:
x2+y2+722=36u (x-3)2+(y+2)2+z%2=4
3anucarh B BHJIE OOBIKHOBEHHOM ApoOH OECKOHEUHYIO AecaTHUHYI0 Apoob: 0,1(6).
3anucaTh B BUjIe OOBIKHOBEHHOM APOOH OECKOHEUHYIO ACCATUYHYIO podk:1,2(55).
Pemuth ypaBHeHue: 2sin’> X +sinx-1=0

Pemenue ypaBHenue :

1 . 1
C nomompro casura rpaduka y=, HOCTpOiiTe rpaduk GyHKIHH y:—2 . Ykaxure: a)
obnactb ompezaeneHus; ©0) oOnacTh 3HAUYEHUN; B) MPOMEKYTKHM MOHOTOHHOCTH; I') TOYKH
IKCTpEMyMa.

Pemure ypaBHenue: 2 **3 — 2% =112,
OcHoBaHMeM NPSMOM TPEYroabHON MPU3MBI CIYXKUT MPSMOYTOJIBHBIA TPEYTOJIbHUK C KaTeTaMu
6¢M. 1 8 cM., 6okoBoe pedpo paBHO ScM. Haiinure 00beM Mpu3MBI.

5-5‘/i+i/a
32

13
Kppimka Gamuu umeer GopMmy kKoHyca. BbeicoTa kpwimiku 2Mm, auamerp OamHu 6M. Haiigure
MTOBEPXHOCTDH KPBIIIH.
OceBoe ceueHWe HMIMHIpAa — KBaJpaT, JuWaroHaiab kKoToporo paBHa 20 cm. Haiigure oObem

Brrauciunth:
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WTHH]IPA.

Haitnure xopenb ypaBHeHUsT v 30—-Tx = 4,

Haiitu yron mexny Bekropamu 3= {1; 3; 4} u ¢ = {4;-1; 3}.
3

(z) -2

T _

OO6pazyromas koHyca paBHa 10M U cocTaBisieT ¢ IUIOCKOCTbIO ocHOBaHus yroi 30°. Haiinure
00BeEM KOHYCa

Haiinure 3HaueHUE BBIpAXKEHHUS:

Hanummure ypaBHeHue cdepbl Iiazmyca R c nentpom A, eciiu A(2; - 4;7), R=3.

21—3% — 16

Haiinnre kopeHb ypaBHEHU

lap panuyca 41 1M nepecedéH MIIOCKOCTHIO HAa paccTosiHUM 9 aM ot neHTpa. Haliqure momans
CCUCHUSL.

Pemmure ypaBrenue: Sin? X — sin 2x = - ¢os? X

3 3x+1 7 5x-3
7 -
Pemnre ypaBHeHue:

O6pa3syromas KoHyca, paBHal2cM., HAKJIOHEHa K TIOCKOCTH ocHoBaHMS moj yriaom 60° . Haifnure
IJI0Ia/1b OCHOBAaHUS KOHYcCa

B npsiMoyronsHOM mapasuiesienuIee CTOPOHbI OCHOBAHMS /M M 24M, a BbICOTa MapajuieIeuIe a
8M. Haliaure miomans TUaroHaJILHOIrO CEUEHUS

BricoTa mpaBUIIbHOM YETHIPEXYTOILHOM MUpaMHUIbl paBHA 7 M, a CTOpOHa ocHoBaHuA 8 M. Haiioure
00KOBOE pedpo.

. / —
Haitnure xopeHb ypaBHeHuUs: V —12—1Tx=—x. Ecim ypaBHEHHE MMeeT 00jiee OJHOTO KOPHS,
YKa)KUT€ MEHBIINM U3 HUX

3
(12{[(12 Spt )3 ]
YrpocTuTe BeIpaKeHUE

Jlnaronanb OCEBOTIO CEYEHHUsI LMJIMHApa paBHa 36CM. YToJd MEXAy 3TOM IUArOHAIbI U
oOpa3syrolel MUJIMH]Ipa paBeH 60°. Haiiaure paauyc U IIomaabr OCHOBAHUS LIUJIMH]Ipa

1
. 3--5-—2=
Haiinmute 3HaueHue BeIpaKeHUS: 7 4 3
OcHoBaHUEM MPSMOU TPEYroJbHOM MPU3MBI CIYKHUT MPSAMOYIOJIbHBIA TPEYTOJBHUK C KaTeTaMu 4
cM. 1 5 cM. O6bem npusmbl pase 40 cm®. Haitute ee 60koBoe pedpo
Beruncnure: (/28 — 124/3 — /20 £124/3) ?
Panuyc ocHoBaHus konyca 2Mm, a obpa3zyromas 2,5 M. Haiinute 00b€M KoHyca.




Kpurtepuu onieHKn BHeayIUTOPHOI (caMOCTOATEIbLHOM) padoThI

[Ipouent
pe3yJabTaTUB
HOCTH

bann
(ouenka)

Kpurepun onenusanus

90-100%

— ri1y0oKoe u3ydeHue y4eOHOro MaTrepuasia, JUTepaTypbl U HOPMAaTUBHBIX
aKTOB II0 BOIIPOCY;

— MPaBWILHOCTH (POPMYIUPOBOK, TOUHOCTH OTIPE/ICIICHUS TIOHATHI;

— MOCJIEI0BATEIbHOCTh H3JI0KEHUS MAaTepHANa;

— 000CHOBaHHOCTh M APTYMEHTHPOBAHHOCTH BBIBOJIOB;

— MPaBWJILHOCTH OTBETOB Ha JIOTIOJIHUTEILHBIE BOITPOCHI,

— CBOCBPCMCHHOCTD BBITIOJIHCHUSA 3a1aHUA.

70-89%

— IIOJIHOTA U IPaBUIBHOCTh U3JI0KEHUS MaTepHaa;

— HE3HAYUTEIJIbHBIC HAPYIIEHUS ITOCIIEI0BATEIbHOCTH U3JI0KEHHUS;
— HETOYHOCTU B OIIPEIEICHNUN TOHATUH;

— 00OCHOBAaHHOCTb BBIBOJIOB ITPUBOIUMBIMU ITPUMEPAMU;

— IPaBUJIBHOCTH OTBETOB HA JIONIOJHUTEIBHBIE BOIPOCHI;

— CBOEBPEMEHHOCTD BBIITOJIHEHUS 3aJaHUS.

50-69%

—3HaHWE U TIOHUMAaHNE OCHOBHBIX TOJIOKEHUHN y4eOHOTro MaTepuana;

— HaJIMuue OMMOOK NP U3JI0KEHUH MaTepuara;

— HEMOCJIEJIOBATEIbHOCTh U3JI0KEHUSI MaTepuaa;

— HaJM4ue OIMOOK B OMPEIeICHUH MOHATUH, HEUCKAXKAIOIIHUX X CMBICT,
— HECBOEBPEMEHHOCTH BBITIOJIHEHUS 3aJJaHMUSL.

0-49%

—HEe3HaHHEe, HEBBINOJHEHWE WJIM HENpPaBUJIBLHOE BBIMIOJHEHUE OO0Jblen
4acTu yueOHOro MaTepHaa;

— oIUOKU B (GOPMYIUPOBKE ONpPEACTICHHH, HCKaXKAIOUIUE UX CMBICI;

— Oecnops104HOE ¥ HEYBEPEHHOE U3JI0KEHHE MaTepHara;

— OTCYTCTBHUE OTBETOB Ha JIOTIOJIHUTEIbHBIE BOIIPOCHI;

— OTCYTCTBHE BBIBOJIOB U HECIIOCOOHOCTh UX C(HOPMYIINPOBATh;

—— HEBBITIOJTHEHHE 3a/1aHUS.




	Решение уравнений вида  и
	Решение уравнений вида  и (1)
	Решение иррациональных уравнений методом замены переменных
	2. Письменно решить задания к экзамену


