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Meroanueckiue PpEeKOMEHJAlMA IO BBIMOJIHEHUIO MPAKTUYECKUX paldoT
npeaHa3HAaYeHbl JJIs OpraHu3aluyd padOThl HA TMPAKTUYECKUX 3aHIATUAX IO
yaeOnomy mnpeamery OVII. 03 Marematuka, KOTOpas SBISICTCS Ba)KHOU
COCTaBHOM 4YacTbl0 B CHCTEME TMOATOTOBKH  CHEIHAIMCTOB  CPEIHEro
npodeccuoHanbHOT0 00pa30BaHMUS.

Meroanueckre peKOMEHJAIMU HUMEIOT MPAKTUYECKYIO0 HalpaBIIEHHOCTh U
3HAYUMOCTh. POpMHUpYEMBbIE B MPOIECCE MPAKTUUECKUX 3aAHATUNA YMEHUS MOTYT
OBITHh  WCIIOJB30BaHBIl  O0YUYAIOITUMUCS B Oynymedt mnpodeccroHaabHON
JESITEIIbHOCTH.

MeTtoauueckne peKoOMEHAAINY TTpeIHa3HaYeHBI 111 00YUaIOIINUXCS CPETHIX
po(ecCUOHANIBHBIX YYEOHBIX 3aBEJICHU, n3ydaromux yueoHomy npeamety OVII.
03 MaTtemaTuka MOTYT HCIIOJIb30BaThCS HA YUEOHBIX 3aHATHUSX.

Pazpabotuuk: Autununa Jlrommuna HukonaeBHa
I['BIIOY  «llecTpaBCckuii  TrOCYIAapCTBEHHBIM  TEXHUKYM  UMeHM ['epos
Connanucruaeckoro Tpyaa Anaronus Y ctuHoBuda CeraeBa»
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IHosicHuTEeIbHAA 3aIIUCKA

Metoanueckie peKOMEHIAIMH IO BBITOJHEHUIO MPAKTUYECKUX PadOT  MPEACTABISAIOT cO00i
Y4acTh y4eOHO-METOIMYECKOTO KOMIUIEKTa M0 ydyeOHOMy mpenmery MaremaTnka U COOTBETCTBYIOT
tpedoBanusimM @I'OC TpeTbero nokosneHus u paboyeil mporpamme Mo Mpeamery.

Ilenpto co3nanus pa3pabOTKM SBISETCA OKa3aHME IIOMOLIM OO0YYaroLUMCS B OCBOCHMHU
y4eOHOro Marepuaa o npeaMery B YUpeKJeHHUIX CPeIHEro npo(eccuoHalbHOro 00pa3oBaHusl.

B cBs3u ¢ BBeneHueM B 00pa3oBaTelbHBIN Npouecc HoBoro deaepalbHOro rocy1apcTBEHHOTO
00pa30oBaTEeNbHOIO CTaHAApTa, KOTOPbIH OpPUEHTHPOBAH Ha BBIPAOOTKY Y CTYJIEHTOB OOLIMX U
IpoeCCHOHANIBHBIX KOMIIETEHIIMH — HaOopa 3HAHUH, yMEHUI, HaBBIKOB M JIMYHOCTHBIX KauyecTB,
KOTOPBIE TIO3BOJIST BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TPY/la, Bce 0oJiee aKTyalIbHOM
CTaHOBHTCS 3ajlaya OpPraHU3aluy MPAKTHIECKON paboThl CTYICHTOB.

[TpakTuyeckue 3aHATUS SABISIOTCS BaXKHOUM (hopMOii 00pa30BaTEIILHOTO MPOLIECCa M HAIPaBIICHBI
Ha SKCIIEPUMEHTAIFHOE TOATBEP)KICHHE TEOPETUYECKUX IOJIOKEHUH U (OpMHUpOBaHHE Y4YEOHBIX H
popECCUOHATBHBIX IPAKTUYECKMX YMEHHMH, OHU COCTaBISIOT BaKHYIO YacTb TEOPETUYECKOH H
po¢eCCHOHATILHON MPAKTHUYECKOW MOrOTOBKH.

HeoOXonuMbpIMU ~ CTPYKTYpHBIMH ~ 3JIEMEHTAaMH  MPAKTHUYECKOrOo  3aHATHsS,  [OMHUMO
CaAMOCTOSITEJIbHOW ~ JEATEIBHOCTH  OOYYaIOLIMXCS,  SIBJIAIOTCA ~ MHCTPYKTaX,  IPOBOAUMBIN
IperoiaBaTeNieM, a Tak)Ke aHaJM3 W OLIEHKA BBIMOJHEHHBIX pabOT M CTENEHH OBJAJIEHHS CTyACHTaMHU
3aIlJJAaHUPOBAHHBIMU YMEHUSMH. BBINOIHEHUIO MPaKTUYECKUX 3aHATUN MpEeALIEeCTBYET IPOBEpKa
3HAHUU CTYJIEHTOB - UX TEOPETUYECKOW IOTOBHOCTU K BBINOJIHEHMIO 3afaHus. [IpakTuyeckue 3aHATUSA
HOCAT PENpOAYKTUBHBINA Xapaktep. PaboThl, HOCSIINE pEenpOAyKTHBHBIH XapakTep, OTIMYAIOTCS TEM,
YTO MPHU UX MPOBEACHUU CTYACHTBI MOJIb3YIOTCS MOAPOOHBIMU MHCTPYKLHMSAMM, B KOTOPBIX YKa3aHBbI:
1esib paboThl, TMOSACHEHHUs (Teopus, OCHOBHBIE XapaKTEpUCTUKH), 00OpynOBaHME, ammaparypa,
MaTepuagbl U MX XapaKTepPUCTUKH, IOPSAJOK BBIMOJHEHUS paboThl, TaOaMIbl, BbIBOALI (0e3
(bopMyIMPOBKH), KOHTPOJIbHBIE BOIPOCHI, yueOHas U clielalbHast JUTepaTypa.

OneHkM 3a BBINOJHEHHE MPAKTUYECKHX PAaOOT BBICTABISIIOTCS MO NATHOAUIBHOM CHCTEME U
YUHUTBHIBAIOTCS KaK IMOKa3aTeau TEKYIEH yCIIeBaeMOCTH CTYIEHTOB.

Meronuyeckass pa3paboTKa COAEPKHUT BCE CTPYKTYpPHbIE 3JIEMEHTHI Uil OpraHu3aluu U
MIPOBEJEHUS] MpakTHUecKuX 3aHsaTui.  [lpakTudeckue 3agaHusl MPEICTaBIECHbl Pa3HOOOPA3HOTO
XapakTepa B HECKOJBKHMX BapHaHTaX M Pa3HOM CTENEHHU CIOXHOCTU. HekoTopele conepiaT yCTHbIE
3ajaHusg 0a30BOTO YPOBHS (COTBETUTh Ha BOMPOCHD»), BBINOJHEHHE KOTOPHIX 00S3aTeNbHO, AJS TOTO
4YTOObl TMPUCTYHNUTh KO BTOPOMY OJIOKY — pEUIeHHE NpPAaKTUYeCKUX 3aJaHuil IO BapHaHTaM.
VHTepecHbIMM SABISIOTCS 3a/JaHusl - 3aloyHu Tabnuiy. Takue 3amaHusi TpeOyrOT TBEPAbIX 3HAHUM
TEOPETUYECKOT0 MaTEpHUalIa U ONIPEIETICHHBIX BBIYUCIUTEIBHBIX HABBIKOB 110 TEME.

L]env npakmuyeckux 3aHAMUU:

- NOMOYb OOYy4YaroIIKMMCS CHCTEMaTU3UpPOBaTh, 3aKPENUTh U YINIyOUTh 3HAHUS TEOPETUUYECKOTO
XapakTepa,

- HAy4YuTh OOYYAIOIIMXCS MpHEMaM pEeLIeHUs MPaKTUYEeCKHX 3a/]ad, CIHOCOOCTBOBATH OBJIAJCHUIO
HaBBIKAMU ¥ YMEHHSMH BBIITOJHEHHS PacyeToB, rpa)uuecKux U APyruxX BUIOB 3aaHUM;

- HAy4YUTh UX MOJIb30BAThCs CIPABOYHOM JINTEPATYPO U TaOIUIIAMU;

- (hopMupOBaTH YMEHHE YUUTHCSI CAMOCTOATENBHO, T. €. OBJIAZIEBATh METOAAMH, CIIOCOOAMHU U IPUEMAMU
caMoO0y4YeHHMs, CAMOPA3BUTHS M CAMOKOHTPOJIS.

B pesynbraTe mpoBeneHHs MPaKTHUYECKUX 3aHATUN MO JAucuUIUIMHE «MareMmaTuka»
00yJaroIuiics JOJKEH:

3HAMb!

- 3HaYEHUE MATeMaTU4YEeCKOW HAayKH JJIsl pelIeHHs 33/1a4, BOSHUKAIOLINX B TEOPUU U MPAKTUKE;
- IIAPOTY U B TO K€ BpeMs OIPAaHMYEHHOCTb NPUMEHEHUS MATEMaTHYECKMX METOJ0B K aHAIU3Y U
MCCIICIOBAHHIO MPOLIECCOB U SIBIICHUM B MIPUPOJIC U OOILECTBE;



- 3HaUCHHE MPAKTUKH U BOIPOCOB, BOSHUKAIOIINX B CAMON MaTeMaTHKe 751 JOPMHUPOBAHUS U PA3BUTHUS
MaTeMaTHYeCKOM HAyKH; UCTOPUIO Pa3BUTHUS MOHATHS YMCIIA, CO3JaHHUS MAaTEMaTHYeCKOro aHaju3a,
BO3HUKHOBEHUS U Pa3BUTHS T€OMETPHH;
- YHHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKM MAaTEMaTHUYECKUX PaCCyKICHHH, UX MPUMEHUMOCTH BO
BCEX 00JIaCTAX YEIOBEUECKOM IS TENbHOCTH;
- BEPOSITHOCTHBIM XapaKTep Pa3IMYHbBIX IPOLIECCOB OKPYIKAIOIIETO MHPA;

ymems:
- HaxOJUTh 3HAYCHUS KOPHS, CTENEHH, jJorapupma, TPUTOHOMETPHYECKUX BBIPAKECHHH HA OCHOBE
OIIPEIEICHUS; BBINOJIHATh NPEOOpa30OBaHUS BBIPAKECHUH, NpPUMEHsS (GOPMYJbI, CBS3aHHBIE CO
CBOWCTBaMH CTETIEHEH, JorapupmMoB, TPUTOHOMETPUIECKUX (DYHKITHIA;
- BBIYMCIIATH 3HaYeHHEe (DYHKIMHU 10 3aJaHHOMY 3HA4EeHHUIO apryMEHTa; ONpeAessTh OCHOBHBIE CBOMCTBA
YHUCIIOBBIX (PYHKIUH; CTPOUTH IpahpuKu N3yUeHHBIX (DyHKIIHIA;
- HAaxXOJUTh TMPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIHMA; HCIIOIB30BaTh MPOU3BOJHYIO [UIS HM3YUYCHHUS
CBOMCTB (PyHKIMI U MOCTPOEHUS TpaduKOB; NPUMEHATh IPOU3BOIHYIO JUI HAXOXKACHUS HAUOOIBIIEro
Y HaUMEHBIIIErO 3HAYCHUS,;
- pemars panMOHaJbHbIC, IIOKa3aTeJbHbIC, JOTapu(PMHUYECKUE, TPUTOHOMETPHUCCKHE YypaBHEHHS,
CBOAALIMECS K JIMHEHHBIM W KBaJpaTHBIM, a TaKXKe aHaJOIWYHbIe HEPABEHCTBA U CUCTEMBI;
MCTOJIB30BATh TPAPUUECKUI METO]] pEIIeHUs] YPaBHEHUH U HEPABEHCTB;
- pemaTth NpocTeHInne KOMOMHATOPHBIE 3aJadyd METOJOM Iepedopa, a TAaKKe C HCIOJIb30BAHHUEM
M3BECTHBIX (DOPMYII; BEIYMCIISATH BEPOATHOCTH COOBITHI HA OCHOBE IOJICYETA YHCIIA UCXOJIOB;
- pemarh IJTAHUMETPUYECKHE M TPOCTEHIINE CTEPEOMETPUYECKHE 3aJadyd Ha HaXO0XKJICHHE
reOMETPUYECKUX BEJIMYHMH; OIKCHIBATH B3aUMHOE DACIIOJIOKEHHE TMPSIMBIX U IUIOCKOCTEH B
IPOCTPAaHCTBE; M300paKaTh OCHOBHBIE MHOTOTPAHHHKH M KpYIJIbIE TENA; BBIMOJIHATH YEPTEXKH I10
YCJIOBUSIM 33/1a4; CTPOMTH MPOCTEHINE CeYeHUs KyOa, MPU3MBI, MUPAMHIbI; BEIYMCICHUE 00BEMOB H
TUTOIIA/ICH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEII.

IIpaBuiia BbINOJTHEHHUA MPAKTHYECKUX PadoT

1. OG6ywarommiics [OKEH BBINOJHUTH HPAKTUYECKYIO PabOTy B COOTBETCTBUM C MOTyYEHHBIM
3a/IaHUEM.

2. Kaxmplii 00ydaronuiics mocyie BBINOIHEHUS PaOOThl JOJKEH MPEACTaBUTh OTYET O MPOJENAHHON
paboTe ¢ aHaIM30M IOJIYYEHHBIX PE3YJIbTaTOB U BHIBOJIOM I10 paboTe.

3. Bce paboTHI clieIyeT BBINOMHATh B TETPAAAX IS IIPAKTHUECKUX 3aHATHUIA.
4. Copnepxanue OT4ETa YKA3aHO B ONIUCAHUU MPAKTUIECKON PabOoTHL.

5. Tabnuusl U PUCYHKH CIENyeT BHIIOIHATH C HOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB (IMHEMKH,
LUPKYIIA U T. JI.) KapaHaIIoM.
6. Pacuer ciemyer MPOBOAUTE C TOUHOCTBIO JI0 ABYX 3HAYAIIUX HUPD.
7. Eciam oOydaromuiics He BBIIOJHUI NPAKTHYECKYI0 pa0OTy MJIM 4acTh PabOTHL, TO OH MOKET
BBHITIOTHUTH pa00Ty MU OCTABIIYIOCS YacTh BO BHEYPOUHOE BpEMs, COTJIACOBAHHOE C TIPEMoAaBaTeeM.
Kpurtepun oneHuBaHus NPAKTHYECKOH padoThI

Ommemka «35» CTaBUTCS, €CIIH:
e paboTa BHITIOJIHEHA MTOJTHOCTHIO;
e B JIOTUYECKHX PACCYXKIEHUAX U OOOCHOBAHUH PEIICHUS HET MPOOEIIOB U ONMINOOK;
e B pENICHWH HET MATEeMAaTHYECKUX OMMUOOK (BO3MOXHA OJHA HETOYHOCTh, OMHCKA, KOTOpas HeE
SIBIIICTCS CJICJICTBUEM HE3HAHUS MIJIM HEMOHUMaHUsl yueOHOTro MaTepuana).

Ommemka «4» CTaBUTCS, €CIIH:
e paboTa BBHIMOJHEHA IMOJHOCTHIO, HO OOOCHOBAHUS INIArOB PEIICHUs HEAOCTAaTOYHBI (€Cu yMEHHe
00OCHOBBIBATh PACCYKICHUS HE SBIISJIOCH CIIEIUATBHBIM 00BEKTOM ITPOBEPKH);
e  JIONYIIEHBI OJJHA CYNIESCTBEHHAs OINMMOKA WIM €CTh Ba — TPU HEJAOYETAa B BBIKIAJKAX, PUCYHKAX,



gyepTekax win rpadukax (eciu 3TH BUILI pabOT HE SBISUINCH CIICIUATbHBIM O0BEKTOM IMPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIN:

*  eCIIM: IOMYUICHHI 00Jiee OTHOW CYIIECTBEHHON OIMMOKY MK 0oJiee IBYX-TPEX HECYIIECTBEHHBIX
OIMOOK, HO YYAIIUICS BIaJIeeT 0053aTEIbHBIMU YMEHHUSMU TI0 MIPOBEPSEMON TeMe; TIPH STOM
MIPABWJIBHO BBINOJHEHO HE MEHEE MOJIOBUHBI paOOTHI.

Ommemka «2» CTaBUTCS, €CIIU:

e  JIONYIIEHBl CYLIECTBEHHbIE OMIMOKH, MOKAa3aBIIME, YTO ydYalluics He obiamaer o0s3aTelbHBIMU
YMEHUSIMU 110 TAaHHOM TEME B IMOJHON Mepe.

K kareropum cymiecTBEHHBIX OIIMOOK CIEAyeT OTHECTH OIIMOKH, CBA3aHHBIE C HE3HAHUEM,
HEMOHMMAaHUEM YYalllUMHUCSl OCHOBHBIX TMOJIOKEHUI TEOPUHU U C HEMPABWIHLHBIM PUMEHEHHEM METO/IOB,
CII0CO00B, IPUEMOB PEIICHHS MPAKTUICCKUX 3a/IaHUH, MPEAYCMOTPEHHBIX MPOTPAMMOM.

K xareropuu HeCylIeCTBEHHBIX OMIMOOK CIEAYET OTHECTH MOTPEIIHOCTH, CBSI3aHHBIC C HEOPEIKHBIM
BBITIOJTHEHUEM 3aIUCEeH, PUCYHKOB, TpaHKOB, YEPTEKEH, a TAKKE TOTPEITHOCTA M HETOYETHI, KOTOPBIC
HE TPUBOJAT K HCKAXKEHUIO CMBICIIA 3aJJaHUS U €T0 BBIIIOJTHEHUS.

[Ipyu HanmUuuUU CyNIECTBEHHON OMMOKY 3aJaHIe CYUTACTCS HEBBIMOJIHEHHBIM.

Ilepeuenb NpakTHYECKUX 3aHATHH

Tembl u pa3zaeibl TeMa npakTn4eckoil padoTbl
| kypc
Pa3gen 1. Pa3BuTHe NOHATHSA O YHCJIE
Tema 1.1 [Tpaktuyeckoe 3anstue Ne 1-2 «Apudmerndeckne ASUCTBUS HAJl YUCIAMID)
Pazeumue

NOHAMUA O Hucije

Pasnea 2. Kopuu, crenenu u jorapugmsi

Tena 2.1 [TpakTuueckoe 3ausitue Ne 3 -4 «Boruncnenue u cpaBHeHHE KOPHEI»
ema 2.

Kopnu u cmenenu

[TpakTrueckoe 3austue Ne 5 6 Ilpaktuueckoe 3anstue «Pemenue
UPPALMOHAIIBHBIX YPaBHEHUN»

Tema 2.2 [TpakTueckoe 3anstue Ne7 8 «HaxoxaeHue 3HaueHui gorapudma mo
Jlocapugm. IPOU3BOJILHOMY OCHOBAaHHUIO»
Jloeapugpm uucna
Tema 2.3 [Tpaktuyeckoe 3ansatue Ne 9 -10«IIpeoGpa3oBaHus BeIpaXKeHUH,

Ilpeobpaszosanue | copepKallux CTEIEHU U KOPHUY
aneebpauueckux | [Ipaktudeckoe 3ansTue Ne6 «IIpeoOpazoBanue u BeIYMCICHHE 3HAUYCHUN

8bIPAHCEHUU Jorapu(pMHUUECKUX BBIPAKEHUN»
Pasnea 3. IIpsiMble M JIOCKOCTH B NPOCTPAHCTBE
Tema 3.1 [Tpaktuyeckoe 3anstue Ne 11 -12 «B3aumHoe pacrioyioskeHue MpsIMbIX U
Bzaumnoe IUIOCKOCTEI
pacnonoxcenue | Ilpaktuueckoe 3anstue Ne 13 -14 «IlepneHukynsp 1 HaKJIOHHAS K
NPAMBIX U w1ockocTu. Teopema o Tpex NepneHaNKYIsIpax»
niockocmei [Tpaktuyeckoe 3anstue Ne 15 -16 «[Ipu3Haku u cBoWCTBa MapauIeIbHBIX U

MEPIEHANKYISIPHBIX INIOCKOCTEN»

Pasnea 4. KomOnnaTropuka

Tema 4.1 [TpaxTrueckoe 3anstue Nel7 -18 «Pemenne koMOMHATOPHBIX 3a7au»
Onemenmul
KOMOUHAMOPUKU
Pa3nes 5. KoopanHaTsl 1 BeKTOPBI
Tema 5.1 ITpakTueckoe 3anstue Ne 19 20 «Bekropsl. [IeiicTBUS ¢ BEKTOpaMu»
Tlonsamue [Mpaktrdeckoe 3ansTre Ne 21 -22«CkansipHoe POU3BEIEHUE BEKTOPOB.
eexmopa Yros Mexy BEKTOpaMM»

Pa3znen 6. OCHOBBI TPHTOHOMETPUH

Tema 6.1 ‘ ITpakTueckoe 3anstue Ne 13 «PanuanHas u rpagycHasi Mepa U3MEPEHHUS




OcHnognbie YTJIOB»
HOHAMUSL
Tema 6.2 [paxtuueckoe 3ausTre Ne 23 -24 «OcHOBHBIE TPUTOHOMETPHYECKUE
OcHnognbie TOKJECTBA, POPMYJIbI TPUBEACHUS»
mpuecoHomemp
uveckue
moarcoecmed
Tema 6.3 [Tpaktuueckoe 3ansatue Ne25 26 «IIpeobpazoBaHue TPUTOHOMETPUUECKHUX
IIpeobpazosanus | GyHKIMIDY
npocmenuux
MpU2OHOMempuy
ecKux
8bIDANCEHUL
Tema 6.4.2 ITpaktuyeckoe 3ansatue Ne27 28 «lIpocreiiiine TpUroHOMETPUYECKUE
Tpueonomempuuec| YPABHCHUI?
Kue ypasnenus u | [[paktuueckoe 3ansatue No29 30 «PelieHre TpUroHOMETPUIECKUX
HEPABEHCMBA | ypaBHEHMII»
Pasznen 7. DyHKIMHU, HX CBOMCTBA M rpaduku
Tema 7.1.1 [Tpaktiueckoe 3ausatue Ne 31 32 «IIpeoOpa3oBanue rpagukoB GyHKIHI
Dynxyuu
Tema 7.1.2 [IpakTuueckoe 3anarue Nel9 «MccnenoBanue GpyHKImii»
Ceouicmea
GdyHKyuu
Tema 7.2 [Tpaktueckoe 3ausatue Ne 33 -34 «[lokazarenbHble ypaBHEHUS U
Cmenennuvie, HEPAaBEHCTBA»
nokaszamenvhule, | [Ipaktudeckoe 3austue Ne 35 -36 «Jlorapudmuueckue ypaBHEeHUS U
n02apupmuiecku HEPABEHCTBA»
eu
MpU2oHOMempuy

eckue yHKyuu

Pa3zpnen 8. MHOrorpaHHMKHM M KpyIJible Tejia

Tema 8.1 ITpakTueckoe 3ansaTue Ne 37 38 «MHOrorpaHHUKH»
Mnozoepannuxu
Tema 8.2 [Mpaktuueckoe 3ansatue Ne 39 -40 «{umwaap. Korycy.
Tena u [Ipaktrueckoe 3ansitue Ne 41 42 «Cdepa u map. Bzaumaoe pacnonoxeHne
nosepxnocmu | cepbl U INIOCKOCTH
8pawyeHus
Tema 8.3 [Tpaktuyeckoe 3ansatue Ne 43 44 «OO6beMbl U MJIOLIA]IU TTOBEPXHOCTEH
Hzmepenus 6 MHOTOTPAaHHHUKOB U T€JI BPAILICHHS
ceomempuu
Pa3nea 9. Hayaia MaTeMaTH4€CKOro aHa/Iu3a
Tema 9.1 [Ipaktuueckoe 3ansatue Ne 1 «Uucnoas mocnen0BaTeIbHOCTh, BEIYUCICHNUE
Ilocneoosamenvh | 4I€HOB MOCIEA0BATEIHLHOCTH
ocmu
Tema 9.2 [Ipaktuueckoe  3ansitue Ne 45 -46  «IIpaBuna u  opmyIbl
Ilpouszeoonas | mubdepeHurpoBaHus. Y paBHEHHE KacaTeIbHOM»
[Ipaktuueckoe 3ansaTHe Ne 47 -48 «MccnemoBanue (PyHKIUN C MOMOIIBIO
ITPOU3BOJHOMN
[IpakTuueckoe 3anstue Ne 4 9 -50 «Haxoxxnenue HanOobIIETO,
HAMMEHBIIIETO U SKCTPEMaIbHBIX 3HAYCHUH (QYHKIIUNY
Paszpnen 10. MaTerpaJ u ero npuMeHeHme
Tema 10.1 [Ipaktuueckoe 3anstue Ne 5 1 -52 «Bpruucnenue nepBooOpa3HbIX
Ilepsoobpasznasn | byHKIMID)
U unmezpan [Ipaktuyeckoe 3ausitue Ne 53 54 «Murerpan. Teopema Heiorona-Jleitbuuiay




IIpaktnueckoe 3ansatue Ne 7 «lIpuMeHeHHMe HHTErpajla K BBIYHUCICHUIO
(U3UYECKUX BEIMYUH U IUIOIAAEH»

Pasnea 11. Dy1eMeHThI TEOPHH BEPOSATHOCTE 1 MATEMATHYECKOM CTATUCTHKH

Tema 11.1 [Tpaktrueckoe 3ansaTue Ne 55 56 «BrruncieHue BeposiTHOCTEH, CBOKWCTBA
Onemenmul BEPOSITHOCTEM»
meopuu
8epOsIMHOCMU
Tema 11.2 ITpaktuueckoe 3anarue Ne 57 -58 «Pemienne 3amay Ha pacuér KOJIMYECTBA
Onemenmul BBIOOPOK»
MamemamuyecKou
cmamucmuxu
Paznesn 12. YpaBHeHMsI M HEPABEeHCTBA
Tema 12.1 [Tpaktrueckoe 3ausatue Ne 50 -60 «OcHOBHBIE IPUEMBI PEIICHUS
Vpaenenus u | pallMOHANBHBIX M UPPALMOHAIBHBIX YPABHEHUI»
cucmemol [Tpaktrueckoe 3ansatue Ne 61 -62 «OCHOBHBIE TPUEMBI PEIIICHUS
ypaeHeru MOKa3aTEeJIbHBIX U JIOTAPUPMUUCCKUX YPABHCHHID)

[Ipaktuueckoe 3ansatue Ne 63 64« OCHOBHbBIE IPUEMBI PELLICHUS
TPUTOHOMETPUUYCCKUX YPABHEHHIN»

Tema 12.3 [TpakTueckoe 3austue Ne 13 «PerieHne HepaBeHCTB METOJIOM UHTEPBATIOB)»
Hcnonvzosanue
ceolcms u
epaghuxos
Gynxyuil npu
peutenuu
ypaeHeHuul u
Hepagencme

[IpakTrueckoe 3anstue Nel-2
«ApudmMeTnyecKkue aeiiCTBUSA HA YN CIAMM»
ean padoTsl.
1. OOueHne ¥ TOBTOpPEHHE 3HAHMM oOyuarommxcsd 00 apu@meTuyecKkux AEMCTBUSIX HaJ
NeHCTBUTENBHBIMU YUCIIAMHU, O METOJaX PEllIeHUs KBaIpaTHbIX YPaBHEHUH.
2. OnpenenuTsh YpOBEHb YCBOECHUS 3HAHUMN, OLIEHUTh PE3yJIbTaT AeSTEIbHOCTH 00yYaromuXcs.
OO6opynoBanue: HHCTPYKIIMOHHO-TEXHOJOTHYECKHUE KapThl, CIpPaBOYHBIE IMOcoOusi 1o anredpe,
MUKPOKAJIbKYJIATOPHI.
IInan BpInOJIHEHHA PadOTHI
1. IToBTOpPEHME TEOPETHYECKOI0 MaTepHaJia
1. IlpaBuna aelcTBUI Haj NECATUYHBIMU U OOBIKHOBEHHBIMH JJPOOSIMHU.
2. ®opMyJIbl COKpAIIEHHOTO YMHOXEHHUS, UX IPUMEHEHHUE JJIsl peoOpa3oBaHus JpOOHO-palliOHATbHbBIX
BBIPA)KCHU.
3. Onpenenenrie HAMOOIBIIETO OOIIETO ACIUTENS U HAUMEHBIIIETO 00IIEeT0 KPaTHOTO.
4. [loBTOpUTH MpaBuia, GopMysbl U AITOPUTM PEIICHUS KBaJAPAaTHBIX YPaBHEHUH.
2. BeinoJyiHeHHe NPAKTHYECKOH padoThl
Teopernyeckue cBeieHUsI M METOANYECCKHE PEKOMEHIAMHI
OpnHUM U3 caMbIX OCHOBHBIX ITOHATHM B MaTEMaTHKE SIBJISIETCS YUCIIO.
Hamypanvuvie yucna: = {L2.3.4..},
Ienvie uucna: &= . ~3-2,-10,1,23,...}
Payuonanvueie ywucna: Q = { m/n, rae m — 1egoe YUCIo, a N — HATYPAIBHOE | .
MOHO TaK)Xe CUUTaTh, YTO PallMOHAIBHBIE YUCIIA - TO OECKOHEUHBIE MEPHUOIHMUECKUE TECITUIHbIE
Tpoowu.
HppanunoHaibHble YUCIIa — 3TO YUCIIA, HE IPEJCTaBUMBIE B BHJI€ OOBIKHOBEHHOH JIpooH, T.€.
OeCKOHEUYHbIE HEMePHUOANYECKUE AECATUYHbIE APOOH.

¢, ECIE =20
i~

— o, ecam o <0



Hanpumep: n = 3,1416...,e=2,7182...; V2 =1,4142...
Bce 5TH ynciia Ha3bIBAIOT HeﬁCTBHTCHBHBIMH YucJIaMi — R.

Onpeoenenue mooyns uucia:
OcHosHoe c801icmeo Opoodu.:

ar o
ke kb
- . a4 c

OcHosHOe c801iCcME0 NPONOYUU. E_ e md =k

Onpeoenenue npoyenma: 1% - 3to 1/100 gacte uncna.
IIpumep: Coxpatuts qpobs 100/250.

00_502_3
Pewenue: B cOOTBETCTBUHU C OCHOBHBIM CBOMCTBOM apobu 230 50-5 5

29 3]
IMpumep: Borunciute [35 [V

Pewenue:
9 3 e 015 -?=14'T=E=Ei=2,8
3m 7 35 35 5 5
Omeem: 2,8.

Ilpumep: BiaaxxHoCTb CyXO0il IIEMEHTHOI cMecH Ha ckiiaje coctanisieT 18%. Bo Bpems nepeBo3ku n3-3a
JOKJIeH BIIAXKHOCTh CMeCH MoBbIcuiiach Ha 2%. HaiiauTe Maccy mpuBe3eHHOM CMECH, €CITU CO CKIaa
obL10 oTrpaBiaeHo 400 Kr.
Pewenue: 400 - 0,18 = 72 (xr) - Mmacca BJIard B IIEMEHTE Ha CKJIAJC;

400 — 72 = 328 (xr) - Macca 1leMeHTa 6e3 Biaru (Cyxoro);

328 - 100 : 80 =410 (xr) - Macca NpUBE3EHHON CMECH CO CKIIAJa.
Omeem. 410 xr.
Ilpumep: Boruucnure |-9,6|+|-7,4|-2.
Pewenue: Ha ocHoBaHuu omnpeneiaeHust MOAYIs

|-9,6|+|-7,4]-2=9,6 + 7,4 — 2 = 15.
Omeem: 15.
IIpaBuaa geiicTBUii HaJ 00BIKHOBEHHBIMH JPO0OSIMH:
a,c_adxbc. ac_a. a.c_ad
b d bd b d bd’ b d bc
®opMyJIbI COKPAIIIEHHOT0 YMHOKEHHUSI:
(a+b)’ =a? +2ab+b?; a’-b*=(a+b)a-b);
a® #b% = (a #b)(a® #ab + b?); (a+b)’ =a*® +3a’b + 3ab? +b°
@opMyJIbl IUCKPUMHHAHTA U KOPHeil KBA/IPATHOI0 YPABHEHHUS:
—b2#/D

2a

D =b? - 4ac X12 =

BapuanTsl npakTHUYeckoii padoThl

Bapmuanr 1 \ Bapmuanr 2




1.Hatitu HOJl u HOK uucen:

a) 154 u 210; 6)255u510

2. Haitnure octaTok otneneHus Ha 3 yucia: a) 1
234 321;6) 55 555 155 555

3. 3anucath B BUI€ ACCATUYHOMN qpoou:

1. Hatitu HOJl u HOK uwucen:

a) 120 u 144; 6) 105 u 165
2. Haiimute ocTaTok OT JeieHUd Ha 9 yucia:
a) 1234 567; 6) 55 555 155 555

3. 3anucath B BU/IE AECATUYHON ApoOu:

4. YIpoCcTUTE BBIPAKECHHUE:

&

2 1 7 3 g
a) = 0) 3 B) 15 a) 200 0) 1;; B) 45.

x%—ax  Zuy xt-x ¥y

4. YipocTute BbIpakeHUE:
x%-16

2y x—1

2 —
5. Pemmth ypaBHerue: 2X° —9x+10 =0, 5. Pennts ypapnenue: 9X° +14x-3=0

[TpakTueckoe 3ansitue Ne 3 -4
«Bblunc/IeHHe U CPABHEHHE KOPHeD»

eanb padoThI.
1. OGoOuieHre U KOPPEKTHPOBKA 3HAHUW O CBOWCTBAX KOpHEW W JCHCTBUSIX C KOPHIMH, YMEHHS
peoOpa3oBaHus KOPHEH M0 TaHHOW TeMe.

2. BeipaboTaTh HaBBIKH IPUMEHEHUS TEOPETUICCKUX 3HAHUI HA TIPAKTHKE.

OO6opynoBanue: HUHCTPYKIIMOHHO-TEXHOJOTUYECKUE KaPThI,

MHKPOKAIbKYISTOPBI.

CIpaBOYHbIE [OCOOMS IO anreodpe,

IInan BpINOJIHEeHUs PadOTHI
1. IToBTOpPEHME TEOPETHYECKOT0 MaTepHaJia
1. CBolicTBa CcTENICHEN.
2. Onpenenenyie KOpHs M-U CTENIEHH, CBOMCTBA KOPHEM.
3. IlpeoOpa3oBaHue U CpaBHEHHE PATUKAIIOB.
2. BoinoJiHeHHe IPaKTHYeCKOil paboThl
3agaHue 1J151 BceX BADUAHTOB
1.0meemvme na eonpocwl:
1. ChopmynupyiiTe cBOHCTBA BO3BEJCHHS B CTEIIEHD C HATYPAJIbHBIM I10Ka3aTEIEM.

2. ChopmynupyiiTe CBOWCTBA U3BJICUEHUS KOPHS U3 YHCIIA.
yd

3. Kak ompeensieTcst CTeNeHb YrCiia ¢ palnoHaIbHBIM oKasarenem? Yemy paBuo a’
4. JlaiiTe onpenieIeHUE CTEIIEHU YUCIIA @ C LIETIbIM OTPULATEIbHBIM I0KA3aTENIEM.
5. Kak BbInosiHseTCS onepalys U3BJIeueHus: KOpHs U3 KOpHs?

TeopeaneCKue CB€ACHUA U METOAMYECCKUEC PEKOMEHIAllMH

JledicTBUSA ¢ YACIAMH
C MHOXecTBaMH HaTypaJIbHBIX, LCJIBIX W palUOHAJIbHBIX YHCCI MOXHO IIPOU3BOAMTL OIICpaAllUU

CJIOKCHUSA, YMHOXCHUSA U JCIICHUS. PaCCMOTpI/IM ornecpannuu 6036e0eHUe 8 CMENEHb U U36eYeHUe KOPHAL.

g arreag=a® BBIpa)KCHI/IC Ha3bIBACTCA CTCIICHBIO YHKCJIa a. HpI/I 3TOM a — Ha3bIBA€TCsA OCHOBAHUEM
- =
npa= CTCIICHH, a N — I10KAa3aTCJIEM CTCIICHU.
Ceoticmea cmenenu C payuoOHa1bHbIM nokaszameJyiem.
1 _ n
- = d; a __ c8um
o _
2 @ =1 (a=0); 7 L )
e a = 0);
m, N — TN a = — ;
ara a a+ 0); n
3) ( '-'_L- :]J 8) @ 5

& =" (a,b % 0)


http://interneturok.ru/ru/school/algebra/11-klass/bzadachi-iz-egeb/povtorenie-pokazatelnaya-funktsiya-pokazatelnye-uravneniya-teoriya#videoplayer

myn — A,
4) [:ﬂ' j —a ’
m
nLmn ", — N —
5 % b™ = (ab)™; gy ar =va"a=0.
Ecnn m n — HaTypaJbHOC YHCJIO, M — II€JI0€- YHUCJIIO0 U YaCTHOE SABJIACTCA IICIIBIM

“Wa™ =a ™ . udciom, 10 pu a> 0 CrpaBeIMBO PABEHCTBO .
Onpeodenenue. Kopuem N — i cTeneHU W3 JIEHCTBUTENBHOTO yucia a (N —
HaTypaJbHOE YKCJI0) HAa3bIBAIOT TAKOE JEHCTBUTEILHOE YUCIO X, TPU BO3BEICHUU KOTOPOTO B CTEMEHB N
MOJIy4aeTCs YUCo a.

n —_
IT0 uuCI0 0003HAYAIOT: 4/ @ = x, rae X =a.

A-TIOIKOPEHHOE BhIpaxeHue, N-moka3arens KOpHSI.
HeorpunatensHoe 3HaYeHWE KOPHS N —i CTEEHW W3 HEOTPUIATEIILHOTO 4YHUCJIa HAa3bIBACTCS
apuMeTHIeCKUM.

ApudmMeTndyeckuM KOpPHEM HaTypajbHOM CTerneHn N>2 W3 HEOTPHULATEILHOIO 4YHClIa a
Ha3bIBACTCS] HEOTPHUIATEIHHOE YHUCIIO, N- 51 CTENIeHh KOTOPOT'O paBHa a.

Omnepanust W3BJICYEHUS KOPHS SBJSETCS OOpaTHOM 10 OTHOIIEHUIO K BO3BEJCHHUIO B
COOTBETCTBYIOIIYIO CTeneHb. 52 = 25 10° = 1000 0,3* = 0,0081 v =53 4. Muorma BopakeHuey
HAa3bIBAIOT PAJMKaJIOM OT JATHHCKOro cioBa radiX —«xopeHb». KopeHb YETHOI CTENeHH MMEET CMBICH
(T.e. ompeneneH) TOMBKO Il HEOTPUIATETHLHOTO TIOAKOPEHHOTO BHIPAXKEHHST; KOPEHb HEUCTHOHN CTENICHH

HUMCCT CMBICJI OJId JIF000Tr0 IMOAKOPCHHOI'O BBIPAXKCHHU.
CioxeHue W BBIUYHNTAHHE KOpHeﬁ. YTto0ObI MMPOU3BCCTHU CJIOKCHUC KW BbBIYUTAHHC KOpHeﬁ,
CHaydajia KOpHI/I HpI/IBOI[ﬂT K HpOCTeI/IH_ICMy BI/I,Z[y, d 3aTCM BBLIIIOJIHAIOT ITPUBCACHUC HOI[O6HBIX YJICHOB.

Iipumep 1. V125 =48 + 75 — 24125 +3J12 — 245 =
5725-5-16-3++/25-3 -2425-5 +3J4.3-449.5

Sy "5 44/ 3+ 543 —10v/5 + 643 —74/5 =743 + 8V/5.
YMHOKeHHe U JesIeHne Kopﬂeu.

-]

ITpousBeneHne KOpHEN ¢ OAMHAKOBBIMU II0KA3aTENAMU PABHO KOPHIO TOM K€ CTEIIEHU Ya-ub=%Ya

N3 IMMPOU3BCACHUA TTOAKOPCHHBIX BI:Ipa)KeHHﬁ.

YacTtHOE OT JCIICHUA KOpHeﬁ C OAMHAKOBBIMHU ITOKA3aTCJIAIMU paBHO KOPHIO TOM K€ CTCIICHHU

Y3 YaCTHOTO OT JIEJIEHHs MTOJKOPEHHBIX BHIPAKEHHUH. Vb
Ecnu mokasarenu KopHeii pasIMuHb, TO CHAaYaIa Hy’)KHO MPUBECTH MX K OOLIEMY MOKA3aTENIO, a 3aTEM

Ceoticmea KopHsL n-ou cmeneHu
(Ons neN, keN, n>1, k> 1)

7° ’{,’ab:’{/g’{/g, 20e a=0, b=0
2’\/7\/_, ede a=0, b>0

oo (1) = W 20e a =0
4 HY¥a ="Ha, 20e a>0
5 Rad® = W e0e a=0

e l n—yvemHo
6-) n an — (J
} a, n-—HewemHo

77 R-a=-RWa, n—rHeuemHo

k
& ar=%a® ede a=0 —




IIPOU3BECTH YMHOXKECHUE U JICJICHUE.

Ecnu xopHM UMEIOT KO3 GUIIMEHTHI, TO UX MEPEMHOKAIOT WK ACTAT OTJACIBHO U PE3yJbTaT MUY T
nepes oOLUM KOpHEM.

[Tpumepbl IpUMEHEHHs CBOMCTB apu(PMETHIECKOTO KOPHS.

1. 427 43=427-3=4B81=%3" =3
/256_\/2 [256 4 364 4

2. 33— 13— = 3—1— = —— = —
625 \5 625 5 3125 5

3. 52 ={(5°) =5°=125

4. 3/ 4/4006 =2/ 212 =2

“J9

ROREREIESS

Bo3Benenne kopHeii B creneHb. [Ipu Bo3BeIcHIH KOPHS B CTETICHb HY>KHO BO3BECTH B ATy CTEIICHBb
MOJIKOPEHHOE BBIPAYKCHHE, a MTOKAa3aTelb CTEIICHH OCTaBUTh 0e3 3MeHeHus1. Ecin kopeHb nMeet
KO3 (PUIIMEHT, TO €ro OTAEIBHO BO3BOSAT B ATY CTEIICHb U PE3YJIbTAT BO3BEICHHUS 3aITUCHIBAIOT KaK
KO2(pPHUIIMEHT TpH caMOM KOpHE.

f 3\ |
Ilpumep: N ) _ a |ab a .—
(:\'.-'azb 3 r —\a =abNab™ =—3| —ab

— — 5] o

b\ p'p B

H306aBaenune ot HPPAIIMOHAJTBHOCTH B 3HaAMEHAaTEJ1€ IlpOﬁI/l. I[J'Iﬂ 9TOr'0 HY’KHO 3HAMCHATCIIb U

YU CJIHNTCIIb ,I[pO6I/I YMHOKHUTBb Ha TAKOC BBIPAKECHUEC, KOTOPOC B ITPOU3BCACHUHN CO 3HAMCHATCIIEM HacT
palrOHaJIbHOC BBIPAKCHHUEC B 3HAMCHATCIIC.

Hpumep: 3 3 J6++2 3(\/6—1—\/5):3(\/6—1—\/5)
J6-2 J6-2 62 6-2 E

N3Baeyenue kopHsa u3 KopHi. [Ipy u3BnedyeHnn KOpHS U3 MO KOPHS MOKa3aTeau KOpHen

MIEPEMHOXKAIOT, a OJIKOPEHHOE BhIPAXKEHHE OCTaBIISAIOT 0€3 u3MeHeHus. Eciau kopeHb nmeer

KO3 (HULIUEHT, TO OOBIYHO J0 U3BJICUEHMSI U3 TaHHOTO KOPHS HOBOT'O KOPHS BBOJAT KO3(PPUIIMEHT MO
3HAK paJyKana JaHHOTO KOPHS.

Ilpumep:

3 vy 2.3 _3,'4|,' 4. +4' q2 _‘ 12/
V3xyxTyT =3/37 a7 =181 -

xUbn® 5
=2 =N ax'’bn’

22
a x

Jnst BBIYMCIIEHUS KOPHEH MCIIONIb3yeM TabJIHILy CTEeNEHEH.



Tabnuua creneHen

a 1 2 3 4 5 6 7 8 9 10
2 2 4 8 16 32 64 128 256 512 1024
3 3 9 27 81 243 729 2187 6561 19683 59049
4 | 4 | 16 64 256 | 1024 4096 16384 65536 262144 1048576
5 5 125 125 | 625 3125 15625 78125 390625 1953125 9765625
6 6 | 36 216 | 1296 | 7776 | 46656 | 279936 | 1679616 | 10077696 60466176
7 7 | 49 | 343 | 2401 | 16807 | 117649 | 823543 | 5764801 | 40353607 | 282475249
8 8 64 512 | 4096 | 32768 | 262144 | 2097152 | 16777216 | 134217728 | 1073741824
9 9 | 81 729 | 6561 | 59049 | 531441 | 4782969 | 43046721 | 387420489 | 3486784401
10 | 10 | 100 | 1000 | 10000 | 100000 | 1000000 | 10000000 | 100000000 | 1000000000|10000000000
11 | 11 | 121 | 1331 14641 (161051 |1771561|19487171|214358881 |2357947691|25937424601
12 | 12 | 144 | 1728 | 20736 | 248832 | 2985984 | 35831808 | 429981696 |5159780352|61917364224
BapuaHThl npakTHYecKOii padoThI
BapuanTt 1 \ Bapuanrt 2
1. Haitnute 3HaUeHNE BBIPAKECHUS:
1 -1
 p—— - —_— i _ =
a) V—27 6) (5 3-53 a) V625 6)(;;-817") *
2. Beruucnure:
4|18 s |'E
B . — B . =
a) V1000 - 27 - 8; 0) 1‘|Bi, a) V64 -125-729; 0) ‘\4' 22> B)
AV 750 =)
) .'D-’-I-E' F) 1.-5'_ E'|| (E:]Er . 1286 F) WED
.2 14 3 2 .QV-E
3. Pemure ypaBHeHueE:
16 x3 =125
4. YupocTuTe BbIpaKEHHUE:
2 5 —2
¥ 3 - x3 [CT j—#
3 i1
x5 cé - g2
5. CpaBHure:
V128 wm 53.,“71 i"ﬁ U ?-J'E
6. OcBOOOANTECH OT UPPAIMOHATLHOCTH B 3HAMEHATEJIE:
1 2
V5 + /3 \."'E— ‘u"E

[TpakTuyeckoe 3anstue Ne S -6
«PeuieHne HPPaAUMOHAIBLHBIX YPABHEHUID)

esab padoThi:

@opMHpOBaHNE HABBIKA PEUICHUS UPPALMOHATIBHBIX YPABHEHUM.

OobopynoBanue:
MUKPOKAJIbKYJIATOPBIL.

HHCTPYKIIMOHHO-TCXHOJIOTMYCCKUE KapThl,

I1nan BbINOJIHEHUSI Pa0OTHI

CIIpaBOYHBIE TTOCOOUS

mo aireodpe,



1. IToBTOpPEHME TEOPETHYECKOI0 MaTepHaJia

1. I3y4unTh anroput™M pemeHus: HppaoHaIbHbIX YPaBHEHUI.

2. Ilo o0pa3iy BHIOTHUTH TPEHHUPOBOYHBIE 3a/IaHHS.

2. BoinoJsiHeHHe IPAKTHYeCKOi padoThl

ITAMATKA

IIpu pemeHnn MppalMOHAIBHBIX YPAaBHEHUH CIIEAYET YUYUTHIBATh, UTO:

1) noAKOpeHHOE BBIPAKEHUE KOPHS YeMHOU CTEIICHU JOJDKHO ObITh HEOTPULATEJbHBIM U 3HAYCHUC
KOPHS HEOTPHULIATENBHO;

2) BCe KOPHU HeyemHoli CTCIICHU OIPE/ICIICHbI TIPH JII000M JIeCTBUTEIBHOM 3HAUCHUH TTOJIKOPEHHOTO
BBIPAKCHMS;

3) MCHOJNB3YIOTCS JIBA OCHOBHBIX METOJA — BO3BEJICHHE O0CHX 4YacTell ypaBHECHHUS B OJHY U Ty XKe
CTEIIEHb U BBEJICHUE HOBOM IIEPEMEHHOM;

4) mpu BO3BEICHUU OOEUX YacTeil ypaBHECHUS B YETHYIO CTCIICHb 603MOMCHO TIOSBICHHE IIOCTOPOHHHUX
KOPHEMH, T03TOMY IIPOBEPKA SABJISAETCSI COCTABHOW YaCThIO PELICHMUS.

TpeHupoBoYHbBIE YIPaKHEHUS

IIpumep 1. Pemure ypaBHeHHUE: Jx-2=4,

Bossenem oGe acty B kBagpar (Vx — 2)2 =42, x -2 =16, x =18

Otser: 18.

IIpumep 2. Pemmre ypaBHEHHE: /5— X = /X —2

BoseeneM o6e uacty B kBagpar (V5 —x)°=(Vx—2)% 5-x=x-2, x=3,5

OrTBerT: 3,5.

Ilpumep 3. Peminre ypaBHEHUE: Ve+1=1-x

BosBenem 00e yacTu B KBaapar (w“'mjz =(1-x?2 x+1=12x+x’ x1=0,x2=3

IIposepka OKa3bIBAET, UTO X2 = 3 — TOCTOPOHHUI KOPEHb.
OtserT: 0.

Ipumep 4. Pemmre ypaBHeHHe: Vx + 2-vx —6=2
VenuHUM paauKaisl U 3aTeM Bo3BeieM o0e dacTh B kBazapaT (Vx + 2)% =(2 + Vx — 6)?
x+2=4+4Vx—6+x-6, 4x—6=4

YeauHuM paaukan u BO3BEAEM OISTh 00€ YaCTH B KBAAPAT, MOIy4aeM X = 7.
OtBeT: 7.

IIpumep 5. Pemnte ypaBaenue +X+16 —x+4=0.
Pemenne. Yenuuum pajvkan v 3aTeM BO3BelleM 00¢ 4acTH B KBaJIpaT

(\/x+16)2:(x—4)2, X+16=x2 —8x +16,
x2—9x:0, X| =0, x2=9.

IIpogepka okasbiBaeT, 4To X1 = 0 — TOCTOPOHHUIT KOPEHB.
Otser: 9.

IIpumep 6. Pemute ypaBHeHME x? +3x—18+4vVx? +3x—6=0.
Pemenue. Bgedem nosyio nepemennyio t =+ X2 +3X — 6, t>0. Torma x> +3x=t>+6 un ypaBHEHHUE
npuver By % +6-18+4t=0, t? +4t-12=0, t, =2

um t, =—6 - He MOAXO/MT 1O CMBICTY.

laree Vx* +3x-6=2, x* +3x—6=4, x> +3x-10=0, X, =-5, x, =2.



Otger: - 5; 2.
BapuanTsl npakTHYecKkoi padoThl

Bapmuanr 1 ‘ Bapuanr 2
Pemure ypaBHeHUs:
a)V1l1—x=3 aA)Vx—2=4
6)Ve+2 =43 —x 6) V5 —x=vx—2
B)Vl—x=x+1 B)v2x—1 =x-2
NV2x+5-vVx+6 =1 NvV3x+1-yx+4=1
HVax+9-y1ix+1=+7x+4 0 V3x+4+yx—4=2x

[TpakTuyeckoe 3anstue Ne 7 -8
«HaxoxkneHue 3Ha4YeHHIT JIorapu(pma no npon3BoJbHOMY OCHOBAHUIO

esab padoThi:
dopmupoBaHre yMEHHS PUMEHSITh OCHOBHOE JIOTAPH(PMUIECKOE TOXKIECTBO U CBOMCTBA JIOTapu(hMOB
1S IpeoOpa3oBaHMs ¥ BEIYMCICHUS 3HAYCHUH JTOrapu(MUUECKUX BBIPAKCHUH.
OGopynoBanme: WHCTPYKIIMOHHO-TEXHOJOTHYECKUE KapThl, CHOpPAaBOYHBIE IOCOOMsI 1O anreodpe,
MHUKPOKAJIBKYJIATOPBHI.

Il;1aH BhINOJIHEHHUST PAOOTHI
1. [ToBTOpEHHE TEOPETHYECKOTO MATEPHAJIa
1. OTBeTUTH Ha KOHTPOJIBHBIC BOIIPOCHI:
a) Jlaiite onpexnenenue norapupma yucia.
0) 3anummTe OCHOBHOE JIOTapU(PMHUIECKOE TOKIECTBO.
B) [lepeunciuTe OCHOBHBIE CBOICTBA JIOrapr(pMOB.
2. ITo 00Opa3iy BBHIMOIHUTE TPEHUPOBOYHBIE 3a/IaHHS.
2. BolnosiHeHUe NPaKTHYeCKOil padoThI

TeopeTnueckue cBeeHUsI U METOANYECKHE PEKOMEHIAIINT

Onpeodenenue: JlorapupmoM umciia b Mo OCHOBaHHIO a HA3bIBAIOT IIOKA3aTeNlb CTEIEHH, B KOTOPYIO
HY’)KHO BO3BECTH YHUCJO d, YTOOBI MONy4YuTh uucio b, mpu ycnosuu b>0, a>0, a#l. Ob6o3HadaeTcs
cumBoiioM loqq 6.

log, b

Ompenenenue gorapupMa MOKHO 3aITUCaTh TaK a — b . Ero Ha3pIBaroT OCHOBHBIM

J0rapru(MUYECKUM TOXKIECTBOM.

— — 1 ¢ _ -
Oco60 BbIIETHM TpH HOPMYJIBL: log,1=0.loq,a =1, log,a" =c
Ceoiicmea nozapughmoes

1. log,(b-c)=log, b+log,c
2. Ioga(%jzlogab—logac

3. log,b"=r-log,b

1 log . b
4, log b = B log, b ®opmyna nepexona k gpyromy ocrosanmio: log, b= —
C
Bbiuucienue 3HaYeHMsI 1
BbIpaKeHUI Beruucaute logy V3 5 log, 12 +log, 50.

MpumepNel. p IIpumenaa dopmyast (1) — (3), Haxoaum

log. v3 —L log. 12 + log. 50 = log, Y350 _
g5 2 g5 g5 g5 \/'iE

=log; 26 =2. <



IIpamepNe2. Breraucnute: a) ig0.01; 0) log,64; B) ioqli; ) logg12+logg3
3
) log,32—log, 243
2 2

3

Pewenue: a)lg0.01=1g107 =-2;

-3
6)qu164:foq143:]oql(lj =-3;
3 3 FAS

! 4
B) log, — =log,(2)* =4
) 1275 7,(2)

logs12 +loq 3=1oq,(12-3)
=loq,36=1og,6> =2 ’
logq,32—log,243=1

3 3

) 19 £\ S
OQ'E%:]OQQ

3243 503,

=35.

W | K2

1) logg 18 + log, 2 = log, 36 = 2;
2) log,, 48 — log,, 4 =log,, 12 =1;
1

3) log, 37 = % log, 3 =

=3 |

BapuaHThI npakTH4YecKoi padoThl

Bapuanrt 1 \ Bapuant 2

Brruucnure:

I
1) log, o+ log, 64 +1g100
2)log,4.log, 27 : lng:é

3) log,log, 49

4)log, 7 - logag

5)log; 22 - log; 11 - log; 10

6) 22 log, 10

7)log,2 +log,3

8) 32+ log, 2

9) 3lg2-1g8

10) 2 log, 32 -log, 256 - 2 log, 14
11) 1608410

12) log, 25

log.5

1
1) lcrg‘}a +log,81+1g0,1
2)log_.125:log, 16 -log,: ai"
3)log: log_ 125

T

4)log,12 +log,3

5)log, 15 - log, 30

6) log, 5 - log, 35 +log, 56

7) 63 log, 4

8) 21+ log, 5

9)21lg5-1g25

10) 2 log;135-log, 20- 2 logy 6
11) 16'°E23

2) log. 49
log, 7

[MpakTryeckoe 3ansTre Ne 9 -10
«IIpeo6pa3oBanus BbIPa:KEHUIl, COIEPIKAINMX CTENIEHH H KOPHN
Hean padoThI:

O06o011eHne 1 cucTeMaTU3alysl HABBIKOB U YMEHHH BBIMOJIHEHUS TOXKECTBEHHBIX IPeo0pa30BaHUi HalL
BBIPKEHUSIMH, COIEPKAILMMU CTETIEHU U KOPHU, UCTIOJIb3Ys U3yUYE€HHbIE CBOMCTBA U METOIBI.
OOopynoBanMe: HMHCTPYKLMOHHO-TEXHOJIOTHYECKHUE KapThl, CIpaBOYHble mocoOus 1o anrebdpe,

MUKPOKAJIbKYJISTOPHI.
ILnan BbINOJIHEHUs1 padOThI
1. [ToBTOpEHHE TEOPETHYECKOI0 MaTepuaJjia



1. CBolicTBa CTENEHU C PALlMOHAIBHBIM [10KA3aTENIEM.
2. OnpeneneHuie KOpHs M- CTENEHU, CBOMCTBA KOPHEH.
3. IlepeBoa npoOHBIX MOKa3aTeseH B paJuKabl 1 HA0OOPOT.
4. IIpeoOpa3oBaHue U CpaBHEHHE PATUKAIIOB.
2. BpinoJsiHeHHE MPAKTHYECKOH PadoThI
Teopernueckue cBejeHUs] H MeTOANYECKHE PEKOMEHAALMH

m
OnpeOeﬂeHue. Ecmu n — HaTypaJbHOC 4YHCJIO, m — LCJI0€ YHUCIO0O M YaCTHOEC — — MABJICTCA LCIIBIM
n

m
YUCIIOM, TO IIpH a > () crpaBeyIMBo paBeHcTBo v/a™ =an
3
Ipumep 1. 164 =316° =3/2"%* =2° =8
Ceoilicmea
Jliist mo6BIX palMOHANbBHBIX urcen Pu qua >0 u b >0 BepHbI paBeHCTBA:
1. a"-a%=a""

2.aP:a%=af""
3. (ap)q —aP
4. (ab)’ =a’-a"

ol
I/
oo
~
e

|
c'|m
=] o

6.Ecma#0,10a’=1
Ipumep 2.
1

L1 (12 oz 112
83.83—16:1644{97) —83 —16% +92 = (2°)° —(2*)¢ +(32)2 =22 —2+3=4-2+3=5_

Ilpumep3 3 i
164=116% =212 =23 _3g;
5
74 =715 =41t =TT
2
27 3=Y212 =38 =33 -3 -2
Ipumep 4. 1 8 1.3
1) 74.74=74 4 =7
2 1 2.1 1
2) 9%:9%=93 6-92 =9 =3;
9
14 1.9 3 3 4.8
3) (163) =163 1 =16% =(29)* =2 1=2% - §;
2 I S .
4) 243 =(23.3)3=2" 3 .33 =432 =4¥0;
LU R
5) i)3=_.f_:(2’ _2
\ 27 1 13
27‘3 (33)3
Ilpumep 3. 4 1
a®b+ ab?

¥YnpocTuTe BBIpajKeHHE

4 4 [ 1 1)
3 3  gblad - b3
a’b+ ab® _ —ab. <

Jards | 1 1

ad + b3




(aﬁ‘l) V341

Ilpumep 6.
YopocTuThk BHIpaKeHUIE s s .
(a\/E—l) VB+1 a(ﬁ-l)(ﬁn) a?
= =— =qa
aJ5-3_a4-JE aJE~3+4-{5 a
TPEHUPOBOYHAS TABJIMIIA
Brruucnure:
2 3 S 3 2 4 2 3
81 (Va2 | 4 646 25 | W27 | 325 (VBB | 16 4
3 1 1 1 1 1 1 1
71 325 (1) 2 | 125 3 [l) 3 | 16 4 (i) 2| g1 4 (i} 3
9 8 16 27
1 1 1 1 1 1 1 1
6 164 642 83 325 273 814 643 252
0
S| (if | (2f | (sf | (2f | () | (2P | (B)f | (sf
SHIERIENENERIORIENID)
2 5 4 2 3 3 4 2
SRR RICRICRIC RIS TS
2 2 3 5 2 3 3 5 4
1 34 43 24 53 2° 38 50 23
a b C d e f g h

BapuanThl npakTHyeckoi padoThl

Bapmuanr 1
1
-0,75 =
) +810000°% —(7 QT’
32

1 4

2 2 1 LI 1
1. Beruucouts: a) 27°%; 6) 92 :9%; B) 1502:6%; 1) [E

2. TlpencTaBuTh B BHJIE CTCIIEHH C PAllMOHATBHBIM MTOKa3aTejaeM: a) a’ a; 0) a3 3a.

20
3. Bpmmemuts:  a) 32°-5°%; 6) 1v43° (%) ; B) i/%ﬁ/ﬁ- 41/4% —/256 ;

r) 417433 - {17 +4/33.
1

1 V3 1,7
4. Cpasauts uncma: )2 wm 27 ; 6) (EJ Win (Ej :




6 a{a3 + a3j
5. Ynpoctuth BeIpaXeHUE: a) ( 3 azb] ; 6) (\/5?{/6)6 B) ( j

Bapuanr 2

1 -2
3 Los s s 25‘(5)
1. Boiuncnute: a) 81%;  6) 4°:4°; ) 1444:9%; 1) ———"—.

625-5"

1 4
2. TlpencraBuTh B BHJIEC CTEIIEHH C pAllMOHAIBHBIM MMOKa3areneM: a) b3 b ; 0) b3 3/b.

8 4
3. Beraucnuts: a) 3392 ;6) 4/312 (%j ; B) %+6\/272 —\/‘Q{/a; T) (3 128 +3\/%] :3/2.

1 1.4 1 V2
4. Cpasuutb uncna: a)3" mwm 3'2 6)(5] WM (gj .

[IpakTnueckoe 3anstue Ne6
«IIpeoOpa3oBaHue U BbIYHCIEHHE 3HAYEHHU I JJorapupMUIecKUX BbIpPaKeH iy
Hean padoThI:

O06o0011eHre cTOCOO0B BBIMOJIHEHUS TOKIECTBEHHBIX ITPe0Opa30BaHNil U BEIUMCIICHUE 3HAYCHUN
Jorapu(PMHUUECKUX BBIPAXKEHUN
OOopynoBanMe: HMHCTPYKLIMOHHO-TEXHOJIOTHYECKHE KapThl, CIpaBOYHble mocoOus Mo anrebpe,

MUKPOKAJIbKYJITOPHI.
IInan BpInOJIHEHNA PadOTHI
1. IToBTOpEHNE TEOPETHYECKOI0 MaTepHaJia
1) Omnpenenenue norapugma vucia.
2) CaoiicTBa jgorapupmMoB.
3) OmpeneneHue AeCATUYHOTO Jiorapudma.
4) OmpeneneHnue HaTypaJbHOTO Jorapudma.
2. BeinoJyiHeHHe NPAKTHYECKOH PadoThl
BapuaHThl npakTHyeckoii padoThl
Bapmuanr 1

Iogz4+logzx/ﬁl

1. Berunconts: a) 92°%*?;  6) log,15+log,18—log,10; B ;
) ) log, 9, Js )|09220_3|0922

r) 28*1e=%. 1) 1g0,0001.

I0g224—;Iogz72

y U5 2
2. Haiinute 3HaueHue Beipaxkenus: a) log: 16 - logE:—E 31082, @)
2 -

I09318—;Iog3 72
3. Haiinure 3nauenue norapudma log, 8, ecu log, 2 = ¢

s =
4. Yupoctuth: - log:log: + V5.



5. Haiigure x, eciu log,; X = 2log, 7+§|og3 27—§Iog3 16 .

Bapuant 2

6log, 2 3log72—;|og764

1. Beruucnuth:  a) (E] 2 6) logy12—log;15+log,;20; B)

4I0952+;Iog527

2+ loga 20
F)E ¢ ; n)loggy, 0,001

B
Ve, '}': log. 2.

I0g714—llog756
; 6) .

2. Haiinute 3HaueHue Belpakenus: a) log=9 - log, 1 .
: I09630—5I096150

3. Haiinute 3nauenwue sorapudma log, 24, ecnu log, 4 = m.

2 s =
4. Yapoctuth: -log;log, +/ V3.

5. Haitnure x, ecmm log, x = 2log, 5—%Iog2 8+log,02.

[IpakTuueckoe 3ansrue Ne 11 -12
«B3anMHoOe pacnosio:KeHHe NPSIMbIX U IJI0CKOCTE
Lean padoThI:

CDOpMI/IpOBaHI/Ie IMPOCTPAHCTBCHHOT'O BOO6p3.)K€HI/IH; IMPUMCHCHUC IIPU3HAKOB IIApPAJUICIIbBHOCTH H
NEpHNCHAUKYJIIPHOCTH MPAMBIX ITPU PCIHICHUN I'COMETPHUICCKUX 3ada4.

OOopynoBaHmMe: WHCTPYKIMOHHO-TEXHOJIOIMYECKHE KapThl, IUIAKAThl 10 TE€OMETPUH, YEPTEKHbBIE
UHCTPYMEHTBHI.
IInan BpInOJIHEHHA PadOTHI

1. IToBTOpPEHME TEOPETHYECKOI0 MaTepHaJIa
1) OcHOBHbIC MOHSATHS U AKCHOMBI CTEPEOMETPHH.
2) CkpenmBaroimecs, mapauiebHbIe U TepICHIUKYIISPHbIC TPSIMBIC.
3) Yron MexxIy NpsIMbIMH B IIPOCTPAHCTBE.
4) TlapamienbHOCTh MPSIMOM U IIOCKOCTH.
5) IeprieHUKYASAPHOCTH TIPSIMOM H TUIOCKOCTH.
6) Yron Mex1y psIMOi U TNIOCKOCTBIO.
2. BeinoJiHeHHe NPAKTHYECKOH PadoThl
Teoperuyeckue cBeleHUs U METOAUYECKHE PEKOMEHIALUHU
CrepeoMeTpHsi — 3TO pa3Jiesl TEOMETPHH, B KOTOPOM HU3y4atoTCsl GUTyphl B IPOCTPAHCTBE.
OcHoBHbIE QUTYPBI B IPOCTPAHCTBE - TOUKA, MIPsiMasi U MIIOCKOCTb.
Axcuoma 1. KakoBa 661 HM OblIa MJIOCKOCTh, CYIIECTBYIOT TOUKH, MPUHAAJIEKAIINE STOW MIIOCKOCTH, U
TOYKH, HE TPUHAJJIEKAIUE CH.
Axcuoma 2. Ecniu 1Be pa3iuuHble MIIOCKOCTH UMEIOT OOIIYI0 TOUKY, TO OHH IMepeceKatoTcs 1Mo MpsiMOu,
MPOXOJAIIEH Yepe3 ATy TOUKY.
Axcuoma 3. Ecnu aBe pasiauuHble NpsMble UMEIOT OOIIYI0 TOYKY, TO 4Yepe3 HUX MOXKHO IPOBECTH
IIJIOCKOCTh, U IIPUTOM TOJIBKO OZHY.
Teopema: Eciau nBe TOYKM IPSAMOM NPHUHANIEKAT IIOCKOCTH, TO M BCS INpsAMas JIEKUT B ITOU
IIJIOCKOCTH.
Teopema: UYepes npsAMyro U He JIEKAUIYIO HA HEW TOYKY MOKHO ITPOBECTH INIOCKOCTh, U IIPUTOM TOJIBKO
OJIHY.



Teopema: Uepes Tpu TOYKH, HE JIeXKAIIUE HA OAHOU MPSIMOU, MOXKHO IIPOBECTH IUIOCKOCTH U IIPUTOM
TOJIBKO OJIHY.
Onpenenenue. J[Be npsiMbie B IPOCTPAHCTBE HA3bIBAIOTCS NAPANIEIbHBIMU, €CIIU OHU JIEKAT B OAHOMN
IIJIOCKOCTH U HE IIEPECEKAOTCH.
Onpenenenune. [IpsimMble, KOTOpblE HE NEPECEKAIOTCS M HE JIe)KAaT B OJHOW IJIOCKOCTH Ha3bIBAKOTCS
CKPeuueaouuMucs.
Onpenenenne. JlBe mnpsMble B IPOCTPAHCTBE HA3BIBAIOTCA NEPHEHOUKYIAPHBIMU, €CIU OHU
IIEPECEKAIOTCS MO/ MPSMBIM YIJIOM.
ITnockocmov modwcno npogecmu:

— 4epe3 [BE NIEPECEKAIOIIMECS IIPSIMBIC;

— 4epes NPsAMYIO U HE JIeXKAaIllyl0 Ha HEW TOYKY;

- 4Yepe3 TPU TOUYKH, HE JICKAILHUE HA OJTHOU MPSIMOI;

— 4epe3 JIB€ NapajlIeIIbHbIE IIPSIMBIE.
Onpenenenue. IIpsmas v I0CKOCTh HA3bIBAKOTCS MAapaJUIEIbHBIMU, €CJIM OHU HE IEPECEKAIOTCA.
IIpu3nak nmapajieJbHOCTH NPSAMON M IUIOCKOCTH. Eciin mpsmas, He NpUHaAIeKalas INIOCKOCTH,
napaiesibHa Kakoi-HUOy1b IPAMOM B 3TOH IJIOCKOCTH, TO OHA MapajuleibHa U CaMOM IIIOCKOCTH.
Onpenenenune. [Ipsamas, nepecekaromias MIOCKOCTb, HAa3bIBACTCs NMEPIEHANKYIISIPHON 3TOM IIIOCKOCTH,
€CITM OHA TEePIEeHIUKYIISIpHA JTI000H MPsMOM, KOTOpas JISKUT B JAHHOW IUIOCKOCTH U TPOXOIUT 4Yepes
TOYKY IE€peCceYeHus JaHHOU NPSAMOU U IJIOCKOCTH.

AE nepnenauvkynspHa AB

AE n AB nepecekatowmecs
npavbie

CD nepneHauvkynspHa AB

AB n CD ckpelwmBaloLwmecs
npsimble C

OOpaTuTh BHUMaHHUE Ha TO, YTO B IPOCTPAHCTBE MEPIEHANKYJIIIPHBIE TIPSIMbIE MOTYT ObITh
MepeCceKaroUMHUCS U CKPEIMBAIOIIUMUCS.

IIpu3Hak nepneHAUKYJSIPHOCTH NPAMOM M 1uIockocTH. Ecinu mpsmas neprneHAUKyJspHa JBYM
NIEPECEKAIOIIUMCS TPSIMBIM, JIEKAIIUM B IIJIOCKOCTH, TO OHA NEPIIEHUKYJIIPHA TaHHOM MJIOCKOCTH.

JlBe mepecekaroliecs MpsiMble 0Opa3yrOT CMEXHbIE M BEpTHUKaJbHBbIE YIJIbl. BepTukambHble
YTJIbI PaBHBI, @ CMEXKHBIE YTJIbl JOMOJIHAIOT ApyT apyra 1o 180°.

VYrioBas Mepa MEHBILIETO W3 YIJOB HA3bIBAETCS YIVIOM MEXAY NPSAMBIMU. YTOJI MEXKIY
MEPHNEHIUKYISAPHBIMA NpsAMBIMU  paBeH 90°. Yronm Mexay mNnapamuielbHbIMU
npssMbIMU paseH 0°.

VYTrioM Mexay CKpeUIMBAIOUIMMUCS MPSIMBIMU Ha3bIBa€TCS Yroi MEXIy
nepeceKarouMUcs MPSIMBIMU, KOTOpBIE napauiebHbI JTAaHHBIM

CKpCHIMBAOIHUMCA TTPSAMBIM.
Yriom MCKIAY pr[MOfI H INIOCKOCTBIO HA3bIBACTCS YI'OJI MCIKAY 3TOM HpﬂMOﬁ " €c HpOCKHHCﬁ Ha
IIJIOCKOCTB.

3agaua 1

JIBe TpsiMbIe 00pa3yroT MPSMOM yroj ¢ IuIockocTio o. JlnmHa otpeska AB= 59,5 cm, mmuHa orpeska
A CD= 38,5 cm. Haiigure mmuay AC, ecin BD=20 cm.

/Bi‘]\tgn/

CBoiicTBa NeprneHIMKYJISIPHOCTH NPSIMOI M NJIOCKOCTH.




Ecnu 1UI0CKOCTh NEpPIEHIUKYJsIpHA OJHOM M3 JBYX IApaJUIeIbHBIX IPSAMBIX, TO OHa
NEPIEHIUKYIISIPHA U JPYTOM.
[IBe npsiMble, IEPIIEHIUKYJIIIPHBIE OJHOU U TOM K€ INIOCKOCTH, I1apaJlICIIbHBI.

BapuaHTbl npakTHyecKkoii padoThl
BapuanTt 1
1. CrepeomeTpus - 3TO pasziei reOMETPUH, U3y4aro1ii CBOMCTBA . ...
1) mpsIMBIX B IPOCTPAHCTBE
2) duryp B mpocTpaHCTBE
3) duryp Ha MWIOCKOCTH
4) mI0CKOCTEN B MIPOCTPAHCTBE
2. Kakue u3 Quryp siBISIIOTCS OCHOBHBIMU B TIPOCTPAHCTBE?
1) oTpe3ok 2) npsimMast 3) Touka 4) MI0CKOCTh

e N AN

3. N3o0pasurte wiockocTh o, Touku E, F, mpuHamiexkamme eil, u Touky A, €l He MPHUHAICKAIIYIO.
Cnenaiite He0OXOIUMBIE 3aITUCH.
4. N300pa3zuTte npsMyro @, JISKAIIYIO B TUIOCKOCTH o. Crenalite HEoOXOAMMYO 3aITHCh.
5. Ha pucynxke nzobpaxen kyo ABCDA1B1C1Da. D, ¢
1) Onpenenure B3aumHoe pacnonoxenue npsmeix BK u CiDa. : 8 " |

a) mepecekaroTcs 0) mapauielibHbl  B) CKPEITUBAIOTCS As :
2) B mutockoctt ABCD  HaiiiuTe npsiMble, apaiebHbIe TPIMOM A1B1.
3) Haitnute rpagycuyto Mepy yria mexay npssmeivu Ay D1 u BD. :
4) YkaxxuTe MI0CKOCTH, epIEeHANKYIIIpHbIe IpsiMoi AB. D I
6. Touka C nexut Ha oTpe3ke AB. Uepe3 Touky A mpoBeneHa
TUIOCKOCTh, a 4epe3 Toukn B u C — mapamienbHbIe NpsiMble,
nepeceKaromye 3Ty MI0cKocTh B Toukax B1 u Ci. Haiigute mumny otpeska CCy, ecmu AC: CB=3:2
u BB1=20 cm.
7. Yepe3 BepummHy A kBagpata ABCD mpoBenena mpsimas AM, nepreHAMKYJsIpHas MJIOCKOCTH
ABCD. Haiinute pacctostHus OT TOYKH M 10 BepIIuH KBajpata, eciii BC =12 cm u
AM =5 cwm.

B

Bapuanr 2
1. Pa3nen reomeTpun, B KOTOPOM H3y4aroTcs CBOMCTBA (PUIyp B MPOCTPAHCTBE, HA3bIBAETCH. . . . ..
1) nnaHuMeTpus
2) BUACOMETPHUS
3) crepeomeTpust
4) reomeTpus

2. Kakue u3 Guryp He SBISIOTCS OCHOBHBIMH B IIPOCTPAHCTBE?
1) TpeyroabHUK 2) oTpe3oK 3) TI0CKOCTH 4) xy6

Ay

3. . M3o0pa3uTe TIIOCKOCTH ¢, He TpuHApIekamue eid Touku K, L n Ay

npuHaAnexantyto eif touky M. Cnenaiite He0OX0AUMBIE 3aITUCH.




4. N3o06pa3ute npsmyto b, nepecekaromryo miockocth o B Touke O. Crenaiite HEOOXOAMMYIO 3aIKCh.
5. Ha pucynke nzo6paxen kyo ABCDA1B1C1D:.
1) Onpenenure B3aumHoe pacrnonoxenue npsmeix AC u AiCi.

a) mepecekaroTcs  0) mapajuiebHbBl  B) CKPEIIUBAIOTCS
2) B miockoct ABCD  naiinute npsimble, napasuienbhblie npsimoit BiCi,
3) Haiinure rpagycHyro Mepy yria mexay npsmbivua A1Ci1 u BD.
4) YkaxuTe MI0CKOCTH, IEPIEHANKYIIIpHbIE IpsiMoi AD.
6. Touka C nexwut Ha oTpe3ke AB. Uepes Touky A mpoBeaeHa IIOCKOCTh, a yepe3 Touku B u C —
napajuleNibHbIe MpsMbIE, NIEpEeceKarolIre Ty MIOCKOCTh B Toukax Bi u Ci Haiinute ninuHy oTpeska
CC1,ectm AC:CB=4:3uBB1=14 cm.
7. Yepes Bepmuny A kBaapara ABCD mnposenena mpsimas AM, nepneHAMKYISIpHAs IUIOCKOCTH
ABCD. Haiinute paccrostHus 0T TOYKH M 10 BepiinH KBajpaTa, eciu BC =8 cm u
AM =15 cm.

[Ipaktrueckoe 3anstue Ne 13 -14

«IlepneHANKYJISIP M HAKJIOHHAS K IJIOCKOCTH. TeopemMa 0 Tpex neprneHIMKYJIsIpax»
Lean padoTh:
dopMUpoBaHUE MPOCTPAHCTBEHHOTO BOOOPaKEHHS; CHCTEMAaTH3allvs 3HAHUN 10 JaHHOW TeMe Mpu
pelIeHnY TeOMETPUYECKUX 3a/1a4.
OO0opynoBaHne: MHCTPYKIIMOHHO-TEXHOJIOTUUECKUE KapThl, IUIAKAThl 10 T'€OMETPUHU, YEPTEKHBIE
WHCTPYMEHTBHI.

ILnan BbINOJIHEHUs padoOThI
1. IloBTOpEHME TEOPETHYECKOI0 MaTepuajIa
1) IleprieHaMKYIISIPHBIC TPSIMBIC.
2) IlepneHmuKyIIpHOCTD MPSMOM U TIOCKOCTH.
3) IleprieHaUKYISIP K IIIOCKOCTH, HAKIIOHHAS U €€ IPOCKIIMSL.
4) Teopema o Tpex NEPIEHIUKYIIIPAX.
2. BeinoJiHeHHe NPAKTHYECKOH PadoThl
Teopernyeckue cBeieHUsI M METOANYECCKHE PEKOMEHIAMHA

Onpenenenune. [lepneHMKyISIpHBIMY Ha3bIBAIOTCA MPSIMBIE, KOTOPBIE TIEPECEKAIOTCS IO, IPSAMBIM
YTJIOM.
Onpenesienue. [leprneHIUKYISIPOM K JAHHOW MPAMON HA3bIBAETCS OTPE3OK MPSIMOM,
MEPIEHIUKYISIPHON K TaHHOM.
Onpenesnenne. HaknoHHOM, NpOBEACHHON U3 TAHHOW TOYKHU K TAHHOW MPSIMOI A
(TUI0CKOCTH ), HA3BIBAETCS OTPE30K, COCTUHSIIONINI JaHHYIO TOUYKY C JIFOOOH
TOYKOW MPsIMOH (TNIOCKOCTH), HE SBJISIOLIEHCS OCHOBAaHUEM NEPIEHANKYJISPA,
OIYILIEHHOT'O U3 3TOH e TOYKU Ha JaHHYIO MPSAMYIO (TJIOCKOCTb).

B o H T
Onpenenenue. [Ipsmas Ha3siBaeTCs

NEepIEeHIUKYISIPHON 3TOM MIIOCKOCTH, €CIIM OHA IEPIeHIUKYIIIpHA JTI000i
MIPSIMOM, KOTOpasi JIEXKHUT B TaHHOM IIIOCKOCTH.

IIpu3HaK nepneHAMKYJISAPHOCTH NPAMOI U II0CKOCTH. Ecin npsimas
MEePIEHAUKYIISIPHA IBYM IIEPECEKAOIIMMCS IPSIMBIM IUIOCKOCTH, TO OHA

NEPpHNCHAUKYJIISIPHA JaHHOM IINIOCKOCTH.

A
K Teopema o Tpex nepneHauKyJasApax. Ecnu npsMasi, IpoBeJeHHAS Ha
g TJIOCKOCTH Yepe3 OCHOBaHME HAKIIOHHOM, EPIIEHANKYIIIpHA €€ TPOSKIIUH,
TO OHA MEPIEHAUKYJISIPHA U HAKIOHHOM.
. . B AB - nepnengukynsap, AC - HakJIOHHas




HM — npoekius HakKIOHHOW Ha JAHHYIO IUIOCKOCTb
C - TpsAMas, IpOXOAsllas Yepe3 OCHOBAHUE HAKJIOHHON
BapuanTsl npakTHYeckoi padoThl
Bapmuanr 1

1. BreiOepurte BepHOE YTBEPKICHHUE:
1) TIlpsmyto, NEepHIEHIUKYISPHYIO JIFO0O0M NPSMOHN B IUIOCKOCTH, HAa3bIBAIOT. ..
a) HAKJIOHHOM K IUIOCKOCTH; ©0) MEePIEHANKYJISIPOM K IIJIOCKOCTH;  B) CEKYIIEH; T) JIYYOM.

2) HaxkJOHHOM K IJIOCKOCTH Ha3bIBAIOT NPSMYIO, IEPECEKAIOIYIO TNIOCKOCTh H ...
a) HE MepeceKarolyo NePIeHANKYISIp; 0) JeKaIlylo B HEH;
B) HE HMEIOIIYIO C HEW OOIIUX TOYEK; T) HE MEePIEHAUKYISPHYIO Sil.

3) Ilpsimas, npoxopsias 4yepe3 OCHOBAHHUS MEPIECHIUKYIIsIpa U HAKIOHHOW, Ha3bIBaeTcs ...
a) cekymieir; ©0) mapauieIbHON IUIOCKOCTH;  B) MPOEKINEH HAKIIOHHON Ha IIIOCKOCTH;
I') NEPIEHIUKYIISIPOM K IUIOCKOCTH.

A 4) Ha3oBuTe 10 PUCYHKY: a) HAKIIOHHYIO; 0) OCHOBaHHE HAKJIOHHON;
B) IPOEKITUIO; T) MEPIEHIUKYISAP; 1) OCHOBAHHUE MEPIICHIUKYIISPA.

2. Ilpsmeie AB, AC, AD monapuo nepnieHaukyisipasl. Haiinure oTpeszok
CD, eciiu AB=3cm, BC=7¢cMm, AD=1,5 cmMm.
3. Inunaa HaKIOHHOW 18 cM. YTOon MeXIy HaKJIOHHOH M IUIOCKOCTBIO 30°.

/ YeMy paBHa JJIMHA IPOEKLIUU HAKIIOHHOM Ha 3Ty MJIOCKOCTh?

4. Haknonnas AD c minockocTbio o oopa3syer yroa 30°, a HakionHas DC ¢
IUIOCKOCTBIO o0 0Opasyet yrou 45°. Jlnuna nepnenaukyiaspa DB paBua 11 cm. Beraucnu amunasr 06enx
HaKJIOHHBIX.

Bapuant 2

1. BriOepute BepHOE yTBEPKACHUE:
1) Ecnu 13 TOUYKM BHE TNIOCKOCTH MTPOBECTH K HEll MEepNeHUKYJIISp U HAKJIOHHBIE, TO ...
a) MepHeHIUKYJIsp JUIMHHEE HAKJIOHHOM; 0) HAaKJIOHHAs JUIMHHEE NepIeHANKYIIsApa;
B) MPOEKILIMS HAKIIOHHOHN KOpode NepIeHANKYIsgpa;  T') HAKJIOHHAs U €€ MPOEKLUs PABHBI.

2) VYriaoM Mexy NpsMOi U MIO0CKOCTHIO HA3bIBAIOT. ..
a) yroJl MeX/1y HaKJIOHHOM U MepHeHIuKyIsIpoM; 0) yroi Mexay NpoeKLIrel U NepreHAuKyIIpoM;
B) YIOJl MEX/ly HaKJIOHHOW U €€ MPOEKIMEeH; T) yroj MKy HaKJIOHHON U MPSMOH B IJIOCKOCTH.

3) Uepes ... MPOXOAUT €AUHCTBEHHAs TNIOCKOCTb,

a) IB€ TOUKW;  O) TpU MapajijiesibHbIE MPSIMBIE; B) YETHIPE TOUYKU;

I') TpU MONApPHO MEepeceKaroIInecs Npsmble.
4) Ha3o0BuTe 10 PUCYHKY: a) TIEPIEHIUKYJIAP; 6) IPOEKIIHIO;
B) OCHOBAaHWE HAKJIOHHOH; T') HAKIIOHHYIO;

. 1) OCHOBaHHE MEPICHIUKYIISIPA.
= 2. Ilpsmbie AB, AC, AD nonapno nepnieHaukynsapHsl. Haiiaure
i otpesok CD, ecmu AD=9 cm, BC=16 cm, AD=5 cm.

.A 3. U3 touku B mposenena Hakmonnas BC = 15 cm. Ee npoektus
MC =9 cm. Haiitn juimny nepnesaukysisipa MB.

4. VI3 Touku A, HE MPUHAJICKAIIEH TIIIOCKOCTH 0, TIPOBEACHBI K
ATOM MJIOCKOCTH JiB€ HakJIoHHbIE AB 1 AC, IJIMHBI KOTOPBIX

paBHBI18 cM 1 2v 109 cm. X mpoeknuy Ha 3Ty IIJIOCKOCTh OTHOCATCA Kak 3:4. Halimure paccTosHHE OT

TOYKHA A 10 IJIIOCKOCTH 0.



[Tpaktuyeckoe 3anstue Ne 15- 16
«IIpu3HaKy U CBOMCTBA NapaJlie/IbHBIX U NMEePNEeHINKYJISAPHBIX II0CKOCTEID)
Hean padoThI:
dopMupoBaHUE TPOCTPAHCTBEHHOTO BOOOPAKCHHSI; CHCTEMAaTH3allds 3HAHWW 10 JaHHOH Teme MpHu
peLIeHuU TEOMETPUYECKUX 3a/a4.
OO0opynoBaHne: MHCTPYKIMOHHO-TEXHOJIOTUUECKUE KapThl, IUIAKAThl [0 T'€OMETPUHU, YEPTEKHbIE
WHCTPYMEHTBHI.
Ilian BbINOJIHEHHUSI PA0OThI
1. [ToBTOpPEHHE TEOPETHYECKOI0 MaTepuaJjia
1) TapasienbHOCTh IIOCKOCTEH, TPSMON U TNIOCKOCTH
2) JIByrpaHHbIi yroJ, TMHEHHBIA YTOJI IBYTPAHHOIO yIJIa.
3) IleprieHaUKYISIPHBIE TNIOCKOCTH.
4) Paccrosinue.
5) IapamnenbHOE MPOSKTUPOBAHUE.
2. BpinojsiHeHHEe MPAKTHYECKOH PadoThI
Teoperuyeckue cBeleHUs U MeTOANYECKHE PEKOMEHIAMU
I[MapajiieJbHOCTb IJIOCKOCTEH
Onpenesienne. J[Be mIoCKOCTH Ha3bIBAKOTCS NapaJUICIbHBIMU, €CIIU

X—/ OHH HE TIePeCeKarTCs.
>/ Tpu3HaK napaLIeJlbHOCTH IJI0CKocTel. Eciu Be nepecekaromuecs

IIPsAMBIC OIIHOI\/JI IJIOCKOCTU COOTBETCTBCHHO IAapalJICJIbHBI JIBYM
f?x IICPECCKAOIUMCA ITPAMbBIM ,Z[perﬁ IIIIOCKOCTH, TO 3TH IIJIOCKOCTH

ImapaljiICIbHbI.

IIpu3znak napanjiejbLHOCTH NPSIMOii 1 miockocTu. Eciu npsimas, He

a MpUHAJIeKalIas MIOCKOCTH, apajulebHa KakoH-HUOY b PSIMON B ATOU
IJIOCKOCTH, TO OHA IapajuleiabHa U CAMOU IIJIOCKOCTH.

b C
B Teopema. Eciin 1Be napajuiesibHbIE IIOCKOCTH [\E\
. o |
MIEPECEKAIOTCS TPETEH, TO PSIMbIE MEPECCUEHUS i
A napajieiabHbI.
! NN
o I
IT B Teopema. OTpe3ku napajuieIbHbIX PSIMBIX,
3aKIIFOYCHHBIX MCXKIY JABYMS MapaUICIIbHBIMU ITIJIOCKOCTSIMHU, PaABHBI.

JIByrpaHHBIM YIJIOM Ha3biBaeTcs purypa, oOpa3oBaHHas MpsSMON a U
JIBYMSI TTOJTYTTIOCKOCTSIMU € 0OIIel TpaHUIIeH a, ¥ He TPUHAICKAITIMHU OTHON
MJIOCKOCTH.

a - pedpo ABYIpaHHOTO YIJIa,
MOJIYTUIOCKOCTH - €0 I'PaHu €ro.

VYron AOB - nuHeiHbI# yron AByrpaHHOro yria. UToObl ero mocTpouTh, HYKHO
BbIOpaTh MpoH3BOJIBHYIO TOUKy O Ha pedpe, a myun OA u OB nomkHbI ObITh
6 IEPIIEHIMKYJIAPHBI K PEOpYy.




IIpu3Hak nepneHINKYJISAPHOCTH  IUIOCKOCTel. Eci  MIOCKOCTH  MPOXOAMT  Yepe3  MpsMYIo,
MEPIEHANKYJISPHYIO IPYTOW INIOCKOCTH, TO 3TH INIOCKOCTH NEPIECHIUKYIISIPHBI.
PaccTosinne OT TOYKHM /10 NJOCKOCTH HAa3bIBACTCS JUIMHA MEPIEHIUKYISpa, OMYIIEHHOTO W3 ATOU
TOYKH Ha IJIOCKOCTb.
Paccrosinne oT mpsiMoii 10 MapaJiie/ibHO MJI0CKOCTH HA3bIBACTCS PACCTOSHUE OT JIFOOOH TOYKH 3TOU
MPSIMOM JI0 MJIOCKOCTH.
PaccrosinneM Mekay mnapauleIbHbIMHM TUIOCKOCTSIMH HA3bIBACTCS PACCTOSHUE OT JIFOOOH TOYKH
OJIHOM IIOCKOCTH 10 IPYTOW MIIOCKOCTH.
PaccrosinmeM MeXIy CKpPeIMBAINMMHCH NPSMBIMH  HAa3bIBaeTCs JUIMHA WX  OOIIEro
nepreHIuKyspa.
IMapasie/ibHOE IPOEKTHPOBAHUE 1JI51 H300PaKeHUsI MPOCTPAHCTBEHHBIX (PUTYP

Jns n300pakeHHus MPOCTPAHCTBEHHBIX (UTYpP B CTEPEOMETPHUM TMOJB3YIOTCS MapauielbHbIM

IIPOEKTUPOBAHUEM.

npsiMyl0, KOTopasi mnapamieiabHa h, oHa mepecekaeT IUIOCKOCTh O B
HEKOTOpoil Touke Ai. HaiineHHyro TakuMm oOpa3oM TOUKy A1 Ha3bIBalOT
napajyieIbHOM HpoeKIHuel TOYKM A Ha IUIOCKOCTh O B HampaBieHuu h.
IIpsmyto h Ha3pIBalOT NPOEKTHPYIOIIEH MNpsMOM, IJIOCKOCTh O - Puc. 83
IUIOCKOCTBIO IPOEKIHH.

[lycth mana mpou3BOJbHAS IUIOCKOCTH 0O, Touka A (puc. 83) u A A
npsimasi h, KoTtopasi mepecekaer IJIOCKOCTh o. IIpoBemem depe3 Touky A /L—-—— =
; A,
a ,':
/

UToOBl TOCTPOUTH TIPOCKIMIO KakoW-mrO0 (urypbl, Hamo h
CHPOEKTUPOBATh Ha IJIOCKOCTh MPOEKIUHM KaXAYyI TOUYKY JaHHOU
¢uryper (puc. 84). IlpuBegemM HEKOTOpBIE CBOWCTBA MapajLICIBHOTO

MIPOEKTHPOBAHUSI.
Puc. 84

Teopema. Ecnu oTpes3ku, KOTOpble MPOEKTUPYIOTCS, HE HapajliesIbHBI

MPOEKTUPYIOIIEH NPSMOH, TO MPH NMapaIeIbHOM IPOSKTUPOBAHUU:

1) oTpe3ku u300paxaroTcs OTpe3KaMH;

2) mapajuieNbHbIE OTPE3KH N300paKAIOTCS MapaylIeIbHBIMKA OTPE3KaMU HIJIM OTPE3KaMH OJTHOM MPSIMON;

3) OTHOUICHUE JJIMH MapaJLIEIbHBIX OTPE3KOB U OTPE3KOB OJTHON MPSMOM COXPAHSIETCH.

Teopema. Inonaas OpTOroHaANBHON NMPOEKIIMA MHOIOYTOJIBHHAKA Ha INIOCKOCTh PaBHA IIPOU3BECHUIO
€ro IJIOMIAN Ha KOCUHYC yIJla MEX/Y INIOCKOCThI0 MHOTOYTOJIbHHUKA U INIOCKOCTBIO MPOEKIIHH.

SaiBicip1= SABCD - COS @

BapuaHThl npakTHyeckoii padoThl
Bapmuanr 1

1.3axonuume ymeepicoenue:
1. IByrpaHHbBIM YTJIOM Ha3biBaeTcs (urypa ...
2. I'pansiMu IBYTpaHHOTO yTila HAa3bIBAIOTCH ...
3. BenmunHOM ABYTpaHHOTO yriia Ha3bIBAETCA ...
4. Yriaom Mexly IBYMsl IEPECEKAIOIMMHUCS TIOCKOCTSMU HA3bIBACTCH ...
2. Coenaitme uepmesrc u peuwiume 3a0auu:
1. Haknonnasi, mpoBeIeHHas K IUIOCKOCTH, paBHa a. Haiiaute OpTOTOHAIBHYIO TMPOEKIUIO ATOU
HAKJIOHHOH Ha TIOCKOCTb, €CJTH YTOJI MEK/Ty HaKJIOHHOH M TITOCKOCTBIO paBeH 30°,



2. Ha oniHOIi rpaHy ABYTPaHHOTO yTJIa B3SThI ABe TOUkH A 1 B. I3 HUX omyIieHs! neprneHauKysipel AAz,
BB:1 Ha apyryio rpans u AAz, BBz Ha pebpo nByrpannoro yria. Haitnure BBz, eciu AA1 = 6 cm, BB1 =3
cM, AAz =24 cm.
3. Haiftu miomasps opToroHaIbHON HPOEKIIME MHOTOYTONBHUKA, TIIONIAIs KOTOPOro pasHa 50 cM?, a
YTOJI MEXIY IIOCKOCThI0 MHOTOYTOJIbHUKA U €ro IPOoeKIu paBeH 60°.
4. Haiitu niomaab MHOTOYTOJIBHUKA, €CIIH IUIOIIA b OPTOTOHAILHOM MPOEKIUU 3TOI0 MHOTOYTI'OJIbHUKA
paBHa 50 cM2, a YroJl Meky MIO0CKOCThIO MHOTOYTOJBHUKA U €ro Npoekiueil papen 45°.

Bapuanr 2
1.3axonuume ymeepocoenue:
1. PeGpoM ABYrpaHHOTO yrila Ha3bIBAeTCA ...
2. JINHEMHBIM YIJIOM JIBYIPaHHOTO YIJIa Ha3bIBaeTCs ...
3. BenuuuHOW JBYTpaHHOIO yIJjla Ha3bIBACTCA ...
4. Yriiom Mexay ABYMsl IEPECEKAIOIMMUCS INIOCKOCTSMH Ha3bIBACTCH ...
2. Coenaitme uepmedic u pewiume 3a0adu:
1. HaxsioHHas, npoBeieHHass K IUIOCKOCTH, paBHa a. Haliaure OpTOroHalbHYH NPOEKIMIO 3TOH
HAKJIOHHOH Ha MIIOCKOCTh, ECIM YTOI ME/Ly HaKJIOHHOH H IIIOCKOCTHIO paeH 60°.
2. Ha onHO¥ rpaHu ABYTPaHHOTO YTJIa B3STHI JBE TOYKH, OTCTOSAIIME OT ero pedpa Ha 9 cM u 12 cwm.
Paccrosinre ot nepBoii TOUKHU /10 Apyroi TpaHu ABYrpaHHoro yria pasHo 20 cM. Haiinute paccrosiHue
OT 3TOM T'PaHU O BTOPOU TOUYKH.
3. Ilnomans MHOrOyroibHUKA paBHa 64 CM2, a TUIOIIA/Ib OPTOTOHAIBHOM MpoeKuu - 32 cM?. Haiinure
YTOJI MEXy TUNIOCKOCTSIMA MHOTOYTOJIBHUKA U €TI0 MPOEKIIUH.
4. KateTbl NpsIMOYTOJILHOTO TPEYrojJbHUKA paBHbI 5 U 6 HaWIUTE IUIOIIAAb OPTOTOHAIBHOM MPOEKIUH
TpeyronbHHKA Ha IIOCKOCTh KOTOpas 06pasyerT ¢ IIOCKOCTHI0 TpeyronbHuka yrom 300,

[IpakTuyeckoe 3anstue Nel7 -18
«Pemenne KOMOMHATOPHBIX 3a1a1»
esab padoThi:
®opMHUpOBaHUE OCHOBHBIX MOHATUN KOMOMHATOPUKH: pa3MeLIeHHs U3 M 3JIEMEHTOB 10 N, COUE€TaHus U3
M 3JIEMEHTOB 10 N, MEPECTAHOBKU U3 N 3JIEMEHTOB; (POPMUPOBAHHE YMEHHH M HAaBBIKOB BBIYMCIICHHUS
3Ha4eHUH KOMOMHATOPHBIX BBIPAXKEHUH MO GOpMyIaM.
O0opynoBanme: HHCTPYKIIMOHHO-TEXHOJIOTMYECKHUE KAPTHI.
IInan BpInOJIHEHHA PadOTHI
1. IToBTOpEHHE TEOPETHYECKOI0 MaTepUAaIa
1) TlepecTaHOBKH.
2) Pazmernienust.
3) Coueranus.
4) bunom HetoroHa.
5) BeInonHeHne TPEHUPOBOYHBIX YIIPAXKHEHUI.
2. BeinoJyiHeHHe IPAKTHYECKOH padoThl
Teopernyeckue cBeieHUsI M METOANYECCKHE PEKOMEHIAMHI

IlepectanoBKaMHu U3 71 Pa3HBIX AJIIEMEHTOB HA3bIBAIOTCS COEIMHEHUS, KOTOPHIE COCTOAT U3 7

AJIEMEHTOB M OTJIMYAIOTCS APYT OT APYyTa TOIBKO MOPSAKOM UX PaCHOIOKEHUS.
Yucno nepecTaHOBOK U3 I 3JIEMEHTOB 0003Ha4atoT P, U BeuucisioT no popmyne P, = n!

n! (n— gaxmopuan) n!=12-345-...n
IIpumep. CKOIBKUMHU cIOCO0AMH MOXHO Pa3MeCTHTh 12 4eJoBeK 3a CTOJIOM, Ha KOTOPOM IOCTaBIICHBI
12 npu6opos?
Pewenue. P12=12'= 1-2-3-4-5-... 12 =479001 600 Omeem: 479 001 600



KomOuHammu u3 m 3JI€MEHTOB 1O #  DJIEMEHTOB, KOTOpPBIE OTJIMYAIOTCS JAPYr OT JApyra Wiu
CaMUMH 3JIEMEHTaMU WM MOPSAIKOM 3JIEMEHTOB, HA3BIBAIOTCS Pa3sMeLeHUsIMH.

m!
OO6o3HavaTcst A, ¥ BBIYUCIAIOTCS 10 popmyne A = m, A =n!
m—n)

IIpumep. CKOIBKO CyHIECTBYET BApUAHTOB pacIpeneieHus] TPEX MPU30BBIX MECT, €CJIM B PO3BITPHILIE

Y4acTBYIOT 7 KOMaH?

3 7! 7!
Pewenue. A; = ——=—=210 Omesem: 210 BapuaHTOB.

(7-3) &
CoyeTaHUsIMH HA3bIBAIOTCS BCE BO3MOXKHbIE KOMOMHAIIMKM U3 M 3JIEMEHTOB MO N, KOTOphIE
OTJIHMYAIOTCS JPYT OT Apyra Mo KpaifHel Mepe XOTs Obl OJTHUM 3JIEMEHTOM.
m!

(m - n)' -nl
Ipumep. CKOTBKMMU CIIOCOOAMU U3 KOJIOABI B 36 KapT MOXHO BBIOpaTh 2 KapThl?

| I
36! = 36! =630 Omeem: 630 crocoOOB.
(36-2)-21 341.21

O6oznauator C, M BBIYMUCIAIOT O popmyne C) =

Pewenue. C 326 =

bunom HeloTona (@+b)"=C%-a™+CL-a™ b+
+C2.am %+ ... +C"-a™ " "B+ ...+
+C2~ Y ah* "V + CE- B,

3amaua 1 Banucars pasnoenune bunoma (x — 4
P Ilo dopmyne (1) Haxoxum
(x-2P°=(x+(-2)°=
= Cx0 + Cla® + (-2) + Cix" + (<2)% + Cix® - (-2)° +
+Chx* (<2)' + Cix - (-2)° + C} - (-2)° =
=x% 4 62% . (-2) + 152" - 4 + 202% - (-8) +
+15x% . 16 + 6x - (-82) + 64 =
= x5~ 12x% + 60x* - 160x® + 240x* - 192x + 64.

Boi6op GpopMmyasbt

VYHTRIBACTCA JIH NOPAAOK PasMEIIeHHA 2TeMEHTOB B COSAHHEHHH?

JA

Bcee 371eMeHTB! BXOAST B COAHHECHHe?

AA HET
IlepecTaHOBKH Pasvemenns Coyeranus
(Ge3 nosTOpeHHit) (Ge3 nosTOpeHHii) (Ge3 noeTOp eHHiE)
Pa=n!= Ank=n(n-1)...(n-(k-1))=n'/(n-k)! Cok=n!/(k!"(n-k)!)
=1-2"3-...'n (8p160p H3 1 377eMeHTOB 10 K) (BBIGOP H3 N ATEMEHTOB 1o K)
(n - 9HCTO
IEMEHTOB) Ceoiictea: Cp"=Cn0=1
c"k -c“k-l: cn-lk-l

PaccMoTpuM pelieHre HECKOIBKUX 3a7ad Ha pa3HbIe BUIBI COSAMHEHUI O3 TTOBTOPEHUH.

Ilpumep 1. HaiiguTe KOJIMYECTBO TPEX3HAYHBIX YHCET, KOTOPHIE MOXXHO COCTaBUTHh M3 1udp 1,
2,3,4,5,6, 7, ectu TUQPHI B UKCIIC TOBTOPATHCSA HE MOTYT.

Pewenue. s Be1OOpa GOpMyIIBI BBISICHSIEM, YTO ISl YUCEI, KOTOPBIE MBI OYJIEM COCTaBIISTH,
MOPSAZIOK YUUTHIBAETCS M HE BCE BJIEMEHTHl OJJHOBPEMEHHO BBIOMpaAOTCA. 3HAYUT, 3TO COCIUHEHUE —



pasmereHue u3 7 31eMeHTOB 1o 3. Bocmonbsyemcst dopmystoit ans umcia pasmemenuit: A7° = 7(7 —
(7 -2)=7":6-5=210 uucen.
Omeem: 210.

Ilpumep 2. CKOJIBKO CYIIECTBYET CEMH3HAYHBIX TeIe(POHHBIX HOMEPOB, B KOTOPHIX BCE LUQPHI
pasHble, a HOMep He MOXKET HAUMHATHCA C HYJIs1?

Pewenue. Ha nepBbiii B3I/ 3Ta 3a/1a4a Takas ke, Kak U MPEIbIaylias, HO CIOKHOCTb B TOM,
YTO HAJ0 HE YYUTHIBATH T€ COCAMHEHMS, KOTOPbIE HAUMHAIOTCS C HyJsA. 3HAUYUT HEOOXOIUMO U3
cymecTByomux 10-tu uudp CcOCTaBUTH BCE CEMHU3HAYHBIE HOMEpa TelneQOHOB, a MOTOM OT
MOJIyY€HHOTO YHCiIa OTHATH KOJIMYECTBO HOMEPOB, HAUMHAIOMIUXCS ¢ HyJs. Dopmyra OyAeT UMETh BUI:
A’ -A=10-9-8-7-6-5-4-9-8-7-6-5-4=544320.

Omeem: 544 320.

Ipumep 3. CKOTBKUMH CIIOCOOaMH MO>KHO PACCTaBHUTh HA MOJIKE 12 KHUT, U3 KOTOPBIX 5 KHUT —
3TO COOPHUKHU CTUXOTBOPEHUH, TaK, YTOOBI COOPHUKH CTOSIIH PSAOM?

Pewenue. Cnavyana npumemM 5 cOOPHUKOB YCJIOBHO 3a OJIHY KHUTY, TIOTOMY YTO OHM JOJKHBI
CTOATBH PsiioM. Tak Kak B COEIMHEHUU CYLIECTBEHHBIM €CTh MOPSAIOK, U BCE IIEMEHTHI UCTOJIb3YIOTCS,
3HAYUT ITO MEPECTaHOBKU U3 8 31eMeHTOB (7 KHUT + ycnoBHas 1 kuura). x xonuuectBo Ps. [lanee
OyZeM TepecTaBisTh MEXIy CO00i TONBKO COOPHHUKH CTUXOTBOPEHHMH. OTO MOXHO CHAeNaTh
Ps cnocobamu. IlockonbKy Ham HY>KHO PacCTaBUTh M COOPHMKH, U JPYTM€ KHUTH, TO BOCIHOJIb3YEMCS
npaBwioM npousseneHus. CinenosatenbHo, Pg - Ps= 8! - 5!. Uucno cnoco0oB OyaeT 00ib1INM, TO3TOMY
OTBET MO>KHO OCTaBUTh B BUJIE IPOU3BEIACHUS (PAKTOPHAIIOB.

Omeem: 8! - 5!

Ilpumep 4. B xnacce 16 manbuukoB u 12 neouek. [nst yOOpKH TEppUTOPHH BO3JE ILKOJIBI
Hy’)kHO 4 manpuynka u 3 AeBOYkH. CKOJBKMMHU CHOCOOaMH MOKHO WX BBIOpAaTh CO BCEX YUEHHKOB
KJiacca?

Pewenue. Cnavana ornensHo BeiOepeM 4 Manmbuuka u3 16 u 3 neBouku u3 12. Tak kak Mmopsgok
pa3MelieHHs] HE YYUTHIBAETCSA, TO COOTBETCTBEHHBIE COEIMHEHUS — COYeTaHUs 0e3 IMOBTOpPEHUH.
VYuurteiBass HEOOXOIMMOCTh OJJHOBPEMEHHOTO BbIOOpA M MaJIbUMKOB, U JIEBOYEK, UCIIOJIb3YEM NPABUIIO
npou3BeieHus. B pe3ynpraTe yncio cnoco0oB OyIeT BHIYUCIATHCS TaKUM 00pa3oMm:

Ci6* - C12® = (16Y/(4! - 121)) - (12Y/(3! - 91)) =((13-14-15-16)/(2-3 - 4)) -((10 - 11 - 12) / (2- 3)) =
400 400.
Omeem: 400 400.

Ilpumep 5. B HEKOTOPOM YUPEKICHUN UMEIOTCS JBE PAa3JINUHbIE BAKAHTHBIE T0OJKHOCTH, Ha
KaX/1y10 U3 KOTOPBIX MPETEHAYIOT TpH coTpyHuKa: A, B, C. CkonbKUMH cIIOCOOaMU U3 3TUX TPEX
KaHJIMJaTOB MOKHO BBIOPATh JBa JIMIA HA 9TH JAOJKHOCTU?

Pewenue. AB, BA, BC, CB, AC, CA (Bcero mectb criocoooB).

IIpumep 6. Jlnst yqacTusi B COpPEBHOBAHUAX TpeOyeTcsl BRIOPATh IBOMX CIIOPTCMEHOB U3 TPEX
kauauaatoB: A, B, C. CKoTbKHUMH CIOCOOaMU MOYKHO OCYIIIECTBUTH 3TOT BHIOOD?

Pewenue. AB, BC, AC (Bcero Tpu crioco6a).

CrynenTam npezyiaraercs J1Ba NpoOJIeMHBIX 3a/1aHus: 1) YCTaHOBUTD pa3Inuue MEXIY dTUMHU
JIBYMs1 BHEIIIHE CXOXKHMH 33JjauaMy U 2) IPEATOoNIOKUTh, B KAKOH 3a/1a4e pe3yibTar Oyaer Oobliie, 1
nouemy. [locne 3Toro mpearaercsi pemuTh 3TH 33/1a91 METOIOM Tepedopa BCEBO3MOXKHBIX
BapHAHTOB.
3aoaua 1. Cxonbkumu criocobamu MoryT 3auath I, I, Il mecta 8 yuactaun punansHOro 3a0era Ha
muctannuu 100 m? Omeem: 366.

3aoaua 2. V3 30 oOyyaromuxcst rpyIiibl HaJ0 BEIOPATh CTAPOCTY M MOMOIIHUKA CTapOCThl. CKOTBKUMHU
CII0co0aMu 3TO MOYKHO clienaTh? Omeem: 870.



3aoaua 3. CKOIBKAMH CIIOCOOAMHU MOXHO COCTaBUTh OYKET U3 TPEX IIBETKOB, BHIOMpPAst LIBETHI U3
JIEBSITH UMEIOIIINXCS? Omeem: 84.

3aoaua 4. B rpynre 7 4eTOBEK yCIENIHO 3aHUMAIOTCS MaTeMaTHKOW. CKOJBKUMH CIIOCOOaMU MOXKHO
BBIOpATh M3 HUX JBOMX JJISl yUaCTHs B MaTeMatudeckoi onmumiuane? Omegem:21

BapuaHThl NpakTHYeCKOil pagoThI
1. BerauciauTe.

1Bapuanr 51 — 31 Ps — P2 2
.31 Z z —cE

2 BapuaHT 5t-3! Cs- 514 4; A5, 6! —Cfy
6! 21

2. Pemnts 3a7a4y.
Bapuanr 1
1. Ckonpko TpexOyKBEHHBIX CIIOB MOKHO 00pa3zoBath u3 OykB cioBa «[TEPCUK»?
2. CKOJIBKHMH CIIOCOOAMHU MOTYT Pa3MECTUThCS TSITh YETIOBEK BOKPYT KpyTrioro crona?
3. CKOIIBKO TPEeX3HAYHBIX YMCEN MOXHO cocTaBuTh u3 uudp 0;1;2;4;5? Ilpu sTom uudpsl B yncie He
JOJKHBI TIOBTOPSITHCS.
4. B Opurazne W3 ABaIUATH IISITH YEIOBEK HY)KHO BBIICIUTH YETHIpEX ISl pabOThl HA OMPEICICHHOM
yuactke. CKOJIBKUMHU CIOCOOAMU 3TO MOKHO ClieaTh?
5. 3ammcars pasnoxenue bunoma: (x + 2)’

Bapuant 2
1. CkoyIBKO pa3iMyHbIX CIJIOB, Ja)k€ OECCMBICICHHBIX MOXHO 00pa3oBaTh, NpEACTaBisAs OyKBbI
«APBY3»?
2. CKOJNIBKMMH CIOCO0aMH MOKHO PACCTABUTH Ha MOJIKE CEMb KHUI?
3. CKONBbKO TpeX3HAYHbIX YHCEJI MOKHO COCTaBUThH U3 1udp 2;3;4;5;6?7 [Ipu 3ToM 1udpsl B yucie He
JOJKHBI TIOBTOPSITHCS.
4. W3 15 uieHOB TypUCTHYECKOW IpyHIbl HAaJO BBIOpaTh TpeX AeXKypHbIX. CKOJBKMMH crioco0aMu
MOXHO CJIelaTh 3TOT BEIOOP?
5. 3amucarts pasnoxkenue bunoma: (x + 3)°

[IpakTuyeckoe 3anstue Nel9 -20
«BekTopsbl. JleficTBUsA ¢ BeKTOpaMu. JlekapToBa CHCTEMa KOOPAMHAT B IPOCTPAHCTBE»

Hean paboThI:

OO6o0menrne W cucTeMaTH3alusl 3HAaHUW 1O JaHHOW TeMe, (GOPMUPOBAHHWE HABBLIKOB BBHITIOJHEHUS
JIEHCTBUM HAJl BEKTOPAMHU B alireOpandecKoi U TeOMETPUIECKOl dhopme.
OO0opynoBanme: HHCTPYKIIMOHHO-TEXHOJIOTHUECKHUE KAPThI, TAOIHIIBL.

I1lnan BbINOJIHEHUsI PadOTHI
1. IloBTOpEHHE TEOPETHYECKOT0 MaTepuaJla

1) JlexapTOBBbI KOOPIUHATHI B MPOCTpaHcTBe. CUCTEMBI KOOPAMHAT.
2) Bexropsl. KoopanHater BekTopa.

3) CnoxeHne BEKTOpOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.
4) BoinonHeHne TPeHUPOBOYHBIX YIIPAKHEHUH.

2. BeInoJIHeHH e IPAKTHYECKOH padoThI
Teoperuyeckue cBeleHUs U METOANYECKHE PEKOMEHAALMHU
1. ITocTpoum cienyrouiye TOYKU Ha NPSIMOYTOJIbHON CUCTEME KOOPAMHAT U COEIMHUM UX JTMHUEH:



(45 - 015)1 (_ 9: 11)1 (_ 3, 2)1

(6151 - 2)’ (_ 13’ 10)! (11 415)’
(-2;-3), (- 17; 11), (7,5; 3),
(-10,5; 4), (-12,5;7,5), (6,5; - 2);
(-12,5;7,5), (- 10,5; 4), raas: (4; 2).

_14—12—10—8—N2_0_—2’S,8 1
=

—4

[Ipennarato 3amoaHUTH TaOIUILy, C€JIaB CPABHUTEIBHYIO XapaKTEPUCTHUKY .

Ha niockoctu B npocrpancrse

Onpenenenue Onpenenenue
2 ocw, 3 ocu,
OVY- ock opauHar, OX - ocp abcuucc, OY — ock opauHAT,
OX- ocp abcuucce OZ - ocb anmiaukar.
OX nepnenaukynsipaa OY OX nepnengukynspaa OV,

OX nepnenaukynspHa OZ ,

OV nepnenaukyinspHa OZ.
(0:0) (0:;0:0)
X;Y) X;V¥;7)
Paccrosinue mexay Toukamu | PaccrosiHMe Mexly TOUKaMU
Koopaunarsl cepennnbl Koopaunarsl cepennnbl oTpe3ka

OTpe3Ka
Bomnpock! [utst 3aroiHeHHs TIEPBOi YacTH TaOJIHIIBL.

1. Chopmynupyiite onpeeneHue 1eKapTOBOM CUCTEMBbl KOOPIMHAT.

2. [lonpoOyiiTe chopmMyaupoBaTh ONpeaAeIeHUe 1eKapTOBON CUCTEMbI KOOPAUHAT B IPOCTPAHCTBE.
3. Ha3zoBuTe ocu KOOpAMHAT Ha TUIOCKOCTH.

4. HazoBuTe ocu KOOpAUHAT BIpOCTpaHcTBe. Ha3zBanue, kakoi ocu Mbl He u3ydayn? (3HAKOMCTBO C
HOBBIM CJIOBOM ‘‘anniaukama’)

5. Ilog kakuM yTJI0M pacnojaratoTcst OCH KOOpAUHAT ApYyT K Apyry?

6. Ha3oBuTe KOOpMHATY Hayaja KOOPAMHAT Ha INIOCKOCTH (B IPOCTPAHCTBE).

7. Kak 3a7aercsi KoOopJMHaTa TOYKH Ha TJIOCKOCTH U B IIPOCTPAHCTBE?

8. BanumuTe GopMyJIbl PACCTOSHHS MEXKy TBYMs TOUYKaMH Ha INIOCKOCTH U B IPOCTPAHCTBE.

9. 3anumuTe GopMyIIbl A HAXOXKIEHUS KOOPJMHAT CepeIMHbl OTpe3Ka.

) PEHUPOBOUHDbBIE YRPAIHCHEHUA

Ilpumep 1. TlocTpoiiTe B cucTeMe KOOPAUHAT TOUKY AZ
N (-3;5;4) u Touxy M (-3;4;-2).
4=
Pewenue. (I
1. Haiigute paccrosinue mexay Toukamu A(1,2,3) u _3)._/'_‘, =

B(-105). | 0
AB=~(-1-1P +(0-2)* +(5-3)* =243 /

2. A(1.2,3) B(x,2,-3) AB=?

TIpumep 2. BuIMUCIUTH KOOPAMHATHI cepenuHbl oTpe3ka AB, ecin A(2;-1;3) u B(1,4,-1).



JeiicTBUs HaJ BEKTOpPaMH
BexTopoMm Ha3bIBaeTCs HAPABIICHHBINA OTPE30K, KOTOPBIM UMEET HAYaI0 U KOHEIL.
1) Koopounamut eexmopa
UT0o0B! HAlITH KOOPIMHATHI BEKTOPA, HY’KHO U3 KOOPIMHAT KOHIIA
AR BBIYECTH KOOPIMHATBI HA4ala BEKTOPA.
B AGuyiz1)  B(xayzz2) AB(x2-xi; yo- y1; 2o- 1)

Koopaunatel BekTOpa HE U3MEHSIOTCS TMIPU  IMapauieIbHOM
A IepeHoce.
JlBa BekTOpa paBHBL, €CIIM OHH COHANpPaBIEHbl U HMEIOT
OJIMHAKOBYIO JJIUHY.
BexTophl Ha3bpIBalOT KOJJIMHEAPHBIMHM €CIIM OHM JIeKAT Ha MapajUleNIbHbIX NMPSMBIX WM Ha OIHOU
npsiMoii. HyneBoil BeKTOp cunTaeTcsi KOJUTMHEAPHBIM JTI000MY BEKTOPY.

3aMeTbTe, UYTO COHAIPABIEHHOCTD [10/IPa3yMEBAET KOJUIMHEAPHOCTh BEKTOPOB. Y PaBHBIX BEKTOPOB
COOTBETCTBYIOIINE KOOPAUHATHI PABHBI. )

Oupenenenne: /[Ba KOJUIMHEAPHBIX BEKTOPA @ U b HA3BIBAIOTCS cOMANpAGIEHNbIMU, €CIT UX
HATIPABJICHHS COBNANAoT: @ | | b. J[Ba KOJIHHEAPHBIX BEKTOpA G u b HaswpiBatoTCs npomueononoicno
HANPAGTEeHHbIMY, SCITH UX HATIPABICHHS IPOTHBOIOIOKHEI: { | 1 b,

JIMHO# Wiu MoOAyJieM HEHYJIEBOTO BEKTOpa Ha3bIBAaeTCs AJMHA OTpe3Ka, M300pakaroliero BEKTOp.

ZL]'II/IHa HYJICBOI'O BCKTOpa pPaBHA HYJIIO.

al=x2 7 ¥ ¥ 22

2) Cnoscenue e6ekmopoes
a(x;y1;21) bz y222) @ + b (xot+ x1; yot yi; 2o+ 21)

[IpaBuno TpeyroiabHuKa [IpaBuno napamnenorpamMmma
AB+ BC = AC OA+ OB =0C
B A
C
c
0 >
B
3) Boiuumanue éekmopoe OA— OB = B.
A
0]
B

4) Ymnoorcenue éekmopa na yucio
ka (kx,ky, kZ)



N
[IpousBeeHNEM HEHYJICBOTO BEKTOpa a Ha YMCIIO K Ha3bIBaeTCs TaKOM BEKTOp 6 , JAJIMHA
- - -

KOTOpPOTO paBHA |k| -|a|, mpruéM BEKTOpBI @ U ¢ coHampaiieHbl pu K > 0 1 IPOTHBOIOIOKHO

Harnpasiensl mpu K < 0.

e > —_— —
- - - -
a 3a a —-2a

,HJI?I CJIOKCHUUN HEKOMNIIAHAPHBIX 6€KMOpOo6 IIPUMCHAIOT npaeuio

| B»] 01

A D
napannenenuneoa
AA, +AD + AB = AC,
BapuaHThl NpakTHYeCKO# pagoThI

Bapuanr 1

1. 3anonHuTE MpPONyCKH

1) BexTopoM Ha MJIOCKOCTH Ha3bIBAETCH ...

2) AnuHOM mim MOAyJieM BEKTOpa Ha3bIBACTCH ...

3) /IBa BexTOpa B MPOCTPAHCTBE HA3bIBAIOTCSI IPOTUBOIIOIOKHO HAIIPABICHHBIMH, €CIIH ...
4) IIpy yMHOKE€HUHU BEKTOpPa HA YUCJIO ...

2. lanwt Touku A (3;-1;2) u B(5;1;1).

Haiinure: a) koopimuHATHI BEKTOpA AB; 0) MOyJIb BEKTOpa AE;

B) KoopauHaThl Touku C — cepenuHbl oTpe3ka AB.
3. lans1 Bektopsl a (-2;3;1) u b (4;-1;2).

Haiinure BexTop 2 a - b. [Tpy KaKOM 3HAYEHHH X U Y BEKTOP € (8, X, ) ¥ BEKTOP @ KOJUTMHEAPHBI?
OnpeiesuTe COBIAIAIOT JIM B 3TOM CIIydYae HalpaBJIeHUs BEKTOPOB d H C.
4. Jlaust Touku A(2;-3;1); B(4;-5;0); C(5;0;-4) u D(7;-2;-3). PaBHsI 1111 BekTOpbI AB 1 CD?

Bapuanr 2
1. 3anonHuTe Mponycku
1) BexTop uzobpaxaercs ...
2) YtoObl HAMTH KOOPJMHATHI BEKTOPA, HAJIO ....
3) JIBa BexTOpa paBHbI, €CIH ...
4) HyneBoit BEKTOp KOJUTMHEAPEH ........ BEKTOPY.
2. Nanbl Touku A (-1;0;4) u B(1;1;2).



Haiizure: a) KOOpAMHATEI BekTopa AB; 6) MOy s BekTopa AB;

B) KoopauHaThl Touku C — cepeuHbl oTpe3ka AB.
3. Jlansi Bextopsl @ (-2;3;1) n b (4;-1;2).

Haiinute Bextop a + 3b. [Ipy KakoM 3HaYEHUHM X U Z BEKTOD ¢ (8, X, Z) U BEKTOp b KOJUIMHEAPHBI?

OHpe,Z[eJ'II/ITe COBIIAAAIOT JIK B 3TOM CJIy4dac HallpaBJICHUSA BEKTOPOB bu E

4. Nansr Touku A(-1;-3;2); B(5;-1;-1); C(-3;0;2) 1 D(3;2;-3). PaBHbI 1111 BeKTOpb! AB 1 CD?

[IpakTrueckoe 3anstue Ne2l -22
«CrajsipHoe Mpou3Be/IeHNe BEKTOPOB. YT0JI MeXK/Iy BEKTOpaMu»

Lean padoThI:

OO6oOmieHne W cucTeMaTH3alWs 3HAHUM 10 JaHHOW Teme, (OpMHUPOBAaHHE HABHIKOB BBITIOJHECHUS
IEWCTBUI HAJl BEKTOPAMU: HAX0XKJCHNE CKAISIPHOTO MPOU3BEICHNS BEKTOPOB, YIila MEXKIY BEKTOPAMH.
O0opynoBaHue: HCTPYKIMOHHO-TEXHOJIOTUIECKHAE KAaPThI, TAOIHIIBI.

IInan BeINOJIHEHHUS PadOTHI
1. IToBTOpeHHE TEOPETHYECKOT0 MaTepHaJia
1) CkaisipHOE IPOU3BEICHHE BEKTOPOB.

2) Yroi Mex1y BEeKTOpaMHu.
3) BbinonHeHe TpEeHUPOBOYHBIX YIIPAKHEHUI.

2. BoinoyiHeHHE PAKTHYECKOH padoThI
TeopeTnueckue cBeeHUs] 1 METOANYECKHE PEKOMEHIAIINT
CkansipHoe npou3Be/ieHHe BEKTOPOB

—

JlBa BekTopa @ M b Bcerna o6pasyloT yrou.

VYron Mexay BEKTOpaMH MOKET IPUHUMATh 3HaueHus oT 0° 1o 180° BKIrOUUTETBHO.

J{nst BEKTOpOB &(xl;yl; 1) u E(xz;yz; 22) 4-b= X1-X2+y1- Y2+ 22

Onpenenenne. CKansipHbIM TPOU3BEACHUEM JBYX BEKTOPOB HA3bIBAETCSI YUCIIO, PABHOE MPOU3BEICHHUIO
UX JUIMH Ha KOCUHYC yTjia MEeXAy HUMHU.

—_

a-b:Ey-m-cosa

—

a-b
Orcrona cnenyer, COS 00 = =—.
la| - |b|

Ceoticmea ckanapnoeo npoussedenus. ECiu ckanspHOe IPOU3BECHNE IBYX HEHYJIEBBIX BEKTOPOB

PABHO HYJIIO, TO 3TH BEKTOPBI IEPIIEHANKYIISIPHBI.

BapuaHThl NpakTHYeCKOil pagoThI

BapuanTt 1
1. Haiinure ckansipHOE MPOU3BEJCHIE BEKTOPOB: a) a (2;-1;4)m b (3;2;-1);
1
e

6) la|=3, |b| =4, cos (a, b)=

—_—

2. Haiinure 3HaueHue M, IpH KOTOPOM BEKTOPHl @ M b TNepIeHMKY/IApHEL, ecin & (2;-4; m) u b (3;-
1;5).
3. Hanbl Touku A(3;-2;1), B(-2;1;3), C(1;3;-2). Haiigute yron Mexmay BEeKTOpaMu BA u BC.

4. Jloxaxwure, 4TO TpeyroiabHUK ¢ BepuuHamu A(3;-2;1), B(-2;1;3), C(1;3;-2) paBHOCTOPOHHUH.



Bapmuanr 2
1. HaiinuTe ckanspHOE MPOn3BeIcHNE BeKTOpoB: a) a (-2;3;1) u b (-1;-1;4);

6) la|=2, |b|=5, cos (& b)=0,1.

2. HaiiuTe 3Ha9eHMe M, IPU KOTOPOM BEKTOPH @ M b meprneHauKymsapHEL, ecnu a (3;2; -1) u b (2;
m;-2).
3. Jansr Touxu A(3;-2;1), B(-2;1;3), C(1;3;-2). Haiigure yrox mMexy Bektopamu AB u AC.

4. Jloxaxwure, 4TO TpeyroiapHUK ¢ BepmuHamu A(7;1;-5), B(4;-3;-4), C(1;3;-2) paBHOOEAPCHHBIIA.

[IpakTrueckoe 3ansitue Ne 13
«PanmanHas u rpaagycHasi Mepa u3MepeHHs YIJIOB»

esab padoThi:
KoppektupoBka 3HaHUsA, yMEHHS U HABBIKH 110 TeMe «PannaHHbIi METOA U3MEPEHHUs YIJIOB BpPAILCHUS U
CBSI3b C TpayCHOM Mepoi»; (GopMupoBaHHE yMEHUH IepeBoJa paJMaHHOW Mepbl B IPagyCHYIO HU
HA000POT, HAXOXKICHUS 3HAYCHUN TPUTOHOMETPUICCKUX (PYHKITHIA.
OOopynoBanme: MHCTPYKIIMOHHO-TEXHOJIOTUYECKUE KAPThI, TAOJIMLIbI 3HAYEHUH TPUTOHOMETPUUECKUX
(GYyHKIMH HEKOTOPBIX YIJIOB, TAOIHIIBI (POPMYIT TPUTOHOMETPUH, CIIPABOUYHUKH.
IInan BpINOJIHEeHUs PadOTHI

1. IToBTOpPEHME TEOPETHYECKOT0 MaTepHaJIa

1) Pagmannas mepa yria. BpaiarensHoe IBHKEHHE.
2) Cunyc, KOCHHYC, TAHT'€HC ¥ KOTAaHI€HC YHCIa.

3) BbinosnHeHne TpeHUPOBOUHBIX YIIPAKHEHHH.

2. BeinoJiHeHHe IPAKTHYeCKO padoThl

TeopeTnyeckue cBeieHUsI M MeTOANYECKHE PeKOMEH AT

OTBeTUTH Ha BOIIPOCHI:

1) Yro takoe yron B 1 paguan?

2) Kak nepeBecTH rpaaycsl B pauaHbl?

3) Kak nepeBectu pajguaHbl B rpagychl?

4) JlaiiTe onpeneneHue cUHyca, KOCUHYca, TAHT€HCa U KOTaHI'eHca yIia.

5) HazoBuTe 3HakM cuHyca, KOCHHYCa, TAHTCHCA U KOTAHT'€HCa B KOOPAMHATHBIX YETBEPTSX.

Panuannas mepa npucnoco6ieHa A U3y4eHus KPUBOJIUHEHHOTO (KpyTrOBOT0) ABUKEHHUSI, OHA
CYIIIECTBEHHO YIIPOCTUIIAa MHOTHE PacyeThl U (POPMYJIBI:
IJIMHA OYTU OKPYKHOCTH: = Tmn IUIOLIAAb CEKTOpa: S
180 l=ar
PaccmotpeTs popmyniel mepexoaa OT rpayCHON Mephl K paJlaHHONH U HA000POT.

2 2

T
_mr’n o _ar?
360 2

IIpumep 1. Boipa3uts B rpanycax 4,5 pan.

180" 180"
Tk. 1 pan= — 10 4,5pan=4,5 " T:258°
Ilpumep 2. Haitnem paguanHyo Mepy yria B 72°.

T T 2a
T.x. 1°=—— 10 72°=72 - — pan =— pa.
120 120 5



3. Pagnannan mepa yrnoe v ayr

Vroa e 1° — 3T0 UeHTPAIBHEIN VIO, ONMHPAONFECA Ha IV, ATHHA

1
EOTOpPOH COCTAEBTIALT 360 HACTH OKPVHHOCTH.

VYroamosopoTa — 3TO VIOJ, DOJIVYEeHHEIH EpanIeHHeM JIy4a OKOJI0 ero
Hauara O oT HauwaasHOro nogoxenns O4 go
KOHeYHOro noxoxexua OB,

¥roae 1l pagHaH — 3TO HeHTPAIBHEIH YIOJ, OMHPAONIMCA Ha YTV, ATHHA
KOTOpPOH PaBHA PaIuyCy OKPYEHOCTH.

1pao=357 3° =57°17'45"

1 ex.

@ Pazmmasmas aepa yriia 9HCIeHHO paBHa Iy TH, 1paa),
KOTOPEBIH HPOXOZHT TOYEKA IO JYre e THHUYHOH
OEPVAHOCTH, Ha KOTOPVIO OMHpPaeTCda 3TOT YIOa:

J14 CBASH paJHAaHOB M IPAaXyCcOB HCIOIBSYIOT PasEepHYIEIHN VI0I:

npax=180°

T i
1. Iosopam: «yzon 3 Daduany WU Hawe «Y2OTT 2. Obosnausnue
« PAOUAHY UTU & PAO», KAX NPASUTO, ONVCKAIOM.
Tepmun « pAOUAHHOE USMEDEHUE Y2T0EY PASHOCUTEH MEPMUHY
« QUCTOEOE USMEPEHUE Y2TOEY, M.E. PPasa «Y201 O. paseH OsyM
paduaramy pasHoOCUIBHA GPase «Y201 O. PASEH YUCTY 2 U daHce

[

7

«y2o1 o. pasern Osymy. I1o3mory sonpoc muna « JeMy paswo 3 ?»
%, =

Hexoppewmern. Hyoicno cnpawusams: « 9eMy pasen yzoa 37 (609

pit =
wru « Jemy pasHo wucio 3 ?» (=1,05).

Ha PUCYHKEC COBMCHICHBI JCKAPTOBA CUCTCMAa KOOPAMHAT U OKPYXKHOCTb CAWMHUYHOIO paunyca.
OKPY)I(HOCTL «OKBHUBAJICHTHA» IMOHATHIO KOOpI[PIH&THOfI HpHMOfI (Haqano OTCYCTA — TOYKA IICPECCUCHU A
OKPY’KHOCTHU C IMOJIOKUTEILHON YacThI0 OCH OX, IMOJIOKUTCIIBHOC HAIlpaBJICHUC — MPOTHUB JacoBOH

CTpEJKH, €AMHUYHBIM OTPe30K BBIpAXKEH uepe3 4yuciao 7). Ha OKpyXKHOCTH OTMEUYEHBI TOYKH,
[IOJIyYEHHBIE IIPU ITIOBOPOTE PAJNyCa OKPYKHOCTH, COBIIAJAIOIIETO C

MOJIOKUTEIBHOM YacThI0 OCH OX, Ha pa3JIMYHBIC YTJIbI L. A6CI_II/ICCBI 3THUX TOYEK — COS O, OpAUHATHI —

sin o.. JIomOJTHUTENBHO MPOBEICHBI JBE KacaTeIbHbIE K OKPY)KHOCTH (JIMHMH TAHTCHCA U KOTAHTEHCA).

¥4
Onpenenenus cuHyca, KOCHHYCa, ' Po (50 %)
_____ F B
TAHIEHCA U KOTaHTeHca ﬁ o X = 00s e
' _ ¥ = Sifn

-1 o =gl oz ||::|:|5m|51
|5ir‘|w,|£ 1

-1
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3HaKH TPUTOHOMeETPUYECKHX PyHKUMI

Sin COsS ¥ tg x, ctg = .
CBoJicTBa CHHYCA, KOCHHYCA, TAHTeHCA

U KOTAHI'CHCA

¥
/:N-,- /__»N:: /__»N:: sin (—a) =—sin a tg (-a)=—tga
Qj x Qj x Qj x cosc ((’ié(_)?) Z)Cis-acos o Cttg;g ((Ii(;c))j-_oc():ti ?g o

sin (180° - o) = sin o ctg (180° - o) = ctg o

3HaueHMs TPUTOHOMeTpHYeCKUX PyHKIM

o e [20° [45° [eO0° [90° [ 180° [270° [ 260°
e BB
S IV % % g 1 0 -1 |0
e g % % N -1 |0 1
taa 0 g 1 N 0 - O
e NEEE g 0 - 0 -

TpeHupoBoYHbBIE YIPAKHEHUS
1. Ilo kakum popMmysiaM EpeBOAST IPaTyCHYIO MEPY YIJIa B paIiaHHYI0 U HA000pOT?
2. Beipazute B paauanax yrisl, paBasie 30°, 45°, 60°, 90°, 180°, 270°, 360°.
in; T
4. CocTaBUTh TaONIUIy 3HAUEHHIT TPUTOHOMETpUUYEeCcKHX GyHKuui ams yraos 0°, 30°, 45°, 60°, 90°, 180°,

270°, 360°.

3 2
3. [lepeBenuTe M3 paguaHHONW Mephl B TpaaycHyo: 0,2; 3,1; gn; - En; -



3r, w .
5. OnpenenuTe 3HaK: sin(— 2120); ctg%[; Ccos ?tg 5; .SIn 4-cosb5

o . a T s T
6. Haiinute 3sHauenue Beipaxkenust: a) sin (- 3 ) + 3 cos 3 tg z + ctg(- E)
BapuaHThl NpakTHYeCKOil pagoThI

Bapmuanr 1
1. BeIpasuTe B paguaHax:
10°; 120°; 160°; 220°; 315°; 765°.
3 9
2. IlepeBeute U3 pauaHHOM MepHI B TpaaycHyto: 1,57, = 7; - pu 2.
c0s 200° - tg300°
sin 400°

4. Beruncrure: a) Sin %— cos% +3tg %; 6) cos 210° - sin 300° + ctg 45° - tg 225°;

6cos? = +tg? —zj—ct (—zj
B) 1 9[ 3 g 5

1. Beipa3ure B pajuaHax:
70°; 150°; 225°; 240°; 320°; 675°.

3. Onpenenure 3HaK BhIpaxkenus: sin 305°; ; cos 2 - ctg 4.

Bapuant 2

5 1
2. IlepeBenuTe U3 paiuaHHON MEPHI B TpagycHy0: 121; . - ETE; 10.

sin 1307 - ctg 305°
cos 280°

3. Omnpenenure 3HaK BhIpakeHus: cos 210°; ; tg 3 - sin 6.

4. Berapcure: a) Sin %— cos% + 2tg% - 6) sin 315° - cos 225° + ctg 210° - tg 300°

B) 5sin| -2 |+4cos0-3sin 3 cos?| &
2 2 6

[Tpaktnyeckoe 3anstue Ne 23 -24
«OCHOBHBIC TPHTOHOMETPHYECKHE TOXKAECTBA, (POPMYJIbI IPHBEACHUSD
esanb padoThi:
dopmupoBaHUE yMEHHsI IPeoOpa3oBaHUs TPUTOHOMETPHUUECKHX BBIPAKEHUH C MOMOIIBIO OCHOBHBIX
TPUTOHOMETPUYECKHUX TOXAECTB, (POPMYJI IPUBEACHUS U CIOKEHHUSL.
O6opynoBanue: UHCTPYKIIMOHHO-TEXHOJIOTUYECKUE KAPTHI, TAOIUIBI 3HAYEHUNH TPUTOHOMETPUUECKUX
(GyHKIIUI HEKOTOPBIX YTIIOB, TAOMUIBI POPMYIT TPUTOHOMETPHUH, CIIPABOYHUKH.
IInan BpInoJIHeHHUs PadoOTHI
1. IToBTOpPEHME TEOPETHYECKOI0 MaTepHaJia

1) OcHOBHbBIC TPUTOHOMETPUYECKUE TOXKIECTBA.
2) ®opMyJibl IPUBEACHHUS.

3) ®opMyIBI CIIOKEHUS.

4) ®opmyJIibl JBOWHOTO yTJIa.

5) ®opMybl OJIOBUHHOTO YTJIA.

6) BoimonHeHye TpeHUPOBOYHBIX YIIPAKHEHUH.

2. BelnosiHeHHe NPAKTHYECKOH PpadoThI
Teoperuyeckue cBeleHUs U METOANYECKHE PEKOMEHAALMHU
CooTHolIEeHUS] Me:K1Y TPUTOHOMeTPpHUYeCKMMH (YHKIUSIMU OJTHOTO M TOI'O e yrjia

in2 200 = : = +t0% o =
sin“a, + cos?a. = 1 tga - ctgo =1 1+tg°a .



ctgoL = = 1+ctg?a =

cos c sin o sin? a
Ipumep 1. Yupocture Beipaxkenus: a) 1 - cos? o; 6) (1-sin o)(1+ sin o)
CreacTBUEM U3 OCHOBHOTO TPUTOHOMETPHUYESCKOTO TOXKIECTBA SIBIIETCS (opMyJia,
BBIpaXKAIOIIas SiN oL uepes COS o, COS o uepes Sin a: sin? o = 1- cos? a; cos? o = 1- sin? .
Ipumep 2. Halinute 3HaUCHUE TPUTOHOMETPUIECKON (DYHKITUU COS O, €CJIM U3BECTHO, UTO

. 3 T
SiIna =, ;<OL<TC.

4]}

DopmyJibl NPUBEICHUS

bd b3 ir ir
o | ——a | —ta ~a me | —-a | —ta| 2ra | 2mta
2 2 2 2

sine; | cosct COSCL $1n0L gl | -cosqt | -cosqt | -singt $1n0;

Cosct | singt -ingl | -coset | -cosch | -singt $1nCL £0osSCL COSCt

tgor | ctge | -ctgo | -tgol tgct ctge | -ctgol | -tgol tgot

ctgol | tgot tgo | -ctger | ctgol tgot -tgor | -ctge | ctga

==

Tpuronomerpuueckass GyHKIUS B MPaBOM 4acTH paBEHCTBA OepeTcst C TEM e 3HAKOM, KaKoil MMeeT

HCXOOHAas (bYHKI_II/ISI, €CJIM CYUTATh, UTO YIoJI ael YCTBCPTHU,

JUIS yTI0B T+ o ¥ 21 + o0 Ha3BaHKE UCXOAHOM (PYHKIIMHM COXpaHSAETCs;

3
5 + oL Ha3BaHUE HUCXOOJHOU Q)YHKHI/II/I 3aMCHJSICTCS Ha KO(bYHKI_II/II-O.

JUISL yIJI0B —Z tomu
IIpumep 3. Haiimure 3nauenue a) Sin 210°; 6) tg 300°; B) COS ?.
a) sin 210° =sin (180° + 30°) = - sin 30° = - g

6) tg 300° = tg (360° - 60°) = - tg 60° = - /3

2a

8n 2a 1
B) COS —~ = COS (21 + ?) = cos -

T T
=cos(m- =) =-cos—=-
( a) 3z

DopMyJabl CJIOKEHUS

sin (o + B) =sin o cos P + cos a sin tg (o + B) = E:;f;
sin (o - B) = sin o cos B - cos a. sin B tg(a-B):%

cos (o + ) = cos o cos B - sin a sin
cos (o - B) =cos o cos B +sina sin

Ilpumep 4. Beraucnute: a) sin 75° = sin (45° + 30°) = sin 45° cos 30° + cos 45° sin 30° = 2—2 . 2—3 +
vz 1 _4e vz _ ez,
22 et e
0) cos 15° = cos (45° - 30°) = cos 45° cos 30° + sin 45° sin 30°:L . E+ oI, Yo
2 2 2 2 4 4 4
V3

Ipumep 5. Boraucnure: cos 33° cos 63 + sin33"sin 63°= cos (63° - 33°) = cos 30" =



®opmyJibl IBOIHOIO yIJia
sin 2o, = 2 sin o cos o
cos 2o = cos? o - Sin o = 1 - 2sin o = 2c0s? o - 1

1
IIpumep 6. Boraucmure: 2 Sin75°cos 75°= sin150° = sin (180° - 30°) = sin 30° = S

BapuaHThl NIpakTHYeCKOil pagoThI

BapuanTt 1

b g
1. Mano: cos a = —0,6; 2 < o < Tt. HaiiTu 3Ha4eHmsI KOCUHYCA, TAHT€HCA U KOTAHTeHCA.

2. Beruucnure:
c0s120° - cos50° + sin 120° - sin 50° VT T
0 T = o 06)cos”— —sin"—;
c0s25" -cos45” —sin 257 -sin 45 12 12
B) sin 315" - cos 225" + ctg 210° - tg 300"
3. Ilpeacrasus 105° kak 60° + 45°, Berarciaure Sin 105°.
4. YIpoCTUTE BBIPKCHHUS:

a) 2 sin(z +a)-sin [gﬂ—ajﬂg(ﬂ—a)'ctg(z;wa); 6) cos o - tg o - 2 sin o

5. JlokaxXuTe TOXKICCTBO: (Sin o —COoS a)z =1-sin 2«
Bapuant 2

. T .
1. Jano: sin o =0,8; 2 < o < Tt. Haiftu 3HaueHust KOCMHYcCa, TAHTeHCa U KOTaHTeHCa.

2. Beruuciure:
sin 5° - cos15° +c0s5° -sin15°
c0s80° - cos150° + sin 80° - sin 150°
B) €0s 210° - sin 300" + ctg 45" - tg 225",
3. [IpencraBuB 15° kak 45° — 30°, Beruucnure cOS 15°.
4. prOCTI/ITe BBIPAXKCHUA:

6)Zcos£-sinZ
8 8

a) 2 sin Egﬁﬂzj-sin (r+a)+tg(zr+a)-ctg(2r—a)  6) cosa—sina-ctga.

5. JlokaxxuTe TOXKACCTBO: 2 cos? a - cos 200 = 1

[IpakTuyeckoe 3ansTre Ne25 -26
«IIpeoOpa3oBanne TPUTOHOMETPHYECKUX (PYHKIIHIT»
Hean padoThI:
O06o0uMTh MW CHUCTEMATH3UpPOBATh  3HAHMS dbopMyn  TpUTOHOMETpPUH, MpeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKEHUH C MOMOIIbI0 (OPMYJT CYMMBI M Pa3HOCTU TPUTOHOMETPUUYECKUX
¢byHKUMH, GOpPMYIT TOJOBUHHOTO apryMEHTA.
OO0opynoBanMe: HHCTPYKIIMOHHO-TEXHOJIOTMYECKHE KapThl, TAOIUIIBI 3HAUEHUH TPUTOHOMETPUUYECKUX
GyHKIUI HEKOTOPBIX YTJIOB, TAOIUIBI (POPMYIT TPUTOHOMETPHUH, CIIPABOYHUKH.
IL1aH BbINOJIHEHUs1 padOThI
1. IloBTOpPEHNE TEOPETHYECKOI0 MaTepHAaJIa

1) OcHoBHBIE (HOPMYIIBI TPUTOHOMETPHUH.

2) ®opMyJibl CyMMBI U Pa3HOCTH TPUTOHOMETPUUYECKHUX (PYHKLIUH.
3) ®opmybl JBOMHOIO yria.

3) ®opMyJibl TOJIOBUHHOTO YTJIa.



4) BeipaskxeHUe TPUTOHOMETPUUYECKUX (DYHKIUN Yepe3 TAHT€HC IMOJIOBUHHOTO apryMEHTa
6) BeImonHeHne TpeHUPOBOYHBIX YITPAKHEHHIM.

2. BoinosiHeHNe MPAKTHYECKOH padoThI
TeopeTrudeckne cBeleHUs U MeTOAUYECKHE PEKOMEHIAMU
@DopMyJibl CYyMMbI U PA3HOCTH TPUTOHOMETPUYECKUX PYHKIMA

1) sina+sinﬁ:2sina;—'g-cosa;’3
2) sina—sin,{)’:2cosa+ﬁ-sina;ﬁ
3) cosa+cosﬁ:2cosa+ﬂ~cosa;ﬁ
4) cosa—cosﬂ:—2sina+’3-sinagﬁ
sin(a +
5) tg(zirgﬂzi( p)
cosa -cos [
sin( S+«
6) crgaictgﬁ’:L
sina -sin B

Ipumep 7. YOIPOCTUTE BBIPAKEHHUE:
s e . o . 107+50° 10°—507 . o o 1 o o
a) sinl0 + sin 50 = 2sin ———cos ———=2sin 30 cos(-20) =2 - 7 oS 20 =co0s 20

o - o "+ 70" . 20" o . o "E - o - o
6) sin40 - sin 20 =2 cos = :‘D sin & ?‘D =2c0s30 sin10 =2 % sin 10 =sin 10

sin36°+sin14°

Ilpumep 8. JIoKaKUTE TOXKIECTBO: =ctg 55°

cos5367+ cos 14°
Tpuronomerpuyeckue (PyHKIUH MOJOBHHHOTO APTYMEHTa
Ecmm B hopMynax JBoitHOTO yrima ¢0s 2o = 1 - 2sin? o 1 ¢0S 200 = 2¢0S? o - 1 3aMEeHHTH yrou
o
oL Ha ~ , TO OMyHHM opMYTIbL NONOBUHHO0 apeyMeHma:
l—cos o 0 & _ 1+cos o

. oo 2 G _
sSin - =—""—" cos*—=—— tg? - =
2 2 2 2 2

l-cos o
l+cosao

Bblpamelme TPUTOHOMETPHUYECCKUX (l)yHKlIl/lﬁ gepe3 TAaHT€HC MOJJOBUHHOI0 apryMmeHnTa

& o &
| 2tg~ 1-1g° = y 1-1g* =
s ¥ =———— cos=s ——= zg{1'=72 cggg=—2
1+5£"2£ ]+3EEE 1—£gEE Zng
2 2 2 2
& sif ¥ 1-cosax & l+cosa
tg—= = — cfg—=—"="
2 l+cosg s & 2 sin &¥
1. Buuncnuts sin 4o 4 cos 4o ctg 2, ecan tg 2a=4.
PeweHne Brupa3suesinda ucos 4a yepes ig 2a no dopMmynam
(1), (2), noayunm:
sin 4 - cos 4 cig 2a =
Ilpumep 1.

_ 2tg 2%« +|—1g’2u‘ 1
T ltgt2a T T 4tgT2a tg 2e




Ilpumep 2. 2. Haiitu sin* o —cos* a, ecan tg-g—=ﬂ.5.
PeweHue YnpocTHM faHHOe BHpamKeHHe:

sin* @ —cos' @ = —(cos* a —sin* )=
= —(cos? @+ sin® &) (cos’a —sin® &)= —cos 2a.

Hanee HaxomuM:

—fpt X 1
1—tg 7 1

+ 1 & +.I_
I+te 2 J 4

CO5 o=

i
5 *

c0s 20=2c0s? @ — =2+ 2l = —, T. &,

T 75’

P N S

sin” & —Co5s tt-—25 o

sin7 x—sinb x

Ilpumep 3. IIpeoOpazoBaTh B IPOU3BEACHHUE: a) Sin7 x+sin5 %

[Tpumensist opMyITbl CyMMBI B Pa3HOCTH CHHYCOB, TTOTYYUM

zsm?x—Ex_ Tx+5x
sin7 x—sinb x 2 2 sinxcostGx
: . = =— =fgxctg G x.
sin7 x+s5in5 x . Tx+5x Tx—5x sinBxcosx
2sin 5 - COS 5

0) 1 +2cos x

1 o
Pemenne. BeineceM 3a CKOOKHM MHOKHUTEND 2, a 3a TCM IIpEACTaBUM E Kak c0s 60 .

1 o 60 +: 607 —:
L+ 2c08 x =2 (5 + c0S x) = 2(c08 60"+ c0s X) = 2 - oS —= - cOs —— =

=405 (30" + 3) cos (30°- 3)

BapuaHThl NpakTHYeCKOil pagoThI
Bapmuanr 1
. ° . ° 5a T
1. Beraucaure: a) Sin 60 +sin 40; 6) cos 2 cos =

gin73%+ sin15°

1
2. [IpeoGpa3syiite B mpousBeaeHue: a) — + cosS x; O .
peobpasy p & )2 > 0) 5in75°—sin15°

sin X +sin 3x

3. Jlokaxxute ToxkaeCTBO: ——— = 1J 2X.
CoOs X+ cos 3X

31

4. UzBectHO, yTo tg 00 = ~ Mt <0 < PR Haiinute sin 2a 1 cos 20.

u | w

Bapuanr 2

° ° . T N
1. Beraucnure: a) cos 10 +cos 40 ; 6) sin o + sin s

cos6x— cosdx

2. [IpeoOpa3yiite B mpousBenenue: a) 1 —2 sinx; 0) osen t conax

sinx—siny _ x+y
——=-Clg .

3. JIoKaXxuTe TOXKIECTBO: -
COS XK — COSY 2

5

3an
4. N3BecTHO, 4yTO tg O = — 5 97 < a < 2m. Haiigure sin 2a 1 cos 2a.



[IpakTuyeckoe 3ansTue Ne27 -28
«IIpocTeiine TPUrOHOMETPHYECKHE YPABHEHM D>
Hean padoThI:
3akpernieHue HaBbIKOB PEIICHUs MPOCTEHIITNX TPUTOHOMETPUUYECKUX YPAaBHEHUM.
OO0opynoBaHmne: MHCTPYKIIMOHHO-TEXHOJIOTUICCKUE KAPThI, TAOIUIbI 3HAYCHUN TPUTOHOMETPHUYCCKHUX
(GYHKIIUH HEKOTOPBIX YTJIOB, TAONHIIBI YaCTHBIX CIY4YacB PEHICHUS MPOCTCUITUX TPUTOHOMETPHUICCKHUX
ypaBHEHU, TaOIUIIBI (HOPMYIT TPUTOHOMETPHUH.
Il1an BbINOJIHEHHUSI PA0OThI
1. I[ToBTOpPEHHE TEOPETHYECKOI0 MaTepuaJjia

1) ApkcuHyc, apKKOCHHYC, apKTaHI'€HC YKCJIa.

2) IIpocreiinye TPUroHOMETPUUECKUE YPABHEHUS.

3) YacTHble ciydau pemeHus MPOCTEHIIIMX TPUTOHOMETPHYECKUX YPaBHEHUMH.
4) BpINoNHEHHE TPEHUPOBOYHBIX YIPAXKHCHHH.

2. BeinoJiHeHHe NPAKTHYECKOH padoThl

Teoperudeckne cBeieHUsI U MeTOAUYECKHE PEKOMEHIAMU
Pemenue TpUTrOHOMETPUYECKIX YPAaBHEHUN HEBO3MOXXKHO 0€3 3HAHMS ONPEICIICHUS apKCHUHYCA,
apKKOCHHYCA, ApKTaHT'€HCA U apKKOTAHTEHCA.
], cuayc KoToporo

x
-
r

x
OnpedeneHue. APKCHMHYC YHuCla & - 3TO YUCIO, MPUHAJJIeKAIIEEe OTPE3KY [— =
paBeH a.
Onpeodenenue. APKKOCHHYC YHCIIA @ - 3TO YHCIIO, IPUHAIIEKAIIee oTpe3Ky [0; 7], KOCHHYC KOTOPOTO

paBeH a.
g R
Onpeoenenue. APKTaHI€HC YUCIIA & - 3TO YUCIIO, IPUHAJIJIeKAIee HHTepBally (— 7; —), TAHT€HC

KOTOPOTO PaBeH d.
OnpedeneHue. APKKOTAHTE€HC YHUCIIa & - 3TO YMCIO, MpuHaIexkamiee uureppainy (0; ), KOTaHTEHC

KOTOPOI'0 paBCH a.

568. 1) arccos0 = % 2) arccosl = 0;
fer:
3) arccosﬁ 2% : 4) arcc:osl =T '.
2 4 2 3
f3 \ﬁ T 5
5) arccos| ——— = m—arccos — =M —— = — ;
2 2 6 6
\/E‘ \6 b1 3n
6) arccos| —— |=m—arccos| — |=——="—.
2 4 4
586. 1) arcsin0=0;  2) arcsinl =—: 3) arcsinX> =X ;
2 2 3
4) arcsini = X ' 5) arcsin —3';2— o ' 6) arcsi —3'2 S
2 6 2 4 2 3

607. 1) lll'('(go =10; 2) arc[g(v_ lb): —% ' 3) arctg[—% ]:_‘_;. y 4) arc[gv'r- :% 5

s

. 1 1 T frd
IMpumep 1. Beraucmure: 2 arcsin (— E) + arccos (— E) +arcctgl=2- (- E) + (m - E) t =

T 2a T Ta
+ =
3 3 4 12

R—

, 1 , 1 Tz
IIpumep 2. Beraucaute: a) sin (arcsin 5) =sing =7, 6) cos (arcctg 1) = cos " =



*-E . *\-‘E 3na
B) 3arccos (- ?) +arcsin — + arcctg (-1) =3 - " +

VYpaBHeHust Buga Sin X = a
BBIBEIEHBI ()OPMYJIBI KOPHEH:

T m;_
3 4

COS X = a ,

7a
3"

tg X = a Ha3pIBalOTCS MpocTeUIUMU. s HuX

sinx=a x=(-1)"arcsina+zm,neZ
Cosx=a X =tarccosa+2m,ne”Z
tgx=a X=arctga+mn,neZ
1
ctgx=a X=arctg —+m,ne”Z
a
Ypasnenue Oouwee pewienue Yacmmnwle cnyuau
a=-1 a=0 a=1
inx= =(-1) i =
S a x = (1) arcsina +zn x=-Ziom | X=M | 7 50
la <1 2
cosx=a X = +arccosa -+ 27 X=xz+2m | _7_ | X=27m
la| <1 2
tgx =a X =arctga+ zn we_T o om X =7m x=" 1m
a e (—o0;0) 4 4
ctgx=a X =arcctga+zn =T om I xeZoml x=F1m
ae(—oo;oo) 4 2 4

~ =

!

571.1) cosx-y?: X = +1rccos~§+2nk

X =i—%+2nk,ke Z:

= -
2) cosx:—yz—3 t{n arccos—- ]+2nk x=i%+2nk,ke Z;
1 3n
3) cosx=——} n— arccos— +2nk;, x=t—+2nk.keZ.
72 i
J3 o
589.1) sinx = " &1k arcsmTSH'tk x =k %+nk.ke Z5
2 \6. vk . N2 2 Kk T F
2) sinx=""1 x=(=1)" aresin~= 4+ nk ; =(-1)*Z+nk.ke Z:
2 2 4
3 snppseake s x = (=1)¥ arcsi ey Lo x=1*" Ik ke Z.
J2 _ \/5 ' 4
591.1) sin3x = 1; I =2 4 2k : X=£+Qk,keZ:
2 6 3
2) sin2x = - 1; 2x=—%+2nk: =—%+nk,ke Z:;
3) v’?sin% =- %—( 1) arcs'm%+nk: x = (1) 34n+37tk ke Z:
_ N A
4) Zsin%=v3 : %=(—l)k arcs'ml'zi+nk'. x =(-1)¥ 23 +nk ke Z;

5) sin(.1'+3Tn)=0 x+%=0+nk2

6) sin(2.\'+§)=0 2x +§=7tk:

.\'=—3Tn+1tk.ke Z

x=-24+ZkkeZ.
4 2



610.1) tgx=—L: x=arctg—}_—+nk: x=£+nk,keZ:
J3 N 6

= e n

2) tgx =+3; x =arctgv3 + 7k ; x=§+nk,ke Z

3) tax =—/3; x =arctg(—/3) + nk ; x=——%+ nk. ke Z;

4) tgx=-1; x = atctg(- 1) + nk; x=—§+nk,ke Z;

5) tgx = 4; x = arctgd + 1k, k € Z;

6) tgx = - 5; x = arctg(- 5) + nk; X = —arctgh + nk, k € Z.

611.1) tg3x = 0 3x = k; x:%kkel:

2) 1+tg§=0: tg1=—1: X --Z sk x=—ﬂ+3nk,k<—: Z;
3 3 3 4 4

3 ’+t0'—\'=0:( §=—'§:£=—£+ﬂkix=-—2ﬂ:+ﬁﬂk.k A
) V3tige 8- V"% 3 =

IIpumep 3. Pemute ypaBHEeHHE: sin[% - Xj =-1.

ITo popmysne yacTHOTO ciayyas:

z—x:—£+27zn, —X:—Z—£+27zn, —x:—3—”+27zn, x:3—”—27zn, nez.
4 2 4 2 4 4
Ilpumep 4. Pemute ypaBHeHHE: 2C0S3X = 2.
J2
Pa3zesnuM JieByr0 U MPaByO YacTH ypaBHEHUS Ha 2: COS3X = -

[To dpopmyrie t =Farccosa -+ 27N noiyvaem:

3X :iarccos(—%]+27m, 3x:i(7r—%J+2;m, 3x:i37”+2;m.

T 7m
Paznenum neByro ¥ npaByro yacTH ypaBHEHHUs Ha 3: X = iz + =3 neZz.

IIpumep 5. Pemute ypaBHeHue: 3tg 2 X—-1=0.

5 5 5 1
Brpasum tg—x: 3tg—x=1, tg—x=—.
pasum 3% <93 9373

ITo popmyne t = arctga+ zn nomyqaem: %X = arctg % + 7M.

Paznenum neByro U MpaByro YacTH ypaBHEHUS Ha % DX = 5 arctg 3 + = neZz.

BapuaHThl NpakTHYeCKOil pagoThI

Bapuanr 1 ‘ Bapmuanr 2

1. Boiuucaume

1 N 1 — . 1
arcsin - + arctg (- ?) + arccos (— 5) arcctg (-v'3) —arcsin (- 5) + arccos 1

2. Pewuume ypasnenue:

1. sinx—%:o; 2. 2c0sx—+/3=0; 1. cosx—%zo; 2.2sinx—+/3=0;

3. 2cosx-1=0; 4. tgx—+/3=0; 3. 2sinx-1=0; 4. J3ctgx+1=0;




5. ctg3x =1; 6. sin(4x—§j= g

N |-

; 3. tg2x=1; 6. cos[3x+gj:

Tlo1: _T)-
7. tg[2x+4J 1; 1. ctg[3x Zj—l.

[TpakTuueckoe 3anstue Ne 29 -30
«PelieHre TPUrOHOMETPUYECKUX YPABHEHM D)

esab padoThi:
1. 3akperieHMe HaBBIKOB OIpEAEICHUs] TUIIOB TPUTOHOMETPUYECKHX YypaBHEHU# (mpocreiiniee,
KBaJ[paTHOE OTHOCHUTEIBHO SIN U COS, OJHOPOJHOE OTHOCHUTEIBHO SIN W COS, ypaBHEHHE, PEIIacMoe
pa3ioKEeHUEM Ha MHOXKUTEIH JIEBOM YacTH).
2. YcBOEGHHME aNropuTMa peUIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUH.
OO6opynoBaHmne: MHCTPYKITMOHHO-TEXHOJIOTUICCKUE KAPThl, TAOIUIbI 3HAYCHUN TPUTOHOMETPHUYECKHUX
(GYHKIMH HEKOTOPBIX YTJIOB, TAOJHIIBI YACTHBIX CIIyYaeB PEHICHUS MPOCTEHIINX TPUTOHOMETPHUYECKUX
ypaBHEHHH, Ta0IHIIBI HOPMYIT TPUTOHOMETPHUH.

I1nan BbINOJIHEHUS PadOThI
1. IToBTOpeHHE TEOPETHYECKOTO MaTepHaJia

1) ApkcuHyc, apKKOCHHYC, apKTaHI'€HC YKCJIa.

2) ®opMmyIibl KOPHEH MPOCTEUIITNX TPUTOHOMETPUUIECKUX YPABHEHU.

3) YacTHble cily4au pelieHus MPOCTEHIINX TPUTOHOMETPUIECKIX YPaBHEHUH.
4) Tunsl TPUrOHOMETPUUYECKUX YPABHEHHUH U METO/IbI UX PEIICHHUS.

5) BeinosnHeHne TPeHUPOBOYHBIX YIIPAKHECHUIA.

2. BpinojsiHeHH e MPAKTHYECKOH PadoThI

Teoperuyeckue cBeleHUs U METOAUYECKHE PEKOMEH 1AM
K nmpocrefiiiM TpUrOHOMETPUYECKUM YPABHEHMSIM CBOJATCS Bce apyrue. s OoibIIMHCTBA
TakKMX  ypaBHEHUM  TpeOyercs  NpPUMEHEHHE  pa3IMuHbiX  (GopMyl U IpeoOpa3oBaHUE
TPUTOHOMETPUYECKHUX BBIPAKEHUM.

Ipumep 1. Pemmre ypaBuenue: 2sin? x—5cosx+1=0.

TIpHMEHIB OCHOBHOE TPHTOHOMETPHUECKOE TOXKIECTBO: SiNZ X =1—C0s% X, momyunm:
2(1— cos® x)— 5cosx+1=0,
2-2c0s? x—5c0sx+1=0,

2c0s? x+5c0sX—3=0.
DTO ypaBHEHHE SIBJISIETCS KBAAPATHBIM OTHOCUTEJIBLHO COSX .

OGo3HaunM COS X = Yy, Toraa 2y> +5y —3=0. [TonyueHHOE YpaBHEHHE UMEET PEIICHUS

1

— 3, y, ==,
Y1 Yo 5

CocTaBuM J1Ba IPOCTENIINX YPaBHEHUS:

1
coOSX=-3 wu COSX =—.
2
[TepBoe ypaBHEHHE pelIeHHI HE MeeT, Tak kKak —1< C0S X <1. Bropoe ypaBHEeHUE UMEET pelIeHHUE:

x:iarccos%+27m, x=i%+27zn,n el.
T
Omeem: X=J_r§+27zn, ne”z

Tpumep 2. Pernre ypasuenue: 3sin? x —2sin 2x + 5sin 2[37” - XJ =2.



. o[ 37 . .
Tak KaK 110 (popMyJie IpHBeIeHAs Sin 2 (? - xj =c0s% X, a Sin2Xx = 2SiN XCOSX 10 dopmyire

JIBOHHOTO yIIIa, TO 3sin? x —4sin xcos X +5c0s2 x—2=0.
HpI/I IIOMOIINM OCHOBHOI'O TPUI'OHOMETPHUYCCKOI'0 TOXKAECTBA 3aMCHUM 2 Ha Z(Sin 2 X+ COS2 X) nu
IMOJIYyYHUM:
3sin? x — 4sin xcos X + 5c0s2 x — 2(sin2 X + c0s> x)= 0,
OTKyza

sin? x—4sin xcos X +3cos2 x=0.
9T0 ypaBHeHHe SABJISICTCA OHHOPOIIHBIM OTHOCHUTEJIBHO Sin X M COSX. PaBILGJII/IB O6e qaCcTHu

IIOJIYUYCHHOTI'O YpaBHCHUS Ha COS2 X, IOJIy4YHUM

tg®x —4tgx+3=0.

D10 ypaBHEHHE SBIACTCS KBaAPATHBIM OTHOCHTEIbHO tgX. O603Haunm tgx = Y, Torma y2 —4y+3=0.

[TomyuenHoe KBajpaTHOE ypaBHEeHHE numeetT kopuu Y, =1, Y, =3. 13 ypaBHeHus tgx =1 momygaem:

X, =arctgl+zn, X, =%+7m, ne’z
U3 ypaBHenus tgx = 3 nonydaem X, =arctg3+ 7Kk, ke Z.

Omeem: %+7zn, neZ, arctg3+7k, keZ

IIpumep 3. Pemnte ypaBHeHue: COS2X = COS6X.
3anuiieM JaHHOE YpaBHCHUE HHAYE: C0s2X—cos6x =0.

X+Yy . X—Y

[To popmysie pa3HOCTH KOCHHYCOB COS X — COS Y = —2Sin sin — TOJTy4YaeM:

2sin4xsin2x=0.
[Ipou3BeneHre paBHO HYJIIO, KOTJ1a XOTs Obl OJMH U3 MHOXHTENEH paBeH Hyto. [loatomy eciu

sindx =0, to 4x=7n, X, :%, neZ;ecm Sin2x=0, to 2x = 7K, X, :%. keZ.

Mo:xHO 3aMCTUTDh, UTO PCHICHUA BTOPOI'0 YPABHCHUS YK€ COACPIKATCA B PCHICHUU IICPBOI'0 YPABHCHU A
1 MHA4C 3a11ucaThb OTBCT.

Omeem: X:?, nez.

IIpumep 4. Pemnte ypaBHenue: Sin3X = ZCOS[% - Xj .

B npaBoii yactu npumeHuM Gopmyity npusenenus: Sin3X =2sin X,
sin3x—sinx—sinx=0,
(sin3x—sinx)—sinx=0.

X—= X+
yCOS y

[Tpumenum opmyity pa3HOCTH CHHYCOB SiN X —Sin'y = 2Sin , TOTJa

2sinxcos2x—sinx =0.
BrineceM 3a cKOOKH O6U_II/II71 MHOXUTCIIb:
sin x(2cos 2x—1)=0.



Ecimn sinx =0, T0 X, =7 ; ecmu 2c0s2X—1=0, T0 2C0s2X =1, COSZXZ%,SH&‘II/IT,
2x=iarccos%+27zk, 2x:i%+27zk, X, :i%wzk.

Omeem: ™, ne Z; i%+7zk, keZ.

BapuaHTbI NIpaKTHYeCKOH padoThI

| BapuanT Il BapuanT

1. Pemiuth ypaBHEHUE, C/€IIaB MOJCTAHOBKY

1) 2sin®x-5sinx+2=0 1) 2cos® x+5c0sx+2=0
2) 2cos” x+5sinx—4=0 2) 4+5cosx—2sin’ x =0
3) 2tgx+2ctgx =5 3) 3tgx-3ctgx=8

2. PemnTh ypaBHEHHE METOIOM PA3JIOKCHHUS HA MHOXKUTEIIN
1) 5sinx+3sin2x=0; 1) 7cosx—4sin2x=0;
2) sin7x—-sinx=0; 2) cos5x+cosx=0.

3. Pemte omHOpOHOE ypaBHEHHE

1) sin® x—3sinxcosx+2cos’ x =0 1) 3sin® X +4sinxcosx +cos’ x =0

[IpakTrueckoe 3anstue Ne31 -32
«IIpeoOpa3zoBanune rpapukoB GpyHKIUID

ean padoThl.
O06o011ieHre u cucTeMaTH3alys HaBbIKOB U YMEHMH BBIMOJIHEHUS peoOpa3oBaHus rpagukoB QpyHKIH,
BBIUUCIICHUS 3HAUCHUH (DYHKIIMU, HAXOXKIEHUS 00J1aCTH OTpeieieHus] (PYHKIINH.
O0opynoBaHue: MTHCTPYKLIMOHHO-TEXHOJIOTUYECKHE KapThl, TAOIUILBI IpaUKOB (PYyHKIHI.
Ilnan BbINOJIHEHUsI PadOTHI
1. IToBTOpEHHE TEOPETHYECKOI0 MaTepHaIa
1) ®yukuus. O6nacTh onpeaeneHus 1 MHOKECTBO 3HAYCHUI.
2) I'paduk pynkuuu. I'papuku smeMeHTapHbIX QyHKINH.
3) IIpeobpazoBanus rpaukoB QYHKLIUI
2. BeinoJiHeHHe NPAKTHYECKOH PadoThl
Teopernueckue cBeeHUs] H MeTOANYECKHE PEKOMEHAalMT
Onpeodenenue. YncnoBoit ¢yHkKIMe ¢ obmacteio ompeneneHuss D HaszpiBaeTcsi COOTBETCTBUE, MPHU
KOTOPOM Ka)/IOMy YHCITy X U3 MHOXecTBa D cTaBUTCSI B COOTBETCTBHE MO HEKOTOPOMY MPABHITy YHCIIO
¥, 3aBHCSIIEE OT X.
y = f(x) X — He3aBHCHMasl TIEpEMEHHAs! MITH apTyMEeHT,
Y — 3aBHCUMas IepeMeHHast WM 3HaYeHNEe (PYHKIINH.
Onpeoenenue. O6nactoio onpeaencuus Gyaxiun D(f) Ha3pBarOT MHOKECTBO BCEX 3HAYEHUM, KOTOPBIE
MOJKET MIPUHUMATh €€ apryMeHT (TlepeMeHHas X).
Onpeodenenue. MuoxectBom 3HaueHnid ¢ynkimu E(f)  HaspiBaeTcss MHOXKECTBO BceX 3HAa4YCHUIA,
KoTopsle npuHUMaeT GyHkims f(X) (mepemenHas y).

Ilpumep 1. Haiiti o6nactpb onpenenenus GyHKIUU y =+x +1

Bripaxkenue, crosiiee mo/ 1 KOpHEM UMEET CMBICIT ITPH BCEX 3HAYEHHUAX X, JUTT KOTOPBIX
x+1>0, x>-1
Omeem: D(y): X € [1; o).



Onpeoenenue. I'paduxom ¢yHkuun f HaszpiBaeTCs MHOXKECTBO BCEX TOYEK (X, 1) KOOPIMHATHOMU
mwiockocty, rae Y = f(X), a x «mpoberaeT» BCro 001acTh onpeaeieHus GpyHkuun f.

I'paduxu 351eMeHTAPHBIX PYHKUIMHA
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IIpeodpa3oBanne rpagukoB GyHKIUH

OO0mmii Bua IIpeodpa3oBanus
bynxuun

y =f(x) + b | [TapannensHbIii nepeHoc rpaduka BIOIb OCH OpIUHAT Ha | b | equHumI
e BBepx,ecau b >0
e BHM3,ecim b <0

y =f(x-a) | [lapamnenbHblii mepeHoc rpaduka BIOJIb OCH abCIHce Ha | a | equHuUII
e BIpaBo, ectn a>0
e BIEBO, ecima<0

y = kf(x) o IlIpu k>1— pacrsmkenue rpaduka Baoiab ocu aderucce B K pa3
e 1pu 0 <k <1— cxarue rpaduka Baoib abcnucce B K pas

y = f(kx) e IIpu k >1— cxarue rpaduka K ocu opauHat B K pa3
o 1pu 0 <k <1— pacrsukenue rpaduka ot ocu opauHat B K pa3

y =f(- X) CHMMETPUYHOE OTpaskeHHe rpa)ika OTHOCUTEIILHO OCH OPJAMHAT

y = - f(x) CuMMETpUYHOE OTpaskeHHe rpa)ika OTHOCUTEILHO OCH abCITUCC




y =| f(X)| Yacts rpaduka, pacronoxeHnHas Hike oc OX, CHMMETPUYHO OTpa)kaeTcs
OTHOCHTENIBHO 3TOM OCH, OCTAJILHAS €T0 9aCTh OCTAETCS 0€3 H3MEHEHUS
y="1(x][) | Yacre rpapuka, pacnonoxennas B o6aactu x > 0, ocraercs 63 M3MEHEHUS,

otaocurepbHo ocu OY

a €ro 4aCTb IJid obnactu x < 0 3ameHseTCS CUMMCTPHUYIHBIM OTO6pa)KeHI/ICM

¥ ¥ y
y =fix)+b
y=fix+a) y =ftx) p =fix)
FAV VLY RVECE NV N
¥ =fitx) y=-fx)
¥ ¥ ¥
y=fix) y= fﬂx} 1"{
I\ = VIVY
x v x U x
y = filex) -
Vb i) peae
BapuaHThl NpakTHYeCKOil pagoThI
| Bapuanrt Il Bapuant

1
1. Haitaure f (8), f (1), f (),

ecm f (x) = x*- x

1
1. Haiiaure f(5), f (-1), f ),

ecm f (x) = 3x2+1

2. Haitnute obGnacth onpenenenus GyHKIUU

2. Haiinute obGnacth onpenenenus GyHKIUU

=y3x—6 5x—2
yEvEEe y:2x+10

3. B omHO# 1 TOi1 ke cucTeMe KOOpJAMHAT MOCTPOiTe rpaduku PyHKIIHIA:
1)y=x* 4)y=1x2 1)y=x 4yy=-x2
2)y=x+2 5y=(+ap-5 | DY=X3 5)y = (x- 32 +2
3)y=(x—2) 3)y =(x +4)?

4. B ogHOM U TOM K€ CUCTEME KOOPJIUHAT MOCTPOiTe rpauKku GyHKITHI:
1)y =cosx 3)y=2(:os(x-§)+1 1)y =sinx 3)y:3sin(x+§)-2

2)y:cos(x-§) 4)y:tg§x

2)y:sin(x+§) 4)y = ctg 2x




ITpakTnueckoe 3ansTue Nel9

«HccaenoBanue GpyHKUHD)
Hean padoTsl.
O06o0mieHre u cucTeMaTH3alMsg HaBBIKOB M YMEHHI BBITIOJHEHUS IpeoOpa3oBaHus TpaguKkoB QpyHKIHU,
BBIYHCIICHUS 3HAYCHUH (DYHKIMH, HAXOXKJICHNUS 00JIaCTH ONpeieneH st (QyHKIUH.
OGopyaoBaHHe: HHCTPYKIMOHHO-TEXHOJIOTHYECKHE KapThl, TAOIUIBI TpaduKOB (DyHKIHUI.

Il1an BbINOJIHEHHUSI PA0OThI
1. [ToBTOpPEHHE TEOPETHYECKOI0 MaTepuaJjia
1) MOHOTOHHOCTB, YETHOCTb, HEYETHOCTD, OTPAHUYEHHOCTb, TIEPHOUIHOCTD.
2) IlpomexyTKu BO3pacTaHHs U yObIBaHUS (PYHKIIUH.
3) Haubonpiiee 1 HaMMEHbIIIee 3HAYEHUS, TOUKH IKCTpEeMyMa (PyHKIIUH.
2. Boino/iHeHHEe PAKTHYECKOH padoThI

TeopeTuueckue cBeeHUs] U MeTOANYECKHE PEKOMEHIAIINT

Onpeoenenue. Oynxuus y = f (X) Ha3bIBaeTCs YETHOM, eclin A7 BCeX X U3 ee 00J1acTy OINpeiesIeHus

BBINOJIHACTCS paBeHCTBO | (— X) =f (X)
Onpeoenenue. Oynxuus y = f (X) Ha3bIBACTCS] HEUETHOM, €CITN [UIS BCEX X € D(f ) BBITIOJTHACTCS
pasenctBo f(—x)=—f (X)
Ilpumep 1. Onpenenutp, IBISAETCS TN QYHKIUS YETHON HITM HEUETHOM f(X) =x-Sin X
f (= x)=(=x)-sin (= x)=—x-(=sin x)=x-sin x= f(x)= f(X)—utruas
Onpeodenenue. Oyukuus y = f(X) Ha3pIBaeTCs NEPUOIMUYECCKOIL, eciu cymiecTByeT Takoe uucio T # 0,

YTO JUIS JTIFOOOTO X M3 00JIACTH ONpEAEIeHHs TOM (YHKIMHU BHIOJIHAETCS PaBEHCTBO
f(x-T)= f(x)= f(x+ T). Yucno T HazsiBaeTcs nepuoaoM Gpyukiwu f(X).

Ipumep 2. Jloxazats, uto Gynxuus f(X)=sin 3x nepuoauueckas c nepuosOM 2?”
2 . 2 . ,
Joxasamenscmeo: T(x+T)= f| x+ EUl sin 3 X+ =" sin(3x+27)=sin3x = f(x) = ¢yuxus

NepUOANYECKas.
HaumeHbInii o0KUTEIbHBIN epHo GYHKIUK Y = SiN X Uy = COS X paBeH 2T;
HauMEHBIINN MOJIOKUTENbHBIN Niepruo GpyHKuuu Y = tg X u 'y = Ctg X paBeH T.

I'paduk yeTHo# QyHKIIMM CUMMETPUYEH OTHOCUTENILHO OCH OpPAMHAT.

’
+ + + =t

0




I'pa¢uk HevyeTHOI (YHKIIMU CUMMETPUYEH OTHOCUTENILHO Havaaa KOOPAUHAT.

yh - A
g = 4 ¥
X
X 0
B
0 %
- i
”_0 X J 4

2
1 -

Onpeodenenue. Oynkuusa Yy = f(x) Ha3bIBAC€TCSl BO3pacTalollleid Ha MHOXecTBe P, ecnu Oosbliemy
3HAUEHUIO apTyMEHTa U3 dTOI0 MHOXKECTBA COOTBETCTBYET OOJIbIIIee 3HAYCHHE (DYHKIIHUH.
Onpedenenue. OyHkuus Y= f(x) Ha3bIBaeTcs yObIBarolieli Ha MHOXecTBe P, ecnu Oonbliemy

S3HAYCHHUIO apr'yMCHTA U3 9TOI'0 MHOKCCTBA COOTBCTCTBYCT MCHBIIICC 3HAYCHHNC (bYHKI_II/II/I

Onpeodenenue. Touka Xxo 10 -
Ha3bIBaeTCs TOYKOI ) (= A E
. B 1
SKCTPEMYH
MaAKCUMYMA HKOUK (MaX ity MakcuManeHoe
% (by ( ) (makcurym) SHaYEHWE Ha
, €ClIn iId BCEX X U3 6 - oTpeske [-2;3]

HEKOTOPOU OKPECTHOCTH
9TOM TOYKH BEIIOTHSICTCS

[ e e

HepasenctBo: f (x) >f (xo). 2 - Touka
FMHUHKWHYMa

Onpeoenenue. Touxka xo 1 ) 1 ! |
Ha3bIBACTCS TOYKOH Touka -2 :
munumyma QyHxma (Min), sl L

-4 - i
ecmd Ui BCeX X W3 |
HEKOTO 0171 OKDECTHOCTH MuHumansHoe - P :

P P IHAYEHWE Ha -6 7 s e

oTpeske [-2;3]

OTOM TOYKH BEIIOTHSICTCS (MUHKMYM)

nepaBeHcTBO: f (X) < f (x0).
Touky MakcUMyMa U MUHUMYMa Ha3bIBAIOT MOUYKAMU IKCHMPEMYMA.
Cxema ucciaenopanusi pyHKnuu no rpapuky

ITpu uccnenoBanuu GyHKIMH 11e1€cO00pa3HO MOIb30BATHCS CIEIYIOIIEH CXEeMOH.
OO6nacTp onpeneneHus 1 006JacTh 3HaUeHUH QyHKIIUH.
UccnenoBanune GyHKIIUHA HA YETHOCTh M HEUETHOCTD.
Koopaunats! Touek nepecedenus rpaduka ¢ OCsIMH KOOpIUHAT.
[TpomMexyTkH Bo3pacTaHHs U yObIBaHUS (QYHKIUH.
Touku MakcuMyMa U MUHUMyMa OyHKIWH, 3HaueHus pyHKiwH f (X) B 3TUX TOUYKaXx.

ok wdE

HaunGosnpiiee 1 HanMeHbIlIee 3HaYeHHE (PYHKITUU HA OTPE3KE.



BapuaHTbI NpaKTHYECKOH padoThI

Onpenenure, 4eTHOM

Uccnenyiite GyHKIHMIO 110 CXeMe

BapuaHT | My HEYETHOU SABIIAETCS
byHKIHSA
1 _ 2 4 yA
papuant | f(X) =3x"+x
3 4
1]
-5 ’0‘» CRVARAE]
i3 X .
2 3 y
BApHAHT f(X) =5x°-sin X
,/‘7\~2
=, iy 4 N [ |
6 =2 |ON| 2 (/416 | |
-2
3 a UA
Sin 4
BapuaHT f (X) — . ,\,\.
4—x= . A
NeEAR
=f /-4 [ 1 lol1[]4 ,6\7 [
f _x#l
papuauT | f(X) = =
= ANEARESU P NERY.GREE
-2 -
5
yA
— v3ain2 -
sapuanr | f(X) = Xsin®x
| ¥/ ™ \
x
6

BapHaHT

f (x) = x3cos 3x




[Ipaktuyeckoe 3anstue Ne33 -34

«IToka3aTe/ibHbIE YPABHEHUS U HEPABEHCTBA
Hean padoTsl.
dopMHUpOBaHUE YMEHHS pPelIaTh MOKa3aTeIbHbIE YPaBHEHHS U HEPABEHCTBA.
OO0opynoBaHme: HHCTPYKIIMOHHO-TEXHOJIOTHYECKHE KapThl, TAOIUIBI IpadUKOB (PyHKIUH.

Ilnan BbINOJIHEHUSI PA0OThHI
1. IloBTOpEHME TEOPETHYECKOT0 MaTepHuaJja
1) [Toka3zarenpHas GyHKIMSA, €€ CBOWCTBA U rpaduK.
2) OcHOBHBIE BUbI IOKA3aTENbHBIX YPABHEHUN U METO/BI UX PEILIECHUS.
3) [lokazaTenbHbIe HEPABEHCTBA U METOJIbI UX PEIICHHUS.
2. Boino/iHeHHEe PAKTHYECKOH padoThI
Teopernyeckue cBeJeHUs] U MeTOANYECKHE PeKOMeHAalNH

Ioka3zaTenbHass pyHKUMSA U eé CBOMCTBA
Onpeoenenue. IlokazarenbHOi Ha3bpIBaeTCs QYHKIMA, 3a0aHHas GOPMYIIOi BUIa y = a ¥, rjae
a>0,a=0.

CpoiicTBa noKa3aTe1bHON PyHKIMH

1. OGnacThi0 OpeaesieH s MOKa3aTeIbHON (DYHKIIUHU SBISIETCS MHOKECTBO R JIeCTBUTENEHBIX YHCEI.
2. MHOXeCTBOM 3HaYCHUH MMOKa3aTeNbHON (QYHKIMH SBIISETCS MHOKECTBO R+ BCEX MOJIOKUTEIBHBIX
JEeWCTBUTEILHBIX YUCETI.
3. [Ipu @> 1 nmokazarenbHas (PyHKIMS BO3pacTaeT Ha BCel YMCIOBOM mpsaMoit (puc.1), a mpu 0<a< 1
yObIBaet (puc.2).
a’1<a*y, ecmm X1 < Xo, (a>1),
a*1>a’; ,ecmm X1<Xz2,(0<a<l)
['eomeTprueckas 0cOOCHHOCTB rpaduKa MoKa3areIbHON (PYHKIMU: OCh X SIBIISIETCS] TOPU30HTAIBHON
aCHMIITOTOH rpaduka.

= g ¥
0<a=l

puc. 1 puc. 2

TlokazamenvHvlMu ypasHenusmMy HA3BIBAIOTCS YPaBHEHUS, B KOTOPHIX HEM3BECTHOE COJEPIKUTCS
B TIOKa3aTese CTEeIeHH .
1) IIpocreilimue ypaBHEHUS, JICBYIO U MIPABYIO YaCTH KOTOPHIX MOXKHO IMPUBECTH K OJHOMY OCHOBAHHIO,
peIaroTCs Tak:
Ipumep 1. 5* =625 = 5" =5"=x=4. Omeem . x =4

2) VYpaBHeHus Buga 2" + 27273 =4 peliaiTcs BEHIHECEHHEM 32 CKOOKU CTETIEHH ¢ HAaMMEHbBIIIUM
MMOKa3aTeJieM.

3) VYpaBHeHwWs, CBOIAIIMECS K KBaApaTHOMY. YpaBHEHHUS, BHIA 7% —48.7° =49 pematorcs ¢
MOMOIIIbIO TOJICTAHOBKU @ = ).

Ipumep 2. Peumrts ypasnenue: 5126+ 5+5=0

5=y,

5y? — 26y +5 =0,


http://interneturok.ru/ru/school/algebra/11-klass/bzadachi-iz-egeb/povtorenie-pokazatelnaya-funktsiya-pokazatelnye-uravneniya-teoriya#videoplayer

D =169 - 25 = 144, y1=5 y2=1/5

5=5 x=1, 5*=1/5 Xx=-1
Omeem:x=1ux=-1
4) OpmHOpOAHBIC MMOKa3aTeabHbIC ypaBHeHus. [Ipu penicHus ypaBHeHus Buaa a* = b* 00e yacTu

ypaBHEHHS HEOOXOAMMO pa3feauTh Ha b rae b*# 0

X

a
bX

Pemrenne nokasaTenbHbIX HEPABEHCTB CBOAUTCS K PELICHUIO IPOCTEUIINX HEPABEHCTB BUJIA

=1 = (%) =1 = x=0.

a* < a®wm a* > a°
Ecnu a>1 ua" > a
Ecrm 0<a<lu o >d° o X < b
Ilpumep 3. PeminTh HEPABEHCTBO:

()2

125
5402 > 53 4 =5, cpaBuuM nokazarenn (4 —x)/2>-3,4—x>-6, —x>-10,x<10
Omeem: x <10

b 10 x>b

BapuaHThl IpakTHYeCKOIl pagoThI

BapuanTt 1

1. Pemnth ypaBHEHUE:
4 16
a) 8% = 64 B)(3)'= -2 mA*+2%-20=0
6)2*"1=32 rN2*+5.2x=56
2. PemnTh HEpaBEHCTBO:
a) 7% >49 6) (Ej 211 B) 27 7% > 4%
4 3

Bapuanr 2
1. Pemmts ypaBHEHueE:

5% =125 E) =2 9%-10-3*+9=0
a)37"= PG T 1) 97-10- -
6) 3 *2=81 r2-3*x"2_-3x=51
2. PemnTh HEpaBEHCTBO:

X
a) 6*71=36 6) [%) >27 B) 3% ~% > 912

[MpakTryeckoe 3ansTre Ne3S -36
«Jlorapupmuyeckre ypaBHeHUs] U HEPABEHCTBA»
eab padoThI.
dopMupoBaHUE YMEHHUS PelIaTh JIoTapu(pMUIecKie ypaBHEHHUS U HEPABEHCTBA.
O0opynoBaHue: MHCTPYKLIMOHHO-TEXHOJIOTUYECKHE KapThl, TAOIUILIBI IPpaUKOB (PYHKITHI.
I1nan BbINOJIHEHUsI PadOTHI
1. IloBTOpEHHE TEOPETHYECKOT0 MaTepuaJia
1) Jlorapudmuyeckas ¢pyHkius, e€ cBoiicTBa u rpaduk.
2) CpoiicTBa jorapumoB.
2) OcHOBHBIE BUbI JTOTapU(PMUUYECKUX YPABHEHUN U METOJIbI UX PEIICHUS.
3) JlorapudmMuueckrie HEPaBEHCTBA M METO/IbI MX PEIICHHUS.
2. BoinosiHeHNe MPAKTHYECKOH padoThI



Teopernyeckue cBeeHUs] U MeTOANYECKHE PeKOMeHAalNH
Jlorapugmuyeckas (pyHKIUSA U ee CBOMCTBA
Onpeoenenue. Jlorapudmudeckoit Ha3pBaroT GyHKIHIO Buaa: y = 100, x. Jlorapudmuueckas QyHKIus
oOpaTHas MoKa3aTeJbHOM.
CroiicTBa Jorapupmuyeckoii pyHkuumn

1. Obnacteio ompeeneHus JorapuGMUIecKorl (YHKIIUU SIBISETCS MHOMECTBO BCEX MOJIOKUTEIHHBIX
gucen D(f)=(0;+x).

2. MHOXECTBO 3HaueHHWH JorapugmMuyeckoi (QyHKIUM MHOXECTBO R BceX AEHCTBUTEIBHBIX YHCEI
E()=(~o0;+»)

3. Jlorapudmuyeckas ¢pynkuus npu a > 1 Bozpacraet u yosiBaeT npu 0 <a < 1.

Ay

2

&

[TokazarenbHas u Jorapudmuueckas GyHKINUN B3aUMHO - 0OpaTHBIE, TO UX IPapUKU CUMMETPUYHbI
OTHOCHUTEJIBHO NPSAMOM Y = X.

Ceonicmea nozapupughmos
ITpu pemenun norapupMuIecKux ypaBHEHUI M0JIE3HO MOMHUTH HEKOTOPBIE CBOMCTBA JIOTapU()MOB!

a'°%° = p - ocHOBHOE NOrapUdMITIECKOE TOKIECTBO
log,1=0; log,a=1,
a a

. X .
|Oga(Xy):|OgaX+|Ogay, Iogayzlogax_loga Y

log, x
log, x" =n-log, X; Iogawzk;
n
log . b="log, b; log,b=——;
oo TR " log,a’
log. b
log, b=—"— - dopmya nepexoja kK HOBOMY OCHOBAHHUIO

a I .
Onpeoenenue. YpaBHEHUS, COJIEp)KAIINE HEU3BECTHOE T10]1 3HAKOM JIorapu(ma, Ha3bIBAIOTCS
JoTapu(PMUIECKUMU.

Takue ypaBHEHUS pelIaroTCs C MOMOIIBIO ONpeiesieHus jorapudma, TeopeM o Jorapupmax u
YTBEPKICHHUS, UTO €CIIH MOJIO0KUTEIBHBIC YHCIIa PaBHBI, TO U PABHBI UX JIOTapU(MBI IPH TaHHOM
OCHOBaHUU M 00paTHO, €CJIH Jorapu(Mbl Yrced paBHBI, TO PaBHBI U COOTBETCTBYIOIINE UM YHCIIA.

[Ipu pemenun Jorapudmuueckux ypaBHeHHH HeoOxoaumo yuuthiBath OJI3. Bcee
noanorapuMUUECKUe BBIPAKEHUS, a TAK)KE OCHOBAHUS JIOTApU(GMOB SIBISIOTCS MOJOXKHUTEIBHBIMA U
ocHOBaHusi He paBHBl 1. OmHako MOXxHO wu30OexaTh ompenenenus OJ]3 UCXOAHOTO ypaBHEHUS,
MOJTyYEHHBIE PEIIeHHs] HEOOXOAMMO MPOBEPUTH MOJICTAHOBKOW MX B JIAHHOE YPAaBHEHHE M MCKIIOYUTH



HOCTOPOHHUI KOpeHb. B O0NBIIMHCTBE CilyyaeB Takoil moaxo[ o0serdaer peuieHue JIorapuMUIecKux
YPaBHEHHUHU.

JUnst perieHust IpoCTeHIIero J0rapu()MUIECcKoro ypaBHEHUs JOCTaTOYHO IIPUBECTH 00€ 4acTU K
OJJMHAaKOBOMY OCHOBaHHMIO, a 3aTeM IIPUPABHATH IMOAJIOrapuMuueckue BbIpaxkeHHs. Yacto
UCIIOJIB3yeTCsl (POpMyIIa Iepexoa OT OAHOTO OCHOBAaHHS K IPYTOMY.

log,x =3 < log,x = log,8 & x =8.

Buabl 1orapugmMudeckux ypaBHeHHH

1. Ipocreiimme (log, x = 6).
2. Ipocreiitme ¢ nepeMeHHol B ocHoBaHuu jorapudpma (log, 27 = 3).
3. Ipocreiitime ¢ MepeMEHHOM 1 B OCHOBaHHH, U o Jorapudpmom (log, (x+ 2) = 2).

4. Cogsmuecs K IPOCTEHIINM C IIOMOIIBIO UCIIONB30BAHUS CBOMCTB JIOrapu(pMOB
(log,x +log (x+ 2) = 3).

5. Copsmyecs K KBaJpaTHbIM 1r:u;;r22 x—3log,x+2=0).

Anzopumm pewrenua npocmenuiux 102apuPmMuiecKux ypasHeHuil
1.YpaBHATH OCHOBaHUS JIOTapU(PMOB.
2.1lpupaBHATH NOJIOrapuPMUIECKUE PYHKIINH.
3.BbINOIHUTE TPOBEPKY.
Ilpumep 1.
log,(3x—6) =log,(2x— 3)
OcHoBanwust 10rapu(MOB paBHBI, IPUPABHIEM MO IOTapu(MUYecKie BeIpaxkenus, ¢ yderom O/13:
3x—6=2x—3
{ IJx—6>=0

Haiinem kopeHb ¥ IOCTaBUM €70 B HEPABEHCTBO:
X=3
{3*3—6 >0,9-6>0,3>=0

Omeem: =~ 3 )
1) 2. log.x 4+ F _«
[pumep og,x + g2
Haiimem O/13: * >0x=#1
Bocnons3zyemces cBolicTBoM Jorapudma: L =log.,x
log, 2 2
[Tosryqaem: log,x+4log,x=05

S5log,x=5 . log,x=

) 1 .
ITpuBenem noo0HBIE: , [IpeoOpazyem coriacHo onpeaeneHuto Jorapupma:

—_ 1 _
Xx=2"= E.OTBGTZ x=2

IIpumep 3. Penmts ypaBaenue log, (X +1)+ log, (X + 3) =3
log,(x+1)+log,(x+3)=3  3=log,8
log,(x+1)+log,(x+3)=log, 8

(x+1)-(x+3)=8

x> +4x+3=8

x> +4x-5=0

X =1 Xx,=-b5

Ilposepka


http://dev-web01.migrate.interneturok.ru/ru/school/algebra/11-klass/bzadachi-iz-egeb/urok-4-teoriya#videoplayer

x=1 log,(1+1)+log,(1+3)=log,2+log,4=1+2=3 - meBas yacth
3=3 = x =1-KopeHb ypaBHEHUS
x=-5  log,(~5+1)+log,(-5+3)=log,(-4)+log,(-2) - neBas yacth He UMeeT cMBICITA =>

X = -5 He ABIAETCSI KOPHEM

Omeem: x=1

Ipumep 4: 2 =3

. x=log,3
ITo onpenenenuto JorapupMa UMeeM: 2

Ipumep 5: PemnTh ypaBHeHue: a) Igx - 3lgx + 2 =0,
O/13 ypaBHeHus ectb MHOKecTBO X € (0;+00). O603HaumB Igx = t (Torma 1g?x = (Ig x)? = t2),

TIOJTyYHM KBaJpaTHOE ypaBHeHue: t2 - 3t + 2 = 0, pemenus kotoporo t1 =1 n t2 = 2.

CrnenoBaTeabHO, lgx =1

otkyaa X1 = 10 u x2 = 100. lgx =2,

O6a xopus Bxomat B O/[3.
I[Ipu penieHny NpOCTEHINX JTorapupMuUIecKux HepaBeHcTs tuna log, x> log, b Heobxoaumo
WCIIO0JIB30BATh CIEAYIOIIEE MPABUIIO:
Eciu a > 1, To 3HaK HepaBEHCTBA HE MEHsETCS, T.¢. X > D
Ecmu 0 <a <1, To 3HaK HEPaBEHCTBA MEHSCTCS Ha MPOTUBOIOJIOKHBIH, T.€. x < D.
[Ipu pemenuu norapuMUYECKUX HEPABEHCTB HEOOXOAUMO MPOBEPUTD, BXOJUT JIU MOJTYyYEHHOE
pelieHre B 00J1acTh ONpPe/IeICHNs HEPAaBEHCTBA.
Ilpumep 6.  Pemuth HepaBeHCTBO |g (X +1) <2
lg(x +1)< 2 2 =1Ig 100
lg(x +1)< Ig 100
a=10, a>1 = x+1<100

X <99
O6nacte onpenenenus: x +1>0
x>-1

x <99,
OO1ee penieHue: .1 = -1<x<99 Omeem: - 1 <X <99.

x —

BapuanTsl npakTHYecKO# padoThI
Bapuanr 1 \ Bapuanr 2
1. Pemure ypaBHeHue:

1 logyx=2 1) log,x=1
2) log,(x—15)=4 2) log;(3x+2)=log,(x +4)
3) Ig(2x)+Ig(x +3) = Ig(12x — 4) 3) log,(x—2)+log,(x—3)=1
4) Ig®x+2Ilgx=8 4) |0g§x=4—3log3x

2 —
5) log? x—4log, x+3=0 5) log; x—5log, x+4=0

2. Pemnte HEpaBEHCTBO:

1) log, x>4 1) log, x<3
g log, x<-3 2) log, x<-3
2 3

3) logs x> log, (3x—4) 3) l0gy(2x—1)< logy s X




4) log,(x? —4x+3)<1 4) log,(x* —3x+2)>1

ITpakTuueckoe 3anstue Ne 37 -38
«MHOrorpaHHUKN»
eanb paboThI.

dopMHUpOBaHUE U 3aKPEIJICHUE YMEHHUI M HABBIKOB HAXOXKJCHUS 3JIEMEHTOB MMPU3MBI M THPAMH/IBI,
IJI0IaZAeH X MOBEPXHOCTEH.
OO0opynoBanne: WHCTPYKIIMOHHO-TEXHOJIOTHYECKUE KapThl, TAOIUIBI MHOTOTPAHHHKOB, TAaOIUIIBI

3HaYeHUH TPUTOHOMETPHUECKUX (DYHKITHHA.
IInan BpINOJIHEHHs PadOTHI
1. IToBTOpPEHME TEOPETHYECKOI0 MaTepHuaJia

1) Ilpusma. [IpaBuabHast mpu3ma.

2) [Napannenenunen. Ky6.

3) [lupamupa. [IpaBunbpHas nupamuga. Y ceueHHas nupamuaa. Terpasap.
4) [1nomany noBepxXHOCTEN IPU3MBI U TUPAMUJIBL.

2. BpinoJsiHeHHEe MPAKTHYECKOH PadoThI

TeopeTnueckue cBeeHUSA M METOANYECKHE PeKOMEHIAIHI

Onpeoenenue. [Tpu3ma — MHOrOTrpaHHUK, JBE rpaHu KOTOpPOTO SIBIISIFOTCS
PaBHBIMH MHOTOYTOJIbHUKAaMH, JISKAIIUMU B TapaJUIeIbHBIX IUIOCKOCTSAX, a OCTaJbHBIE TPaHU —
napaJuieorpaMMaMiy, UMEIOIIMMH OOIIEe CTOPOHBI C 3STUMH MHOTOYTOJIbHUKAMHU.

CBoiicTBa NpU3MBI
OcHoOBaHMsI TPU3MBI SIBJISIIOTCS. PABHBIMU MHOT'OYT'OJIbHUKAMHU.
BoxoBbIe rpaHu MPU3MBI SBISIOTCS MapaLIeIOrpaMMaMHU.
BboxoBeie peOpa npu3Mbl apauieIbHbl 1 PABHBIL.

Ecnu GoxoBbie péOpa mpHU3MBI IEPIICHUKYIISIPHBI K OCHOBaHHSM, TO
npU3Ma sBJsieTcs npsamotl. BoicoTa npsiMoit mpu3Mbl paBHA €€ GOKOBOMY
peopy.

[Tpsmas mpu3Ma Ha3bIBACTCS NPAGUILHOU, €CITH €€ OCHOBAHUS —
MIPAaBUIILHBIE MHOTOYTOJIbHUKH.

Y Takou Mpu3Msl
BCe OOKOBBIE TPAHU —
paBHBIE IPSIMOYTOJIBHUKH.

ABCDE A: B1 C1 D1 — naknoHHas npu3ma.
ABCDE u A:1Bi1CiD:E1 - ocHoBanus npusmsl
ABB1A| ... - G0oKOBBIC rpaHu (MapaIeIOrPaMMBb)
AAi, BB1, ... - 0OokoBble pébpa

h - BeICOTa MPU3MBI

A1 D — nnaronans npusmsl

[1nomane moHON MOBEPXHOCTH
IIPU3MBI paBHA CyMME IUIOLIAaN €€
OOKOBOI1 MOBEPXHOCTH U IUIONIA/IeHl OCHOBaHUSI.
[Tnomaas 60k0BOM MoBepXHOCTH NpsAMoii pu3Mbl S=PH, rne P — nepumerp
OCHOBaHMs NpU3Mbl, H— BbICOTA NPU3MBI.
Onpeodenenue. Ecniu 0CHOBaHNE IPU3MBI — IAPAILIEIIONPAMM, TO OHA Ha3bIBAETCS SR g
napanienenuneoom.



https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%B3%D1%80%D0%B0%D0%BD%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%B0%D0%BB%D0%BB%D0%B5%D0%BB%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC

Onpeodenenue. [1psmoii napaienenumes, y KOTOporo B OCHOBaHUY JIEKUT NPAMOYTOJIbHUK,
Ha3bIBACTCS NPAMOY20bHbIM NAPALIeNeNUNe0oM.
Teopema. B npsiMmoyrosibHOM napajiesienune/ie KBaapar J1o00i quaroHaan paBeH CyMMe KBaJpaToB
TpEeX €ro JUHEHHBIX U3MEPECHUH.

d?=a?+ b +c?
Onpeodenenue. [lupamuoa — MHOTOTPAaHHHUK, OCHOBaHHE KOTOPOTO —
MHOTOYTOJIHUK, & OCTAJIbHbIE TPAaHH — TPEYTOJIBbHUKH, HMEIOIIHE OOIIYI0
BEpLIUHY.

CtopoHbl OCHOBaHUS ecTh pedpa ocHoBaHus. [Ipsimble,
COEMHSIONINE BEPIINHBI OCHOBAHUS C BEPIIMHON, €CTh OOKOBBIE pedpa.
MABCD — yeThipéxyroyibHas TupamMuaa
M — BepuIMHA IHPaMU/IBI,

ABCD - ocHoBanue,

MAB, MBC, MCD, MAD — GokoBbie TpaHu
MA, MB, MC, MD - 6okoBsle pébpa
MO - BricoTa

[Iupamua Ha3bIBACTCA HPAGUIBLHOUL, €CTTV €€ OCHOBAHUEM SIBJISICTCS IPaBUIIbHBII
MHOT'OYT'OJIbHUK, @ BEPILIMHA POCLIUPYETCS B IEHTP OCHOBAHUS.

Bce 60koBbIe péOpa MpaBHIIbHOM MUPaMUIBI PaBHBI, @ OOKOBBIE TPAHU SABIISIOTCS PAaBHBIMU
paBHOOEPEHHBIMU TPEYTOJbHUKAMHU.

Onpeodenenue. Bricora GOKOBOIl rpaHH MPaBUIIbHON NMUpPaMUIbl HA3bIBACTCS AnOpemoil.

Tempasdp - MHOTOTPaHHUK, TPaHsIMH KOTOPOTO SIBJISIOTCS Ue
THIpE TPEYToibHUKA. Y TeTpasapa 4 rpanu, 4 BepiiuHbl u 6 pédep.

Terpasnp, y KOTOPOro Bce rpaHu — PaBHOCTOPOHHUE TPEYTOJIbHUKH,
Ha3bIBACTCS NPABUTLHBIM.

BOKOBOM MOBEPXHOCTBIO MUPAMU/IBI HA3bIBAETCSL CyMMa ILIOIIAIEH ee
OOKOBBIX TpaHeH.

boxkosas nosepxnocmo npasunbHotl nupamudsl paBHa
MIPOU3BEICHUIO OJTYIIEpUMETPA OCHOBAHUS Ha anodemy.

Ilpumep: Haiinure 1mioma b MOBEPXHOCTH NPSIMOM IPU3MBI, B
OCHOBAHUU KOTOPOM JIEKUT pOMO ¢ AMAroHaJIsIMU, paBHbIMH 25 1 60, U
OOKOBBIM pedpoM, paBHBIM 25.
Pewenue: Tlnomane NOBEpXHOCTU MPU3MBI S=2Soci +Seox
ITromaas pom6a S=1/2d1d>
bokoBast TOBEpXHOCTh JAHHOW IIPSIMOMU '
MIPU3MBI — YETBIPE PABHBIX MPSIMOYTOJIBHUKA. 4, ! B
Hawm notpeOyercst qymmHa cTOpoHbI poMOa. ‘ B . 4\
Haiinem ee no T. I[ugaropa u3 : i e e — c
TpeyroyibHuKa (110 CBOMCTBY poMOa JuaroHaiu C ' o
MEPIIEHIUKYIISPHBI i B TOYKE TTEPECEUCHUS SASPRL T |

e = D
JIEJISITCS TIOTI0JIaM):
Omeem: 4750.

BapuanTsl npakTHYecKkoi padoThl
Bapmuanr 1
| Bapuanrt Il Bapuant

1. BakoHuHTE YTBEpXKIECHUE
1. IIpusmoii HazbiBaetcs | 1. [lapannenenunen — npusma, y KOTOpOH ...
MHOTOTPaHHHUK, IBC TPAHU KOTOPOTO ... | 2. bokoBBIC peOpa MPU3MBHIL......
2. OcHOBaHMS NPU3MBIL. ......
3. IIpAMOYTOaBHBIN Napajuieaenunes —

3. bokoBast NOBEPXHOCTh MPSAMOMN IPU3MBI

paBHa.....
370 ...... 3 Kv6
4. TlupamMuaa — MHOTOTPAHHHK, y | > y0 — MHOTOIrpaHHHUK, Y KOTOPOTO ...
KOTOPOTO ... 4. IIpsmas npu3Ma — npu3Ma, y KOTOPOH ...

5. IlpaBunbHas npusma — mpusma, y | O. [IpaBuibHas nupamuia — nupamuia, y



https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D0%BE%D1%80%D0%BE%D0%BD%D0%BD%D0%B8%D0%B9_%D1%82%D1%80%D0%B5%D1%83%D0%B3%D0%BE%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA
http://egemaximum.ru/piramida-prizma-formulyi-obema-i-ploshhadi-poverhnosti/
http://egemaximum.ru/romb-svojstva-i-priznaki-romba/
http://egemaximum.ru/prizma-vidy-prizmy/
http://egemaximum.ru/prizma-vidy-prizmy/

KOTOpOH ... ‘ KOTOpPOH ...

2. Pemnte 3agauy:
1) OcHoBanue mpsiMoii mnpusMbl - | 1) OcHOBaHME NMPSMOKN TTPU3MEI -
MPSIMOYTOJIbHBIN TPEYTOJIbHUK C | MPSAMOYTOIBHBIN TPEYTOIBHUK C TUTIOTEHY30M
katetaMu 6 cM m 8 cm. [maronans | 20 cMm u kateroMm 16 cM. /lnaronaias OOKOBOM
0OKOBOI I'PaHH, coJlepaKalllel | TpaHu, COEpIkKaIIC BTOPON KaTeT
TUIIOTEHY3y TpEYroJibHUKa, paBHa 26 | TpeyrojbHHKaA paBHa 13 cM.
CM. HaiiTu: a) BbICOTY PU3MBI;
Haiitu: a) BEICOTY IPU3MBI; 0) 60KOBYIO;
0) 60KOBY10; B) IIOJIHYIO [IOBEPXHOCTH IIPU3MBI.
B) MOJIHYIO MOBEPXHOCTH MIPU3MBI. 2) B npaBuibHOM 4eThIPEXyroJbHOM MUpaMue
2) Jana yeTblpexyrojibHas MUpaMua, CTOpPOHA OCHOBaHUs paBHa 6 cMm, a anoema — 4
OCHOBaHUE KOTOPOU — NpsAMOYToJibHUK | cM. Haiitu 6oxoBoe peOpo mupamubl.
co cropoHamu 15 u 20 m. bokoBbie 3) Haiitu nuaroHanb npsiMOyrojbHOTO
pebpa paBHbl 25 M. HaiiTu BicoTy napajuiesienunes1a, €cliv ero U3MepeHus paBHbI:
MAPaAMU/IBI. a)3™m, 9m, 10 M.
3) Haiitu nuaronanb npsiMoOyTroJIbHOTO
napajuleJIenuIe1a, €Ciii €ro U3MepeHUsl
paBHEL: @) 3 1M, 4 M, 2 M.

[Ipaktryeckoe 3anstue Ne 39 -40
«Hununap. Konyc»
ean padoTsl.

dopMHUpOBaHUE U 3aKPEIJICHME YMEHUM U HaBBIKOB HAXO0KJEHUS 3JIEMEHTOB LIUJIMH/IpPA U KOHYyCa
(ompenenenue, 3IEMEHTHI [IUJIMHIPA, KOHYCA, CEUCHHS [UITHH/IPA, KOHYyCa).
®opMHUpOBaHUE HABBIKOB PEILICHUS TUIIOBBIX 3a/1a4.
OOopynoBanmne: WHCTPYKIIMOHHO-TEXHOJIOTUYECKUE KApThl, TeN BpallleHUs, TaOMUIbl 3HAUYCHUN
TPUTOHOMETPHUECKUX (PYHKIIUH.
Ilian BbINOJIHEHHUSI PadOThI
1. IToBTOpPEHNE TEOPETHYECKOI0 MaTepHaJia
1) Onpenenenue 1 31eMEHTHl IUINHJIPA U KOHYCA.
2) CeyeHus IMIMHIPA U KOHYCA.
3) YceueHHBIH KOHYC.
4) BeinosHeHNE TPEHUPOBOYHBIX YIIPAKHEHUH.
2. BoinoJiHeHMe IPAKTHYeCKOl padoThl

Teopeanecm[e CBCACHUA U METOAUYECCKUE PEKOMEHIAIUH

uamuap
Onpeoenenue. l{ununop — Teno BpallleHUs], KOTOPOE MOTYYaeTCs B
pe3yJIbTare BpalleHUs IPAMOYTOJIBHUKA BOKPYT OJHOM U3 €r0 CTOPOH.
[Mpsimoyronpark AOO1A; Bpamaercst BOKpyT ctopoHs! OO;.
OO1 — och cCHMMETPUH MUIUHAPA U BBICOTA IUIUH/PA.
AA; — oOpa3yromias HIWIHH/IpaA, JJIMHA KOTOPOU paBHA JIJTMHE BHICOTHI
UIHH]IPA.
AQO — pamnyc nuIuHapa.
[TonmyyeHHas HUIMHAPUYECKAs TOBEPXHOCTh HA3bIBAETCSI OOKOBOM
MOBEPXHOCTHIO LIMJIMH/IPA, @ KPYTH — OCHOBAHUSMU IIMJIMHIPA.
Ocesoe ceuenue yunuHopa — 3TO CEUEHUE LUIMHPA TUIOCKOCThIO, KOTOpast
MIPOXOJUT Yepe3 OCh MMINHIPA. ITO CEUEHHE SIBJIAETCS MPSIMOYTOJIbHUKOM.
[Tpu ceueHny UMIMHPA MIIOCKOCTHIO, MApaIEIbHOW OCH HMIMHApPA (T.€. HepIeHIUKYIIPHON

OCHOBAHHUIO), TAKXKE MOJTydaeTcs NpsAMoyroibHuK. ABB1A1 — nmpsamMoyroibHUK.
OA=AB=R — paauycsbl.




OC — paccrostHuE OT OCH IMJIUH/IPA 10 TUIOCKOCTH CEYEHUSI.
Jlyra AB paBna nieatpaisnomy yriry AOB.
[Tpu ceueHny NMIMHAPA TIOCKOCTHIO, MApaJJIeIbHOW OCHOBAHMIO, B CEYCHUH TOTy4aeM KPYyT, PaBHBIH
OCHOBAHUSIM IWIIMHIPA.
Tak kak pa3BépTka — NPSIMOYTOJIBHUK, TO OOKOBas MOBEPXHOCTh OIpeeNseTcs o Gpopmyie:
Seox=2nR-H
[TonHast MOBEepXHOCTh MIJIMH/APA ONpeAesieTcs o popmyie:
Snonﬂ=2ﬂRH+2ﬂR2=2ﬂR'(H+R)
Konyc
Onpenenenue: Konyc — Teno BpalleHus, KOTOpOe MOJIy4YaeTcs B pe3ysbrare
BpAILICHUS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT €r0 KaTeTa.

P

Tpeyronasauk POA Bpamiaercst BOKpyr ctopossl PO.

PO — och KOHYCa 1 BBICOTa KOHYCA.

P — BepuinHa KoHyca.

PA — obpa3yromiast KoHyca.

Kpyr ¢ nearpom O — ocHoBanue koHyca. AO — paamyc OCHOBaHUS KOHYyCA.
Ocesoe ceuenue KoHyca — 3TO CEUEHUE KOHYCA TNIOCKOCThIO, KOTOPAst IPOXOIUT
gyepe3 ock PO konyca. OceBoe ceueHne KOHyca — 3TO paBHOOEIPEHHBIN TPEYTOIbHUK. TPEeyroIbHIK
APB — oceBoe ceuenue koHyca.

ZPAO=4PBO — yrub1 Mex 1ty 00pa3yromuMi 1 OCHOBaHHEM KOHYCA.

Pa3zeépmroti 6oxosoul nosepxnocmu KoHyca SBISETCA KPYyroBoil cekTop. JMHa a1yru cekropa —-aTo
JUTMHA OKPYKHOCTH OCHOBAHHUS KOHYCa JUIMHOU 271R, yro pa3BEpTku OOKOBOM MOBEPXHOCTH (.
1.Coenaitme eviuucnenus u 3anoJHuUme maoauyy.

B umnunpe r — paguyc ocHoBanusi, h — Bbicota, | - 00pasyromias. 3amnonHuTte TabIuiLy.

3aganue r h |
1 IcMm 2cM
2 12cm S5cMm
3 3Mm SM

BapuanTsl npakTH4YecKoi padoThI
Bapmuanr 1
1. OceBoe ceueHne HMIMHIpA — KBaJapaT, JUIMHA JUaroHanu koroporo pasHa 20 cM. Halinute BbIicOTy

HUATUHIPA.

2. Beicota nunuspa 6 cM, paauyc ocHoBaHusl S5 cM. Haliaure miomanb cedeHus, IpoBEeIEHHOTO
napajuieJIbHO OCH LUJIMHAPA HAa PACCTOSHHUM 4 CM OT Hee.

3. OOpa3yromas konyca pasHa 30 cM, oOpa3yeT ¢ TIOCKOCThI0 ocHOBaHus yroi 30°. Haiitu BeicOoTy
KOHYca.

4. O6pasyromas koHyca 13 cM, a ero Beicota — 12 cM. Halimute paanyc ocHoBaHUSI KOHYca.

5. Hunuuap nepeced€én miI0CKOCThIO, TapauIeIbHOM OCU U OTCEKAIOLIEN OT OKPY>KHOCTENH OCHOBAaHMM

nayru o 120° . Haiiti tutommaae ceYeHus, €Clid BhICOTa IIJIMHAPA paBHA 4 CM, a panyCc OCHOBAaHUS -

2\/§CM.

Bapuanr 2

1. OceBoe cedyeHne HUIMHApPA — KBajpar, JJIMHA AWMAroHaau KoToporo paBHa 36 cMm. Haiigure paamnyc
OCHOBAHUS IIWJINHIPA.

2. Beicota nunuHapa paBHa 12 cm, a paguyc ocHoBanus 10 cm. Llunuuap nepecedél miocKoCThIO,
napajuleNIbHOM OCH TakK, YTO B CEUEHUU LIMJIMHJIpa Moyy4yaercs kBajapar. Halitu pacctosHue ot ocu
LHUIMHJPA 10 CEKYLIEH MIIOCKOCTH.

3. Yron Mexay o0pa3yroIieit 1 0cblo KOHyca paBeH 45° , oOpa3zytomas paBHa 6,5 cM. HaiiauTe BeicoTy M
paanyc KoHyca

4. lnameTp KOHYyCa paBeH 4 cM, BbicoTa 6 cM. HaiiauTe o0pa3yronryro KoHyca.



5. Hunueap nepeced€éH MI0CKOCThIO, MAapalIeIbHOM OCH M OTCEKAKUIEH OT OKPYKHOCTEH OCHOBAaHMM

ayra o 60° . HaiiTu muomajs cedeHus, eCJIM BBICOTA IHIJIWHApPA paBHA 6 CM, a paJlyC OCHOBaHUSA -

4cwm.

[TpakTaeckoe 3anstue Ne 41 -42
«Cdepa u map. BzaumHoe pacnoJioxkenue chepbl 1 MJIOCKOCTH
ean padoTsl.

dopMupoBaHUE U 3aKPEIUICHWE YMEHHI U HABBIKOB HAXOXKJICHHS AJIEMEHTOB Iapa u cepsl
(ompenenenue, FIEMEHTHI).

®opMHUpPOBAaHUE HABBIKOB PEILICHUS THUIIOBBIX 3a/1a4.

OOopynoBanme: HHCTPYKIIMOHHO-TEXHOJIOTHYECKUE KapThl, TaOJIMIBI TeNl BpalleHus,

3HAYEHUH TPUTOHOMETPUUECKUX QYHKITUH.
I1l1an BbINOJIHEHUSI PadOTHI
1. loBTOpEHHE TEOPETHYECKOI0 MaTepHaa

1) Illap u cdepa (onpeaencHre U SAEMEHTHI).
2) Ceuenust miapa u cepsl.
3) KacarenbHas miockocTh K chepe.

2. BpinojiHeHH e MPAKTHYECKOH PadoThI
Teoperudeckne cBeieHUs U MeTOAUYECKHE PEKOMEHIAMU
Hlap, cpepa

TaOJIULIBI

Onpeoeﬂeuue. llIapOM Ha3bIBACTCA TCJIO0, KOTOPOC COCTOUT M3 BCEX TOUYCK IIPOCTPAHCTBA, HAXOAAIIUXCA

Ha PacCTOSIHUH, HE OOJIbIIIEM JaHHOTO, OT JIaHHOH TOYKHU.
[ToBepxHOCTH 11apa HAa3bIBACTCSA cqhepoil.

Bcesikoe ceuenue mapa miocKoCTbio ecTh KpyT. LIeHTp 3Toro kpyra ectb OCHOBaHUE NEPIIEHUKYJIIAPA,

OIYIIIEHHOI'O U3 LIEHTpa Il1apa Ha CEeKYIIYIO MIOCKOCTb.

CeudeHue mapa MmIOCKOCTBIO, IPOXOSAINEH uepe3 UEHTp 1Iapa, Ha3bIBaeTCs 00JIbIIHM KPYIOM.

Jyist yripotieHust OOBIYHO pUCYETCs He Tap, a O0JIBIION KPYT I1apa.
AO =R — paauyc mapa.

KacartesbHasi II10CKOCTH K 1IAPY

KacarenbHast IOCKOCTD K 1Iapy UMEET C IapOM
TOJIBKO OJIHY OOIIYIO TOUKY — TOUKY KacaHHsl.

OK = R — paguyc 1mapa win paccTosHUE OT IIeHTpa
miapa 10 KacaTeabHOM MIOCKOCTH.

K — touka xacanus.

Cexkymasi IJIOCKOCTh




00, = d - paccrosiHue 0T
HeHTpa 1mapa 10
IIOCKOCTH CeYEeHH s

OA =R - paauyc mapa

O,;A=r - paanyc
cevyeHust

Tpeyroasuuk OO, A -
NPSIMOYT0JIbHBIN

R=d+P

{4l MyShared

Ilpumep 1. PacctosiHue OT 1IEHTpa 1apa paguyca 7 ¢cM J0 CeKylen
MJIOCKOCTH PAaBHO 3 CM. HAMIUTE ILJIOIIA/Ib CEUCHUSI.
rP=R?-d?=72-32=49-9=40

S = nr? = 40m cm?

Ipumep 2. Cexyiias INIOCKOCTb IPOXOJUT Yepe3 KOHEL] TuaMeTpa
cdepsbl, paBHOTO 8CM TakK, YTO YToJ MEXKITY TUAMETPOM H IJIOCKOCTHIO
paBen 30°. HaliguTe AIMHY OKPY>KHOCTH, MIOJTYyUYHUBIICHCS B CCUCHHH.
B ceuenuu OyieT OKpY:KHOCTbD, JTUHA KOTOpOU | = 27r.

Ecsu R > d, To cexyrmas miockocTsb U cdepa repeceKarTes 1Mo

OKpy>kHOCTH pazauyca I = R cos 30°, rme R = % d=4cm.

r:4-‘;—F:2J§, =431

BapuanTsl npakTH4YecKoi padoThI
Bapuanr 1
1. Ilap, panuyc koToporo paseH 10 cm, mepecedeH MIOCKOCThIO, HaXOAsIIecs Ha pacCTOSIHUN
9 cMm ot nienTpa. Haitnure momans cedeHusl.
2. Paguyc ctepsl paBen 112 cm. Touka, sexaiiast Ha INIOCKOCTH, KacaTeNlbHOU K cdepe, yaaieHa oT

TOYKM KacaHus Ha 15 cm. HaiinuTe paccTossHUE OT 3TOM TOUKH JI0 LIEHTpa chephl.

3. Pagnyc mapa paBen 6 cMm. Uepes koHel paaunyca nof yriaom 60° Kk Hemy MpoBeieHa MIOCKOCTb.
Haitaure nomans NoJy4eHHOTO CEYEHHS apa MII0CKOCTHIO.

4. Kaxpmas cropona pomba kacaercs chepsl paguyca 10 cm. [lmockocts pomba yaajieHa oT rieHTpa
chepsl Ha 8 cm. Haitaute mmonians pomba, eciu ero ctopoHa pasHa 12,5 cM.

Bapuanr 2
1. Cdepa paguyca 10 cM nepeceyeHa mIoCKOCTh Ha pacCTOSHUU 8 cM OT LeHTpa. Halinure niuny

OKPY’KHOCTH, HOquHBmeﬁCH B CCUCHUU.

2. Yepes koHell paauyca miapa IpoBeIeHa IIOCKOCTh, cocTaBistomas ¢ HuMm 30°. Haligure miomans
CEYEHUs I1apa 3TOM MIIOCKOCThIO, €CIIM PAIUyC IIapa paBeH 6 cM.
3. Jan map c uentpom B Touke O, o - KacaTenbHas II0CKOCTb,

TOYKa KacaHus, Touka B jexxut Ha niockoctu o, AB =21 cm, BO =

&7 Touka A -
29 cm

(puc. 10). Haitaute paguyc mapa.

Puc. 10



4. Croponsl pomba kacatorcs chepsl paguyca 13 cm. Haligute paccTossHEE OT IIIOCKOCTH poMOa 110
neHrpa chepsl, ecnu AuaroHanu pomba pasusl 30 cm u 40 cm.

ITpakTrueckoe 3anstue Ne 43 -44
«O0BeMBI U MJIONIAH OBEPXHOCTEH MHOTOTPAHHUKOB U TeJI BPalleHUus»
Hean padoTsl.

O06o0muieHre 1 cucTeMaTH3aIys 3HAaHUH 110 HaX0XKIEHUI0 00bEMOB U TUIONIA/IeH TTOBEPXHOCTEH
MHOT'OTPaHHHUKOB U TEJ BPAILICHHS.

®opMupOBaHNE HABBIKOB PELICHUS THIIOBBIX 33/1a4.

OGopyaoBanue: WHCTPYKIMOHHO-TEXHOJOTMYECKUE KapThl, TaONMIBI MHOTOIPAaHHUKOB M  Tel

BpallleHus, TaOIUIbl 3HAYECHUI TPUTOHOMETPUUECKHUX (DYHKIUH.
Ilnan BhINOJIHEHUsS PadoOThI
1. IloBTOpEHME TEOPETUYECKOT0 MaTepuajia

1) OObeMBI U TIOIA/ M TOBEPXHOCTEH MHOTOIPAHHUKOB.
2) O0BbeMbI U IIIOIIAIU TOBEPXHOCTEH LUIIMHIPA U KOHYCA.
3) O6beMa 1mapa u miomiaab Chepsl.

4) O0bEeMBI TOJJOOHBIX TEIL.
2. BeinoJiHeHHe MPAKTHYeCKOii paGoThI

TeopeTnyeckue cBeIeHUS 1 METOANYECKHE PEKOMEH AT

|
|
1. O6vém Kyba Beiuucnsercs o Gopmyne: V =a’, :
rie a — pedpo kyoa. l

) L
/
2. 00ém npamOoy201bH020 napaiienenuneoa S— c—
BeIYHCIsIeTCs 1Mo popmyne: V =a-6-c, : g el B

r7ie a, B, C — U3MEPEHUs IPSIMOYTOJILHOTO
napajuienenunesaa (AauHa, IUpUHA, BBICOTA)

3
7
~F

3. O6vém npusmer pasen V =S__ -h T~

4. O0vém nupamudwt Borarcinsiercs no popmyne: V = %S h,

rac S-— miomaab OCHOBaHMA, h - BeICOTa

5. 06vém yunundpa seucnsercs mo gopmyne: V =S, -h=ar’h

OCH

Tak kak pa3BépTka — MPSIMOYTOJIILHUK, TO OOKOBasi TOBEPXHOCTh

omnpeaensercs mo popmyne:  Seox=27R -H
[TosHast MOBEpXHOCTD IUIIMH/IPA ONPEACISICTCs 0 hopMyJie:




Sno/1H=27TRH+27Z'R2 =27R (H + R)

6. O0vém Konyca Brrancnsercs no gopmyne: V = %S h,

rae S — mwiomans ocHoBaHus, h — BeIcOTA.

IInowaowe nosepxnocmu konyca papia S, =S, +S, Sep =m-r-l S, =m-r
S, =l +ar? =ar(r+1)

. 4 3
7. O0vém wapa pagen: V = 3 R

[Tnomane moBepxHOCTH Mmapa (T.€. cepbl) BEIUUCIIAETCS 1O (hopmyJie
S(cgpepvr)= 4 mR?, rie R — paauyc mapa.

Obvembl n000OHBIX Mmel OTHOCATCS KaK KyObl MX JTMHEHHBIX
pa3MepoB.

BapuaHTbl npakTH4YecKoii padoThI

Bapuanr 1
1. Haligute 06beM paBUILHOM TPEYTOIBHON MPU3MBL, CTOPOHA OCHOBAaHUS KOTOPOii 4 cM, a 60KOBOE
pedpo 4 cm.
2. Haiigute 06beM U TUIOMIA s TOBEPXHOCTH [IWJIMHAPA C BBICOTOM, paBHOM 3CM U THaMeTPOM
OCHOBaHUS — 6CM.
3. Haiit 06beM u 1ioIiaip TOBEpXHOCTH KOHYCa, €Cliu ero oopasytomias paBHa 17 cM, a Beicota — 15
CM.
4. O6weM nunuHApa paseH 80m M°. UeMy paBHA BEICOTA, €CIM PaANyC OCHOBAHHUS paBeH 4 1m?
5. OcHoBaHMe€ MUpaMK/Ibl — IPSIMOYTOJIBHUK €O cTOpoHamu 6 cM. u 8 cM. Bee 6okoBbie pedpa paBHbl 13
cM. Haliqute 00b€M 1I011a/1b MOBEPXHOCTH MTUPAMHU/IBI.

Bapuant 2
1. OcHOBaHMEM IPSAMOM MPU3MBI SBJISETCS TPEYTOJIbHUK, Y KOTOPOTO CTOPOHBI paBHBI 5 CM U 6 ¢M U
o6pazytot yroi B 30°, e€ 60koBoe pedpo paBHO 4 cM. Haiiaure 060beM pu3MsI.
2. Haiitu o0beM U miioia/ib HTOBEPXHOCTH KOHYCa C TMaMeTpoM 6 CM U BBICOTOM 5 cM.
3. B npaBuiIbHOM 4eThIpeXyroyibHOM MUpaMuie CTOpOHa ocHOBaHMA paBHa 10 cM, a 6okoBoe pedpo — 13
cM. Haligute 00b€M 1 TUI011a]1h TOBEPXHOCTH TUPAMUJIBL.
4. TIpaMOyTOJIBHUK CO CTOPOHAMU 4 CM M 5 CM BpaliaeTcsi OKoJio MeHbIIel cTopoHsl. Halimure 00bEM 1
IUIOIIA/b TOBEPXHOCTH Tella BpallleHusl.
5. O6bem numHApa paser 100w M3, UeMy paBeH pajgiyc OCHOBAHMS, €CITH BEICOTA PaBHA 4 M?

[IpakTuueckoe 3anstue Ne 1
«YucaoBasi Mocj1e10BaATEIbHOCTb, BLIYHCIEHHE YJIEHOB MOC/I€10BATEIbHOCTI
eab padoThI.

O06o0061eHre u cucTeMaTH3allus 3HaHUH 10 JaHHOU TeMe; (GOPMHUPOBAHHE HABLIKOB PEIICHHS TUITOBBIX
3azad.
Oo0opynoBaHue: UHCTPYKIIMOHHO-TEXHOJIOTMUYECKUE KAPTHI.

I1lnan BbINOJIHEHUsI PadOTHI
1. IloBTOpEHHE TEOPETHYECKOI0 MaTepuaJia

1) CriocoOblI 3a/1aHNs U CBOMCTBA YHCIOBBIX IOcienoBarenbHocTel. [Ipenen nocienoBareabHOCTH.
2) CymMMHpOBaHHE MOCIEI0BaTEIbHOCTEH.

3) beckoneuHo yObIBatoI1asi TeOMETpUYECKas IPOrPECCHs U €€ CyMMa.
2. BeInoJIHeHH e IPAKTHYECKOH padoThI
Teoperuyeckue cBeleHUs U METOANYECKHE PEKOMEHIALMHU



OyHKIMH, 0071aCTh ONMPEAETICHIS KOTOPHIX SBISICTCS MHOXKECTBOM HATYPAJIBbHBIX YHCET WU €ro
YaCThIO, HA3BIBAIOTCS YUC/I06LIMU NOCIE008AMEIbHOCMAMIL.

OO0muii BUJ IOCJIEI0BATEILHOCTH, 3TO (an) WK a1,82,33,...,an,....
an HA3BIBAETCSl OOIIUM YICHOM IOCIICIOBATEILHOCTA WM N-bIM WICHOM, TJE N - MOPSAKOBBIA HOMED
YyJIeHa MOCIEA0BATEILHOCTH.

[TocnenoBaTeIbHOCT, BO3MOXKHO 3a/1aTh, YKa3aB BCe €€ WICHBI WM yKa3aB oOLIyr0 (Gopmyiy.
dopmya mokasbpIBaeT, KaK HAWTH JIFOOOM WiEH IMOCJICIOBATCIIBHOCTH, ©CIM HM3BECTCH ITOPSIKOBBII
HOMED 1.

qHCHOBYIO IOoCJICA0BATCIIbHOCTE CYUTAKOTCA Sa,Z[aHHOﬁ, €CJIM MBI MO>KEM YKa3aTb JIF000H 4jIeH
IOCICI0BATCIBHOCTH.

Coocodnl JATJAHHA YHC.IDBEBIX IIDE.TE,IDBHTE.TI:III]I:TEﬁ

(opMyI0H N1-TO 9iIeHa ! pexyppeHTHBIH
OMHCAHHT 4WISHOE
a,=II* 1123581321,
1481632, ¥ Ag=a, | Tay2(I>3)

Ipumep 1. HamummTe mepBhIe ATh YIEHOB MOCIEI0BATENEHOCTH Xn=3Nn?+2n+1

n=1, x;=3*1%+2*1+1=3+2+1=6

N=2, Xp=3*22+2*2+1=3*4+4+1=12+5=17

n=3, X3=3*32+2*3+1=27+6+1=34

N=4, X4=3*4?+2-4+1=3*16+8+1=48+9=57

N=5, Xs=3*52+2*5+1=3*25+10+1=75+11=86

Omeem: 6,17,34,57,86.......

Ilpumep 2. Hariumure Gopmyiry OOIIETO WieHa MOCIeI0BATeIbHOCTH HATypabHbIX YUCEN, KPATHBIX 3.
Omeem: 0,3,6,9,12,15,.... 3n, an =3n

Ecnu KaxIplii WieH TOCIeI0BaTeNIbHOCTH (dn), HaYMHAS CO BTOPOTO, PaBEH MPEIbIIYLIEMY,
CIIO)KEHHOMY C OJHHM H TeM >e uYnucioM 0O, TO Takas MOCIeI0BaTeIbHOCT HAa3bIBACTCS
apughpmemuueckoii npozpeccuei. Yuicno d nonyuuno Ha3BaHUE PA3HOCMU NPOSPECCUU.
Apupmerndeckas mporpeccust 3aJjana paBeHCTBOM: dn+1 = an + d.

1. @opmyna n-eo unena apupmemuueckou npoepeccuu’. an = a1+ d(n —1)

2. Qopmynbl CyMMbL N NEPBbIX UeH08 APUPMETHIECKOM MPOTPECCHH:

a) Sn=((al +an)/2) - n;
6)Sn=((2al +d(n—1))/2) - n.

3. Xapaxmepucmuueckoe ceolicmeo apuPMETHYECKONW TPOTPECCHH: TMOCIEI0BATEIHHOCTD
SIBIISICTCS apU(PMETUYCCKON TOCIIE0BATEILHOCTRIO TOT/Ia M TOJBKO TOTJA, KOTJIa KaKIbld €€ YJIeH,
KpoMme TMepBoro (M MOCIETHET0 B Clydyae KOHEYHOW apu(METHUECKO MpOrpeccuu), paBeH CpeaHeMY
apu(pMeTHUYeCKOMY TPEIBIIYIIEro U MOCISAYIONIET0 YICHOB:

an = (an1+ an+1) / 2.

Ecnu nepBbiit wieHn nocienoBarenbHOCTH (Dn) OTIIMUEH OT HYJIS ¥ KaXK/IbIH YICH, HAYMHAS CO
BTOPOTO, PaBEH MPEBIIYIIEMY, YMHOKEHHOMY Ha OJHO U TO € OTIMYHOE OT HYJIS YHCIIO (], TO TaKas
MOCTIEIOBATEIPHOCTD HA3hIBACTCS 2e0MemMPUYECKOll npozpeccuei.

Yucno ( moTydrsio Ha3BaHUE 3HAMeHAme sk NPO2PecCul.

I'eomeTpruecKast MPOrpeccHst 3ajaHa PaBEHCTBOM Dn+1 = bn - ¢
1. @opmyna n-20 unena reoMeTpuueckoii mporpeccun: bp= by - g "L



2. Dopmynbl CyMMbl NEPELIX N 4leHO8 TEOMETPUUECKO TPOTrPECCHH:
a) Sn= (bng —b1) /(9 —-1);
0) Sn = (bu(q" - 1))/ (- 1).

3. Xapaxmepucmuueckoe c60licm6o TE€OMETPUYECKOW IPOTPECCHU: MOCIEI0BATEIbHOCTh
ABJIACTCS T€OMETPUUYECKOM IOCIIEI0BATEIbHOCTBIO TOIZla U TOJBKO TOTJA, KOTAA KAaXKIbIA €€ YJICH,
KpoMe IepBOro (M IIOCIEIHEro B clIy4yae KOHEYHOH TI'€OMETPUYECKOM NpOrpeccuu), CBsA3aH C
IPEbIIYLIIMM U MOCJIEAYIOIIMM WieHaMU (HOpMYyJIO:
bn? = bn-1 - b1

beckoneuno  yowviearoweii  ceomempuyeckol — npocpeccueil  Ha3blBaeTcsi  OECKOHEYHas
reoOMeTpPHYECKas IPOTPecCcHsi, 3SHaMEHATeIb KOTOPOH YJIOBIETBOPSIET YCIOBHUIO |q| < 1.

Dopmyna cymmol 6eckoneuHo yovieaioujell 2eoMempuiecKoll npoepeccuu

Sn=bh1/(1-0).
BapuanTsl npakTHUyeckoii padoThl

BapuanTt 1
1. CocTaBbTe BO3MOXKHYIO (DOpMyITy N-To3JIeMeHTa MOCJIEI0BATEILHOCTH (Yn), eciu

MMOCIEeI0BaTEILHOCTE UMeeT Bu: 2, 4, 6, 8, 10, 12, ...

2. BeimucaTh nepBbi€ JECATH SJIEMEHTOB MOCIEA0BATEIIbHOCTH 33/IaHHON PEKYPPEHTHO:

y1=1, ¥2=3, Yn=Yn-2+Yn-1.

3. Haiigute opmymy N-ro sjaemMeHTa U CyMMy HEpBbIX 15 37€eMEHTOB apu(METHUUECKOIl Mporpeccuu ¢
MepBbIM 3JiIeMeHTOM 3,4 u pasHocThio 0,9.

4. Haiinute cymMmmy GECKOHEUHOI reOMEeTpHUYeCKON IPOrPECCHH C MEPBHIM YWICHOM 3,5 U 3HaMEHATeNeM -

3

5. B apudmernueckoit nporpeccun as= -150, as= -147. Haiinure HOMEp MEPBOTO MOJIOKUTEIHHOTO
AJIEMEHTA ATOH MOCIIEA0BATEILHOCTH.

6. Ykaxxute Haubosee OJM3KUHM K HYIIO 2JIeMeHT apudmerndeckoii mporpeccun 22,7; 21,4, ... .

Bapmuanr 2
1. CocraBpTe BO3MOXHYI (QOpMyldy n-ro dJeMeHTa TnocienoBaTenbHOoCcTH  (Yn),  €CiH

MocaenoBaTeIbHOCTE uMeeT Bud: 7, 11, 15, 19, 23, ...

2. BeimucaTh niepBhI€ JECATH AJIEMEHTOB MOCIE0BATEIbHOCTH 3a/IaHHON PEKYPPEHTHO:

y1=0, y2=1, yn=2yn-2+Yn-1.

3. Haiigute popmymny N-ro sjaemMeHTa U CyMMYy HEpBbIX 15 37€eMEHTOB apu(METHUUECKOI Mporpeccuu ¢
MIEPBBIM 3JIEMEHTOM 3,5 1 pazHocThio 0,8.

4. Haiigute cymMmmy OE€CKOHEUHOM reOMEeTpHUIeCKON TPOrPECCHH C MEePBHIM YWiICHOM 4,5 1 3HaMEeHAaTeNeM -

3

5. B apudmernueckoit mporpeccun as = 160, as= 156. Halimute HOMEp MEpPBOro OTPUIIATEIHHOTO
AJIEMEHTA ATOH MOCIIE0BATEITLHOCTH.

6. Ykaxxute Haubosee OJM3KUH K HYJIIO JIeMeHT apudmMeTnueckoi mporpeccun -15,1; -14.4; ...

[Tpaktuyeckoe 3anstue Ne 45 -46
«IIpaBuia u ¢popmyasl 1uppepeHIUPOBaAHNA. Y PaBHEHHE KACATEJIbLHON»
eab padoThI.
O060061eHne u cucreMaru3zanus 3HaHuM U depeHpoBaHus IeMEeHTapHbIX (YHKUUN, TPUMEHEHUE
npaBui U popmya 1udepeHIIpOBaHNUS.
O6opynoBaHue: HWHCTPYKIIMOHHO-TEXHOJIOTHYECKHNE KapThl, TaOIHIAa TPOU3BOAHBIX AJIEMEHTAPHBIX
GbyHKIU.
ILnan BbINOJIHEHUs1 padOThI
1. IToBTOpPEHME TEOPETHYECKOI0 MaTepHaJia



1) Onpenenenre npou3BOJHON PYHKINH.
2) IIpaBuiia BEIYMCIEHUS IPOU3BOAHBIX.
3) IIpou3BOHBIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKITHIA.
4) YpaBHeHHE KacaTeIbHOH K TpaduKy GyHKINU.
5) I[Ipou3BoaHAs CIOKHON (QYHKIIUH.
2. BoinojsiHeHHEe MPAKTHYECKOH padoThl
TeopeTuueckue cBeieHUsI M MeTOANYECKHE PeKOMEH AT

Onpeoenenue. TlponsBogHou ¢ynkumm Y= f(X) B 3agaHHONW TOYKE X Ha3bIBACTCSA IPEIEI
OTHOIICHUS MpHpanieHuss QyHKuuu Ay B ITOH TOYKE K MpHUpalIeHHIO apryMmeHTa AX, xorga AX
CTPEMUTCS K HYIIIO, T.C. o (x): fim Ay . f(x + Ax)— f(x)

Ax—0 AX  Ax 50 AX

Hpaeuﬂa 6bIUUC/ICHUA npou3eodnbtx:

c'=0

(Cu)':Cu'
(u+v)'= u'+v'
(u-v)': u-v+u-v'
‘u} uv-ou- v
N7 el

V2

Tabauya npou3800HbLIX OCHOBHBIX IJ1EMEHMAPHBLIX PYHKUUIL:

’

1.C'"=0 11. (sin x) =cosx
2. x'=1 12 (cosx) =—sin x
3 (x2) ' =2x 13. (tgx)':COSZ
X
4. (x3) "= 3x?
5 ny r_— n-1 14. t ' = —
6. (e¥) ' =e" 15. (ax):ax~lnx
1 ! 1
1. = 16. (I =
()= (log x) =———
1 ’ 1 ' ' '
8. |~ == 17. (g(x)) = f(g(x))-g'(x)
9. (kx+b) =k 18.  f'(kx+b)=k- f'(kx+b)
o1
10. (I =—
) -

Ilpumep 1. HaiiT npon3BoaHyI0 QyHKIUHU Y = X2—5X.

[Tpumensis muHEHHBIC TpaBUiIa AU PEPESHIIMPOBAHUS, TOTYUACM:

Y (X)=(x?—5x) =(x2)'—(5x)'=(x?)'—5(x)'=2x—5-1=2x-5.

IIpumep 2. Haiitn nponsBoauyro GyHKIUK Y=2 /x —3sinX.

Vcnonb3ys mpocrelimue npasuna gudpeperuupopanns, nomydaeM: Y'(X)=(2yx —3sinxX) = (2y/x) —
- 3sin X)' = 2(yx)—3(sinx) = 2- % —3cosX= % —3cosX.

IIpumep 3. HaiiTu npon3BoIHYIO0 (PyHKITHH:



> w e

(x2 - cosx) ' = (x® '- cosx + X2 - (COSX) '= 2x - COSX - X2- SInX.

X j _ (x}'.g[nx—:;..:g[nx}' _ 1l-sinx—x-coEX _ BIiNX—X-COEX

IIpumep 4. Haiiti npou3BoHy0 QYHKIHU: |

Ipumep 5. Haiiti npousBoanyio GyHkuu: y = Sin (3x — 5)

y" =(sin (3x—5))’'=cos (3x—5) - 3x—5)' =cos (3x—5) - (3—0) =3 cos (3x —5)

Ipumep 6. Haiitn npousBoaHyto GyHKImH: y = (2X + 1)°

Y=(@x+1°)=5-2x+ 1) 2x+1)=5-2x+1)* 2+0)=5-2x+1)*-2=10"(2x+ D™

T'eomempuueckuii cmbicl RPOU3BOOHOIL:
[MpousBomnas  ¢ynkiuu f(X) B TOUKe Xo paBHA ~ TaHTEeHCY yIja  HAKJIOHA  KacaTeJIbHOM,
NpoBeAEHHON K TpaduKy (DYHKIMH B 3TOH TOUKE.

fx0) =tg a=Kk

AleopumM cocmaeleHus ypaeHenus KacamenbHou

y=TF0x)+ F'(X)(X=X%,)

0O0603Ha9UTE a0CIIMCCY TOYKH KacaHusi OyKBOH Xo.
Beraucnute f (x,) -

Haiitn f'(X)u Berumcints f'(X,) .

[ToncTaBuTh HaiileHHbIE 3HAYEHUS B (OPMYITY.
BapuanTsl npakTHUYeckoii padoThI

1 BapuaHr \ 2 BApHAHT
1. Haiiti mpon3BoIHBIC PYHKITHN:
1)y =x%-7x 1) y=x*-3x
2) y=x°+2x 2) y=x2-x°
3) y=7x*+3x 3) y=4x*—6x
4) y=15x++/x 4) y=16x—2+/x
5) y:10x2+l 5) y:2x3—1
X X
6) y=sinx+3 6) y =2c0sX —4x2
7) )/=—2X2—l 7) y=—4x4—§
X X
1
8) y=—-2Jx-= 8) y=—3\/;+ix7
x 14
3 2
X X
9 = =
)y 2x+4 Ny 3—4x
sin x COS X
10) y=—+ =2
)Y < 10) y »
11) yzﬁ-cosx 11) y:ﬁ-sinx
12)y:COSX.SInX 12) y=tgx-ex
13) y=x-¢e* 13) y:sinx~(x3+2x)
4x% +1 x3 +2x8
y= 2 y=
14) 2x—X 14) 3x—x°
15) y = (2x* = 3x +5)° 15) y = (x?+ 7x - 2)®
2. Pemntsh ypaBHenue f'(x) = 0, ecnu
f(x)=3x* —4x> —12x? f(x)=2x*-3x* -12x -3
3.HanucaTh ypaBHeHHe KacaTeabHOU K rpaduky pyHKIMU y = f(x) B Touke ¢ abcuuccoil Xo:
f(x)=x—-3x> X0=2 f(x)= x>+ 27 B Touke xo =2

[Ipaktrueckoe 3anstue Ne 37 -48




«HcenenoBanue PyHKIHMHA ¢ TOMOLIbIO IPOU3BOTHON»
eanb padoThI.

®opMUpOBaHHE YMEHHUS NPUMEHEHMs INPOU3BOAHON I HCCIENOBaHUS (YHKIMA M IOCTPOEHUs
rpaduKoB QPyHKIIHI.
OOopynoBanMe: WHCTPYKIIMOHHO-TEXHOJIOIMYECKHE KapThl, TaOJMLa MPOU3BOJHBIX 3JIEMEHTAPHBIX
hyHKIMA.
Il1an BbINOJIHEHHUSI PA0OThI

1. IToBTOpPEHME TEOPETHYECKOI0 MaTepHuaJia
1) IIpaBuiia BEIUMCIIEHUSI IPOU3BOIHBIX.
2) Ilpou3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKLIUH.
3) IlpousBoaHast CIOKHON (PYHKITUH.
4) Ilpu3Haku BO3pacTaHus U yObIBAaHUS (DYHKITHH.
5) Onpenenenne KPUTHISCKUX TOYCK.
2. BpinoJsiHeHHE MPAKTHYECKOH padoThI

Teopernueckue cBejeHUs] H MeTOANYECKHE PeKOMEHAAlNH

MOHOTOHHOCTH (PYHKIHHU
Onpeoenenue. Oyuxius f(X) HaspiBaeTcs Bo3pacTawieil Ha oTpeske [a,b] eciu s Jr00BIX X1<X2 U3
oTpe3ka BbImosiHsAeTcs HepaBeHCTBO f(X1)<f(X2).B ciydae BbIMOJHEHUS HECTPOroro HEpaBEHCTBA
f(x1)<f(x2) dyHKIMs Ha3bIBAaCTCSl HEYOBIBAIOLIEl HA OTPE3KE.
Onpeodenenue. Oynxuus f(X), HaspiBaeTcs yobIBawmieii Ha otpeske [a,b] ecnam mis moObIX X1<X2 U3
oTpe3Ka BbINOJIHACTCS ~ HepaBeHCTBO f(X1)>f(X2). B ciydae  BBIOSHEHUS  HECTPOrOro
HepaBencTBa f(X1)>f(x2) GhyHKIMS Ha3bIBaCTCS HEBO3pACTAKOIIEH Ha OTPE3KE.
Ecnu Gynkuus siBisercs: yObIBarOIIEH MM BO3PACTAIOIIEH, TO OHA Ha3bIBACTCSI MOHOTOHHOM
pynkumeii.
IIpumep. byHkuus y=InX sBisieTcsi BO3pacTarouieH.
Ipumep: pynkus y=—3x+2 sBisercs yObIBaromIe.
Touku 3KcTpEeMyMa

Xo — TO4YKa MakcuMyMa (yHKIuu f(X), eciu Ui BceX T0CTaTOYHO OJU3KUX TOUEK X BEPHO
HepaBeHcTBO f(X)<f(Xo).
Xo— Touka MUHMMYMa QyHKIUH f(X), €clu A BCeX JOCTaTOUHO OJIM3KHUX TOYEK X BEPHO
HepaBeHCTBO f(X)>f(Xo).

Touka 3kcTpeMymMa — 5TO TOUYKa MaKCUMyMa JTHO0 TOYKa MUHUMYMa (QyHKITUH.

IIpu3nak Bo3pacTaHus U yObIBaHUS PYHKIIUH
dyuxkuus f(X) Bozpacraer Ha nmpomexyTke (a;b), eciu npoussoaHas f'(x)>0 Ha ITOM TPOMEKYTKE.
®yukius f(X) yobiBaeT Ha npomexyTke (a;b), eciu npousBoaHas f'(x)<0 Ha ITOM MPOMEKYTKE.
IIpu3HaKky MaAaKCUMYMa U MUHUMYMA (PYHKIHHU

Ecnmu B Touke Xo MpOM3BOHAS MEHSET 3HAK C TUTIOCA HA MHHYC, TO Xo SIBJISIETCS TOYKOH MaKCHMyMa
GbyHKIUH.
Ecnmu B Touke Xo MpOM3BOHAS MEHSET 3HAK C MHHYCA Ha IIJTIOC, TO Xo SIBJISETCS TOUYKOH MHHUMYMa
GbyHKIUH.
Kpurnueckasi Touka- To9YKa, B KOTOPOH MPON3BOAHAS (YHKIIMU paBHA HYJIO WIH HE CYIIECTBYET.

Tpu THNA KPUTUYECKUX TOUCK:
X1 — TOYKa JIOKAIIbHOTO MUHIUMYMa, SIBJISIETCSI TOYKOW IKCTPEMyMa,
X2 — Touka neperuba, HE sBrsercs Toukoit skcTpeMyma.
X3 — TOYKa JIOKAJIEHOTO MAaKCUMYMa, SBIISIETCSI TOUKOHM SKCTPEMyMa;

Cxema uccienoBanust pyHKIMHU U IOCTPOeHHe e€ rpaduka.

1. Haiinute obmacte onpeneneHus: GyHKITHH.

2. Uccnenyiite GyHKIMIO HA YETHOCTD WM HEUYETHOCTD.

3. HaiiquTe mpOMEXYTKH 3HAKOMOCTOSTHCTBA.

4. Haiinute npoMexXyTKd MOHOTOHHOCTH (DYHKIIUH, €€ SKCTPEMYMBI.

5. Haiinute mpoMexXyTKH BBITYKJIOCTH rpaduka QyHKIUH, €€ TOUKU

neperuoa.
6. Haiinure Touku nepeceuenus rpaduka GyHKIIUN C OCSIMU KOOPIUHAT.


http://www.bitclass.ru/math/theory/%D0%9D%D0%B0%D1%87%D0%B0%D0%BB%D0%B0_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0/%D0%98%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9_%D1%81_%D0%BF%D0%BE%D0%BC%D0%BE%D1%89%D1%8C%D1%8E_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%BE%D0%B9
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http://www.bitclass.ru/math/theory/%D0%9D%D0%B0%D1%87%D0%B0%D0%BB%D0%B0_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0/%D0%98%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9_%D1%81_%D0%BF%D0%BE%D0%BC%D0%BE%D1%89%D1%8C%D1%8E_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%BE%D0%B9
http://www.bitclass.ru/math/theory/%D0%9D%D0%B0%D1%87%D0%B0%D0%BB%D0%B0_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0/%D0%98%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9_%D1%81_%D0%BF%D0%BE%D0%BC%D0%BE%D1%89%D1%8C%D1%8E_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%BE%D0%B9
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7. Ioctpoiite rpaduk yHKIMH, UCTIONB3YS TOTYYSHHBIC Pe3YyIbTaThl UCCICIOBAHMUS.
AJITOPUTM HAXO0XKACHHUS TOYKH MAKCUMYMAa M MMHUMYMA (DYHKIUH
1. Haiigure npou3BoHyI0 (GyHKIUN
2. Haiitu Hy M IpOM3BOTHOM
3. HaiimuTe Touku s3KCTpemMyma
e lcnonb3yiiTe MeTOI UHTEPBAJIOB, YTOOBI ONPEACIUTH 3HAKH ITPOU3BOJIHOM;
e B TOuKe MUHMMYMa ITPOU3BO/HAS PaBHA HYJIIO U MEHSET 3HaK C MMHYCA Ha ILJIIOC, a B TOUKE
MaKCcuMyMa — € IJI0Ca Ha MUHYC.
Ipumep. Haiit Touxy makcumyma GyHKmun y=x>—243x+19.

1) Haiinem npousBoanyto: y'(x)=(x>-243x+19)'=3x?-243;

2) Pemum ypasrenue y'(x)=0: 3x?—243=0=x*=81X1=—9,x2=9;

3) [IpousBoaHas mooxuTeNbHas Ipu X>9 u Xx<—9 u orpunarenapHas npu —9<x<9. [lostomy x=—9 —
TOYKa MaKCUMYyMa.

Ipumep. TloctpouTs rpaduk GyHKIEN y =16X°+ 12X°— 5 ¢ MOMOIIBIO TPOU3BOIHOM.

Haiiyiem npousBonyio. y' = 48 x2 + 24 X onpesieaeHsl Ha BCell YHCIIOBOM OCH X.

Pemum ypasuenue 48 x% + 24 x=0

X1 = 0, X2 = —0,5, METOAOM MHTEPBAIOB ONPEAEINM, YTO MPOU3BOJHAS TOJIOKHUTEIbHA Ha HHTEPBAIaX
X <-0,5wu x >0, orpumarensHa npu — 0,5 < x < 0. CregoBarenpHO, QYHKIUS CTPOTO BO3pACTACT HA
MEPBBIX IBYX MHTEPBAJIaX U CTPOTo yObIBaeT Ha mociieaneM. OHa UMeeT JIOKalbHbIi MakcumyMm y (—0,5)
= — 4 u nokanbHbIi MUHUMYM Y (0) = -5.

[TomydeHHbIe JaHHBIE TIO3BOJIIOT HAPHCOBATH TpaduK.

Y

y

~0,5 05

I

Oo0yuarwomas Tadauna

3aoanue. Uccnenyitte u noctpoiire rpadpuku GpyHKINU:
2

a) (x)=3x* —4x° +1; 6) f(x)=— .
X —
Ne | Ilnan uccienoBanust [IpuMeHeHHE TIaHa
mara DyHKIMH 2
a) f(x)=3x* —4x® +1 6) f(x)=— .
X —

1 | Haxomum  obmacts | D(f)=R x2-1=0, x=+1,
OIIPCACIICHUS D( f ): (_ 0 — 1) U (_ 1; 1) U
byHKIIN U (1_ N oo)

2 | Uccnenyem f(—x)=3x* +4x® +1=+f(x) (o x)= x? _f(x)
byHKIIO Ha | — ¢yHKuus HU veTHAs, HU Cx2_1 =
HCTHOCTD, HEYCTHAs GyHKIHS YeTHAs
HEYETHOCTh

3 |Haxomnm  mymn | 3x* —4x® +1=0, (3x* —3x%)- | x?

(kopHH) (PYHKIUU ml (X3 B 1): 0 21 =0,
MIPOMEXYTKU e ' _n.
3HAKOIIOCTOSIHCTBA (X - 1)2 (3X2 +2X+ 1): 0, X=0- Hyb GyHKIIH
X—1=0, x=1- nynb QyHKIHH d 0 1 F
y=0 oy pEd =0



http://www.bitclass.ru/math/theory/%D0%9D%D0%B0%D1%87%D0%B0%D0%BB%D0%B0_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0/%D0%98%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9_%D1%81_%D0%BF%D0%BE%D0%BC%D0%BE%D1%89%D1%8C%D1%8E_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%BE%D0%B9
http://www.bitclass.ru/math/theory/%D0%9D%D0%B0%D1%87%D0%B0%D0%BB%D0%B0_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0/%D0%98%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9_%D1%81_%D0%BF%D0%BE%D0%BC%D0%BE%D1%89%D1%8C%D1%8E_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%BE%D0%B9
http://www.bitclass.ru/math/theory/%D0%9D%D0%B0%D1%87%D0%B0%D0%BB%D0%B0_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0/%D0%A2%D0%BE%D1%87%D0%BA%D0%B0%20%D0%BC%D0%B8%D0%BD%D0%B8%D0%BC%D1%83%D0%BC%D0%B0
http://www.bitclass.ru/math/theory/%D0%9D%D0%B0%D1%87%D0%B0%D0%BB%D0%B0_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0/%D0%98%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B9_%D1%81_%D0%BF%D0%BE%D0%BC%D0%BE%D1%89%D1%8C%D1%8E_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%BE%D0%B9
http://www.bitclass.ru/math/theory/%D0%9D%D0%B0%D1%87%D0%B0%D0%BB%D0%B0_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0/%D0%A2%D0%BE%D1%87%D0%BA%D0%B0%20%D0%BC%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%D1%83%D0%BC%D0%B0
http://www.bitclass.ru/math/theory/%D0%9D%D0%B0%D1%87%D0%B0%D0%BB%D0%B0_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7%D0%B0/%D0%A2%D0%BE%D1%87%D0%BA%D0%B0%20%D0%BC%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%D1%83%D0%BC%D0%B0

4 | Haxoaum £/(x)= (3X4 _ayd +1)/ —12x° | 2 /
[POU3BOJHYIO ) ) f/(x)= . =
dynkuun  m eé | —12XT =12x (x-1), x® -1
KPUTHYECKHE TOUKHU f' (X)z 0=x=011- 2X(X2 _1)_ 2y3 2%
KPUTUYECKHE TOYKH (PYHKITUU - (X2 1)2 - (Xz 1)2
f'(x)=0=x=0 - xpuTHueckas
TOYKa QyHKIIUH
5 | Haxonum : :
POMEKYTKH y = _ t F+ o F — —
MOHOTOHHOCTH, -}?“Hﬂ“xﬂlfﬂ LI R | R R
TOYKH IKCTpEMyMa U
IKCTPEMYMBI y (-1)<0,y (05)<0,y (2)>O y (-2)>0,y (-05)>0,
bynkin x=0 — He ABIACTCS TOUKOI y (05)<0,y (2)<0,
sKCTpeMyMa, x=1 — Touka x=0 — TOUKa MaKCHMyMa,
v, Yo =y0)=0 |y 0) "0
6 | Haxomum npeaen ) 4 3 NG
(byHKHHH npu lim (3)( —4x° + 1)= o0 lim 5 =1
X —> +o0 AX—>t0 AX—*o x< -1
7 | Ctpoum 3CKU3
rpaduka pyHKIMU ¥ / ¥ \
1
1 0 X
-1 1
X
0 1
BapuanTsl npakTHUYeckoii padoThl
Bapuanr 1 ‘ Bapuanr 2

1. Uccnenyiite GyHKIMIO Ha MAKCUMYM M MUHUMYM:

a) f(x) = 2x3+3x2-2
6) f(x)= g— x*

a) f(x) = 3x°+4x°-5
6) f(x)=x%-3x

2. I/ICHOJ'IL3y$I JaHHBIC O HpOI/I3BO)1HOI7I y ’, MMPUBCJACHHBIC B Ta6n1/1ue, OTBCTUTH HA BOIIPOCHI:

a) MPOMEXYTKH BO3PACTAHNS,
0) IpOMeXyTKU yObIBaHUS;
B) TOUKU MaKCUMyMa;

I') TOYKH MUHUMYMa.

x | (-00;5) -5 [(-5:-2) | -2

(-2.8) | 8

(8;+x) X

y| o+ 0 - 0

+

(-0:-2) [ -2

(-21) |1 ((L5)| 5 |(5;+m)

0 + y’

0 + 0 + 0

3. VccaenyiiTe ¢ MOMOIIBIO MPOM3BOIHON (DYHKIIMIO U MIOCTPONTE ee rpaduk:

a) y=x>-3x"+4

6) y=1+2x"—x*

a) y=2+3x —x°

6) y=x"—2x*+2

eab padoThbI.

[Tpaktuyeckoe 3anstre Ne 4 9 -50
«HaxoxkaeHue Han00JIbIIEr0, HAMMEHbIIEr0 U IKCTPEMAJIbHBIX 3HAYeHHI QYHKIINN




dopMHUpoBaHUE YMEHHUS HAXOXKJICHUS HAMOOJNBIIEr0, HAUMEHBIIETO M SKCTPEMAIBHBIX 3HAYCHUN
byHKIMA.
OO0opynoBanmne: MHCTPYKIIMOHHO-TEXHOJIOTUYECKUE KapThl, TaOMUIlA TPOU3BOIHBIX JIIEMEHTAPHBIX
GyHKIMHA.
IInan BeINOJIHEHUS PadOTHI
1. IToBTOpeHHE TEOPETHYECKOT0 MaTepHuaJia
1) OnpeneneHne KPUTHIECKUX TOUEK.
2) Ilpu3Haku Bo3pacTaHus ¥ yObIBaHUS (DYHKIIHH.
3) [Inan HaxoXAeHUS HauOOJBIIETO U HAUMEHBIIIETO 3HAYCHUI (PYHKIIMH Ha OTPE3KE.
4) IpaBuiia u GopMyJibl BBIYUCIICHUS TPOU3BOTHBIX.
2. BpinojsiHeHH e MPAKTHYECKOH padoThl
TeopeTnueckue cBeIeHUSI U METOANYECKHE PEKOMEHIAIMH
Ha mnpakTtuke dYacto NPUXOAMTCS peliaTh 3aqadd HAa HAXO0XKJIACHWE HAWOOJBIIET0 WIH

HAaMMEHBLIETO 3HaYeHUs (YHKIIMU Ha OTPE3KE.
A

[
»

1
1

HawuGonbmiee f(x2), Haumensbiiee f(X2)
X1, X2 — CTallMOHAPHbIE TOYKU
st Haxoorcoenusi HauboIbULE20 U HAUMEHbULE20 3HAYeHUl QYHKYuU Ha ompeske [a; B]  HyocHo:
1) HaiiTu 3HaueHue GyHKIMK Ha KOHIAX oTpeska, T.¢ . f(a) u f( b);
2) HAWTH KPUTHIECKHE TOUKU (DYHKIHH;
3) HaiiTu 3HaYCHUS PYHKIMU B T€X KPUTHUECKUX TOYKAX, KOTOPbIC MPUHAIC)KAT HHTepBaiy (a;bh);
4) u3 HaliIeHHBIX 3HAY€HUH BbIOpaTh HaUOOJIbIIEE U HAMEHbILIEE.
3ameuanue: Ecnu wa (@, b) Her cranmmoHapHBIX TOuYek, TO HawbOJbIIee W HAWMEHbBIIEE 3HAUCHHS
GyHKIUS MPUHUMAET Ha KOHIIaX oTpe3ka [a; b].
Ooyuawmas Tadauna

3aoanue. Halinute HarMeHbllee U HauOoblee 3HaueHUsI PYHKIMHU Y = x* —2x? -3 ma MIPOMEXKYTKE

[0;2].
No N ) [ 'b]
ara JIaH HaXOXKJICHUS Ymin ¥ Ymax Ha |&; [Ipumenenue miana
1 | Haxomum MIPOU3BOJHYIO (PYHKIIMH y = 4x3 —4x = 4x( x2 — 1)
2 y'=0, 4x(x? =1)=0,
Haxonum kputndeckue TOUKH QyHKIHH X=0 mm X2 —-1=0

X=-1;0;1 - kpuTHYeCcKUE TOUKU PYHKIUH

3 | BeiOupaeM KpuUTHYECKHE TOUKH, JEKalne

BryTpH [a;b] 0;1€[0;2]

4 | Haxomum  smauenms  ¢ymxpm B | Y(0)=-3
KPUTHYECKHX Toukax (BHyTpu mamHoro | Y(1)=1-2-3=-4
OTpe3Ka) U Ha KOHLIaX OTpe3Ka y(2)=16-8-3=5




S | us HalIeHHBIX ~ 3HAYeHMH  (QyHKIUH

o =y(1)=—4, —v(2)=5
BBIOMpacM HaMMEHBIIIEE U HAauOOJIbIIIee Ymin =¥(1) Ymax =¥(2)

Ipumep]. Haiitu Hau6Gonpliee 1 HaMMeHblIee 3HaYeHns QyHKIun Y = —2X° —3X* +4 Ha oTpeske
[-2; 1].

1) y(-2)=16-12+4=38 y)=-2-3+4=-1

2) Y(X)=—6x>-6x y'=0 npu X=0u x=-1

x=0e(-21)=> y(0)=4

x=-1le(-21) = y(-)=2-3+4=3

max y(x) =y(-2)=8 mn y(x) =y{d)=-1

s naxoocoenus HauboIbue2o U HauMeHbUe20 3HauYeHutl yHkyuu Ha unmepeare (a ;b ):

Ecmu dyukuus nuddepenuupyema Ha uatepBajie (@ ; b) u mMeer TONBKO OJHY CTALIMOHAPHYIO TOYKY
X0: ATO JINOO TOYKY MaKCUMyMa, JTH0O TOYKY MUHUMYMa, TOTa

€CIIM X0 - TOYKa MaKCHMMyMa, TO (DYHKIIHsI B 9TOM TOYKE MPUHUMAET HauOOJIbIlIee 3HAUCHUC,

€CIIM X0 - TOYKAa MHHMMYMa, TO ()YHKIIUS B 3TOM TOYKE MPUHUMAET HAUMEHbIIICE 3HAYCHHE.

Ilpumep 2. Yucno 36 3anucarh B BUAEC MPOU3BEACHUS 2-X MOJIOKUTEIBHBIX YUCEI, CyMMa KOTOPBIX
HAaUMEHBIIIas.

. . 6
HYCTI) IEPBBIM MHOKHUTCIIb PAaBCH X, TOrAa BTOPOU MHOXUTCIIb PABCH —.
X

CYMMa 9THUX YMCCJI paBHA X +—. IIo YCJIOBHUIO 3aa4U X — IHOJIOKHUTCIIBHOC YUCIIO. Takum O6p830M,
X

36
3ajaua CBeJach K HAXOXKACHUIO TAKOTO 3HAYEHUS X, P KOTOPOM (PYHKIHUS f(x) = X +— IpUHHAMAET
X

HanMEHbIIIee 3HaUEeHNE Ha UHTEpBAJIe X > 0.

’

Haiiném nponssonnyio: f'(x)= (x + %j —1_ 3_? _ (x+6)-(x—6)

2
X X X

CranuoHapHble TOUKM: X1 =6 U X2 = - 6. Ha unTepnasne x > 0 ecTb TOJIBKO OJIHA CTallMOHAPHAs TOUKA
x= 6.

IIpu nepexone yepe3 TOUKY X = 6 IPOM3BOJHAS MEHSET 3HAK C « - » Ha « 1 », U IO3TOMY TOUKa X = 6 —
Touka MUHMMYyMa. Cie10BaTeIbHO, HAUMEHblIIee 3HaueHue Ha uHTepBaie x > 0 QyHKUIus

f (X) =x+ 36 NPUHUAMAET B TOUKe X = 6 . DT0 3HaueHue f (6) =12
x

Omeem: 36=6-6
Ipumep 3. Haiitu Haubonbiee 1 HauMenbinee 3Hadenns Gynkmun f (X) = 2x* +3x? —36x na [-4; 3]
1) f(-4)=-128+48+144 =64
f(3) =54+27-108 =-27
2) f'(x) =6x*+6x—36
x> +Xx-6=0
X, ==3 X, =2 -€ (-4, 3)
f(-3)=-54+27+108=81
f(2)=16+12—72=-44
Omeem: % f(x)=f(-3)=81 [rEIQ] f(x)=1(2)=—44

BapuanTsl npakTHYecKkoi padoThI

Bapmuanr 1
1. Haiitn HanbospIiee 1 HAMMEHbIIee 3HaUCHUE (QYHKIIMU Ha 3aIaHHOM OTPE3Ke:



a) f(x) =x*- 8x*-9 Ha [0; 3];
0) f(x) =sin2x—x  Ha [-n/2; /2].
2. HaiiTu HanGosbluee 1 HaUMEHbILee 3HaUeHHe (pyHKIUU Ha uHTepBaie: y = [ —x*+x° ma (-3; 3).

3. Paznoxute uncno 100 Ha 2 caaraeMpIx Tak, YTOOBI KX MTPOHU3BEICHNE ObIJIO HAMOOIBIIIIM.

2, KakoBbl JOKHBI OBITH €TO PasMephl, UTOOBI

4. Ilnomanb OpsMOYTOJbHHUKA COCTaBisieT 64 cm
MEpUMETP MPSIMOYTOJIbHUKA ObLIT HAMMEHBIITHH ?

Bapuanr 2
1. Halitn Hanbosbliiee 1 HaMMEHbBIIIEE 3HAUYCHUE (PYHKIIMH Ha 3aJaHHOM OTpE3Ke:

a) f(x) =x*-2x?+5 Ha [-2; 2];
0) f(x) =cos2x +2x  wHa[-m; m].

y 2
2. HaiiTu HauGosbliiee 1 HAaMMEHbIIee 3HaueHUEe PYHKIMN Ha HHTepBayie: ¥ =——x" Ha (-o0; 0).
X

3. PaznocTth AByx uncen paBHa 10. HaiiTu 3Tu yucnia, €ciiv U3BECTHO, YTO UX MPOU3BEICHUE MPUHUMAET
HauMEHbIIIEE 3HAUCHIE.
4. TTnomanas NMpsSMOYTOJIbHUKA COCTaBisIeT 16 cM?. KakoBsl ero pasMephbl, eCiId MepUuMeTp MPUHUMAET

HauMeHbIIIee 3HaUYeHue?
[TpakTueckoe 3ansatue Ne 51 -52
«BbrunciieHue nepBoodpa3HbIX PYHKIHUID)
ean padoThl.

O06o0mIeHne 1 cucTeMaTH3alys 3HAaHUH 110 BBIYUCICHUIO TIEPBOOOPA3HBIX (PYHKINH.
OO0opynoBaHMe: MHCTPYKIMOHHO-TEXHOJOIMYECKHE KapThl, TAOJUIBI MEPBOOOPA3HBIX U HMHTETPajoB

OCHOBHBIX (D)yHKIIHIA.
1. [loBTOpEHHE TEOPETHYECKOTO MAaTEePHAJIA

1) Onpenenenue nepBooOpazHON.

2) OCHOBHOE CBOMCTBO TIEPBOOOPA3HOIA.

3) Tpu npaBuIa HAXOXKIEHUS IEPBOOOPA3HBIX

3) ®opMybl HaXOKIEHUS IEPBOOOPA3HBIX (QYHKLUH.
2. BoinosiHeHHE MPAKTHYECKOH PadoThI

TeopeTnyeckue cBeieHUsI M MeTOANYECKHE PEKOMEHIAMHT

Onpeodenenue. ®yuxuus F (X) Ha3piBaeTcs nepBooOpasHoit 11t pyHKMH f (X) Ha TaHHOM NPOMEKYTKE,
€CJIH JIJIs1 JTI0OOTO0 X M3 TaHHoTO npomexyTka F'(x)= f (x).

ITepBooOpa3Has — nepBUYHbBIN 00pa3 GyHKIUH.

OcHognoe ceéolicmeo nepeooopasnvix

Jlro6as nepBoobpazHas mist pyHkuuu f(x) Ha mpomexxyTke | 3anuceiBaetcs B Bune F(x) + C, rae F (x) —
oJiHa 13 nepooOpa3HbIX ¢pyHkuuu f (x) Ha npomexyTtke |, a C —11pon3BoIbHAS MOCTOSHHASL.

TI'eomempuyeckasn unmepnpemayus.
I'paduku Bcex nepBooOpa3zHbIX AaHHOW (QyHKIMM f (X) MOIy4aroTcs W3
rpaduka Kakoi-mubo OAHON MepBOOOPA3HON MapajieIbHbIM MEPEHOCOM
B0Jb ocu Oy.

Tao0auna
Jx) F(x) Jx) F(x) -3
a ax+C sin x — cosx+C
\,n—l
X —+ C cos X sinx+C
n+l1 NnepBoo0pa3HbIX
1 1
— In | x|+C ———= |fort+C
X COS X
i i 1 .
e e+ —— |—clgx+C
sin © x
- a' 1 . ol S
a —4+C —— |drotg x4 C
Ina 1+ x
1
i 5 |arcsinx+ C
\JI -Xx




IIpaBuiia HaxXoKIeHMsI IEPBOOOPA3HBIX
ITycte F(x) 1 G(X) — nmepBooOpa3Hbie COOTBETCTBEHHO s GhyHKImi f(X) n g(x). Torma:
1. F(x)xG(x)—mnepBoobpazunas s f(X)£g(X);
2. kF (x)—mnepBoobpasnas g Kf(x);
3.~ F(kx + b)- nepsooGpastast st f (kx +b).

Ipumep 1. Boiscuuts, sensercs mi ¢ynxiums F (X) = x 3— 3x + 1 nepooGpasHoii anst GpyHKIHH

f(x) = 3(x2-1).

Pewenue: F'(X) = (x3— 3x+ 1) = 3x?— 3 = 3(x%2— 1) =f(x), T.e. F'(X) =f(X), cnenosarenbHo,
F(x)sBnsiercs mepBooOpaznoii st pynkimu f(x).

IIpumep 2. Haiitu Bce mepBooOpasusie pyHKmu f(X):

a) f(x) =x*+3x2+5

Pewenue: Vicnonp3ys TabIuIly U MpaBuiIa HAX0XKICHHUS IEPBOOOPA3HBIX, MTOIYIHM:

5 E] 5
X

¥ ¥
Fixl= =—+3 —+ 5%+ C=—+ x*+ 5%+ C
) =] 3 =]

5

X 2
— 4 ¥4 B+ 0
Omeem.‘ ]

6) f(x) = sin(3x — 2)
Fix) = %E— cos(3x - 2N+ C = —%EDSEBX -21+C

Pewenue:

1

——cos(3dx - 21+ C
Omeem: 3 ( :I
fx) = 2

B) 7 -3x

F(x]l=—llr'| |7 - 3x| + C —lln [7-3x|+C
Pewenue: 3 Omeem: 3

Ipumep 3. Ona pynkmuu f(X) = 4 — x ? naiitn nepsooGpasHyto, TpadgHK KOTOPOil MPOXOIUT Yepe3 TOUKY
(-3; 10).
Pewenue:

Fix) =dx - +0C
1) Haiinem Bce mepBooOpasubie pyHkiuu f(x): 3

=4
2) Haiinem uncno C, Takoe, 4yToObl rpaduk (yHKIUN - R npoxoaui 4yepe3 Touky (-3; 10).
[MoacraBum x =— 3, y = 10 , mosny4yum:

=37 .

10=-12- c,

10=-12+9+C,

C=13.



3
Flx)=dx - 2 413
CnenoBartenbHO, 3 .

XE
Flul=4x - — +13,
Omeem: ) 3

BapuaHThl npakTHYecKoii padoThI
BapuanTt 1
Snsiercs mu pynxuus F(x)=x? + 3x +1 nepBooGpasHoii 1ist hyHKIHH f(X) =2X+3 HaR?
Onpenenure GyHKIUIO, 11 KoTopoit F(x) = x% — Sin2X — 1 siBsteTcs epBooOpasHoii.
Haiinute neppoo6pasuyto 1 dynxmuu  F (X) = 4x3 + cos X.

2
Haiigure obmuit Bua nepBooOpasHeIX it PyHKIUN f(x) _X _3.
3

A wnh P

X2

5. Jna dynxmum f(X) = x? HaiimuTe mepBoo6pasHyro F, NPHHUMAIONIYIO 3aJaHHOE 3HAYCHHE B
3aganHoi Touke F (- 1) = 2.
6. na ¢pynkuum f(x):sin 2X HaiauTe MepBOOOpPa3HYyl0, TpapUK KOTOPOH MPOXOAMUT Yepe3 TOUKY

M (Z ;—2) . ¥=Fix) ¥

4 5
7. Ha pucynke u3obpaxén rpaduk ¢ynkimmy = F(X) — oaHoit u3 A
nepBooOpasubix (ynkuuu f(X), onpenenéunoii Ha unTepsane (—3; 5). || Al
Haiigure konmmuecTBo pemienuit ypapuenus f(X)=0 Ha otpeske [—2; 4]. v H N\ U \'

Bapuanr 2
4
1. AABnsiercs nu pyHKUUSA F(X) = _XT +5X + 2 mepBoobOpa3zHoii 1t pyHkuuu f (X) =—x®+5mnaR?

o X o
2. Onpenenute GpyHKIUIO, I KOTOPOii F(X) = — cOS 5" x3+4  sapnsgercs mepBOO6PA3HOL.

3. Haiiute mepBoobpasnyio anst Gpynkmun f(x) = x° — SinX.

1
4. HaiinuTe oOuuii B nepBooOpa3HbIX 1t GyHKimu f (X) = i —

x* 2Ux
5. Jnsa pynkuuu f(x) = 2x - 2 Haiiaute nepooOpasHyto F, rpaguk kKoTopoil MpoXoauT yepe3 TOUKY
A(2;1)

6. Jnsa dynkuuu f(X): (4—5X)3 HaliuTe MepBOOOpa3Hyo, TpaduKk KOTOPOW MPOXOAUT Yepe3 TOUKY

M (1; zioj . 4
. /\ _1'=I~L {x)
7. Ha pucynke u3zo0paxén rpadbuk ¢yukimuy = F(X) — omnoll u3
nepBooOpasubix (ynkuuu f(X), onpenenénnoit Ha untepsane (—3; 4). /\ \/ \1
Haiigure konmmuectBo pemenuii ypaBuenus f(X) = 0 va otpeske [—2; 3]. 7

_3 of 1 \ /lﬂ"

[IpakTruyeckoe 3anstue Ne 53 -54
«HuTerpan. Teopema Herorona-JleitOHnna»
ean padoTsl.



@®opMupOBaHNE HABBIKOB IPOCTEHINEr0 WMHTETPUPOBAHUS, NPUMEHSSI 3HAHUSA O IEpPBOOOPa3HON H
IpaBUJaxX €€ BBIUMCICHUS, a TakXKe BBIYMCICHHMS 3HaueHU uHTerpana mno ¢opmyne HpioToHa-
JleiiOHuma.
OO0opynoBanmMe: MHCTPYKIIMOHHO-TEXHOJOTMYECKHE KapThl, TAOIUIBI MEPBOOOPA3HBIX W HWHTETPAJIOB
OCHOBHBIX ()YHKIIMI U UX CBOMCTB.
IInan paGorsi:
1. [ToBTOpPEHHE TEOPETHYECKOI0 MaTepuaJjia
1) [IpaBuiia Hax0Xk1eHUSI IEPBOOOPA3HBIX.
2) ®opMyJIbl HHTETPATIOB HEKOTOPHIX (PYHKLIUH.
3) ®opmyna HeroToHa - JleiiOuuma.
2. BoinoJiHeHHe IPAKTHYeCKO padoThl

TeopeTuueckue cBeieHUsI M MeTOANYECKHE PEKOMEH AT
Onpeoenenue. MuoxectBo Bcex mnepBooOpasubix F(X) + C mis dysxuun  f(X) HaspiBaeTes
HeonpeneaéHHbIM  MHTEerpagoM oT (yHkuuu f(X) ' obosnauaercs cumBonoM [ f(x) dx. Taxkum

O6p8.30M, I10 onpez[eneHmo:
[ f(x) dx =F(x)+ C, rne C = const

Oyukuus f(x) HazpIBaeTCs noovinmezpanvhol ¢yuxyueti, f(x) dx — noovinmeepanrbrsim

8bIpadiceHueM, a caM TPOIIeCcC OTHICKAHUSI MHOXKECTBA MepBooOpa3Hbix F(x) + C —
unmezpuposanuem. VIaterpupoBanue — 3To BoccraHopneHune Gpynkmmu F(X) + C o eé
npou3BoaHoi f(x) (0OpaTHOE AEHCTBHE IO OTHOIIEHHIO K TU(B(EPEHIIUPOBAHHUIO).

JI1s HAIErO JEMOHCTPALMOHHOTO IIPUMEPA: o , TJIIe
J-xza’x =2 4+ (o = ronst
3

3
x 1
?+C :§'3x2+|:|:x2
HpOBepKa: — UCXOJHAas IMOABIHTEIpAJIbHAA (bYHKL[I/IH

Tabuuua HeonpeaeJeHHbIX HHTETPAIOB

1 J.dx:x+C. 6. Isinxdx:—cosx+C.
xa+l
2. Ix"dx: +C,(a#-1). ¥ Jcosxdx:sinx+C.
a+l
3. Id—len|x|+C. 8. I —_=—cigx+C.
X sin” x
4.Ia"'dx:L+C. 9. Jldij:tgx+C.
Ina Cos” X
o. Ie"'dx:e* +C. 10. I dx7 =arctgx+C .
o 4o
Ecmu  F(X) - mepBooOpasnas ¢ynkiuu f(X) , To pasmocte  F(b) - F(a) Ha3biBaercs

b
onpeonénnvim unmezpanom ot Gynxuu f(X) Ha otpeske [a; b] u o6o3HavarOT I f(x) dx.

a
a — HIWKHHHN Tpeiesl HHTErpUpoBanus, b - BEepPXHUIA Npe/ie HHTErPUPOBAHHUS,
f(x)- mogpIHTErpaNTbHAS QYHKIUS, X - NEPEMEHHAs UHMeSPUPOBAHUSL.
JlJ1 BBIYMCIIEHUS ONIPEIETIEHHOIO UHTETpala npuMeHsiercs gpopmyna Horomona — Jlenonuya:



OcHOBHbBIE CBOKCTBA ONpeaeJICHHOTO MHTErpaJia

]Lf(x)dx=0 j.f(x)dx:].f(x)dx-kj.f(x)dx
Idxzb—a j.cf(x)dx=cjf(x)dx,c—const
[ fGoyde=- ! f(x)dx j( ()t g(x))dxzj‘ f(x)dxi_b[ g(x)dx

2
Ilpumep 1. Bpraucioute UHTErpai j(— 4% + 4 + x? )dx .
2
Pewenue. Halinem MHOXECTBO BCeX MEPBOOOPA3HBIX sl PyHKIMHU — 4X + 4 + x2:
x2 x3 2 x3
F(x):—4-7+4-x+?+C:—2x +4x+?+C.

[Tonb3ysce popmynoit Hetorona-Jleitbuuia, nomyyaem:

T(—4X+4+X2)dx=(—2x2 +4x+§J22 =£—2-22 +4-2+2_;j_{_2.(_2)2 +4.(_2)+(—2)3J

-2

= —8+8+§ — —8—8—§ =211.
3 3 3

Ilpumep 2. Bpruucnure

1 3
s (8] (3] (39123 (131332

-1

IIpumep 3. BeruvcauTe UHTErpa, UCIONIb3Ysl OCHOBHBIE CBONCTBA!
4 iy 4 4 4 (2 1 1 )]
[@+2x—x"dr=8dx+2[xdr- [ dx=8(x)", +2. 5(.—H:||“_2 -3 ()=
-2

-2 -2 -2

= 84— (=20 + 4% - -20% —%(43 — (=271 =8-6+{16-4 —%{64+8} =

=4u+12-24 =36
BapuanTsl npakTHUYecKkoi padoThl
Bapmuanr 1 \ Bapmuanr 2
1. Beruucaure nHTErpasbl:
1 2 T V4
1 % = >
34y - - . ; . 2 9 2
1) _'EX dx;; 2) 'IXS dx; 3) {rsm xdx 1) Jlx“dx; 2) £% 3) jﬁcosxdx;
2
4) f d)Z( . 9) ?COSZXdX; 6) ?;dx, 4) f dx 5) TZSinldx' 6) 3 T dx;
_z COSX x 0 Siﬂz(x+”j J.sinz X 3 J.cosz 3x
: 4 : : : :
z 4 2 2 0 4
2 . H . .
7) l.[(1+c052x)dx’ 8) ISIn 2x dx; 9) I(2X+3X2)dx’ 7) .[ o )] _|.(3X2 +1)dX; 9)1.\/; dx;
0 27 1 SHN2X+5 % 1




V4

dx 7 4 . 9 i 0 4
10) {7 11)]2'—m dx; 12)_[\/; dx 10) j'(gxz ax)ix; 11) Id_;( 12)J.cos 2x dx
et 1 0

2. L[OK&)KI/ITC CIIpaBCAJIMBOCTh paBCHCTBA:

3 s j‘(2x+1)dx=j‘(x3 —1)dx
_[cos xdx = Ixzdx : 5
0 0

[IpakTuueckoe 3austue Ne 7
«IIpuMeHeHHe MHTErPaJIa K BbIYUCIEHUI0 GU3NYECKUX BeJIMYMH U IUIomIaaei»
eanb padboThbI.
DopMHUpPOBaHUE YMEHUS IPUMEHSTH [TOHATHE ONPEIEIIEHHOTO UHTETPajla K BEIYMCIICHUIO IJIOMAAeH
IJIOCKUX UTyp.
O0opynoBaHHMe: MHCTPYKIIMOHHO-TEXHOJOTHMYECKHE KapThl, TAOMUIIBI MEPBOOOPA3HBIX W HWHTETPAJIOB
HEKOTOPBIX (PYHKINH, TAaOIUIA CBOMCTB ONPEIeIIEHHOT0 HHTETpaa.
1. IToBTOpEHME TeOpeTHYECKOT0 MaTepHaJia
1) OcHoBHBIE TIpaBUJIa BBIYUCIICHNS HHTETPAJIOB.
2) OnpenencHue KPUBOIMHEHHOM TpaIleIuH.
3) ®opmyiia Herotona - JleiOHua.
4) Borurcnenue miomaan GUrypsl ¢ MOMOIIBIO ONPEAeIEHHOTO HHTErpaia.
2. BoinoJiHeHHe IPAKTHYeCKOii padoThl
TeopeTnueckue cBeleHUS M METOANYECKHE PeKOMEHIAINU

Onpeodenenue. KpusoiamHeilHOH Tpamenue
3

HaspiBaeTcsi  (urypa,  orpaHuueHHas  rpadUKOM 1
HEMPEPBIBHOW M HE MEHSIOIIEH Ha OTPE3KE [a; b] 3HaKa — y=1a
¢bynkuuun  f(X), npsmMeiMu X =a, X=b u oTpe3kom / RN
[a;b].
Inomanb S KPUBOIMHEHHON TpaNeny HAXOJUTCS
o Gopmyie: b o, b *

S=[f(x)dx=F(b)-F(a)
a

Anzopumm HAX0MHCOCHUA NAOWAOU KPUBOJIUHEIIHOU mpaneyuu
1. IToctpouts rpadpuxu TUHUI.

2. OnpenenuTb KPUBOJIMHENHYIO TPATIELIHIO. ¥

3. Beimenuts GyHKIu0 f, orpaHUYMBAIONIYIO TPAICIIHIO. = 0

4. Onpenenuth oTpe3ok [a;b] ocu Ox. —n ®
5. Haiitu oqny 13 nepBooOpasHbix GpyHkmmu f. S

6. Ucnionb3ys popmyiny S=F(b)-F(a), Beranciauts miomaib.

Bosmosken cienyromuii ciaydait, koraa f(X) < 0 ma [a,b] = (%]

b
Torma S= j— f (x) dx




Ilnomaas GHUCrypsI, or paHHUEHHO

HHIMI: X=a; x=D; y=0 1 y=f{(x)
&
=0 § = [ flx)dx

i
=,
£

Xz 1 X

ITnomage ¢irypsl, orpaHHUeHHOH HERHINIT ¥ =[x 1t y=g{x ).
Halirs TouxH nepeceueHi X 1 x; H3 yenosma: f{x)=gfx)
5= Ifﬂ'x]— glx)dx

Ilpumep 1: Boraucnure miomanb GUrypbl, OrpaHUYEHHON JIMHUSAMH y = — x?—2x+3, OCAMH KOOpPAMHAT U
npsamon x=2.
Pewenue: IloctpouM JaHHBIE TUHUU

Y=0

Haiinem Touku nepecedenns rpaduka dyHkmmn ¢ ockio Ox: ¥ =—x°—2x+3, —x*—2x+3=0,
X1— 11 X2 = _3
1 E E 12

8 1 5
=——-1+3-(—-=-4+6)+(—=-1+3) ==+ —+—=—=— = 4(x8.€0.
S 3 ( 3 )+ 3 ) 3 3 3 3 (.0,

Ipumep 2: Byrauciure miomans Gpurypsl, orpanndersoi muamsvu f(X)=0.5x2+2x+3, g(X)=3-X, Xx=-3, X=2.
Crponm mapa6oiy f(X)=0.5x2+2x+3

BetBu napaGosbl HanpaBieHsl BBepX. BepiinHa HaxoauTbest B Touke (2;1)

Touka mepeceuenus: ¢ ocpto opauHaT (0;3). YUeptum mnapabony ¢ moMoIblo Jekana (1radioHa)
napa6onst y=0.5x2.

[Mpsimyto g(X)=3-x crpoum 1o aBym toukam (2;1) u (0;3).

¥

g
i

o 2 o 2
2 a
5= _J;f'ix]d.r+!g{x]dx = _J;{U.Sx: +2x + 3dx + !{3 —xldx == (%+x: - 3;:) 3 +(3x -

9
$-9+9+6-2=85



3aoanue. Berauciaute miomanb GUrypsl, orpaHuYeHHON JTMHUSMH:

a) y=+/X, y=2,x=9;

Oo0yuarwmas Tadauna

0) y:xz, y=2-Xx,y=0.

IInan BEIMHUCICHUS

Ne TJIOIIA AN [IpumeHeHne 11aHa
mara | KpUBOJIMHEHHOW TpamneLyuu a) y:\/;, y=2,x=9 6) y=X2 y=2-x,y=0
1 | Crpoum 3aiaHHbIC JUHUU U v
LITPUXOBKOU oTMeYaeM
¢burypy, miomanb KOTOpoiu ¥ c F:}{E
HaJ0 HaUTH. YCTaHOBHM, 9 B -
ABIseTCd JM 3Ta ¢urypa T 0 C
KPHUBOJIMHEHHOM Tpalenueu A £
0 @ b
AN
] o b
2 | anuceBaeM Qopmyny i | S =S agcpe — SABDE = S=Spac +SacB =
BBIUUCIICHUS IUIOILAH b b a b
MCKOMOH (urypbl = [+/xdx — [ 2dx = [ x2dx + [(2 - x)dx
a a 0 a
3 | Haxonum IIpeebl =Jx — 2
MHTETPHPOBAHHUS y '=Jx=2=x=4, y L=
y=2; y=2-X;
a=xp=4Db=xg=9 =x? +x-2=0=x=-2]1
4 | Beruucnsem HUCKOMYIO 9 9 3 9 1 ) 2
wiomiaas mo Gopmyie (¥) S = I&dx _Ide X = J X“dx +J.(2 —X)dx =
Y Y 3 0 1
4 3t 2\(2
9 2 — X_ +| 2X — X_ = l +
—2X|4_§(27—8)—2(9—4): 3 2 3
0 1
8
=, + 4'_f - 2_1 :§)
3 2 2) 6
2
S = 25 (KB.GI[.) Ss== (KB.@)I )
BapuanTsl npakTHYecKkoi padoThI
Bapmuanr 1 ‘ Bapuanr 2
1. 3antucatb (OpMYJIbI JAJIsl BBIYMCIICHUS JAHHBIX KPUBOJIMHEHHBIX Tpaneuuid:
1. v 1. y

y=f(x)

)

<

QD
o

>

)

=
[
~<

y=fx)

y=g(x)

[S 7




2 y 2
8o V=2 y=x
-
./’l .
4 N 1
] [}
] 1
] 1
] ]
! |
] X \ X
0 2 - 2 0 2
3 y 3 y
11 y=sinx
0 \ X
T~

2. Bvibepume npasunvbHblil 8apuarm omseema.
[Tnomans Gurypsl, n300pakeHHON HA PHUCYHKE, BEIYUCISETCS 10 (hopMyIe:

Vel ds-fids
1
6)S:j1(x2+2}ix+2 3 - 6)5:?(—x2+4)ix+3 3 -
B) S—_lf(x2+2>1x—2 I [ 12 :
- i y B) S:_jz(4—x2)ix—3 i .
= 0 1 2 A1 1 2

3. BoruncauTh miomaas GUrypbl, OrpaHU4eHHOMN JIUHUSIMU:

1) y=X2| y=01 x=4;

1) y=x%, y=0, x=-3;
2) y=x*+2, y=0, x=0, x=2;

2) y=x3, y=0, x-3, x=1;
s _ _72'.
3) y=sinx, y=0, X=23 3) y=cosx, y=0, x=-2%, x==.
4) y=x2-3x+4, y=x+1 ) *
y Y 4) y=05x*-2x+3, y=7-x

[IpakTryeckoe 3anstue Ne 55 -56
«BbIYHCIeHHEe BEPOSITHOCTEH, CBOMCTBA BEPOATHOCTE
eab padoThI.
dopmMupoBaHUE YMEHUS IPUMEHATH (HOPMYJIbl BBIYMCICHUS KJIACCHYECKOH BEPOSITHOCTH, TEOPEMBI
CJIOKEHUSI 1 YMHOXKEHHS BEPOSITHOCTEH JIJIsl pEeLIeHUs 3a1a4.
O0opynoBanme: HHCTPYKIIMOHHO-TEXHOJIOTMYECKHUE KAPTHI.
1. IloBTOpPEHNE TEOPETHYECKOI0 MaTepHAaJIa
1) CobbITHE, BEPOSITHOCTH COOBITHS.
2) CrnokeHre U YMHOKEHHE BEPOATHOCTEH.
3) [lonsiTHE O HE3aBHCUMOCTU COOBITHM.
2. BeinoJyiHeHHe NPAKTHYECKOH padoThl
TeopeTnueckue cBeieHUsI M MeTOANYECKHE PeKOMEH AT
Kuaaccuueckoe onpenesieHue BepoOATHOCTH
OCHOBHBIM MOHSATHEM TEOPUU BEPOSTHOCTEN SBISIETCS MOHATHE CIIy4alfHOTO COOBITHSL.

Cobvtmue — 510 mo0oe SBIICHUE, KOTOPOE MPOUCXOAUT WA HE TPOUCXOAUT WIIH PE3YNIbTAT
UCTIBITaHUH, HaOMIOeHMid U siBeHNi. COOBITHSI 0003HAYAIOT 3arjJaBHBIMU JTATUHCKUMH OykBamu A, B,
C..




Cnyuaitnbim cobOvimuem Ha3bIBACTCA COOBITHE, KOTOPOE IPH OCYIIECTBIEHHUH HEKOTOPBIX
YCJIIOBUH MOKET IIPOU30UTHU WIN HE IIPOU3OUTH.

Hanpumep, BbIajieHue MIECTEPKH IPH IMOAOPACHIBAaHUM WIPATBHOM KOCTH, TOMNAJaHUE B
HEKOTOPbI OOBEKT WJIM HpOMax MHpU CTpenbOe Mo ATOMY OOBEKTY W3 JAHHOTO OPYIHS SIBIISETCS
CIIy4aliHbIM COOBITHEM.

CoObITHE HA3bIBACTCS OOCHIO8EPHBIM, €CIH B PE3yJbTaTe UCIBITAHUS OHO 00S3aTENbHO MPOUCXOIMUT.
Heeo3Mo0a#cHbIM HA3BIBACTCS COOBITHE, KOTOPOE B PE3y/IbTaTe UCIBITAHUS TIPOU30MTH HE MOKET.
Crnyuaiinble COOBITHS Ha3bIBAIOTCS HECO8MECHHbIMU B JAHHOM WCIBITAHUH, €CIM HUKAKUE J1BA U3 HHUX
HE MOTYT MOSIBUTHCSI BMECTE.

Crnyyaiinple COOBITHS OOpa3ylOT MOJHYIO TPYIILy, €CIH IPH KaXIOM HCIBITAHUH MOXET
MOSIBUTKCS JIFO00E M3 HUX M HE MOXKET MOSIBUTHCS KAKOE-JIMOO0 HHOE COOBITHE, HECOBMECTHOE C HUMU.

PaccmoTpuM mosHyrO rpyIiy paBHOBO3MOXKHBIX HECOBMECTHBIX CIydalHbIX cOObITHH. Takue
coObITHs OyJeM Ha3biBaTh Mcxoaamu. Mcxon Has3pIBaeTcs: OJIaronpusTCTBYIOIINM MOSBICHUIO COOBITHS
A, ecnu TIOSIBJIEHUE 3TOT0 COOBITHS BIIeUET 3a OO0 mosBIeHUE COOBITUS A.

Jlomio ycrexa TOTO WJIM MHOTO COOBITHSI Ha3bIBAIOT BEPOSTHOCTHIO 3TOTO COOBITHS M 0003HAYAIOT
P(A).
Onpeoenenue. BeposTHOCTB JTH000T0 COOBITHSI OIpeesieTcs KaKk OTHOIICHHE Yrciia M 6JIaronpusTHBIX
IUIs1 COOBITHS A DIIEMEHTAPHBIX UCXOJIOB K OOIIEMY YMCITy 3JI€MEHTapHBIX HCXO0B N.

P(A) = %

Cesoticmeo 1. BeposITHOCTb JOCTOBEPHOTO COOBITUSI PaBHA €UHUILIE
Ceoticmeo 2. BepoATHOCTh HEBO3MOKHOT'O COOBITHS paBHA HYJIIO.
Csoticméo 3. BeposSTHOCTb CIIy4aiHOTO COOBITHSI €CTh IOJIOKHTEIBHOE YHUCIIO, 3aKI0YEHHOE MEXIY
HYJIEM H eIMHHLICH.

HTak, BepoATHOCTB JII000T0 COOBITUS YIOBIETBOPSET IBOMHOMY HepaBeHCTBY 0<P(A)<I .
Ilpumep 1. HailTu BepOSTHOCTH MOSIBIICHUS NPH OJTHOM OpOCAHUU UTPATBbHOM KOCTH YHCIa OUYKOB,

Oonbmiero 4.
Pewenue: A — « IOSBIIEHUE YHCIIAa OYKOB, OOJIBINEro 4» 7 =6 - 4KCIIO BCEX UCXOMOB, M = 2 —
OsaronpusaTCTBYOMUX coObITHIO A (5,6 ) P(A) = L % = % OtBet: P(A) = L %

n n

Ilpumep 2. Hexto, meperacoBbIBas Kooy u3 36 KapT, U3BJICKAET OTTYJa CIIy4yalHbIM 00pa3oM OIHY
kapTy. KakoBa BEpOsSITHOCTb TOTO, UTO 3TO OyAeT Ty3?

Pewenue: Ty30B Bcero 4. 310 KOIMUECTBO OJIArONPUATHBIX UCX00B. Beero kapt 36 - 3T0 KOJIMYECTBO
BCEX UCXO0JI0B UcTbITaHUs. ViIckomast BeposTHOCTh paBHa 4/36 = 1/9

Ilpumep 3. B xoHBepTe cpenu 25 KapTOueK HAXOAWUTCS pas3bICKMBaeMas KapTouka. M3 koHBepra
HayJla4dy u3BJIe4eHO 6 kapTouek. KakoBa BEpOSITHOCTh, UTO CPE/Id HUX OKaXETCs Hy)KHasi KapTouka?
Pewenue: W3Bneur 6 kaprouek m3 25 MoxknO C®5cmocobamm. DTO KOIMYECTBO BCEX MCXOJIOB.
[ToncunTaemM KoJauMuecTBO OIaronmpusTHBIX MCXOAOB. Eciiv HykHas KapTouyka yke ecTb B Habope, TO
oCTaJbHBIE AT KapTouek U3 24 MOKHO BEIOPaTh C°24 crioco6amu.

241
05 1191 | 61
play-Co SO 24616,
i 251 al 2al 25
611321

Boruncienue BepossTHOCTEH ¢ MOMOIIbIO GOopMyT KOMOHHATOPUKH
Ilpumep 4. B naptum u3 N =10 neraneif umeercs L =7 craHmapTHBIX.
Haypnauy otoOpanbl K= 6 nmeraneit. HaliTh BEpOSTHOCTH TOTO, YTO CpeAM OTOOpaHHBIX JAeTalei
POBHO I =4 CTaHJapTHBIX.



Pewenue: Yucno N BceX BO3MOXKHBIX JJIEMEHTAPHBIX HMCXOJOB BBIOOpAa PaBHO YHUCIY CIIOCOOOB,

o o k
KOTOPbBIMU MOXHO u3BiIeyb K JAC€TaJICu 3 N ACTAJICH, T.c. N = Cyv — qucity

coueranuii u3 N anemenTtos no K.
i 6 10.9.8.7
n=Cuy = Cio = 2321 =210

[TomcunTaeM 4YHCIIO HCXOOB, COCTABISIONIMX HHTEpecyrolnee Hac coObitue A — (cpenu K meraneit

POBHO I' CTaHJIAPTHBIX). W3 Kk cranmapTHBIX JeTajen B3STh I CTAaHIAPTHBIX neTaei
r (v

moxao Ck crocoGamu, pU 3TOM OCTalbHbie K— I neraseil TOMKHBI ObITh HECTAHJAAPTHBIMHU; B3STh

Ck—.?'

ux n3 N — L HecrangapTHBIX JeTaneu MOXHO “H¥-I crocobamu. Yucno m Bcex

F ke-r
6HaFOHpI/IHTCTBy1'OH_H/IX A HCXO0J0B paBHO IIPOU3BEACHUIO m= Ck 'CN*L .

, . 16545,

¥ k- _ =

m=CrCyr = G.C; = 4.3.2.1-21 = 105.

BepositHOCTh  cOOBITHS A paBHAa  OTHOUIGHHIO M —  YWClIAa  HMCXOJOB,  OJATOMPHUSATCTBYIOIIMX

COOBITHIO A4, K N — YHCITy BCEX BO3MOXKHBIX JJIEMEHTAPHBIX UCXOJIOB
Cr-Cir 105

m I —
P(A) = » = Cw 210 = 0,5.
Onpeoenenue. Cymmoii (o0beuHeHrEM) AByX coObiTuii A u B (0o603Havaercs A+B, A wiu B)
HA3bIBACTCS TAKOE COOBITHE, KOTOPOE 3aKIIFOYAETCS B TOM, YTO MPOUCXOAUT XOTS OBl OJTHO U3 COOBITHIA,
T.€. A mnu B, wim o0a oTHOBpeMEHHO.
Onpeoenenue. Ilpouszsedenuem (nepecedcHrueM) 1Byx coobituii A u B (00o3Hauaetcs AxXB, A u B)
Ha3bIBAETCS TaKOe COOBITHE, KOTOPOE 3aKII0YAETCS B TOM, UTO MPOorcxXoaat oba coositus A u B Bmecre.
Ilpumep 6. B nepBoM simuke 1 Genblid M 5 4epHBIX IIApOB, BO BTOPOM 8 OebiX U 4 yepHbIX Inapa. 13
KaXKI0TO SAIIUKa BBIHYJIH 10 1mapy. HailTu BeposITHOCTH TOTO, UTO OJJMH U3 BBIHYTHIX IIAPOB OEIbIif, a
IPYrOo¥ — YEpHBIN.

1

Pewenue. O603HaunM cOOBITHS: A — BBIHYJIM OCJIBIN 1Iap U3 MepBoro simka, P(A)= -

- . 5
A - BBIHYJIU YEPHBIH 1ap U3 NepBOro sumka, P(A)= "
B_

ol | b3

Oenblii map u3 Broporo siuka, P(B)=
— . 1
B - uepHbIii map u3 Broporo smuka, P(B)= 7

Ham Hy»HO, 4TOOBI IPOU3OILIO OAHO U3 COOBITUI AZ ymm 48 Tlo TeopeMe 00 YMHOXKEHUU

_ _ 10 BEPOATHOCTEH:
PlAR = — FlAD) = —
18 18
= = = - 11
Torza uckomasi BEpOsSITHOCTb 0 TeopeMe clioxeHust oyner £ = F{AE+ AF) = P(AE)+ P(AE) = 5

Ilpumep 7. 3 monHOW kojonbl KapT (52 IIT.) OAHOBPEMEHHO BBIHMMAIOT 4eTbipe KapThl. Hailtu
BEPOSTHOCTH TOT0, YTO CPEJIU ITUX YEThIpeX KapT OyJeT XoTs Obl oHa OyOHOBas KapTa.
Pewenue. Tlycth coObiThe +1 03HAYaeT «cpeay YETHIPEX BBIHYTHIX KapT €CTh XOTs Obl 01Ha GyOHOBas

kapta». Torma £ {ﬂ}: 1-F ("_q) CoGbrtne A 03HA4YaeT, YTO BCE YETHIPe KapThl He OyOHOBOW MacTH.
27 3

BeposATHOCTH TOTO, 4YTO CIy4YailHO B3iTas W3 KOJoOjAbl Kapra He OybHOBas - -0 4y

] )

IIpumep 8. BeposATHOCTH XOTsSI ObI OHOTO MOMAJAHUs B MUIIEHb CTPEJIKOM IPU TPEX BBICTpENIaX paBHA
0,875. Haiitu BepOATHOCTb IONIa/IaHNsl B MULIIEHb [TPH OJJHOM BBICTpPEIIE.



Eciu 0603Ha4UTh p — BEPOSATHOCTH MOMAJaHUSI CTPEIKOM B MUIICHb MPH OJHOM BBICTPEIE, TO
BEPOSITHOCTh MTPOMaxa MpHu OJHOM BBICTpeEJIe, OUeBHIHO, paBHa (1 — p).

BeposTHOCTH Tpex IMPOMaxoB U3 TpeX BhicTpenos pasHa (1 — p)3.
Ota BeposTHOCTh paBHa 1 — 0,875 = 0,125, T.e. B 11eJ1b HE TONAAAIOT HU OJIHOTO pasa.

Momyuaem: (1~ 2)°=0125  1-p=05  p=05
Ilpumep 9. Uemy paBHa BEpOSITHOCTb TOTO, YTO NPH OPOCAHMHM TPEX HIPAIBHBIX KOCTEH 6 OYKOB
MOSIBUTCS XOTS1 OBl HAa OJIHOW U3 KOCTEM?

1

Pewenue. BeposATHOCTb BhINAAEHUs 6 OUKOB IpH OJHOM Opocke kKoctu (coObitue £) pasna © .
5

BepoaTHOCTh TOro, 4TO He BbIIaneT 6 0ukoB (coObitne ) - & . Bepoarnocts Toro, uro mpu 6pocke

_ (5 ]3 125
TPEX KOCTEH HE BHINAJET HU pa3y 6 OUKOB paBHA 6 216

1259

Torma BEpOATHOCTB TOTO, YTO XOTs ObI O/IMH Pa3 BBINAJIET 6 OUKOB, paBHa 216 216,

Ilpumep 10. OguH U3 TpeX CTPEIKOB IMPOU3BOJUT JBa BhICTpeNa. BeposaTHOCTh monajgaHus B LUEidb IpU
OJIHOM BBICTpeNie NI mepBoro crpenka paBHa 0,4, mias Broporo — 0,6, mis tperbero — 0,8. Haittu
BEPOATHOCTH TOT'O, UTO B LI€JIb MOMAAYT JBa pa3a.

1

BeposTHOCTB TOTO, 9TO BBICTPEIBI IPOM3BOAUT IIEPBHIN, BTOPOH Il TPETHIA CTPEJIOK PaBHA = |
BeposiTHOCTH TOTO, 4TO OJUH U3 CTPENKOB, MPOU3BOJSIIMX BBICTPEINBI, JBa pa3a MOMagacT B
1[e]1b, PABHBI:

T na? e
- nnst mepBoro crpenka; F1 = 047 =0.16;

2 2 .
- TSl BTOPOTO cTpenika: £2 = 0.67 =0,36
1 _ 2 _ .
- 7% TpeThero ctpenka: F3 = 08 = 0.64;
VIckoMast BEpOSTHOCTb paBHa:
Lyl s lgierozer064 -2
F 3 F1 3 Ey 3 P 3 : : 75

Ilpumep 11. CTyneHT pa3bICKUBAET HYXHYIO eMy (OpMyJly B TpeX ClpaBOYHHMKaX. BepostHocTu ToroO,
91O (popMyIia COJEPKUTCS B MEPBOM, BTOPOM M TpeTheM crpaBouHukax pasHwl 0,6; 0,7 u 0,8. Haittu
BEPOSITHOCTH TOTO, 4TO (opMysa COIEpKHUTCS 1) TONBKO B OJHOM CHPAaBOYHHUKE; 2) TOJHKO B JIBYX
CIpaBOYHMKAX; 3) BO BCEX TPEX CIPABOYHUKAX.

Pewenue. A — dopmyna colepKUTCs B IEPBOM CIIPABOYHUKE;

B — hopmyna conepkuTcsi BO BTOPOM CIIPaBOYHHKE;

C — dbopmyna colepKUTCs B TPEThEM CIIPAaBOUHUKE.

Bocnonbe3yemcst TeopemMamu CI0KEHUSI 1 YMHOXKEHUSI BEPOSATHOCTEH.

L PLABC + ABC + ABC = P(ABCH + P(ABT + P(ABCH =

=0,6-0,30,240,4.07.0,240,4.0,3.0,8= 0,188
5 PlARC+ABT+ABC=0,6.0,7.0,240,6.0,2.0,840,4.0,7-0,8= 0,452
3 P(ABCY=0,6-0,7 0,8=0,336

BapuaHTbl npakTH4YecKOH padoThI
Bapmuanr 1



1. 13 100 U3roToBIEHHBIX NAJIBTO OKA3aJI0Ch 7 TPETHETO COPTA, a OCTAIBHBIE MAIBTO IEPBOIO U BTOPOTO
coprta. KakoBa BeposITHOCTb, YTO MATh OTOOPAHHBIX MaIbTO OYAYT MEPBOTO MM BTOPOTO COPTA.

2. W3 ypusl, B koTopoit 30 mapoB Oenbix u 4 KpacHBIX, HayJjauy BEIHUMAlOTCs 3 mapa. Halitu
BEPOSITHOCTH TOTO, YTO CPEJIM HUX €CTh XOTS OBl OJMH KPacHBIH miap.

3. U3 nonuoro Habopa kocTeit fomMuHo Hayraja 6epyT 3 koctu. KakoBa BepOSITHOCTH TOTO, UTO XOTSI ObI
JIBE U3 HUX Ay0au?

4. B ypHe 6 Oenbix U 5 KpacHBIX 11apoB. Hayran mociienoBatenbHo 0€3 BO3BpaTa BEIHUMAIOT 2 I1apa.
Haiiti BeposiTHOCTB TOTO, YTO 00a 11apa KpacHBbIE.

5. Iaptus u3 100 uzpennii conepxkut 40 uznenuit 1-ro copra, a octaiabHbie BTOporo copta. Haygauy
OepyT 4 u3nenus, HaiiTH BEPOSITHOCTh TOTO, YTO BCE OHU OyIyT OJHOTO COPTA.

6. Tpoe OXOTHUKOB OJTHOBPEMEHHO BBICTPEIIIIN B 3aiilia. HaliTu BeposITHOCTH TOTO, YTO 3as1] Oy1eT
yOUT, €ClTi KaK]IbIi M3 OXOTHUKOB yOUBaeT 3aiina ¢ BepositHocTeio 0,5; 0,7 u 0,9 cooTBeTcTBEHHO.
7. B anexTpuueckoil Lenu 3 31eMeHTa, KOTOPbIE BBIXOIAT U3 CTPOSl HE3aBUCUMO JIPYT OT JIpyra C
BepoaTrHocTsiMu 0,3; 0,2 u 0,1. OnpenenuTs BEpOATHOCTh pa3pbiBa LIENH IPU HapaiieIbHOM
COCJIMHEHHUH JIEMEHTOB.

8. B mupamuie 10 BUHTOBOK, TPpU U3 KOTOPBIX CHAOXKEHBI ONTHUYECKUM TpHLieTIoM. BeposTHOCTH TOTO,
YTO CTPEJIOK MOPA3UT MUILIEHB MPU BHICTPEIIC U3 BUHTOBKHU C ONTHYECKUM TpuIlesnioM, paBHa 0,85; nis
BUHTOBKHU 0€3 ONTUYECKOTO MPHIIeia 3Ta BEpOSITHOCTH paBHa 0,7. HaliTu BeposSTHOCTBH TOTO, YTO
MUILIEHb OyIE€T MOpakeHa, €CIIM CTPEJIOK MPOU3BEIET OJIMH BBHICTPEII U3 HAyJady B3sSTOM BUHTOBKH.

Bapuant 2
1. Crynent 3naet 30 u3 40 BorpocoB nporpammsbl. Kaxkaplit OuieT cogepKuT J1Ba BOIpOca MporpaMmabl.
HaiiTi BeposiTHOCTB TOTO, YTO CTYZCHT 3HaeT 00a Bompoca Ouiera.
2. B maptuu u3 10 npubopos 8 He umerot aedexra. HaiiTu BEpoOSITHOCTD TOTO, YTO U3 ABYX Hayaady
B3SITBIX IPUOOPOB XOTsI OBl OJMH Oe3 nedekra.
3. OTKpbIBAIOTCS OJIHA 3a IPYTOil KapThl KOJIOABI U3 36 mTyK. KakoBa BEpOSITHOCTh TOTO, YTO MIEPBOI
KapTOW MUKOBOI MAacTH OKa)keTcs msATas kapra?
4. Cpenu 17 cTyI€HTOB TpyIIIbI, U3 KOTOPBIX BOCEMb JIEBYIIIEK, PA3bIIPHIBAETCS CEMb OUJIETOB, TPUYEM
KaX/IbIif MOKET BBIUTPATh, TOJIBKO OJUH OmiieT. KakoBa BepoSATHOCTB TOTO, YTO Cpean olianaTenei
OUJIETOB OKAXYTCS YeThIPE ACBYIIKH?
5. HaiiTu BEpOSITHOCTb TOTO, UTO B 4-X 3HAYHOM HOMEpE HayAady B3ATOW MAIlIMHBL: a) Bce U (P
pa3nuyHsbl, 0) Bce LU(PHI OTMHAKOBBHI.

6. JIBa cTy/ieHTa UIYT HYXKHYIO KHUTY B MarasuHax. BeposiTHocTk Toro, 4ro KHura OyzieT HailieHa
IIEPBBIM CTYJI€HTOM, paBHa 0,6, a BTopsIM - 0,7. HaiiTh BEpOATHOCTB TOTO, YTO TOJIBKO OAWH CTYIEHT
HAWJET KHUTY.

7. [IBa cTpeliKa AeIaroT 110 OJHOMY BBICTPEIY B OJHY U TY XK€ MULICHb. BEpOATHOCTH IONIajaHus B Hee
nepBbIM cTpeskoMm 0,7, a BTopeiM paBHa 0,6. HaliTi BeposTHOCTh TOTO, UTO a) MUIIEHb OyJIeT
nopakeHa; 0) TOJIbKO OJJHO MOMNa/laHue B LEb.

8. B mupamujie 25 BUHTOBOK, 8 U3 KOTOPBIX CHA0KEHBI ONTHYECKUM MpHIIeTIoM. BeposTHOCTH TOrO, 4TO
CTPEJIOK ITOPA3UT MUILIEHB NPU BBICTPEIIE U3 BUHTOBKHU C ONITUYECKUM NpULENoM, paBHa 0,9; nis
BUHTOBKHU 0€3 ONTUYECKOTO MPHIIeIa 3Ta BEpOSITHOCTH paBHa 0,65. HaliTh BepoOSITHOCTH TOTO, UTO
MHUILIEHb Oy/IeT MOpa)keHa, €CIH CTPEIOK MPOU3BEAET OJUH BBICTPEI U3 HayAauyy B3SATOM BUHTOBKH.

[Tpaktuyeckoe 3anstue Ne 57 -58
«PewieHue 3a1a4 HA PacY€T KOJIMYECTBA BLIOOPOK»
eab padoThI.
dopmMupoBaHUE YMEHUS PELlIeHUs 3ajad Ha pacyeT BHIOOPOK, C MPUMEHEHHUEM 3JIEMEHTOB U (popMyT
KOMOWHATOPUKH
ObopynoBanue: HHCTPYKIIMOHHO-TEXHOJIOTUYECKUE KapThl.
1. IToBTOpPEHME TEOPETHYECKOI0 MaTepHaJia

1) [lepecranoBku. Pazmemenus. Coyeranus.



2) OcHOBHBIE THITHI KOMOWHATOPHBIX 3a]1a4.
3) Cpennee apudmMeTHUECKOE, pa3Max, MO, MEIHaHa.

4) OTHOCUTEIBHAS YaCTOTA CIYYaiHOTO COOBITHS.

2. BpinoJsiHeHHE MPAKTHYECKOH PadoThI
Teoperudeckne cBeleHUsI U MeTOAUYECKHE PEKOMEHIAMU

Hepe(:TaHOBKaMI/I HA3bIBAKOTCS TAKOC pacnonoxceHHe 3JICMCHTOB, KOTOpBIe OTJINYAKTCA TOJIBKO
HOprI[KOM pacnonomeHI/m 9JICMCHTOB, HO HE CaMHUMHU JJICMCHTaMH.
nl=1*2*3 %  *p
P =n
2 !

Pa3Meme}me W3 N 3JEMEHTOB 110 K — ynopsaaouCHHasd BBI60pKa, cocrodamas nu3 k 3JICMCHTOB,
n!

(n—k)!

B35TBHIX B OIPEACICHHOM IOPAAKE U3 JAaHHBIX N 2JIEMCHTOB. ﬂﬁ =

CoueTaHHSIMH U3 N DJIEMEHTOB 10 M HAZLIEAKTCA HEYIMOPAAOYEHHBIE BEIOOPKHU.
om — n!

m!(n —m)!
Ilpumep 1. CKOTBKHUMH CHIOCOOAMU MO>XHO PAacCTaBUTh 15 TOMOB Ha KHUXHOU TOJIKE, €CIIM BHIOMPATH
WX U3 UMEIOIIMNXCA B HAIMYUU BHEUTHE HEPA3TUUUMBIX 30-TH KHUT?
Pewenue. Mpl perraem 3Ty 3a7adyy B KOHTEKCTE pabOThI JU3aiiHEpa MHTEPHEPOB, MOITOMY HOPSIOK
CIIeJOBaHMsI HA TOJIKE 15-TW BHIOpaHHBIX BHEIIHE OJMHAKOBBIX KHUI HE HMMeeT 3HadeHus. HykHo
ornpeaenuTh odmiee yrcio coueranuit u3 30 anemeHToB 110 15 o dhopmyie
Cy =30!/(30—15)!/15! =155117520.
Otset: 155117520.
Ilpumep 2. B Hexotopoi razere 12 crpanun. HeoOxoammo Ha CTpaHUIAX 3TOW ra3eThl MOMECTHTH
getbipe (otorpadun. CKOIBKUMHU CIIOCOOaMU MOKHO 3TO CIENIaTh, €CJIU HHU OJIHA CTPAHHUIIA ra3eThl HE
JOJDKHA COoZIepkaTh OoJee oxHOM (hoTorpadum?
Pewenue.
B nmanHOll 3amadye MBI He mpocTo BbIOMpaem ¢doTorpadum, a pa3merniaeM HX Ha OMNpeAeSIeHHBIX
CTpaHUIIaX ra3eThl, MPUUEM KaxK/1as CTPaHMIIA Ta3eThl JOJHKHA COIepKaTh He Oosee oaHOM doTorpaduu.
Takum oOpa3om, 3ajada CBOJIUTCS K KJIACCHYECKOH 3ajade 00 OIMpeneieHHH Yucia pa3MeleHuil 6e3

MOBTOpEHM U3 12 371eMeHTOB 110 4 351eMeHTa:
4 121 12!
Ay=——=—=9-10-11-12=11880.
©oa2-4 8l

Takum oOpazom, 4 Gororpaduu Ha 12 cTpaHuax MOXKHO pacnonoxuTth 11880 cnocobamu.
Ilpumep 3. CKOJIBKO MOYKHO COCTABHTh YETHIPEXOYKBEHHBIX «CIIOBY» M3 OYKB CIIOBa «OpaK»?
Pewenue

['eHepanbHON COBOKYMHOCTBIO SIBJSIFOTCS 4 OYKBBI clioBa «Opak» (0, p, a, k). Uncimo «cimoBy
OIpeJIeNIAeTCsl IepecTaHOBKaMU TUX 4 OyKB, T. €.

P,=4=1-2-3-4=24
Cpennee apudpmeruyeckoe, pazmax, MoJaa 1 MeIMaHA

Cpeanum apudmMeTH4YecKMM psifa YUCEN HA3bIBAETCA YACTHOE OT JAEJIEHUS] CyMMBI 3THUX YHCENl Ha
YHUCJIO CJIaraeMbIX.
Haiinem cpennee apudmerndeckoe mist uncen 5,24, 6,97, 8,56, 7,32 u 6,23.
cp. apud. = 5,24+6,97+8,56+7,32+6,235=6,864
Pa3zmaxoMm psizia yricesr Ha3bIBaeTCs Pa3HOCTh MEXTY HAaHOOJIBIIUM U HAWMEHBIIIUM U3 3THX YHCEIL.
Pa3max psina 5,24, 6,97, 8,56, 7,32, 6,23 paBen 8,56-5,24=3,32
Mopoii psina yrces Ha3bIBAETCS YUCI0, KOTOPOE BCTPEUYAETCS B JAHHOM Py Yallle APYTruX.
Psig urcen MoxxeT uMeTh 0ojiee OHOM MOJBI, 3 MOXKET HE HMETh MOJIBI COBCEM.



Mopoii psina 32, 26, 18, 26, 15, 21, 26 sBasiercs uucio 26, Bcrpeyaercs 3 pasa.
B psany uucen 5,24, 6,97, 8,56, 7,32 u 6,23 Mo/1bI HET.
Pan 1,1, 2, 2, 3 conepxut 2 Mmoasl: 1 u 2.
MenuaHoi ynopsIO4EHHOIO psifia Yucel ¢ HEYETHBIM YMCIIOM YWICHOB HA3bIBACTCS YMCIIO, 3AlIMCAHHOE
Mocepe/IMHe, a MEAMAHON YIOPAI0YEHHOTO PAJIa YUCeIl C YETHBIM YMCJIOM YJICHOB HA3bIBACTCA CpeaHEe
aprupMETHYECKOE ABYX YUCEI, 3alTUCAaHHBIX MTOCEPEINHE.
MenunaHoil MPOU3BOJIBHOTO PsAJla YKMCENT HA3bIBACTCS MeEIHaHa COOTBETCTBYIOIIETO YHOPSIOYEHHOTO
pana.
Menuana psga 4, 1, 2, 3, 3, 1 paBna 2,5.
OTHOCUTEIbHOIl YaCTOTOM CIIy4aifHOrO COOBITHS HA3BIBACTCS OTHOIICHHE YHWCIA WCTBITAHUH, B
KOTOPBIX 3TO COOBITHE
Hpusep, llyers mama rwdopra: 25 25 25 835 3; 8; 3; 85 45 45 4; HaCTYyMUIIo, K 9UCITy BCCX
4; 4; 4; 5; 5; 5; 5; 5; 6. x,=2; x,=8; x,=4; x,=5; x,=6 — pa- HUCIBITAHHUIL
PHAHTH BRIOODPEHW; 2; 8; 4; o; 6 — BapHanMoHHBIN pAI.
HacTtoTa BapwaHTH X, pakHa 3; BAapHaHTHI X, — 9; BapHaH-
Tel x, — 6; BapmasTH X, — 5; BapHanTsl x, — 1. OTHOCHTE BHAA

q

3 _
0 15%; BapuaHTBI X, — P

5

JacTOTA BapHAHTHEI X, paBHA 0" 25%,

Ipumep 1.

PaccmoTpuM mpuMepbl HAXO0XKICHHS CPEIHETO apru(PMETHISCKOTO YHCEIl, a TAK)KEe pa3Maxa, MeIUaHbl U
MOJIBI psija.

Cpennee apudmerndeckoe uncen 30, 5, 23, 5, 28, 30

cp. apud. =(30+5+23+5+28+30) : 6=20~

Pa3max psma: 30-5=25
Monsl psiga: 5 u 30
Menuana psaa: 25,5
BapuanTsl npakTH4YecKoi padoThI
Bapmunanr 1
1. Beruucnure: 1) P,; 2) A3, 3) C;.
2. Haiitu cpengnee apudpmeTrieckoe, pazmMax, MOJy, MEAMaHy pAja YUCEI:
a) 67,1; 68,2; 67,1; 70,4; 68,2; 0)-4,-6,0,-4,0, -6, -12.
3. CkonpKHMH cIIOCOOaMHU MOXHO BBIOpATh JUIsd Mojapka 3 npeamera u3 9 npeameron?
4. B xnacce 30 denoBek. CKONBKHUMH CITOCOOaMH MOTYT OBbITh BBHIOpaHBI U3 UX COCTaBa CTapocTa U
KazHayei?
5. CKOJBKHMMH CIOCOOAMHU MOTYT Pa3MECTUTHCS IMATh YEJIOBEK BOKPYT KPYIJIOTO cTona?
6. CKOJBKO JABY3HAYHBIX YHCEJ MOXKHO COCTaBUTH M3 mudp 1;2;5;8 Tak 4TOOB B KAKIOM UYHCIIE HE
OBLIO OJIMHAKOBBIX LUGP?
7. B Opurage U3 aBaAlaTé MSATH YEJIOBEK HYKHO BBIIECTUTH YETHIPEX JJIsl pabOThl HA OMPENCICHHOM
ydacTke. CKOJIBKUMHU CITOCOOAMHU 3TO MOXKHO ClIeNIaTh?

8. Ha pucynke wu3obpaxéH rpaduk

CPEIHECYTOUYHOM TemIeparypsl B T. -16.0 1T —
Owmcke B nepuop ¢ 14 mo 27 supaps 1974 -18.0
r. Ha ocum abOcuucc oOTKIaabIBArOTCA —20.0

qKcia, Ha OCH OpJWHAT — Temmeparypa —22.0 {—-

B rpaaycax llenbcus. -24.0 |

280 LNl B 1

-28.0
14 15 16 17 18 19 20 21 22 23 24 25 26 27




Omnpenenute mo rpaduky, Kakas Obu1a cpeaHss Temnepatypa 21 suBaps. OTBer gaiite B rpagycax
Ienwcus.

Bapuanr 2
1. Berauciute: 1) Py; 2) A3; 3) C:
2. Haiitu cpennee apudmeTndeckoe, pasmax, MOy, MEAMaHy psijia Yucel:
a)21; 18,5; 25,3; 18,5; 17,9; ©)-2,-3,-5,-9,0, -2, - 3.
3. CKOJIBKMMH CITIOCOOaMH MOXKHO BBIOpaTh JJIs Mmojapka 4 npeamera u3 8 mpeaMeToB?
4. MNwmetorcs 3 Omiera Ha MPOCMOTP 3-X Pa3TUYHBIX KUHOGMIBMOB. CKOJIBKUMH criocoOamu 8 npy3eit
MOTYT pacupeAesuTh MeX 1y co0oii aTu 3 Gunera?
5. CKOJIBKHMH CTIOCOOAMHU MOXKHO PACCTaBUTh Ha MOJIKE CEMb KHUT?

6. CKOJIBKO pa3IMYHBIX TPEX3HAUHBIX YUCET MOKHO cocTaBuUTh U3 mudp 0;1;2;3;4?

7. B marazune «®watenus» mpojpaercs 8 pasiMuHbIX HAOOPOB MapoK, MOCBSIICHHBIX CIIOPTHBHOW
tematuke. CKOJIBKUMH  CIIOCOOAMHU
MOXXHO BBIOpaTh M3 HUX 3 Habopa?

8. Ha pucynke mzo0paxéH rpaduk

6.0 ' '

5.0
CPCAHCCYTOUYHOU TCEMIICpAaTypbl B T.

Pure B nepuoa ¢ 15 mo 28 mapra 1943

4.0

3.0

r. Ha ocu abOcuucc OTKIAALIBAIOTCS -

quciJia, Ha ocHu opAuHaT — 1.0

TEMIICpaTypa B rpaaycax HCJ’ILCI/IH. 0.0 ‘ |

Omnpenenure no rpaduky, Kakoi ObuIa 15 16 17 18 19 20 21 22 23 24 25 26 27 28

HanOoJbIas CpeHECYTOUHAs Temreparypa B nepuos ¢ 16 mo 25 mapra 1943 r. OtBer naiite B
rpanycax Llenbcus

[TpakTryeckoe 3anstue Ne 59 -60
«OCHOBHBIE TPHEMBI PellIeHUs] PAIMOHAIbHBIX U UPPALHOHAIbHBIX YPaBHEHMID»

eab padoThbI.
O06001eHre U cucTeMaTU3alus 3HaHUH M YMEHUH 10 PEIIEHUI0 PallMOHAIBHBIX U UPPALlMOHATIBHBIX
ypaBHEHUH
OO0opyaoBaHme: HHCTPYKIIMOHHO-TEXHOJIOTHUECKHUE KapThl, TAOIHUIIBI C pOpMyJIaMHu.
1. IloBTOpEHHE TEOPETHYECKOI0 MaTepHaIa
1) CriocoObI perieH s palMoHATbHBIX YPABHEHHH.
2) Crioco0blI pelieHHs: HppaluOHaIbHBIX YPABHEHHIA.
2. BoinosiHeHHE MPAKTHYECKOH padoThI

Teopernueckue cBejeHUs] H MeTOANYECKHE PeKOMEeHAalMH
Onpeoenenue. YpaBHEHMsI, B KOTOPbIX HEM3BECTHAS COAEPIKUTCS B 3HAMEHATENE IpoOU, Ha3bIBAIOTCS
paroHaIBLHBIMH.
IIpu pewenuu payuonanbHblX ypagHeHull He0oXo0UuMo:
1) waiiTi 00Kl 3HAMEHATEH IPOOEii, BXOIAIINX B YPABHEHHE;
2) 3aMEHUTh JAHHOE YPaBHEHHE IIEJIbIM, YMHOKHUB 00€ YacTH Ha OOIINI 3HAMEHATEh;
3) pemmTh MOJyYHBIICECs YPaBHEHHUE,
4) WCKIIOYHTH U3 HETO T€ KOPHU, KOTOPBIE 0OpalIaroT B HYJIb OOIIHIA 3HAMEHATEb.

Ilpumep 1. Peminth ypaBHEHUE:
5+2x 3-(x+1)

4x-3  T-x 03.=(4x-3) - (7-x)

5+2x 3-(x+1)
= A(4x =3)-(7 -
4x-3 7—x ( * 3) ( x)




5+2x_3-7(x+1) .(4x_3)'(7_x) Hpoeepka.'
X

4x-3  T-

(5+2x)-(7—x)=(3x+3)-(4x-3)

—14x° +6x+44=0 x=2 4:2-3=5#0 7-2=5#0

14x° —6x—44=0

x,=2 x,=-55 x=-55 4-.(-55)-3=-25#0 7-(-55)=7+55=125

Omeem: x,=2 x,=-55

Onpeoenenue. YpaBHeHMsI, B KOTOPBIX IIEPEMEHHAS HAXOIUTCS 0] 3HAKOM KOPHS, Ha3bIBAIOTCSI
HppaIroHaIbHBIMU.

JIiist perieHus: uppalMoHAIBHOTO YpaBHEHHS HAJI0 JIEBYIO U IIPABYIO YACTH YPAaBHCHHS BO3BECTH B 1-YIO
CTEIEHb, PABHYIO TI0KA3aTENI0 KOPHIL.

Ilpumep 2. Pewenue ypasnenus I+32 = 1 — x memodom eossedenus 6 Keaopam obeux uacmetl
VDABHEHUS.

(«_.'1+3x):" :(1—x)2;
1+ 3x =X —2x + 1;
x?>— 5x = 0.

=0, 2,=5
Pemus 510 ypaBHEeHHE, HAXOIUM KOPHU :

IIposepxa: ecmu X =0, TO "'1+3'D=1_D,1:1—BCPHO;
eclim x = 5, TO *1+3'5=1_5,4:4—HeBepH0.
Omeem: x =0.

IIpumep 3. Pemnre ypaBaenue: +X+16 —xX+4=0.
Pewenue. Yenuuum paaukai u 3aTeM BO3Be/IeM 00€ 4acTu B KBapaT

(\/x+16)2:(x—4)2, X +16=x2 —8x +16,
x2 —9x =0, X, =0, X, =09.

IIposepka nokaspiBaet, uTo X1 = 0 — IOCTOPOHHUIT KOPEHB
Omeem: 9.

Ipumep 4. Pemte ypaBHeHHE: x? +3x—18+4vx? +3x—6=0.

Pewenue. Beedem nosyro nepemennyio t = X2 +3X — 6, t=>0.

Tornma X% +3x=t% +6 u YpaBHEHUE IIPUMET BU]

t2 +6-18+4t=0, t2 +4t-12=0, '[1 =2 wm t2 =—6 - He TOJIXOJTUT 110 CMBICITY.

Naree Vx*+3x-6=2, x* +3x—6=4, x> +3x-10=0, X, =5, X, =2.

Omeem: - 5; 2.
BapuaHTbl npakTH4YecKOH padoThI

Bapmuanr 1
2x+1 4x x—1 X g
1. Pemute ypaBHeHue: a) + =5, 6 + =
b Zx+ 1 X+ 2 =2 w0-4

2. Pemmte ypaHenne: a) 1 —x=+v2x + 1; 6) Vx° +2x+10=2x—-1; B) Vx+7+J/x-2=9

Bapuanr 2
Xx—3 1 X+3 x—1+ ¥+1 _ Zx+18

1. Pemmmre ABHCHUC: a + —= 0 -
yp ) X—5 X x(x-—-3) ) x+3 x—3 x2 -9




2. Pemnte ypaBHenne: a) V17+2x—3x> =x+1; 6) x=5=+/x+1 B)VE— 3-yx— 4=1

[Ipaktuyeckoe 3anstue Ne 61 -62
«OCHOBHbIE TPHEMBI PellleHNs MOKA3aTeJbHbIX U JIOTApU(PMUYECKHX yPaBHEHH1»
ean padoTsl.

O600611eHre U cucTeMaTU3alus 3HaHUH U YMEHUH 10 PEIICHUI0 MTOKA3aTeNbHbIX U JOorapu(MUIECKUX
YPaBHEHUN.

OO0opyaoBaHme: HHCTPYKIIMOHHO-TEXHOJIOTHYECKHUE KapThl, TAOIUIBI ¢ opMyTiaMu, TAOIHUIIbI
rpaduKoB (QPyHKITHI.

1. [ToBTOpPEHHE TEOPETHYECKOI0 MaTepuaJia

1) CriocoObl U METOIBI PELICHUS TOKA3aTEIbHBIX YPABHEHUI.
2) CriocoObl U METOIBI PELICHUS JIOTapU(PMUICSCKUX YPAaBHECHHIA.
2. BpinoJsiHeHHE MPAKTHYECKOH padoThI
Teoperudeckne cBeleHUsI U MeTOAUYECKHE PEKOMEHIAMU

IlokazamenvHble ypasHenus
Onpeodenenue. Iloka3zaTe/JbHBIMU YPABHEHMSIMH HA3bIBAIOTCS YPaBHEHHUS, B KOTOPBIX HEU3BECTHOE
COJICPIKUTCS B TIOKA3aTeJIe CTCIICHH.
1) [pocteiinre ypaBHEHUS, JIEBYIO U TPABYIO YaCTH KOTOPHIX MOYKHO IPUBECTH K OJHOMY OCHOBAHHIO,
pelIaTCs Tak:
Ilpumep 1. 5 =625 = 5* =5 = x =4, Omeem . x = 4

2) Vpasuenus Buma 2° +2°" —2"° =4 pernaroTcs BHIHECCHHEM 33 CKOOKH CTENECHH ¢ HAUMEHbIINM
[IOKA3aTEeJIEM.

3) VpaBHeHus, cBOAAIIMECS K KBaApaTHOMY. YpaBHeHMs, Buaa 7> —48-7° =49 pemarotcs c
MOMOIIBIO TOACTAHOBKU @' = ).

Ipumep 2. Peumts ypasnenue: 5**1 26+ 5+5=0

5=y,
5y? — 26y +5 =0,
D=169-25=144,  y1=5 y2 = 1/5

=5 x=1, 5*=1/5 x=-1
Omeem: x=1ux=-1
4) OnHOpOAHBIE TIOKa3aTeIbHbIe ypaBHEHUs. [IpH pelieHus ypaBHeHus Buaa a* = b*o6e yactu

ypaBHEHHUs HEOOX0IUMO pasaenuth Ha b rae b*# 0
X X
g—le = (ij =1 = x=0.
Jozapugpmuueckue ypagnenus
Onpeoenenue. YpaBHEHUS, COJIEp)KAIINE HEU3BECTHOE T10]1 3HAKOM JIorapuQma, Ha3bIBAIOTCS
JorapupmMuvecKumMH.

Takue ypaBHEHUS pelIaroTCs C MOMOIIBIO ONpeiesieHus jorapudma, TeopeM o Jorapupmax u
YTBEPKICHHUS, YTO €CJIM MOJIOKUTETIbHBIE YHCIIa PaBHbI, TO U PaBHBI UX JIOTapU(PMbl IPU JaHHOM
OCHOBAaHUU M 00paTHO, €CJIU JIOrapu(Mbl YKCE paBHBI, TO paBHBI M COOTBETCTBYIOIINE UM YHCIA.

[Ipu pemenun norapupMuUUecKux ypaBHeHMH HeoOxoxumo yuutbiBath OJ3. Bce
MoJUTOrapu(pMUUECKHE BBIPAKEHUS, a TaKK€ OCHOBAHUS JIOTApU(PMOB SIBIISIOTCS MOJIOXKUTEIBHBIMU U
ocHOBaHHs He paBHbl 1. OmgHako MoOxHO wu30exars omnpeneneHuss O[3 HCXOAHOTO ypaBHEHUS,
MOJIyYeHHbIE peIIeHUs] HEOOXOJUMO MPOBEPUTH MOJCTAHOBKOW MX B JIaHHOE ypaBHEHHE U UCKIIOYHUTH
MIOCTOPOHHUM KOpeHb. B O0/bIIMHCTBE ClTyyaeB TakoW MOJIX0[ 00JieryaeT pelieHne JorapupmMuueckux
YpPaBHEHU.



Jlnist pereHust mpoCcTeHIIero JIorapu(MUIeckoro ypaBHEHHsI JOCTATOUYHO MPUBECTH 00€ YacTH K
OJMHAKOBOMY OCHOBAaHHMIO, a 3aTeM MPHUPABHATh MoJuIorapumuyeckue BbIpaxeHus. Yacrto
UCTOJB3yeTcs popMylia mepexoia OT OJHOTO OCHOBAHUS K JIPYTOMY.

log,x =3 < log,x =log,8 = x =8.

Buabl 1orapugMudeckux ypaBHeHHH
1. ITpocreiimme (log, x = 6).

2. TIpocreiitue ¢ nepeMeHHO# B ocHoBaHuu jorapudpma (log, 27 = 3).
3. Ilpocreiimue ¢ nepeMeHHOR B B ocHOBaHKH, 1 110, torapupmom (log, (x+ 2) = 2).

4. Copsiuecs K MPOCTEUIITHM € TIOMOIIBIO HCITOJIb30BaHMSI CBOMCTB JIoTapu(pMoB
(log,x + log, (x+ 2) = 3).
5. Comstiuecst K kBaapatbiM( log? x —3log,x + 2 = 0).

Anzopumm pewrenua npocmenuiux 102apu@hMuiecKux ypasHenuii
1.YpaBHATH OCHOBaHUS JIOTapU(MOB.
2.IlpupaBHATh MojIorapugpmuyeckre QyHKIHIH.
3.BbINOIHUTE TPOBEPKY.
Ipumep 1.
log,(3x— 6) =log,(2x — 3)
OcHoBanus J0rapuMOB paBHbI, IPUPaBHIEM Mo uIorapudmuyecke Beipaxenus, ¢ yderom O/13:
Ix—6=2x—3
{ Ix—6=0

Haiimem kopeHb 1 MOJACTaBUM €Tr0 B HEPABEHCTRBO:
Xx=3
{3*3—6 >0,9—6>0,3>=0

Omeem: =~ 3

4
1) 2. log, =5
[pumep og,x + log. 2

X

Haitnem O/13: x>0x#1
Bocnonbszyemcs cBoiicTBOM sorapugma: 1
log, 2

= log,x

TMonyuaewm: log,x+4log,x=05

Slog,x=5 .log,x=

. 1 .
[TpuBenem nmogoOHEIE: , [IpeoOpazyem coracHo onpeaeneHuto jorapudma:

—_ 1 _
x=2"= E.OTBeTZ x=2

pumep 3. Pemuts ypasuenue log,(x+1)+log,(x+3)=3

log,(x+1)+log,(x+3)=3  3=log,8

log,(x+1)+log,(x+3)=log, 8

(x+1)-(x+3)=8

x*+4x+3=28

x?+4x-5=0

X =1 X,=-5

Ilposepka

x=1 log,(1+1)+log,(1+3)=log,2+log,4=1+2=3 - neBas yactk
3=3 = x=1-KopeHb ypaBHEHUS

x=-5  log,(~5+1)+log,(~5+3)=log,(~4)+log,(-2) - neBas wacTh He UMEET cMBICTA =>
X = -5 He ABIIAETCS KOPHEM


http://dev-web01.migrate.interneturok.ru/ru/school/algebra/11-klass/bzadachi-iz-egeb/urok-4-teoriya#videoplayer

Omeem: x=1

2*=3 x=log,3

Ilpumep 4: [To onpenenenuto gorapupma nMeeMm:

Ipumep 5: PemnTh ypaBHeHue: a) Igx - 3lgx + 2 =0,

O/13 ypaBHeHus ecTb MHOXeCTBO X € (0;+00). O603HaumB lgxX = t (Torma 1g?x = (Ig x)? = t2),
TOJNyYnM KBajpaTHOE ypaBHenue: 12 - 3t + 2 = 0, pemenus kotoporo t1 = 1 u t, = 2.

CruenoBaTeabHO, lgx =1

otkyaa X1 = 10 u x2 = 100. lgx =2,

O6a xopus Bxomiat B O/[3.

BapuanTsl npakTHUYeckoi padoThl
BapuanTt 1

1. Pemnmuts nokasaTenbHble ypaBHeHus: a) 0,5 - 0,57 =2; 6) 51 - 5572 = 620;
B) 9" -7-3"-18=0

2. PemmTs orapudmuueckue ypanenus: a) log (2x—1)=1log, 25  6) lg(3x —1) —lg (X +5)=Ig5

B) lg?x+2lgx=8
Bapuant 2

1. Pemuth moka3aTesbHbIC YPABHCHHUS: a) gl.0%% =g 6) 31 +2. 3% = 4;

B) 2% -6-2°+8=0.

2. Pemuts gorapumudeckue ypaBuenus: a) Ig (X2 - 2) =lgx 6) Ig (2X)+ lg (X + 3) =g (12X - 4)
B) logZ x =4-3log, X
[IpakTuueckoe 3anarue Ne 63 -64
«OCcHOBHBIE PUEMBbI pellIeHUs] TPUTOHOMETPHUYECKUX YPABHEHUII»
Hean paboThI:
O06006111eHre U 3aKpETUIeHNE HABBIKOB PEIICHNS OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX YPaBHEHHIA.
OO0opynoBanmne: MHCTPYKIIMOHHO-TEXHOIOTUYECKUE KAPThI, TAOJIUIIBI 3HAYEHUI TPUTOHOMETPUUIECKHIX
GYHKIIUH HEKOTOPBIX YIIJIOB, TAOIHIIBI YACTHBIX CIy4YaeB PEHICHHS MPOCTEUIUX TPUTOHOMETPHUUECKHUX
ypaBHEHUH, TaOIUIBI (HYOPMYIT TPUTOHOMETPUH.
Ilian BbINOJIHEHHUSI PadOThI
1. IToBTOpEHHE TEOPETHYECKOI0 MaTepUAaIa

1) ApkcuHyc, apKKOCHHYC, apKTaHIeHC YHCIIa.

2) ®opMmyJibl KOpHEN MPOCTEHIINX TPUTOHOMETPUIECKUX YPABHEHUI.

3) YacTHble cily4yau pelieHus NpoCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUH.
4) Tunsl TPUrOHOMETPUUYECKUX YPAaBHEHHUM U METOJIbI UX PELIEHHUS.

5) BeinosHeHne TPeHUPOBOYHBIX YIIPAKHEHUI.

2. BeinoJyiHeHHe IPAKTHYECKOH padoThl

TeopeTuyecKkue cBeIeHUsI 1 METOANYECKHE PEKOMEH AT
K mpocTteiiiuM TPUrOHOMETPHUYECKHM ypPaBHEHHUSIM CBOJISTCS Bce apyrue. Jljis OONMbIIHHCTBA
TaKUX  ypaBHEHHH  TpeOyeTcss  NpPUMEHEHHWE  pa3luuHbBIX  (GOpMya W mpeobpa3oBaHuUe
TPUTOHOMETPUYECKHUX BBIPAKEHUM.
Ipumep 1. Pemmre ypasuenne: 2sin®x—5cosx+1=0.
[IpHMEHHB OCHOBHOE TPHTOHOMETPHUECKOE TOXKIECTBO: SiNZ X =1—C0s% X, momydnm:
2(1—cos2 x)—SCos Xx+1=0,

2-2cos?>x—5c0sx+1=0,



2c0s? X +5c0sXx—3=0.
BTO ypaBHeHI/Ie ABJISICTCA KBaIlpaTHbIM OTHOCHUTEJBHO COSX.

O603Ha4NM COS X = Y, Toraa 2y2 +5y —3=0. [loay4eHHOE ypaBHEHHE HMEET PELICHHS

1

—3, y, ==,
Y1 Yo 5

CocTaBuM J1Ba IPOCTEHIINX YpaBHEHUS:
1
COSX=-3 " COSX =—.
2
[lepBoe ypaBHEHHE pelIeHHd He nMeeT, Tak Kak —1 < c0S X <1. Bropoe ypaBHEeHHE UMEET pelIeHHE:

x:iarccos%+27zn, x:i%+27zn,n el
T
Omeem: X=i§+27zn, neZz
) . .2 37[
Ilpumep 2. Pemute ypaBaenue: 3SInN“ X —2sin 2X + 5sin 7—X =2.

. o 37 . .
Tak KaK 110 (opMyJie IpHBeIeHHs Sin 2 (7 - Xj =c0s? x, a Sin2X =2siNXCOSX 10 (popmyIe

JIBOHHOTO yIIIa, TO 3sin? x —4sin xcos X +5c0s? x—2=0.
HpI/I nmoMomu OCHOBHOI'O TPUI'OHOMCETPHYCCKOI'O TOKIACCTBA 3aMCHHUM 2 Ha 2(Sin 2 X+ COS2 X) u
HOJTY4UM:
3sin? x — 4sin xcos X + 5c0s2 x — 2(sin2 X + c0s> x)= 0,
OTKy/Ia
sin® x—4sin xcosx+3c0s® x =0.
BTO YPaBHCHUC SABJISACTCA OI[HOPOI[HLIM OTHOCHUTC/JIBHO Sin X M COSX. Pa3£[eJ'H/IB 06e qactu

TOJTYYEHHOT0 YPaBHEHNUs Ha COS’ X, TIOTyYnM

tg®x —4tgx+3=0.
D10 ypaBHEHHE SBIACTCS KBAAPATHEIM OTHOCHTENbHO tgX. O603Haunm tgx = Y, Torma y2 —4y+3=0.
[TomyuenHoe KBaJpaTHOE ypaBHEeHHE umeeT kopHu Y, =1, Y, =3. 13 ypaBHeHus tgx =1 momyqaem:
X, =arctgl+zn, X, =%+7m, ne’z.
U3 ypaBHenus tgx = 3 nonydaem X, =arctg3+ 7k, ke Z.

Omeem: %+7zn, neZ, arctg3+7k, keZ

Ipumep 3. Penure ypaBHeHue: COS2X = COSOX.
3anuiieM JaHHOE YpaBHEHUE HHAYE: C0s2X—cos6x =0.

X+Yy . X—Y

ITo popmysie pa3HOCTH KOCHHYCOB COS X — COS Y = —2Sin sin — TOJTy4aeM:

2sin4xsin2x=0.
[IpousBeneHre paBHO HYJIIO, KOTJIa XOTs Obl OJMH U3 MHOXHTENEH paBeH HyJo. [loatomy ecnu

sindx =0, to 4x=7n, X, :%, neZ;ecm Sin2x=0, to 2x = 7K, X, :%. keZ.

MO0>KHO 3aMETHUTh, YTO PEIIECHUs BTOPOr0 YPAaBHEHHUS YK€ COIEPKATCS B PEIICHUH IIEPBOrO YPaBHEHUS
Y MHAaYe 3aIllicaTh OTBET.



Omeem:. X:?, nez.

IIpumep 4. Pemnte ypaBHenue: Sin3X = ZCOS[% - Xj .

B npagoii yacti npumenuM Gopmyiy npuseaeHus:  Sin3X = 2sin X,
sin3x—sinx—sinx=0,
(sin3x—sinx)—sinx=0.

[TpumenuM GopmysTy pa3HOCTH CHHYCOB SiN X —Sin 'y = 25sin %COS Xty

, TOra

2sinxcos2x—sinx=0.
Brigecem 3a CKOOKH OOIIMA MHOKHUTEND:
sin x(2cos 2x—1)=0.

Ecmn sinx=0, 10 X, =7M; ecmu 2c0s2X—1=0, T0 2C0s2X =1, COSZX=%,3H3}II/IT,
2x:iarccos%+27zk, 2x:i%+27zk, X, :i%wzk.

Omeem: 0, ne Z; i%+7zk, keZ.

BapuanTsl npakTHUyeckoii padoThl

Bapuanr 1 ‘ Bapuanr 2
1. PemuTh ypaBHEHHE, CENAB MOICTAHOBKY
1) 5tg?x —13tgx—6=0 1) 2cos® x—3cosx—2=0
2) 2sin®x—5cosx+1=0 2) 2cos® x+4sin®x =3
3) 2tgx+2ctgx=5 3) 3tgx-3ctgx =8
2. Pemuts YPAaBHCHHUEC MCTOJOM PA3JIOKCHUS HA MHOXUTCIIN
1) 5sinx+3sin2x=0 1) 7cosx—4sin2x=0
2) sin7x—sinx=0 2) cosbx+cosx =0
3. Pemure 0IHOPOIHOE YpaBHEHHE
1) 2sin? x —5sin xcos X +3c0s? x =0 1) 3sin® x—7sin xcos X +2c0s® X =0
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2. http://www.fxyz.ru/ - VHTepakTuBHBIN CHpaBOYHUK (GOPMYJT W CBeACHHs 1O anredpe,

TPUTOHOMETPHHU, TEOMETPHHU.
3. http://maths.yfal.ru - CnpaBOYHHMK COICPKUT Marepuasl 1o MmatemaTuke (apudmeruka, anredpa,

reOMETpPHUsI, TPUTOHOMETPHUS).
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