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BBEJAEHUE

@OopMUPOBAaHUE YMEHHMI CAMOCTOSITENBHOW pPabOThl CTYAEHTOB — BaKHAs
3a/laya BCeX MPENoAaBaTelel, B TOM YUCIIE U I PENOAABATEN] MATEMATUKU.

Ha xaxaoM 3aHATHM TpenoAaBaTeNi0 HapsAy C IUIAHUPOBAHHUEM Y4eOHOTO
Marepuansa HEOOXOOUMO NPOAYMbIBATH M BONPOC O TOM, KaKHME HaBBIKU
CaMOCTOSITENIbHOM pabOThI OJYYUT HA 3aHITHH CTYJICHT.

Eciu oOyvaromuiics Hay4dyuTCsl CaMOCTOSITENIbHO M3y4yaThb HOBBIN MaTepua,
HOJIB3YSICh YUEOHUKOM WJIM KAKUMHU-TO CIEUAIBHO NOJOOpaHHBIMU 33JIaHUSIMU, TO
OyAeT yCHEIIHO pelleHa 3ajada CO3HATEIbHOI'O OBJIAJEHUS 3HAHUSAMU. 3HAHUA,
KOTOpBIE YCBOWJ CTYJIEHT CaM, 3HAYMTEIBHO IIPOYHEE TE€X, KOTOPBHIE OH IOJIYYHII
nocie oOBscCHEHWs mpenogaBartens. VM B janpHEHIIEM CTYyIEHT CMOXET
CaMOCTOSITEJIbHO  JIMKBUJMPOBAaTh MpoOeabl B 3HAHMSX, PpACUIMpATh 3HAHUA,
TBOPYECKU IPUMEHATH UX B PEIICHUU MPAKTUYECKUX 3a1a4.

Ilenp paHHBIX METOOMYECKUX YKA3aHMM — O3HAKOMUTH c oOmumu
MOJIOKEHUSIMU O CaMOCTOSITENIbHOM paboTe CTYAEHTOB [0 MATEMATHKE, C METOJIUKON
OpraHu3allid  CaMOCTOSITEIbHOM paOOThl CTYAEHTOB TMPU U3YYEHUU HOBOTO
MaTepyaJia M B IPOLECCE 3aKPCIUICHH HA YPOKE IPH pELICHUU 3a4ad, IIpu
BBINIOJIHEHUH BHEAYJUTOPHOMN pabOTHI.



OBIIUE ITOJIOKEHU A
O CAMOCTOSATEJBHOU PABOTE CTYJAEHTOB

CamocrosiTenbHas padoTa o MaTeMaTUKE — TO MEIArOTMYECKH YIPaBIseMbIil
MPOIIECC  CAaMOCTOSITEIILHOW  ACSATENBHOCTH  CTYACHTOB,  OOECHEeYMBAIOIINN
peanm3ayio Iejaeld W 3amad 10 OBIAJCHUIO HEOOXOIUMBIM OOBEMOM 3HAHHM,
YMEHUN W HaBBIKOB, OIbITAa TBOPUYECKOW pabOThl M PA3BUTHUIO MPO(HECCHOHATBLHBIX
WHTEJIEKTYaJIbHO-BOJIEBBIX, HDABCTBEHHBIX KaUeCTB Oy IyIIETO CHEeIUaINUCTA.
Boienstor ABa BUja caMOCTOSATEILHON pabOoThI:

— ayJUTOpHAas, BBIMIOIHAETCS HA 3aHATHUAX MOJI PYKOBOJCTBOM MPETOaBaTeNs
U TI0 €r0 33/I1aHUI0;

— BHEAYJUTOPHAs, BBIMOJHSIETCS CTYJEHTOM MO 3aJIaHUI0 MPEnojaBaTesi, HO
0€3 ero HemoCPeACTBEHHOI'O Y4aCTHS.

OCHOBHBIE€ BUJIBI AYJUTOPHON CaMOCTOSATEIBHOM PabOThl CTYJICHTOB MPU U3YYEHUU
JTUCHUILUINHBI «MaTteMaTuka:

— (opMyIHpOBKa BOMPOCOB CTYJIEHTaM, IIPETOIaBaTEIO;

— BBINIOJIHEHUE MTMChbMEHHBIX 3aJJaHUM, TECTUPOBAHMUE;

— BBICTYIUICHUE C COOOIIEHUEM IO HOBOMY MaTepHay;

— KOHCHEKTUPOBAHUE, paboTa ¢ KHUTOMH;

— BBINOJHEHUE CAMOCTOSATEIBHBIX PaboT.

OcHOBHBIE BHUJBl BHEAYJUTOPHOM CaMOCTOSATEIBHON pPabOThl CTYACHTOB MpHU
W3YUYEHHUH TUCHUIUIMHBI «MaTtemaTuka:

— pabota ¢ y4eOHUKOM;

— KOHCIIEKTUPOBAHHUE OTJEIBHOIO BOMPOCA MPOIEHHOMN TEMBI;

— paboTa co CIIpaBOYHOM JIUTEPATYPOH;

— TOATrOTOBKA pedepaToB U MPE3CHTAIMHN TT0 TEMaM;

— H3TOTOBJICHHUE HATJISIAHBIX ITOCOOHMI U MOACTICH;

— COCTaBJIEHUE KPOCCBOP/IOB;

— HCToJb30BaHue MHTEpHETA.

CamocrosiTenbHas paboTa CTYACHTOB MPOBOJAUTCS C LIETBIO:

— CHUCTEMATH3allMM U 3aKpEIUICHUs TMOJYYCHHBIX 3HAHUM M TPAKTUUECKUX
YMEHUM Y HABBIKOB CTYJICHTOB;

— YIIIyOJICHHS ¥ pACUTUPEHHS TEOPETUUECKUX M MPAKTHUECKUX 3HAHUI;

— (opMHUpOBaHUS YMEHUW HCIOJIB30BATh  CIEIHAIBHYIO, CIPABOYHYIO
aureparypy, UHTepHerT;

— pa3BUTHSl TO3HABATEJIBHBIX CHOCOOHOCTEH U AKTUBHOCTU CTYJICHTOB,
TBOPYECKOM WHUIINATUBHI, CaMOCTOSITEJIbHOCTH, OTBETCTBEHHOCTH u
OpraHW30BaHHOCTH;

— (GOpMHUpPOBaHUS  CAMOCTOSITEIPHOCTA  MBIIIUICHHS, CIOCOOHOCTEH K
CaMOpPa3BUTHUIO, CAMOCOBEPIIIEHCTBOBAHUIO U CaMOpeaInu3alluu;

— pPa3BUTHS UCCIIEOBATEIbCKUX 3HAHUM.

JlumMuT BpeMeHHU NIl TIPOBEACHHSI CAMOCTOSATENIbHON pabOThl CTYJEHTOB ayJAUTOPHO
OTBOJIMTCS MPETOJIaBaTeJIeM HEIOCPEICTBEHHO Ha YPOKE, JIJIsl KaXKJ0TO BUa PaOOThHI
OIIPEJICIIEHHBIM.

Bpewmst Ha BHEayTUTOPHYIO CAMOCTOSITEIbHYIO Pa0OTy CTYJIEHTOB OEpETCsl B pacyeTe
50% or Bcero ydeOHOrO BpPEMEHHU, OTBEJACHHOTO Ha W3YyYCHHUE JUCIMUIUIMHBI.



AynuropHas camOCTosTeNbHas paboTa CTyJIEHTOB IIpeobiagaeT Hal BHEAY JUTOPHOU
CaMOCTOSITeNbHOM paboToil. OCHOBHOM (HOPMOIT KOHTPOJII CAMOCTOATEIBLHON PabOThI
CTYZCHTA ABIIAIOTCS MMPAKTUUECKHE, 3allUTa MPE3eHTaui 1 pedepaToB Ha 3aHATHIX.
CamocrosiTenbHbIe Pa00THI SBJISIOTCS BaXKHBIM CPEICTBOM IPOBEPKH YPOBHS 3HAHU,
YMEHHU U HABBIKOB.
MaccoBoit (Hopmoil KOHTPOJS  SIBISIFOTCS JK3aMmeHbl. Kpurepusamu OLEHKHU
Pe3yJIbTaTOB BHEAYJUTOPHON CaMOCTOSITENIbHOM paOOThI CTYIEHTA SIBJISIFOTCSI:

— YpOBEHb OCBOEHUS CTYJEHTOM y4eOHOTO MaTepHaa;

— YMEHHE CTYyJIEHTa MCIOJIb30BaTh TEOPETHUYECKHE 3HAHUS IPU PELICHUU
3a/1ay;

— 000CHOBaHHOCTH M YETKOCTh M3JI0KECHUS OTBETA,

— odopMieHre MaTepraia B COOTBETCTBUM ¢ TpeboBaHusIMU OI'OC.

BueaynutopHas camocTrosiTesnibHash pa0oTa OOy4aroluxcsi — IUIaHHpyemas
yuyeOHas, y4eOHO-uccien0BaTenbCKas, npoekTHasi paboTa, BBIMOJHSAEMAs 3a
paMKaMu  paclucaHus Y4eOHbIX 3aHATHH TI0 3aJaHUI0 U TPU METOIUYECKOM
PYKOBOJICTBE MperojaBarelis, Ho 0€3 ero HernoCcpPeACTBEHHOTO y4acTUs U SIBISCTCS
00s13aTeIbHOM JIJIs1 KaXKI0T0 CTYJICHTA.

[lenbro caMOCTOSATENLHON PA0OTHI CTYJCHTOB SBJISICTCS:

— obecneyeHue npodeccuoHanbHOM MOATOTOBKH BBIITYCKHUKA B COOTBETCTBUU
¢ ®I'OC CIIO;

— (opMHUpOBaHUE U pa3BUTUE OOLIUX KOMIETECHIHM, onpenenéHubix B @I'OC
CIIO;

— ¢opMupoBaHWE W pa3BUTHE  NPOPECCHOHATBHBIX  KOMIIETEHITUH,
COOTBETCTBYIOIIUX OCHOBHBIM BHJIaM MPO(PECCUOHAITBHON ACATEIHHOCTH.

3amadyamMu, peanu3yeMbIMH B XOJI¢  TPOBEIACHUS  BHEAYIUTOPHOMN
CaMOCTOSITENIbHOM palboThl 00y4aromIuxcsi, B 00pa30BaTEbHOW Cpele KoJulemka
SIBJISTFOTCSI:

— cUCTeMaTHh3allus, 3aKperuieHue, YriyOJieHHe W pacliupeHue MOJYyYCHHBIX
TEOPETUUYECKUX 3HAHUM U MPAKTUUECKUX YMEHUHN CTY/ICHTOB;

— pa3BUTHE TI03HABATEIIBHBIX CIIOCOOHOCTEH W aKTHMBHOCTH CTYICHTOB:
TBOPYECKOM WHUIIAATUBBI,  CaMOCTOSTCIIBHOCTH,  OTBETCTBEHHOCTH M
OpraHU30BaHHOCTH;

— (opMHUpOBaHHME  CAMOCTOSITEIBHOCTA  MBIIUICHUS:  CIIOCOOHOCTH K
CaMOPa3BUTHIO, CAMOCOBEPIIIEHCTBOBAHHUIO U CAaMOpeaTnu3allli;

— OBJIQJICHUE TPAKTHUYECKUMHU HaBBIKAMHU TMPUMEHEHUS WH(HOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B MPOo(dHeCcCUOHATBLHOM IeATebHOCTH;

— PAa3BUTHUE UCCIENOBATEIBCKUX YMEHUN.

OO0BeM BpeMEHH, OTBEACHHBIM Ha BHEAYIUTOPHYIO CAMOCTOSTEIBHYIO PadoTy,
HaxOJUT CBOE OTPaKCHHUE:

— B paboueM y4yeOHOM TMUIaHE — B I1EJIOM IO IIMKJIaM OCHOBHOM
npodeccHoHanbHON 00pa30BaTENBHOW TPOTPAMMBI, OTIACIHHO TIO KAKIOMY U3
y4€OHBIX MHWKJIOB, TO KaXIOW JUCIHMIUIMHE, MEXIUCIHUIUIMHAPHOMY KypCy H
poeCcCHOHATTEHOMY MOTYJIIO;

— B paboumx mporpamMmax y4eOHBIX JUCHMIUIMH W TPOPeCcCUOHATBHBIX
MOJIyJIe C OPUEHTUPOBOYHBIM PACTPEICIICHUEM TI0 pa3jeiaM U TEMaM.



KoHTposb pe3ynpTaTOB CaMOCTOATENHHON pPabOThI  OOYYAIOIIMXCS MOKET
OCYIIECTBJISATLCSA B TIpenesiax BPEMEHHU, OTBEACHHOTO Ha 0O0s3aTelbHbIC Y4eOHBIC
3aHIATHS U CaMOCTOSTEIBHYIO pabOTy MO NUCIMIUIMHE MaTeMaTHKa W MOXKET
MPOXOJIUTh B MHCHbMEHHOW, YCTHOW WM CMEIIAaHHOW (opMe ¢ MPeaoCTaBICHUEM
W3JICTUS WK MPOAYKTA TBOPUYECKOM TSI TEILHOCTH.

KpurepusiMmu ornieHKrn pe3ybTaTOB BHEAYAUTOPHOU CaMOCTOSITEIBHOW PaOOTHI
00y4Jaromnierocs sBJSIOTC:

— YpPOBEHBb OCBOCHHMS YYEOHOTO MaTepuana;

— YMEHHE WCTIOJIB30BaTh TCOPETUICCKUE 3HAHUS U YMCHUS TPU BBIMOJTHEHUU

MPaKTUYECKUX 3a]1a4;
— YpOoBeHb CHOPMHUPOBAHHOCTH OOITUX U MPOPECCUOHATBHBIX KOMIIETSHITHH.



Yka3aHusi K BbINOJHEHHI0 CAMOCTOSITEJIbHBIX paﬁoT

1. BCP HyXHO BBINOJHATh B OTAEJIBHON TETPAaN B KIETKY, YEPHUIAMH YEPHOTO
Wi cuHero npeta. HeoOXoauMo OCTaBIATH TOJS MIUPHHOW 5 KIIETOYEK IS
3aMEUYaHUM MMPEnoIaBaTes.

2. Pemenus 3amad creAyeT H3JIaraTh MOAPOOHO M AKKypaTHO, OOBSCHSS U

MOTHUBHPYsI BCE JEHUCTBUS 10 XOY PELICHUS U Jieasi HE0OXOAUMBbIE UEPTEKHU.

Odopmienue pemieHus 3a1aun ciaelyeT 3aBepiaTh cIoBoM «OTBETY.

4. Tlocne momydeHHs] MPOBEPEHHOW NpeEroaaBareseM padOThl CTYJAEHT IOJIKEH B
ATOU € TETpaau MCIPaBUTh BCE OTMEUEHHbIE OIIMOKM W HeAo4yeTbl. BHOCHUTH
UCIPABJIEHUS B CaM TEKCT pabOThI IOCIIE €€ IPOBEPKHU 3aIIPEIaeTCsl.

5. OueHrBaHME MHIUBUAYaJIbHBIX 00pa30BaTENbHBIX JOCTHKEHUI MO pe3ysibTaTaM
BbinoJHeHNss BCP  mpou3BOAUTCS B COOTBETCTBUMU C YHUBEPCAIBHOW IIKAJION
(Tabnmma).

W

KadecTBeHHas omeHKa WHANBUTYAJTbHBIX
[IpotieHT pe3yabTaTUBHOCTH .
00pa3oBaTEIbHBIX JIOCTUXKEHUM
(TpaBUIBHBIX OTBETOB) »
OaJ11 (OTMETKA) BEepOAJIbHBIN aHAJIOT
90 — 100 5 OTJIMYHO
80 — 89 4 XOPOIIIO
70-79 3 YAOBJICTBOPUTEIHHO
MeHee 70 2 HEYJIOBJICTBOPUTEIILHO

MeToanueckue PEKOMEHIANUHA 110 COCTABJICHNI0O KOHCIICKTA

BHuMaTenbHO MNpPOYMTANTE TEKCT. YTOYHHUTE B CIPABOYHOM JIMTEpPATypE
HETMOHATHBIE cyioBa. [Ipu 3amucu He 3a0yIbTe BEIHECTU CIPABOYHBIC IAHHBIC HA TOJIS
KOHCIIEKTA.

Brigenute riaaBHOE, COCTABbTE IIJIAH.

Kpatko  chopmynupyiitTe  OCHOBHBIE TMOJOXKEHUSI  TEKCTa, OTMEThTE
apryMEHTAIMIO aBTOPA.

3aKOHCIIEKTUPYUTE MaTepuaj, YeTKO clieays nyHKTam 1uiaHa. llpu
KOHCHEKTUPOBAHUM CTAPANTECH BHIPA3UTh MBICIIb CBOMMU CIIOBAMU. 3aIllUCH CIETYET
BECTHU YETKO, SICHO.

I'pamoTHO 3anuceiBaiTe wmuTatel. llUTHpPys, yYUTHIBAUTE JIAKOHUYHOCTS,
3HAYUMOCTb MBICJIU.

CamocrosiTesibHas pad0Ta CTYACHTOB IPHU PeLICHUHU 32124

B nmpouecce n3ydyeHuss MareMaTUKH HapsiAy ¢ HEKOTOPBIMU TEOPETHYECKUMHU
CBEJICHUSIMU CTYJEHTHl OBJIAJICBAIOT U 3aKPEIUISIOT CIHOCOOBI pelIeHus 3ajau.
OOBIYHO C TaKMUMH CIIOCOOAMH 3HAKOMHT CaM MPENojaBaTesb, MOKa3biBas pelICHUE
3amay o temaM. Haubosiee 3 pekTUBHBIM NpU 3TOM SBISIETCS TAKOW MOJXOJ, MPH
KOTOPOM IIPENOJABATENb PACKPBIBAECT MEPEN CTYAECHTAMM TEXHOJOTUIO PELICHUS
3a/1a4H, ITOKa3bIBAET, YEM MOTUBHUPOBAHO IIPUMEHEHUE HEKOTOPOr0 METOA PELICHMUS,




4yeM 00yCJIOBJIEH BBIOOP TOTO WJIM MHOTO MYTH.

Pabota Hax 3amayeil Toxke MOXKET OBITH MOJTHOCTHIO CAMOCTOSITETILHOM paboToi
cTyaeHTOB. OHa npeciaeayeT HECKOJIbKO LEei:

— MPOJOJKUTh (POPMUPOBAHUE YMEHUH CaMOCTOSITEILHO H3y4aTbh TEKCT,
KOTOpPBIY B JAHHOM CJIydae IpeICTaBIsIeT cOO0H 3a1auy;

— 00y4MTb pacCyXJICHUSM;

— 00yuuTh oopmiieHHIO peieHus 3aaa4. K Tomy ke cTyneHThl OyIyT 3HaTh,
YTO y HUX UMeEeTCsl 00pasel paccykaeHui u opOopMIICHHS 3a/1a4l, K KOTOPOMY OHU
MOTYT OOpaTUTHCS TPU PEIICHUU APYToi 3aJauu WIN MPHU MPOBEPKE MPABUIHLHOCTH
CBOETO PEILICHHUS.

HemnpeMeHHbIM yCIOBHEM YCBOEHHUS HOBBIX TEOPETHYECKUX CBEICHUA U
OBJIAJICHUS HOBBIMH IPHEMAMH PELICHUS 3a/1ad SBJISIETCS BBITOJHEHHE CTYJIECHTaMU
TPEHUPOBOYHBIX YIIPAXKHEHUH, B X0/JI¢ KOTOPOTO MPUOOPETEHHbIE 3HAHUS CTAHOBATCS
IOJIHBIM JIOCTOSIHUEM CTyJeHTOB. Kak u3BeCTHO, CyIIECTBYIOT [JBe (HOPMBbI
OpraHM3allMd TakOW TPEHUPOBOUYHOM pabOThl — (poHTaIbHasg paboTra U
camocTrosiTenibHass pabota. @poHTaslbHas paboTa HA ypOKax MaTeMaTUKH — 3TO
TpaJULMOHHAsA, JABHO ClIOKUBILasAcs popma. CXeMaTHUYECKH €€ MOKHO OINUCATh TakK:
OJIMH U3 CTYACHTOB BBIIIOJIHSET 3aJJaHUE HA JOCKE, OCTAJIBHBIE BBIIIOJIHSIIOT 3TO KE
3ajanue B TeTpaasx. CamocTodTenbHas padoTa CTYIEHTOB Ha YpPOKE COCTOUT B
BBINIOJIHEHUU 0€3 MOMOIIY MTPENOo1aBaTelisd U TOBAPUILEH 3a/laHus.

bonpiire BO3MOXHOCTH JIsl MOATOTOBKH CTYIAEHTOB K TBOPUYECKOMY TPYAY H
CaMOCTOATENIbHOMY TONOJIHEHUIO 3HAaHUN HMMEET CaMOCTOSITENIbHOE BBIIOJHEHUE
3amanuii. B 3ToM ciiydyae cTyJeHT 6e3 KaKol-1n00 MOMOIIU JOJIPKEH HAMETUTh MyTH
pELIeHMs], IPABUIILHO BBIIIOJHUTH BCE MOCTPOEHUS, IPE0OPa30BaHusl, BEIYUCICHUS U
T. . B TakoM cnydae MbICIb CTyAeHTa paboTaeT HaumOojee WHTEHCUBHO. OH
npuoOpeTaeT NPAKTUUECKUA HaBbIK pabOThl B CHUTyallMd, C KOTOpPOH eMmy
HEOJHOKPATHO MPHUAETCS CTAJIKUBATHCS B IMOCIEAYIOLIEH TPYAOBOW JEATEIBHOCTH.
Bmecre ¢ Tem camocTosTenbHas paboTa CTy/IEHTOB Ha ypoKaxX MaTeMaTUKH UMEET U
CBOM HEJOCTATKHU. Y CWIIMSI CTYJIEHTa MOT'YT OKa3aThCs HAPACHBIMU U HE NPUBECTH K
pe3yNbTaTy, €CJIM OH HEJOCTATOYHO MOATOTOBIIEH K PEIICHHUIO TIOCTABJICHHOM 33/1a4u.
CTy#eHT He CHBIIIUT KOMMEHTAapHEB K PELICHUI0, a PACCYKIAEHUS, KOTOpbIE OH
IIPOBOJUT MBICIIEHHO, MOTYT OBITh HE BCEra MPAaBUIbHBIMU U JJOCTATOYHO MOJTHBIMH,
IpUYEM BO3MOXXHOCTH OOHApyXUTh JTO CTYIAEHT He uMeer. Boobme npu
CaMOCTOATEIbHOM BBINIOJIHEHUU 33JIaHUI MBICIUTEIbHBIE MPOLECCHl HE MOTYT OBITh
IIPOKOHTPOJIUPOBAHbI mnpemnoaaBaTeneM. [losTomy Jgaxe BEpHBIA OTBET MOXET
OKazarbcs ciaydyailHbIM. McnpaBiieHrne ommMOOK, TOMYIIEHHBIX TPU CaMOCTOSTEIbHON
paboTre, IPOUCXOJIUT B XOJ€ €€ MPOBEPKHU MO OKOHYAHWU Bceil paboThl. [loaTomy,
BBITIOJIHSAS YIIPAXKHEHUE CAMOCTOSITENIBHO, CTY/IEHT, HE YCBOMBILUNA MaTepral, MOXET
HNOBTOPSTH OJHY U Ty € OMIMOKY OT MpUMepa K MPUMEPY U HEBOJBHO 3aKPEMUTh
HEIPaBUIbHBIA aJITOPUTM.

CamocTosTenbHas paboTa HajJ y4eOHBIM MaTepHaAIOM COCTOUT U3 CJIEIYIOIINUX
AIIEMEHTOB:

1. U3ydyenue marepuana no yueOHUKY.
2. BrinonHeHUE eXeHEeNEIbHBIX JOMAIIHUX 3aJaHni.
3. BrinonHeHue BHeayIUTOPHOU camocTosiTebHOU padboTel (BCP).



B Meromunueckux — pexkomeHmauusx ~ Bam  mpemaraercs  mepeudeHb
BHEAY/IUTOPHBIX CaMOCTOSATEIBHBIX PA0OT, KOTOpPHIE Bbl JOJDKHBI BBIIOJHUTH B
TE€YeHHE yueOHOTro roja.

IIpu Beimonnenuu (BCP) oOyJarommiics MOXET oOpamarbesi K
MPETOAABATEINIO I MOJIyUYeHUsI KOHCYTbTAIIH.

MeToaunueckue PEKOMCHIAIUN 110 BBINMOJHCHUIO IIPAKTHYCCKUX 3aHATHH

JIns TOoro 4to0bl MPaKTHYECKUE 3aHSITHS MPUHOCUIM MaKCHUMaIbHYIO MOJIb3Y,
HEOOXOJMMO TIIOMHHTh, YTO YIPAXHEHHE M pEIICHUE CUTYaTUBHBIX 3ajad
MIPOBOJIATCS 110 BHIYMTAHHOMY Ha JIEKIMSAX MaTE€pUally M CBSI3aHbI, KaK MPaBUIO, C
JeTalbHBIM ~ pa300poM  OTJAENIBHBIX BOIPOCOB JIEKIIMOHHOrO Kypca. Cremyer
MOJYEPKHYTh, YTO TOJIBKO TIIOCJI€ YCBOEHHMS JIEKIMOHHOIO Marepuaia ¢
OMPENICICHHOW TOYKUA 3peHusi (a MMEHHO C TOM, C KOTOpOHM OH H3JaraeTcs Ha
JIEKIUAX) OH OyAET 3aKpeIuUIsIThCd Ha MPAKTUUYECKUX 3aHATHUSIX KaK B PE3ysbTaTe
OoOCYXJeHUsSI U aHaju3a JIEKIIMOHHOTO MaTepuaja, TaK M C IMOMOIIbIO PEeIIEeHUS
CUTYaTHBHBIX 3a7ay. [IpH 3TUX YCIOBUAX CTYIEHT HE TOJIBKO XOpPOIIO YCBOMUT
MaTepuajg, HO W HAy4YUTCs NPUMEHSATh €ro Ha IMPAKTHKE, a TaKXE MOJyYUT
JOTIOJTHUTEIBHBIN CTUMYJI (M 3TO OUYE€Hb Ba)KHO) JJIsI aKTUBHOM TIPOPAOOTKH JISKITUH.

[Ipy caMOCTOSATENIBHOM pEIIeHUH MOCTABICHHBIX 33/1a4 HY»KHO 00OOCHOBBIBATh
KaXIbld 3Tan JCUCTBUH, HCXOAS M3 TEOPETHYECKUX IIOJIOKEHUM Kypca. Ecmm
oOydJaromuiicss BUIUT HECKOJIBKO MYTEHW pelieHusl MmpoOiemMbl (3aa4u), TO HYKHO
CpaBHUTh HUX W BBIOpaTh caMblii palnvoHajdbHBINA. [lone3Ho 1m0 Havama pernieHus
MOCTaBJICHHBIX 3aJ1ad COCTAaBUTh KPATKUH IUIaH pEIICHWS NpoOjeMbl (3a1ayn).
Pemenrie mpoOGaeMHBIX 3a7a4 WM MPUMEPOB CIIEAyeT H3JIaraTth MoJpoOHO, HYKHO
CONPOBOXIATh  KOMMEHTapUsiAMH, CXEMaMH, YepTeKaMU U  PHUCYHKAMHU,
WHCTPYKIUSIMU T10 BBITIOJTHEHUIO.

CrnenyeT TOMHUTb, 4YTO pPEIICHHE KaXI0W YyduyeOHOMW 3aJaud  JIOJKHO
JIOBOAUTHCS A0 OKOHYATEIBHOTO JIOTUYECKOI0 OTBETa, KOTOPOro TpeOyeT ycnoBue, U
M0 BO3MOXHOCTHM C BBIBOAOM. [loilydyeHHBIM pe3ynabTaT CHEAYyET MPOBEPUTH
crioco0amu, BBITEKAIOITMMHU U3 CYIIECTBA JAaHHOW 3aauH.

MeToanyecKkue peKOMEHIAIUN 110 HAIMCAHUK) KOHTPOJIbHOM PadoThl

KontponbHass paGota — MNPOMEXKYTOUHBIH METOJ TMPOBEPKH 3HAHUUN
oOydJaromerocss ¢ IEJIbI0 ONPEACIICHUS KOHEYHOTO pe3yibTaTa B OOYyYEHHUH IO
JAaHHOW TeMe uiu pazgeny. OHa mpu3BaHa CUCTEMATU3UPOBATh 3HAHMS, MO3BOJISET
MOBTOPUTh W 3aKpenuTh Martepuas. [Ipy BBITTOTHEHWU CTYACHTHI OTrPaHUYEHBI BO
BPEMEHHM, MOTYT HCMOJIb30BaTh JIIOObIE Yy4yeOHbIE TMOCOOMS, KOHCYJIbTallUU
npenoaaBaTess.



MeToanuyeckue peKoMeHAalui K HAIMCAHUIO pedepara

Pedepar HeoOxomumo caath B TedaTHOM BUAE Ha jucte Qopmata A4,
BbINoJIHEeHHOM HpudToM Times New Roman 14 myHKTOB.

TpebdoBanus, npeabsiBisieMble K pedepaTy:

Pedepar (moxman) momxeH Obith odopmieH B MS Word, mpudt tekcra
Times New Roman, 14 nr., uarepnain 1.
TuTynbpHBIN TUCT (CM. puIoKeHue 1)
Coneprkanue (CM. IpUI0KEeHHE 2)
BBenenue
OcHoBHas yacTh pedepara
3aKIIIOueHUE
. CMcoK UCIONIb3yeMOM TUTepaTyphl (CM. IPUIIOKECHHE 3)

Eciu BO3HHMKHYT 3aTpylHEHUs B Tpollecce padoThl, 0OpaTUTECh K
IperoaaBaTelio.

AN e

Kpurepuu onenkmu:
1. Bbl mpaBUibHO BBINIOJHWIM 3a7aHue. PaboTa BBINOJIHEHA aKKypaTHO —
5(0TIUYHO).
2. BbI HE cMOrIIM BBINOMHUTH 2-3 siemMeHTa. PaboTa BhIMOMHEHA aKKypaTHO-
4(xoporto).
3. Pabora BbINOJIHEHA HEAKKYpaTHO, TEXHOJIOTMYECKH HEMPAaBWIbHO —
3(yAOBIIETBOPUTENHHO).



Ilpunoscenue 1

MHUHHUCTEPCTBO OBPA30BAHHS MOCKOBCKOM OBJIACTH
T'OCYJAPCTBEHHOE BIOJ’)KETHOE TIPO®ECCHUOHAJIBHOE
OBPA3OBATEJILHOE YUPEXKJIEHUE
MOCKOBCKOH OBJIACTH
«BOCKPECEHCKHH KOJLIE K>

PEDEPAT

II0 JUCHHUITIIINHC: « MaremaTuka»

Ha TeMy: «Ykazamv memy pegpepamay

BBITIOJIHWJI:
CTYJCHT TPYNIbI (YKazamov epynny)
damunus, ums (B Poa.m.)

PYKOBOUTEJIb:
npenogasaresib Mummmna M. H.

r. Bockpecenck, 20 T.



Ilpunoswcenue 2

Conep:xkanue
BBEIEHUIE ...ttt CTp.
0 1 - CTp.
B 0 €2 T 1 CTp.
I E )1 110 () 517 (T CTp.

Cnucok UCTIOIb3yEMOI JIUTEpaTyphl



(O8]

. M.H1. bammakos

«Axagemus», 2014.

HNuTepuer-pecypce

IIpunoswcenue 3

CnMcoK HCnoIb3yeMoil JTUTEePATyPhbl

«Maremaruka», yueOHuk, M.: W3gaTenbckuit

. IIpodeccronanpHbIe TIEUaTHBIC U3TAHUS

LEHTP



MeToauueckue PEeKOMEHIALMNHA 110 MTOATOTOBKE COOﬁllleHlle

Coo0mieHne — 3TO COKpalleHHas 3amuch MH(GOPMALMU, B KOTOPOH TOJIKHBI
OBITh OTPAYKEHBI OCHOBHBIE IMOJIOKEHUSI TEKCTA, COMPOBOKIAIOIIMECS apIyMEHTAMH,
12 cambIMH SIPKMMH U B TO € BPEMS KPAaTKUMH PUMEPaAMHU.

CooOuieHne coCcTaBiIIe€TCA 10 HECKOJBKUM HCTOYHHKAM, CBSA3aHHBIM MEXIY
coboil onHON Temol. BHauane u3yyaeTcss TOT MCTOYHMK, B KOTOPOM JIaHHAas TeMma
U3JI0’)K€HA HanboJiee MOJHO U HAa COBPEMEHHOM YPOBHE HAYUYHBIX M IPAKTHUECKHUX
JOCTHKEHUM. 3amucaHHOE COOOIIeHHE JOTIOJHACTCA  MAaTEPHAIOM  JIPYTUX
VCTOYHHUKOB.

Oransl MOATOTOBKH COOOIICHHUS:

1. IIpounTaiire TEKCT.

2. CocTaBbTE €ro pa3BEepHYTHIN IUIAH.

3. IlogymaiitTe, Kakue 4aCcTH MOXXHO COKPATHTh Tak, 4TOOBI CoepKaHUe ObLIO
MOHSATO MPABUJILHO U, TJIABHOE, HE UCYE3JIO.

4. O06beauHUTE OJIM3KKUE TIO CMBICITY YacTH.

5. B Kaxmoi 4acTy BBIAEIUTE TJIABHOE M BTOPOCTEIIEHHOE, KOTOPOE MOMKET
OBITH COKPAIICHO MTPU KOHCIIEKTUPOBAHUHU.

6. IIpu 3anucu crapaiiTech CI0KHBIE PEAJIOKEHUS 3aMEHUTD IPOCTBHIMH.

Temaruueckoe U CMBICIIOBOE €IMHCTBO COOOIICHUS BBIPAXACTCSI B TOM, YTO
BCE €r0 KOMIIOHEHTHI CBSI3aHbI C TEMOU EPBONCTOYHHKA.

Coo0uieHne JOMHKHO coepKaTh HHPOPMAIUIO Ha 3-5 MUH. M COIPOBOXKIATHCS
pe3eHTaluel, CXeMaMu, pUCYHKaMU, Ta0IULIaMU U T.1I.

MeToauueckue PEKOMEHIAIUNA 110 COCTABJCHUIO Hpe3eHTaHI/Iﬁ

Tpebosanus k npezenmayuu

Ha nepBowm cnaiine pasmemaercs:

Ha3BaHUE MPE3CHTALINH;

aprop: ®UO, rpynma, Ha3BaHWE Yy4eOHOTO YUpEXKACHHUS (COABTOPHI
YKa3bIBAOTCS B aji(haBUTHOM TOPSIZIKE);

TOI.

Ha BTOpoMm craiine ykasbiBaeTcsi cojaepKaHMe paboOThl, KOTOpOe JIydlle
o(OpPMUTH B BUJI€ TUTIEPCCHUIOK (J1J151 MHTEPAKTUBHOCTHU MIPE3ECHTAIINN).

Ha nocnennem crnaiine yka3blBaeTCsl CIUCOK HCIOJIB3YEMOW JIMTEpaTypbl B
COOTBETCTBUM C TPEOOBAaHUSIMU, MHTEPHET-PECYPChl YKAa3bIBAIOTCSA B IOCIEAHIOIO
ouepeib.

OdopmieHue craiiioB

— HEO0XO0IUMO COOMI0JaTh €ANHBINA CTUIIH O(POPMIICHHUS;

— HYXHO u30eraTh CTUJIEH, KOTOpble OYQyT OTBJIEKaTh OT CaMOM
pe3eHTallUK;

— BcnoMmoraTenbHas HHpopMauus (YNpaBisioOIIMEe KHOMKH) HE
JOJDKHBI TpeoOiafaTh HaJl OCHOBHOM HHGoOpMaluen (Tekcr,
PUCYHKH)

Ctuib




don

st (oHa BeIOMparoTcs OoJjiee XOJOJAHBIE TOHA (CHHUN WA
3€JICHBIN )

Hcrons3oBanue
[IBETA

Ha OJTHOM CJIaifJie peKOMEHIyEeTCsl UCII0JIb30BaTh HE Oojiee Tpex
IIBETOB: OJUH i1 ¢GOHA, OJMH JJII 3arojOBKOB, OJUH IS
TEKCTA,

7Tt JOHA U TEKCTA MCTIOIB3YIOTCS KOHTPACTHBIC IIBETA;

oco00e BHUMaHHE CeAyeT oOpaTUTh Ha IBET TUIIEPCCHIIOK (110
U TIOCJI€ MCII0JIb30BaHMS)

AHUMAIIMOHHBIE
3 peKThI

HY’KHO HCIOJIb30BaTh BO3MOKHOCTH KOMITBPIOTEPHOI aHUMAIUN
11 IpeAicTaBIeHUs HHPOPMAaIIUY Ha CIane;

HE CTOUT 3JIOYNOTPEONATh pPA3NUYHBIMU aHUMAIIHOHHBIMU
s dexkramu; aHUMAIMOHHbBIE 3(D(PEKTHl HE TOJKHBI OTBJIEKATDH
BHUMaHHUE OT coJiepkaHusi nHGOpMallMu Ha craiiie

[IpencraBnenue nndopmanuu

Conepxanue
uH(popManuu

CIICaAYyCT UCIIOJIb30BATh KOPOTKHEC CJIOBA U IIPCAJIOKCHU A,
BpCMCHaA I'J1aroJioB JOJIZKHO OBITH BC3J1C OAMHAKOBBIM,

ciacayeT HUCIIOJb30BaTb MHHHMYM  IIPCAJIOTOB, Hapeqm”d,
I[MpuiiaraTCibHbIX

3aro0JIOBKH OOJDKHEBI IIPHUBJICKATh BHUMAHHUC AYIUTOPHUHA

Pacrnionoxenue
uH(popManuu
Ha CTPaHUIIC

IPEANOYTUTEIHHO TOPU3OHTAIBHOE pacroJioKeHHe
uH(bopMaIny;

HamOoJiee BakHash MHGOpPMAIMSA JOJDKHA pacrojiaraThCs B
IIEHTPE PKPaHa;

€CIM Ha Claiae pacronaraeTcs KapTHHKA, HAIIUCh JOJDKHA
pacnoJjaratbCs Moj HeM

JUTSL 3aTOJIOBKOB HEe MeHee 24;

JUTSL OCTaIbHOM MH(pOpMaluu He MeHee 18;

mpu@ThI 6€3 3aceyueK JIerye YuTaTh ¢ OOJBIIOT0 PACCTOSHUS;
HENb3sl CMEIIMBATh pa3Hble TUIBI MPUPTOB B  OJHOU

[Ipudtet IIPE3ECHTALINY;
— JUIsl BblEJeHUsT MH(GOpPMaLUU CIEAYyEeT UCIOJb30BaTh KUPHBIN
mpu@T, KypCUB WIK MOJAYEPKUBAHUE TOTO K€ TUIIA;
— HEJIb3s 3JI0yNOTPEOIIATh MPONUCHBIMU OYKBaMU (OHU YUTAIOTCS
XYK€, YEM CTPOUHBIE).
Cnenyert UCIOIb30BaTh:
CriocoOmI — paMKH, TPaHUIIbl, 3aJTUBKY
BBIJICIICHUS — pasHble 1BETAa WPUPTOB, IUTPUXOBKY, CTPEIIKH
uH(opMaruu — PUCYHKH, JMarpaMmbl, CXEMbl UIsl WUTIOCTpaluuy Haubosee
BaYKHBIX (PaKTOB
— HE CTOUT 3alOJHATh OJUH CIIai]] CIUIIKOM OOJIBIIUM 00bEMOM
uH(pOpMaLMU: JIIOJU MOTYT €IMHOBPEMEHHO 3allOMHHUTH HE
O6bem 6onee Tpex (akToB, BEIBOJOB, OMPEICIICHUN.
UHpOopManun — HauOousbmass A(HPEKTUBHOCTL JOCTUTAETCA TOrAa, Koraa

KJIFOYEBBIE IYHKTHl OTPA)KalOTCSI MO OJHOMY Ha KaXJAOM
OTJICJIILHOM CJIale.




Bune! ciannoB

Jlnst obecrieueHrss pa3HOOOpa3usl CIIEAYEeT HCIOJIb30BaTh Pa3HbBIE
BHJIBI CJIAHJIOB: C TEKCTOM, C TaOJIHIIAMH, C THarpaMMaMHu.

Kpurepuu onieHku npe3eHTauu

Kpurepuu onieHKu

ConepmaHHe OLCHKH

1. ConepkatenbHbIN
KPUTEPUI

MPaBUJIBbHBIN BBIOOpP TEMBbI, 3HAHUE MIPEAMETA U CBOOOJHOE
BJIAJICHUE TEKCTOM, T'PAMOTHOE MCIOJIb30BAHUE HAYYHOMU
TEPMHUHOJIOTHH, UMIIPOBU3ALMUSA, PEYEBON ITUKET

2. Jlornmueckui
KpUTEPUH

CTpOﬁHOC JIOTUKO-KOMITIOBUIITMOHHOC TIIOCTPOCHUC PCYH,
A0Ka3aTCIIbHOCTh, Apr'YMCHTHPOBAHHOCTD

3. PeueBoii kputepuit

UCIIOJIb30BAHUE SI3BIKOBBIX (MeTadophl, (Ppa3eosioru3Msl,
MOCJIOBUILIBI, TOTOBOPKM M T.J.) W HEA3BIKOBBIX (1034,
MaHEephl U Tp.) CPEACTB BBIPABUTEIBLHOCTH; (POHETHYECKAS
OpraHu3alusl pedd, NPaBWIBHOCTb YyJApEHUs, 4YeTKas
JUKIMS, JOTUYECKUE YIApEHHUS] U TIP.

4. Tlcuxonornyeckuit
KpUTEPUI

B3aMMOJICUCTBHE C ayauTopueil (mpsiMas u oOpaTHas
CBA3b), 3HAHME M YYET 3aKOHOB BOCIIPHUATUS pEYH,
WCIIOJIb30BAaHUE PA3JUYHBIX [PUEMOB MPUBJICUYCHHUS H
AKTUBHU3allMd BHUMAaHUS

5. Kpurepuit
cOOJIIOICHUS TU3aiTH-
SPrOHOMHYECKUX
TpeOOBaHUM K
KOMITBIOTEPHOU
Mpe3eHTaluu

coONIO/IeHbl TpeOOBAaHMS K TMEPBOMY U  IOCJIEIHHUM
craiiiam, MIPOCIIEKUBAETCA 000CHOBaHHas
HOCJIEI0BATENbHOCTD CIIAI0B U MH(OpPMALMK Ha cllaiijax,
HEOOXOAMMOE M JIOCTATOYHOE KOJUYECTBO (POTO- U
BUJICOMATEPUATIOB, Y4Ye€T OCOOEHHOCTEH  BOCHPUATHUSA
rpaduueckoit (WILTIOCTPATUBHOM ) uHdopmaIm,
KOppeKTHOoe couertanue QoHa u rTpaduku, TU3ANH
Ope3eHTallud HEe MPOTUBOPEUUT €€  COJEPKAHUIO,
IrPaMOTHOE COOTHECEHHWE YCTHOTO  BBICTYIJICHHS U
KOMITBIOTEPHOI'O COINPOBOXKIEHUS, 00Ilee BIEYATICHUE OT
MYJIbTUMEIUUHON NPE3EHTALUN

MeToanueckue PEKOMEHIANUHA 110 COCTABJICHUIO KPOCCBOpAA

KpOCCBOpI[-BTO Hurpa, COCToAIasa B pa3raablBaHHH CJIOB I10 OIIPCACIICHUAM.

1. B oOmiem ciydae ornpeaesieHue JOIKHO COCTOSTh U3 OJTHOTO TPEITIOKCHHUS.
2. OmpeneneHust JOMKHBI OBITH 1O BO BO3MOXKHOCTH KpaTkumu. Crenyer u30erarhb

MIEPEUUCIICHUNA, HE

obopoTamu, He
KpoccBopaa -

3J10y1'IOTpe6J'I$ITI) Npu4aCTHBIMH KW JCCIIPHUYACTHBIMHA

neperpy’karb ~ TEKCT  MNpujaraTeiapHbiMu.  OnpenencHue
CBOEr0  poJa KOMIPOMHMCC MEXKIAYy  KpPaTKOCTBIO W

COJIEPKATEIIbHOCTHIO.
3ampeniaeTcss MCMOJIb30BaHUE B OJIHOM CETKE JBYX M 00jiee OJMHAKOBBIX CJIOB,
JIaXKe C pa3IMuYHbIMU ONPEACTICHUSIMH.



4.

5.

6.
7.

B Bompocax ciemyer m30eraTh SHIMKJIONEIWYECKUX oOmpeaencHuii. B memom
paboTa gomKHa OBITH aBTOPCKOM, a HE TIEPETIeYaTKON cTaTel U3 CIoBaps.
HexenatenbHo HaumHaTh (GOPMYIUMPOBKY Bompoca ¢ 1udpbl, Ijarosna,
JeenpUYACTHS.

3anpenaercs UCIoJIb30BaHUE OJTHOKOPEHHBIX CJIOB B BOIPOCAX U OTBETAX.

B pabore gomkHa OBITH M3IOMHHKA, TO €CTb HEYTO, OTJIMYAIOIIEE €€ OT
MUJIJTMOHOB JAPYTHUX.

8.3anpelaercs moMenaTh ciioBa 0e3 nepeceueHuii (BCTpeyaeTcsi U TaKoe).

He HCIIOJIB3YKOTCA  CJI0BaA, IIHIOYHIUCCA YCPC3 THUPEC HU  HUMCHOIIHC

YMCHBIINTCIIBHO-JIACKATCIBbHYIO OKPACKY.



Ilepeyenb TeM BHEAYAUMTOPHOI CAMOCTOATEILHOM Pa0OTHI

HasBanwue paznenos, TeMm

o .. | KonmnuectBo
BHEAYJIUTOPHOM CaMOCTOSATEIbHON Bun nedarensHoctu DopMBbI KOHTPOJIS
paboThI Hacos
Pa3nea 1. PazBuTHe noHsaTus 14
YHCJIA.
CamocrosrenbHas padora Nel. 2 Boinonnenue [IpoBepka
«Pemienne 3an1anuii 6€3 TOYHOTO 3aJaHu’ BBIITOJIHEHHBIX
ydeTa NOTPEIIHOCTEN. 3aaHui
CamocrositenbHas padorta Ne2. 2 Brinonnenue IIpoBepka
«Pemrenue 3aganuil ¢ TOUHBIM 3aJaHuN BBITIOJIHEHHBIX
Y4ETOM MOTPEIIHOCTEH. 3a7aHui
CamocrosarenbHas padora Ne3. 4 Coznanue [IpocMoTp u ouieHKa
«McTopust OTKPBITHS KOMILIEKCHBIX Ipe3eHTallH Hpe3eHTalui
qHUCEI.
CamocrostenbHas padorta Ned. 2 Pabota c yuebnoii | IIpoBepka KOHCIIEKTa
«Tpuronomerpuueckas u JAUTEpaTypon
nokasaresibHas popma
KOMIUIEKCHBIX YHCEI.
CamoctostenbHas padora NoS. 4 Pewenue 3ananui [Iposepka
«/leficTBUS Ha/l KOMILIEKCHBIMU BBINIOJTHEHHBIX
YHUCITAMU» 3aJJaHuf
Pa3nen 2. JInunelinble ypaBHeHHU s 6
U HepaBeHCTBA.
CamoctosTenbHas padora Neb. 2 PaGora c yuebnoit | IIpoBepka kKoHCIEKTa
«['papuueckoe perienre ypaBHeHUI JUTEPATYPOU
U HEPABEHCTBY.
CamocrositenbHas pabora Ne7. 4 Pa6ora c yueOnoit | IIpoBepka KoHCHEKTa
«MppanyoHaibHble ypaBHEHHUS. JAUTEpATypon
YpaBHeHus, conepxramme
NIEPEMEHHYIO TI0J1 3HAKOM MOJYJIS».
Pa3nen 3. KopHau, crenenu u 8
Jorapupmsi.
CamocrosrenbHas padorta Ne§. 2 Beinonnenue IIpoBepka u 3ammura
«3HavyeHHEe U UCTOPHUSI TOHATHUS pedepara pedeparoB
norapudpma.
CamocrositenbHast padora Ne9. 2 Pemenue 3ananuit [IpoBepka
«Penrenue 3amanuii Ha BEIIIOJTHEHHBIX
npeoOpa3oBaHue JorapupMUIECKUX 3aJJaHui’
BBIPAKECHUI.
CamocrosrenbHas padota NelO. 4 Pewrenne ypaBHeHUN IIpoBepka
«Pemienune noka3aTesbHbIX U 1 HEPaBEHCTB BBINOJTHEHHBIX
Jorapu(pMHUUECKUX YpaBHEHUN U 3alaHui
HEPABEHCTBY.
Pasznen 4. ®yHkumnu, UX CBOHCTBA 5
U rpauKH.
CamoctosrenbHas padora Nel 1. 3 PaGora c yuebnoit | IIpoBepka koHCHEKTa
«OnemMeHTapHble ()YHKIHH. JUTEpaTypon
CrnosxxHble QyHKIHUNY.
CamocrosrenbHas pabota Nel2. 2 Beinonnenue IIpoBepka u 3amura
«IIpumepsl GYyHKIIMOHATIBHBIX pedepara pedeparoB

3aBHCHUMOCTEH B PCAJIBbHBIX
mponeccax u ABJICHUAXY.




Pa3nes 5. OcHOBBI 9
TPUTOHOMETPHH.
CamocrosrenbHas pabota Nel3. 3 Beinonnenue IIpoBepka u 3amura
«McTopust pa3BUTHS U CTAHOBJICHUS pedepara pedepaToB
TPUTOHOMETPUM.
CamocrositenbHas padora Nel4. 6 Pemienue ypaBHeHuit IIpoBepka
«Pelienue TpUroHOMETPUIECKUX BBITOJIHEHHBIX
ypaBHEHUH MOBBIIICHHOU 3a7aHui
CIIOKHOCTH.
Paznen 6. Hauaja 25
MATeMaTH4YeCKOI0 aHaJIM3a.
CamocrositenbHas padora Nels. 3 Pabota c yuebnoit | IIpoBepka KOHCITEKTa
CriocoOpbI 3a/1aHUS U CBOMCTBA JIUTEpaTypon
YKCIIOBOH MOCIIEA0BATENbHOCTH.
[TonsaTue o npeneine
I0CJIE10BATENbHOCTU. beckoHeuHO
yOBIBarOIIasi reOMeTpUYecKast
[I0CJIeI0BATENbHOCTD U €€ CyMMa.
CamocrosrenbHas pabota Nel6. 6 Coznanue [IpocMoTp U olieHKa
«[IponsBoaHas U ee NpUMEHEHUE. Ipe3eHTalH pe3eHTalun
CamocrosrenbHas pabota Nel7. 2 Pa6ora c yueOnoit | IIpoBepka KoHCHEKTa
«IIpenesn, cBsI3aHHBII ¢ YUCIOM ey. JUTEPATYPOH.
CamocrosrenbHas paborta Nel§. 4 Pemenue 3anau [Iposepka
«PemeHne npukIagHbIX 3a1a9». BBINOJIHEHHBIX
3alaHuI
CamocTtosrenbHas padora Nel9. 6 Co3nanue [IpocMoTp U onieHKa
«HTETpan u ero NpUMEHEHUEY. [Ipe3CHTaLUU IIPE3CHTALAN
CamoctosrenbHas padota No20. 4 PaGora c yuebnoit | IIpoBepka kKoHCIEKTa
«IIpubnmKeHHbIE METOIBI JUTEpaTypoi
BBIUUCIICHUS OIPECICHHOTO
UHTErpaiay.
Pa3nes 7. KoopanHaTsl BeKTOpA. 6
CamocrosrenbHas padora Ne21. 4 Coznanue [IpocMoTp U orieHKa
«JlelicTBUS HaJl BEKTOPaAMM. IIPE3EHTALNH IIpEe3eHTALNN
CamocrosrenbHas padora Ne22. 2 Pemenue 3anau [IpoBepka
«Pemenue 3ana4 o teme BBITTOJIHEHHBIX
«BekTopb»». 3aJaHui
Pasnean 8. [Ipsimble U JIOCKOCTH B 8
NPOCTPAHCTBeE.
CamocrosrenbHas padota Ne23. 6 Coznanue IIpocmotp u oueHKa
«IIpsAMBIE U IIJIOCKOCTH B MpEe3eHTalUU IIPE3CHTALNN
IIPOCTPAHCTBEY.
CamocrosrenbHas padora Ne24. 2 CocraBnenue [IpoBepka
«B3anMHO€E pacrnoIoKEeHUE NPAMBIX KpoccBopa KpoccBOpAa
Y TJTOCKOCTEH B TPOCTPAHCTBEY.
Pa3znen 9. MHororpaHHuKH. 28
CamocrosrenbHas padorta Ne25. 4 Co3nanue [IpocmoTp u oneHka
«[IpaBusIbHBIE MHOTOTPAaHHUKM. IIpEe3EHTALNN IIpEe3eHTALNN
CamoctosrenbHas padorta Ne26. 4 Beimonnenune IIpoBepka u 3amura
«OKu3Hb 1 TBOpUECTBO Dilsiepay. pedepara pedepaToB
CamoctosrenbHas padora Ne27. 4 Coznanue [IpocMoTp U olieHKa
«MHOTOrpaHHUKN. IIpE3EHTALMN IIpE3eHTALNN
CamocrosrenbHas padora Ne28. 6 [ToaroroButh BricTymnnenue ¢
«3Be314aThle MHOTOTPAHHUKH. co001IeHNA cooOIIeHneM Ha

Kpucramasl-npupoiapie

3aHATHUHU




MHOT'OTpaHHUKW).

CamocrostenpHas padora Ne29. 10 Hsrorosienue OueHuBaHue
«Monenu MHOTOTPaHHUKOB). MoJeIeH HU3IrOTOBJIICHHBIX
MoJeen
Pa3nes 10. Tesia 1 moBepxXHOCTH 20
BpallleHHUsl.
CamocrosrenbHas pabota Ne30. 8 Coznanue [IpocMoTp u ouieHKa
«unuHap 1 KOHYyC». Mpe3eHTaIUN pe3eHTalun
CamocrosrenbHas pabora Ne3 1. 4 Coznanue [IpocMoTp u ouieHKa
«ap u chepar. Mpe3eHTalUN npe3eHTalun
CamocrosrenbHas pabota Ne32. 3 Pabora ¢ yueOnoit | IIpoBepka KOHCIIEKTa
«Tnomanb NTOBEPXHOCTH YacTeH JUTEpaTypou
iapay.
CamocrositenbHas padora Ne33. 5 Hsrorosnenue OueHuBaHue
«Mogenu Tell BpaleHUs». MoJelIen HU3rOTOBJIICHHBIX
MoJeen
Pa3nea 11. U3mepenus B 6
reoMeTpuH.
CamocrosrenbHas padota Ne34. 6 Pemenue 3anau [IpoBepka BbINOIH.
«O0BEMEI TE» 3aJaHuN
Paznea 12. dnemeHTbI 4
KOMOUHATOPHUKH.
CamocrosrenpHas paborta Ne35. 4 Boinonnenue ITpoBepka u 3amura
«OKu3Hb 1 HayuHas ASITENbHOCTD pedepara pedeparoB
N. HerotoHay.
Pa3znen 13. djemeHTHI TEOPUM 6
BEPOATHOCTEH M MaTeMAaTHYeCKOI
CTATUCTHKH.
CamocrosrenbHas padora Ne36. 2 Boinonnenue ITpoBepka u 3amura
«S1. bepuymmmy. pedepara pedepaToB
CamocrosrenbHas pabora Ne37. 4 Pemenue 3anau [Iposepka
«Pemienue 3a7a4 1o TeOpun BBITIOJTHEHHBIX
BEPOSATHOCTEIN». 3aaHui
Hroro: 145 - -




Pa3zgen 1. Pa3zBuTHe NOHATHA YHCJIA

CamocrosiTeibHast padora Ne 1.
Pemenue 3aganuii 03 TOYHOrO y4eTa NOrpemHocrei

Lenb: 3name npasuna oeticmsus Ha0 NPUOIUNCEHHBIMU YUCIAMU Oe3 MOYHO20 Yuemda
nozpewHocme.

MeToanyeckue peKOMeHAAUN
Ilpasuna ons evinonnenus oeticmeauti be3 mouHo20 yiema nocpeuHoCmell.

1. Ilpu crnoxxeHWW, BHIYUTAHWHM TPUOIIDKCHHBIX YHCET B PE3yJbTaTe CIeAyeT
COXPaHSTh CTOJBKO JCCATUYHBIX 3HAKOB, CKOJBKO WX HMEETCS B JAHHOM, C
HAMMCHBIITUM YUCJIOM JACCATUYHBIX 3HAKOB.

2. Ilpy yMHOXEHWUW W [EJICHUU MPHUOIMKEHHBIX YHCET B pe3yJbTaTe CIEeayeT
COXpaHATh CTOJIbKO 3HAJamux IM@dp, CKOIBKO HX HMEETCs B JaHHOM C
HAaWMEHBIIIUM YHCJIOM 3HAYanumx mudp.

3. Ilpu BO3BeneHUU B KBajpaT M KyO B pe3ynbTaTe CIEAyeT COXPaHITh CTOJBKO
3HaYAIMX HUQP, CKOJIHKO UX UMEETCS B OCHOBAaHWUHU CTETICHHU.

4. Tlpn wu3BIEUEHHUM KBAJpaTHBIX W KyOHWYECKHMX KOPHEH B pe3yjbTare Cleayer
COXpaHSATh CTOJIBKO 3HAYAIIUX (PP, CKOJIBKO UX UMEETCS B TIOJIKOPEHHOM YHCIIE.

5. Ilpu BBIOJIHEHUH TPOMEXKYTOUHBIX JEHCTBUI B pe3yJbTaTe CIEIYyeT COXPaHAThH
OJIHY JIMIIHIOK (3amacHyr) Iudpy, KOTOPYO B OKOHYATCIHHOM pPE3YyJIbTare
0oTOpachIBAIOT.

Onpeodenenue: I[lugpvi, 3anucannvie cnpasa om  3anamoil, HA3LIBAIOMCS
0ecAMUYHbIMU 3HAKAMU YUCTA.

Onpeoenenue: 3nauvawumu yuppamu Yucia HA3bIBAIOMCs 8Ce €20 8epHble YUPpbI,
Kpome HyJell, 3anucanHblx jesee nepeoti OMIUYHOLU OM HYJISL YUDPbL.

Onpeoenenue: lugpa « 6 3anucu npubnudiCeHUs HA3LIBAEMCS BEPHOU, eCclu
aOCONOMHAs NOZPEUHOCIb He Npesbluiaen moz2o paspaod, 8 KOmopom 3ma yugpa
3anucaua. B npomusnom ciyuae yughpa nazvieaemcs comHumenbHouU.

[IpumenuB npaBuiia AJis BBIMIOJHEHUS IEUCTBHUIM O€3 TOYHOTO y4eTa MOTPEITHOCTEH,
BBITOJIHUTE JEUCTBUS.

1. Haiitu cymmy x+ y ¥ pa3HOCTb x — ), €CIIH:
a) x~1,34; y~230; 0) x~4,331; y~57;
B) x~2,0-10°; y~125-10°; 1)x=~1,25-10°; y~7,1-10"

o X
2. HaiiTu mpou3BeJIcHUE X -y U YaCTHOE — , €CJIU
y

a) x~126; y~210; 0) x~1,2-10%; y~3-10%;
B) x~25,678; y=~123; r) x~4.8-10°; y=~1331-107



X y
x* 4y’
PEKOMEHTYETCS [TOIb30BATHCS KaIbKYJISTOPOM.

4. Beruncnute, otBeT okpyrimte 10 0,001.

3. Halinute 3Ha4eHUE BBIPAKEHUS

I x ~1,34 5 y~2,30. s BeIUUCIEHUS

1 BapuanT 2 BapuaHT
1,9-6,3-3,05 5,8-6,55-4,05
a) a)——————
5,3-125 12,4-215
0,857 -3/5,35 0,65 -+/7,45
0) ———— 0) ————
10,825 /3,62
B tg15° -/sin 65° s sin 25° - |/tg65°
cos 28° cos22°
r) 0,815-12,6-5,05 r) 0,0615-19,8 - 60,4
0,0854-18,9 3,08-46,2

CamocrosiTeibHas padora Ne 2.
Pemenue 3aganui ¢ TOYHBIM YYETOM MOTPEIHOCTH

Henw: 3name npasuna oeticmsus Ha0 NPUOIUNCEHHBIMU YUCTAMU C MOYHBIM YUEmOM
nozpeunHocmu.

MeTozmqecmle PEKOMEHIAUNA

[IpaBuna 1151 BBIMOJHEHUS I€MCTBUM C TOYHBIM YYE€TOM MOTPEIIHOCTH:
l.h,, =h, th, 4e,=n-¢,
&

2.¢,,=¢€,+¢&, 5.5%=7“

3.6,=¢,+¢,
b

[IprMeHUB ITpaBuiIa 151 BHIITOJIHEHUS JEUCTBUM C TOYHBIM YYETOM MTOTPEIIHOCTH,
BBIITOJTHUTE JCHCTBHUS:

1. Haitgure cymmy x + y M pa3HOCTb X — y, €CJIH:
a) x=-2,6+0,01; y=15+0,02

0) x=125+0,05; y=1,02+0,02

B) x=7,1%£0,18; y=62+0,02

o X
2. Haiigute mpou3BeiIeHUE X - y U YaCTHOE — , €CJIU:
y

a) x~3,2 ¢ TouHocThio 10 0,5%; y~2,35 ¢ ToyHOCTHIO 110 1%;

0) x~3,5¢c TouHoCThIO 10 1%; »~1,23 ¢ TouyHOCTHIO 110 0,5%;

B) x~0,43 ¢ TouHOCTRIO 710 0,1%; y~4,3 ¢ TouHocThIO 110 1%.

3. Macca sinuka ¢ koHdeTamu paBHa m, = (7,3 +0,05) KI, Macca MmycToro siuka paBHa
m, = (0,8 +0,05)kr. Haiitu maccy koH]eT.



4. HaiiTu riommaab OpsIMOYTOJIbHUKA IIUPUHBI X W JJIMHBI Y, €CIIH x~4M U y ~5,4M
C TOYHOCTHIO 710 1%.

5. Hatitu ctenens x*, eclii x~2 ¢ TOYHOCTBIO 110 2,5%.

6. Haiitu Vx , ecitt x ~32 ¢ TOYHOCTBIO 110 2,5%.

CamocrosiTenbHas padora Ne 3.
HcTopusi OTKPHITHA KOMILIEKCHBIX YK CeJ

Lenb: Pazeumue unmepeca k npeomemy.

(DopMa CaMOCTOSITCJIBHOM JESITCIAbHOCTU: CO3/IaHUC IMMPE3CHTAalU I10 3asiBJICHHOM
TEMC.

MeTozmqecmle PERKOMEHIAIUNA

PabGoTa nmomkHa COOTBETCTBOBATh METOJUYECKUM PEKOMEHIAIUSM IO CO3JaHUIO
IIPE3EHTALUH.

CamocrosiTeibHas padora Ne 4.
Tpuronomerpuyeckasi M NoKasarejabHasi (pOpPMa 3alIUCU KOMILJIEKCHBIX YHCeJI

Lenb: 3name mpueonomempuueckyio u noKazameabHyo Gopmy 3anucu KOMNIeKCHbIX
yycen u ymenms GblNOJIHAMb OellCMBUsl HAO K.4., 3A0AHHLIMU SMUMU hOpMAaAMU.

1. U3yunB TeMy, MUCBMEHHO OTBETHTE HA BOIPOCHI:

1°. 3amuce K.4. B TPUTOHOMETPUYECKOH (GopMe.

2°. ®opmynbl nepexoa oT anreépandeckoi GOpPMBI K.4. K TPUTOHOMETPHIECKOM 1
Ha00OpOT.

39, JleiicTBUS Haj K.4. B TPUTOHOMETPUYECKOM (PopMe.

4% 3amuce K.4. B MOKa3aTeabHOU hopMe.

5°. ®opmyibl nepexoaa ot anredpandeckoil GOpPMBI K.4. K IIOKa3aTeIbHON U
Ha00OpOT.

6°. JlelficTBus HaJ K.4. B [IOKa3aTeIbHOM (BopMe.

2. BeImosHUTE NUCEMEHHO 3aI1aHUS
No17.4(n,e); Nel7.7(a,0); Ne18.5(a,0); 18.9(a,r).

JIuteparypa: C.M. Hukonbckuii «Anredpa v Hayajaa MaTeMaTHYECKOTO aHAIN3a
11xn. M., «IIpocBemenuey», 2014, ra. 111, §17, §18.



CamocrositenbHass padora Ne S.
Pemenue 3aga4 no reme: «/leMcTBUS HaJl KOMILIEKCHBIMH YHCJIaAMM»

Henw: Ymems svinonnamo oeticmsusi HAO K. 4., 3A0AHHbIMU PAZHLIMU POPMAMU.
MeToauveckue peKOMEHIANU

Dopmbl KOMNIEKCHO20 YUCIL.

1. AnreGpandeckas z = a+ bi
cioxenue: (a, +bi)+(a, +b,i)=(a, +a,)+ (b, +b,)i
yMHOKeRUE: (a, +b,i)-(a, +b,i)=a,a, +(a,b, +a,b, )i —bb,
a, +bi (al +b]i)(a2 —bzi)
a, +b,i - (a, +byi\a, —b,i)
2. Tpuronomerpudeckas z = r(cos ¢+ isin )

YMHOXKEHHUE: z, -z, = 1,1, (cos(p, + @, )+isin(e, + ¢, ))

JACJICHUC:

JOCIICHUE: a_h (cos(go1 -, )+ iSiIl(% — 0, ))
Z, I,

BO3BEJICHHE B CTEIEHD: z" = " (cos ng +isinng)

M3BJIeYeHUE KOPHS: z, = %/;(cos[Z + @J +i sin(Z + %D , k=0123,...

n n n n

. zZ=7r- e
3. IToka3arenbHas iv
YMHOXXEHHUE: z, -z, = PUCEEY

z o
neenue; L = ')

2y

BO3BEIECHUE B CTENEHD: z" = ¢’

I/ICHOJ'II::?;y;[ MCTOAUYCCKNEC PCKOMCHAANN, BLIIIOJIHUTC 3a1aHUA:

1 BapuanT 2 BapuaHT
1. Haﬁz[mej—l, €CIM z, =3+i, z,=2-8 1. Haiinure j—l, €Clu z, =1+2i,
2 2
z,=—4+2i
2. Haiinure MOIyNb K.4. z=-2+ 23 2. Haiinure MOaynb K.4. z=3— 44/5i
3. Haiinure z, -z,, eciu z, =6 —2i, 3. Halinure z, -z,, ecnu z, =1+ 2i,
z,=3—-4i z, =341
4. N300pa3ute yuciao Ha KOMILIEKCHON 4. N300pa3urte 4yucio Ha KOMIIEKCHOU
IUIOCKOCTH z=2+4i IUIOCKOCTH z =-3+4i
5. Beruuciure: (=5x +4y°i)- (5x —4y7i) 5. Berunciure: (6x° + yi) - (—6x° + yi)
6. Paznoxxute Ha MHOXKUTEIU: 6. Paznoxute Ha MHOXKUTEIU:
a) x* +1;0) 25x* +9y° a)x’ +y?; 0) 16x° +9y°
7. Pemnte ypaBHEHUS: 7. Peminre ypaBHEHUS:
a)x’ +x+1=0;0) x> +2x+2=0 a) 5x> =7x+3=0;0) 2x> +2x+1=0
8. BBIMOJHUTH YMHOXKEHHE, JICJICHUE U 8. BBIIOTHUTE YMHOXKEHHE, ICTIEHUE U

BO3BCIACHHUC B CTCIICHDb K.Y. BO3BCACHHUC B CTCIICHDb K.4.



z z
1 2 3 1 2 3
(zy-z,,—,2, ,2, ), €CIIN (z, z,,—,z,,2z, ), €CIIK

Z, Z,

S .. 5&m S .. 5«

a) z, =cos — +isin—, a) z, =3(cos — +isin—),
3 3 4 4

T .. T T .. Ix
z, =2(cos— +isin —) z, =2(cos — +isin —)

3 3 4 4
0) z,=e®; z, =e ° 0) z,=3¢*; z,=4e >
9. 3anuiiure B TPUTOHOMETPUUYECKOU U 9. 3anuiiure B TPUTOHOMETPUUYECKOU U
MOKa3aTeIbHON (hOpME K. 4. MOKa3aTeIbHON (hopMeE K. 4.
a) z=3+i;6) z=—1+i a) z=3-i;6) z=1—i

Pa3znes 2. YpaBHeHUSI 1 HEPABEHCTBA

CamocrositenbHas padora Ne 6.
I'paduueckoe pemieHue ypaBHeHHil 1 HEPABEHCTB

Henb: Ymems ¢ nomowwio epaghurxa naxooums peuieHue ypasHeHull U HEPAGeHCma.
N3yuuB TeMy, MUCbMEHHO OTBETHTE HA BOMPOCHI:

1. I'padrueckas mHTEpIpETallds PELICHUS YPaBHEHUS f(x)=g(x).
2. I'padmyeckast THTEpIpETALMs PELLICHUSI HEPABEHCTBA f(x) > g(x).
3. Omnpezenenue 4uciia KOpHEH ypaBHEHHS f(x) =a (rpadudeckoe).
4. 3anucatp pemienue npum. 18, c. 193.

Jluteparypa: M.A. IlparyceBuu «Anrebpa u Hayaga MaTeMaTHYECKOTO aHAIM3a)
10xm., M., «ITpocsemienue», 2014, ¢.193.

CamocrosiTeibHas padora Ne 7.
HppaunoHanbHble ypaBHeHHs. Y PABHEHUS] M HEPABEHCTBA C MOAYJIeM

Hens: 3nams npasuna uzdbasienus om uppayuoHaibHOCMU, pACKpblmMus MOOYJIs
yucna u ymems nolb308amobCs UMU NPU peuleHuU YPAagHeHUll U HepaseHCma.

MeTtoanyeckue peKOMeHAAUuN

@opMyIIbl 111 HOBTOPEHUS:
(@+b)*=a*+2-a-b+b*;
(@a-b)*=a*-2-a-b+b*,
Pemenne kBaapaTHBIX YpaBHEHUM:
a-x24+bx+c=0

D = b* —4ac



2

_"hbt
Ecmu D >0. 1o ¥12 = " 2q
-b
x=—
Ecou D=0, 10 2a
Eciau D < 0. To kOpHEH HET

m

1
a’=1; a" =3a" ; \/_:az; a = ! ; (\/;)zza; (’\’/Z)":a
a

1. U3yunB TeMy, TUCBMEHHO OTBETHTE HA BOIIPOCHI:

1°. BBenuTe NOHATHE UPPALIMOHAIBLHOIO YPABHEHHSI.

2°. Cpopmynupyiite yTBEpKACHHE B 3aMedanue Ha c.350.

3°. Pemienre ypaBHEHMH, COMEPKAIIUX KBAIPATHBIE PaIUKAIIbL.
4%, 3amucars pemenue npumepa 60, c. 351.

5° Meron yenuHenus pagukaios (mpum. 61).

6°. Copmynupyiite yTBep:KaAeHHE Ha C. 352.

7°. JlaiiTe onpe/ieNIeHHE | x| U €ro HHOW (hOPMBL.

8°. Tabmuua penieHus >JeMEHTAPHBIX YPABHEHUI 1 HEPABEHCTB C MOJIYJIEM.
9°. 3amucaTs pemenue npumepa 85, ¢. 74.

10°. 3anumuTe BBIBOJ O PELIEHUH HEPABEHCTBA C MOJLYJIEM.
11°. 3anummure pemenue npumepa 90, c. 76.

S

2. BeinmoiaHuTe NUCHMEHHO 3adaHuA:

1 BapuanT 2 BapuaHT
1. Pemure ypaBHEHUS: 1. Pemure ypaBHEHUS:
a) x=+1-2x;6) Bx+1=x-1; a) x=+1-x;6) V2x+4=x-2;
B) Vx—2+2Jx+5=1. B) Vx—1+x+2=3.
2. Pemute ypaBHEHHUS: 2. Pemute ypaBHEHHUS:
a) |5x+3]=7; 6) |2x—x —-3|=1. a) |9-2x|=5; 0) |x* +5x+4=1.
3. Pemure HepaBeHCTBA: 3. Pemure HEpaBeHCTBA:!
a) |2x-3|<3; 0) |3—4x>-1. a) [V2x-2|<-2; 6)|5-2x|>3.

Jluteparypa: M.AL. IlparyceBuu «Anrebpa u Hauana ananuza», 10k, M.,
«ITpocsemenue» 2014, ra. I, §10; 1 1xu.-rn. XIII, §84.
Pa3znea 3. KopHu, crenenn u jorapumasl.

CamocrosiTesibHass padora Ne 8.
3HavyeHUe M UCTOPUS NOHATHS Jjorapudma

Lenb: Pazsumue unmepeca k npeomemy.

dopMa caMOCTOATENbHOMN AESITENIbHOCTU: TOATOTOBUTH pedepaT 1o npeyioKeHHOMN
TEME.



MeToanuyeckue peKkoMeHAaluu
Pedepar nomxeH ObITH BBITIOIHEH C COOTIOICHNEM METOANYECKUX PEKOMEH AN 110
HamucaHuio pedepara.

CamocrosiTeibHas padora Ne 9.
Pemenue 3aganuii Ha npeodpazoBaHme JorapupMuUecKnX BbIPAKeHU

Lenb: 3nams ocnosHoe nocapugmuueckoe moircoecmeso, c80UCMEa 102apu@mos,
yMemb NPUMEHAMb UX NPU NPeodpPa308aHUU BbIPANCEHULL.

MeTtoanyeckue peKOMeHAAUN

1. Ceoticmesa nocapugpmos.

log , x
1.OcHoBHOE JiIorapupMUUecKoe TOKAECTBO: Ea

2. loga(x-y)= log, x+log, y

=X

3.log, X log, x—log, y
Yy

4.log, x" =nlog, x

S.log,a=1

6.log,1=0

7.log, b=
log, a
log, x

8.log, x = - (hopmyna nepexoaa K IpyromMmy OCHOBaHHUIO
0g,

9. log , x= lloga X
n

I/ICHOJ'II:BYH MCTOINYCCKHUC PCKOMCHAAINH, BBIIIOJITHUTC 3aJlaHUA:

1 BapuanT 2 BapuaHT
1. Haiinure 3Ha4eHUE YUCIIOBOTO 1. Haiinure 3HaUueHUE YUCIOBOTO
BBIPAKEHUS: BBIPAKEHUS:
log; 27 —log ;5 27 —log, 27 - logﬁ(g—j) (log, 3\/% + 610g1(%) - 210g1(%)) +log 5 V8
3 2 2 4 16
2. Berunciure: 2. Beruuciaure:

a) 2log,2+log,9; 0) log,, 484 —2log,,2; a) log;100—2log,2; 06) 4log,,2+2log,, 3;

1 log, 3

3
log, = 1

B) 37" 4 plomed B)3 7 4()le’
9
3. Halinure log, 72, ecny U3BECTHO, 3. Beruucnure log, 30, €Cu M3BECTHO,
41O logs2=a,log,3=>5. 4yT1O log,2=a,log;3=>.
4. BeIUMCIINTS: 4. BBIUNCIIUTB:
a) (log,15+1log, 4—log, 6)-1g7; a) lg2-(log, 75 —1log, 15 +1log, 20);



CamocrositenbHas: padora Ne 10.
Pemienne nokasarejbHbIX, JOrapu(pPMHUYECKUX YPABHEHUI U HEPABEHCTB

Lens: 3name memoovl peuwienuss NOKA3AMENbHbIX U JI02apUGMULecKux ypasHeHull u
HepaseHcme, ymems NPUMEHIMb UX NPpU pelueHul COOmeemcmayouux
3a0aHUU.

MeTozmqecKne PERKOMEHIAUNA

Crenenu yucesa ot 0 1o 10

n 0 1 2 3 4 5 6 7 8 9 10
2" 1 2 4 8 16 32 64 128 256 512 1024
3" 1 3 9 27 81 243 729 2187 6561 19683 | 59049
4" 1 4 16 64 256 1024 | 4096 16384 | 65536 | 262144

5n 1 5 25 125 | 625 3125 | 15625 | 78125 | 390625

6" 1 6 36 216 | 1296 | 7776 | 46656 | 279936

7n 1 7 49 343 | 2401 | 16807 | 117649

g" 1 8 64 512 14096 | 32768

on 1 9 81 729 | 6561 | 59049

10™ |1 10 | 100 | 1000 | 10000

Pemenue KBaJApPaTHBbIX ypaBHeHHﬁ: (I)OpMyJILI COKpaImECeHHOoro

YMHOKCHUSA:

a-x>+bx+c=0
D=b2—4ac,

Ecin D> 0. 1o *12 = 72,
-b
_ x=—
Ecau 2 =0. 1o 2a
Ecau 2 < 0. 1o xopueii ner

(a+b)? =a?+2ab+ b

(a—b): =a?—2ab+ b2

al—-b2=(a—-hb)(a+h)

(a+b)? =a®+3a’b + 3ab® + b*

(a—b)? =a?—3a’b + 3ab? — b*

CaolicTBa cTenenei

CaoiicTBa KopHeii n-0ii cTeneHu

1. a™-a" = a™"

3. (a™)" = gMmn

4. a™-b" = (a-b)"

5, an = ¥yam
1
6. ¥ ~an
7. a’=1
iyt by "
. @) =
m

1. Vab=%a-Vb
F _¥a

2. 4B Vb

4, Vam = (Va)"

5. "Vank = Yam

T
6. a® = a
m ki
an = Yagm




Hcnonp3yss NOpemioKEHHBIE METOAUYECKHE PEKOMEHJALUWA W METOJINYECKHUE
PEKOMEHJIAIUU K CaMOCTOSITeNbHOM paboTe No9, BBITOTHUTE 3aJaHUS:

1 BapuanT 2 BapuaHT
1. Pemute ypaBHeHus: 1. Peminth ypaBHEHUS:
a) 4" +47?=40;0) 3" —9* =18; a)5* —5""=100 ; 0) 9" +3>"* =30;
B) log, x+2log, x +3log, x + 4log,, x=4; B)log, x +2log, x +3log,, x + 4log,, x=8;
r) log, (2x* = Tx—6)=-2; r)log, (x* —17x+9)=-3;
4 3
n) 3lg? x—5lgx+2=0. 1) Slg’ x+1lgx—1=0.
2. PemuTh HEpaBeHCTBA: 2. Pemuth HepaBeHCTBA:
a) 4° 3.2 +8<0; 6) 7H 0 > 7; a) 25° —4-5° —5<0; 6) 3* 0 <9;
B) log,(3x—5)>3;T) lg° x—lgx—2>0. B) log,(5x—4)>0;T) lg’ x+1lgx-2<0.

Pasznes 4. ®DyHKUMU, UX CBOMCTBA U IrpaguKH

CamocrosTenbHas padora Ne 11.
JuemeHTapHble QyHKIMU. CI10KHbIe (PYHKIUH

enw: 3nams onpedenenue Gyuxkyuu, s1emMeHmMapHol PYHKYUU, C1OHCHOU YHKYUU.
1. U3yuuB TeMy, MMCbMEHHO OTBETHTE HA BOIIPOCHI:

1°. Chopmymupyiite onpenenenne GyHKIHH.

2°. Kakyro ()yHKIUIO HAa3bIBAIOT CIIOKHOM?

39, TlepeuncanTe OCHOBHBIE DIIEMEHTAPHEIE (DYHKIIHH.

4%, Kakve QyHKIMH Ha3BIBAIOTCS SJIEMEHTAPHBIMHU?

2. Bemonnaute nucbMeHHo 3aganus: Nel.2; Nel.4(a,0,B).

Jlutepatypa: C.M. Hukonbckuii «Anredpa u Hayana aHanuza» 11xi1., M.,

«ITpocsemenue», 2014, c.3-4.

CamocrosiTesbHas padora Ne 12.
Ipumepsl GyHKIHOHAIBHBIX 3ABUCUMOCTEN
B peaJIbHbIX Npoueccax u siBJeHusIX

Lens: Pazsumue unmepeca k npeomemy.

dopMa caMOCTOSITENIbHON JI€SITEIbHOCTHU: TTOATOTOBUTH pedepaT Mo NpeasioKeHHOMN
TEME.

Pedepar nomxkeH OBITh BBITIOJHEH ¢ COOTIOIECHUEM METOANYECKUX PEKOMEHIAITNI 110
HanucaHuto pedepara.



Pa3znes S. OCHOBBI TPUTOHOMETPHHU.

CamocrositenbHast padora Ne 13.
HcTopus pa3BUTHS U CTAHOBJICHUS TPUTOHOMETPHUH

Hens: Pazsumue unmepeca k npeomemy.

CDopMa CaMOCTOSITEIIbHOMN ACATCIIBHOCTH: IIOATOTOBHUTD pe@epaT I10 HpCI[JIO}KeHHOI\/’I
TCMC.

Pedepat nomxeHn OBITH BBIMIOJHEH ¢ COOIIOICHUEM METOAMYECKUX PEKOMEH AU
110 HamMcaHuio pedepara.

CamocrosiTenbHas: padora Ne 14.
Pemienne TpUroHOMeTpHYECKUX YPABHEHHI MOBBIIIEHHOMH CJI0KHOCTH
Lensb: 3uams memoovl pewienus mpucoHoMempuieckux ypasHeHutl, oopmynvl 0as
HAXO0JICOEHUsI KOPHEl, YMemb UCNOIb306aMb NOLYYEHHblEe 3HAHUA NPU PeueHuu
VPasHeHUll NOBLIUEHHOU CTIONCHOCTIU.

MeTtoauyeckue peKOMEHAAMH

L. Pewenue npocmeuiux mpucoHoMempuyeckux ypasHeHul.

YpaBHeHue DopmyJIbl pelIeHUs YacTtHble cnydyaun
sinx=0; x=7k, kez
k . ) T
) npn|a|$1 x=(—1) arcsina+ 7k, kez sinx=1; x==+27k, kez
sinx=a .
npu |a|>1 - pelIeHui HeT ju
sinx=—-1, x=——+27k, kez
2
_O. _7[ 2
npu |a| <1 x=zarccosa+2m, nez COSX =05 x=Feom, nez
cosx=a .
npu |Cl|>1—peIJ_IeHI/II/IHeT cosx=1; x=2m,nez
cosx=—1; x=n+2m,nez
gx=a a - mo0boe Yucio x = arctga+ 7k , k € z -
cgx =a a - moboe Yucio x = arcctga+ 7k , k € z -

1I. Tpuconomempuueckue ypasHeHus.

YpaBHeHHE Criocob penieHus DopMyiibl

1. YpaBHeHUE COAEPKUT TOJIBKO | YpaBHEHHE CBOJIUTCS K| sina=1-cos’a
CHHYCBHI WJIM KOCHUHYCHI (CUHYCBI | KBaJPaTHOMY (OMKBaIPaTHOMY) | cos2 o = 1 —sin’ o
" K.ocanycm) Bn.na OTHOCHUTEIFHO CUHYca (KOCHHYCA) o +bx+c =0
asin® f(x)+bsin f(x)+c=0 _b+JD
acos® f(x)+bcos f(x)+c=0 YT,
U T.J.

2.Ognopoagnoe  ypaBHeHue | | Jlenenue obeux yacteid Ha cosx #0. | sina ;

=1ga

CTETNIEHU BHJIA [Honyuaem: atgx +b =0 cos a g

asinx+bcosx=0
(a#0, b#0)




3. Omnoponnoe  ypaBHenue Il | Jlenenue obenx wacreit Ha sinx
CTENIEHHU BUIA cos’ x # 0. Ilomyuaem: o= cos o
asin® f(x)+bsin f(x)- atg” f(x)+btgx +k =0 Lt fo2ey o
-cos f(x)+kcos? f(x)=0 89T s’ a

4. YpaBHeHuUE BHUIA YpaBHeHue CBOJUTCS K | tgx-ctgx =1
atgx +bctgx +c =0 KBaJpaTHOMY OTHOCHUTEIIBHO

TaHI€HCa 3aMEHOM cigx = tg_x
clgx = L
1gx

1. OcHo8Hble MPUSOHOMEMPUHECKUE MOHCOECMEA.
1. sin®x+cos’x=1; sin>x=1-cos” x; cos’>x=1-—sin’ x

inx .
2. tgx = = SinXx = /gx - COS X
COS X

cos X
3. ctgx =—
sin x

=> COSX =cIgx -sinx

1 1
4. tgx-ctgx =1 = 1gx=—— U cigx = —
clgx 1gx

5. 1+tg’x = 5
cos” x

6. l+ctg’x=

sin? x

V. @opmynsl crodxcenus.
1. sin(a+,8)— sin @ cos f + cos asin B

sin(ar —

2 )—smacosﬂ cosasin f
3. cos(a+ )=cosacos,8—smasm,8
4 B)=

. cos( cos ¢ cos [ +sinasin

5. 1g(a+p)= 821180
1—-teatef
6. 1g(a—p)=82"18F
1+tgatgf

V. @opmyibl 080UHO20 U NOJIOBUHHO2O APSYMEHMO8.
1. sin2a =2sina-cosa
2. cos2a=cos’ a—sin’ a; cos2a =2cos’ a—1; cos2a =1-2sin’ a

2t
3. 1g2a = g025
—1g a
4 sing=i l1-cosa
2 2

2
6. tgz _ [1—cosa
2 1+ cosa
Vi @opmyjlbl CYMMbL U pA3HOCU OOHOUMEHHBIX MPUCOHOMEMPULECKUX YHKYULL.
a+p - COS a-p
2 2
a+pf sin &= p
2 2

l. sina +sin f =2sin

2. sing —sin S =2cos




a+ a—
3. cosa +cos fF=2cos ﬁ-cos P

2
4. cosa—cosﬂ:—2sina+’8 -sina;’g
in(o +
S (2
cosa-cos

3HaYeHUSA TPUTOHOMETPUYECKUX PyHKIU

rpaja 0° 30° 450 60° 90°
paauan 0 i i i b
6 4 3 2
sin® 0 V2 V3 1
2 2
cos @ 1 V3 vz 0
2 2z
tg o 0 V3 1 VE] He
3 CYILIECTB
ctg o He V3 1 VE] 0
CYLIECTB E)

HCHOJ’IIBYH MCTOAUYCCKNC PpCKOMCHAAUH, PCIINTEC YPABHCHUA:

I. sin6x +cos6x=1-2sin3x;

2.29 —36sin”(x —2) —36cos(x —2)=0;

3.2sinx-cosx++/3 —2cosx —+/3sinx=0;

4.sin4x=2cos’ x—1;

5.sin x(sin x + cos x) =1;

61, 1 .
l+cos"x l+sin“x 11

Hoxckaskm.
. Bocronp3yiitech hopMynoit 1BOMHOTO yria Juisisin 6x U cos 6x .
. Obo3HaubTe x—2=¢ , pEHINTE ypaBHEHHUE, CBE/IS €r0 K KBAJPATHOMY C MOMOIIIBIO
bopMyIIbl sin®t=1-cos” t.
. Crpynnupyiite 1-oe u 3-e cinaraemple, IPUMEHUTE PA3JIOAKEHNE HA MHOKUTEIIH.
4. Bocnonw3yiTech (HopMysioil IBOWHOTO yria s sindx W cosdx, (Hopmymoi
MOHKCHUS CTETICHH 2cos” x — 1 =cos 2x .
. Packpoiite ckoOKH, MPUMEHUTE OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
6. IlpuBeaure npobm Kk oOOIIEMy 3HAMEHATENI0, a 3aTEM HCIOJIb3yHTe OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO sin’ x+cos’ x=1, CBEIUTE YpaBHEHHE K
KBaJIPaTHOMY.

W N —

93]



Pa3zgen 6. Hauayia MaTeMaTH4eCKOro aHAJIN3a.

CamocrosiTenbHas: padora Ne 15.
Cnoco0bl 3aJaHHA ¥ CBOICTBA YUCJIOBOM MOCJIe10BATEIbHOCTH.
IlonsiTHe 0 MpeaeJie MocJae10BaTEIbHOCTH. beckoHeYHO yObIBaKOIIas
reoMeTpu4ecKasi ocJae10BaTeJIbHOCTh M ee CyMMa

Henb: 3namb onpedenenue nociedosamenbHOCMU U cnocoobl ee 3adanus. Mmems
nousamue o npeoejie nocied08amelbHOCmu, becKoHeuHo yovleaiouell
2eomMempu4eckoll noCc1e008amenbHOCHU U ee CyMMe.

1. U3yunB TeMy, MUCbMEHHO OTBETHTE Ha BOIPOCHI:
1°. Chopmymupyiite ompeneneHne nocue10BaTelbHOCTH.
20, [Tepeuuncnure crnocoObl 3aaHUs MOCIEA0BATEILHOCTH.

39, Copmynupyiite ompeneeHne npeena mocaen0BaTeIbHOCTH.
4°, JlaiiTe monsTHe 6ECKOHEYHO YOBIBAIOILEN FEOMETPUYECKOM POIPECCUH H €€

CyMMe.

2. BemomnauTe nuceMeHHo 3ananus: Ne4.38(a,r), c. 138 u3 [2].

Jlutepatypa: 1. M.A. IIparyceBuu «Anredpa u Hayajga MaTEMaTHUYECKOTO aHaJIN3a,
10kn., M., «IIpocBemenue», 2014, ra.VII, §39, §40.

2. C.M. Hukonbckuii «Anredpa ¥ Hayajla MaTEMaTUYECKOTO aHalln3a,
10 7., M., «ITpocBemienue», 2014, §4, n.4.5.

CamocrosTesbHas padora Ne 16.
IIpou3BoaHas M ee MPUMEHEHUE
Lenb: Pazsumue unmepeca xk npeomemy.

dopma CaMOCTOATEILHON JEATEIbHOCTH: CO3JAHHUE TTPE3CHTALINY T10 3asIBJICHHOU
TEME.

PaGoTa nomkHa COOTBETCTBOBATH METOIMYECKUM PEKOMEHIALIMSAM 10 CO3JJaHUIO
MpE3CHTAIUU.

CamocrosiTtesibHas padora Ne 17.
IIpeneJi, cBA3aHHBIN € YUCJIOM e

Lens: 3nams ocHogy nosenenus yucia e.
1. U3yunB TeMy, NUCbMEHHO OTBETHTE HA BOIPOCHI:

1°. Chopmymupyiite TeOpeMy O CyLIECTBOBAHUM IIPEIENA:



a) OrpaHUYEHHOM CBEpXy HEYObIBAIOIIEH MOCAEA0BATEIbHOCTY;
0) OrpaHUYEHHOI CHU3Y HEBO3PACTAIOIICH MOCIIEI0BATEIILHOCTH.
2°. Yro Takoe uncnoe (mpum. 3, c. 141)?

2. Brimonnute nucbMeHHO 3aaanue: No4.47(a,0,B).

Jlutepatypa: C.M. Hukonbckuii «Anredpa u Hadaaa MaTEMaTHUYECKOTO aHAIIU3a,
10xm., M., «ITpocBemenue», 2014, §4, n. 4.6.

CamocrosiTesibHas pabora Ne 18.
Penienue npukJIaaHbIX 32124

Lenb: Ymemv npumensamo onpedenenue npouzBoOHOU U ee MEeXAHUYECKUU CMbLCIL K
peuenuto NPUKIAOHbIX 3a0ay.

MeTozmqecmle PEKOMEHIAUNA

Duszuueckuti CMbICI NepBoll NPOU3B0OHOII.
@uU3NYECKUN CMBICI TPOU3BOJHOM 3aKIIFOYAETCS B TOM, YTO MTHOBEHHAsI CKOPOCTh
JBHKEHUsI 9(t) B MOMEHT BPEMEHH ! €CTh IIPOU3BO/IHAS ITyTH [0 BPEMCHH, T.€.

ote)= ) s

Du3zuyecKkuti CMuICIl MOPOU NPOU3BOOHOU.
Y ckopeHne NpaMOJIMHEWNHOTO ABUKEHUSA B JAHHBIM MOMEHT BPEMEHU €CTh MEpBas
MPOM3BOHASI CKOPOCTH MO BPEMEHU WJIM BTOPAsl MPOU3BOAHAS TyTH IO BPEMEHHU.

alt)= ()= 5"(z)
[Tpumep.

1. 3aBUCUMOCTH MyTH OT BPEMEHH MPHU MPSIMOJIUHEHHOM JABUKEHUHM TOUYKH 3aJlaHa
YpaBHEHUEM
S=t"—6t>—12t+3.
B Kakoil MOMEHT BPEMEHH YCKOPEHHE JBHKEHHUS TOUKH OyIeT paBHO 24 M/c?

Pewenue.
a) Haiinem ckopocTh JBMKEHHS TOUKH 110 popmyie: Ht)=S'(¢)

)= 6 ~12043) =322 ~120-12
0) HaiiT ycKopeHue IBHKEHHs TOYKH 110 hopmyite: a(t)= 9(¢)

a(t)= (3 —12¢-12) =6t -12
B) U3 ycioBust a =24 M/c’, HAWTH MOMEHT BPEMEHH:
6r—-12=24
6t =36
t=6¢C
Ortser: 6 c.



¢ [lpasuna oughghepenyuposanusi u madbauya npousso0HbLIX OCHOBHLIX (PYHKYUIL.

[IpaBuna.

1.C'=0 4. (U-9) =U"-9+U- &

2.x'=0 5.(Cf(x)) =C-f'(x)

L ss) vy (gjw
. 9 '92

[Ipon3BOAHBIE OCHOBHBIX DJIEMEHTAPHBIX (OYHKIIHIA.

! 1

1. (x") =n-x"", nz0 8. (tgx) =—
cos” x
2. (ex) =e" 9. (ctgx), =—— 12
sin” x
3. (In x)’ =— 10. (arcsin x)' _
1-x°
4. (ax) =a”-lna 11. (arccosx), __ !
1-x°
' 1 ’ 1
3. (loga x) = 12. (arctgx) = 5
x-lna I+x
6. (sinx) =cosx 13. (arcctgx)’ :_1+1x2
7. (cosx)' =—sinx

I/ICHOHB?)YSI MCTOANYCCKUC PCKOMCHIAIINH,

1 BapuaHT
1. Teno aBUXKeETCA BBEPX MO 3aKOHY

st®

S(t)=v,t - C Ha4YaJIbHOW CKOPOCTHIO

v, =30m/c, g=98u/c’. Uepe3 CKOIBKO

CEKYHJ] CKOPOCTh CTaHET paBHOM 10m/c?
2. Haiinute cuiy, I€HCTBYIOIIYIO HA TEJIO
MAaCCOM Ske, NBUXKYLIEECS IO 3aKOHY

S(t) :%f —2¢t+1 B MOMEHT BpPEMCHH

t=3c.

3. OnpenennTb KNHETUYECKYIO SHEPTHUIO
TOYKH, MACCOU m = 2ke , IBUKYILEUCS T10
3aKOHy S(f)=3t* +4 B MOMEHT BPEMEHH
t=2c.

4. Touka nBHXKETCS IO NPAMOM IO 3aKOHY
S(t)=2t* -3t —1. HaiiTu yckopeHue
TOYKH B MOMEHT BPEMEHHU ¢ =2c.

BBIITOJIHUTC 3aJaHUA:

2 BapuaHT
1. Temo aBUXKeETCA BBEPX MO 3aKOHY

st®

S(t) =v,t — =— ¢ HAYAJIbHON CKOPOCTHIO

v, =50m/c, g=98u/c’. Uepe3 CKOIBKO

CEKYH/I CKOPOCTb CTaHET paBHOM 20m/c .
2. Teno mMaccoi 3ke ABUMKETCS MO
MPSIMOM COTJIACHO YPaBHEHUIO

S(t)=2t> -2t + 3. Haiigure
JEHUCTBYIOLIYIO HA HErO CUJIy B MOMEHT
BpPEMCHH ¢ =5c.

3. OnpenennTb KNHETHYECKYIO SHEPTUIO
TOYKH, MACCOU m = 3ke , ABUKYIIECUCSA 1O
3aKOHy S(f)=5t" +2 B MOMEHT BPEMEHH
t=3c.

4. Touka IBUKETCSA MO MPSIMOU 110
3aKOoHy S(f)=3t" +4¢—2. Haiitu
YCKOpPEHUE TOYKH B MOMEHT BPEMEHU
t=lc.



CamocrositenbHast padora Ne 19.
HNHTerpan u ero npuMeHeHue

Henb: Pazsumue unmepeca k npeomemy.

(DopMa CaMOCTOSITCJIbHOM JESATCIbHOCTH: CO3/IaHHUE MMPpE3CHTAINH 110 3asiBJICHHOM

TCMC.

PaGora HOJDKHA COOTBCTCTBOBATH MCTOAHMYCCKHUM PCKOMCHAAIIUAM IIO0O CO30AaHHIO

IMpE3CHTAallUN.

CamocrosiTtebHas padora Ne 20.
Ipu6anxeHHbIE METOIbI BLIYUCICHUS ONPeAeJIeHHOT0 HHTerpajia

Lens: 3namv memoo npsAMOY201bHUKO8 U MemoO mpaneyuii  GblYUCTeHUs
onpeoenennoco  unmezpaia. Ymemv  nonvzosameca — opmynamu
NPAMOY20JIbHUKOB U Mpaneyuil Npu HAXOHCOeHUU NPUOTUNCEHHO20 3HAYEHUS

onpeoenenHo2o uHmezpaa.
1. U3yuuB TeMy, MUCbMEHHO OTBETHTE HA BOIIPOCHI:
1°. BeiBo (hopMyIisl IPSAMOYTOJILHUKOB (puc.135).
2°. Beisog (hopMyisl Tpanenuii (puc. 136).
3°. 3anmcars pemenue npuM. 2 c.421.

2. BeinosHuTe NTUChbMEHHO cienyronme 3aaanusi: No9.17; Ne9.18; c.422.

JIuteparypa: I'.H. SIkoBneB «Marematuka A TEXHUKyMOB. Alredpa u Hayana
anamm3a» 4.1, M., «Hayka», 1987, rn.9, §46.

Paznen 7. KoopanHarsl BeKTOpa.

CamocrosiTesbHas padora Ne 21.
JeiicTBUsS HAl BEKTOPaAMU

Henb: Pazsumue unmepeca K npeomemy.

dopma caMOCTOSTEIBHOM ACATETLHOCTU: CO3IaHUE TIPE3CHTAIUH TI0 3asBJICHHOMN
TEME.

Pabota n0/KHA COOTBETCTBOBATH METOIMUECKUM PEKOMEHAAIUSM 110 CO3/IaHHIO
MIpe3CHTAIUH.



CamocrosiTenbHast padora Ne 22,
Pemienne 3aga4 no reme: «Bekropsn»

Henb: 3namov npasuna oeticmeusi HAO 6eKMOPAMU U YMeMb NPUMEHAMb UX Npu
BBIYUCTICHUSIX.

MeToanyeckue peKOMEeHAAUN

Teopernvyeckuit MmaTepuas
OTJI0)KUM BEKTOp TaK, YTOObI €ro Hayajo COBMAJIO C HavyalloM KoopiauHat. Toraa

KOOPJIMHATHI €ro KOHIIA HA3BIBAIOTCS KOOpAMHATaMH BekTopa. O0o3HAYMM 1jk
BEKTOpHI ¢ kKoopaunaramu (1, 0, 0), (0, 1, 0), (0, 0, 1) cooTBercTBeHHO. VX IIMHBI
paBHBI €IMHUIIC, & HAMPABJICHUS COBMAJAIOT C HAMPABJICHUSMU COOTBETCTBYIOIIUX
oceil koopauHat. byaeM wu3zo0paxaTh 3TH BEKTOPhI, OTJIOKEHHBIMH OT Haudalia

KOOpAWHAT U HA3bIBATh UX KOOPJAHWHATHBIMH BEKTOPAMMU.

zZ A

S
Teopema. Bexktop ¢ umeeT KOOpAUHATHI (X, V, Z) TOTJA U

A -
=+ -+ -+
%4 TOJIBKO TOT/Ia, KOTJa OH MPEICTABUM B BHE & = ¥1 +3J +Zk
[0,V
7 - x
Y
Bapuanr 1
Ne
u/n Ha3Banue onepauuu ®opmyJibl

a{1:-2:3), b{4;0;-1}

1 | Haittu cyMMy BeKTOpPOB
—5

d+bfxy +x2; ¥y 4V2: 2425 }

a4:1;-3), B{0:-5:2)
2 | HaiiTu pa3HOCTb BEKTOPOB

—5
E—b{xi—sz ¥Yi—¥z: Zi—zz}

. af-1;3;1} 6§ —uncno & =-3
HaiiTu npousBenenue ’

3
€KTOpPa HAa YUCJI0
peferopa Ha quet 5315 - x; 8y :562)
Touka A(1:2:-3), Touka B (-3;4;-1] .Touxka C-
X, +x
4 Bor4ucuThs KOOPAMHATHI cepennna orpeska AB. C(*c y.;z,) x, = #

CepeauHbI 0TPE3Ka

Ity zZ Ttz
= 3z, = .

Ve 5 c >

Touka A(5:0:-3). Touka B (-1;4;-7] .Haxoaum

—
KoopauHaThl BekTopa AB | M3 koopamnar xonna
S | HaiiTi KOOpAMHATBI BEKTOPA | BLIYMCINTH KOOPAHHATHI HAYAIa BEKTOPA

—
AB fx, — x4 1y, —¥1, 25 — 24}

af3,-2,0}

6 | HaiiTu nyiMHY BeKkTopa ’—




— —
-2:3:7}, b{-9:0:2
7 BoryuciauTe ckajasipHoe at ] t }
NpoN3Be/ieHNe BEKTOPOB -
a-b=x;-x,+y,-¥2+2,-2;
—+
af2:0:1} b{-3:1:2}
8 HaiiTin kocHuHyC yrijia Mexay Xy Xy Yy Ve 2y 2y
BEKTOpPaMH cosa =
P T+l i+ 2
— —
afm;3;: 1}, b{l;n;2}
9 IIpu kakux 3HaYeHHUNAX My
M BeKTOpHI KoJLIMHeapub1? | ¥1 _ Y1 _ 21 _
Xz Yz Zp
4{-4:0:1} B{2:7:8}
IIpoBepnbTe af-4:0:1} T
10 | mepneHAUKYJIAPHOCTD
Bel[:Top(I)IB yIHp Xy Xz +YV1-¥2+21-22 =0 _ycaosue
NepPNeHIUKYJ/JISIPHOCTH BEeKTOPOB
Bapuanr 2
3‘;’; Ha3zBanue onepanun DopMyabl
Q{2;-3:4),  B{-1:2:0)
1 | HajiTu cyMMy BeKTOpOB
-
d+bfxy +x; Vi +¥2:2,42, )
—
af4;-5:7}, b{3;-1:2}
2 | HaiiTu pa3HOCTH BEKTOpPOB
-
d—b{x; —x3; y1-¥2:21—25 }
3 HaiiTu npou3Benenune a{-2:4:0} & —uucio & =-4
BEKTOPa HA YHCJI0 Sdfs - x; Sy: 6z}
Touka A(—3:1:2) Touka B (2;-3;1) Touxa C-
cepennHa orpeska AB. C(*c,y,,z,)
4 BbruncauTh KOOPAUHATHI
X t+x ¥ty
cepeaIrHbI 0TPe3Ka X, = %J v, = %J . A +z,
‘ 2
Touka A(6;-3:4). Touxa B (1;-4;7) .
—
AB
5 | Haiimu Koopmumarss COMLS BLrNCAI TS KoOD AT HATATA BOTODS
BeKTOpa 1 pa P
—_—
AB fx; — x4 :¥) —¥y, 25 — 24}
a{0,2,-2}
6 | HaiiTu JuinHy BeKTOpa
|| = ,fxz +y2 + 22
Qr3:2;9),  BE7:0:3)
- BbIuncauTh cKajsipHoe o=y o
NpousBe/ieHue BEeKTOPOB -
ad-b=x;-x;+¥,1 V2 42,-2;
—
af4:1:0} b{-5:3: 1}
3 HajiTu kocuHyc yrJja
MeKIy BEeKTOpaMu cosq =1 %2 +¥1 Y2 +2Z4-2;
Vi +yi+ziVai tyi 23




- —
IIpu KaKHX 3HAYEHHSX T a{m:5:3}, b{2:n:4}

9 |un BEKTOPBI Xy Vi 2y

KOJIJIMHEAapHbI? P k
— —+
Iposepsbre af{0; -3:2}, b{9; 4; 6}
10 | meprieHIUKYJISAPHOCTH

Xy X2 +¥1-¥2+21-22 =0 -ycinoBue
NepIeHIHKYISIPHOCTH BEKTOPOB

BEKTOPOB

Pa3znen 8. IlpsiMbie U JIOCKOCTH B POCTPAHCTBE

CamocrosiTenbHass padora Ne 23,
IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

Henw: Pazsumue unmepeca k npeomemy.

dDOpMa CaMOCTOSITCIIbHON JESATCIbHOCTH: CO3JJaHHUC IPC3CHTALUN 110 3asiBJICHHOM
TEMC.

Pabora AOJDKHA COOTBCTCTBOBATL MCTOAHMYCCKHMM PCKOMCHIAIMWAM IIO CO3JaHHUIO
IIPpC3CHTAallUN.

CamocrosiTesibHas padora Ne 24.
CocraBjieHue KpoccBopaa Ha Temy: «B3anMHoe pacnosioxenmne
NPSMBIX U IVIOCKOCTEH B IPOCTPAHCTBE)
Henb: Pazsumue unmepeca x npeomemy, UHmMyuyuu, 102U4ecKko20 Molul1eHUs..
KpoccBopi-3T0 Urpa, cocTosiias B pa3raJblBaHUHU CJIOB 10 ONPEIECICHHSIM.

MeTtoauyeckue peKOMEeHAAMU

[Tpu BBITIOTHEHUH 3aIaHUS BOCIIOJIB3YHTECh METOAMYSCKUMH PEKOMEHIAITUSMU TI0
COCTaBJICHUIO KPOCCBOP/A.

Oo0pa3zen opopMiIeHHS M COCTABJIEHHSI KPOCCBOP/I0B

i H =1 ds
"

g T w @ I1o ropu3onTasm:

> ; ~ 1. CropoHa npsAMoyroibHOro TpeyrojabHUKA.

4. OH ecTh Yy QYHKIIMH ¥ TTOCTEA0BATEILHOCTH.

5 \ 8. Ero mraHsl paBHbI BO BCE CTOPOHBI.

10. ITonHBIN KpyT BpaleHuUs.

5 i e i 13. ®paniy3ckuil MaTeMaTHUK, CIEUATUCT TEOPUHU
= = BEPOATHOCTEM.

. . - R ~ 14. Apudmerudeckoe AeiicTBHE.

Z BT : 16. TexTap — ... TJIOMAIN.

PROZAGADKI.RU
BCE O 3araakKax



17. YacTb MaTpuIbI.

18. CBOKCTBO YIJIOB.

19. Ioxynpsimast.

22. Hei'TpaiibHbIN 3JIEMEHT OTHOCUTEIIBHO YMHOXKEHHS.

23. I'pynma noBTopstomuxcs tudp B 6ECKOHEYHON JECATUIHOMN IpOOH.
24. HanbOonpmmii o0muii ...

IIo BepTHKAJIN:

2. byOnuk Kkak MaTeMaTUYeCKUN OOBEKT.

3. [lonosxenue, HyX1aro11eecs B 10Ka3aTEIbCTBE.

4. IloBepXHOCTb, UMEIOLIAs 2 U3MEPEHMUSL.

5. JIuneliHoe anredpanyeckoe ypaBHEHHE.

6. Tpuronomerpuueckast QyHKITUS.

7. OnuH U3 IBYX SKCTPEMYMOB.

9. ®yHKUMS 110 CBOEH CYTH.

11. YacTp npsamoil.

12. JIunawus.

15. T'eomerpuueckas purypa, oOpazoBaHHas JBYMS JIy9aMHU.

17. TlonHblit KBaJpat epBOro ABy3HAYHOI'O YHCJIA.

18. Jlns1 Hero HeoOX0AUMBI HATypajibHbIC YHCTIA.

20. B Teopun rpadoB: MapmipyT, Bce pedpa KOTOPOTO pa3IuIHEI.
21. B Teopun rpadoB: 3aMKHYTHII MapHIpyT, Bce pedpa KOTOPOTO pa3IudHBbI.

OtBerbI:
Ilo ropusonTanm: Ilo BepTHKAIM:
1-kareT; 2-Top;
4-nipenen; 3-Teopema;
8-rtucparop; 4-1JI0CKOCTb;
10-o60porT; 5-nay;
13-nyaccon; 8-CuHYC;
14-yMHOXEHUE; 7-MaKCUMyM;
16-mepa; 9-oro0OpaxkeHue;
17-cTpoka; 11-oTpe3ok;
18-CMEXHOCTB; 12-kpuBas;
19-myy; 15-yrou;
22-eaUHULA; 17-cTo;
23-nepuon; 18-cuér;
24-nenuTens; 20-1enn;

21-1MKII.

Pazgen 9. MHOTOrpaHHUKH.

CamocrosiTesibHas padora Ne 25,
IIpaBujbHbIe MHOTOTPAHHUKHU

Lenb: Pazsumue unmepeca k npeomemy.

dopMa CaMOCTOSITCIIBHOU JESITEIIbHOCTH: CO3IaHUE MPE3CHTALMUA 10 3asBJICHHOMN
TEeME.

PaGora pgomkHAa COOTBETCTBOBATH METOJUYECKUM PEKOMEHJALMSIM IO CO3aHUIO
MIpe3CHTAIUH.



CamocrositenbHast padora Ne 26.
7Ku3Hb 1 TBOpYecTBO Jiliepa.

Henb: Pazsumue unmepeca k npeomemy.

dopma caMOCTOSTENFHON ACSITENbHOCTU: MOATOTOBUTH pedepaT Mo MpeyioKeHHON
TEME.

Pedepat nomxen ObITh 0hOpMIIEH C COONIIOIEHNEM METOUUYECKUX PEKOMEHJAIUI 110
HanMcaHuio pedepara.
CamocrosiTeibHas padora Ne 27.
MHoOrorpaHHuKHU

Lenb: Pazsumue unmepeca k npeomemy.

dopma CaMOCTOSATENILHON JESTEIbHOCTU: CO3JaHHE MPE3CHTALMU IO 3asBJICHHOU
TEME.

PaGota jomkHA COOTBETCTBOBATH METOAMYECKUM PEKOMEHAAIMSAM IO CO3JaHUIO
MpE3CHTAIUU.
CamocrosiTeibHas padora Ne 28.
3Be3muaThie MHOTOTPAHHUKH

Lenb: Pazsumue unmepeca k npeomemy.

dopMa  CcamMOCTOSATEIBHOM  JEATENBHOCTH:  MOATOTOBUTH  COOOLIEHUE  TI0
MPEIIOKEHHON TEME.

CooOmieHne  JOHKHO  COOTBETCTBOBATH  METOJAMYECKUM  PEKOMEHAAIMSIM  T10
MOATOTOBKE COOOIICHUH.
CamocrosiTesibHas padora Ne 29.

Mopaejim MHOTOTPAHHUKOB

Hens: 3akpenumv nonsamue MHO202PAHHUKA NPU U320MOGTIEHUU MOOEel, UCNOJIb3Ys
pa3zeepmKu.

CDopMa CaMOCTOSITCJIbHOM ACATCIIBHOCTHU: U3TOTOBJICHUC MO)I€H€I>’I MHOTOI'PaHHHUKOB.

MeTtoanyeckue peKOMEeHAAUuu

OnHuM U3 crnoco0OB M3rOTOBJICHMS MPABUIIBHBIX MHOTOTPAHHUKOB SBIISIETCS
CH0c00 ¢ UCTIOJIB30BAaHUEM, TAK Ha3bIBAEMBIX, Pa3BEPTOK.



Ecnim wMomens mMOBEpXHOCTM MHOTOTPAaHHWKA WM3TOTOBJIEHA W3 THOKOTO
HEpaACTSKUMOro Marepuana (Oymarv, TOHKOTO KapToHa M T. 1.), TO 3Ty MOJEJb
MO>KHO pa3pe3aTh M0 HECKOJIBKUM pEOpaM U pa3BEpHYTh TAK, YTO OHA MPEBPATUTCS B
MOJIETb HEKOTOPOTO MHOTOYTOJIbHUKA. DTOT MHOTOYTOJIbHUK Ha3bIBAIOT Pa3BEPTKOM
MOBEPXHOCTH MHOTOrpaHHUKA. [[7d modydeHus: MoJeid MHOTOTPaHHHMKA YJIO00HO
CHayajga HW3TOTOBUTH PAa3BEPTKY €ro moBepXHOCTH. [Ipu »TOM HEOOXOIUMBIMU
WHCTPYMEHTAMH SIBIISIIOTCS KJIEH W HOXHUIBI. MOJIeTM MHOTOIPAHHUKOB MOYKHO
c/ielaTh, MOJIb3YsCh OJHON PAa3BEPTKOM, Ha KOTOPOW OyAyT pacnoJioKeHbl BCe TPaHHU.
OpaHako B 3TOM ciy4yae Bce IpaHu OyayT OJTHOTO I[BETA.

e = -]

Tetpasapp Ky6 Oxrasapp

Mkocaagp Jdonekasgp
Hcnonb3yss METOOUYECKHE PEKOMEHIAIMU, M3TOTOBBTE MOJEIHM W3YYEHHBIX BaMHU
MHOT'OTPaHHHUKOB.
Paszgeua 10. Tes1a 1 mOBepXHOCTH BpalllCHUS.
CamocrositesibHast pabora Ne 30.
HunauHap ¥ KOHYC
Lens: Pazsumue unmepeca k npeomemy.

dopmMa CaMOCTOATEIBHON AEATEIbHOCTH: CO3JaHHUE MTPE3CHTALINU 10 3asIBJICHHOU
TEME.

PaboTa n0KHA COOTBETCTBOBATH METOJANYECKIM PEKOMEHAANNSM TI0 CO3JIAaHHIO
Tpe3eHTAIIH.



CamocrositenbHast padora Ne 31.
IIlap u cpepa

Henb: Pazsumue unmepeca k npeomemy.

CDopMa CaMOCTOSITCJIBHOM JESATCIbHOCTH: CO3/IaHHUE MMPpE3CHTAONH 110 3asBJICHHOM
TCMC.

PabGoTra JOJDKHa COOTBCTCTBOBATL MCTOAHMYCCKHM PCKOMCHIALIWAM IIO CO3JaHUIO
IMpE3CHTAallUN.

CamocrosiTtebHas padora Ne 32.
IL1omaas NOBEPXHOCTH YaCTel 1mapa

Lenb: 3nams onpedenenue yacmeii wapa, Gopmynst 015 HAXOHCOEHUS UX NAOUAOEII.
Ymems npumensmeo nonyuenuvie ghopmynst 0ns peutenus 3a0au.

MeTOIlI/I‘leCKI/Ie PEKOMEHIAUNA

re?etz'mr—probfem.%

repetitor-prablem net

Wapoeouiceamerm

“tiapoeoit® cexkmop

1. U3yunB TeMy, OTBETHTE Ha BOIPOCHI:

1°. JTaiite onpeeneHne MAapoOBOro CErMEHTA.

2°. JlaliTe onpeenenye ImapoBoro nosca.

39, Jaiite onpeeneHue mapoBoro ceKTopa.

4%, 3amummre GOPMYIIBI I HAXOKIECHUS TUIOMIAAEi MOBEpXHOCTEN YacTel mapa.

2. Pemmre 3amaun:

1°. HaiinuTe miomaas IMOBEPXHOCTU INAPOBOIO CETMEHTa, OTCEKAEMOro OT IHapa
paauyca 2, IIIOCKOCThIO MPOXOAIIEH Ha pacCTOSHUM 10T LeHTpa 1mapa.

2°. Illap paguyca 1 mepeceden aByMs napajuielbHbBIMKU IUIOCKOCTAMH, KOTOPBIE JENST
MEPIECHINKYJIAPHBIA UM HAMETpP 1apa B oTHoweHuu 1:2:3. Onpenenute miomanb
MOBEPXHOCTH 111apa, 3aKIIFOUCHHYIO MEXK]Ty CEKYIIIUMHU IIOCKOCTSIMHU.

Jlureparypa: 1. A.Jl. Anekcannpos «I'eomerpusin,l 1ki., 2014, M., «IIpocBenienue»,
c.9%4,c. 117.
2. T'.H. SxoBneB «Matematuka AJjisi TEXHUKYMOB. ['eomeTpusi», M.,
«Hayxka», 1987, ra. VII, §92.



CamocrosiTeabHas padora Ne 33.
Mozaenu TeJs1 BpaleHus

Lenb.: 3axkpenumv nonamue men 8pawjeHusi npu U320MosieHuU Mooeet, UCNOIb3Ys
paseepmxu.

dopmMa caMOCTOSTEIIBHOMN AEATEIbHOCTH: U3rOTOBICHUE MOJIEIEH TEJI BpalllCHUS.
MeTtoan4yeckue peKOMEeHAAUN

OmarM #3 CHOCOOOB HM3TOTOBIICHUS TN BpAIlICHUs SBISETCS CIOCo0 ¢
UCTIOJIb30BaHUEM, TaK Ha3bIBAEMBIX, Pa3BEPTOK.

Eciu Monenp TOBEpXHOCTH Teja BpallleHWs W3TOTOBJICHA W3 THOKOTO
HEpacTsHKUMOTo MaTepuana (OymMaru, TOHKOTO KapTOHA W T. 11.), TO 3Ty MOJEIb
MOKHO pa3pe3arh M0 00pa3yromie, OTISIUTh OCHOBAHUE U PAa3BEPHYTH TaK, YTOOBI
OHA TIPEBPATUTCS B MOJIEIh HEKOTOPOTO MHOTOYTOJIbHHUKA TLIIOC KPYT. DTy hurypy
HAa3BIBAIOT Pa3BEPTKON MOBEPXHOCTH TeNa BpamleHus. [ morydeHns: Moenu Tena
BpaIieHusl yJA00HO CHadala M3TOTOBHTH Pa3BEPTKY €ro MOBEPXHOCTH. [lpu 3TOM
HEOOXOJMMMBIMA HWHCTPYMCHTAMH SIBJISIIOTCS KJIGHW W HOXHHIBL. Mojenu Te
BpaIICHUS] MOXHO CJeJaTh, MOJB3YsACh OJHOM pa3BEPTKOM, HAa KOTOpPOM OyayT
PaCIOJIOKEHBI BCE DJIEMEHTHI.

Hcnonb3ys pa3BepTKU TEN BPALLIEHUS, U3TOTOBBTE UX MOJIEIIH.

Pasznen 11. U3mepenusi B reoMeTpun
CamocrosiTtesibHas padora Ne 34,
Pemenne 3aga4 no reme: «O0beMbI TeJD)

Hens: 3uame ¢opmynvt 0nsa HaxodcOeHus 00vLeM0O8 MHOSOZPAHHUKOS U Mmell
8pauyeHuUsl.



OcHoBHBIE GOPMY.JIbI

MeToanuyeckue peKkoMeHAaluu

Ne HaumeHoBaHue Iinomaas 60xk0BOI M
HN3o00paxkenne .
n/n MHOTOTPAHHHUKA MOJIHOM NMOBEPXHOCTH
1 | Ky6 5, =6a’
! V=a}
2 | IlpssMOyroIbLHBII Sy =2ab+ 2ac + 2ac
napaJuiesenumnesn '
: V=a*b*c
t V=Soa*h
|
|
|
|
I ------ -
/
3 | lpusma ? , Sg=p-H
! | S =55 +25,
! | V=Sca*h
] ]
] I
| i
| i
1 |
i |
I L
S
~
N 1
4 | Iupamuaa \ Sg = Ep -h
S,=5g+5,
V=(1/3)*SOCH*h
D
B C
Teopernyeckuii MmaTepuaJl
Ne HaumenoBanue <I)0pMy.JEa nnomaz[ein
N306paxkenue MOJIHOI U 0OKOBOI
n/n ¢urypsi
MOBEPXHOCTH
1 Huaunap Sg = 2ZnRH
S, = ZnRH + 2ZnR*
S, =mR?
b
V=nR*-H




2 Konyc Sg = mRI
b S, =Rl + nR?
S, =mR?

V—1 R?>-H
_311:

3 Cdepa, map S = 4nR?

V=—mR?

Hcnonb3ys MeToIMYECKHe PEKOMEH AU, PEIIUTE 3a/1a4u:
1 BapuanT

1. Haiinure 00b€M MpaBUIbHON YETHIPEXYTOIBLHON MUPAMUJIBI, CTOPOHA OCHOBAHUS
KOTOpOM paBHa 6 CM U BbICOTa 4 CM.

2. OcHOBaHMEM MOPSIMONl  TPEYTOJbHOW MOPU3MBI  CIYKUT  MPSIMOYTOJIBHBIM
TPEYTOJBHUK C KaTeTamu 3 cM U 4 cM, BbicoTa npu3mbl paBHa 10 cm. Haitgure
00BeM JTaHHOW MPU3MBI.

P el

——————




4. BeicoTa KOHyca paBHa 3cu. oOpasymollas KOHyCa COCTaBISIET € IIOCKOCTBIO
OCHOBaHMs yrod B 30°. Haiitu 0o0bem KoHyca.

5. Ilnomanas 6GONBIIOro Kpyra mapa pasHa 3 cm”. Haiigure o0beM miapa.

2 BapuMaHT

1. Haitnure 00bEM MpaBUIBLHOMN TPEYTOIBLHON MUPAMUJIBI CO CTOPOHOM OCHOBAHUS
6 cM U BeICOTOM 1 cM.

B

2. Haitnute 00beM mpsMoi pU3Mbl, B OCHOBAHUU KOTOPOU JIEKHUT POMO ¢
auaroHansiMu 6 cM 1 8 cM 1 60koBBIM pedpoMm 10 cm.
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3. OceBoe ceueHue MIMHAPA - KBaapaT. [nomans ocHoBanus paBHa 1. Halinure
00beM IUINHAPA.

-----

4. Panuyc ocHOBaHHUsI KOHYcCa paBeH 3 M, BbIcoTa - 4 M. Haiiaute miomanas oo6bem
KOHYca.

5. CeueHne mapa II0CKOCTBIO, OTCTOSAIIEH OT HEHTpa Iapa Ha PACCTOSIHUU § CM,
uMeet paauyc 6 cMm. Haiinure oObeM mapa.

Paszpnes 12. D1eMeHTbl KOMOMHATOPUKH.
CamocrosiTtesibHast pabora Ne 35.
Ku3ub v HayuyHas aeareabHocTh . HeloToHa
Lenb: Pazsumue unmepeca k npeomemy.

dopma caMOCTOSATEIBLHOMN ACATEILHOCTH: ITOATOTOBUTH pedepaT 1o MpeII0KESHHON
TEME.

PedepaT nomxeH ObITh BBIIOJIHEH C COOJIIOICHUEM METOINYSCKUM PEKOMEHIAITUSM
110 HaIMCaHMIo pedepara.



Pa3znen 13. D1eMeHTHI TeOPUM BEPOATHOCTEH M MATEMATHYECKON CTATHCTUKHU

CamocrosiTesibHas padora Ne 36.
A. bepuyin

Lenb: Pazsumue unmepeca k npeomemy.

CDopMa CaMOCTOSITEIIbHOMN JCATCIBHOCTH: IIOATOTOBUTH pe(bepaT 110 HpeI[J'IO}KGHHOI\/’I
TCMC.

Pedepat nomkeH ObITh BBIMOJIHEH ¢ COOJIIOICHUEM METOINYECKUX PEKOMEH AN 110
HarnucaHuto pedepar.

CamocrositesibHast pabora Ne 37.
IToBTOopenue. IloaroroBka K IK3aMeHy

Henb: Konmponaws 3nanuii cmyoenmos.
BrInonHuTe NMCHbMEHHO 3a1aHUS:

1 BapuaHT

1. Otpe3ok 45 mMeeT ¢ TIOCKOCTBIO ¢ eAMHCTBEHHYIO o0mIyto Touky A. Touka C
JIeNAT ero B oTHomeHuu 3:1, cuuras ot Touku A. Uepes Touku C u B poBeneHsl
napajuielibHbIE MPsMbIE, TPECEKAIONINE TUIOCKOCTh @ COOTBETCTBEHHO B TOYKAX
C, u B, Inuna otpe3ka AC, paBHa 16 cm. Halinute nuny otpeska AB;.

2. PoM0 co croponoii 12 c¢cm u octpeiM yrimoM 60° Bpamiaercss OKOJIO CTOPOHBI.
Haiingute o0beM Tena BpaleHusl.

3. Pemmtb ypaBHeHUE: 21g°x —2tg°x +3tgx -3 =0

X—y=25
4. Pemnth CUCTEMY YPaBHEHUN: {lﬂgs(ﬂ +y)=2

5. Haiinure yrmoBoil Kko3(PUIIMEHT KacaTeabHOM, NPOBEIEHHON K rpaduKky
Gyukiun i) = 2x* -x+3 g Touke ¢ abCUUCCON ¥o =1 .
6. Pemmts ypaBHenue: log,(x—3)=1-log,(x—2)
R
7. Pewmre ypaphenue: “°SCGT )" 5]“6 B x) =2
8. Haiigure Bce nmepBoobpasuble Gpynkmum: [x) = x® - x* - sin3x
9. Paanyc OCHOBAaHUS IIHHApPA paBeH 4 CM, IUIOMAAs OOKOBOH MOBEPXHOCTH

BIBOE OOJIBIIIE ILIOMIAAN OCHOBaHMs. HaliTn 00beM HuIMHIpA.
o lg(4 — 5x)
10.Haigute 001acTh onpe/eacHus: S

2 BapuMaHT

1. Otpe3ok 45 uMeeT ¢ IIOCKOCThbIO & €AMHCTBEHHYIO 001Iyto Touky A. Touka C
JIETUT €ero B oTHOIIEeHUH 3:2, cuutas ot Touku A. Uepe3 Touku C u B npoBeneHsl



napajuieibHble MpsMble, MPECEKAOIINUEe TIOCKOCTh & COOTBETCTBEHHO B TOYKAxX
C, u By Inuna orpeska AC, paBna 15 cm. Haitaure niuny otpeska AB;.

2. PoM06 co croponoii 18 c¢m u octpeiM yrmoM 60° BpamiaeTcss OKOJIO CTOPOHBI.
Haiinute o0bem Tena BpaieHusl.
3. Pemmth ypaBHEHUE: 2cos’ x +5sinx—4 =0
r—yv=4
4. PemmuTh cuCTeMy YpaBHCHMUIA: {1054f3x +y)=2
5. Halimure yrioBoi Ko3(pUIIMEHT KacaTelbHOM, IPOBEAEHHOW K TpaduKy
byukuun f&) = 4x* +7x+1 B Touke ¢ aOCIMCCOM ¥o =2 ,
]og%[h 4= 2)= ]ogéal‘? = 2
6. Pemuts ypaBHeHUeE: -
im
7. Pemmre ypaprenue: O ¥ ¥) +cos (T ) x) =z
8. Haiinute Bce mepBooOpasubie GpyHkipm: fx) = x7 - x% - cos5x
9. Pammyc ocHOBaHMS IWJIMHIpA PaBEH 3 CM, IUIOMIAIb OOKOBOI TOBEPXHOCTH
BTpoe OoJIbllIe MIOAAN OCHOBaHUs. HaliTu 00beM LummHapa.
1g(3 — 2x)
10.HaiinuTe o6nacTs onpegeneHus: | x+1
3 BapuaHT
1. Otpe3ok 45 mMeeT ¢ TUIOCKOCThIO ¢ eAMHCTBEHHYIO 001Iyto Touky A. Touka C
JETUT €ro B OTHoueHuH 2:3, cuurtass oT Touku A. Uepez toukm C wu B
MPOBEJACHBl MapaJUICIbHbIE NPSMBIE, MPECEKAIOIIUE IJIOCKOCTh a
cootBeTcTBeHHO B Toukax C; u B, [nuna orpeska AC; paBna 20 cMm. Haitgure
JIJIMHY oTpe3ka AB;.
2. PoM6 co croponoit 24 ¢cM u octpeiM yrioM 60° Bpamiaercss OKOJIO CTOPOHEL
Haiinure o60beM Tea BpalieHus.
3. Pemurts ypaBHEHHE: sin®*x + 2cos*x —dcosx — 7 =0
x+y=17
4. Pewmuth CUCTEMY YPaBHEHUI: {lﬂgaﬁx +¥)=3
5. Haiinure yrioBoit koddduiment kacarenbHoi. [IpoBeaeHHON K rpaduky
Gynkun ) = 4x* -3x +1 g Touke ¢ abCHMCCON %o =2,
6. Pemuth ypaBHeHnue: [092(5-2x)+logz8 =4
3m
7. Pewmre ypapHeHue: " (T * x) -cos@@r—x) =1
8. Haiinute Bce nmepBooOpasubie pyukipm: [x) = x® - x% - cos4x
9. Paguyc ocHOBaHMS IWIMHApPA paBeH 6 cM, IUIONaAh OOKOBOUM MOBEPXHOCTH B

YeThIpe pas3a OoJble IUIOMAAN OCHOBaHMs. HaliTn 00beM HuIuHIpa.
1g(7 + 2x)

10.Haigute 001acTh onpeaeacHus: ¥ ¥x—5
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YW Hayajla MaTeMaThyeckoro aHamuza. 11 kmacc : yueb. mist oOiieoOpa3oBar.
opranuzanuii : 6a3o0Bbii 1 yriyos. ypoau / [C.M. Hukonbckuii, M.K. IToTamnos,
H.H. Pemernukos, A.B. llleskun]. — M. : [IpocBemenue, 2014. — 464 c.
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