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Bsenenne

DOpMUPOBAHUE YMEHUH CaMOCTOSTENbHOM pabOThl CTYJECHTOB — BayKHAs
3aJa4ua BCEX MPENOAaBaTeicii, B TOM YUCIIE U U IIPETOAaBaTEsl MATEMATHKH.

Ha kaxmom 3aHSTHM MPEnoJaBaTeNi0 Hapsay C IUIAHAPOBAHUEM YUYEOHOTO
Marepuana HeoOXOOUMO TPOAYMBIBATE K BOMPOC O TOM, KAKHE HABBIKK
CaMOCTOSITENbHOM pabOThI MOMYUYUT HA 3aHATHH CTYICHT.

Ecnu oOyuaromuiics Hay4uTCs CaMOCTOSTEIBRHO U3y4aTh HOBBIM MaTepual,
NOJIB3YSICh YUYEOHUKOM WJIM KaKMMH-TO CIIECHUATBHO MOJOOPAHHBIMU 3aJaHUSMU,
TO OYAET YCIENIHO PEUICHA 3a7a4a CO3HATEIBHOTO OBJIAICHUS 3HAHUSMU. 3HAHUS,
KOTOPBIE YCBOMJI CTYJCHT CaM, 3HAYUTEIIBHO IIPOYHEE TEX, KOTOPHIE OH IOJIYYHII
nocne o0O0bACHEHWs mnpenoaasarens. W B jmajnbHEHIIEM CTYAEHT CMOXKET
CaMOCTOSITENIBHO JIMKBUAWPOBAaTh MPOOENBl B 3HAHUAX, PACIIMPATH 3HAHUS,
TBOPYECKH IIPUMEHATh UX B PEIICHUH MPAKTUYECKUX 3a1a4.

Llens HmaHHBIX METOMMYECKMX YKA3aHWHA — O3HAKOMHUTH  C OOIIKMH
NOJIO)KEHUSIMA O  CaMOCTOSITENIbHOW padoTe CTYNEHTOB IO MAaTEeMaTHKE, C
METOJMKON OpPraHM3ali CaMOCTOSTENBbHOW PpabOThl CTYACHTOB MPH W3YyYECHUU
HOBOT'0 MaTeprajia U B IIPOLECCE 3aKPEIUICHUS HA YPOKE MPU PEIICHAN 3a1a4, IIPH
BBITIOJTHCHUH BHEAYAUTOPHON pabOTHI.

esb npoBeeHUSI BHEAYAUTOPHO CAMOCTOATEILHOI pa0oThI COCTOUT

— B o0ecreueHue MNPoPEeCCHOHAILHONR TOATOTOBKM BBINYCKHUKA B
coorBercTBHM ¢ ®I'OC CIIO;

— B ()OPMUPOBAHUE U PA3BUTHE OOIINUX KOMIECTCHIIMM, ONPEACIEHHBIX B
OI'OC CI10;

— B (opmMupoBaHME W paA3BUTHE MPOPECCHOHAIBHBIX KOMIECTEHIINN,
COOTBETCTBYIOIIHAX OCHOBHBIM BUJIaM npodecCuoHaTbHON
NEATENBHOCTH,

— B yDIIyOJICHUM M PACUITMPEHUM TEOPETUUCCKUX 3HAHWIA;

— B (OpMHpPOBAaHMM CaMOCTOSITCILHOTO MBIIIICHUS, B Pa3BUTHH
HCCIIENOBATEIECKUX YMEHUH.



MeTtoauyeckue peKOMEHAANNH 10 COCTABJICHUIO KOHCIICKTA
BHUMATENbHO MpPOUYMTANWTE TEKCT. YTOYHMUTE B CIPABOYHOH JMTEparype
HEMOHATHBIE cioBa. [Ipu 3amucu He 3a0ybTe BBHIHECTH CHPABOYHBIC JAaHHBIE HA
NOJIsl KOHCIIEKTA.
Brigenure rimaBHOE, COCTABBTE ILIAH.
Kpatko  copmupyiite  OCHOBHbIE  MOJIO)KEHMS  TEKCTa,  OTMETHTE
apryMeHTalMIo aBTOPA.
3aKOHCMEKTUPYHTE MaTepual, 4YeTKO clieays nyHkram TaHa. [lpu
KOHCIIEKTUPOBAHUM CTAPAUTECh BBIPA3UTh MBICAM CBOMMM CJOBAaMHU. 3anucu
CJIEIYET BECTH YETKO, SICHO.
['pamoTHO 3amuckiBaiiTe wUTaTHl. LIUTUPYS, YUYUTHIBAMTE JIAKOHUYHOCTD,
3HAYMMOCTb MBICIH.
CamocrosiTesibHas padoTa CTYACHTOB NPH PELICHUH 33124
B mpoiiecce u3yueHuss MaTeMaTHUKU Hapsiay ¢ HEKOTOPHIMH TEOPETHUECKUMMU
CBEACHHUSMH CTYJIEHTBI OBJIAACBAIOT M 3aKPEIUISIOT CIOCOOBI PELICHUS 3a4ad.
OOBIYHO C TaKMMH CIOCOOAMM 3HAKOMMT CaM MpenojaBaTellb, MOKa3bIBas
peweHue 3aaa4 no temam. Hambonee >3QQEKTUBHBIM MPU 3TOM SBJISIETCS TaKOH
NOJIX0[, MPYU KOTOPOM MPENOIaBATENb PACKPBIBACT MPE CTYACHTAMH TEXHOJIOTHIO
pelIeHns 3aJauM, MOKA3bIBAET, YEM MOTHUBHUPOBAHHO MPUMEHEHHE HEKOTOPOIO
METOJIA PEIIEHUS, YeM OOYCIOBIIEH BEIOOP TOTO UM MHOTO MYTH.
Pabota Hazg 3aaaueii Toxke MOKET ObITh MOJIHOCTBIO CAMOCTOSITENBHOM padboTOi
CTyAeHTOB. OHa MpeciieyeT HECKOJIBKO LENICH:
—  MPOJODKUTH (POPMUPOBAHUE YMEHWH CAMOCTOSITENILHO M3Yy4aTh TEKC,
KOTOPBIN B JAHHOM CITy4ae MPeACTaBIsSET cOO0H 3a1a4y;
—  00y4YHTbh PaCCyKJICHUSIM,
—  00yuuTth o(opMICHHIO pemeHus 3a1a4. K ToMy ke CTyAeHThl OyayT
3HATh, YTO Y HUX HMMeeTcs 0o0paszel pacCykaecHuil u ohopMieHUs 3alauu, K
KOTOPOMY OHM MOTYT OOpaTUTbCs NpU PEUICHUW JAPYrod 3ajaud Wid TOpu

MPOBEPKHU MPABUIILHOCTH CBOETO PELICHMS.



HenpeMeHHBIM YCIIOBHEM YCBOCHMSI HOBBIX TECOPETMUYECKMX CBEICHUH U
OBJIAJICHHsS] HOBBIMM NPHEMAaMH PEHICHHAS 337a4 SBISETCS  BBIIOJHEHHE
CTYJCHTAMH TPEHUPOBOYHBIX YNPAKHEHUN, B XOJE KOTOPOro NPUOOPETCHHBIE
3HAHUSI CTAHOBATCS MOJHBIM JOCTOSIHUEM CTYACHTOB. Kak M3BECTHO, CYIIECTBYIOT
ABe (POPMBI OPraHu3aly TaKOi TPEHUPOBOYHOM paboThl — (PpoHTAIBHAS PadoTa M
camocTosaTeabHas padota. dpoHTambHas padoTa HA ypoOKax MaTEMaTUKH — 3TO
TPaJMLIMOHHAS, JABHO CIIOKMBIIAsACA (opma. CXEeMaTHUYECKH €€ MOKHO ONHCATh
TaK: OJMH W3 CTYACHTOB BBIMOJIHACT 33JaHUE HA JTOCKE, OCTAIbHBIC BBIMOIHSIIOT
3TO XKE 3aJaHUE B TETPAISX.

Bonblime BO3MOXKHOCTH 17151 TOATOTOBKH CTYACHTOB K TBOPYECKOMY TPYAY H
CaMOCTOSITEIbHOMY TIOMOJHEHUIO 3HAHUNA MMEET CAMOCTOSTEIBHOE BBITOJHEHUE
3amanuii. B 3TOM cilydae CcTyAeHT 0€3 KakoH-IMOO MOMOIIM JOJKEH HAMETHUTH
nyTd pewmeHus. [IpaBUIBHO BBIOJIHUTE BCE TMOCTPOCHMS, NPEOOpa3OBaHUS,
BBIYKMCIICHAST W T.. B TakoM ciydae MbICIb CTyJAeHTa padoTaeT HaumOojee
WHTEHCHBHO. OH mpuoOpeTacT MPaKTUYECKU HaBbIK pabOTBl B CUTYyallUH, C
KOTOPO#l €My HEOJHOKPATHO MPUIETCA CTAUIKUBATHCS B MOCIEAYIOIIEN TPYIOBOM
JEATENIbHOCTA. BMecTe ¢ TeM caMmocTosiTenbHas padoTa CTyAECHTOB Ha YpOKax
MAaTEMaTHKd MMEET W CBOM HEJOCTATKH. YCWIIMS CTYJEHTA MOTYT OKa3aThCs
HAMPACHBIMKU M HE TIPUBECTU K PE3YNBTATY, €CJIA OH HEAOCTATOYHO MOATOTOBJIEH K
PELICHUIO TOCTaBICHHONW 3amgaun. CTYOEHT HE CIBIIAT KOMMEHTApUEB K
PELIEHUIO. A PacCy>KICHUs, KOTOPbIE OH MPOBOJUT MBICIEHHO, MOTYT OBITh HE
BCErJa NPaBWJIbHBIMM W JIOCTATOYHO [MOJIHBIMH, TPUYEM  BO3MOXKHOCTH
OOHaApY>KHUTh 3TO CTYJEHT HE UMEET. BooOIIe npu caMOCTOATENBHOM BBIOJTHEHHH
3alaHUH  MBICITUTENBHBIE TPOLECCHl HE MOTYT OBITh MPOKOHTPOJUPOBAHBI
npenogasareiieM. [103TOMy gaxe BEpHBIA OTBET MOXKET OKA3aTbCsA CIyYaillHBIM.
Hcnpasnenne ommoOOK, JOMYHICHHBIX TPH CaMOCTOSITENbHONU paboTe, MPOUCXOIU B
XOJIE €€ MPOBEPKH MO OKOHYAHHWH BCEH paboThI. [103TOMY, BBHITONHSS YIPAKHEHUE
CaMOCTOSITENIbHO, CTYJEHT, HE YCBOMBIIMMA MaTepra, MOKET MOBTOPAT OJHY U Ty
)K€ OMUOKY OT MpUMEpPa K NPUMEPY W HEBOJIBHO 3aKPEMUTh HEMPABUIbHBINA

AJITOPUTM.



CamocrosTenbHas padoTa HaJ YYeOHBIM MaTepUaioM COCTOUT U3 CIEAYIOLINX
3JIEMEHTOB!
1. M3ydyeHne marepuana rno yueOHUKY.
2. BbINMOMHEHUE €KEHEACTBHBIX JOMANTHUX 33 JaHHA.
3. BbInonHEHUE BHEAY IUTOPHBIX CAMOCTOATENbHBIX padoT (BCP).

B mMeromuueckux — pexkoMeHpauusx —Bam  nmpennaraetcs  MepeyeHb
BHEAYIUTOPHBIX CAMOCTOSITENIbHBIX PAa0OT, KOTOPBIC Bbl JOJDKHBI BBIMOJIHHUTH B
TEYEHHE y4eOHOTO roja.

IIpu Bemonnennn (BCP) oOywarommiics wMoxkeT  oOpamarbes K
NPENOAABATEIIO IS MOJTYYECHUSI KOHCYJIbTALUH.

MeToanyeckue peKoMEeHAALHMY 110 COCTABJICHHIO Npe3eHTauuii

Tpebosanus k npezenmayuu

Ha nepBom cnaiine pazmemaercs:

® HA3BAHWE NPE3CHTALNN,

e aprop:. ®UO, rpynna, HazBaHWE y4e€OHOTO YUPEKIACHHS (COABTOPHI
YKa3bIBAKOTCA B AI(PaBUTHOM MOPSIKE);

® TO7.

Ha Bropom cnaiine yka3wlBacTcs cCOACpX.aHHE PadOThI, KOTOPOE JydYlle
0 OpPMUTE B BUJIE THIIEPCCHIIOK (ISl THTEPAKTUBHOCTH MTPE3CHTALINAN ).

Ha nocnennem cnaiine yka3blBacTCs CHOUCOK MCMOJB3YEMOH JIMTEPATyphl B
COOTBETCTBUM C TPEOOBAHWSIMHU, HHTEPHET-PECYPCHI YKA3BIBAKOTCS B TOCIEAHIOK
O4ePEeb.

OdopmiieHue cnaiijoB

Cruiib

® HEOOXOAMMO COOMOAATH EAUHBINA CTHIIb OPOPMIICHUS,

® HY)XHO u30eraTb CTWICH, KOTOpeIe OyIyT OTBJEKATb OT CaMoi
NPE3CHTALNN;

e BcnoMmorarenpHas WH(popManus (yMpaBisSONIME KHOMKH) HE TOJDKHBI
npeodagaTk HaJ OCHOBHOM MH(pOpManuel (TEKCT, PUCYHKH )

don



e s (hoHA BEIOMPArOT O0JIEEC XOMOIHbIEC IBETA (CHHHIA WK 3€JICHBIN )
Hcnonb3oBanue 1BeTa
® Ha OJIHOM CJaiijie PEKOMEHIYETCSl UCIOJIb30BaTh HE 00JIEe TPEX 1IBETOB:
OJMH Jyis (hOHA, OJIUH JJIs 3ar0JI0BKA, OJIMH JUIsS TEKCTA,
e s JOHA U TEKCTA UCTIOJIB3YIOT KOHTPACTHBIE 1[BETA,
e 0c000€ BHUMAHKE CIICAYET 0OPATUTh HA IIBET TUIEPCCHUIOK (0 U MOCTE
UCIOJIb30BAHUS ).
AHUMaNUOHHBIE 3PPEKTHI
® HY)XHO HCMOJIb30BaTh BO3MOKHOCTH KOMIMbBIOTCPHON aHUMAlLUW JJis
NPEICTaBICHUs WH(POPMALAK Ha ClaiAe,
® HE CTOWT 3J0yNOTPEOATh Pa3IMYHBIMU aHUMALMOHHBIMU A dekTamu;
aHUMalMOHHbIe A((EKThl HE MOKHBI OTBJICKATh BHUMAHUE OT
coziepkaHusi H(OPMALIMK Ha CITalJE.
[Ipencrapnenue nHGOpMaLHK
Conepxanne nHpopmanuu
® CJEAYET UCHOJIB30BATh KOPOTKKUE CIIOBA U MPEIOKEHUS;
e BpEMEHA [JIaroJioB AOJKHBI ObITh BE3/1€ OJJUHAKOBBI,
® CJEAyeT UCMOJb30BaTh MUHUMYM IMPEAJIOrOB, HAPEUUH,
npUIaraTeNbHbIX;
® 3aroJIOBKM JOJKHBI MIPUBJICKATh BHUMAHUE ayUTOPUU.
Pacnonoxxenue MHPOpPMALIMU HA CTPAHUILIE
® [PEANOYTUTENHLHO TOPU3OHTAIILHOE PACHOIOKEHUE HHPOPMALIUY;
e HauOoJice BakHAs MHQpOpMaIUs TOJKHA PaclojiaraTbCs B IEHTPE
JKpaHa,
® €CIIM Ha Cliaiijie pacnosyiaraeTcsl KapTUHKA, HAAMUCH T0JKHA
pacmoyiaratbCs 1Mo Hew.
[Ipudthr
e JIJIs 3arojoBKa He MeHee 24

® I OCTaIbHOW MH(pOpManuK He MeHee 18;



e mpUQTHI O€3 3aCEUEK JIErYe YNTATh € OOJIBIIOTO PACCTOSHUS,
® HEJIb3s CMEIIMBATH PA3HBIE TUMBI PU(TOB B OJHON MPE3CHTALNN,
® I BBLACTICHUS HHPOPMALINK CIEAYET UCIOJIB30BATh KUPHBIA IPUQT,
KYPCHB WU MOJYEPKUBAHUE TOTO JKE THIIA,
® HEJB3s 310yNOTPEOIATh MPOMUCHBIMU OYKBAMU (OHU YATAKOTCS XYXKE,
YeM CTPOYHBIE).
CrocoOsl BbLACTEHUS HHPOPMALIH
CretyeT ucnoyib30Barh:
® paMKu, TPaHULbL, 3AJIUBKY;
® Da3HbIC IBETA WPU(PTOB, IITPUXOBKY, CTPEJIKH;
® DPHCYHKH, IMArPAMMBI, CXEMBI JI UIUTFOCTPALMA HanOoJee BaKHbIX
(axToB.
O06beMm uHpopmanu
® HE CTOMT 3aMOJHATh OAWH CIANI CIUIIKOM OONBIIMM 00BEMOM
WH(pOPMALMK: JIFOAA MOTYT EAMHOBPEMEHHO 3AIIOMHUTH HE 00JIEE TPEX
(bakTOB, BEIBOJIOB, OMPEACICHUIA;
e HauOosbmas 3QPEKTUBHOCTD JOCTUTAETCS TOTA, KOT/Ia KITFOUEBHIE
NYHKTBI OTPAKAKOTCS 110 OJJHOMY HA KOKJIOM OTACIBHOM Craiize.
Bunel cnaiinos
Jliist obecniedeHust pa3HOOOPA3Msl CIEAYET UCMOIB30BATh PA3HBIC BUIBI
CJIAIOB: C TEKCTOM, ¢ TabIMIAMU, C qUarpaMMamH.
MeTtoauyecKkue peKOMEHAAMH M0 COCTABJICHUIO KPOCCBOpAA
KpoccBopa — 310 Wrpa, cocrosmas B pa3raiblIBaHUM CJIOB MO OMPEACICHHSIM.
KpoccBopabl — 3TO THMHAcCTUKAa yMa W UCHBITAHUE HA SpyAuuuro. COoCTaBICHHE
KPOCCBOP/OB SIBJIIETCS MPEKPACHBIM CPEACTBOM AKTUBU3ALMH MBICIMTEIBHON
JESATEITbHOCTH.
CylecTByeT MHOKECTBO BUAOB KpoccBOPAOB. [To opme kpoccBOpabl MOTYT
OBITH B BUJC MPAMOYTOJbHUKA, KBaapara, poM0a, TPEYroJbHUKA, €CThb KPYIJIbIE
(LMKIAYECKUE), (UTYPHBIE, JMATOHAIBHBIE KPOCCBOPABL [l0 PaCMONIOKCHHIO

KpOCCBOpAbLI MOI'YT OBITH CUMMCTPHUYHLBIC, AaCUMMCTPHUYHLIC WJIM UMCTL BOJIBHOC



pacnoyniokeHre CcjoB. 110 COAEP)KaHWIO BBIACISAIOT TEMATHUECKHAE, YYCOHBIC.
Yucnosble, andaBUTHBIE KPOCCBOPbI, KPOCCBOPABI C (pparMeHTaMu (PUCYHKAMH ),
KPOCCBOP/IbI C KIIFOUEBBIM CJIOBO WM (pa3oi u ap.
OO01ue npaBuJia COCTABJICHUSI KPOCCBOPAOB:
® 3arajIaHHbIC CJIOBA JOJDKHBI OBIT B HMCHUTEIBHOM MAACKE W
€MHCTBEHHOM 4Hciie. KpoMe CIIOB, KOTOPBhIE HE UMEIOT €IMHCTBEHHOIO
4HCTIa,
® HE WCMNOJNB3YETCA CJOBA, NUIIYLIMECS 4YEPE3 THPE W HMMCHOLIME
YMEHBIINUTENBHO-JIACKATEbHYIO OKPACKY;
® HE HCMOJB3YIOTCS A00PEBHATYPHI M COKPAILICHUS,
® B KOKAYIO OENyI0 KJIETKY KPOCCBOP/JA BIMCHIBACTCS 0/1HA OYKBA,
® KaXJ0€ CIOBO HAYMHACTCS B KJIIETKE C HOMEPOM, COOTBETCTBYIOIIHAM €TI0
OTPEACTIEHUIO, M 3aKAaHYABACTCS YEPHOM KIICTKOH WIIH KpaeMm (UTypBI;
e UMEH COOCTBEHHBIX B KPOCCBOPAE MOXKET ObIThb HE Oosiee 1/3 oT Beex
CJIOB;
® HE CJICAYET MPUMEHATh NMPU COCTABIIEHUM KPOCCBOPAA CJIOBA, KOTOPBIC
MOTYT BbI3BaTh HETATUBHBIC 3MOLMM, >KAPTOHHBIE W HELCH3YPHBIC
CIIOBA,
® HE >JKENareJbHO MPH CO3JaHWHM KPOCCBOPAOB YMOTPEOISATH Majo
MAJIOM3BECTHBIC HA3BaHWs, YCTAPEBIIME M BBILICAIINE M3 00MXOAa
CIIOBA,
® HAYMHATH COCTABIISATH KPOCCBOPA PEKOMEHAYETCS C CAMBIX JUTMHHBIX
CJIOB.
IIpaBusia opopmiieHust KPOCCBOPAOB:
® KpPOCCBOPA MOXKET OBITh OT PYKH Ha JucTax popmara A4 wim HaOpaH Ha
KOMIIBIOTEPE € MCMONB30BAHUEM JIFOOOTO0 TEKCTOBOTO WM TAOJIMYHOTO
pPENaKkTopa M pacreyaral Ha TPUHTEPE,
® [PHA COCTABIICHWM KPOCCBOPAA MOKHO MCHOJb30BaTh CHEHHATIBHBIC
KOMIObIOTEpHBIE  mporpammbl  THma  «Hot  Potatoes»y,  «Eclipse

Crossword», «Decalion» wim OecrjaTHbIE OHJIAMHOBBIE CEPBUCHI THIA



«Dabpuka KpoccBOpAOBY. [Ipr 3TOM KpoccBOpA AOMKEH OBITh COXPaHEH
HA AJICKTPOHHBII HOCUTENb B BUJE UCIIOJHIAEMOro (aiina u MOKET ObITh
[IPEACTABIIEH B DJIEKTPOHHOM BU/IE;

PHCYHOK KPOCCBOP/IA TOJKEH OBITh YETKUM,

CeTKa KpOCCBOpAA MO/KHA OBITh BBINONHEHA B JBYX JK3EMIUIAPAX:
1-i 3K3EMILISAP — C 3aMOJHEHHBIMHA CJIOBAMMU,

2-1 BK3EMILTSAP — MyCTask CETKA TOJIBKO ¢ HM(ppamMu MO3ULIAI;
TOJIKOBAHUS CJIOB (OMPEACTEHUS) TOJDKHBI OBITH CTPOTO JIAKOHUYHBIMHU.
He cnenyer nenare UX NPOCTPAHHBIMH, W3JUIIHE WCYEPIBIBAIOLIUMH,
MHOTOCJIOBHBIMH, ~ HECYIIMMH  W30BITOYHYKO  HWHpopmammioo. B
OTPEACTIEHUSX HE TOJKHO ObITh OJHOKOPEHHBIX CJIOB;

KOKIOMY CIOBY B CETKE KPOCCBOpAA IpucBanBacTcss HoMep. IIpu sTom
HOMEPA PacCTaBIIAIOTCA MOCIIEN0BATEIBHO CIEBA HAPABO, OT BEPXHEH
CTPOYKH K HIKHEH,

OTBETHl HAa KPOCCBOpPA MyONUKYHOTCS OTAENBHO. OQOpMISIOTCS HA

OTACIBHOM JIMCTC.

AJITOPUTM CaMOCTOSITE/ILHOI PadoThI MO COCTABJICHHIO KPOCCBOP/A:

I.

N o ok

BauMarensHO mpouMTaiiTe ydeOHBIH Marepuan Mo HM3y4acMOW Teme
(KOHCHEKTHI, TONOJHUTETBHBIC HCTOYHUKH ).

Onpenenure Kpyr MOHATHH TO M3y4aeMOH TEME, M3 KOTOPbIX Oyjaer
COCTOATH Baiu kpoccsop.

CocTaBbTe BONMPOCH K BEIOPAHHBIM MOHATHSAM. Kak1oMy MOHSITHIO HAJIO
JaTh MPABUAJIBHOE, JIAKOHUYHOE TOJIKOBAHUE.

[TponymaiiTe qu3aiiH KPOCCBOPAA, €r0 AICTETHUYECKOE 0(DOPMIICHHE.
Haueptute KpoccBOpI HAa OTACIBHOM JIUCTE.

OdopmuTe OTBETHI HA KPOCCBOPA HA OTAEILHOM JIUCTE.

[TpoBepbTe MPABWILHOCTH  BBITOJIHEHHONW padbOThl  (FPaMOTHOCTh
HAMUCAHUS TOHATHIA W ONPEACJICHUNA, COOTBETCTBUE HYMEPALNH,

KOJIMYECTBO COOTBETCTBYIOIIMX SUYEEK)



K xputepusiMm OLEHKH CaMOCTOSTENbHOM pabOThl MO  COCTABJICHHIO

KPOCCBOP/Ia OTHOCATCS:

COOTBETCTBHUE COAEPKAHMUS KPOCCBOPA U3YUaeMOil TeME;

I'PaMOTHOCTh B U3JI0KCHHHA TEPMUHOB, TIOHIATAN U3y4aeMOM TEMBI,
YPOBEHB CIIOKHOCTH COCTABJICHHBIX BOITPOCOB,

HAJIAYME JIMCTA MPABUIIBHBIX OTBETOB,

KauecTBO  odopmiicHuss  paboThl  (AKKYypaTHOCTb, 3CTETUYHOCT,

OPUTHHAJIBHOCTB ).



TemaTuueckuii mjiad

HanmeHoBanue pa3ienoB U TeEM KosmuecTBo yacos
BBenenue 2
Paznen 1. Aarebpa 49
Tewma 1.1. Pa3BuTHE NOHATHS O YUCIIE 4
Tema 1.2. KopHu, cTenenu u jorapumel 10
Tema 1.3. OCHOBBI TPUTOHOMETPHUH 16
Tema 1.4. @yHKIMH, UX CBOHCTBA U rpaduKu 10
Tema 1.5. YpaBHEeHUS M1 HEPABEHCTBA 9
Pasnea 2. Hauana MaTeMaTH4€CKOro aHAIH3A 26
Tema 2.1. JludgdepeHnmanbHOEC HCUUCTIEHUE 12
Tema 2.2. UaTErpanbHoe HCUUCTICHUE 14
Pazpnen 3. KomOnHaTopuka, CTaTUCTHKA U TEOPUS 11
BEPOSATHOCTEH
Tewma 3.1. DnemMeHTH KOMOMHATOPUKH 2
Tema 3.2. DNEMEHThI TEOPUU BEPOSITHOCTER 6
Tema 3.3. DIEeMEHTHI TEOPUM MATEMATUYECKOM 3
CTaTHCTHUKH
Paznen 4. I'eomerpusi 30

Tema 4.1. [Ipsamble ¥ TUIOCKOCTH B MPOCTPAHCTBE

Tema 4.2. MHOTOTpaHHUKH

Tema 4.4. I3MepeHust B T€OMETPUAM

Tema 4.5. KoopmHaTel U BEKTOPHI

6
6
Tema 4.3. Tesa 1 NOBEPXHOCTH BPAILCHHUS 6
6
6
1

Htoro 118




Bsenenue.
CamocrosiTtesibHas padora Ne 1, (2 yaca)

Tema: buorpagus y4eHbIX — MATEMATHKOB.

I]ens: cOOp M cucTeMaTH3anusl 3HAHUH O TBOPUYECTBE M pabOTE BEIMKHUX
YUEHBIX-MaTEMATHKOB, BBIICHUTh MECTO M POJIb B HAYKE, PA3BUTHUE HABBIKOB
pabOThI ¢ TEKCTOM, YMEHUS aHATM3UPOBATh MH(OPMALIMIO, CHOCOOHOCTH €€
CUCTEMATHU3UPOBATh, OLICHUBATh, UCIIOJIB30BATh.

3aoanue. IloarotoButh pedeparsl 00 yUYCHBIX-MATEMATUKAX

Hucmpykuua:

- W3YYHTh JUTEPATYpY,

- OTpa3uTh B COOOIICHNN OHOTrpadurIo yUEHbIX, OOPaTUTh BHUMAHUE HA
chephl UX ACATENBHOCTH,

- TPHUBECTH HamOOJee MHTEPECHBIE (PAKThI N3 OMOrpaduii yUCHBIX.

CRucok ucnonib3yemoit 1umepamypsl: AHTEPHET-PECYPCHI.

Konmpons: BEICTYIUICHUS HA 3aHATHUSAX;, COOECEIOBAHKE C TPYIIIOH;
IPOCMOTP U MPOBEPKY BBIMOIHEHHS CAMOCTOSATENBHON PAOOTHI; OOCYKICHHUE

PC3YyJIbTAaTOB BHIITOJHCHHA CaMOCTOSTEJILHOMU pa6OTI>I Ha y‘{e6HOM 3aHATHH.

Paznen 1. Anreopa.
CamocrosiTtesibHas padora Ne 2, (2 yaca)

Tema: TpuroHomerpuueckasi U NokazarejbHasi opmMa 3aNucH KOMILJIEKCHBIX
YHCcel.

Ileny: 3HATH TPUTOHOMETPUYECKYKD W  MOKa3aTeNIbHYI0  (OpMYy  3aluCH
KOMITJIEKCHBIX YACET U YMETh BBITIOJHATH ICHCTBHS HaJl KOMIUIEKCHBIMH YU CIaMHU,
3aIaHHBIMU 3TUMU (PopMamMu

3aoanue.

Bapmuanr 1.

1+i

: : : 3 .
1 Berunciate: 1) (3-21)(4+1) — (7-51); 2) vl (E -1):2,6.
2 BBINONHATE AEHCTBHS i°+i+i' M Pe3yNbTaT MPeCTaBHTh B TPUTOHOMETPHUECKOI
dopme.
o V3+i
3 [IpencraBuTh B TPUTOHOMETPAYECKOM POPME YUCIIO —



o VA . . T Vi . . T

4 BeimosmHuTsk Aeiicteus: 1) 2(cos 5 T1sin E) - 3(cos 2 T isin Z);
2) V14(cos 18°+i sin 18°)

V7(cos 36°+isin 36°)

5 PemmTh ypaBHerne 2" —z + 7 = 0.
Bapmuanr 2.

: : : 2-i | 3 1,
1 Beruncimate: 1) (4-51) — (2+1) (1-31); 2) = (E -5 1): 1,4
2 BBINONHATE AEHCTBHS i +i +i° M Pe3yNbTaT MPeCTaBHTh B TPUTOHOMETPHYECKOIA
dopme.
1+/3i

3 [IpencraBuTh B TPUTOHOMETPUYECKOM POpPME UUCIIO -

4 Beimonuuts aeiictaust: 1) vV2(cos %ﬂ + 1 sin 2?”) -v/3(cos % + 1 sin %);
3(cos 15°+isin 15°)
) 5(cos 60°+isin 60°)
5 PemmTh ypasHerHe 2" — 2z + 6 = 0.

CamocrositesibHast padora Ne 3. (2 yaca)
Tema: JleiicTBuSI HAl KOMILIEKCHBIMH YHCJIAMH.

I]enp: yMeTh BBIMOIHAT ACHCTBUS HAJl K. 4., 3aIaHHBIMU Pa3HbIMU (POpMaMHU
MeToau4eckue pekOMeHAA NI
Dopmbl KOMNIEKCHO20 YUCTd

1. AnreOpanueckas z = a + bi
cnoxenue: (a; + b)) + (ap + boi) = (a; + ay) + (b + byt

YMHOKCHUC! (a1 + bll) : (az + bzl) =aa + (albz + azbl)i - b]bz

al+b1i_ (al+b1i)(a2—b2i)
a2 +b2i  (a2—b2i)(f2—b2i)

JACIICHUC!

2. TpuroHomeTrpuueckas z = 1(cosQ+ising)

YMHOXKEHHUE: Z) * Zy = I1T(COS(Q1+@;) + isin(Q+,))

JICTICHUE: % = :—;(cos(q)l - () + isin(Q; - ¢2))

BO3BEJICHUE B CTCIIECHB: Z =1 (COS N @y) + iSin N @)

W3BJICUCHUE KOPHS: Z = Vr (cos (% + %) + i sin(% + %)), k=0,1,2.3,...
3. TTokazarenbHas z=r1- ¢

YMHOXEHUE: Z, - 2, = ¢ "7

z1 (ol -
JICIIeHHe: — = ¢ 101-¢2)



BO3BEJICHUE B CTEIMEHD: Z" = "7

3aoanue.

Bapmuanr 1.

1. Hatigure %, ecou z; = 3 + 1,
z,=2 — 81

2. Haiiiure MOTyJIH K. 4.
z=—2+2/3i

3. Haiinure z, - z,, ecim z; = 6— 21,
z,=3-4

4. N3o0paswure YHCITO HA
KOMIUIEKCHOM TIockocTr Z=2+41

5. Berumcnmre: (-5x+4y71)- (5x+4y*i)

6. Pazyioxxnure Ha MHOKHUTEIH
a) x+1 6) 25x*+9y*

7. Pemme ypasHeHus: a) X +x+1=0
6) x*+2x+2=0

8. BBINMOJTHUTH

YMHOKECHHE,

ACIICHUC n BO3BCACHHUC B

z1 2 3
CTENEHD K.Y (71 * 7, — 2, D ),
5 . . 5w
ecnu a) z;=(cos — tisin ?),
T . . T /s
z;=2(cos  + i sin 3), ©) z=e"";

/5

Z,= ¢

9. 3anuimTe B
TPATOHOMETPUYECKON u
nokazaresbHOH  (opMe  K.4.

a) z=V/3+i 6)z=-1+

Bapmuanr 2.

1. Haiigure i—; ecmu z; = 1 + 21,
,=-4+2i

2. Haitgure MOy K.4.
z=3-4/5i

3. Haiinure z; - z,, ecnm z; =1+ 21,
Z,=3+H

4. N3obpaswure YHCIIO HA
KOMIIJIEKCHOM MnockocTu Z=-3+41

5. Beraucamre: (6X7+yi):(- 6X +yi)

6. Pa3no)kute Ha MHOKUTEIIH
a) x+y* 6) 16x°+9y*

7. Peuare

a) SX°+7x+3=0 6) 2x*+2x+1=0

YPABHEHUS:

8. BBINIOJIHUTH YMHOKEHHE,

ACIICHUC n BO3BCACHHUC B

z1
V4

2 3
2,Z1,Z2),

CTENEHD K.Y (Z1 * 7,

5 . .5
ecnu a) z,=3(cos Tn + 1 sin Tn),

77 . . 7m
71=2(cos - T 1 s T)’

6) Z1:3em/4; 7= 4em/3

9. 3anumre B
TPATOHOMETPUYECKON u
nokazaTtesibHOH  (opMe  K.4.

a) z=\/3-i 6)z=1-i



CamocrosiTtesibHas padora Ne 4, (2 yaca)

Tema: IlpeoOpazoBaHue BbIPAKCHHIT, COMCPKAIINX PATUKAJBI U CTENICHHU €
APOOHBIMH MOKA3ATEISIMUL

I]enp: yMeTh TPUMEHSATH CBOMCTBA CTENEHEHN, COMEPIKAIIUX PAIUKAIIBI U CTEMEHU C
JPOOHBIMU MOKA3ATENSIMHU
3aoanue.

BeamucnuTs:

1. 25°%.(0,001)"”

2 (42822

3‘ 8 1/3*161/3*\/—
4‘ (271/3*82/3*322/5*813/4)1/4
(272/3+1251/3+81/3)-1/4

hd

YIPOCTUTE:
1 x xS

3/5
X

2. X—-Vy
Vx +.[y
Haiifite 3HaueHNe BIpakeHns a' b + ab™ | npu a=2, b=5

VYa+ b

CamocrosiTtesibHas padora Ne 5, (2 yaca)

Tema: 3navenne u HCTOPHUS MOHATHS JIOrapupma.
I]ens: pazBuTHE UHTEPECA K TPEAMETY
3aoanue: noaAroTOBUTHL pedepar Mo NpeaIo)KCHHONH TEME
MeToau4eckue peKOMEeHAALHU
Pedepar nosmkeH ObITh BBIOJHEH ¢ COOJTIOICHUEM METOMYCCKIX

PEKOMEH AL MO HaMCaHuIo pedepara.

CamocrositesibHas padora Ne 6, (2 yaca)

Tema: Pemienue 3a1a4 Ha npeoOpa3oBaHue JJOrapu(pMUYECKHX BbIPAKEHHIL.



Llenb: 3HaTb OCHOBHOE NOrapuU(MUYECKOe TOXAECTBO, CBOWCTBO NOrapudmos,
YMeTb NMPUMEHSATL UX MPU NPeo6pPa3oBaHNN BbIPAXKEHN
MeToanueckune peKoMeHaaLmnm

I.  CaoiicTBanorapugpmon

(a>0, a*1, b>0, b*I, 00)

K =\ogaack

7 Iogﬁb'I =N Iog£b
8 T -log(b —logubm—og Lb
aT
3agaHue.
BapuaHT 1

1 Haingute 3HayeHuMe 4YMUCMOBOro
BbIpaXXeHUS:
log7- b 27- log!/327- Iog ’\22 7

2. Bblumcnute: a) 2bg62+10g69

6) 1bg11484 - 2log11 2
Jog572,
N3BECTHO, YTO log52=a, Iog53=b

3. Haingure ecnm

4. Bbluucnvre
a) (log715+log74-1og76)*1g7

6) Mog7 36-10g7 14-3log7V2T

9

10

11

12

13

14

legt'b :hlogab

log, b =- log,, b —ogab 1

log ,bm:FIogab
logfl,,bm=log<b

log ( (b ®) =log@b+1og, ¢
log,, b +log,, ¢ —log #(b C)
log

- =logab- logac
c

b
log,, b - log, ¢ =log -
C

BapuaHT 2.

1 Haigute 3HayeHMe  4YKUCNOBOTO
BbIpaXKEeHUS:;

(logil2yT/4 + 6logV4d - 2logl/ 160 )

/Jog”™rn

2. Bblumcnute:  a) 10g5100-21og52
6) 4 Jog122 + 21og12 3

3. Bbluncnure Jog530, ecnm
N3BECTHO, UTO =4, =b

4. Bblmcnute
a) *( - + )

6) Iog812- 21og8 VI5+10g820



CamocrosiTtesibHas padora Ne 7, (2 yaca)
Tema: IlpeoGpazoBaHue BbIPAKEHUT, COACPKALUMX CTENEHH H JIOrapu(pmbI.
I]enb: yMETH BBIYUCIIATH 3HAYEHUS JIOTAPU(PMUYECKIX BBIPAKEHMIA

3aoanue.
1. HaiinuTe 3HaYeHHE BbIPAKEHHUS

a) log,, 2+logq, 72
0) logg 1—16 - logg 32
1
B) logﬁg - logg ; 5+- loges 4

r) log, 45+2 log4§

log, 75 -log, 3

2. a) Haiinure x, ecsiu Igx = Ig8+lg 20 — 1g 40
0) Haiinure x, ecain Ig x = logs 27- 2 logs 3
log< 45 +logs 0,2

3. Beruucaure:

a)log, 1 + log, % +logs V3

6) log.rz 25V5

B) logolog,64

F) 251+log253

I[) 41,5—log25

CamocrositesibHas padora Ne 8, (2 yaca)

Tema: PemieHne noka3are/ibHbIX, JIOrapupMU4eCKNX YPABHEHU 1 HEPABEHCTB.
I]ens: 3HaTh METOIBI PEUICHUS MMOKA3ATENbHBIX W JIOrapu(PMUYECKUX YPABHEHUHN U
HEPABEHCTB, YMETh MPUMEHSThH UX MPU PEIIEHUHA COOTBETCTBYIOIINX 3aIaHUIA.

3aoanue.



Bapmuanr 1.
1. Petuth ypaBHEHUS:

a) 4X+1+ 4X+2: 40

6) 32X+1 . 9X — 18

B) log, x+2log, x+3logg xt4log; ¢ x=4
r) logi(2x* — 7x — 6) = -2

1) 3le’x - Slgx +2 =0
2. Pemnth HEpaBEHCTBA:

a) 4" - 3% | g <
6) 74-XX—9X+6 > 7

B) log,(3x —5)>3
r)lg’x —1g x>0

Bapmuanr 2.

1. Pemnth ypaBHEHUS:

a) 5*— 5"1=100

6) 9X+1 + 32x+4 =130

B) logs x+2logq x+3log,, x+4logg, x=8
r) logi(x*— 17x +9) = - 3

1) 51gix+lgx— 1=0
2. Pewmnts HEpaBEHCTBA:

a)25" —4*5° - 5<0
6) 33Tx+6 < g

B) log,(5x —4)>0

rlg’x +1lgx—2<0

CamocrosiTtesibHas padora Ne 9, (2 yaca)

Tema: Ucropusi pa3BUTHA M CTAHOBJICHHS TPUTOHOMETPHH.

I]enw: pa3BUTUE UHTEPECA K IPEAMETY

3aoanue: noaAroOTOBUTH pedepar Mo NpeayoKCHHONH TEME

Metoan4yecKne peKoMeHAalHu

Pedepar nosmkeH ObITh BBIOJHEH ¢ COOJTIOICHUEM METOMYECCKIUX

pPEKOMEHAINI MO HaKMCaHuIo pedepara.

CamocrositesibHas padora Ne 10. (4 yaca)

Tema: ToxkaecTBeHHOE IPEO0PA30BaAHUE B TPUTOHOMETPHYECKUX BHIPAKEHUSIX.

I]ens: yMETH MPUMEHATH TPUTOHOMETPUYECKHE (POPMYJIBI B TPOLECCE PELICHMSI.

3aoanue.

1. Beruucaure:

a) cos 105° 0) sin /6 - cos w2 + sin w/12 - cos aw/6 B) sin 150°

r) cos 7m/12 - cos /12 n) cos 75° + cos 15°



2. Ynpocrure BbIPasKeHHUsI:
a) sin 3x cos 2x + sin 2x cos 3Xx 0) sin(a+f) — cosasinf
B) €0565°c0s40° - sin65°in(-40°) r) sin(o+120°) — sin(60°-a)

sin17°c0s8°+cos17°s1n&°

) tg3x—tg2x
1+tg2x tg3x

« T
3. Haiiaure 3HaYCHHUE BHIPAKECHUS NIPH o=

a) sin(%n — ) tg(g + o) c‘[g(?’?7T —a)

cos(2nta) tg(mt+a)
. 4 7
4. Jlano: SIn=-, —<O<m®
VA .
Boeraucamnre: cos a, ctg o, cos 2> Sin 2a

5. Jloxaxkure TOKAeCTBA
a) 1 + cos20 = 2cos ol

6) sin(a+p)—2sinacosf _ tg(a B B)

2sinacosfi+cos(a+f3)

CamocrositesibHas padora Ne 11, (3 yaca)
Tema: PemieHne TPUrOHOMETPUYECKHX YPABHEHMIT M CHCTEM yPaBHEHUIA.
I]enp: yMEeTh NPUMEHSITH TPUTOHOMETPUYECCKUE YPABHEHMUSI.
3aoanue.

1. Pemure ypaBHeHust
a) cos X = %
6) sin’x —sinx —5=0
B) 3¢0S X — 2sin’x =0
ryctgx +3tgx=-4
1) 7sin’x = 4sin2x — cos’x
2. Pemiure cucremMy ypaBHEHMUIl:
sinx—cosy=1
{sinercosy:O



cosx +siny=0,5

cosx —siny = 0,5

CamocrositesibHas padora Ne 12, (4 yaca)

Tema: PemieHne TPUTrOHOMETPHYECKHUX YPABHEHHIT MOBBLIIEHHOI C/I0’KHOCTH.
I]enw: 3HaTH METOJBI PEUICHUS TPUTOHOMETPUUYECCKUX YPaBHEHUH, (HOPMYJIbL IS
HAXOKJEHUSI KOPHEH, YMETh MCIOJIb30BaTh MOJIYYCHHBIC 3HAHWS MPU PEUICHUN
YPaBHEHUN MOBBIIEHHONW CII0KHOCTH.
3aoanue.
Pemure ypaBHeHus:

1. sin6x + cos6x = 1 — 2sin3x

2. 29 — 36sin’(x-2) — 36¢c0s(x-2) = 0

3. 2sinx - cos X + V3 - 2cosx — V3 sinx = 0

4. sindx =2cos’x — 1

5. sinx(sinx + cos x) =1
6

| 1 16

l+cos’x l+sin’x 11

Ioacka3zku.

[E—

Bocnone3yiitecs GopmMynoil 1BORHOTO yria ajis sinbx v cosoX.

2. O0603HaubTE X — 2 = t, pEIINTE YPABHEHUE, CBE/IS €r0 K KBAJAPATHOMY C
oMoIpio GopMyIs sin‘t = 1 — cos” t

3. Crpynnupy#te 1-0€ u 2-¢ cnaraeMble, IPUMEHHUTE PA3JI0KEHUE HA
MHO>KHTEIH.

4. Bocnoaw3yiTech (popMysioil IBOMHOTO yria s sindx v cos4x, popMmyion

TIOHMKEHHS CTETEHH 2 cos°X — 1 = 2¢0s X

Packpoiite ckOOKH, MPUMEHUTE OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO

6. IlpuBenure Apodu K 00LIEMY 3HAMEHATEIO, 4 3aTEM HUCIOJIB3YHTE OCHOBHOE

TPHTOHOMETPHYECKOE TOXIECTBO Sin°X + cos’X = 1, cBe/uTe YpaBHEHHE K

KBaJIPaTHOMY.

hd

CamocrositesibHas padora Ne 13. (3 yaca)

Tema: PerieHne TPHrOHOMETPHYECKUX HEPABEHCTB.

Ilens: ymeTh pemiaTh TPUTOHOMETPUYECKUE HEPABEHCTRA.



3aoanue.

Pewumo Hepaeerncecmed.

1
1. cos 3x>5

2. 2cos(37n +2x)<2

. X NG
3. sin- <- —
2 2

4. 2sin(>-2x) >3

5. /2sin§—1>o

6. 6cos*x —5cosx+1<0
7. tg(g-l)é-l

8. 2cos§ > 1

CamocrositesibHast padora Ne 14. (3 yaca)
Tema: dnementapubie GyHKuuU. ClI0KHBbIE (PYHKIIHH.
Ilenv: 3HaTh onpencieHWe (PYHKIMH, BJICMEHTAPHOW (YHKLIMH, CIIOKHOM
(YHKLHH.
3aoanue. I3yunB TeMy, TUCBMEHHO OTBETUM HA BOMPOCHI:

1. Chopmynupyiite onpeaeneHue GpyHKIuu

2. Kakyro QyHKIHIO HA3BIBAKOT CIIOKHOM?

3. Tlepeuncnnure OCHOBHBIC 3IEMEHTAPHBIE (DYHKIIHH.
4. Kakue QpyHKIIMM HA3bIBAIOT JIEMEHTAPHBIMU?

CamocrositesibHas padora Ne 15, (3 yaca)

Tema: Ilpumepsbl PYHKIHMOHAIBHBIX 3aBHCHMOCTE B PeAJIbHBIX Npoueccax u
SIBJICHUSIX.

I]ens: pazBUTHE UHTEPECA K IPEAMETY
3aoanue: noaAroTOBUTHL pedepar Mo NpeayoKCHHONH TEME
MeToauveckue peKOMeHAAHU
Pedepar nosmkeH ObITh BEIOIHEH ¢ COOJTIOICHUEM METOIMYECCKIUX

PEKOMEHAINI MO HanMCaHuIo pedepara.



CamocrositesibHas padora Ne 16. (4 yaca)
Tema: IlocTpoenue rpapukos.
I]ens: 3aKpenuTh HABBIKKA IOCTPOCHUS IPpapuKOB (PyHKIMHA.
3aoanue.
1. Iocrpouth rpagpuku PyHKIMII:

a) f(x) = x(x-2)"

6) f(x) = 2x-9x’+12x-9

B) f(x) = 2-3x°-X’

r) f(x) = 2x7-3x°-4

2. Peminre nokasaresibHOE ypaBHEHHE rpapuyecKum crnocooom:

) =Vx+1

CamocrositesibHas padora Ne 17, (3 yaca)
Tema: PemieHne paniioHAJLHBIX H MPPAIMOHA/ILHBIX YPABHEHHUIT 1 HEPABEHCTB.
Ilenp: 3aKkpenuTh HABBIKM PEIICHUS PalUOHAIBHBIX W  HPPAlMOHATBHBIX
YPaBHEHUNA U HEPABECHCTB.
3aoanue.
Pewume ypasnenue:
(X =27/ (x=3)=27
2. x°-5x°+4=0
3. Yx+6=2
4. N7 —6x=x

[E—

5.

=
|-

8—4x
Peuwume HepdeeHemed.
1. —2<3x-4<5
2. - x*+7x-10>0
3. Vx+8-x+2>0
4. Vxx—x—2>-1



CamocrositesibHas padora Ne 18, (3 yaca)
Tema: PemieHne panoHAJLHBIX H MPPAIMOHA/ILHBIX YPABHEHHUIT 1 HEPABEHCTB.
I]enw: 3aKpenuTh HABBIKK PEIICHUS MOKA3ATEbHBIX YPABHCHUM U HEPABECHCTB.
3aoanue.

Pewume ypasnenue:

2
1. 27%=16
2. 47 =2

C2 e

(98]

2
4. 3*=81

5. 45 10%2¥' =24

Pewume HepdaeeHemed.

[E—

5\1-2x  6y2+x
Gy B )
AT 3R 1 >0
. (0,25)* <256

(S I\

27 1 . 4
4. (?) 1>;

W

NC D

CamocrositesibHast padora Ne 19. (3 yaca)
Tema: JlorapupmMuyeckne ypaBHeHUs] H HEPABEHCTBA.

I]ens: 3aKpenuTh HABBIKK PEIIEHUS JIOTAPU(PMUUECCKUX YPABHCHUI U HEPABEHCTB.

3aoanue.
Pewume ypasHenue:
1. logz(4x-3)=4

2. 49* -7 _8=0

3. log 81 +log z4=2

4. logi(2x —1) +logi(x+3)=-2
2 2

5. logy(x—1) +log,(2x+ 1) =2

Pewume HepdeeHemed.



[

. logos(Bx—2)<-1

2. logzx+logz(x—2) <1

. log,(2x+3) > 2

4. 3#15% - 3%51 _25%3%+ 125 <0
. log (3 —2x) > 1

(9]

W

Paznen 2. Hauana MaTeMaTHYECKOTO aHAJIN3A.
CamocrositesibHas padora Ne 20, (2 yaca)

Tema: Cnnoco0Obl 3a1aHHS H CBOIICTBA YHCJI0BOM MOCJ1€10BATEILHOCTH.
IlonsiTue 0 mpeaesie mocjaeaoBaTeJbHOCTH. beckoHeuHO yObIBalomas
reoMeTpuveckasi nocjae10BaTe/IbHOCTh H ee CyMMa.

I]enwy: 3HATH ONMPEACTICHUE MOCIECIOBATEILHOCTH U CIOCOOBI €€ 3aJaHusl, UMETh
MOHATUE O MPEAEie MOCICAOBATEIbHOCTH, OECKOHEUHO YOBIBAIONICH
TEOMETPUYECKOH MOCIE0BATENBHOCTH U €€ CYMME

3aoanue:
1. M3yuuB TeMy, MUCbMEHHO OTBETHTE HA BOMPOCHI:
a) ChopmynupyiTe onpeaeacHue nocac0BaTeIbHOCTH.
0) [lepeuncnure cnocoObl 3aJaHus TOCJICTOBATEIBHOCTH.
B) ChopMynupyiTe onpeaeneHue npeaeiia nocaea0BaTeIbHOCTH.
r) Jlalite noHsITHE OECKOHEUHO YOBIBAIOUIEH T€OMETPUUECCKOM MPOTPECCUU U €€
CYyMME.
2. Beimonaute nucbMeHHO 3aaanus: Ne 4.38 (a, r), ¢. 138 u3 yueOnuka C.M.
Hukonbckuii « AnreOpa u Havyajia MaTeMaTuyeckoro aHanmnsa, 10 ki, M.,

«ITpoceemenuey, 2014, §4, n. 4.5

CamocrositesibHas padora Ne 21, (2 yaca)

Tema: Ilpenen, cBA3aHHDBI € YHCJIOM €.
I]ens: 3HaTH OCHOBY MOSBJICHUS YHCIIA €

3aoanue:
1. M3yumB TeMy, MUCbMEHHO OTBETHTE HA BOMPOCH:
a) ChopmynupyiTe TEOpeMy O CYIIECTBOBAHUM MpeEaea;

® OrpaHUYCHHON CBEPXY HEYOBIBAIOIIEH MOCIEI0BATEIBHOCTH,



* OrpaHMYeHHOI CHM3Y HeBO3pacTaroLLEel NOCNef0BaTeIbHOCTY
6) Yto Takoe umncno e (npum. 3, c. 141).
2. BbinonHuTe nucbMeHHO 3agaHus: Ne 4.47 (a,6, B), 13 yyebHmka C.M.
HukonbCcknii «Anrebpa n Hayana matemaTuyeckoro aHanmsa, 10 k., M.,
«[pocBelleHne», 2014, 84, n. 4.6

CamocTtosiTenbHada pabota Ne 22. (3 vaca)

Tema: Npon3BogHbIE.
Llenb: 3aKpennuTb YMEHUA N HaBbIKN HAXOXKAEHUA NPOU3BOAHbIX.

3afaHue:
1 HainT Npon3BOAHYO0 (hyHKLWK:
a) y=-x8+7x6- 8x+ 11

6) y=(5- 3X)7
B) ¥ = (3 - 5x) mcos x

r) y="cos 3x
o) x5-
y= 95X
= 4xANx - A
e)y e W

X)y= Y(2x+ 3)2
3) ctg 9x

2. MatepunasibHaa TouKa ABWXKETCA MO 3aKOHY S(t) = - Tt+6 (m). B Kakoi

MOMEHT BPEMEHWN CKOPOCTb TOYKM ByaeT paBHa 12,8 m/c?

3. Haigute yrnoBoi KoapuLMEHT KacaTe/lbHOW, MPOBEAEHHON K rpaguky
53 2

pyHKUMM Yy = X - 3X +X- 2 BTOYKe € abcumccoin x0= - 2

4. Ha pycyHKe 1300paxkeH rpaduk yHKumm y = /(X) 1 KacaTenibHas K HeMy B

TOuKe ¢ abcupmccont X0. HaignTe 3Ha4yeHne Npov3BoAHON B Touke X0,



5. Haiinure npoMeXyTKH BO3pacTaHus U yObIBaHUS (PYHKIIMH Y = - x'+8x* - 16
6. Haifnure HauMeHblee 3HaueHHe GyHKIMH f(X) = X° — 3X +31 Ha oTpe3ke

[-1; 4]

CamocrosiTesibHas padora Ne 23, (2 yaca)
Tema: Ilpou3BoaHast U ee NPUMEHEHUE.
I]ens: pazBUTHE UHTEPECA K IPEAMETY
3aoanue: co3nanve MPE3CHTALMHA 110 TPEIIOKEHHON TEME
Pabota nomkHa COOTBETCTBOBATh METOAMYECKAM PEKOMEHIAMAM 10 CO3AAHUIO

PE3CHTALIMH.

CamocrositesibHas padora Ne 24, (3 yaca)

Tema: Pemienne NpUKJIAJAHBIX 32424,
I]ens: yMETh IPUMEHSTE ONPEAECTICHUE MPOU3BOIHON U €€ MEXAHUYECKUI CMBICTT K

PELICHUIO PUKIIAAHBIX 3a1aY.
Metoan4yecKkue peKoMeHAaluu

Duzuyeckuil CMuICl NepEoti NPOU3EOOHO.

DU3NYECKUNA CMBICH HpOH3BOI[HOﬁ 3aKJIF0YacTCA B TOM, UTO MTHOBCHHAA

CKOPOCTh IBHKEHUS V(t) B MOMEHT BPEMEHH t €CTh MPOM3BOAHAS MY TH 10

BPEMEHHU, T.€. V(1) = % =S°(t)

Duzuyeckuil CMuICl BMOPOT NPOU3EOOHOI.

VckopeHue npsMOIMHERHOTO IBHKEHUS B TaHHBIM MOMEHT BPEMEHH €CTh
nepBasi MPOU3BOIHASI CKOPOCTH 1O BPEMEHHU MJIM BTOpPasl MPOU3BOAHAS TTYTH TIO
BpemeHu. a(t) =v’(t) = S7°(1)

[Tpumep.

3aBUCUMOCTh IyTH OT BPEMEHU NIPU NMPSAMOJIUHEHHOM JIBH>KCHUM TOYKH 3a/1aHA
YpPaBHCHHEM S = t -6t - 12t+3

B Kakoif MOMEHT BPEMEHH YCKOPEHHE JBVXKEHHS TOUKH OyIeT paBHO 24 M/c?
Pemenue.
a) Haiinem cKkopocCTh ABMKEHUS TOUKH 11O hopmyiie: v(t) = S°(t)

v(t) = (3 - 12t — 12y =3 — 12t 12



0) Haliti yckopeHue ABM>KEHUS TOUKH 10 Gopmyre: a(t) = v’(t)

a(t) = (3 — 12t — 12y =6t — 12

B) W3 ycroBust a = 24 M/c’, HAlTH MOMEHT BPEMEHHN:

6t—12=24
6t =36
t=6¢
OtBeT: 6 C.
3aoanue:

Bapmuanr 1.

1. Teno nBUMXKeTCH

t? o
3aKoHy S(t) = vy - gT C HavyaJIbHOM

BBEpPX IO

CKOpOCTBIO V=30 M/c, g=9.8 m/c.
Yepe3 CKOJIBKO CEKYHH CKOPOCTb
cTaHeT paBHOM 10 m/c.
2. Havinure cuny, OEeACTBYIOLIYIO
Ha TEJI0O MACCOM 5 KI, ABWXKYIIEECH

1o 3aKoHy S(t) %‘3 —2t+ 1 B MOMEHT

BpeMmeHu t = 3c.

3. Onpenenute  KUHETHYECKYIO
DHECPrUK0 TOYKM, MAacCOl mM=2KT,
IBIDKYILEics 10 3aKony S(t) =3t*+4 B
MOMEHT BpEMEHHU t = 2c.

4, Touka IBMKETCS MO TPSMOMA 1O
sakony S(t) =2t* - 3t — 1. Haiiru
YCKOPEHHUE TOYKH B MOMEHT BPEMEHH
t=2c.

1. Teno

Bapmuanr 2.

JIBAYKETCS
2

t .
3akoHy S(t) = vy - gT C HAYaJIbHOM

BBEpPX IO

CKOpOCTBIO V=50 M/c, g=9,8 wm/c’.

Uepe3 CKONBKO CEKYHJ CKOPOCTb
CTaHeT paBHOM 20 m/cC.
2. Teno maccoii 3 Kr ABMKETCS TI0

sakoHy S(t) =2t - 2t + 3. Haiigute

JNEHCTBYIOIIYKD HAa HEr0 CWIy B
MOMEHT BPEMEHH t = 5¢.

3. Onpenenuthb KUHETUYECKY IO
SDHEPrUK0 TOYKH, MAaCCOM IM=3KT,

JBIDKYIIEHCS 110 3aKoHy S(t) =5t°+2 B
MOMEHT BpeMEHU t = 3c.

4. Touka ABMIKETCS MO MPSAMOH 110

sakony S =3t* + 4t — 2. Haiitu
YCKOPEHUE TOUYKA B MOMEHT BPEMEHMU t
= lc.

CamocrositesibHas padora Ne 25, (3 yaca)

Tema: llepBooOpa3Hasi.

Ilenw: pa3BUTHE UHTEPECA K IPEAMETY

3aoanue: coctaButh TecT «IlepBooOpazHas»

TecT NOMmKEH COAEPKaTh HE MEHEE 6-7 3a1anuii 1 1o 3-4 0TBETA K KAKAOMY

3a1aHUO0 (BEPHBII TOJIBKO OJMH ). BKIIOUNTH 3a1aHNS JBYX BUJOB:

1. Beluncnenue nepBooOpa3HbIX Pa3IUYHbIX (PYHKIWMA.



2. BbluncneHve nepBoo6pasHoii, rpatik KOTOpbIiA MPOXOAUT Yepe3 TOUKY C

3alaHHbIMW KOOpAMHaTaMW.

CamocTtosiTenbHasa pabota Ne 26. (4 yvaca)

Tema: HTerpan n ero npyuMeHeHue.
Llenb: pa3BuTve UHTepeca K npeameTty
3afjaHuve: co3fjaHve npeseHTauum no 3asaB/ieHHON Teme
PaboTa fo/mKHA COOTBETCTBOBATL METOAMYECKM PeKOMEeHAALMAM MO CO34aHMI0

Mpe3eHTaLum.

CamocTtosiTenbHada pabota Ne 27. (3 vaca)

Tema: BbluncneHve nnoLuagein puryp ¢ noMoLLbio UHTerpana.
Llenb: 3aKpenuTb HaBbIKM BbIYMCNEHWS MOWAAEA MIOCKMX (Uryp € MOMOLLbO

OnpeaeneHHOro NHTerpana.
3ajaHue: BbIMOMHUTL rpaduueckyto paboTy



3alTPUXOBAHHOM (hUrypsbl

'o=* 44\

V=-X +4x+ S

2. Beiuncnute nnowagb gpurypsi,
OrpaHV4eHHo 2. BbluncnnTe nnowagb purypsl,
OrpaHNyeHHO
MmHnammn Y —X Yy = O, X = 4 b
mmumamn y = 0,x = I,y = JX

BapnaHT 5 BapuaHT 6
1. o roToBOMY YepTexy HauTu NIOWaab 1 o roTOBOMY YepTeXxy HaiiTu
3aLUTPUXOBAHHOMN (Urypbi nnowass

3alTPUXOBaAHHOW (PUrypbl

v=05v+:

2. Bbiuncnnte nnowanb purypsl,
OrpaHnN4eHHOIA

marmamn Y = Xy = 0,x = 4 2. BbluncnuTe nnowadb Gurypsi,
OrpaHNYeHHOM

mHnamn 'y = 0,x = 1y =X

CamocTtosiTenbHasa paboTta Ne 28. (3 vaca)

Tema: rlpI/I6J'II/I)KeHHI:>Ie METOAbl BbIYNUCNEHUA OMNPEAESIEHHOIO NHTEr pasla.
Llenb: 3HaTb MeTO4 NPAMOYIO/IbHUKOB W METO[ TpaI'IELI|I/II7I BbIYNCNEHNA

OMNpeaeneHHOro  MHTerpana.  YMeTb  MOMb30BaThCA  (hOpMy/namm
NPSIMOYroNbHMKA U TpaneLmin Npyu HaxoXaeHu NPUGANXKEHHOro 3HaueHus

OMNpefeNieHHOro MHTerpasa.
3aaaHue: BbIMOMHUTL rpagyeckyro paboTy

1 T1nCbMeHHO 0TBeTbLTE Ha BOMPOCHI:

a) BbiBog hopmysibl npsMoyrosibHuka (puc. 135)



0) BeBox hopmyiiel Tpanenyu (puc. 136)

B) 3anucath pemeHue npum. 2 c. 421

2. BeINoaHUTE MUCbMEHHO 3ajanus: Ne 9.17.9.18, c.

Jluteparypa: I'.H. SIkoBneB «Martemarnka isi TEXHUKyMOB. Anre0pa u Havana

anamuza» 4. [, M., «Hayka», 1987, 1.9, §46

Paszpnen 3. KomOnHaTOpuKa, CTATHCTHKA H TEOPUSI BEPOSITHOCTEIA.
JIeMeHTbl KOMOMHATOPHUKH.
CamocrositesibHast padora Ne 29. (2 yaca)
Tema: /Ku3Hb 1 Hay4YHad aesATe1bHOCTH HbloTOHA.
I]ens: pazBUTHE UHTEPECA K IPEAMETY
3aoanue: noaAroTOBUTH pedepar Mo NpeaIoKCHHONH TEME
Pedepar noskeH ObITh BBIOJHEH ¢ COOJTIOICHUEM METOMYECCKUX

pPEKOMEHAAINI MO HamuCcaHuio pedepara.

CamocrositesibHas padora Ne 30. (6 yaca)

Tema: Ilpocreiilnye BEpOSITHOCTHBIC 32/1a4H .
I]ens: 3aKpenvTh HABBIKK PEILEHUS MMPOCTEHIINX BEPOATHOCTHBIX 3a/1a4.

3aoanue:

1. AHzpeit BEIOMpaET Tpex3HauYHOE Ynci0. Haliiure BEposSTHOCTh TOTO, YTO
OHO JIEUTCS HA 33.

2. TeneBu30p y KOJIM CIOMAJICS W MOKA3BIBAET TOJBKO OJIMH CITyYaHBIN KaHAL.
Kouns BIIFOHaET TENEBU30P. B 3TO BpeMs MO MATHAIATA KaHAJIAM W3
TPU/ILIATH MMOKA3BIBAKOT KWHOKOMEIMA. HaitauTe BEPOSTHOCTH TOTO, YTO
Kouns nomagaeT Ha KaHAL, TAC KOMEIUS HE UJIET.

3. Ha rapenke 20 nmupoKKOB: 2 ¢ MsICOM, 16 ¢ kamycToi 1 2 ¢ BAIHEH. Poma
HayTaJl BEIOMpAET OJMH MUPOKOK. HaliiuTe BEpOSTHOCTH TOTO, YTO OH
OKQKETCS C BUIIIHEW.

4. B (upme Takcu B JaHHBIM MOMEHT CBOOOJHO 15 MamuH: 3 4epHbIX, 6

JKEITHIX M 6 3eeHbIX. 10 BBI3OBY BhICXaAJld OJHA U3 MallllH, cnyqaﬁHO



OKa3zaBIIasicst OJMKe BCETO K 3aKazuuky. Haliiute BEpOsSTHOCTh TOTO, UTO K
HEMY IIPUEIET HKEITOE TAKCH.

5. B kaxnoi cotoil 6aHke ko(e COrnacHo yCIOBHIM aKIUK €cTh mpu3. [Ipu3sl
pacripeenieHbl o OaHkaM ciayvaitHo. ['ans mokynaer 0aHKy Kode B
HAJEKAE BBIMTPATh NMpU3. HaliiuTe BEpOSTHOCTH TOTO, UTO ['alisd He HalaeT
pU3 B CBOCH OaHKeE.

6. Muma ¢ nanoi pemwuim nokaTarbes Ha kKosiece 0003penus. Beero Ha
KoJiece 15 kaOMHOK, U3 HUX 2 — cuHue, 10 — 3eJIeHbIC, OCTAJLHEBIC —
KpacHble. KaOMHKM 1O ouepen NOAXOIAT K TWIar(GopMe Tl MOCAAKH.
Haiinute BeposSTHOCTE TOTO, 4T0 MHINA MPOKATUTCS B KPACHOM KaOWHKE.

7. Y 6a0ymku 20 yamek: 10 ¢ KpaCHBIMU I[BETAMH, OCTAIbHBIE C CAHUMH.
Bbalyiika HanuBaeT 4aii B clly4aiiHO BHIOpaHHYHO yamiky. Haiaure
BEPOSTHOCTB TOTO, YTO 3TO OYJIET YallKka C CHHIMH L[BETAMHU.

8. Ha sxzamene 60 ouneros, Oner He Belyuns 12 u3 Hux. Haiigure
BEPOSATHOCTH TOTO, YTO €MY MOMAAACTCS BBIYUYEHHBIA OUIIET.

9. Pomurenbckuii KOMUATET 3aKynuil 10 masninos uist MOJAPKOB ACTIM Ha
OKOHYAHHME r0J1a, U3 HAX 3 ¢ MAalIMHAMU ¥ 7 ¢ BUAaMu ropoaos. [Togapku
pacupeestoTes caydaiiHbiM 00pazoM. Haliiute BEpOSITHOCTh TOTO, UTO
Muiiie 1o0CTaHeTCs Nasil ¢ MaHHOM.

10. B cpennem Ha 150 kapMaHHBIX (OHAPUKOB MPUXOAUTCS TPA HEUCITPABHBIX.
Haiigute BeposSTHOCTE KynATh padoTaronmii poHapuK.

11. B cpennem Ha kaxapix 200 nocTynarmux B NPOAAKY aKKyMyJIaTOpoB 196
AKKYMYJIITOPOB 3apsbkeHbl. Haitaue BEpOATHOCTE TOTO, YTO KYIUIEHHBIA
AKKYMYJISITOP HE 3apPsKEH.

12. Vinbs Haynayy BEIOMPAET IBY3HAYHOE YMCI0. Haliaute BEpOATHOCTH TOTO,

qTO OHO 3aKAaHYMBAECTCSA HA 8.

CamocrositesibHas padora Ne 31. (3 yaca)
Tema: 51. bepuyanu.

I]enw: pa3BUTHE UHTEPECA K IPEAMETY



3aoanue: noAroTOBUTH pedepar Mo NpeaIoKCHHONH TEME
Pedepar nosmkeH ObITh BBIOJHEH ¢ COOJTIOICHUEM METOMYECKIUX

pPEKOMEHAINI MO HaMCaHuIo pedepara.

Paznen 4. I'eomerpus.
CamocrositesibHast padora Ne 32. (3 yaca)
Tema: IlpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE.
I]ens: pazBUTHE UHTEPECA K IPEAMETY
3aoanue: co3nanve NMPE3CHTALMN 10 TPEITIOKEHHON TEME
Pabota nomkHa COOTBETCTBOBATh METOAMYECKAM PEKOMEHIAMAM 110 CO3AAHUIO

PE3CHTALIMH.

CamocrositesibHas padora Ne 33. (3 yaca)
Tema: BzauMHoOe pacnoJiosKeHHne MpPsIMbIX U IVIOCKOCTEH B IPOCTPAHCTBE.
I]ens: pa3BUTHE MHTEPECA K TPEAMETY, UHTYULMH, TOTUYECKOTO MBILIJIEHUS
3aoanue: COCTABIICHUE KPOCCBOPAA MO MPEJIOKEHHON TEME
Pabota nomkHa COOTBETCTBOBATH METOAMYECKAM PEKOMEHAALMSAM IO

COCTABJICHHUIO KPOCCBOPAOB.

CamocrositesibHas padora Ne 34, (3 yaca)

Tema: llpaBuibHBIE MHOTOTPAHHUKH.
I]ens: pa3BuTHE MHTEPECA K IPEAMETY
3aoanue: co3nanve MPE3CHTALMN 10 TPEITIOKEHHON TEME
Pabota nomkHa COOTBETCTBOBATh METOAMYECKAM PEKOMEHIAUAM 110 CO3AAHUIO

PE3CHTALINH.

CamocrositesibHas padora Ne 35, (3 yaca)

Tema: /Ku3Hb 1 TBOpUECTBO Jiijiepa.

I]enw: pa3BUTHE UHTEPECA K IPEAMETY



3aoanue: noAroTOBUTH pedepar Mo NpeaIoKCHHONH TEME
Pedepar nosmkeH ObITh BBIOJHEH ¢ COOJTIOICHUEM METOMYECKIUX

pPEKOMEHAINI MO HaMCaHuIo pedepara.

CamocrositesibHast padora Ne 36. (3 yaca)
Tema: lunuaHApP U KOHYC.
I]ens: pazBUTHE UHTEPECA K IPEAMETY
3aoanue: noaroTOBUTHL pedepar Mo NpeaioKCHHONH TEME
Pedepar noskeH ObITh BBIOJHEH ¢ COOJTIOICHUEM METOIMYECKIUX

PEKOMEH AL MO HaNMCaHuIo pedepara.

CamocrositesibHast padora Ne 37. (3 yaca)
Tema: lllap u chepa.
I]ens: pa3zBUTHE UHTEPECA K IPEAMETY
3aoanue: noArOTOBUTL pedepar Mo NpeaIo)KCHHONH TEME
Pedepar noskeH ObITh BBIOJHEH ¢ COOJTIOICHUEM METOMYECCKIUX

pPEKOMEHAINI MO HaKMCaHuIo pedepara.

CamocrositesibHas padora Ne 38, (3 yaca)

Tema: O0LeMBI TeJL.
Ilenp: 3aKkpenmuTh HaBBIKM PEUICHWS 3aJa4 Ha HAXOXKACHUE OOBEMOB

MHOTOIPAaHHUKOB U TEJT BpALICHUS.
3aoanue:

Bapmuanr 1.

1. Haiigure 00beM NpaBUIBHOM YETHIPEXYTOJILHOM MAPAMUIBI, CTOPOHA
OCHOBaHMsI KOTOPOro paBHa 6 CM U BBICOTA 4 CM.

2. OCHOBaHMEM NPSIMON TPEYTOJBHON MPU3MBI CIIYKUT NPSIMOYTOIbHBINA
TPEYTOJIBHUK C KareTaMu 3 ¢M U 4 CM, BbICOTa IMPU3MBI paBHa 10 cm.
Haiigute 00beM HJaHHOH MPU3MBI.

3. TInomamp 0CEBOTO cedeHHs MINHApA paBHa 4 M. Haiinure 06BeM
LUITUHAPA.

4. BplcoTa KOHyca paBHa 3 ¢M 00pa3yromas KOHyca COCTABIISIET C MJIOCKOCTHIO
ocHoBaHus yrona B 30°. Haitnure 00beM KOHYCA.

5. ITnomaaps 6obIIOro Kpyra mapa papHa 3 cM”. Haiimute o6beM mapa.



Bapmuanr 2.

. Haitagure 00beM MpaBUIbHON TPEYTONBHON MUPAMUIBI CO CTOPOHOM

OCHOBaHHMs 6 CM M BBICOTOM 1 cM.
Haiigute 00beM NpsiIMO TPHU3MBIL, B OCHOBAHUH KOTOPOH JIEKUT poMO C
AaroHaIsiMu 6 cM 1 8 ¢cM 1 00KOBBIM peOpom 10 cm.

. OceBoe ceuenue nuimHapa — keaapar. [ momaas ocHoBaHus paBHa 1.

Haiinure 00beM nunuHapa.

Pammyc ocHOBaHus KOHYyca paBeH 3 M, BeicoTa — 4 M. Haiinure o0bem
KOHYycA.

CeueHune mapa nia0CKOCTBI), OTCTOSALIEH OT LIEHTPA IIApa HA PACCTOSHUM 8
CM, IMeeT paauyc 6 cMm. Haliqire 00bem miapa.

CamocrositesibHas padora Ne 39, (3 yaca)

Tema: O0bembl 1 wIomwaau uryp.

I]enw: 3aKpenuTh HABBIKK PEIICHUS 3a7a4 HA HAXOXKIACHUE 00BEMOB M TUIOLIAACH

buryp.

3aoanue:

L.

6 ’ 2
. OceBBIM ceueHHEM HUJIMHApPAa ABJIACTCA KBaapar ¢ JuaroHajibro 3 -

. Haiitu mnamerp mapa, eciiu ero o0beM paBeH

OcHOBaHME KOHYCa PaBHOBEJIMKO OCHOBAHUIO LMJIMHAPA, & BBICOTA KOHYCA U
nuauHApa paBHbl. Haiith 00beM KOHYCa, €Ciu 00bEeM IIWIIMHIPA PaBeH 447,

HaiiTu BbICOTY KOHYCa, €ciii ero 00beM paBeH 487, a IMaMeTp OCHOBAHMS

V3
paBeH —.
2
A
Haiiti 00beM nsmmHIpA.
[momaae MOBEPXHOCTH apa papHa 43. HalTu muiomaas nOBEPXHOCTH

APYTOro 1mapa, 00beM KOTOPOro B 27 pas 6ombiie 00beMa JAHHOTO 1Iapa.

20481

. B ky0 Bnucan map. Haiitu miomaae moBEpXHOCTH 1Iapa, €CIU IUIOIATb

- 1170
MOJIHOH MOBEPXHOCTH KyOa paBHA —

. 1Inomaae noJiHOM NOBEPXHOCTU IMIMHAPA paBHA 172w, Haittu mmowmans

OCCBOI'0 CCUCHMA HUJIMHIAPA, CCJIIM CI'0 BLICOTA paBHA JJIMHC OKPY>KHOCTH

OCHOBaHHAI.



8. Mnowpaab 60K0BOI MOBEPXHOCTU LMIVMHAPA paBHa 15n. Hantu nowaib
OCHOBaHWSA UMMHAPA, eC/IN ero BbICOTa paBHa A4/IMHE OKPY>XXHOCTU
OCHOBaHWS.

9. Mnowaab 60KOBO MOBEPXHOCTM KOHYCa paBHa 11. A g/iMHa 06pasytoLLeil

11 o
. HaiiTi nnowaab ocHoBaHMSI KOHyca.

CamocTtosiTenbHada pabota Ne 40. (3 yvaca)
Tema: 3agaun Ha BEKTOPHbIN METOL,.
Llenb: pa3BuUTHE MHTepeca K NpeameTy
3agaHuve: NoAroToBUTL pedepat no NpeasioXKeHHOW Teme
PedbepaT A0/MKeH 6bITb BbIMO/IHEH C COO/THOAEHMEM METOANYECKMX

PEeKOMeHALIMIA MO HanmcaHWIo pedepara.

CamocTtosiTenbHada paboTta Ne 41. (3 vaca)

Tema: BekTopbl.
Llenb: 3HaTb npaBuna AenNCTBUS HaL BEKTOpaMn M YMETb MPUMEHATb UX MpU

BbIYNC/IEHNSIX.
3afaHue:

BapunaHTt 1
Ne
iy HasBaHwe onepauumn dopmy/ibl
a{1;-2;3}, £{4;0;-1}
1 Haiitn cymmy BeKTOpoB
H+ BTL+ XTI ; >1 +y2: ZV+T2)
s{4; 1, -3), b{0;-5:2}
2  Hality pa3HOCTb BEKTOPOB
a- b@arl- Xr;yt-yz;Zi-Z2)

o a{-1;3:1} S—uncno S =-3
HainTtn nponseefeHne BeKTopa

Ha YCc/o
<575 »X: 6Y:S2)
Touka A(1:2;-3). Touka B(-3;4;-1) .Touka C-
. _ X X
4 BBIMMCIMTb KOOAVHATbI cepeavHa otpeska AB. C(XCYC',ZC) XC=—-----

cepeaviHbl 0Tpe3Ka
. mYNEY2, N 4r2

¥ 2 ’¢C 2
Touka A(5:0;-3). Touka B(-1;4;-7| .Haxogum

5 Haiitn KoopgyHaTbl BeKTopa
KOOpAVHaTbl BeKTOopa . M3 KoopauHaT KoHUa



BbIHMC/TTb KOOPAUNHATBI Ha4as1a BEKTOPa

AB [x2-*1 :1y2-¥Y1,22 ~Zi)

a{3,-2,0}
6 Hantn gnnHy BekTopa IS|=d%=+y*+z=
a{-2;3;7}, b{-9:0:2}
7 BbMCNnT b cKanspHoe
Npou3BeeHVe BEKTOPOB Qeb = xi oxot Yloys o o721
A(2:0; 1), b{-3;1;2]
HaifTn KocuHyc yria mexay Xt X +Y1 -y2 + *i -r2
8 BEKTOpamm cosda- ] T m- , 2
YXI +Yy] tz\ ey +Yr+rr
a(w; 3; 1}, b{1:n;2)
9 Mpy Kakux 3HaveHnsaxX T wn I
BEKTOPbI KO/ IHEapHbI? *1L_yi _*i_x
X2 y2 *2
MoosepkTe a{-4:0:1), b{2:7:8)
10 MEPMEHANKYTIAPHOCTL [Mex2 +Yiey2 +27isz2=0 -ycnoBue
BEKTOPOB MeprieHaVIKyISPHOCT BeKTOPOB
BapunaHT 2
I:;Ig'l HasBaHvie onepaLym ®opmyibl
{2;-3:4), b{-1:2:0}

1 Haiitn cymmy BeKTOpoB
A+ HX +X2; Y1 +y2:*i+22}
a{4;-5:7} b{3,-1:2}

2 Haiim pa3HoCTb BEKTOpOB
a- HX- x, :Y1-Yr:*1-1r}

Haitv npousseaeHme {-2;4;0}56- uncno S= -4

3 BEKTOpa Ha umMco $a{$ +x: 6Y;S2)
Touka A(-3:1:2) Touka B(2;-3;1) Touka C-
cepeayHa oTpeska AB. C(*c ,YC,ZC)
BbIMUC/TL KOOPAVHATD
4 CepegyHbl OTpesKka - ul '2"X2_ ve 9% r =75+70)

ToukaA(6:-3:4). Touka B(1;-4;7) .

Haxogmm KoopamHaTe! Bektopa . /13 KoopauHat

5  Haiit KoopavHaThl BeKTopa  KOHLIA BbIMMC/IMTL KOOPAMHATbI Hauasia BeKTopa

AB{I2 ~Xi YN-yn *2 ~

. 7{0,2,-2}
6  Haim ganHy BekTopa



10

BblumcMTb cKanspHoe
Npov3BeaeHNe BEKTOPOB

Halit KocuHyC yrna mMexxay
BEKTOpaMu

Mpn Kakyx 3HaueHUsaSX T ©
M BeKTOPbl KO/IMHEAPHBI?

MpoBsepbTe
MepneHanKynAaApHoOCTL
BEKTOPOB

(@=J*2+y2+272
a(-3:2:9), b[-7;0:3}
a-b =x1-x2+Y1-Y, +zy z2
n{4:1:0), b{-5;3;1}
Xi-xn+y, B +z, B,

- N b [H——- _ -
COSa = I SRFH ey 7yt
ofw; 5; 3), n{2;»:4)

*1 YL *1 I
M 2r
a{0; -3;2), b{9;4;6}

x1l-x2+yl-y2+zI1-z2 =0 . ycnoBue
neprneHAVKY/ISPHOCTY BEKTOPOB



3akirouenue

[Tpu peanuzanuun DOI'OC CIIO Oosnbliyt0 poidb OTBOAST BHEAYJIUTOPHOMR
CaMOCTOATEIBbHON padoTe 00YUarOIUXCS.

[IpeacTraBneHHBIE METOAMYECKHE PEKOMEHIALMN HOCAT TPUKIIAIHOM XapaKTep.
B HHX BKJIIOYECHBI TEMBI, BPEMS BBIITOJIHEHUS M BUJIbI KOHTPOJISl 3HAHUH CTYJCHTOB
oOyuaromuxcs o crnenuanbHocTy 23.02.01 Opranuzanms nepeBo30K v
YIIPaBJI€HUE HA TPAHCIIOPTE (IO BUAAM ).

JlaHHAs TEMaTHKa CaMOCTOSITENIbHON paOOThI CTYIEHTOB MOJHOCTHI)
COOTBETCTBYET 3HAHUSM U YMEHUSM, 3as1BJI€HHBIM B OI'OC 1o cnenuaibHOCTH
23.02.01 Opranuzanus nepeBo30K M yIPaBJICHUE HA TPAHCTIOPTE (IO BUIAM ).
Temarnka BHEAQYy IMTOPHON CAMOCTOSTENBHOM pabOThI JOCTATOYHO pa3HOOOpas3Ha.

[Tpn w3yvyennu nucummmmabl OY/[. 04 Maremaruka JaHHBIE METOJMYECKHAE
PEKOMEHJAUK PUMEHSIOTCS JJIs1 BBIOJTHEHUS BHEQAY IUTOPHON PabOTHI
00y4YaroIINXCsl, YTO MO3BOJISET:

—  ONTUMAJBHO COYETATh TCOPETUUYECCKUE U MPAKTUUYECCKUE
cocrapysitoe o0ydenus. [Ipu 37omM obGecrneunBacTcsi NEPEOCMBICIICHHE MECTA U
POJIM TEOPETUYECKUX 3HAHUM, UX YIIOPSI0YABAHKE, YTO, B KOHEUHOM CUETE,
OPUBOJUT K MOBBIICHAIO MOTUBALMN 00YYAIOIIMX B UX OCBOCHHUU,

—  BO3pacract yueOHas IMCUUILUIAHA 00YYarOIIUXCs,

—  BBINOJHECHHUE BHEAYAUTOPHOM pabOTHI FTOBOPUT O0YUAFOLIMXCS K

OK3aMCHY I10 JUCHHUILJIMHC.



Penenzun
HAa MeTOAHYECKHe YKA3AHHS 10 BLINOJHEHHIO CAMOCTOATENbHBIX pabdoT -
no aAucoumianne OY . 04 MatemaTuka aas cnenuajabHoctH 23.02.01
Opranu3zanusi nepeBoO30K H yNpaBJieHHe HA TPpaHcnopTe (M0 BUAAM)
npenoaasares ¢uanana CamI'YIIC B r. Prumeno
HemxoBoit Hagexanl Bauec1aBoBHbBI

Metonuueckie yka3aHUs AL CTYJCHTOB IO BHINOJTHEHHIO CaMOCTOSATENBHON
BHeayIUTOPHO# paGoThl paspaboranbl npenojasateneM Hemkosodt H.B. Ha ocHOBe
paboueii nporpammsl yuebHoH muctumumHbl OY /. 04 Maremaruka s CTyI€HTOB
cnenmansHocTH 23.02.01 Opranusaiius nepeBo3oK U yIpaBleHHe Ha TpaHcnopTe (1o
BUJIaM), PacCMOTpeHbl U OOCYXXAEHbI Ha 3acelaHWd ITMKJIOBOH koMuccuu. JlaHHas
pa3pabOTKa COOTBETCTBYeT TOCYHAapCTBEHHBIM TpeOOBaHHAM K MHHAMYMY
COIEpXKaHUsi M YPOBHIO IOATOTOBKHM BBIIYCKHHUKOB MO crenuanbHocTH 23.02.01
OpraHu3zanus nepeBo30K U yIpaBieHue Ha TPaHCIopTe (10 BUIAM).

MaTepuanH' CaMOCTOSITEJIbHOW BHEayJUTOPHOH paboThl MNpeAcTaBiIsAsloT coboil
JIOTHYECKOE MPONOJDKEHUE ayIUTOPHBIX 3aHATUM. B yka3zaHUs BXOIAT pa3lelibl:
BBeJIeHHE, TEMATUUECKUN TUIaH, COACPKAHUE CaMOCTOSITENIbHBIX padoT, 3aKIIOUEHHE.
Ilpy mpenssBiIeHUM BHAOB 3allaHUil Ha BHEAYAUTOPHYIO CaMOCTOSTEIBHYIO paboTy
UCTIONB3yeTcs  Aud@epeHIUpOBaHHBIM  moaxol K cTydeHram.  PaGora
CTPYKTYpPHpPOBaHa, IIOCJe/loBaTeNbHa, JIOTWYHa. Bce Martepuansl MOryT OBITh
UCIOJIB30BaHbl  MPENOJAaBaTeNsIMM  MaTeMaTHKW, paloTalolMMH B  CHCTEME
npoeCcCHOHATIBHOIO 00pa3oBaHus. PekOMEeHZaUM MOTYT OKa3aTh AEHCTBEHHYIO

noMouipb CTyICHTaM B BBIIIOJTHCHHU BHeayHHTOPHOﬁ CaMOCTOSTEIIbHON pa6OTI>I.

Penen3senr:

IIpenonasatens ¢umana Caml VIIC B r. Pty H.C. JIpiTaeBa




