MunuctepcTBo 06pazoBanus 1 Hayku YensiOuHCKoN 00IacTH
['ocynapcTBeHHOE O10KETHOE MPOecCHOHANIBbHOE 00pa30BaTENbHOE YUPEXKICHNUE
«FOxHO-YPpanbCKuil rocy1apCTBEHHbI TEXHUYECKHHA KOJLJIEIK»

METOANYECKHUE PEKOMEHJIALIUN
1O BBIIIOJIHEHUIO ITPAKTUYECKHUX PABOT
1o o0111e00pa30BaTEeIbHON TUCIUTIINHE
«Marematuka»

st cnieranbHOCTH 11.02.15 NHPOKOMMYHNKALIMOHHBIE CETH M CUCTEMbI CBSI3HU

pouIbL 00yUSHHUS: TEXHOJIOTHY eCKUit

DI «IIPOOECCUOHAJIUTET»

Yensabunuck, 2024



1. HOACHUTEJBHASA 3AIINCKA

Metoauyeckre pEeKOMEHAAIMU MO BBIMOJHEHUIO MPAKTHUUYECKUX padoT To
o01meoOpa3oBaTeIbHOM  JUCHUIUIMHE  «MaremaTuka»  IpeaHa3HAuYeHbl IS
obyyaromuxcs crienranibHOCcTH 11.02.15 MHpOKOMMYHUKAITMOHHBIE CETH U CUCTEMBI
CBSI3M TEXHOJIOTUYECKOTO Tpouisi, ydacTBymolied B peanusauuun DeaepaabHOroO
npoekTa «I[Ipodeccuonanmurery.

[IpakTrueckue 3aHATHUS SBIISIOTCS BaXKHBIM 3JIEMEHTOM 00111e00pa30BaTebHOM
TUCHUUIUIMHBL. B Tmporiecce BBIMOJHEHUS MPAKTHUYECKUX padoT, olydaromuecs
CUCTEMATU3UPYIOT U 3aKPEIUISIIOT MOJTYYECHHbIE TEOPETUUYECKUE 3HAHUS, PA3BUBAIOT
WHTEJUICKTyallbHbIE W MPOQdeCCHOHANbHBIC YMEHHS, (HOPMHUPYIOT DJICMEHTHI
KOMITETCHIIUHA Oy TYIIHMX CIEIAaTUCTOB.

PabGoueit mporpammoii  00mIeoOpazoBaTeabHON  AUCHUILIMHBL  «MaTemMaTuka

MPEyCMOTPEHO BBIMOJHEHHE 94 MpakTHYECKHX pabOT, KOTOpbI€ HAMpPaBICHBI Ha

JTOCTHKECHUE CIICTYIONIUX LeJIei:

— ¢dopmupoBaHue y OOy4YalOIIMXCA MPEACTABICHUM O POJM MaTeMaTUKH B
COBPEMEHHOM OOIIIECTBE;

— ¢dopMmupoBaHue O Croco0ax TMPUMEHEHHS MATeMAaTHUKH B TEXHUYECKHX W
TYMaHUTApHBIX cepax C aKIEeHTOM Ha PACKPBITUM POJIM MAaTEMAaTHKH Kak
AJIEMEHTA YEJIOBEYECKOU KYJIbTYPHI;

— ¢opmupoBaHUe Yy 00yUYaIOMIMXCSI YMEHUN OCYIECTBISATh MOUCK U UCIOJb30BaHHE
uH(popmanuu, HEO0OX0TUMOM TUISL 3(PeKTUBHOTrO BBITTOJTHEHUS
npodeCCUOHANIBHBIX 3a/1a4, TPO(ECCUOHAILHOTO U JINUHOCTHOT'O PAa3BUTHSI;

— (dopMupoBaHre 'y OOy4YalOIIUXCS yYMEHUW MNPUMEHSTh, aHAJIW3UPOBATH,
peoOpa3oBbIBATh MATEMATUUECKUE MOJIEIN PEATbHBIX 0OBEKTOB U MPOIIECCOB, B
TOM YHCJIE IPU U3YYEHUU IPYTUX JUCIUTLIINH;

— pa3BuTMe OOpa3HBIX TPEACTAaBICHUM O MaTEeMaTHYECKUX SBJICHUSIX U
3aKOHOMEPHOCTSIX;

— Ppa3BUTHE A0CTPAKTHOTO, IOTUYECKOTO U aJTOPUTMUYECKOTO MBIIIJICHUS;

— pa3BUTHE y OOYYaIOIIUXCS MO3HABATENIbHBIX WHTEPECOB, MHTEIICKTYAIbHBIX H
TBOPUYECKUX CMOCOOHOCTEW MyTeM OCBOCHHUSI U MCIIOJIb30BAHUSI MAaTEMaTUYECKUX
METOJIOB MPU U3YYCHHUH PA3IMYHBIX yU€OHBIX MTPEIMETOB;

— npuobpereHre OOydYalIIMMHCS  OMbITa  HWCIOJb30BAHUS  MaTEMaTUKH B
WHIUBUyAIbHOW W KOJUIEKTMBHOW y4eOHOW M TMO3HABATEIHHOW, B TOM YHCIE
IIPOEKTHOM, AEATEIBHOCTH;

— TpuoOpeTeHre o0yJaromUMUCs 3HAHUN STUYECKUX aCTIEKTOB MaTEMAaTHKU;

— BJIQJICHUE MaTEeMaTU4YEeCKOM KYyJIbTYpOH, CIOCOOHOCTBIO aHAJIU3UpOBATh U
OIIEHUBATh UH(GOPMAIIHUIO C UCIIOJIB30BAaHUEM MAaTEMaTUUYECKUX METOJIOB, CPEJICTB
00pa3oBaTEIbHBIX U COIIMATBHBIX KOMMYHUKAITUH.

BreimonneHne — mpakTHYECKMX ~— pabOT  JUCHMIUIMHBI  «MaTteMaTtukay
obecrieunBaeT JOCTUKEHUE CICTYIONINX PE3YIbTaTOB 00yUCHHUS:
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— JIP 24. T OTOBHOCTL K QaKTHUBHOM JEATEIILHOCTH TEXHOJOTHYECKON U

COIIMAJIbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTh HWHUIIMHUPOBATD, INNIAHUPOBATH U
CaMOCTOATCIIbHO BBIIIOJHATH TaAKYIO ACATCIBbHOCTD,

— JIP 25. WUnTepec x paznmuuHbiM cepam mpodeccroHaaIbHON ASATEeIbHOCTH,

YMEHHE COBEpIIaTh OCO3HaHHBIA BBIOOp Oyaymieil mpodeccun u
peann30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TUIAHBL;

— JIP 26. I'0TOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOPA30BAHUIO Ha

IMPOTSKCHUN BCEH JKU3HHU.

MemanpeomMemHix:
VHUBEPCATILHBIX YUeOHbIX NOZHABAMENILHBIX OeUCBULL:

MPII 01 camocrosiTenbHO (QOPMYIUPOBATH W AKTyalIH3UpOBaTh MpPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

MPII 02 ycraHaBnMBaTh CYIIECTBEHHBIA NPU3HAK WJIM OCHOBAaHUS IS
CpaBHEHMSI, Kilaccupukaiuu u 00001IeHN s,

MPII 03 onpenensith Heau ASATEIbHOCTH, 3a]1aBaTh

IapamMeTpbl U KPUTEPUU UX JOCTHUKECHUS,

MPII 04 BBIABIATE 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHSI B

paccMaTpUBAEMBbIX SBJICHUSIX;

MPII 05 BHOCUTH KOPpPEKTUBBI B JESTEIBHOCTb, OLEHHUBATh COOTBETCTBUE
pEe3yJIbTATOB LEISAM, OLICHUBATh PUCKU IOCIICICTBUM IEATEIBHOCTH;

MPII 07 BnageTh HaBBIKAMH YY€OHO-HCCIIEIOBATEIBCKOW W IPOCKTHOM
NEATEeIIbHOCTH, HABBIKAMH pa3pelieHus mpooJieM;

MPII 08 crocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IOUCKY METOJ0B
pELICHUS NMPAKTUYECKUX 3a1a4, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHMUS;
MPII 12 BBISBIATH NOPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyallM3UPOBATh
3a7a4y, BBIIBUIaTh THUIOTE3Y €€ PELICHUs, HAXOAUTh APTyMEHThI JJIs
JI0KAQ3aTeIbCTBA CBOMX YTBEP)KICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pELICHUS;

MPII 13 ananu3upoBaTh IMOJTYYEHHBIE B XOJAE PEIICHUS 3aJa4d PE3yJIbTaThl,
KPUTUYECKU OILICHMBAaTh HMX JOCTOBEPHOCTb, IMPOTHO3MPOBATH M3MEHEHUE B
HOBBIX YCJIOBHSIX;

MPII 16 ocymiecTBiIATh LEJICHANPABICHHBIM MOUCK IEPEHOCAa CPENCTB U
Croco00B JIEUCTBUS B MPO(PECCHOHATBLHYIO CPEY;

MPII 17 ymeTp NEpeHOCHUTh 3HAHMS B MO3HABATEIbHYI0 M IPAKTHYECKYIO
00J1aCTH KU3HEICATCIILHOCTH;

MPII 18 ymeTh uHTErpUpOBaTh 3HAHUS U3 PA3HBIX MTPEAMETHBIX 00NacTei;
MPII 19 BeigBHTaTh HOBBIE WJIIEHM, MOpeiaraTb OPUTMHAIBHBIE MOAXOIBI U
pELICHUS;

MPII 21 BnangeTs HaBbIKaMH MOTY4YEHUST WHGOPMAITUN U3 UCTOUYHUKOB Pa3HBIX
TUMOB, CAMOCTOSITEJIbHO OCYIIECTBIISITh TOMCK, aHal3, CUCTEMaTHU3alMI0 U
HWHTEpIIpeTalnio HH(PpOpMAIMU pa3TUuIHBIX BUAOB U (OPM IIPEACTABICHNUS,

VHUBEPCATbHBIX KOMMYHUKAMUBHBIX OCUCTNEULL:
— MPK 08 npuHHMaTh LENM COBMECTHOM IEATEIIBHOCTH, OPraHU30BBIBATH W

KOOPJMHUPOBATH JCHUCTBUS 1O €€ JOCTHXKEHUIO: COCTABJIATH IJIaH JIEUCTBUN,
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pacnpeieNiaTh POjad C YYeTOM MHEHHM Y4YacTHHMKOB, 0OCYXIaTh Pe3yJIbTaThl
COBMECTHOM paboThI;

— MPK 10 npenyiaratb HOBbIE MPOEKTHI, OLEHUBATh UJIEH C MO3ULIUNA HOBU3HBIL,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

— MPK 11 koopAMHMpPOBAaTH U BBINOIHATH PAOOTy B YCIOBHUSAX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

VHUBEPCATILHBIX PecyIAMUBHBIX OCUCTNULL:

— MPP 02 caMoCTOSITETbHO COCTaBISATh IUIAaH PELICHUS MPOOJEMBI C YYETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEATIOYTCHUIA;

— MPP 09 Brnagerp HaBbIKAMH [103HABAaTENbHOW pedreKcHUH KaKk OCO3HaHUs
COBEpPLIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJbTAaTOB M
OCHOBaHMIA;

— MPP 10 ucnonb3oBaTh MpUEMbl pedeKCHH AJi OLEHKH CHTyaluu, BbIOOpa
BEPHOI'O PELLIECHHUS;

npeomMemHubIxX:

[IP6 01 BrmajmeThr MeTOIAMM JOKA3aTENIbCTB, aJTOPUTMAMHU DPEIICHUS
3a/a4y; ymeHue (HopMyIupoBaTh OINPEICICHHS, aKCUOMBI U TEOPEMBI,
NPUMEHSTh WX, MPOBOAUTH JIOKAa3aTEIbHBIE PACCYXKICHUS B XOJE
pelIeHus 3a/ay;

[1P6 02 ymeTh omepupoBaTh MOHSATUSMHU: CTENEHb YHWCIa, JIoTapudm
YHUCIIa; YMEHUE BBITTOJHATh BBIUMCICHUE 3HAUYCHWW W TpeoOpa3OBaHUS
BBIPAXXEHUN CO CTEMEHSIMHU U Jiorapudmamu, mpeoOpazoBaHusi JpoOHO-
paIrMOHATBHBIX BBIPAKEHU;

[1PG 06 ymeTh pemarh TEKCTOBBIE 3aJa4d Pa3HbIX THUIIOB (B TOM YHCIIE
Ha MPOIICHTHI, JOJIM 1 YaCTH, Ha ABMKEHHUE, pabOTy, CTOUMOCTh TOBapOB
U yCIOyr, HAJIOTH, 3aJa4d H3 O0JacTH yMpaBiICHHs JWYHBIMA U
ceMeWHbIMU  (PUHAHCAMM); COCTaBISATH BBIPAKEHUS, YPABHEHWS,
HEPABEHCTBA W HX CHCTEMbl IO YCIOBHUIO 3aJa4d, HCCIEI0BATh
MOJIYYCHHOE PEIICHHUE U OIEHUBATH MPABIOTIOJOOHOCTh PE3YJIbTATOB;
[1P6 09 ymeTs omepupoBaTh MOHATHSMHU: TOYKA, MPsSMasi, TUIOCKOCTb,
IPOCTPAHCTBO, JBYTPaHHBIM  YTrOJl, CKPEUIUMBAIOIIMECS  TIPSIMBIE,
NapaJyIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH, Yol
MEXAY TPSIMBIMH, YTOJ MEXKAY NPSIMOM M TUIOCKOCTBIO, YTOJ MEXIY
MJIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JIO0 TUIOCKOCTH, PACCTOSTHHE MEXIY
IPSIMBIMH, PACCTOSTHUE MEXKTY TJIOCKOCTSIMHU; yYMETh HUCITOIB30BaTh MPH
peIICHUH 3a1a9 M3y4YeHHBbIC (aKThl M TEOPEMbl TUIAHUMETPUHU; YMCHHE
OILICHMBAThH Pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MHUPA;

I[TP6 10 ymeHHMe omepupoBaTh IMOHATHUSIMH: MHOTOTPAaHHHUK, CCUYCHHE
MHOTOTpaHHHKA, Ky0, mapajuliesieluIie]l, mpru3Ma, napamuaa, gurypa u
MOBEPXHOCTh BpAIlleHUs, UWIUHApP, KOHYC, mmap, cdepa, CEUCHUS
burypsl BpamieHus, IUJIOCKOCTh, Kacawomascs cdepbl, TUIMHAPA,
KOHyCa, IUIONIa[b TOBEPXHOCTU TMHUPAMUbI, TMPHU3MBI, KOHYCa,
MUIUHApPA, Tuiomanab cdepbl, o00beM Kyba, MPSIMOYTOJBHOTO
napajuielenuneaa, MUPaMHUIbl, TPHU3MBI, IWIMHAPA, KOHyca, IIapa;
yMeHue un300pakaTh MHOTOTPAHHWKHA U TOBEPXHOCTH BpAIICHHS, UX
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CeYeHUs OT pPYKH, C TIOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB H
ANIEKTPOHHBIX ~ CPEACTB; yMEHWE pACIO3HaBaTb CUMMETPUIO B
IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH PABWIIBHBIE MHOTOI'PAHHUKMY;
I1P6 11 ymenue onepupoBaTh NOHATUAMHU: JIBUKEHUE B MPOCTPAHCTBE,
noJo0Hble (UIYypbl B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOIIECHUE
IUIOIIAJIEH MMOBEPXHOCTEN M 00BEMOB MOJOOHBIX (UIYp IMpPHU PELIECHUU
3az1ay;

[1PG 12 ymeHue BBIYUCHATH T€OMETPUYECKHE BEIUYHMHBI (JIJIMHA, YTOJI,
IJIOMAAb, OOBEM, IUIOIIAJb IOBEPXHOCTH), HCIOJIb3YyS H3YUYEHHBIE
(dbopMyITBI ¥ METOIBI;

I1PG 13 onepupoBaTh MOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA KOOPIUHAT,
KOODAMHATBI TOYKH, BEKTOpP, KOOPAMHATBI BEKTOpA, CKaJApPHOE
MIPOM3BEACHUE, YIOJ  MEXAY BEKTOpaMH, CyMMa  BEKTOPOB,
IIPOU3BEICHUE BEKTOPAa HA YHUCIIO; HAXOAWUTh C IOMOIIBI U3Y4YEHHBIX
(GopMysl KOOpAMHATBI CEPEIUHBI OTPE3KAa, PACCTOSIHUE MEXAY ABYMsI
TOYKaMU;

[1PG 14 ymeTh BHIOUpPATH TOAXOASIIAN U3yYSHHBIA METO JUIsl PEIICHUS
3aJlayM, pacro3HaBaTb MaTeMaThdeckue (akTbl U MaTeMaTHYeCKHe
MOJIEIM B TNPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE;
YMEHHUE IIPUBOJIUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUUCKOMN
Y MUPOBOM MAaTeMaTUYECKOW HAYKH;

[IPy 01 ymenue omepupoBaTh NOHATHUSMH: ONPEACICHUE, AKCHOMA,

TeopeMa,  CIEACTBHE,  CBOWCTBO,  IPU3HAK,  J0KA3aTEJbCTBO,
paBHOCWJIbHBIE (DOPMYITUPOBKU; yMeHUE (HOPMYIMPOBATH OOpaTHOE U
MPOTUBOIOJOKHOE  YTBEpPXKACHHE,  MPUBOAUTH  NPUMEPHl U

KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ MaTEMAaTHUYECKOM WHIYKIINH;
IIPOBOJMTHL JOKAa3aTeJIbHBIE PpACCY)KICHHUS INPU PpELICHWM 3a1ad,
OLICHUBATB JIOTUYECKYIO IIPABUIIBHOCTD PACCYXKACHUN;

IIPy 02 ymerp onepupoBaTh NOHSATHUSAMHU: MHOKECTBO, MOJMHOYKECTBO,
omepanuyd HaJ MHOXECTBAMH; YMETb HCIIOJIb30BaTh TEOPETHUKO-
MHOXECTBEHHBIM anmapar il OINKWCAaHUs peajbHbIX IPOLECCOB H
SBJICHUN W TpU pEIIEHUU 3a7ady, B TOM UHCJIE M3 JAPYTrUX Y4eOHBIX
IIPEAMETOB;

[1Py 03 ymenue onepupoBaTh NOHATUSAMU: Ipad, CBA3HBIN Ipad, 1epeso,
UK, Tpad Ha MJIOCKOCTH; yYMEHHE 3aJaBaTh WU ONUCHIBaTH TIpadbl
pPa3IMYHBIMU CTIOCOOAMM; UCTIOJIb30BaTh rpadbl MpU PELICHUH 33/1a4;
[Py 04 ymenue cBOOOAHO OMNEPUPOBATH MOHATHSIMHU: COYETAHUE,
NEPECTAaHOBKA, YHUCJIO COYETAaHUH, YHUCIO T[EpPEeCTaHOBOK; OHHOM
HproTOHA; yMeHHE NMPUMEHATh KOMOMHATOPHBIE (PAKThI U PACCYKICHUS
JUISl PELLIEHUS 3a/1a4;

[IPy 05 ymeTp omnepupoBaTh MOHATHSMU: HATYpaldbHOE YHCIIO, LEIOE
YUCJI0, OCTAaTOK II0 MOAYJIIO, PALMOHAJIBHOE YHUCIO, UPPALUOHAIBHOE
YUCIO0,  MHOXKECTBA  HATYpaJbHBIX,  LEJbIX,  PAalHOHAJIBHBIX,
JNEUCTBUTENBHBIX YMCEN; YMETh MCIIOJIb30BaTh IPU3HAKU JEIUMOCTH,
HaWMCHBINMUKA OOIIMI JEeNUTEeNIb M HaWMEHbIIee OOINee KpaTHOE,
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anroput™M EBKIIMJA NMpW pemieHuH 3alad; 3HAKOMCTBO C Pa3iIM4YHbIMU
NO3UIIMOHHBIMHU CUCTEMAMU CUUCIICHUS;

[Py 06 ymenue cBOOOJHO ONEPUPOBATH MOHATUSIMU: CTEMEHb C IEJIBIM
MoKasaresieM, KOpeHb HaTypajibHOUM CTENEHH, CTENEHb C PAallMOHAIBHBIM
nokasarejiieM, CTeneHb ¢  JCHCTBUTEIbHBIM  (BEIIECTBEHHBIM)
nokasaresneM, Jorapudm Uuciaa, CHHYC, KOCHHYC W TaHI€HC
IPOU3BOJIBHOTO YHUCIIA;

[IPy 07 ymerp omepupoBaTh MOHATHIMU: TOXKIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHHE, YpPaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUU H
HEPaBEHCTB, PaBHOCWIBHOCTh YypaBHEHUH, HEPABEHCTB M CHCTEM,
palMoOHaIbHbIE, UpPpPAaLMOHAJbHBIE,  IIOKA3aTElIbHbIE,  CTEICHHBIE,
jgorapuMuueckre, TPUTOHOMETPUUYECKHUE YPaBHEHHs, HEPAaBEHCTBA U
CUCTEMBbI; YMETh pEIIaThb YpAaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI C
[OMOIIbIO PA3JIMYHBIX MPUEMOB; pELIaTh YpaBHEHHUS, HEPABEHCTBA U
CUCTEMBl C IapaMEeTpOM; MPUMEHATh YpaBHEHUS, HEPABEHCTBA, HX
CUCTEMBI Ul PEIICHHUs MAaTeMaTUYeCKUX 3a/ay W 3aJ1a4 U3 Pa3IUuyHbIX
oOnacTelt HAyKu U peajbHOM KU3HU;

[1Py 08 ymeTh cBOOOIHO ONEpUPOBATH MOHATUSAMU: TpaPuK (QYHKIHH,
oOpatHast (QyHKIMS, KOMIO3UIMA (YHKIUH, JHUHEHHAs QYHKIUA,
KBaJpaTUyHasi (pyHKUUsA, cTeneHHas (QYHKIUS C LEJIbIM IOKa3aTelleM,
TPUTOHOMETPUYECKUE  (DPYHKIIMM, OOpaTHblE TPUTOHOMETPUUYECKHE
(yHKUMM, TmOKa3areiabHas M Jorapupmuyeckas (QyHKIUU; YMETh
CTpOUTh Tpauku (YHKIHI, BBIIONHATH NpPeoOpa3zoBaHUsl TpadUKOB
(yHKUMN; yMETh HCMOJB30BATh Tpaduku (DYHKIUN Uil U3y4YeHUs
MPOLIECCOB U 3aBUCUMOCTEH MpU PELICHUH 3aJad U3 JPYruX y4eOHBIX
MPEAMETOB U U3 PEANbHOM JKU3HU; BhIpaXaTh (POpMyJiaMHi 3aBUCUMOCTH
MEXJly BEJIMYMHAMH; CBOOOJHO OINEPUPOBaTh MOHATUSMU: YETHOCTh
GyHKIIMK, TEePUOJAMYHOCTh (DYHKIMH, OTPAaHUYCHHOCTh (DYHKITUH,
MOHOTOHHOCTh ~(DYHKIIMH, OJKCTpeMyM GYHKIHMHM, HauOoIbIIee U
HauMeHblllee 3HAYeHUs (PYHKUMU Ha MPOMEKYTKE; YMETh MPOBOJIUTH
UCClIeIOBaHUE (PYHKIMU; YMETh HCIOJIb30BaTh CBOMCTBA M rpaduku
GyHKIMA s penieHus ypaBHEHUM, HEPaBEHCTB H  3a1ad ¢
napaMeTpamu; HM300pakaTh Ha KOOPJMHATHOM IIOCKOCTH MHOKECTBA
pelIeHUN YpaBHEHU, HEPABEHCTB U UX CUCTEM;

ITPy 09 YMEHHE CBOOOIHO ONEPUPOBATH MOHATHSIMU:
NOCJIEIOBATENbHOCTh, apU(MeTHYecKass MpPOrpeccus, reoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBIBaIOLasi reoMeTpUuYecKasi MpPOTrpeccus;
yMEHHUE 3a7aBaTh MOCIEAOBATEIbHOCTH, B TOM YHUCJIE C MOMOUIBIO
PEKYPPEHTHBIX POpMYIT;

[1Py 10 ymeHue omepupoBaTh MOHITHSIMH: HENPEPHIBHOCTH (DYHKIIUH,
acCUMNTOTHl Trpaduka (QYHKIMM, TepBas M BTOpas MPOU3BOJIHAS
GYHKIIUMA, TEOMETPUYECKUA U (U3HYECKUH CMBICT TPOU3BOIHOM,
nepBooOpa3Has, ONpENEJeHHbI  WHTErpalx; yMEHHE  HaXOJIWUTh
acUMNTOTHl Tpaduka (QYHKIMHM; YMEHHE BBIYHCIATH POU3BOIHBIC



CYMMBI, MPOU3BEACHMSI, YACTHOTO M KOMIIO3ULIUU (HYHKIUH, HAXOAUTH
ypaBHEHHUE KacaTeabHOU K rpaduky QyHKINY;

[IPy 11 ymerp onepupoBaTh NOHATUAMH: KOMIUIEKCHOE YHCIIO,
CONPSIKEHHBIE KOMIUIEKCHBIE YHCIIAa, MOJYJIb U apTYMEHT KOMIUIEKCHOTO
yucia, ¢GopMa 3amucu  KOMIUIEKCHBIX 4ucel (FeoMeTpuyecKas,
TPUTOHOMETpUYECKas U  anredpanueckasi); yMETb  IPOU3BOAUTH
apu(pMeTHYecKue JEeUCTBUS C KOMIUIEKCHBIMM YHCIIaMU; TPUBOJIUTH
IIPUMEPHI UCITOJIB30BAHUS KOMIUIEKCHBIX YHCET,

[Py 12 ymersp CBOOOJHO ONEPUPOBATH MOHATHUSIMH: CpPEIHEE
apudmernyeckoe, MenuaHa, HamOoJbllIee W HaWMEHBIIEE 3HAUYCHHUS,
pa3max, AUCIEPCHsl, CTAHAAPTHOE OTKIOHEHUE I OMMCAHUS YMCIIOBBIX
JAHHBIX; YMETh MCCJEN0BATh CTaTUCTUYECKUE JAHHBIE, B TOM YHUCIE C
MPUMEHEHUEM TpaUUYecKuX METOJAOB M AJIEKTPOHHBIX CPEJCTB;
rpadUyecKku HCCIeAOBAaTh COBMECTHbIE HAOJIOIEHUS C IOMOIIBIO
IyarpamMM paccernBaHus U JIMHEWHOU pEerpecCuy;

[Py 13 ymeHHe HAXOJWUTh BEPOSITHOCTH COOBITUH C HCIIOJIb30BAHUEM
rpadUyecKkux METOJIOB; MPUMEHATh MJs pelieHHus 3a1ad  (HopMyIibl
CIIO)KEHHMSI W  YMHOXEHHUS  BEposTHOCTEH, (opMyily  IOJHOMN
BEpoOATHOCTH, (GopMyny bepHyman, KoMOUMHATOpHbIE (akThl U
(opMyJibl; OLEHUBATh BEPOSTHOCTU pEATBHBIX COOBITUH; YMEHHUE
ONEPUPOBATh IOHATHUAMU: CIlydallHas BEJIMYMHA, PACIPEICIICHHUE
BEPOSATHOCTEW, MATEMATUYECKOE OXKUIAHUE, TUCIEPCUS U CTAaHAAPTHOE
OTKJIOHEHHE CIy4yallHOM BEIWYMHBI, (QYHKUUM pacupenesieHus u
IUJIOTHOCTM  PaBHOMEPHOIO,  MOKAa3aTeJIbHOTO W HOPMAJIBHOTO
pacrpeneneHnid; yMEHHME  MCIOJIb30BATh  CBOMCTBA  HM3YyYEHHBIX
pacrpeneneHnui Ui peleHus 3aa4; 3HAKOMCTBO C MOHATUSIMH: 3aKOH
OOJBIIMX YMCET, METOAbl BBHIOOPOYHBIX HCCIEJOBAHMUI; YyMEHUE
OPUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOTHBIX
1 OOIIECTBEHHBIX SIBJICHUSIX;

[Py 14 ymenue cBOOOAHO ONEPUPOBATH MOHATUSMHU: TOUKA, MpAMasd,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUH YroJ, ABYI'PAHHBIN
yroj, TPEXIPaHHbIM YIrOJI, IIEPECEKaroIHecs, MapajuleIbHble U
CKpEILMBAIOIINECS MPsMbIC, MapPAJLIEIBHOCTh U IEPIEHINUKYJIAPHOCTD
MPSMBIX U IJIOCKOCTEN, YTOJ MEXKIY NPSIMBIMHU, YTOJ MEXIY NPSIMON U
IJIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMH; YMEHUE HCHOJb30BaTh IMPH
pelIeHnH 3a/1a4 U3y4YeHHbIe (aKThl U TEOPEMbl MIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHUE
ONEPUPOBATh NOHATUSAMHU: MHOTOTPAaHHUK, CEYEHUWE MHOIOTPAaHHHUKA,
OpaBWIbHBIA ~ MHOTOIPAHHMK, Npu3Ma, OUpamuaa, ¢urypa u
MOBEPXHOCTh BpalllEHUs, LWIMHIAP, KOHYyC, Imap, cdepa, pa3BepTka
IIOBEPXHOCTH, CEUYECHUSA KOHyCa M LWIMHAPA, NAapaulesIbHbIE OCU WU
OCHOBAHUIO, CEUEHHE I111apa, IIIOCKOCTh, Kacarowascs chepsl, HUIMHAPA,
KOHYyCa; yYMEHHE CTPOUTh CEYEeHHE MHOIOIpaHHUKA, H300paxKkaTh
MHOTOTPaHHHUKH, PUTYPbI U TIOBEPXHOCTH BPAILEHUS, UX CEYCHHUSI, B TOM
YHUCJIE C IIOMOUIBIO DJIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSTh CBOWCTBA
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r€OMETPUYECKHUX duryp, CaMOCTOSITEJIBHO dbopmynupoBathb
onpeaeneHusl u3ydyaeMbiX (Uryp, BBIIBUTATh TUIOTE3bl O CBOMCTBaX U
npU3HaKaX TeOMETPUYECKUX (Uryp, OOOCHOBBIBATH WJIM OIPOBEPraTh
UX; YMEHHE TMPOBOAUTH KiaccupuKaluio Quryp Mo pasaIudHbIM
pU3HAKaM, BBIOIHATH HEOOXOIUMBbIE JIOTIOJTHUTENIbHbBIE TTIOCTPOCHUS;
[1Py 15 ymenue cBOOOHO ONEpUpOBaTh MOHATUAMMU: TUIONIAAb QUTYPHI,
o0beM (Urypbl, BeIMYMHA YIJIa, PACCTOSHHUE OT TOYKHU /10 TUIOCKOCTH,
pPacCTOSIHUE MEXIy MNPSAMBIMHA, PACCTOSHHE MEXKIY IIJIOCKOCTIMH,
wionaab cepsl, MIomEaab MTOBEPXHOCTH MUPAMUIbI, TPU3MBI, KOHYCA,
muauHApa, o00beM  Ky0a, TPSAMOYTOJBHOTO  Mapajuiejenuinesaa,
nUpamMubl, TPU3MBbI, LWIAHApA, KOHyCa, IIapa; YMEHHE HaxOJHWThb
OTHOIIIEHHE 00BEMOB MOJAOOHBIX PUTYD;

[IPy 16 ymerb CcBOOOJHO ONEpPUPOBATH MOHATUSIMU: JIBH)KEHHE,
napaJyIeNIbHbIA MEPEHOC, CUMMETPUS HA TUIOCKOCTU U B MPOCTPAHCTBE,
OBOPOT, MpeoOpa3oBaHue MoOA00UsI, TMOAOOHBIE (UTYPHI; YMETh
pacrno3HaBaTh paBHbIE U MOJOOHBIE (DUTYPHI, B TOM YHCIIE B MPHUPOJE,
UCKYCCTBE, AapXUTEKType; YMETb HCIOJIb30BATh I'€OMETPUUYECKUE
OTHOIIEHHUS, HAaXOJUTh TIE€OMETPUYECKHUE BEIWYMHBI (IJIMHA, YTOI,
IUIOIIA/Ib, OOBEM) MIPU PEIICHUU 3aJa4 U3 JPYIHX YYEOHBIX MPEIMETOB
U U3 PEAIbHON KU3HU.

[Py 17 ymenue cBOOOJHO ONEPUPOBATH MOHATUSAMHU: HPSIMOYTOJIbHAsS
CUCTEMa KOOPJIUHAT, BEKTOP, KOOPJIUHATHI TOUKH, KOOPAUHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEJCHHE BEKTOpPA HA 4YHUCJO, pPa3ioKEHUE
BEKTOpa MO  0a3ucy, CKalsIpHOE  MPOU3BEIACHUE, BEKTOPHOE
MPOU3BEJCHUE, VYIrOJd MEXIy BEKTOpaMHU; YMEHHUE MCHOJIb30BATh
BEKTOPHBI M KOOPJIWMHATHBI METOJ [JIsl pEUIeHUS] reOMETPHUYECKUX
3aja4 U 3a7a4 JPYTux y4yeOHBIX MPEIMETOB; ONEPUPOBATh MOHATUSIMHU:
Matpuna 2x2 u 3x3, onpenennuTeslb MaTPULbl, TEOMETPUUECKUNA CMBICI
ONPENEITUTENIS;

I[IPy 18 ymeTp MoxenupoBaTh peajbHbIE CHUTyallUd Ha S3bIKE
MaTEMAaTUKH; COCTAaBJIATh BBIPAKEHUS, YPABHEHHs, HEPAaBEHCTBA U HX
CUCTEMBI II0 YCJOBHUIO 3a/laud, MCCIIEIOBAaTh MOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAaHUEM ammapara aiare0pbl, HHTEPIPETUPOBATH MOTYYECHHbIN
pe3ynbTar; CTPOUTh  MaTEeMaTUYECKUE MOJAEIM €  MOMOIIBIO
r€OMETPUYECKUX TMOHSATUW M BEJIWYMH, pElIaTh CBSI3aHHbIE C HUMH
NPaKTUYECKUE 3a/layd; COCTaBJSATh BEPOATHOCTHYIO MOJENIb U
UHTEPIPETUPOBATh TMOJYYEHHBI pe3ynbTar, pemarb OpUKIagHbIe
3alayd  CpeJICTBAMHM MaTeMaTHYEeCKOTrO aHaiu3a, B TOM 4YHCIE
COLIMAIBHO-PKOHOMHYECKOT0 ¥ (PU3UYECKOr0 XapaKTepa.

[Py 19 ymeTs BBIOMpaTh MOAXOISANINN METOJ IS PEIICHUS 3aJauu;
IIOHUMAHUE 3HAYMMOCTH MATEMATHKHM B M3YYEHHH MPUPOIHBIX H
OOIECTBEHHBIX  IPOLIECCOB M  SIBJICHMI; YyMETh paclio3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMETb IPUBOAMTH
MPUMEPHl  MATEMATHYECKUX OTKPBITHM POCCHUMCKOM W  MHUPOBOU
MaTeMaTUYECKOU HAYKH



nemenmoeé OK u IIK:

OK 01. Beibupath crioco0sl perieHus 3agad mpodecCHOHaTbHON AesITEIbHOCTH
NPUMEHHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM;
OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEICTBAa [OWCKA, aHaIu3a U
UHTepHpeTannu MHGOpMauK U WH(OOPMAITMOHHBIC TEXHOJOTHH, HEOOXOIUMBIE
JUTSI BBITTIOJTHEHUS 3371a4 MPOodeCCUOHATBHON e TeTbHOCTH,
[1K 1.2. BeIMOAHATE pacyeTbl 1 KOHCTPYUPOBAHUE CTPOUTENIBHBIX KOHCTPYKIIUN.
[IK 2.3. IIpoBoauTh OMNEpATUBHBIM Yy4YET OOBEMOB BBIMOJHIEMBIX pPabOT U
pPacxo/10B MaTEpPUAIbHBIX PECYPCOB.

Onucanue Kaxa0u NpakTHIECKON paboThl COAEPKUT HOMEDP, HA3BAaHUE U IIEJIb

paboThl, (opMupyeMble B TPOIECCE BBITOJHEHUS pPAOOTHl 3HAHUSA W yMEHHS,
ONKCAHUE aJrOpPUTMa BBINOIHEHUS pPa0OTBl M KOHTPOJIBHBIE BOIMPOCHI (C LEJBIO
BBISIBUTh M YCTPAHUTh HEJOYETHl B OCBOEHMU Marepuaina). OTder o MpoJeaaHHOU
paboTe BHINOJIHAETCS B JIEKTPOHHOM BHUJIE U XPAHUTCS HA CETEBOM JIUCKE X.

Kpurepun oneHnBaHus:
OneHKa «OTJIUYHO» BBICTABISETCS OOydarolmeMycs 3a padoTy, BBINOJHEHHYIO
0e30mK1004YHO, B TMOJTHOM OOBEME C YYETOM pAIMOHAIBLHOCTH BBIOPAHHBIX
pELICHUN;
OrneHka «XOpOIIO» BBICTaBJISIETCS 00ydaromeMycsi 3a padoTy, BBHIIOJHEHHYIO B
IIOJITHOM 00BEME C HeJI0UCTaMH;
OneHka «yIOBIETBOPUTEILHO» BBICTaBIsICTCS OOydaromieMycss 3a padoTy,
BBITIOJTHEHHYIO B HE MOJHOM oO0BheMe (He MeHee 50% mpaBUIIbHO BBIMOJHEHHBIX
3a/laHuii OT 001Iero oobeMa paboThl);
OrneHka «HEYJIOBJIETBOPUTEIBLHO» BBICTABIACTCS OOydJaromemMycs 3a padory,
BBITIOJIHEHHYIO B HE TMOJHOM oObeMe (MeHee 50% mpaBWIIbHO BBITTOJIHEHHBIX
3a1aHUl OT 00IIIero 0ObeMa paboThl).

2. MIEPEYEHDb IPAKTHYECKHUX PABOT

Ne Kozn-
HaumeHoBaHMe pakTHUECKOH pabOThI BO
paboThI
qac
1. | HdeiicTBus HaJ MOJOKUTEIBHBIMA U OTPUIATEIBHBIMHA YUCIIAMH, OOBIKHOBEHHBIMHA | 2
U JECATUYHBIMH ApoOsimH. JeHCTBHS cO cTeneHsMH, (OpMyIbl COKpaIlEeHHOTO
YMHOXEHHUSI.
2. | Jluneiinsle, KBaJpaTHBIE, TPOOHO-TMHEWHbIE ypaBHEHHs U HepaBeHCTBA. CrocoOs! | 2
pELIeHUs] CUCTEM JIMHEMHBIX ypaBHEHMI. CHCTEMBI JINHEWHBIX HEPABEHCTB.
3. |. Haxoxnenume ob6nactu omnpeaeneHus © o0NacTH 3HAUYeHUH QyHKUUH, | 2
uccieoBaHie QyHKIMY HA MOHOTOHHOCTb, YETHOCTh U OTPAHUYEHHOCTb.
4. | Iloctpoenne rpaduKOB JIMHEHHOW, KBAApPaTUYHOH, JPOOHO-pAIIMOHAIBHOMN | 2
byHKLIHUH.
5. | [IpocThle TMpOILEHTHI, pa3Hble cMOcOObl WX BBHIYHMCICHUS. CIOXKHBIE TMPOICHTHL. | 2
[TporieHTHl B mpodecCHOHATBHBIX 33Ja4aX TEXHOJIOTHYECKOT0 MPOpuIIs.
6. | Bumer mmockux ¢uryp m mx mromanb. [IpakTHKO-OpHEHTHPOBAaHHBIE 3a7audl B | 2
Kypce T€OMETPUH Ha TUIOCKOCTH.
7. Beluncienne 1 cpaBHEHHE KOPHEH. 2
8. | IIpeobpa3zoBaHue BhIpaKEHUH, COIEPKALUX PATUKAIIBI. 2
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Koin-

Ne HaunmeHnoBaHMe pakTU4YECKOH paboThI BO
paboThI
qac

9. | IIpeoOpazoBaHue BBIPAKCHHA, COJEPKANIMX CTCNCHH C PANMOHAIBHBIMH | 2
HIOKa3aTeJsIMH.

10. | IlpeoOpa3zoBaHue BBIPAKCHHMA, COACPKAMUX CTCIIEHU C JCHCTBUTEIBHBIMH | 2
HIOKA3aTEeISIMH.

11. | BeluucieHue u CpaBHEHUE CTENIEHHBIX BBIPAYKEHUI. 2

12. | UccnenoBanue CBOMCTB M MOCTpOEHUE Ipaduka CTENeHHON (QYHKIIUH. 2

13. | Pemenue uppanmoHaibHBIX YPAaBHEHUIA. 2

14. | PemieHue uppanoHaabHbIX HEPABEHCTB. 2

15. | UccnenoBanue CBOMCTB M MOCTpOeHUE Ipaduka moka3aTeIbHOU (DYHKITUH. 2

16. | Pemenue nmokaszaTeslbHBIX YpaBHEHUI U HEPABEHCTB. 2

17. | IlpumMeHeHne MOKa3aTeNbHOM M CTENEHHOW (QYHKUMI B NPUKIAJHBIX 3a7ayax | 2
TEXHOJOTUIECKOTO TPOduUIIs.

18. | Beiuucnenue u cpaBHEHHE JIOrapu(MoB. 2

19. | IlpuMeHeHne OCHOBHBIX MPABHII JIOTAPU(MUPOBAHUS. 2

20. | IIpeobpa3oBaHne BRIpAKEHHH, COEPKALTIX CTETIEHH U JOTapHU(PMBI. 2

21. | MccrnenoBaHue CBOMCTB M MOCTpoeHHE rpaduka sorapupmMudeckon GyHKIUU 2

22. | Pemenue norapudMudeckux ypaBHEHUII. 2

23. | Pemenne nmorapuMuIecKuX HEPABEHCTB. 2

24. | Pemenue cucreM ypaBHEHUI U HEPABEHCTB C MPUMEHEHUEM PA3JIMYHBIX METO/IOB. | 2

25. | Ucnonp3oBanue CBOMCTB M rpa@ukoB (GYHKIUH A7 pelieHus ypaBHEHUH u | 2
HEPaBEHCTB.

26. | [IpumeHeHre MaTeMaTUYECKUX METOJIOB JJISl PELICHUs COAEPIKATEeNbHBIX 3a1a4 U3 | 2
pa3nuyHbIX 00J1acTeil HAYKH U TPAKTUKH.

27. | Onucanue MPOU3BOJICTBEHHBIX MPOIIECCOB C TIOMOIIBIO TPaQUKOB (YHKITHIA. 2

28. | PagmaHHbIM MeTO] M3MEPEHHUs YIJIOB BPaIIEHUs U CBSI3b C I'PalyCHOM Mepoi. 2

29. | [IpumeHeHNEe OCHOBHBIX TPUTOHOMETPUYECKHX TOXIECTB Ui BBIYMCICHHS | 2
3HaYeHUH TPUTOHOMETPUUECKUX (DYHKIMH O OJTHON U3 HUX.

30. | BeimosHeHUe  TOXKIIECTBEHHBIX  MpeoOpa3oBaHUNl ¢ TOMOMIBIO  Gopmyr | 2
IPUBEJICHHUS.

31. | BeimosHeHHEe TOXKIECTBEHHBIX PE00Pa30BaHMUM C IIOMOIIHIO POPMYIT CIIOKEHUS. | 2

32. | BrinonHeHHEe TOXKAECTBEHHBIX MPEOOpa30BaHU ¢ MOMOILBIO (POPMYIT YIBOGHHOTO | 2
apryMeHTa.

33. | BoimonHeHHe  TOXKIECTBEHHBIX  MpeoOpa3oBaHUM ¢  MOMOIIbIO  dopmyin | 2
MIOJIOBUHHOTO apTyMEHTA.

34. | TlpeoOpazoBaHre CyMMBI TPUTOHOMETPHUYECKUX (DYHKIIMH B IPOU3BEICHHE. 2

35. | IlpeobpazoBaHue NpON3BEACHUSI TPUTOHOMETPUYECKUX (DYHKIMI B CyMMYy. 2

36. | [IpeoOpazoBaHme TPUTOHOMETPUIECKUX BBIPAYKCHHIA. 2

37. | UccnenoBaHue CBOMCTB M MOCTPOCHHE TpaUKOB TPUTOHOMETPHUUECKUX U | 2
00paTHBIX TPUTOHOMETPUUECKUX (YHKITHM.

38. | Mcnonp3oBaHue CBOMCTB TPUTOHOMETPUYECKUX (PYHKIUI B MpodhecCHOHANBHBIX | 2
3ajadax.

39. | Pemenne ypaBHeHUH BUIa sin X =a M COS X = a. 2

40. | Pemenne ypaBHeHUH BUja tg X=a H ctg x=a. 2

41, | OcHOBHBIE METOJIBI PEIICHHS TPUTOHOMETPUIECKUX YPaBHEHUH. 2

42. | PemieHne npoCTeHIIMX TPUTOHOMETPHYECKUX HEPABEHCTB. 2

43. | YncnoBas 1MOCIIeIOBaTeILHOCTD, BEIYHCIICHIE MTpejiesa MOCIeI0BaTeIbHOCTH. 2

44, | T'eoMeTpuuecKUi 1 MEXaHUYECKHI CMBICI TPOU3BOJIHOM. 2

45. | IlpumeneHne oCHOBHBIX MpaBuil UG depeHINpOBaHMSL. 2
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Koin-

Ne HaunmeHnoBaHMe pakTU4YECKOH paboThI BO
paboThI
qac
46. | Beruncienne npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKITHIA. 2
47. | BeruucieHue Mpou3BOIHBIX CJIOKHBIX (DYHKITUH. 2
48. | UccnenoBanne (QyHKIMM HA MOHOTOHHOCTb. OrpenesneHne 3KCTPEMYMOB | 2
GyHKIHH.
49. | UccnenoBanune pyHKIMH C TOMOIIBIO MPOU3BOTHOM. 2
50. | ®u3uyeckuid  CMBICT ~ TPOU3BOAHOM B NPO(EeCcCCHOHANBHBIX  3ajavax | 2
TEXHOJIOTUIECKOT0 MPOduUIIs.
51. | Ucnonp3oBaHue TPOM3BOJHOM JJIsI HAXOXKIEHHS HAWIYy4YIIerO0 pEUIeHus B | 2
IPUKJIAIHBIX 33/1a4aX.
52. | Beruncnenue nepBooOpa3Ho s TaHHON (QYHKINH. 2
53. | IIpumeHeHue nHTerpaja Juis BbIYUCIEHHUs (PU3NMUECKUX BEIUYHH U IIOaIeH. 2
54. | HaxoxneHnue ypaBHEHHUH OKPY)KHOCTH, c(epbl, IUIOCKOCTH. Bpruucnenue | 2
paccTOSHUN MEXAY TOUKAMHU.
55. | CroxeHme M BEIYUTaHHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4uCIlo. Beruucnenue | 2
yIiia MeXJy ABYMsI BEKTOPaMH.
56. | Beruncienue ckaasipHOTO MPOU3BEICHHUS BEKTOPOB. 2
57. | Koopaunatel B mpocTpaHcTBe. JleiicTBHS Ha/l BEKTOPaMH. 2
58. | Hcnonp3oBaHue KOOPAMHAT U BEKTOPOB IPU PELIEHHHM MaTeMaTHYeCKuX U | 2
NPUKJIAJIHBIX 33/1a4.
59. | Onpenenenue B3aMMHOI'O PacloOKEHUs PSMBIX U IJIOCKOCTEH. 2
60. | [IpumeHeHre TNPU3HAKOB M CBOMCTB MapajuICIbHBIX W MEPICHAUKYISIPHBIX | 2
IJIOCKOCTEM.
61. | [lepnenauKymsip ¥ HAKJIOHHAS K IJIOCKOCTH. 2
62. | OmpeneneHue paccTOSHUN MEXIy MPSIMBIMH U IUIOCKOCTAMHU. Bplumncnenue | 2
JIBYTPaHHBIX YTJIOB.
63. | [loctpoenue ky6a, napajjenenunesa i uX CeYeHHUH. 2
64. | BoluncieHne OCHOBHBIX 3JIEMEHTOB Ky0a U MapaJijiesenunesa. 2
65. | [loctpoenue npsiMOi ¥ HAKJIOHHOW TPU3MBI U MX CECUCHHIA. 2
66. | BoruncieHne OCHOBHBIX 3JIEMEHTOB NPU3MBI. 2
67. | [locTpoenune nupaMupl ¥ €€ CEYCHHH. 2
68. | BoluncieHne OCHOBHBIX 3JIEMEHTOB MUPAMHU/IBI. 2
69. | UccnenoBanne CHUMMETpHM B MHOTOTpaHHHMKax. llocTpoeHne mpaBHIBHBIX | 2
MHOT'OI'PaHHHKOB.
70. | [locTpoeHue yceuyeHHOI MUpaMu bl ¥ BEIYMCICHUE €€ OCHOBHBIX DJIEMEHTOB. 2
71. | TlocTpoeHue MIIMH]IPA U €70 CCUCHHI. 2
72. | BpluncieHue OCHOBHBIX 3JIEMEHTOB LIMJIMHPA. 2
73. | IlocTpoeHne KOHyCa M €T0 CCUCHHI. 2
74. | BoluncieHne OCHOBHBIX 3JIEMEHTOB KOHYCA. 2
75. | Beruncnenne OCHOBHBIX DJIEMEHTOB KOHYCA. 2
76. | Iloctpoenue mapa u cdepsbl, uX ceueHuil. Y paBHeHHe chepsbl. 2
77. | BoluncieHnue miona M NoBepXHOCTH U 00bEMA IPU3MbI U TUPAMHJIBI. 2
78. | Beruncnenue mioniam MOBEPXHOCTH U 00BhEMa IMITMH/IPA U KOHYCA. 2
79. | Boruncnenue mionaau cepsl U 00bEMa 1apa. 2
80. | BoruncieHne TUIOMAAM TOBEPXHOCTH M O0bEMA YCEYCHHOW MHpaMUIbl U | 2
YCEYEHHOT'0 KOHYca.
81. | Pacuer 00bEMa BMECTUMOCTH BEIECTB. 2
82. | llpumepsl cumMMmeTpuil B mHpodeccusx U CIEHUATBHOCTAX TEXHOJOTHMYECKOro | 2

npous.
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Koin-

paé\f)_) - HaunmeHnoBaHMe pakTU4YECKOH paboThI BO
qac
83. | Iloxcuer yncna pa3mMeneHu. 2
84. | Iloxcuer unciia cOYEeTaHUMN. 2
85. | [loxcyer yncia nepecTaHOBOK. 2
86. | Pemenwne 3aga4 Ha mepedbOp BapHaHTOB. 2
87. | BeimonHeHue onepanuii Hag CIy9aifHbIMU COOBITHSIMU. 2
88. | Brruncienue BepoSTHOCTEH C MOMOIIBIO TEOPEMBI CIIOKECHHUS. 2
89. | Beruncienue BepoSITHOCTEH C MOMOIIBIO TEOPEMbI YMHOXKEHHUSI. 2
90. | CocraBneHnne 3akoHa pacHpeAENCHUS AUCKPETHOM CiydyailHOH BeTMYUHBI U | 2
BBIYHCIICHHUE €€ YHCIOBBIX XaPAKTEPUCTHK.
91. | Pemenue nmpakTHYeCKHX 3a1ad Ha 00pabOTKY YMCIIOBBIX JIAaHHBIX, BHIYHUCICHUE UX | 2
XapaKTEePHUCTHK.
92. | Ompenenenne KOMIIEKCHOTO YKcia. BeInonHeHne onepanuid HaJi KOMITJICKCHBIMH | 2
YHUCJIAMH B aJIreOpandecKkoit popme.
93. | BoimonHeHue omnepanuii HaJl KOMIUICKCHBIMH YHCIAMHA B TPHUTOHOMETPHYECKOW | 2
dbopwme.
94. | Pemenune KBagpaTHBIX ypaBHEHUH C OTPUIATEIHHBIM JTUCKPUMHUHAHTOM. 2

IHHPAKTUYECKAS PABOTA Ne 1

Ha3zBanue npakTuyeckoii padorsl: [leiicTBUS HaJl OJIOKUTEIBHBIMUA U OTPULIATEIILHBIMU
YHCcliaMi, OOBIKHOBEHHBIMH U JECITUUHBIMU Ipo0sMu. [IeiicTBUS co cTeneHsMu, GOpMyIIbl

Leab padoThbl: HAy4YUTHCS BBINOJHATH ACHCTBUS C JEHCTBUTEIbHBIMU YUCIAMH, BBIUHUCIEHUS C
UCIOJIb30BaHUEM (OPMYJI COKPALIEHHOTO YMHOXKEHHUS.
Pesyabrarnl:
Dopmupyemovie 3n1emenmut IIK (npogheccuonanvno-opuenmuposannoe cooeprcanue):
K 1.2. TIK 2.3.
MemanpeomenHnule:
MPII 01, MPII 02, MPII 03, MPII 05, MPII 12, MPII 13, MPII 21, MPK 11, MPP 02,
npeomemuuie:
I1P6 01, TTP6 02, ITP6 06, ITPy 05
3JHAHUA:
yMeHHS:
Xoxa padoThI:

1. 3amanus

1.Pe3ynpTar ynpouieHus BeIpaKeHus [

I+a  4a _1fa+ 1
1-a 1_02_' a a+l

paBeH

2 _ 2
A) 1 B) atl C)—lD) a+l E)2
2
x’ —=5x 25 X+5
2 T ) 3
B x —10x+25 x"—25)125—x
BIpAXKEHUE . I1I0CJI€ YIPOILLEHUS IIPUMET BU/T
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1

PRSP P 1
A)1B) x> C) ' D) 4 E) x+5
3.
xJx =8y\Jy —6xy(Vx -2/y)
Pesynprar ynpouienus BoIpakeHus Vx-2Jy HMECT BU

A) X—4y B) 4y-x ) 2y —Vx py 2y +Vx gy Yy VN
4.

8—ava (a+2Ja+4
Ja 2Ja+a

VYrpocture BeIpakeHHE

2
A) 2—a B) Ja+2 C) Hﬁ D) 2-Ja E) 4—qa
5.

.ab

a?+b? (a+b
a'+b"'’

—1
] B b72
Pesynprar ynpomenus BeIpakeHUs paBeH

1
A) a'+b' B) b'(a'-b™") C) @’ D) ab E) a+b
6.

1 7 1 5

a3_a3 073_03
1 4+a 2 1

Pesynbrar ynpouieHus Belpaxkenust 4°—@°  @'—a’ yMmeeT BUI

A) 1—a’ B) a_i‘fa% C) a® -1 D) aﬁfai E) (1-a)’
7.

a: +b? azb:
- +
3 L2 % S5a+b
VIpocTuB BeIpaxkeHue S4°+5abi+a*b+b , BBIYMCIIUTE €r0 3Ha4eHue IPU YCIIOBUH,
b_
qro 4 3

A)2,5B)2C)1,5D) 1 E)0,5

8.
5m*+6mn+n’
CokpatuB ApoOp SmM’ —4mn—n  BRLIYUCIWTE €r0 3HAYCHUE TTPH

A)-2B)-3C)-4D)-5E)-6
9.

X = 2xy+yz z_
Berunciure 3HadeHne gpobu X Y -z TIPH YCIIOBUH, UTO ~

2

_10 10

A) 5By uC)BD)12E)

2

10.

Brruncauts 3HaueHuE BBIPAKCHUSA
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0,62+0,1—1,2-0,1
1,5—1,52

2. [IpodeccronanbHO-OpUEHTUPOBAHHBIC 3a/1aHUS
3. KonTponbHbIe BOIPOCHI

ITPAKTHYECKAS PABOTA Ne 3
IIpocreiiimme 3a1a4u HA NPOLEHTHI.
Iesp padoTbl: HAYYNUTHCS pEHIaTh OCHOBHBIE 3aJaYd HA NPOLIEHTHI, BBIYHUCIATH

CJIOXKHBIC ITPOLCHTEI.

Pe3yibTaTrhl (MeTampeaMeTHbIE): ICICYCTPEMIICHHOCTh B TOMCKAaX W TMPUHATHA
pEelIeHU, COOOpPa3UTENbHOCT M HWHTYUIIMS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX
MIPEICTABICHUI; CTIOCOOHOCTh BOCIIPUHUMATh KPACOTY U TAPMOHHUIO MUPA.
Pe3yabTarsi (mpeaMeTHbIE): c(hOpMHUPOBAHHOCTh MPEICTABICHUM 0
MaTeMaTHYECKNX TOHATHSAX KaK  BaXHEHIIMX  MaTEMaTHYeCKHX  MOJEIIAX,
MO3BOJISIONINX OIMKCHIBATh M HM3ydYaTh Pa3HBIE MPOIECCHl W SBJICHUS, IMOHWMAHHC
BO3MOYKHOCTH aKCHOMATHYECKOTO TTOCTPOCHUSI MaTEMAaTUIECKUX TCOPUI
Buabl aessTeIbHOCTH: BBITTOJIHCHHE apU(PMETHUYCCKUX JEHCTBUA HAJ YHCIIAMH,
coueras yCTHbIC U MTUChMEHHBIE MPUEMBbI, HAX0XKICHHE OITMOOK B MPeoOpa3oBaHUSIX
Y BBIYHCIICHUSX.
KpuTtepun onieHNBaHUS NPAKTHYECKUX PadoT

1. oleHKa «OTJIMYHO» BBICTABJISETCA oOOydaromeMmycss 3a 0e30IMO0YHO
BBITIOJIHEHHBIE 3aJaHHsl TEPBOTO, BTOPOTO YPOBHS B IMOJHOM OOBEME C YYETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUH;

2. OIICHKA «XOpOIIO» BBICTABISETCS oOOydwaromemycs 3a paboTy,
BBITIOJITHEHHYIO B TIOJTHOM 00BhEME C HEI0UETaMU;

3. OIICHKa «YIOBIICTBOPUTEIHHO» BBICTABICTCS OOydJaromeMycss 3a
BBITIOJITHEHHBIE 33]JaHUS TIEPBOTO YPOBHS B MOJTHOM 00BEME;

4. OlLIGHKa «HEYIOBIICTBOPUTEIBHO» BBICTABISICTCS OOydJaromeMycs 3a

BBIINTOJIHCHHBIC 3aIaHUsA IICPBOIr0 YPOBHA B HC ITOJTHOM o0BeMe.

Xoxa padoThI:
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YpoBeHsb A.
Pemmute 3agaun.

1. B oquH cTakaH yast OOBIYHO KJIAAYT 2 YaiiHbIE JIOXKKH caxapa M CYUTAIOT TaKOW yai
cnagkuM. Macca yas B ctakane 200 r, macca caxapa B OJHOW 4aiHOM Joxkke 10 T.
KakoBa KOHIIeHTpalus caxapa B yae?

2. Tokapp U €ro y4eHUK JOHKHBI OBLITH 32 CMEHY U3roToBisATh 130 aetaneii. Pabounii
nepeBbInoaHuI wiad Ha 10%, a ero yuenuk — Ha 20%, 1 OHM BMeCTe U3roTOBWIH 148
netaneit. CKOJIbKO JieTajeil Kaxablid U3 HUX JOJKEH ObUT U3TOTOBIISTH 10
MIOBBIIIEHUS POU3BOAUTEIHLHOCTH Tpyaa?

3. Ha ckoabpKo npo1eHToB yuciao 32 MeHblie uncia 407?

4. Tlocne NBYKpaTHOTO MOBBIIIEHUS 1IEHbI HA 25% CTOMMOCTh OaHKH COKa COCTaBHUIIA
57 p. 50 k. KakoBa Obl1a ee ucxoanas 1eHa?

5. TeneBuzop croun 10 000 p. B anpene on nmopopoxkan Ha 30%, a B aexaOpe oH
noaemieseln Ha 40%. CKOJIBKO CTall CTOUTH TEJIEBU30p B Jiekadbpe?

6. Lleny ToBapa nossicuin Ha 30%, a yepe3 HekoTOopoe Bpems cHu3mwiM Ha 40%. Ha
CKOJIbKO MPOLIEHTOB N3MEHWIACH IEPBOHAYAIbHAS LIEHA TOBapa?

7. K 200 r 40%-noro pactBopa comu poimunu 300 r Boasl. Kakoil crana
KOHIEHTPAIUS pacTBOPa COJIH?

8. Hexoropoe kommuectBo 15%-HOTO pacTBOpa COMM CMEMIATM C TaKUM Ke
KoJim4ecTBOM 45%-HOoro pactBopa 3Tol e conu. KakoBa KOHIEHTpalus
MOJy4YMBILIETOCS pacTBopa’?

9. Nmeercs nBa copta cUBOK — KUPHOCTHIO 10% 1 20%. VX cMelianyu B OTHOLIEHUH
3:1. KakoBa KMpHOCTb MOJYYUBIINUXCS CIUBOK?

10. Knuent 6anka BHec 8000 p. Ha BkJag ¢ rofoBbiM aoxonoM 5%. Kakas cymma
OKa)KETCsl Y HETO Ha CUeTy 4epes3 2 rojia, €Clid OH HUKAKUX CYMM CO CYEeTa HE CHUMA
Y JTOTIOJIHUTEJIbHBIX BJIOKEHUN HE Jiean?

Yposens b.

1. Ilena na caxap cHusmwiack Ha 20%. Ha ckojibko mporieHToB OO0JbIle caxapa, 4em
paHblIiie, MOKHO KynuTh Terepb Ha 100 py6.?

2. Hekoropoe kommdectBo 30%-HOro pacTBOpa COJM CMEIIAIM C BIBOC OOJBIITUM
KoysmuecTBOM 15%-HOro pactBopa 3Toil ke conu. KakoBa KOHIEHTpamus

MOJY4YHMBIIETrOcsa pacTBopa?
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3. OdopmMute OTYET U CAENAaNTE BHIBOJ IO MPAKTHUECKOMN padoTe.

IHNPAKTHUYECKAS PABOTA Ne 2
BbinosiHeHHe NPUOJMKEHHBIX BbIYMCIEHUN. Bbluncienue a0COJIOTHOM U

OTHOCHUTEJbHOM  MOTrPEeIIHOCTEeH  BbIYHUCJICHHMS, CPAaBHEHHE  YHCJIOBLIX
BbIPa’KeHUM.

Hear padoThl: HAYYUTHCS  BBIYUCIATH  aOCONIOTHYIO M OTHOCHUTEIIBHYIO
MOTPENTHOCTD BBIYMCIICHHUS.

PesyabTaTrel  (MeTampeaMeTHbIE):  BIAJCHUE  HABbIKAMU  I103HABATEIbHOMN
pedraekcun Kak OCO3HAHHSI COBEPIIAEMBIX JCHCTBUN M MBICTUTEIBHBIX MPOIECCOB,
WX PE3yJbTaTOB W OCHOBAaHWI, TpaHMI] CBOEro 3HAHUS M HE3HAHUs, HOBBIX
MO3HABATENbHBIX 3aJ1a4 U CPEACTB JJISl UX TOCTUXKECHHUS.
Pe3yabTaTsl (mpeamerHbIe): c(OpMHPOBAHHOCTh IIPEACTABICHAN 0
MaTeMaTUYECKUX TOHATHSX KaK BaXKHEUIIMX  MaTEeMaTHYECKUX  MOJIEISX,
MO3BOJISIIOIIMX OMUCHIBATh M M3Yy4yaThb Pa3HbIE NPOLIECCHl M SIBICHUS; MOHUMAHHE
BO3MO>KHOCTH aKCHOMAaTHYECKOT0 MOCTPOEHUS MAaTEMAaTUUECKUX TEOPUIA
Buabl jgestenbHocTu: HaxoxaeHue NpUOMIKEHHBIX 3HAYCHHM BEIUYUH U
MOTPEIIHOCTENW BHIYUCICHUHN (a0COTIOTHOW M OTHOCUTEILHOM); CPAaBHEHUE YHUCIOBBIX
BBIPAXXEHU, HAX0KJACHUE OIIMOOK B TPEOOPa30BAHUSIX U BBIUUCICHUSIX.
Kpurepuu oneHuBaHus NPaAKTHYECKUX PadoT

1. oOIlEHKa «OTJIMYHO» BBICTABISAETCA oOOydJaromemycs 3a 0e30mrO0YHO
BBITIOJTHEHHBIE 3aJlaHUsl TIEPBOr0, BTOPOTO, TPETHErO YPOBHSI B IMOJIHOM O0BEME C
Y4E€TOM PaIlMOHAIbHOCTH BHIOPAHHBIX PEIICHHUI;

2. OIIEHKa «XOpOIIO» BBICTABJISIETCS OOydaromieMycs 3a padoTy,
BBITIOJTHEHHYIO B TIOJIHOM 00BEME C HEI0UETaAMH;

3. OIIGHKa «yJIOBJIETBOPHUTEIILHO» BBICTABISIETCA OOydallieMycs 3a
BBITIOJTHEHHBIE 33/IaHKS TIEPBOTO YPOBHS B IMOJHOM 00BEME;

4. OIleHKa «HEYJIOBJIETBOPUTEIHLHO» BBICTABIACTCS OOydaromeMycs 3a
BBITIOJITHEHHBIE 33]IaHUs TIEPBOTO YPOBHSA B HE MTOJTHOM 00bEME.
Xoa padoThI:
B crnegyronmux 3amaHusiXx TPUHATO: «TOYHOE» 3HaueHwe uuciaa n= 3,14159;

YCKOpPEHHE CBOOOJHOIO TNajeHHsi BOIM3M MOBEpXHOCTH 3emmu (=9,81 m/c?
nocrosiHHas Asoraapo Na= 6,02-10%moms ™.
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Yposens A

1. Oxpyraute 10 AECATUTHICIYHBIX

1) 2,3289654; 2)3,6540345

2. Beraucnure OTHOCUTEIBHYIO TTOTPEITHOCTh

1)n~3,141;2) g~ 10 m/c?

3. 3anmumuTe YUCIO B CTAHAAPTHOM BHUJEC. YKAKHUTE €r0 TMOPSIOK W OKPYTJIUTE
MaHTHCCY JI0 THICSYHBIX.

1) 735 274; 2) 32 455 103
4. Beruuciute ¢ ToyHOCThIO 710 0,01 3HAaueHus BbIpakeHUH x+y, X-Y, XY, %

1) x=2,1; y=3,5; 2) x=6,18; y=2,24.
5. HalimuTe OTHOCHUTEIBHYIO TOTPEIIHOCTh (B MPOIEHTAX) CICAYIOIMIMX U3MEPEHUM;

MPOLIEHTHI BEBIYUCIUTE C TOUHOCTHIO 110 0, 1.
1) A=240+1.

2) Paguyc 3emnu (B kM): R=6380+1.
Yposens b

1. Oxpyraure 10 AECATUTHICIYHBIX

1) 2,32802654; 2) 123,7659012.

Bprunciaure OTHOCUTENBHYIO IOTPEITHOCTD

1)n ~ 3,1416; 2) g =~ 9,8 m/c?

3. 3anumuTe YUCIO B CTAHAAPTHOM BHJIE. YKAXKUTE €ro MOPAIOK U OKPYIJIUTE
MAHTHUCCY JI0 THICSIYHBIX.

1) 6,0054; 2) 0,000000011

) X
4. Beruncnure ¢ TouHocThio 70 0,01 3HaYeHus BeIpakeHU X+y, X-Y, XY, 5

1) x=26,4; y=17,3; 2) x=6,347; y=2,24.

5. Haiinure OTHOCUTENBbHYIO MOTPEIIHOCTh (B MPOIEHTaX) CIASAYIOIMIMX U3MEPEHU;
MPOLEHTHI BEIYUCIUTE C TOUHOCTHIO 10 0, 1.

1) CxopocTs cBeta (B kM/c): |c - 2,998-10°| < 100

2) duamertp Jlynsl (B km): d = 3476+1

Yposens B

1. OKpyTauTe A0 AeCATUTHICIIHBIX
1) 2,3285554; 2) 0,0006754
2. BpIuncinuTe OTHOCUTEIBHYIO TOTPEITHOCTh
1)n =~ 3,1416; 2) Na~ 6 - 102 momp™*
3. 3amuimMre YMCIO B CTAHZAPTHOM BHIC. YKaKHTE €ro IMOPSAOK U OKPYIJIMTE
MaHTHCCY J0 THICSYHBIX.
1)139,2-1073; 2) 7543 - 10°
17



o X
4. Beruncaute ¢ TogyHOCTHIO A0 0,01 3HaYeHus BBIpaKEeHU X+y, X-Y, XY, 5

1) x=2,13 - 102, y=3,51 - 102, 2) x=0,18 - 103; y=2,24 - 10>

5. Haiinure OTHOCHUTENBbHYIO MOTPEIIHOCTh (B MPOIEHTAaX) CIACAYIOIMMNX U3MEPEHU;
MPOLIEHTHI BRIUKUCIUTE C TOYHOCTHIO 710 0, 1.

1) Macca 3emnu (B k1) M= 5,976 - 10%* (Bce uudpsl BepHbIC);

2) Muametp Connna (B kM): d = 1,392 - 10%(Bce mudpsl BepHBIE).

2. OTBeThTE HA KOHTPOJIHHBIE BOIIPOCHI:

1) Kak M0OHO onucath TOYHOCTh BHIYUCICHUN?

[louemy mpu BBIYUCICHUSX C NPUOTMKEHHBIMH 3HAUYCHHUSIMHU HaKaIlJIMBACTCS
omuoka?

3. OpopmuTe oTUET U CceNIalTEe BBIBOJ 10 MIPAKTUYECKOM paboTe.

IMPAKTHYECKASA PABOTA Ne 3
BoinosiHeHue JgedcTBHII HaJl KOMIUIEKCHBIMHM 4YHMCJaMH, 3aJaHHBIMM B

ajreopanveckoi popme.
Hean padoTbl: HAYYNUTHCS BBHITIOJNHATH JCHCTBUS HAJ KOMIUICKCHBIMHM YHCIIAMH,
3a/laHHBIMU B ajreOpandeckoit popme.

PesyabTarsl  (MeTampeaMeTHbIE):  BIAJACHUE  HABbIKAMH  [O3HABaTEIbHOU
pedieKCHN KaKk OCO3HAHHUS COBEPILAEMBIX JEWCTBUN M MBICIUTENBHBIX MPOLECCOB,
UX pE3yJbTaTOB W OCHOBAHWM, TPAaHMI] CBOErO0 3HAHHUS W HE3HAHUS, HOBBIX
ITO3HABATEIIbHBIX 33]1a4 U CPEACTB IS UX JOCTHKCHUSI.

Pe3yabTarsl (mpeameTHbIe): c(hOpMHPOBAHHOCTh IIPEACTABICHAN 0
MaTeMaTUYECKUX TOHATHAX KAaK  BAXKHEWIIMX  MATEMAaTUYECKUX  MOJEIIX,
ITO3BOJIAIOIIMX ONMMUCHIBATh M HM3y4yaTb pa3HbIE NPOLECCHI M SIBJICHUS; NOHUMAHHE
BO3MOKHOCTH aKCHOMATUYECKOI0 IIOCTPOCHUS MATEMAaTUUECKUX TEOPUN

Buabl nesitesibHOCTH: BhimonHenue apudMeTHyecKUx IEHCTBUN HaJl YUCIIAMH,
coyeTasi yCTHbIE M NMHCbMEHHBIE MTPUEMbI, HaXOKICHHE OIINOOK B MPEoOpa30BaHMSIX
Y BBIYUCIICHUSAX

Kputepun onieHnBaHUA NPAKTHYECKUX PadoT
1. olleHKa «OTJIMYHO» BBICTABJSETCS OOydaroIeMycss 3a 0e301Hn00YHO
BBITIOJITHCHHBIC 3aJaHMS MEPBOTO, BTOPOTO, TPETHETO YPOBHS B IOJIHOM OOBEME C
Y4E€TOM PaIMOHAIILHOCTH BHIOPAHHBIX PEIICHHUM;
2. OIIEHKa «XOpOIIO» BBICTABJISIETCS OOydaromeMycs 3a paboTy,

BBIIIOJIHCHHYTO B ITIOJITHOM o0BeMe ¢ HCOO4YCTaMU,
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3. OIIGHKa «yJOBJIETBOPHUTEIILHO» BBICTABISAETCA OOydamieMycs 3a
BBITIOJTHCHHBIE 33]JaHUS TIEPBOTO YPOBHS B ITOJTHOM 00BEME;

4, OlLIGHKa «HEYJOBJICTBOPUTEILHO» BBICTABIACTCS OOydYaromemycs 3a
BBITIOJTHEHHBIE 3a/IaHUS TIEPBOTO YPOBHS B HE MIOJIHOM 00BEME.
Xoa padoThi:
YpoBens A

1. Bpruucnnre 3Ha4EHUS BBIPAKEHUM:
1)3+17i+27“'; 4) (i +1)2

2) 3+ 17)(59)5) |2 - 14i

3) (3+11i) /i 6) (L+i)2 + =22,

2

2. Haitnure Bce (B TOM 4KcIiie KOMIUIEKCHBIE) KOPHU YPaBHEHUSI:

1)z2+1=0; 2)z8-322+z-3=0; 3)z2+1=0.

Yposens b
1. Bbluucnure 3HaYCHUS BBIPAKECHUM:
2—i . 2+i V2 [ V2y4 .
2—i\ 2+i V2 .2
2) (5 () 55 +i—

2+i 1+iz

2—iy .
HENE) 61
2. HalimuTe Bce (B TOM YMCIIe KOMIUIEKCHBIC) KOPHU YPABHEHUS:

1) z3-1=0; 2) 22>~ z2+32-3=0; 3)z*-1=0.

— 17e Z = -2+3I.
¥4

Yposens B

1. Bpruucnure 3Ha4€HUS BBIPAKEHUM:

1) 2—: - = 4) (V3i+ 1)°;
2) () () 5) (V3i + 1)}
) ED: () 6) 2, rnie 2 = -2+,

2. HaliguTe Bce (B TOM YKCII€ KOMIUIEKCHBIE) KOPHU YPABHEHUS:
1) 23+ 52246z +2=0; 2)z*-4z2+3=0; 3)z°-z*-z+1=0.

OTBeThTE HA KOHTPOJIBHBIE BOIIPOCHL:
19



1) Uto Takoe KOMIUIEKCHOE YMCJIO M KaK BBITIOTHSIOTCS apu(PMETHIECKUE JCHCTBUS C
KOMILUIEKCHBIMU YUCTIaMu?
3. OpopmuTe OTUET U CcAeNalTe BBIBOJ 10 IPAKTUYECKOM paboTe.

ITPAKTUYECKAS PABOTA Ne 4
Pemienne KBaapaTHbIX YPaBHEHUH ¢ OTPULATEIbHBIM JUCKPUMUHAHTOM

Hean padoTbl: HAydUThCS pelIaTh KBAJpaTHBIE YpPAaBHEHHUS C OTPHUIATEIbHBIM
JTUCKPUMHUHAHTOM.

PesyabTaTrel  (MeTampeaMeTHbIE):  BIAJCHWE  HABBIKAMU  I03HABATEIbHOMN
pediiekcun Kak OCO3HAHMSI COBEPIIAEMBIX JEUCTBUU U MBICIUTEIBHBIX MPOIECCOB,
WX PE3yJbTaTOB W OCHOBAaHWI, TpPaHMI] CBOEro 3HAHUS W HE3HAHUS, HOBBIX
MO3HABATEbHBIX 3aJ1a4 U CPEACTB JJISl UX TIOCTUKECHHUS.
Pe3yabTarhl (mpeameTHbIe): c(hOpMHUPOBAHHOCTh MPEACTaBICHUM 0
MaTeMaTUYECKUX TOHATUSAX KaK  BaXHEWIIMX  MAaTEMaTUYECKUX  MOJEIX,
MO3BOJISIIOIIMX OMUCHIBATh M M3Yy4yaThb Pa3HbIE NPOLIECCHl M SIBICHUS; MOHUMAHHE
BO3MOKHOCTH aKCHOMAaTHYECKOT'0 MOCTPOEHUSI MAaTEMATUUECKUX TEOPUI
Buabl pesitesibHOcTH: BhinonHeHue apudmeTHUYecKHX EUCTBUUA HaJ YHCIaMHU,
coyeTasl YCTHbIC U MUChbMEHHbBIC TPUEMBI, HAXOXKJEHUE OITMOOK B MPEOOpa30BaHUSIIX
Y BBIYUCIICHUSIX
Kpurepuu oneHuBaHusI NPAKTHYECKUX padoT

1. oOIlEHKa «OTJIMYHO» BBICTABISAETCS oOOydJaromemycs 3a 0e30ImrO0YHO
BBITIOJTHEHHBIE 3aJlaHUsl TIEPBOr0, BTOPOTO, TPETHErO YPOBHSI B IMOJIHOM O0BEME C
Y4ETOM PAIIMOHATBHOCTH BHIOPAHHBIX PEIICHU;

2. OIICHKAa «XOpOII0» BBICTABIACTCA OOy4aromeMycsi 3a paloTy,
BBITIOJTHEHHYIO B TIOJIHOM 00BbEME C HEJI0UETaAMU;

3. OIIGHKa «YyJIOBJIETBOPHUTEIILHO» BBICTABISICTCA OOydamlieMycs 3a
BBITIOJTHEHHBIE 33/IaHKS TIEPBOTO YPOBHS B IMOJTHOM 00BEME;

4. OlLIEHKa «HEYJOBJICTBOPUTEILHO» BBICTABISACTCS OOydYaromemycs 3a
BBITIOJITHCHHBIE 33]JaHUs TIEPBOTO YPOBHS B HE TTOJTHOM 00BEME.
Xon padorsi: Haiinure Bce (B TOM 4Kclie KOMILIEKCHBIE) KOPHU YPaBHEHUS.
YpoBens A.
1) 22+ 1=0; 2) 2 — 322 + z- 3 =0; 3) 2 + 1 =0; 4) z? +7z+100=0; 5) z2-11z+90=0.

Ypogsens b.
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1) 22-1=0;2)z2-72+3z2-3=0; 3) z* - 1 = 0; 4) z3-8=0; 5) z3+8=0.
Yposens B.
1) 224522+ 62+ 2=0;2) 2*+42° +3=0; 3) 2° - z* — 2 + 1 =0; 4) z*+8z+7=0;
5) z*+1272+32=0.

OTBeThTE HA KOHTPOJIBHBIE BOIPOCHI:
1) Kak npou3BoAsSTCSA BBIUKUCICHUS C KOMILIEKCHBIMU YUCIaMu?

3. OopmuTe OTUET U CcAeNaliTe BEIBOJ MO IPAKTUUYECKON padoTe.

INPAKTHYECKASA PABOTA Ne5
IIpeoOpa3zoBanus ajredpanyecKux BbIPaKeHUM.

Iesb paGoThl: HAYYUTHCS BBINOJIHATH MPEOOPa30BaHUS HAJ| alreOpanyecKuMu
BBIPAKEHUSIMHU.
PesyabTarhi:

Memanpeomemuule:

Hcnonb30BaTh Bce BO3MOKHBIE PECYPCHI U1 JOCTUKEHUSI TIOCTABJICHHBIX LEJIeN U
pealin3alyiy IIaHOB AESITeIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETUN B PA3IUYHBIX
CUTYaIusX;

- BJIaJICHUE HaBBbIKAMU IIO3HABATEIbHOM, Yy4EOHO-UCCIEAOBATEIBCKOM U
MIPOEKTHOM JEeATEIbHOCTH, HABBIKAMM pa3pelieHus] MmpodsieM; COoCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB pPELICHUS MPAKTHUECKHUX
3aJ1a4, IPUMEHEHUIO Pa3JIMYHbIX METOI0B MO3HAHNUS;

npeomemmuuwle:

- BJIaJICHUE  CTaHAAPTHBIMM  MpHEMaMU  PEUIEHUS  PAUUOHAIBHBIX U
UppALMOHABHBIX,  IOKA3aTENbHbIX, CTENEHHbIX, TPUTOHOMETPUUYECKHUX
YpPaBHEHH W  HEPABEHCTB, MX CHCTEM; HCIIOJIb30BaHUE T'OTOBBIX
KOMIBIOTEPHBIX MpPOrpamMM, B TOM YHCJE JUIsl MOUCKAa MNYTH pEUIeHUs |
WJUTIOCTPALIUK PEILICHUS] YPaBHEHUN U HEPABEHCTB;

- c(hOpPMHUPOBAHHOCTH TPEACTABICHUN 00 OCHOBHBIX TIOHSTHIX MaTEMaTHUYECKOTO
aHalu3a M HUX CBOWCTBAX, BJIAJICHUE YMEHHUEM XapaKTEpPU30BaThb IMOBEICHUE
byHKIUH, WCIOJIb30BAHUE TOJYYCHHBIX 3HAHUW JJISI ONMMCAHMS M aHaJIn3a
pealbHBIX 3aBUCUMOCTEN;

Buasbl gesiteasnoctu: [IpeodpazoBanuie YncIoBbIX U OYKBEHHBIX BBIPAKEHUI,
coJiepKalluX CTENEHHU, IPUMEHsIsl CBOMCTBA. BrinosiHeHne apupMeTuyeckux
NEWCTBUM HAJ YMCIIAMH, COYETAasl YCTHBIE U MMCbMEHHBbIE NpHUeMbl. OnpeiesieHne
PABHOCWJIBHOCTH BBIPAKEHUM C paaukainaMmy. Permenue nppanuoHanbHbIX
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ypaBHeHUH. O3HaKOMIIEHHE C TOHSATUEM CTENEHU C IEUCTBUTEIIBHBIM [TOKA3aTEIIEM.
Haxosxienue 3HaueHui CTereHu, UCIO0JIb3ys MPU He0OXO0AUMOCTH
MHCTPYMEHTAJIbHBIE CPEICTBA. 3aMChIBAHUE KOPHS N-I CTENIEHH B BUJE CTETICHH C
IpOOHBIM MOKa3aTenaeM U Hao0opoT. opmynupoBaHre CBOMCTB CTEIEHEH.
Boluucienue cTenenei ¢ pauuoHaIbHbBIM [TOKa3aTeNIeM, BHIITOJIHEHUE PUKHIKU
3HAYEHHUS CTETICHH, CPABHEHUE CTEIECHEN.

Kputepun onennBanus:

1.011eHKa «OTJIMYHOY BBICTABJISICTCS 00yJaromeMycs 3a 0€30ITMO0YHO BBITOJTHCHHBIC
3aJIaHHs IEPBOT0, BTOPOT'O YPOBHSI B IIOJTHOM 00BEME C YIETOM PalliOHATBHOCTH
BBIOpAHHBIX PEIICHUN;

2.0IICHKA «XOPOIII0» BBICTABIISAETCS 00yUYarOIIeMycsi 3a pabOoTy, BHIMOJHEHHYIO B
ITOJITHOM 00BbEME C HeJOUCTaMHU;

3.0IIeHKa «yIOBJIETBOPUTEIIBHO» BBICTABIISICTCS O0YyJAIOIIEMYCs 32 BBITTOJTHECHHBIC
3a/1aHUs TIEPBOTO YPOBHS B TIOJIHOM 00BEME;

4.0lIeHKa «HEYAOBIICTBOPUTEIHHO)» BBICTABISICTCS O0YYAIOIIEMYCS 32 BBIMIOJTHEHHBIC

3aJaHu: IICPBOI'O YPOBHSA B HC ITOJTHOM o0BeMe.

Xox padoThi:
I. ®opMyibl COKPALIEHHOT0 YMHOKEHUSA

CamocTtosTenpHas padbora.

1.
I+a  4a _1—aJr 1
1-a 1-g2) a a+1l

Pel’;yanaT YIPOIICHUA BbIPAKCHUA [ paBCH

2 _ 2
A)1B) atl C)—1D) a+l E)?2
2

x* —5x 25 x+5
2 +— ’ 3
x —10x+25 Xx =25 ]125—x%

_ 1
| x-5)

Bripaxxenue [10CJIE YIIPOLIECHUS IPUMET BUT

X 1
A)1B) ¥5 Q) D) 4 E) x+5
3.
xJx —8y\[y —6/xy(Vx -2,/y)

PesynbTaT ynpoueHus BeIpaKeHUs Vx-2Jy UMeEET BUJ

A) ¥—4y B) 4y-x C) 2y —Vx py Ay HVx gy Yy —Vx)
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870\/5_ a+2Ja+4
Ja 2Ja+a

YrpocTure BhIpaKeHUE

2

A) 2-a B) Ja+2 C) Hﬁ D) 2—<a E) 4—q
5.

a’+b” :[a+b
PesynbTar ynpoutenns Beipaxerus ¢ TP L ab

1

A) a'+b7 B) b7(a”-b") C) a’ D) ab E) a+b
6.

J -+
paBeH

1 7 1 5
a:—a3 a’—a?
1 4 2 1

Pe3yibTaT yNpoIeHHs BRIpaXeHns 4’ —a@° @ —a’ pveer BUA

Ay1-o g oo ) ED) o0’ ) 0-0)
7.

3 3

az +b: azb:
+
3 : ﬁ f 5a+b
VipocTuB BeIpaxkeHue 5@° +5ab+a*b+b , BBIYHUCIIUTE €r0 3HaYEHUE NPU YCIOBUH,
b_j
qro 4

A)2,5B)2C)15D)1E)0,5

8.

5m*+6mn+n’

G m =
CokpatuB ApoOp Sm’ —4mn—n* | BLIYUCIUTE €r0 3HAYCHUE MTPH

1

~Jln

A)-2B)-3C)4D)-5E)-6
9.
oxz — 2xy + yz
Bblumciure 3HaueHne gpoou X Y "% mpu yenosun, uto

<l

10 10

A) B B) 1)l

El

HD)12E)

10.

Breraucnuts 3HaUeHNE BBIpAXCHUSA

0,62+0,1—1,2-0,1
1,5—1,52

3aganue. OTBETHTE Ha BOMPOCHI:

1.YTo Ha3pIBaeTCs alreOpanyecKuM BhIpaKEHUEM?

2.Kakwue anrebpandeckue npeoOpa3oBaHus 3HaeTeE?

3.Kakue emé ToKIeCTBEHHbBIE IPE0OPA30BAHUS UCIIOIB3YIOTCS ISl 9TOTO?
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4.Cnaiite OTYET IPENOAaBATEIO.

ITPAKTUYECKAS PABOTA Ne6

BoruuciieHue ¥ cpaBHEHUE KOPHeil.
ey padoTHI: HAYYUTHCS BBIYUCIATH U CPABHUBATH KOPHHU.

PesyabTarnl:
MemanpeomemHuuwie:

BJIaACHUEC HaBbIKaMH HOSH&B&TGHBHOﬁ, y‘-IC6HO-I/ICCJIeI[OBaTeJIBCKOﬁ u HpOCKTHOI;'I
ACATCIIbHOCTHU, HABBIKAMHU PA3PCIICHHA HpO6JIeM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIIBHOMY IIOUMCKY MCTOAOB PCHICHHA IMPAKTHUYCCKHUX 3aJad, IPUMCHCHWIO
Pa3INYHbIX MCTOAOB ITIO3HAHHA |

npeomemuuwle:

C(bOpMI/IpOBaHHOCTL HpGI[CTaBJIeHI/Iﬁ 0 MaTeMaTHYECKUX MOHATUIX KaK BaXKHEMIIMX
MATCMAaTHYCCKUX MOJACIIAX, IO3BOJIAIOIMINX OIIMCBIBATE M U3YYATbh PA3HBIC ITPOLICCCHI
u SIBJICHHA, IIOHMMAaHHC BO3MOXHOCTH AKCHOMAaTHYCCKOI'O IIOCTPOCHUA
MaTCMaTH4YCCKHUX TeOpHﬁ;

Buabl nesaresibHocTH: O3HAKOMJIEHHE C TTIOHSITUEM KOPHS N- CTENIEHU, CBOMCTBAMHU

PaJUKaJIOB U MPABUJIAMU CPABHEHUS KOpHEW. POPMYIMPOBAHUE OIPEICICHUS KOPHSA
U CBOWCTB KOpHEH. BpluncieHHE W CpaBHEHUME KOPHEW, BBIIOJHEHUE IPUKUAKA
3HAYEHHS KOPHSL.

KpuTtepun onieHNBaHHUA MPAKTHYECKUX PadoT
1. OIlCHKa «OTJWYHO» BBICTaBJsACTCS oOydaromemycss 3a 0e30ITHO0YHO
BBITMOJTHCHHBIC 33JJaHUs TIEPBOI0, BTOPOT'O YPOBHS B TIOJHOM 00BEME C YUCTOM

PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUM;

2. OIIEHKA «XOPOIII0» BHICTABIISCTCS 00ydaromemMycs 3a padoTy, BHIMOJHEHHYIO B

ITOJTHOM 00BEME C HCOO4YCTaMU,

3. OIICHKAa  «YJOBJICTBOPUTEIHLHO»  BBICTABISIETCA  OOydwaromemycss  3a

BBIITOJIHCHHBIC 3aJaHUs IICPBOTO YPOBHSA B ITIOJTHOM O6T>CMC;

- OHOCHKa «HCYIOBJICTBOPUTCIBLHO»  BBICTABJIACTCA 06yqa}0meMyc>1 3a

BBIITOJIHCHHBIC 3aaHus IICPBOI0 YPOBHA B HE ITOJTHOM oOBeMe.

Xox paoorsi: | ypoBeHb.

Pazbepure pelieHne caeayomux NTpuMepoB:
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U T.]1.

1 (3\.@)2+§J§+1
- = =34 4 37 4 1.
y T kAT

5) 3207 =32t e =3B =em

6) 3001 a0 =3f0001.10.2° 2 6° b=3[0,1a6° 10ab = 012637035

HpI/IMepBI Ha CPAaBHCHHC YMCCJI, 3allMCAHHBIX C IIOMOIIbIO PAa/IUKAJIOB!

1) gu'@‘::g\llrg; TaK KakK Xy 2Xy = ﬁ{ﬁ
2) HERSIEN rak kag e @xl = afa s ufa
3) W03 <803, aggax "M Deac<l = a4

BeimonHuTe camocToATeNbHYO paboTy:

1.HaiinuTe 3HaueHUE BBIPAXKEHHUS:

81
V004, o V121,

143
)V 1%, 50 0,32V 190 . 5y (0.3
J;

o A

49
r) ;I/I)(E)z,

2. CoeaMHUTD JUHUSIMH YPABHEHUS C COOTBETCTBYIOIIMMU UM KOPHSMHU.
Hx?=081a)x=0
2)x?=460)x =16
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3) Vx =9B)x1=09ux,=-0,9
4) x2 — 5 =0 1) HEeT KOpHEH
5)x2+16=0m)x1=4uxx=-4

6) Vx =Oe)xl=-\/E U Xy = Va6

1
7) 2 x>=8K)x1= V5 ux,=- V5

8) VX© +9=353)x=8l

3.Pemmre caMOCTOSATENBHO:

1 Bapuanr

2 BApHAHT

1. Bvinecume muoorcumesb u3-noo
3HAKA KOPHAL:

2) V72, 5) 0,01V800

1. Bvinecume muoxcumenvb u3-noo
3HAKA KOPHSL:

2) V98, 5) 0,021 V1200

2.Buecume mHoxxcumens noo 3uax
KODHL:

2) 3V52, 5) 10V 0.2

2.Buecume mnooxcumens noo 3nax
KOPHAL:

a) 5”(E ; 0) -ZOVK'D_’:l

3. CpasHume 31ayeHus
BbIPANCEHUI:

a)SVI_H3;6)4mH5m

3. CpasHume 3HayeHus
BbIPAINCEHUI:

a)4rﬂ2;6)5mn3m

4) Halinute 3HaUeHUE BbIPAKEHUS:

2) %32 -0,5Y-216;
4) 3/-1000 -

1) ¥-125 8@;
3) -%‘Jﬁﬂszs;

5) 6‘/-2}5 +3[-0,001 - 4/0,0016.

2 ypoBeHb.

1) Beruucnure:

%‘J256;
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1) /310 215; 2) 3/2%.5%;

4| az(1)° 10] 400 (2"
»yee(z)s o)
2) HalimuTe 3HaYeHUE BBIPAKCHUS:

viT20; 2) YVi024; 3) 339 . VsT; 4) V¥25. VS,

1)
3)
YIpocTuTh BHIpaskeHue:
1) (¥x)%; 2) (3fy?)?; 3) (Va - ¥b)%;
3 4 3 o4 3/4
4) (Vaz . Vb¥)22; 5) (\/\/azb) ; 6) ( V2743 )

4)
CpaBHHTHL 3HAYEHHH BBIPAXKEHMI:

1) V3+%30 n 363  2) ¥Y7++15 u V10 + V28.

4

5) BeInoIHUTE IEHCTBUS:

D Vo7 o VIt 2) (Y3435 )
3) (\/5+~/2—1 +\/5—\/ﬁ)2.

OTBeThTE HA BOIIPOCHI:

1. Kak BbIHECTH YMCIOBOW MHOXXUTENb U3-110]] 3HaKa KopHs? 2. Kak BHecTH
MOJIOKUTENIBHBINA (OTpHUIIATEIBHbIN) MHOKUTEh 110/ 3HaK KOpHs? 3.Kak cpaBHUBATh
3HAYEHUS BBIPAXKEHNH, cofepkammx Kopan?4.Kak cpaBHUBATH 1Ba KBaAPATHBIX
KopH:?4. B Kakux cuTyarusx UCHOIB3YIOTCS MPeoOpa3oBaHus C KOPHIMU?

IHPAKTHUYECKAS PABOTA Ne7
IIpeoOpa3oBaHue BbIPAXKEHUI, COACPKALIUX PATUKAIIBI.
Hean paboThl: HayYUTHCS MPEOOPAZOBHIBATH BBIPAKEHHUS, COACPKAIINE PATUKAIIBI.
Pesyabrarsl:
Memanpeomemuule:

BJIaJICHUE HABBIKAMHU TO3HABATEIBHOU, y4E€OHO-MCCIICIOBATEIHCKON M TMPOCKTHOM
NEATCIIbHOCTH, HaBBIKAMH pa3penieHrus NpoO0JeM; CIOCOOHOCTh M TOTOBHOCTHh K
CaMOCTOSITEIBHOMY MOMCKY METOJOB PELICHUS] MPAKTUYECKUX 33aJ]a4, MPUMEHECHUIO
PA3JIMYHBIX METOJI0B MMO3HAHUS;
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npeomemHuuvle:

c(OPMUPOBAHHOCTb NPEJACTABICHUN O MAaTEMaTHUYECKUX MOHATHUIX KaK Ba)KHEHIINX
MAaTEMaTUYECKUX MOJEIAX, MO3BOJIIONIMX ONMCHIBATh U U3y4aTh PAa3HbIE MPOLECCHI
U SBJIICHMs; IIOHUMaHUE  BO3MOXXHOCTM  AaKCMOMAaTHMYECKOTO  ITOCTPOEHUS
MaTeMaTUYECKUX TEOPUH;

Buowt oesmenvnocmu:

Beluncienue W CpaBHEHHE KOPHEW, BBINOJHEHUE IPUKHUIKU 3HAYCHUS KOPHSL.
[IpeoOpa3oBaHre YUCIOBBIX M OYKBEHHBIX BBIPQXKEHHM, COAEpKAIIMUX PaJUKAJIbL.
BeinonHenne pacuetoB mo (opmyinam, COAEpKAIMM PauKaibl, OCYIIECTBISA
HEOOXOAUMBIE IOJCTAaHOBKU U IpeoOpasoBaHus. OmnpesereHne paBHOCHUIBHOCTH
BBIPAKEHUHU C PaJUKAIaAMMU.

Kputepun onennBaHus:
1.0lI€HKa «OTJIMYHOY» BBICTABJIsICTCS 00ydaromemMycs 3a 0€301MO0YHO BBITIOJIHECHHBIC
3aJIaHus TIEPBOTO, BTOPOTO YPOBHSI B IMOJHOM OOBEME C Y4ETOM palldOHAIBHOCTH
BBIOPAHHBIX PEUICHU;
2.0IICHKA «XOPOIIO» BBICTABIACTCSA OOydaromieMycs 3a paboTy, BBIIIOJHEHHYIO B
ITOJITHOM 00BEME C HEJOUCTaMH;
3.0lICHKa «YJOBJICTBOPHUTEIHHO» BBICTABISAETCS OOyYalOIIEeMyCsl 3a BBITIOJIHCHHBIC
3aJIaHUsI TIEPBOTO YPOBHS B TIOJTHOM 00BEME;
4.0lIeHKa «HEYAOBJICTBOPUTEIHHO» BBICTABISICTCS O0YYAIOIIEMYCS 32 BBIMIOJTHEHHBIC
3a/IaHUs TIEPBOT0 YPOBHS B HE TIOJIHOM O00BEME.

Xoa padoTtni: | ypoBeHb.

1) Berunciure

1) 35%.78; 2) 4‘/114-3‘; 3) 5\/(0,2)"-8"’; 4) ’ (»%)7-217.
2.

YupocTurh BeIpaskenwue:

1) (Vx)°; 2) 3y )%; 3) (Va - ¥b)s;
6 4
1) (Va2 . Vo¥)2; 5) (\/1/227;) ; 6) | Y¥270% | .
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BrisicHATL, Kakoe M3 4yucea 6GoJbIIe:

v3 vz
1) 3V ynn 3‘“5; 2) (%) WU (%) 2;
3) 4°V3 wmm 4-V2; 4) 2Y3 pam 2.7,
1,4 v2 I 3,14
5 (l) (l) ; (1) (1)
) - HIN = 6) g ) wm g .
4,
CpaBHHTH umcCHa:
1 1 -4 1
1) 0,88% u (Iﬁ-l)“; 2) (1%) 4 m0,41 1;
. Y2 -V5 -5
3) 4,09V2 g (4£) ; 4) (1—1) u (E) :
20 & 13

5) HalinuTe 3HaueHue BhIPAKEHUS:

1) ERE LIPS @-‘3 3) (39 + 36 +33) ¥3-3/2).

° ’

V3 V7

2 ypoBenb. 1) Beruucnure:
1) (7%) 2) (935 3) (VB2)2; 4) (VI6).

2) HaiiguTe 3HaYCHNUE BhIPKCHUS:

1) 22-~3J5,8J3; 2) g1+23z ., 9%;

3) (51+vr2—)1—4'2; 4) (5l-ﬁ)l+ﬁ_(‘[g)0.

1) 21-2v2 _4ﬁ; 2) 32-3V3 , 27»/’5;

3) 9l+V3 , 31-V3 , 3-2-‘/3; 4) 43+V2 | 91-V2 9-4-vV2

IHPAKTHYECKASA PABOTA Ne8

IIpeoOpa3zoBaHue BbIPAKEHU, COAEPIKANIUX CTENEHHN ¢ PAIMOHAIbHBIMU
NnoKa3areJsiMH.

e padoThl: HAYYHUTHCS TPEOOPA3OBBHIBATH BHIPAKEHUS, COJIEPIKAIINX CTETICHHU C
palMOHAIbHBIMU TTOKA3ATEIISIMH.

Pesyabrarsl:

MemanpeOMemete:

BJIaJICHUE HABBIKAMHU TO3HABATEIBHOM, y4e€OHO-MCCIICIOBATEIHCKON M TMPOCKTHOM
NEATEeIbHOCTH, HaBBIKAMH pa3pelieHrus MNpoO0eM; CIIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITETBHOMY MOMCKY METOJOB PELICHUSI MPAKTUYECKUX 3aJ]a4, MPUMEHECHUIO
PA3JIMYHBIX METOJI0B MMO3HAHUS;
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npeomemHuuvle:

c(OPMUPOBAHHOCTb NPEJACTABICHUN O MAaTEMaTHUYECKUX MOHATHUIX KaK Ba)KHEHIINX
MaTEMaTUYECKUX MOJEIISAX, MO3BOJIIIOIIMX ONMCHIBATh U U3Yy4aTh Pa3HbIC NPOLECCHI
U SBJICHMS; IIOHUMAHUE  BO3MOXKHOCTM  aKCMOMAaTHUYECKOIO  ITOCTPOEHUS
MaTeMaTUYECKUX TEOPUH;

Buovwr oeamenvnocmu: HaxoxneHue 3HAYEHUW CTENEHU, WCHOJB3ys IpHU
HEO0OXOMMOCTH MHCTPYMEHTAJIbHBIE CPEACTBA. 3aMChIBAHUE KOPHS N-U CTENEHU B
BUJIE CTENEHU C APOOHBIM IOKa3aTeiaeM U HaoOopoT. POopMysIHpOBaHUE CBOICTB
cTerneHel. BpluncieHue cTeneHeld ¢ paluoOHaJIbHBIM I10KA3aTEEM, BBIIOJIHEHUE
IOPUKHUJIKY 3HAaYEHUs] CTENEHH, CpaBHEHUE creneHel. [IpeoOpa3oBaHue YHUCIOBBIX U
OYKBEHHBIX BBIPAKEHUH, COACPKAIINX CTEIICHHU, IPUMEHSST CBOMCTBA.

Kputepun oneHnBaHus:

1 .0lIEHKa «OTJIMYHO» BBICTABIISACTCS OOyJaromeMycs 3a 6€301IH00IHO
BBITIOJTHCHHBIE 33IaHUS ITEPBOTO, BTOPOTO YPOBHS B IMIOJTHOM 00BEME C YICTOM
PalMOHAJIBHOCTH BBIOPAHHBIX PEIICHHIA;
2.0IICHKA «XOPOIII0Y» BBICTABISAETCS 00yUYaroIIeMycs 32 pabOoTy, BBIMTOJHEHHYIO B
ITOJITHOM 00BEME C HEJ0UCTaMH;

3. OlIEHKA «YJIOBJIETBOPUTEIILHO» BBICTABIIACTCS 00YyUaIOIIeMyCsl 3a BBIITOJHEHHBIC
3aJIaHUsI TIEPBOTO YPOBHS B TIOJTHOM 00BEME;
4. OLICHKA «HEYAOBJICTBOPUTEIHLHOY» BBICTABISACTCS O0yJarONIEMYyCs 3a BBITTOJTHEHHBIS

3aJlaHusl IEPBOTO YPOBHS B HE MOJTHOM 00BEME.

Xoa pa6otbi: | ypoBeHb.

1) BbIYMCIUTE YCTHO U 3aMUIINTE OTBETHI:
1 3

13 , : 2 8 )3
Dt oot ) 0 20 9 ()

| -

2) Beruucnure:
-2

1) 48°, 1072, (%)-l, 0,372, (-1,2)3, (2%) ;

2) V27, V81, V32, V8%, %162, %272
1 2 1 2 3 2
3) 8%, 273, 10000¢, 325, 32 5, (g)".

0

3) HaitnuTe 3HaueHNE BBIPAKECHUS:
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O |

JORMOK
9 2 6 4

3) 87 : 87 —3° . 35;

IlpeacraBuTh B BHAE CTEIEHH C
1

1) ag-JE;
4

4 4)a§:%;

S.

CpaBHHTH umcha:

| -

1
1) 0,88% u (9-)“-
11

’

6.

IMoabaysck ToxkaecTBoM a’ — b = (a

MHOXKHTEeJIH:
1

1 1 2
1) a* -b?; 2) ¥* -1
1 1
4) x - y; 5) 4a® -b?;
2 ypOBeHb.

A 3
4) (5 5] +((o,2)4

11
2) b2 . b . Ub;

5) xL7.x28:x%;

2) (12

2) (0,04)~15 — (0,125) 3;

3 ]"‘
paTMOHANBHBIM TOKa3aTesIeM:

1
8) Vb : b%;

6) y—s,a . y-z.a . 3\/;.

5

o
514 yo,414;

+ b) (a — b), pasnokuUTHL Ha

11
3) a’ -b3;
1

: 1

BrigecTy oOmuit MHOMXHTeJb 38 CKOOKH:

1 1

1 3

1) x2+x; 2) (ab)§+(ac)§; 3) yz—ys; 4) 12xy§-3x2y.

BeiyucauTe:

1)(

—

-0,75 L
#) +810000°:25 (7 19 15

1 2  §

3) (0,001) 3 —22.64% —8 3; 4) (—0,5)~ — 62502 — (2

EE) ; 2) 275—(—2)-2+(3

1 1 1

YopocTUTh:
3 1 1
ab® - b* b b2
1) Ly " % a-b 1 17
a?b? -1 a? + b2

OTBeThTE HA BOMPOCHI:
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1) Kaxkoe umcno siBIsieTCs palliOHaIbHBIM?
2) Kakwue cBOHCTBa BEpHBI JIJIsl CTETICHU C JIFOOBIM pAIlMOHATBHBIM TIOKa3aTeNIeM 1
[IOJIO’KUTEIBHBIM OCHOBAaHUEM?

IHPAKTHYECKAS PABOTA Ne9

HpeoﬁpasoBaHne BblpameHHﬁ, coaepkamux CTENMEHA € I[eﬁCTBHTeHLHbIMH
norasaTeJaaMHU.

He.]'lb paﬁ()TbII HaY4YUTBHCA Hp€06p8,30BI>IBaTI> BBIPpAKCHHA, COACPKAIINX CTCIICHU C
I[GﬁCTBHTGJII)HBIMH ITOKAa3aTCIIsIMU.

PesyabTarhi:
MemanpeomenHuvle:

BJIaJICHUE HABBIKAMHU IO3HABATEIbHOM, y4e€OHO-HCCIIEIOBATENbCKON M IMPOEKTHOM
NEeSATEIbHOCTH, HAaBBIKAMHU PA3pELICHUs MPOOJEeM; CIIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY ITOMCKY METOJOB PEUICHUs NPAKTUYECKUX 3a7ad, IPUMEHEHUIO
Pa3JIMYHBIX METOAOB ITO3HAHMS;

npeomemuuwle:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM O MAaTeMaTUYECKUX MOHATUAX KaK BAKHEHIIMX
MAaTEMATUYECKUX MOJEIAX, MO3BOJSIONIMX OMUCHIBATh U U3Y4YaTh Pa3HbIE MPOLECCHI
W  SABJCHHS; TMOHMMAHHE  BO3MOXHOCTH  AaKCHOMATUYECKOTO  MOCTPOCHUSA
MAaTEMATUYECKUX TEOPUH;

Buowvt oeamenvnocmu: O3HaKOMJICHUE C TOHSATHEM CTEINEHU C JIEWUCTBUTEIbHBIM
nokazaresnieM. HaxokJaeHue 3HaueHUW CTENeHH, UCIOIb3ysS NpPHU HEOOXOAMMOCTU
MHCTPYMEHTAJIbHBIE CPE/ICTBA. 3alUChIBAHUE KOPHS N-U CTENEHU B BHUJE CTEIECHH C
IpOOHBIM TmOKa3areaeM U HaobopoT. DOopMynHpOBaHHE CBOWCTB CTEMECHEH.
BrlunciieHne CTeneHel ¢ palndOHAIbHBIM TI0Ka3aTEeIeM, BBINOJHEHUE MNPUKUIIKU
3Ha4YEHUs CTENEeHH, cpaBHeHUE cTerneneil. [IpeoOpa3zoBaHue YUCIOBBIX U OYKBEHHBIX
BBIPAKEHUN, COJIEPIKALLINX CTEIICHU, IPUMEHSSI CBOMCTBA.

Kpurepuu oueHuBanus:
1.0lI€HKa «OTJIMYHO» BBICTABIISIECTCS OOy4JaromeMycs 3a 0€301n00YHO
BBITIOJITHEHHBIE 33JIaHUs TIEPBOTO, BTOPOTO YPOBHSA B IMIOJTHOM 00BEME C YIETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUH;
2.0lIEHKa «XOPOIIIO» BBICTABIIAECTCS OOyUaromeMycsi 3a paboTy, BHITTOJTHEHHYIO B
ITOJITHOM 00BEeME C HeJ0UCTaMH;
3. OIIEHKA «yJIOBJIETBOPUTEIHHOY BHICTABIISICTCSI O0yUAIOMIEMYCS 32 BBITIOJTHECHHBIS

3aJIaHusl IEPBOTO YPOBHS B MIOJTHOM O00BEME;
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4. o1leHKa «HEYIOBJIETBOPUTEIIHHO» BBICTABIIACTCS 00YUYAIOMIEMYCs 32 BHIITOTHECHHBIC
3a/1aHus TIEPBOTO YPOBHS B HE MOJIHOM 00BEME.

Xoxa paboThi: | ypoBeHnb.
HaiiTH 3HaYyeHHe BHIDAXKeHMA:

l)%-sa npu a = 0,09; 2)s/3:6b apu b =27,
32
Vo Vo* npu b= 1,3; 4) Ya -Ya - Wa® npu a =2,7.

Vo

3)

Pa3sioxknTh HAa MHOMKHTENH, MCHOJB3YS TOXKAECTBO a’ + b =
= (a + b) (a* - ab + b*) nwmm a® - b® = (a - b) (a? + ab + b?):
8 3 1 1

1 1
1) a-x; 2) x?2 -y?; 3) a? -b?; 4) 27a +c?2.
BHQK?JIHTBZ

1) 2¥5.2-Y5; 2) 327 ; 9V2; g) (5¥8)3; 4) ((0,5)V2)"".

Cokpaturh Apo6hH:
1 1 1

2 2 2
w[: Jl_ 2) me+n : 3) c-2¢ +1'
= = m+2Vymn +n Je -1
at - pt
CpPaBHHTbL YMCJIO C eAHHUIeH:
5
1) 2% 2) (0,013)%; 3) (%) - 4) 2743
J3 5-2 V8 -3
w3 ()7 e (1)
) 2 ) F ; 8) 2
2 ypOBeHb.
BuiuucauTe:
5 1 g 1 3 1 3
1) (23 -3 )‘i/_ 2) | 54 : 24 -24:54] ¥1000.

CpaBHUTH 4HcJa:
1) ¥10 u ¥20; 2) ¥5 u ¥7; 3) V17 n ¥28; 4) V13 u V23.

YOpoCTUTh BblpaX<eHue:

J2 +1 J3+1
1) x2V2 ( 1 ) o 2) ( av? ) g-¥3
- ’ 3 )
X

33



OcBo6OAUTHECA OT MPPANMOHAJIBHOCTH B 3HaMeHareje ApoOmu:
D=2 9B i g 2; 5L
J2 -3 5+ 10 N o7 \5 42

CoxkpaTurs ApoOb:

1 8 £

. 2 ab _b5
1) y_'li.y_; 2) 2——2—.
5y% + 20 a® - b’

OTBeThTE HA BOIIPOCHI:

1) Kakoe uncio sBiseTcs ACHCTBUTEIIBHBIM?

2) HpI/I KaKHX YCJIOBHUAX CTCIICHU C IIGfICTBHTeJIBHBIM ITOKa3aTCJICM COXPAaHAIOT BCC
HU3BECTHBIC CBOMCTBA C pallnOHAJIbHBIM ToKa3areyemM?

3) Koraa Beipaxenue 0* He umeeT cmbicia’?

IHPAKTHYECKASA PABOTA Nel0
BpluncieHue U CpaBHEHHE CTENEHHbIX BbIPAKEHUM.
eab padoThI: HAYYUTHCS BBIYUCIISITH U CPABHUBATH CTEIICHHBIE BBIPAKEHUS.
Pe3yabTarthi:

MemanpeOMemete:

BJIaJICHUE HABBIKAMHU [O3HABATEIbHOM, y4e€OHO-MCCIIEOBATENbCKON M MPOEKTHOM
NEeSATEIbHOCTH, HABBIKAMHU PpPAa3pelIeHUs MpoOJeM; CIOCOOHOCTh M TOTOBHOCThH K
CaMOCTOSITEIIbBHOMY ITOMCKY METOJOB PEUICHUs NPAKTUYECKUX 3a7ad, PUMEHEHUIO
Pa3JIMYHBIX METOAOB IIO3HAHMUS;

npeomemHuuwie:

c(OPMUPOBAHHOCTH MPEJACTABICHUNH O MAaTEMaTHUYECKUX MOHATHIX KaK Ba)KHEHUIINX
MaTeMaTUYECKUX MOJIEISAX, MO3BOJIOIIMX ONMKUCHIBATh U U3y4aTh PA3HBIE MTPOLIECCHI
U SBJICHHS; TOHMMAHHE  BO3MOXHOCTHM  aKCMOMATHYECKOTO  MOCTPOEHHUS
MaTEMATUYECKUX TEOPUH;

Buowt oeamenvnocmu: IlpeoOpazoBaHue 4YHMCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
COZEepKAIMX CTEIECHU, MPUMEHSSI CBOMCTBA. PelieHue moka3areiabHbIX YpaBHEHUM.
O3HakOMJICHHE C MPUMEHEHUEM KOPHEW M CTENEHEW NpPU BBIYMCICHUHU CPEIHUX,
JICJICHUHA OTPE3Ka B «30JI0TOM CE€YCHUW». PelreHrne npukiIagHbIX 3a/1a4 Ha CJIOKHBIC
MPOLECHTHI.
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Kpurepuu ouenuBanus:

1.01IeHKa «OTJIMYHOY BBICTABIISCTCS 00ydaromeMycs 3a 6€301muO0IHO
BBITIOJTHCHHBIE 33/IaHUS TIEPBOTO, BTOPOTO YPOBHS B ITOJIHOM 00BbEME C yUETOM
PaIMOHATILHOCTH BHIOPAHHBIX PEIICHHIA;
2.0IIEHKa «XOPOIII0» BBICTABIISETCS OOyJaIoMeMycs 32 paloTYy, BHIITOJHEHHYIO B
MIOJTHOM 00bEME C HeJIOUeTaMU;

3. OlIEHKA «yIOBJIETBOPUTEIHLHO)» BBHICTABIISIETCS] 00YJAIONMIEMYCsl 32 BBITIOJTHCHHBIC
3aJJaHus TICPBOTO YPOBHSI B IIOJTHOM 00BEME;
4. OlIEHKa «HEYIOBJIETBOPUTEIHHO» BBICTABIISIETCS 00YUYAIOIIEMYCs 32 BHITIOJTHCHHBIC

3a/1aHus TIEPBOr0 YPOBHSA B HE TIOJIHOM OOBEME.

Xox padoThi: | ypoBeHb.
Bruraucaure:
1 BeYHCIHTL:
2 7 1
3,93 -2 2
e (i) -(L]3+4-379°; 3) (“ 128+3\/i):§/§.
% ! 5 27 4
5 3
7
2 5 -3 .8
2  Vopocturs Bhipaxenme: 1) ° i BJL,;; 2) a—%.
c ¢ 2
a
1
a—9a2
8 Cokparuts apo6s e
7az+ 21

5 VYnpocruTh BhIpakeHue (%-&-%)2 - (::'/a_—%)z.

2 ypoBeHb. 1) Boruucnure:
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1) 5,310 . 915 :

CpaBHuTh uymucaa: 1) V2 u %;

2 5 23 56

10301
)‘/4 2

2) Y5 u V7.

PacnonouTe uucaa B nopsaaxKe BO3pacTaHUA:

y 1, 2, (1)
2

-1 1
2) 98°, (%) , 325,

CpaBHNTH 3HAYEHHUS BLIPAKCHHN:

1) 3,17 u 4,37;
3) 0,3% u 0,25%;

o (1) = (5)

7) (44/3)7 u (3V4)%;

\3 3
2) (m ,, (1_2);
11 11

4) 2,52 u 2,62

\ -6 -6
o () = ()"
15 ) 16

8) (236) u (6 ¥2)°.

S.Haiigute 3HauE€HUE BBIPAKCHUA:

1) 1020\[7 2) 63+J-
22+J7 51447 ’ 92+V5 314—»/_
3) (251+J§ _52472),5—1—2"2’ 4) (22«/— _4\/—5—!).2-2]5.

ITPAKTUYECKAS PABOTA Nell

Bbiuuc/ieHue U CpaBHEHUE JIOTAPU(PMOB.

Hean paboThl: HAYYUTHCS BHIYUCISTH U CPABHUBATH JIOTapU(PMBI.

PesyabTarsl:
Memanpeomemubple:

Hcnonb30BaTh BCE BO3MOXHBIE PECYPCHI JJIsl JOCTHUKEHHSI TOCTABJICHHBIX LEICH U
peanu3aliyy TJIaHOB JIEATEIbHOCTH; BBIOUPATh YCIEIIHBIE CTPATETHU B Pa3IHMYHBIX

CUTYaIHsIX;
npeomemuuvle:
- chopMHPOBAHHOCTH

BaXXHEUIIIMX MATEMaTUYECCKUX MOJCJIAX, IMTO3BOJIAIOIINX OIIMCBIBATE U U3YydaTbh

IIp CI[CTaBJ'ICHI/Iﬁ O MATCMaTH4YCCKUX IIOHATHAX KaAK
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Pa3HbIC MPOUCCChI U ABJICHUA, IIOHUMAaHHUC BO3MOKXHOCTH dKCHMOMATHYCCKOI'O
IMOCTPOCHUA MAaTCMATHYICCKHX TeOpHﬁ;

Buowt oeamenvnocmu: Vicnonb3zoBanue cBOWCTB (DYHKITUH 711 CpAaBHEHUS 3HAUCHUN
creneHedt u norapudmos. [locTpoeHue rpaduKoB CTENEHHBIX U JOTapU(MUUYECKUX
¢dbynkuumii. Penienre mokasaTenbHBIX U JIOTApU(PMUUECKUX YpaBHEHUN U HEPABEHCTB
10 U3BECTHBIM alropuTMam. BeinosHenue apudMeTuyecKkux JeHCTBUN HaAJl YHCIIaMH,
codeTass YCTHbIE W TNHCbMEHHbIE NpUeMbl. Haxo)kaeHue 3Ha4eHUN CTEICHH,
UCIIOJIb3YS MPU HEOOXOAMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA.

Kpurepuu onieHuBaHusi:

1.01leHKa «OTJIMYHOY BBICTABJISICTCS 00yJaromeMycs 3a 0e30IHO0THO
BBITIOJTHCHHBIE 33JaHUS TIEPBOTO, BTOPOTO YPOBHS B IMOJTHOM 00BEME C YIETOM
PalMOHAJILHOCTH BBIOPAHHBIX PEIICHHIA;
2.0IIEHKa «XOPOIII0» BRICTABIISICTCS O0yUJaIOIIEeMyCs 32 padoTYy, BRIMTOJIHEHHYIO B
ITOJITHOM 00BEME C HeJ0UCTaMHU;
3. OlIEHKA «YJIOBJIETBOPUTEIILHO)» BBICTABIIICTCS 00YUaIOIIeMyCsl 3a BBIITOJHEHHBIC
3aJIaHUsI TIEPBOTO YPOBHSI B TIOJTHOM 00BEME;
4. OLICHKA «HEYJAOBJICTBOPUTEIHLHO» BBICTABJISAETCS O0yJarONIEMYyCs 3a BBITTOJTHEHHBIS

3aJlaHusl IEPBOTO YPOBHS B HE MOJTHOM 00BEME.

Xoxa padoThI: | ypoBeHb.

CamocTtosTenpHas padbora.
1.CpaBHure uncia

a) log2 0,5 ulog2 0,4; 6)log 9ulog 17.
2.Haiinure 3Haue€HUE BBIPAKCHMUS:
a)logz24+l0gx6.  6) a1 =gy fogeas VI = 1)(3log;2 — log,24) : (1073 — 10g;9).
3.BbIUUCIIUTS:
1. logs 4 + logs 9.
2. log, 48 —log, 3.
3. logs 135 — logs 5.

4. Boraucauth 10gq \/ﬁ_b, e 108, b=T
5. YOpocTUTh BBIPAKEHHE
Sled 4+ lg%
le T — 1 141
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6. HaiiT 3HaueHHE BBIPAXKECHUS:
aluggld—lugg‘?+ 103.,;"5 il

7.
BeraucauTns (He MCIOAb3ysa MHUKPOKAJBKYJIATOP):

logs; 2 log, 3 1 ] 2log, 3
1 - - 2 + 1g7; .
) log; 6 logy 6 ) |log, 2 log; 7 g 3) log, 9
8.
BuiuncauTs:
log, 24 — * log, 72 log;14 — L log, 56
1) £ ; 2) ! :
log18 — % logs 72 logg 80 — % logg 150
1
1082 44 10‘2 \/ﬁ o 4) 3 log7 2- E 1087 64
10g3 30 + 8log, 2 4logg 2+ % logy 27
2 ypoBeHb:

CpaBHHUTHL QHCJA:

1) logg g u log, g; 2) log1 9n logl 1%

3 3
3) log, e u log, «; 4) log.‘.—‘/aE u log, 3[2—5
2 2
Beiuucaure:

1) 3610805+101—|()¢‘02 _810¢23;
1

2) (81“ 2" 4+25""‘1=5") .49'%87%;

1Iog2 3+3logg 5

3) 16'71%4% 4 42 ;

1

~log,;9 - log, 6 i el
4) 72- (492 +5 55T,
1. OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI.

[To xakuM TpHU3HAKaM MOYKHO CPaBHUTH J1Ba jjoraprudma? Ha xakue 3meMeHThI
norapugMa obparaeM BHUMaHKE MPU UX cpaBHeHnn? Kakumu popmynamu BbI
BOCIIOJIb3YETECH IIPU PEILICHUU?

8.ChaliTe OTUET Mpeno/1aBaTeto.

ITPAKTHYECKASA PABOTA Nel2
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IIpyMeHeHre OCHOBHOIO JIOTaPU(PMHUYECKOI0 TOKAECTBA.
Heapb padoThl: HAYYUTHCS MPUMEHSATH OCHOBHOE JIOTapU(PMHUUECKOE TOXKIECTBO.
PesyabTarsi:

mem anpedmemnbte:

BJIaACHUEC HaBbIKaAMH HOSH&B&TGHBHOﬁ, qu6HO-HCCHeI[OBaTeJIBCKOI>'I u HpOGKTHOﬁ
ACATCIIbHOCTHU, HABBIKAMHU PA3pPCIICHHA HpO6J’I€M; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIbHOMY ITOHMCKY MCTOIOB PCHICHUA ITPAKTUYCCKUX 3aJda4d, IIPUMCHCHHIO
Pa3JINYHbIX MCTOJOB ITIO3HAHUA

npeomemmuule:

c(OPMHUPOBAHHOCTh MPEACTABICHUNH O MAaTEMaTHUYECKUX MOHATHIX KaK Ba)KHEHIINX
MaTE€MaTHYECKUX MOJEIIAX, MO3BOJIIIOIIMX ONUCHIBATH U M3Y4YaTh PA3HBIE MPOLECCHI
U SIBICHMS; IIOHUMAaHHE  BO3MOXXHOCTH  AKCMOMAaTHYECKOTO  IMOCTPOEHUS
MAaTeMaTUYECKUX TEOPUH;

Buowt oeamenvnocmu: BbITIONHEHUE TPEOOpa30BaHUN BBIPAKEHUN, MPUMEHEHHE
dbopmys, CBSI3aHHBIX CO CBOMCTBaMM cTemneHed u Jsorapudmon. OrpeaeneHue
00JIaCTH TOMYCTUMBIX 3HAUCHUN JIOTAaPU(PMUIECKOTO BEIPAKCHHUS.

Kpurepuu onennBanus:

1 .0lIEHKa «OTJIMYHO» BBICTABIISACTCS OOyJaromeMycs 3a 0€301n009IHO
BBITIOJTHCHHBIE 33JIaHUs TTEPBOTO, BTOPOTO YPOBHS B IMIOJTHOM 00BEME C YICTOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUI;
2.0lIEHKa «XOPOIII0» BBICTABIISICTCS 00yJarOMIEMYCs 32 padOTY, BHIMIOJTHEHHYIO B
MOJIHOM 00bEME C HEeJIOUETaMU;

3. OIIEHKA «yJIOBJIECTBOPUTEIHLHOY» BBICTABIIACTCS 00YUYaIOIIEMYCs 32 BHIIIOJTHECHHBIC
3aJIaHUsI IEPBOTO YPOBHS B TIOJTHOM 00BEME;
4. o1leHKa «HEYIOBIETBOPUTEIIHHO» BBICTABIISIETCS O0YUYaIOIIEMYCS 32 BBIMIOTHEHHbIE
3aJIaHUsI TIEPBOTO YPOBHS B HE IMMOJTHOM 00BEME.

Xoxa pa6oThi: | ypoBeHnb.

1) Boruucnure:

log | 6
) : ’

1) 310R3 IH; 2) 510“516; 3) 10]11}_{102; 4) (

|-
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6log, 2 llog-,-g

1) 35 10332; 2) (;) 3 . 3) 0’32]°ﬂ0,36; 4) 72

2.Haiinurte 3HaYEHUS BBIPAKCHUN:

25" +1 16" _
1. 49" ") 10% +1°

510&’,4 10

1 log, 5
5 4 32—log35 +(_]
log,12 +log, —+1log, —; :
3) g g23 g25 4) 3

Tecr Ne 1
1.

SlogS 3 .looflogoyleg

Brraucnure:
A)9 B)8V6 B)I8 1)3V6 m)27

2.HaiiTu 3HaueHHE BBIPAKECHHUS: loggs 25

%(10g3 81+16"%

A)5 b)15 B)20 1)25 n)l10

3.HCHOHB3Y§I OIIPCACIICHUC U CBOMCTBa HOFapH(pMOB, HaﬁILHTe 3HAYCHHUC BBIPAKCHHUA:
3 lo. 4 1086 14
(; log, 32 + 27| "

2 ypoBeHb.

A9 B3 B4 1)5 n0)b

1) Yopoctute BoIpakeHuUsl, MOIb3YSICh OCHOBHBIM JIOTAPU(DMUUECKUM TOXKIECTBOM:

1+log; 3

a) 5 , 6) 101—1g2 , B) 42]0g43 .

(510g54 7 )4. 6) (1310g411)102134 .

Beraucaute: a)

1 e - 3
log, 15 o log. 7 log, 6 2 log, 2 log, 5 log, 74 ( 10%33 11)
B) 164 ) 4 82 ;11)(8 g ) o) 97 +277 43 )1()8

3) 810g8 2 + 51cng5 6 + 7log7 41

OTBeThTE HA BOMPOCHI:
1) Yewm siBsieTcst torapudm?
2) 3anummTe ornpeaeneHrue Jorapupma CUMBOIUIYECKH.

3) ®opmyiia OCHOBHOTO JIOTapu(MUIECKOTO TOXKIECCTBA.
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IHNPAKTHYECKAS PABOTA Nel3
IIpuMeHeHHEe OCHOBHBIX MPABUJI JIOTapu(pMUpPOBaAHUA.
Hean paboThl: HAYYUTHCS MPUMEHITH OCHOBHBIE TIPaBUIIa JIOTapU(MUPOBAHUS.
Pesyabrartsi:

MemanpeOMemete:

BJIAJICHUE HABbIKAMU I103HABATEIbHOW, y4€OHO-UCCIIEI0BATEIbCKON U MPOEKTHOM
JESITEIbBHOCTH, HAaBbIKAMHU pa3pelieHHs IMpoO0JIeM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEJIBHOMY IIOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a7a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB NIO3HAHUS;

npeomemuuwie:

c(OpPMUPOBAHHOCTh MPEJACTABICHUNH O MAaTEMaTHUYECKUX MOHATHIX KaK Ba)KHEHUIINX
MaTE€MaTHYECKUX MOJEIIAX, MO3BOJISIIOIIMX ONUCHIBATh U U3y4aTh Pa3HbIE IPOLECCHI
U SIBICHUS; TOHMMaHHWE€  BO3MOXXHOCTH  aKCHMOMATHYECKOTO  IMOCTPOCHHUS
MAaTeMaTUYECKUX TEOPUH;

Buowt desamenvnocmu: BpinionHeHre NpeoOpa3oBaHUM BbIpAXXEHUI, TPUMEHEHHUE
(dbopmys, CBS3aHHBIX CO CBOMCTBaMM cTeneHed u Jsorapudmo. OrnpeneneHue
00JIaCTH TOMYCTUMBIX 3HAUYEHUN JOTapU(PMUYECKOTO BEIPAKEHHUS.

Kpurepuu oueHuBanus:

1 .0lIEHKa «OTJIMYHO» BBICTABIISACTCS OOyJaromeMycs 3a 0€301H009IHO
BBINIOJIHEHHBIE 33/IaHUS [IEPBOT0, BTOPOTO YPOBHA B MOJIHOM 00BEME C YUETOM
paIoOHaIbHOCTH BIOPAHHBIX PEILICHUH;
2.01IEHKa «XOpOILI0» BBICTABIISAETCS O0yUaroUeMycs 3a paboTy, BHIITOJIHEHHYIO B
ITOJITHOM 00BEME C HEJOUCTaMHU;

3. OlLIEHKa «yJIOBJIETBOPUTEIHHOY BBICTABIISIETCS O0YUYAIOUIEMYCS 32 BBIIIOJHEHHbBIE
3a/laHusl IEPBOTO YPOBHS B MOJTHOM O0BEME;

4. oLeHKa «HEYIOBJIETBOPUTEIILHO» BBICTABIIAETCS 00YUYaIOIIEMYCs 32 BHIITOTHEHHbBIE
3aJlaHUs TIEPBOTO YPOBHS B HE MTOJIHOM 00BEME.

Xoxa pabotbi: | ypoBeHb
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lg8+1g18

1.Borumciure:a) lg8+1g125 =) 1813-18130=5) 21g2+1g3 -

1 1
log,, 6 +log,, .

log. 25+10g381:H log, 81+log, 16 e)log5 50 -log, 2;1()

r) )

2. Haitnure 3HadeHue BeipakeHus 10gos 3 - 1003 1,25

3.Beruuciuts:logy ; é l0oge243 =2logs3+l0ge4 =l0g,8+10g48 =

OtBeThl (B Oecniopsnke): 2; 2,5; 4,5; 3.

4.Bpryuciaute, IpUMEHssi CBOMCTBA JIOrapu(hMoOB:

1) logg 12 — logg 15 + logg 20;
2) logg 15 + logy 18 — logg 10;

3) % log, 36 — log, 14 — 8log; ¥21;

4) 2log, 6-%log1 400 + 3log, V45.
3 3 3

5.BrinonauTe npeodbpazoBaHue BhIPAKEHUH:

l°g38 . log5 27. loga 36 — log5 12. log78

1) 2) ; 3) 4)

6.

Hatt™s x mo ganHomy ero Jgorapudmy (a > 0, b > 0)
1) log; x = 4 log, a + 7 log, b;
2) log, x = 2 log; a — 3 logy b;
3) log, x = g log, a—%log1 b;

2 2 2
4) logz_ X = % logz a +f; log‘g b.
3 3 3

7.Pa3bepure perieHne mpuMepos:

[Tpumeps! iepexoa K HOBOMY OCHOBAHUIO Jorapudma:

logy11  logyll
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log,81 4
logs5h logsh’

[TepeliT MOKHO K TFOOOMY HOBOMY OCHOBAHHUIO (ITOJIOKUTEIHLHOMY U OTIIMYHOMY

OT €UHHUIIBI).
YHpocTUTh BBIpaKEHUS:

a) log, 64 + log 64 + log,- 69;
6)9 log.-8 — 3 log; 4:
B) 2log: 3 + 4log,; 2.

Otser. 1) 210g56.2) 11log; 2; 3) 3log; 2;
2 ypOBEHbD.

7.Pa3bepure penieHre npuMepa:

log 2.0 fom -
0g - " log gyl 20 ! lu,-_{qﬁ_::
o VI oo_gp 3

YHpOCTHM BCE ITOKA3aTEIN CTCIICHEH: Hallla 3a/la4a IIPUBCCTU UX K JIOFapI/I(I)MaM, B
OCHOBAHHMHU KOTOPBIX CTOUT TO KE YHUCJIO, YTO U B OCHOBAHUHN CTCIICHMU.

5 = log | 2.5 5
log 2.5 = 2log 2.5 log 2.5 log 6.25
] —_— = _ ~ J ] — ~ ] — )
Ve o= 2 =(mmo cBoiicTBY) =  =(mo cBOWCTBY)  * = =
| b B_1, 3 3 ] |
= S T — = g —_ = o 3 - e — f= I—
08 ,,q (729 ) 0g_4(7.25 ) =glog_(7.25 ) = ].{}e':_"}}_l.l'“_.:l} 1“5—1;[_“--",.

9 K gz _4 9 K _ 9 K = 2 o
11{};1,";3..::11{}5_1; 2 :—F1{};{,{3..:=31{}g.{3..:=1{}g,{2..: =1{}5_1;.{EJ.3.:

IToncraBum nokasaresnu, KOTOPbIE Y HAC ITOJIYYUIIUCh B UCXOIHOE BBIPAKEHUE.
[Homyunm:

log 6,25 lu,'_{_:“.l_.!?:] log 6,25
2 3

2 -7 =3 =6.25-T.20+6.25=5.25
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BuiyMCAHUTH:
log, 24 — L log, 72
1) 2 :
log;18 — % logs 72

log, 4 + log, v1 .
log, 20 + 3log, 2’

3)

2.IL]'I$I YCBOCHUM MaTCpuajia ImpeajaaracTcia TeCT ¢ KOAUPOBAHHBIMU OTBCTAMMU. B

log;14 — L log, 56
2) e ;
logg 30 — % logg 150

3log, 2 — L log, 64
4) 2

4log, 2 + % log 27

PE3YJILTATC IIPABUJIIBHOT'O BBIIIOJIHCHUA, KOTOPOI'O IIOJIYIaCTC s q)aMI/IJ'II/IH

MIOTJIAaHACKOI'O MaTEMaTHUKa

I BapuaHT

Breruucnure:

In128
1. In4

P-124, E-32, 11 -In124, H-3,5

1
5 log.log.7 - log, =

P-1/7, E-1,II-1, H-6

log,(2 )

3,27
P-81, E-54, I1-8, H-29

log, 8 +log, 2
4 log,36-1log,9

P-8/9, E- loga4, 11-10/27, H-4

2
5. log,x - log,7 = ;1094125

P-35, E-125/7, 11-63, H-(5+l0g,7)

II BapuanT

Breruucnure:

In125
1. In5

P-75, H-3, E-35, I1- In25

log.log, 1, log , 11
2, 23 n

P-1/11, H-1, E-1, T1-10
3. 8 log, 4
P-16, H-32, E-12, [1-64

log,16 +log, 4
4 log;24- log, 6

P-logs16, H-10/9, E-3, I1-10/3

2
5. log,x - log,5= 5—]09932

P-10,H-32/5, E-(2+logs5), I1-20

YHpOCTI/ITB BBIPAKCHUA:

a) log; 64 + log,; 64 + log,- 69;

6)9 log,,8 —3log,4;
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B) 2log: 3 + 4log,; 2.

OTBerT. a) 11log, 2; 6) 3log, 2; B) 2log_6.

OTtBetbTe Ha Bompockl: 1) Kakue ocHOBHBIE MpaBuiia JorapupmMupoBaHus
UCIIOJIb30BaHbl B ipumepe Ne7?

3) Kak dhamunus motiaaHcKOro MaTeMaTrKa, COCTABUBIIIETO TaOIUIIbI JIoTapudMoB?

IHPAKTHYECKASA PABOTA Nel4
IIpeoOpa3oBaHue BbIPAXKEHUI, COAEPKAIMX CTENEHU U JJOrapudmbl.

e paboThl: HAYYUTHCS TPEOOPA30OBBHIBATH BHIPAXKEHUSI, COJICPIKAIIUE CTEIICHU U
JorapuMsl.

Memanpebmemubte:

PesynbraThl: BiajeHHEe HaBbIKAMH TO3HABATEIbHOM, Y4eOHO-MCCIEAOBATEIbCKON U
MPOCKTHOM JESATENHHOCTH, HABBIKAMHU pa3pelieHus MpoodsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOHUCKY METOJOB PEUIEHUS MPAKTUYECKUX 3aj1ad,
MIPUMEHEHUIO PA3JIMYHBIX METOJOB TTO3HAHUS;

npeomemmuuwle:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O MAaTEeMAaTUYECKUX MOHATHUIX KaK BaXKHEUIIIHUX
MaTeMaTUYECKUX MOJIEIISAX, TTO3BOJISIONIUX OMKUCHIBATh U U3y4aTh Pa3HbIE MPOIIECCHI
M SBIICHHS; TOHMUMAHHUE  BO3MOXXHOCTHM  aKCMOMATUYECKOTO  MOCTPOCHHUS
MAaTEMATUYECKUX TEOPUH;

Buowt oesamenvnocmu: IlpeoOpazoBaHne 4YHUCIOBBIX M OYKBEHHBIX BBIPAKEHUN,
colepKaluxX CTeNeHW, TMPUMEHSAS CBOWCTBA. BpImonHeHne mpeoOpa3oBaHU
BBIPDOKECHHUM, TpUMEHEHUE (GOPMYIN, CBSI3aHHBIX CO CBOWCTBAMHU CTEMCHEH U
norapupmoB. OmnpeneneHue 00JacTU AOMYCTUMBIX 3HAYEHUW JIOTapu(PMUIEecKOro
BBIPAXKEHUSI.

Kpurepuu oueHuBaHus:
1.011eHKa «OTJIMYHOY BBICTABIISIETCS 00yJaroneMycs 3a 6€301rud0IHO

BBITNTOJIHCHHEBIC 3alaHUA IICPBOIr0, BTOPOI0 YPOBHA B IIOJTHOM o0BeMe ¢ Y4€TOM

PaIMOHAIBHOCTH BHIOPAHHBIX PEIICHUI;

45



2.0lIEHKa «XOPOIII0» BBICTABIIAECTCS OOyUaromeMycsi 3a paboTy, BHITTOJTHEHHYIO B
IIOJTHOM 00BEME C HEJIOUCTAMHU;
3. OlICHKA «YJIOBJIETBOPUTEIILHOY» BBICTABIISICTCSI 00YUYaIOIIEMYyCsl 32 BBINIOJHCHHBIC
3aJIaHusI IEPBOTO YPOBHS B MIOJTHOM O00BEME;
4. OLICHKA «HEYJAOBJICTBOPUTEIHLHO» BBICTABISAETCS O0yJArOIIEMYCs 3a BBITTOJTHEHHbIE
3a/1aHUs TIEPBOTO YPOBHS B HE TIOJIHOM OOBEME.

Xoxa pa6otbi: | ypoBeHb
1.3anava. HaiiTu 3Ha4€HUS BBIPAKEHUI:

1)logs 270 — loges 7,5 2) logs 775 — logs 6,2
3)7° - 31: 218, 4) 247 :3%: 16°, 5) 30°: 6°: 252,

33
. aglog;3. ologgil logg 125.
6) 5 49 o8 ' 3 o8 + 2 o8e ' 5 lugg5 121

2. BeraucnuTs: a) 1g8+1g125; 6) log,7-log,7/16  B) logs16/logs4.
r) 81'09275 Iogs4 I[)(8|0923 + 31/ IogZB) _ |Ogo,25.

b | =

e | 1

;‘1_‘| 25_:1“]."
1 L8 L5

3. Beruncnure: a) 270 5 6) 277 ;) ) ,r) 625-57

a~" 1

| B
L

o)a~a™®  mpu a=2

Camonposepka:

1. Hatigure: a)

PR
T .
lzg, 2

2. C moMOIIbI0 OCHOBHOT'O JIOTapU(PMUIECKOTO TOKAECTBA BHIUUCIHUTE: 3
3. TIponorapudgmupyiite no ocHoBaHHIO 2 BeIpakeHue 160 e e>0.5>0)
- 2 - 3
logs x=2log: 7T+ —log; 27 ——log; 16
o —_ —_ —_ _,..r —_
4. Haiigure x, eciiu -

2 ypoBeHb.

1 .BpauciauTh 3HaUCHHUE BbIPAKCHUSA:

log, (90)—log, (18)-log,; (4)-log, (7).

46



[ e

1, - 2
] E 9.0,027 * + % 483 i:
2. Beuncnuts: a) 17 ; 6) 277 ; B) V23 \9J
2%.3=7
o) 277 mpu a=2
22
, 1 12+ .34
2y 2 42 (10 1
3 Borumciure: a) -2/ ; 6) 1257 ;) \64) o) 44
xf-
1) P npu a=2
Camonposepka:
1
3035? loge, 8
25 . §) 0€6s S

1. Haiigure: a) ;

2. C nIOMOIIbI0 OCHOBHOTO JIOTApU(PMHUIECKOTO TOKIECTBA BEIUUCIINTE:

C-I

) — o
3. ITponorapudmupyiite 110 ocHoBanmo 10 Bepaxenue #1006° le>0. 5>0)

1

log,x=2log,5——log, 8+log, 02

Lad

4. Haiigute x, eciu

OTtBeTbTe Ha BOMpoCkL: a) Jlailite onpenenenue norapudma uucna. 0) aiite
oTnpeJeieHNe CTETICHH YnCIa.

IMPAKTUYECKAS PABOTA Nel5

HccienoBanue cBOMCTB JTMHEHHOM, KBaAPATUYHOMN, KYCOYHO-TMHEHHON U
APOOHO-PAIIMOHAIBHON PYyHKIMI
Ieab: HayuyuTHCS UCCIIENOBATH JIMHENHYIO, KBAAPATUUYHYIO, KYCOUYHO-JIMHENHYIO U
JTPOOHO-paIMOHATBLHYI0 (DYHKIIUH.
Pesyabrarsl:
npeaMeTHbIE:

- ¢(hOPMUPOBAHHOCTh TPEJICTABJICHUA O MaTeMAaTUKE KakK YacTH MHPOBOM

KyJIbTYpbl M MECTE MaT€MaTHKU B COBPEMEHHOW IMBWIM3ALMH, CHOCO0ax

ONYCaHMS SIBICHUU pPCaIbHOI0O MHMpa Ha MATCMAaTHYCCKOM A3BIKC;
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- ¢OPMHUPOBAHHOCTh TPEACTABICHUA O MAaTEeMAaTHYECKUX TMOHATUSAX Kak
BOXHEUIIINX MAaTEMAaTUYECKUX MOJIEIAX, MO3BOJSIONIMX OMUCHIBATH U U3Y4YaTh
pasHbIe MPOLECCHl U SBJICHUS; MOHUMAaHUE BO3MOXHOCTU AKCHOMATHUYECKOIO

IMOCTPOCHHUA MATCMATUYCCKHUX Teopnﬁ;

MeETalnpeaIMETHLIC:

- YMCHHC CaMOCTOATCIBHO OIIPCACIIATL LCIIN ACATCIIBHOCTU U COCTABJIATH IJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIbHO OCYHICCTBIIATD, KOHTPOJHUPOBATHb 151
KOPPCKTHPOBATL ACATCIIBHOCTDb, HUCIIOJIbL30BATh BCC BO3MOKHBIC PCCYPChI AJIA
JOCTHXKCHHA IIOCTABJICHHBIX L[CJ'ICfI U pcalu3aly IINIaHOB ACATCIBbHOCTH,

BBI6I/IpaTI> YCIICIIHBIC CTPATCIUN B PA3JIMYHBIX CUTYAIIUAX

JIMIYHOCTHBIE:
- C(l)OpMHpOBaHHOCTB HpeIICTaBJIGHI/Iﬁ O MAaTCMATHUKC KaK YHHUBCPCAJIBHOM A3BIKC,
HayKH, CpPCIACTBEC MOACIHMPOBAHUA SIBIICHUM U IponcCcoB, UACAX U MCTOAAX

MAaTCMAaTHKH,

Buabl nesiTtesIbHOCTH:

O3HaKOMJIEHHE C I0Ka3aTeJIbHBIMU PACCYKICHUSIMU HEKOTOPBIX CBOMCTB JITUHEUHON

Y KBaJIpaTUYHON PYHKIMH, IPOBEICHNE UCCIIEI0BAHMS INHEWHOM, KyCOYHO-

JUHENHOM, TPOOHO-IMHEWHON U KBaIpaTUYHON (DYHKIIHI, MOCTPOCHUE UX TPA(UKOB.

Kpurepuu oueHuBaHus:

1. onleHKa  «OTJAMYHO»  BBICTABJISIETCA ~ oOywaromemycss 3a  0e301M00YHO
BBITIOJIHEHHBIE 3a/IaHUsI TIEPBOTO, BTOPOTO U TPETHETO YPOBHS B IMOJITHOM 00BEME C

Y4E€TOM PalMOHAIIBHOCTH BBIOPAHHBIX PELICHUM;

2. OLICHKa «XOPOLIO» BBICTABJSIETCS 00ydaromeMycs: 3a 6e301HnO00YHO
BBITMOJIHEHHBIE 33/1aHUS [IEPBOT0, BTOPOTO YPOBHS B IIOJIHOM 00BbEME C yUETOM
pPalMOHAIBHOCTH BBIOPAHHBIX PELICHUM;

3. OLIEHKA «YJOBJIETBOPUTEIHHO» BBICTABJISETCS OO0y4YalOIIEMYCs 3a BBINOJIHEHHbBIC

3aJIaHusl IEPBOTO YPOBHSI B TIOJTHOM O00BEME;

- OIICHKA «HCYAOBJICTBOPUTCIBbHOY» BBICTABIIACTCSA O6yanOHICMYC$[ 34 BBIIIOJIHCHHBIC

3aJIaHusI IEPBOTO YPOBHS B HE IMOJTHOM 00BEME.
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Xon padoThI:

HpOBeCTI/I ITIOJTHOC UCCJICAOBAHHUC (I)YHKHI/H/I " ITIOCTPOUTH €€ Fpa(I)I/IK
l. 1) y=x+4%, 2) y =5 — 2x; 3) y:Z—%(X_l); 4) y=(x+1)2—x2; 5)

1 1
y = |2x — 3|; 6)y=m; 7)y=2—;; 8)y=é; 9 y=x?-3;10)y =2x—

x%; 1)y = 6 — 7x — x?;

X% +x-2

Il. 1)y=3x+2; xe[-1;3]; 2) y= — )y =3x—|2x+4]|;
2
4)y=§,|x|£4;5)y=|zxx+_15|;6)y=%+2x;7)y=x2+2x,xe[—2;1]; 8)y=

x? — 6x + 1,x€[0; 4];

>
1. 1) y={2x+1npmx_ 1,

—x—2npux < —1; DY =15x=3l—Ix+1[; 3y = Ix[+Ix+2[ +

x—=34)y=[1-3, XI=22 5)y="56y=Ix-97)y=2x+Ix| - 3;

IHNPAKTHYECKAS PABOTA Ne 16

Haxo:xknenue odJiactu onpeaesieHUs U 00J1aCTH 3HaAYeHNsI QyHKINH
Heab: HAyuYnTHCS HAXOAUTH 00JIACTH OMpeieNICHUsI U 00JaCTh 3HaYeHUsT (QYHKIIUH.
Pe3yabTarthi:
npeaMeTHbIE:
- ¢(hOPMHUPOBAHHOCTh TPEICTABICHUA O MaTeMaTUKE KaK YacTH MHPOBOU
KyJIbTYpbl M MECT€ MaTEeMaTHKH B COBPEMEHHOHN IMBWIIM3AIIMH, CIIOCO0aX

OIMCaHUS SABJICHUU pCalJIbHOI'0O MHpa Ha MAaTCMATHYCCKOM A3BIKC,

- ¢hopMHPOBAHHOCTh TPEACTABICHUM O MAaTEMAaTHYCCKHX IIOHATHSAX Kak
BAKHEUIIINX MATEMATUYECKUX MOJEISAX, MO3BOJSIOIIMX OMUCHIBATh U U3y4aTh
pa3HbIe MPOLECCHl U SBICHUS; MOHUMAHUE BO3MOXHOCTH aKCHOMAaTHYE€CKOIO

IIOCTPOCHUA MATCMATUICCKUX TeOpHﬁ;

MeETalpeaIMETHLIC:
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- YMCHHC CaMOCTOATCIBHO OIIPCACIIATL LCIIN ACATCIIBHOCTU U COCTABJIATH IJIAHBI
ACATCIBbHOCTH, CaMOCTOATCIIBHO OCYyIICCTBJIATD, KOHTPOJHUPOBATH n
KOPPCKTHUPOBATh ACATCIIBHOCTL, HUCIIOJIb30BATb BCC BO3MOZKHBIC PECYPChI IJIA
JOCTHXKCHHA IIOCTAaBJICHHBIX ueﬂeﬁ U pcalin3alvu IINIaHOB ACATCIBbHOCTH,

BLI6I/IpaTI> YCIICIIHBIC CTPATCIUN B PA3JIMYHBIX CUTYAIIUAX

JINYHOCTHBIC.
- C(l)OpMHpOBaHHOCTL HpeI[CTaBJIeHI/Iﬁ 0 MAaTCMATHUKC KAaK YHHUBCPCAJIbHOM SA3BIKC,
HayKH, CpPCIACTBEC MOACIHMPOBAHUA SIBJICHUN U IponccCCcoB, UACAX U MCTOAAX

MaTEMAaTHKH;

Buabl nesiTtesIbHOCTH:

Haxoxnenue oGnactu onpezenenus u oonactu 3Hadennit pynkuuu. [loctpoenue u

yTeHue rpaduKoB QPYyHKIUH.

Kpurepuu onenuBanus:

1. OLIEHKA «OTJINYHO» BBICTaBIIsSIETCA O0yvarolemMycs 3a padoTy, BBIIOJIHEHHYIO
0e30mH1O004YHO, B TMOJHOM OOBEME C YYETOM palMOHAIBHOCTH BBIOPAHHBIX

pELIeHMI;

2. OLICHKA «XOPOILI0» BBICTABJISETCS 00yHaromeMycsi 3a padoTy, BBIIIOJHEHHYIO

B IIOJTHOM 00OBEME C HCOOYCTaMU,

3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABISIETCS oOOydawleMmycs 3a padorty,
BBIMIOJIHEHHYI0O B He noJHOM o0beme  (He wmeHee 50% mpaBUIIBHO

BBITIOJIHEHHBIX 33/1aHUI OT o01Iero oobeMa padoThl);

- OIICHKa «HEYJIOBJIETBOPHUTEIHLHO» BBICTAaBIIAECTCA oOydaromeMycs 3a pabory,
BBINIOJIHEHHYI0O B HE MOJMHOM oObeMe (MeHee 50% mNpaBUIBbHO BBINOJHEHHBIX

3a/laHuii OT 001Iero oobeMa padboThl).

Xoxa paboThi:

50



Haiigure obsacTs onpeaeieHNA (QYHKIIHH:

_ 3x -2 5 + 6x
a)y=j5,3 BY= x4
6 7
6)y=x2—16; P)y=25_x2-

ITocrpotite rpaduk 3aaHHON QyHKIMH, HaliiuTe 00J1aCTh OIpe-
nejsieHuA U 06J1acTh 3HAYEHUNH QyHKIuM:

ayy=x%+2; B)sz;;

6) y =3 — 2x% r) ¥y = Jx - 3;

Jau rpaduk pyakmun y = f(x). Onpenenure mo rpaduky: a) 001aCTh ONpeICTCHUS
¢byHKIMK; 0) MHOKECTBO 3HAUYCHUN (DYHKIIHH;

i

/\ I
~af -1.5 0 1.5 x ./e\
3,5 =2 -

|

Haiitu oOnacteb onpeaeneHus QyHKINUN:

. 1) f(x) = 21 3) f(x) = VZ—x; 4) f(x) = iz
1. 1) 1) f(x) = ) f(x) =Vx2 — 4 4)f(x) = Vx2 — 3x + 2;

=
1. 1) f(x) = /le 2) f(x) = - 1,3)f(X)—\/2X2—5X+2+m—:X;

X+1

Haiitu 3HaueHus QyHKIIMU TPU YKa3aHHBIX 3HAYEHUAX X:

2 1
D) =——, x=1x= 2f(x)=-—,

x=-3, x=t+1;

>
3) f(x) = {_i’ i 2 8’ B TOYKax — 2; —%; 0; 5;

Haiitu oOnacth 3HaueHUs PYHKIIUU:

1)y—— 2)3/—2+— 3 f(x) = 3

INPAKTHYECKASA PABOTA Ne 17
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HccnenoBanue cBOMCTB PyHKIUN: MOHOTOHHOCTD, Y€THOCTh, OTPAHMYEHHOCTD,
MePUOIUYHOCTD.
Iean: HayuuTcs uccienoBaTh (YHKIIMIO HA MOHOTOHHOCTb, YETHOCTb,
OTPAHUYEHHOCTh, IEPUOIUYHOCTD.
PesyabTarsbl:
npeaMeTHbIE:

- ¢(hOPMUPOBAHHOCTh TPEICTABICHUA O MaTeMaTUKE KaK YacTH MHPOBOU

KyJIbTypbl U MECT€ MaTEeMaTHKH B COBPEMCHHOM INMBUJIM3AIMH, CIOCO0ax

OIMMCAHMS SABJICHUU p€ajIbHOI0 MHUpPa HA MAaTCMATUYCCKOM S3bIKC,

- C(l)OpMHpOBaHHOCTB HpeI[CTaBJIeHI/Iﬁ O MATCMAaTHYCCKUX IIOHATHAX KaAK
BaXXHEHUIINX MaTEMaTHYECCKUX MOJCJIAX, ITO3BOJIAIOIINX OIIMCBIBATL U U3Yy4daThb
Pa3HbIC IIPOLCCCHI U ABJICHUA, IIOHUMAaHHUC BO3MOKHOCTH AKCHOMATHUYCCKOI'O

IMOCTPOCHUA MAaTCMATHICCKHUX TGOprI;

MeETalnpeaIMETHLIC:

- YMCHHC CaMOCTOATCIBHO OIIPCACIIATL LCIIN ACATCIIBHOCTU U COCTABJIATH IJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIBHO OCYIICCTBJIATD, KOHTPOJHUPOBATH u
KOPPCKTHUPOBATL ACATCIIBHOCTL, HCIIOJIb30BATh BCC BO3MOZKHBIC PCCYPChI IJIA
JOCTHXKCHHA IIOCTAaBJIICHHBIX L[CJ'ICfI U pcalu3alu IIJIaHOB ACATCIBbHOCTH,

BBIOMPATH YCTECIIHBIE CTPATETUN B PA3TUYHBIX CUTYAIIHSIX;

JINYHOCTHBIE:
- c(hOpMHUPOBAHHOCTH MPEJICTABIICHUI O MAaTEMAaTHUKE KaK YHUBEPCAILHOM SI3bIKE;
HayKH, CpPEJCTBE MOJCIMPOBAHUS SIBJICHUN M MPOIECCOB, MACSIX U METOJax

MaTEeMaTHUKH;

Buasbl nesiTe IbHOCTH:

[Toctpoenue u urenne rpadukoB Gpyukiuit. MccnenoBanue pyukmun. [loctpoenue n
yreHue rpadukoB pynkuuid. CoctaBnenue BUA0B QyHKUIUN IO JaHHOMY YCJIOBHIO,
pelIeHre 3a7a49 Ha OKCTPEMYM.

Kpurepuu oueHuBanus:
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OLIEHKA «OTIIMYHO» BBICTABIIIETCS 0OydaromeMmycs 3a paboTy, BBITOTHEHHYIO
6e301mu00YHO, B TOJHOM O0BEME C YUYETOM pPAlHUOHAIBHOCTH BHIOpaHHBIX

PCUICHUU,

OLIEHKA «XOpOIL0Y» BBICTABISETCS O0ydaromemMycs 3a paboTy, BHIIOJHEHHYIO

B IIOJTHOM 00OBEME C HCOOYCTaMU,

OIICHKA «YJOBJICTBOPUTEIBHO» BBICTABIISIETCS OOydaromemycs 3a paloTy,
BBITIOJIHEHHYI0O B HE TOJIHOM o00beme  (He wmeHee 50% mpaBUIIBHO

BBITIOJTHEHHBIX 33/1aHUN OT 00111eT0 00BheMa paboThl);

OLIEHKAa «HEYJOBJIETBOPUTEIBHO» BBICTABIETCS OOywaromemycs 3a padory,

BBIIIOJIHEHHYI0O B HE MOJHOM o0beme (MeHee 50% mpaBUIBHO BBINOJHEHHBIX

3a1aHU# OT 00I1Iero 0ObeMa paboThI).

Xoa pab6oThi:

I/ICCJIGILOBEITB Ha YCTHOCTD (bYHKHI/II/II

1) y=5x 2)y=; 3) f() =x*—x?+1; 4) y=x+5) f(x) =|xl; 6) y =

X

(& =7x; 7) y=V2x7 +6x; 8) y=—+— 9 y=5— 10) f(x) =x% -

1=l 1) £ = 2 12) f) = 25 19) F = (T e ¥ 7

Uccnenyiite GyHKIIMM HA MOHOTOHHOCTD:

1 a)y=2v -3 By=2 -

2 ﬁa)y=x2-;-2x+1,x>—1; By=—x2+6x—-12, x 2 3;
6)y=x12,x<—2; r)yzx_—_}:,x>—5.

Uccnenyiite pyHKUIMN HA OTPaHUYEHHOCTb:

1. a)y=x*-8x+1; B) y = —2x% — 6x + 15;

6)y=2xx_4,x>0; r)y=51:2;‘,x<1.
2 a) y = J-x + 4x - 5; B)y=+-2x + 8x + 9;

x2 —4x +1 5
Dy=\"75 VY=g ee
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ITocrpouts rpadMK M BBISICHHTH, ABJAETCA JIM OrpPaHHUYEHHOMN
byHKIHAA:
1)y={

x2+2x+2 mpu x<1,
Vx mpu x>1.

2x—-x% mpn x<1,
2—x nmpn x>1;

2)y=[

Jlan rpaduk ¢yukimuun y = f(x). Onpenenure mo rpaduky: a) MIPOMEKYTKH
MOHOTOHHOCTH; 0) HynIM (QYHKIHUH, B) MPOMEKYTKH 3HAKOIOCTOSHCTBA; T)

CUMMETpHIO Tpaduka.

Han rpaduk ¢pyukiuu f. Onpenenute no rpaduxy: TIpOMeKyTKH MOHOTOHHOCTH U
TOYKH IKCTpEMyMa

INPAKTHYECKAS PABOTA Ne 18

IocTpoenne rpadguka creneHHo GyHKumnu.
Heab: HAyuYnuTHCS CTPOUTH rpadvK CTETIEHHON (QYHKIIHH
Pesyabrarsl:
npeaMeTHbIE:
- chOPMHUPOBAHHOCTh TMPEJICTaBICHUM O MaTEMaTHYECKUX MOHATHIX Kak

BaXXHCHUIIIMX MATEMaTUYCCKUX MOJCJIAX, IMMO3BOJIAIOIINX OIIMCBIBATE U U3YydaTbh
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Pa3HbIC MMPOUCCChI U ABJICHUA, IOHUMAaHHUC BO3MOKHOCTH aKCHOMATHUYCCKOI'O

IMOCTPOCHHUA MATCMATUYCCKHUX Teopnﬁ;

- BJIaACHUC CTAaHAAPTHBIMH IIPUCMaMH PCHICHUA CTCIICHHBIX ypaBHCHI/Iﬁ u

HEPaBEHCTB;

MeETanpeaMEeTHLbIC:

- YMCHHC CaMOCTOATCIIBHO OIIPCACIIATD OCIU ACATCIbHOCTH U COCTABJIATH IIJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIbHO OCYHCCTBIIATD, KOHTPOJJIHUPOBATH u
KOPPCKTHUPOBATL ACATCIIBHOCTDb, HUCIIOJIB30BATh BCC BO3MOKHBIC PCCYPChI AJIA
JOCTHIKCHHSA IIOCTAaBJICHHBIX ueneﬁ H pcaln3alvn INNIAaHOB ACATCIBbHOCTH,

BBIOMPATH YCIEUIHBIE CTPATETHH B PA3JIMYHBIX CUTYAIUX;

JIMYHOCTHBIE:
- ¢(hOpMUPOBAHHOCTD MPEJICTABICHUN O MaTEMAaTUKE KaK YHUBEPCAIbHOM S3bIKE;
HAyKH, CPEACTBE MOJECIHUPOBAHMS SABJICHUN U IIPOLIECCOB, UIEIX U METONAX

MAaTCMAaTHKH,

- Pa3BUTHE JIOTUYECKOTO MBIILICHUS, MPOCTPAHCTBEHHOIO BOOOpaXKeHUs,
QITOPUTMUYECKON  KYJbTYPBI, KPUTUYHOCTH MBIIIJICHUSI Ha  ypPOBHE,
HEeoOXoauMOM il Oynymied npodecCHOHaNbHOM — AESTeNbHOCTH, Ui

IIPOJIOHKEHUS 00pa30BaHM M CaMOOOpa30BaHuUS;

Bujambl nesiTeJ IbHOCTH:

Boruucnenne 3HaueHudd GyHKIMA 1O 3HaYeHWio aprymeHta. OrnpejaeneHue

MOJIOKEHUS! TOYKM Ha rpaduke Mo ee KoopauHataM M HaoOopoT. Mcnonb3oBaHue

CBOMCTB (PyHKIUU 1uisi CpaBHEHUs 3HadeHWi creneHedd. [loctpoenue rpadukos

CTENEHHBIX (DYHKIIHIA.

Kpurepuu onenuBanus:

1. OIICHKA «OTJIMYHO» BBICTABIISIETCS 0OydYaromeMycsi 3a paboTy, BBITIOJHEHHYIO
0e30mK1004YHO, B TMOJHOM OOBEME C YYETOM palMOHAIbHOCTU BBIOPAHHBIX

pELICHUN;
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2. OIICHKA «XOPOIII0» BBICTABJISAETCS 00yJaromeMycsi 3a padoTy, BBITIOJHEHHYIO

B IIOJTHOM 00BEME C HCOO0UYCTaMU,

3. OLIEHKA «YyJOBJIETBOPUTEIBHO» BBICTABISIETCA OOydaromemMycs 3a paboTy,
BBITIOJTHEHHYI0O B He TMOJHOM o0beme  (He wmeHee 50% TpaBHIIBHO

BBITIOJTHEHHBIX 3aJ]aHUN OT 00111er0 00beMa paboThI);

- OICHKAa «HCYAOBJICTBOPUTCIIBHO)» BBICTABJIACTCA O6y‘{aI-OHI€MYC5I 3a pa60Ty,
BBIIIOJTHCHHYIO B HC IIOJIHOM o0BeMe (MeHee 50% IMPaBHUJIbBHO BbIIIOJTHCHHBIX

3aaHuil OT 001Iero oobeMa padoThI).

Xoxa pa0oThI:

Haiitu o0nacTh onpeaeneHus: CTeeHHON (PyHKIINH:

1

2
Dy=vVx+2; 2)y=vV5-2x; 3)y=-2x3; 4)y=3(x-1)"1%

[TocTpouTs rpaduku GyHKIIHIA:

N| =

Dy=x% 2)y=x% 3Ny=x% 4dy=x

HN3zo6pasuTs cxemaTHueckd rpaduk GyHKIHMH B yKasaTh eé 06-
JIACTh OTMpe/IeJIeHUA H MHOXKECTBO 3HAYeHHUH; BhIACHUTH, ABJIAET-
cA J¥ QPYHKIHA OrpaHUYeHHON cBepxy (CHHM3Y):

1) y=2x% 2) y=x° 3) y=x7;

4) y=x% 5) y=x% 6) y=x°.

56



Haitrn HaunbGosbinee W HAMMEHbIIee 3HaYeHHA PYHKIUH Ha 3a-
AAHHOM OTpe3Ke:

1) y=x' xe[-1;2); 2) y=x", xe[-2; 3];
3) y=x", x €[-8; -1]; 4) y=x2 x e[l; 4]
ITocTpoiiTe u cpaBHUTE rpaduKU PYHKIHUA:

1 . 1
a)y=§/; u y=x3; 6)y=4\/; u y=x4.

pojen

M3BecTHO, uTO f(X) = x2. BeIuucauTeE:

90 913} w0 00,

colro

HN3BecTHO, uTo f(Xx) = x 3. BBIUuMCIOUTE:

8) f(1); 6) (8); B)f[%); ) f(0).

CpaBHUTH 3HAYEHHUS BBLIPAYKCHHN:

3 3

1) 3,17 u 4,37; 2) (l‘-’) n (1—2-) :
11 11
3) 0,3% u 0,2%; 4) 2,52 u 2,6%

o (3 = (B) o) ()"
7) (443)2 u (3V4)2; 8) (2¥6)° = (6 V2)".

[TocTpoiiTe rpaduku GyHKIMIA:

y=2Jx;2)y=Vi-x3y=-x'+2%

PemuTe rpaguuecKH ypaBHeHHE:
1 1

a) x2 =6 - x; B) x4 = x3;
8 1 2
0) x2 = —; r) x3 =x—4.
x

INPAKTHYECKASA PABOTA Ne 19

IMocTpoenue rpaduka nokazareJbHON QyHKIMH.

Heanb: HayunuThCs CTPOUTH rpaduK MoKa3zaTeabHOU QPYHKIUY.

PesyabTarsl:
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npeaMeTHbIe:
- ¢(OPMHUPOBAHHOCTh TPEACTABICHUA O MAaTEeMAaTHYECKUX TMOHATUSAX Kak
BAKHEUIIIUX MATEMATHYECKUX MOJEIAX, ITO3BOJISAIOIIMX OIUCHIBATh U U3y4aTh
pa3HbIC MPOLECCHl U SBJICHUS; MOHUMAHUE BO3MOXHOCTH AKCHOMATHYECKOIO

IMOCTPOCHUA MAaTCMATHYICCKHX TCOprI;

- BJIAACHUC CTAHAAPTHBIMU IIPHUCMAMH PCHICHUA ITOKA3aTCIBbHBIX ypaBHeHI/Iﬁ u

HCPABCHCTB,

MeETanpeaAMETHLIC:

- YMCHHC CaMOCTOATCIIbBHO OIIPCACIIATD TCIU ACATCIBbHOCTH U COCTABJLATH IIJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIBHO OCYIICCTBIIATD, KOHTPOJHUPOBATH u
KOPPCKTHUPOBATh ACATCIIBHOCTL, HCIIOJIb30BATh BCC BO3MOXKHBIC PCCYPChI IJIA
JOCTHIKCHHSA IIOCTAaBJICHHBIX ueneﬁ H pcaln3alvn INNIAHOB ACATCIBbHOCTH,

BBIOMPATH YCIEUIHbIE CTPATETHH B PA3JIMYHBIX CUTYAIUX;

JINYHOCTHBIE:
- c(hOpMHUPOBAHHOCTD MPEJICTABICHUI O MAaTEMATHUKE KaK YHUBEPCAIbHOM SI3bIKE;
HAyKH, CPEACTBE MOJECIUPOBAHMS SBJICHUN U IPOLECCOB, UAEIX U METONAX

MaTEMAaTHKH;

- Pa3BUTHEC JIOTHYECKOT'O  MBIIUICHUS, TIPOCTPAHCTBEHHOTO BOOOpaKCHMS,
ANTOPUTMHYECKOW  KYJNbTYPhl, KPUTUYHOCTH MBINIJICHUS Ha ypPOBHE,
HEOOXoauMOM JUid  Oyaymied 1podeCCHOHAIIBHOW — JICATEIBbHOCTH, IS

MPOJOJIKEHUS 00pa30BaHUs U CaMOOOPA30BaAHMUS;

Bujambl nessTe IbHOCTH:

Boruucnenne 3HadeHud (GyHKIUMNA 10 3HA4YeHUI0 aprymeHta. OmpenelieHue
MOJIOKEHUSI TOYKM Ha Tpaduke mo ee koopauHaTtaM u Haobopot. IlocTpoenue
rpa@uKoB TMOKa3aTeNbHBIX (yHKIMI. PemieHune mMoka3aTeNnbHBIX ypaBHEHUN U
HEPABEHCTB 10 U3BECTHHIM AJITOPUTMAaM.

Kpurepuu oueHuBanus:
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1.  OleHKa «OTJIIMYHO» BBICTABISIETCS O0ydaromeMycs 3a padoTy, BBHITIOJHEHHYIO
6e301mu00YHO, B TOJHOM O0BEME C YUYETOM pPAlHUOHAIBHOCTH BHIOpaHHBIX

PCUICHUU,

2. OIIEHKA «XOPOILIO» BBICTABJISETCA OOyJaromeMycsi 3a padoTy, BHIIOJIHEHHYIO

B IIOJTHOM 00BEME C HCOOYCTaMU,

3. OIICHKA «YJOBJICTBOPUTEIBHO» BBICTABIISIETCS OOydaromemycs 3a paloTy,
BBITIOJIHEHHYI0O B HE TOJIHOM o00beme  (He wmeHee 50% mpaBUIIBHO

BBITIOJTHEHHBIX 33/1aHUN OT 00111eT0 00BheMa paboThl);

- OLEHKa «HEYAOBJIETBOPUTEIBHO» BBICTaBJIsETCS oOydaroumiemycs 3a padorty,
BBIIIOJTHEHHYI0O B HE TOJHOM oObeme (MeHee 50% mNpaBUIBHO BBIOTHEHHBIX

3a1aHU# OT 00I1Iero 0ObeMa paboThI).

Xoa pab6oThi:

Cpenu sanaHHBIX QYHKINH YKa»XHUTE TE€, KOTOPHIE ABJIAIOTCH

nmoxa3saTrTeJ IbHBIMHM:
3.

a) y = 3%; 0) y = x; B)y=x%; I‘)y:'(‘/g)x'

HajligunTre 3HAYEeHHUEe apryMeHTa X, IPHU KOTOPOM (PYHKIIHA
y = 2 npuHHUMAaeT 3aJaHHOE 3HAYEeHHe:

a) 16; 6) 8/2; B) —J%; r) ﬁ

HailfinnTe 3HAYEHHWE aAapryMeHTAa X, NIPH KOoTopoM (PYHKILHA

1 x
Yy =(g IPHHHMAaAET 3aJaHHOEe SHaAYeHHe:

1 . _ 1 .
a) 5 6) 125; B) 2575 ° r) 625 /5.

Haiitu o6macte onpeiesieHust moKa3aTebHON (YHKIIUN:

1
Dy=v2*=8 2)y=or—0a 3Y=gr_zar’

OnpenenuTte XapakTep MOHOTOHHOCTH TOKa3aTeIbHON (PYyHKIIMH, 3aaHHON Ha

BCEH YHCIJIOBOU OCH:
x+] x
} 1)y:5x—3-2)y=[1J — (IJ 2)*
3 3 = = — ;4 ] ' E . -
3 )y 5 Jy=2 3

II. . 1-»

Dy=3%2)y=-2.5%38)y=42-x4)y= 21,
5 ]



[Toctpouts rpaduku QyHKIHIA:

X

1 1
Dy=2% 2y=(3); Ny=3% Hy=3

2
IlocTpoiiTe rpadmnk QyHKIIUU:
a)y =2+ 1; B)y=4"-1;
ov= (5] -2 )y = (0,1 +2.
a) y=5""Y B) y =372

x—2 x+0,5
6)y=(§] 5 r)y=[§] ‘

CxemaTuuHo u306pasuTe rpa@UK MOKa3aTENbHOM QDYHKIIUHK:

X

a)y = (v2)’; 6)y=(%)r; B)y = (V7); r)y=(%).

1¥F
Jdana pyHKIHA = f(x), roe f(x) = (E) ,ecaun x < 0,

\/_.x_:+1,ec.nnx>0.
a) Beruucaure f(-95); f(—2,5); f(0); f(4); f(1,69);
0) nocrpoiite rpaduk byHKIEHN Yy = f(x);
B) mMpouHuTaiTe rpa®@uK GyHKIITHH.

Haiigure ob6s1acTh 3HaAaUeHUH QyHKIINH:
x,
- T%

(1Y

5 |-
Cparute uncna: 1) 3400 i 4300; 2) 4500 y 5400 3y R/24 1 V/5; 4) /10 u
V3;

a)y =3-2% B)y =

ol pole

Oy=14- (3] )y =

IHNPAKTHYECKAS PABOTA Ne 20

IMocTpoenue rpaguka jgorapupmudeckon GPyHKUMH.
Heanb: HayunuThCa CTPOUTH rpaduk JorapupMuuecKor GyHKIHIH.
Pe3yabTarthl:

npeaMeTHbIE:
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- ¢hOPMHUPOBAHHOCTh TPENCTABICHUNA O MATEeMAaTHYECKUX TMOHSATHUSAX Kak
BOXHEUIIINX MAaTEMAaTUYECKUX MOJIEIIAX, MO3BOJSIOIINX OMUCHIBATh U U3Y4YaTh
pasHbIe MPOLECCHl U SBJICHUS; MOHUMAaHUE BO3MOXHOCTU AKCHOMATHUYECKOIO

IMOCTPOCHHUA MATCMATUYCCKHUX Teopnﬁ;

MeETalnpeaIMETHLIC:

- YMCHHC CaMOCTOATCIBbHO OIIPCACIIATL HCIIN ACATCIIBHOCTU WU COCTABJIATH IJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIbHO OCYHICCTBIIATD, KOHTPOJJIMPOBATH 141
KOPPCKTHPOBATL ACATCIIBHOCTDb, HUCIIOJIbL30BATh BCC BO3MOKHBIC PCCYPChI AJIA
JOCTHXKCHHA IIOCTABJICHHBIX L[CJ'ICfI U pcalu3aly IINIaHOB ACATCIBbHOCTH,

BBI6I/IpaTI> YCIICIIHBIC CTPATCIUN B PA3JIMYHBIX CUTYAIIUAX

JIMIYHOCTHBIE:
- C(l)OpMHpOBaHHOCTB HpeIICTaBJIGHI/Iﬁ O MAaTCMATHUKC KaK YHUBCPCAJIIBHOM A3BIKC;
HayKH, CpPCIACTBEC MOACIHMPOBAHUA SIBIICHUM U IponcCcoB, UACAX U MCTOAAX

MAaTCMAaTHKH,

- pa3BUTHE JIOTUYECKOTO MBIIICHUS, MPOCTPAHCTBEHHOTO BOOOpa)KeHUS,
QITOPUTMUYECKON  KYJIBTYPbl, KPUTHYHOCTH MBIIUICHUS] Ha  YpPOBHE,
HeoOXoauMoM it Oynymied npodecCHOHaIbHOM — NESITeNbHOCTH, MAJIA

IIPOJIOHKEHUS 00pa30BaHK M CaMOOOpa30BaHuUS;

Buabl nesitesIbHOCTH:

Boruucnenne 3HaueHuit (QyHKIHMM MO 3HAYeHUIO aprymeHTa. OrmnpejeneHue
MOJIOKEHUS! TOUYKM Ha rpaduke Mo ee KoopauHataM M HaoOopoT. Mcmnonb3oBanue
CBOMCTB (DYHKIIMU I cpaBHEHUs 3HaueHui sorapudmon. [loctpoenue rpadukon
norapupmuuecknx QpyHkiui. Pemenue gorapudMuuecknx ypaBHEHUN U HEPABEHCTB
10 U3BECTHBIM aJTOPUTMAaM.

Kpurepuu oueHuBanus:
1. OIICHKA «OTJIMYHO» BBICTABIISIETCS 0OydUaromeMycsi 3a paboTy, BBITIOJHEHHYIO
0e30mK1004YHO, B TMOJHOM OOBEME C YYETOM palMOHAIbHOCTU BBIOPAHHBIX

pELICHUN;
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2. OIICHKA «XOPOIII0» BBICTABJISETCS 00yJaromeMycsi 3a padoTy, BBITIOJHEHHYIO

B IIOJTHOM 00BEME C HCOO0UYCTaMU,

3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABISIETCS oOOydamomemycs 3a paloTy,
BBIIIOJIHEHHYIO B HE TNOJIHOM o00beme  (He wmeHee 50% mpaBuIbHO

BBITIOJTHEHHBIX 3aJ]aHUN OT 00111er0 00beMa paboThI);

- OICHKAa «HCYAOBJICTBOPUTCIIBHO)» BbICTABJIICTCA 06yqa10meMyc;1 3a pa60Ty,
BBIIIOJTHCHHYIO B HC IIOJIHOM o0BeMe (MeHee 50% IMPaBUJIBHO BBIIIOJHCHHBIX

3aaHuil OT 001Iero oobeMa padoThI).

Xoxa padoThi:

HaiiaguTe 3HayeHne JorapudmMudyecKoii QyHKIHH Y = log, x B

YKa3daHHBIX TOYKAaX:
1 1 1
a) x; =4, x, =8, x3=16; B) X, = g, X, = 35, X3 = 18

2 4
6) x, = g %= 55 r) x, = /32, x, = 16128 .

IlocTpoiiTe (cxemaTH4HO) rpad®uK PYHKIIHH:

a)y = logg; x; B) y = 1g x;
6) y = log, x; r) y = log, , x.
[TocTpoiiTe rpaduku GyHKIMIA:
1. a) y =2 + log; x; B) y = -3 + log, x;
6) y=-1+ log, x; r) y=0,5+ log,, x.
2 a) y = 3 log, x; B) y = 5 log; x;
1
6)y= 2 log, x5 r)y =3 log,; x.
3
a) y =—2log, x; B) y = — 0,3 log, x;
3. -~ 4 1 - N ) P -
a) y = log, (x + 4); B) y = log; (x — 1)
6) y = log,(x - 3); r) y = logg 5 (x + 5).
5
4,
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CpaBHuTe uwncJiaa:

a) log, 7 u log, 23; B) logy V15 u logy, 13;
6) log, 0,8 u log, 1; r) log, 1 u log, %
3 3 1 7 1z

CpaBHHUTE C eJUHHIEH YHCJIO:
a) log; 41; 06) log,; 0,1; B) log, 2,6; 1) log;0,4.
7
PacoosiosKHTe 4HCJa B MOPALKE BO3PACTAHUA:
a) log, 0,7; log, 2,6; log, 0,1; log, %; log, 3,7;
1 2
6) log, ; 17; log, ; 2,7; log, ;53 log, 3 35 logy 3 3 -
CpaBHHTE YHcCJAa:

a) log; 4 n %/5; B) log, 5 u :‘\’ﬁ;
6) 10go,53 u sin 3; ) g 0,2 u cos 0,2.

Haiigute obaacTh onpezeneHnda GYyHKIIHH:
a) y = logg (4x — 1); B) y = log, (8x + 9);

6)y= log, (7 - 2x); r) y = log, 3 (2= 3x).
9
Pemnre rpaduuecku HEepaBeHCTBO:
a) log, x> —x + 1; B) logg x <-x + 1;
6) log; x> 4x — 4; r) log, x< 2x - 2.
7 3

INPAKTHYECKASA PABOTA Ne 21

IIpeoGpa3zoBanue rpapukoB: Napa/Lie/JIbHbINA IEPEHOC, CHAMMETPHUS, PACTSKEHHUE
U C/KaTHe B0JIb 0Ceil KOOPAMHAT.

Henan: HayunThes mpeoOpa3oBbIBaTh rpaduku GYHKUIUNA C TOMOLIBIO NapalIeIbHOTO
IIEPEHOCA, CHMMETPHUH, PACTSKEHHSI M CKATUS BJIOJIb OCEH KOOpPIMHAT.

PesyabTarthl:

npeaMeTHbIE:

- chOPMHUPOBAHHOCTh MPEJICTaBICHUM O MaTEMaTHYECKUX MOHATHIX Kak
BXHEHIIMX MAaTeMAaTHYECKUX MOJEJIAX, MO3BOJISIIONIMX OMUCHIBATh U U3y4aTh
pa3HblEe NPOLECCHl U SBJICHUS; TIOHUMAHWE BO3MOXXHOCTH aKCMOMAaTHYECKOIrO
ITOCTPOEHUSI MATEMAaTUYECKUX TEOPUIA;
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MeETaAllpeAMETHBIC:

- YMCHHC CaMOCTOATCIIBHO OIIPCACIIATL LCIIN ACATCIIBHOCTU U COCTABJIATH IJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIbHO OCYHCCTBIIATD, KOHTPOJIMPOBATH 141
KOPPCKTHUPOBATL ACATCIIBHOCTDb, HUCIIOJIb30BATh BCC BO3MOKHBIC PCCYPChI AJIA
JOCTHIKCHHSA IIOCTAaBJICHHBIX ueneﬁ U pcalln3anvu INNIAHOB ACATCIBHOCTH,

BLI6I/IpaTI> YCIICIIHBIC CTPATCIUHN B PA3JIMYHBIX CUTYAIIUAX

JINYHOCTHBIE:
- c(OpMHUPOBAHHOCTH MPEICTABICHUI O MaTEMATHKE KaK YHUBEPCAIBHOM SI3BIKE;
HayKH, CPEICTBE MOJCIHMPOBAHMS SBICHUW WU IPOLECCOB, MAESIX U METONAX

MAaTCMAaTHKH,

- Pa3BUTHE JIOTUYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOIO BOOOpa)KeHU,
QITOPUTMUYECKON  KYJbTYPbl, KPUTUYHOCTUM MBIIUJICHUS Ha YpPOBHE,
HEeoOXoauMoM st Oynymied npodecCHOHanbHOM — ESTeNbHOCTH, I

IMPOJOJIZKCHHUA 06p330BaHI/IH )51 CaMOO6pa3OBaHI/IH;

Buabl nesiTtesIbHOCTH:

Boruucnenune 3Hauenumit (QyHKIME 1Mo 3HadeHUIo aprymeHta. OmnpenencHue
MOJIOKEHHUST TOUKM Ha rpaduke 1Mo ee KoopAuHaTamM M HaoOOopoT. BrimosHeHwue
npeoOpa3oBaHus rpa@uKkoB
Kpurepuu oueHuBaHus:

1. OIIEHKA «OTJIMYHO» BBICTABIISIETCA OOydYaromemycs 3a padoTy, BBITIOJHEHHYIO
06e30mM1004YHO, B TOJHOM OOBEME C yYETOM pallMOHAIBHOCTH BBIOPAHHBIX

pELIeHMI;

2. OIICHKA «XOPOIII0» BBICTABJISETCS 00yJaromeMycsi 3a padoTy, BBITIOJHEHHYIO

B IIOJTHOM 00BEME C HEJIOUECTaAMM;

3. OLICHKa «YIOBJIETBOPUTEIBHO» BBICTaBIsIETCS oOydaromeMycst 3a paborty,
BBITIOJTHEHHYIO B HE TIOJIHOM 00Obeme (me w™enee 50% mnpaBUIBLHO

BBITIOJIHEHHBIX 33/IaHUI OT 00IIero o0obema padboTh);
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- OIICHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIAETCA oOydaromeMycs 3a pabory,
BBITIOJTHEHHYI0O B HE MOJAHOM oOwveme (MmeHee 50% TpaBUIBHO BBIOJIHEHHBIX

3a/1aHU# OT 00I1Iero 0ObeMa paboThI).

Xoxa pab6oThi:
3amada 1. Ucnonws3yss mpeoOpazoBaHus rpadukoB, B OJHOM M TOH K€ CHCTEME
KOOPAMHAT OCTPONTE rpaduKu PYHKITHMN:
1) 7=,
2) »=2x;
1

=—x

y==
3
4y »=21,
5) ¥= 2-|x|+3;

6) Y= |2|x|+3|1

3amaua 2. Mcnonb3ysa mnpeoOpa3oBaHus TpaduKoB, B OJHOM M TOW ke cHUCTEME
KOOpJMHAT MOCTPOITE rpapuKu PyHKIIMIMA:

1)r=7"

2) ¥= X +3.

3y »=(-2 +3,
4)y:kx‘mg+4-

5)y=‘kx‘32+4-

3agauya 3. Ucnonb3ys mpeoOpa3oBaHus rpadukoB, B OJHOH U TOH K€ CHUCTEME
KOOpPJIMHAT MOCTpOTE Tpaduku HyHKINIA:

1) »= "JIE’

2) y=2 '\"{; :

y=2 X
3) ;

e | —
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1
y=2  J=1x+1)-2
5) =,

3amaua 4. Mcnonws3ys mpeoOpa3zoBaHus rpaduKoB, B OJHOW W TOM JKE€ CHCTEME
KOOPJMHAT MOCTPOITE rpapuKu PyHKIIHIA:

1) X
_ 1
2) 7 x+2;
= -3
3) x+z
4)y=x+2_%;
I L
5) r= x+2 .
3amanue 5.

Hcnonbasya rpaduk GyHKIMM Yy = f(x), n300paskeHHbIIl Ha pHC.
mocTpoite rpadbuk QPyHKIIUM:

a) y = f(—x); B) y = —f(—x);
6) y = —f(x); r)y=flx-1)+ 2.
77
4 /r
A 1\ )4
TN,
| -6 -2\ 9] 1 4 ad
/ NC =
—2

_ .2 .
3amaya 6. BeigeauTh B KBagpaTHOM TpexwieHe » = * +4x+6 ponmprit KBaJpar,

nocTpoiTe rpaduk GyHKIIUU, UCTIONIB3YsI MPaBHIIa TPeoOpa30BaHMUs.

y=—
3agaua 7. [Ipeobpa3zyiite (yHKIHIO x=1 moctpoiite ee rpaduk, HUCIOIBL3YA

npaBujia mMpeoopa3oBaHUsl.
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3ananue 8. Jlan rpaduk pynkuuu y = f(x). [loctpoiite rpapuk pynkuuu y = g(x)
MPU YKa3aHHBIX g.

-

|
=
{

1) g(x) = f(-x); 2) g(x) = —f(x): 3) glx) = f(x) - 2; 4) g(x) = flx + 1)
2) g(x) = f(2x); 6) g(x) = 5f(x).

IHPAKTHYECKAS PABOTA Ne22
Pelrenune panMoHaJIbHBIX YPABHEHUH U HEPABECHCTB
e paboThl: HAYYUTHCS PEIIATH PAIIMOHAIBHBIC YPABHEHUSI U HEPABEHCTBA
PesyabTarhi:
Memanpeomemuule:
BJIaJICHUE HABBIKAMM I103HABATEJILHOM, Y4EOHO-MCCIIEA0BATEIbCKOW W IPOCKTHOM
NESTETbHOCTH, HABBIKAMHU PAa3pEIICHUs MPOOJIEeM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEJIbBHOMY TOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3ajad, MPUMEHEHUIO
Pa3JIMYHBIX METOAOB MTO3HAHMS;
npeomemHuuwle:
BJIQJICHUE CTAaHJIAPTHBIMU MPUEMaMH PEIICHUS PallMOHAIBHBIX U HUPPALMOHAIIBHBIX,
MOKA3aTEeNIbHbIX, CTENEHHbIX, TPUTOHOMETPUUYECKUX YPAaBHEHUN W HEPABEHCTB, UX
CHUCTEM; MHCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM 4YHUCIE IS
MOMCKa MYTH PELICHUS U WUIIOCTPALlMU PEUICHUS YPAaBHEHUN U HEPABEHCTB;
Buowvt oeamenvnocmu: VI3ydeHue TEOpUM pPaBHOCWIBHOCTH YpPaBHEHUW U €€
npuMeHeHus. [loBTopeHue 3amucu pelieHUs CTaHAApPTHBIX YpaBHEHUM, MPHUEMOB
npeoOpa3oBaHUs YpPaBHGHWM [JJIi CBEACHHMS K CTaHIAPTHOMY YpPaBHEHHUIO.

O3HakoMJICHHE C O6H_II/IMI/I BOIIpOCaMH PCHICHHUA HEPABCHCTB W HCIIOJIL30BaHUC

67



CBOMCTB M TrpadukoB (YHKIUI MpHU pelICHUH HEpaBeHCTB. PelieHne HepaBEeHCTB U
CUCTEM HEPABEHCTB C MPUMEHEHUEM PA3IIMYHBIX CIIOCOOO0B.
Kpurtepuu onieHuBaHMsi:

l.oreHKa  «OTAWYHO»  BBICTABIsACTCS  oOydaromemycss 3a  0e301mmO0YHO
BBITIOJIHEHHBIE 3a/IaHMsI MEPBOTO, BTOPOTO YPOBHS B IMOJHOM OOBEME C YYETOM
PalMOHAIILHOCTU BHIOPAHHBIX PEIICHUI;
2.0IIEHKa «XOpOLIO» BBICTABIsETCS oOydaromeMycst 3a paboTy, BBHIMOJHEHHYIO B
MOJIHOM 00BEME C HEJOUETaAMU;

3. OLIEHKa «yJOBJIETBOPUTEIBHO» BBICTABISIETCS 00yYarOmIEMyCsl 3a BBIIIOJHEHHbBIE
3a/1aHUs IEPBOTO YPOBHS B OJTHOM O0BEME;

4. OoLeHKa «HEYJOBJIETBOPUTEIHHO» BBICTABIISETCS 00Y4aIOIIEMYCsI 32 BBIIIOJIHEHHBIE

3a/1aHus TIEPBOr0 YPOBHS B HE TIOJIHOM O0BEME.

Xoxa padoThi:
| ypoBenn

TECT:

1) Pemuth ypaBHeHue: -1

B) 1, A) 0, B) Her pemrennii, I') Xe (— «; 1)u (1; o).
Pt t5 .

2) Pemmmthb ypaBHEHHE: x+1

A) Her pemienuit, b) - 1, B) - 5,I') - 1; - 5.

2x-3 LH-m om=z+2
+ =1,

3) Pemnth ypaBHenue: %-3  x-3  x-3

A) - 2; B) Her pemenuii, B) Xe (- oo; 3)uU (3; ©),I)x € R.

4) Peminth ypaBHeHuUe: ax = 1.

A) Eciim a = 0, T0 Xe R; ecnu a = 0,T0 HET pellICHUH,
b) Ecnu a = 0, To HeT peuienwnii; ecnma # 0, To x =1/a ,
B)Ecima=0, To xe R; ecnua # 0, To Xx =1/a

I') Het peuiennii.
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2 ypoBeHb:

1 __ 2 _ 8 _ 8x
3x+1 8x-1 9x2-1 1-9x?

Pemuts, ypaBHeHHE

HaiiTn KOpHM ypaBHeHUSA:
1) 3_4x—1=x2+5_5.
x-1 x+1 2% -1 ’

2) x+2 x(x-4) x-2 4(3+x)
x-2 x2-4 x+2 4-x°

PemuTs HepaBeHCTBO:
1) ®-3x2+2x-6>2x*-x*+4x - 2;
2) ¥ -3x2-4x+12>-3x+ x* + 12x - 4.

4) Ilpu xakux a ypaBHeHHeax? — 4x + a + 3 = OumeeT Ooyiee OJHOTO KOPHS?
A)-4<a<o,

B)0<ax<1,B)ae (-x; 0)u(0; v),N-4<a<0;0<a<l.

5) Ilpu kakux a ypaBHeHHE(a — 2)x%+

+ (4 - 2a)x + 3 = OuMeEEeT €AMHCTBEHHOE pelICHUE?

A)2,B)ae (- »; 2)u (2; »),B) 5, T) - 4.

6)Pemmnth ypaBHeHue: | x2 - 1| + | a(x - 1) = 0.

2. OTBeThTE Ha KOHTPOJIbHBIE BOMPOCHL: a) UTo 3HauuT pemnth ypaBHeHue? 0) Uto
3HAQYUT PEIINTh HEPABEHCTBO?

3. OdopmuTte U caanTe OTYET MPETOIaBATEIIO.

IHPAKTHYECKASA PABOTA Ne23
Penienne HepaBeHCTB METOI0M UHTEPBAJIOB.
Heab padoThI: HAYYUTHCS PEIIaTh HEPABEHCTBA METOAOM MHTEPBAJIOB.
PesyabTarsl:
Memanpeomemubple:
BJIaJICHUE HABBIKAMHU [103HABATEIbHOM peIeKCHH KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YyJbTAaTOB U OCHOBAHWUM, TPAHUIL
CBOETO 3HAHMS W HE3HAHUsA, HOBBIX I[IO3HABATEJIBHBIX 3a1a4 U CPEACTB I HX

JOCTHXKCHMUA, npedmemubte:
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BIIQJICHUE CTAHIAPTHBIMU TPUEMaMH PEIICHHs PAIMOHAIBHBIX U UPPAIIMOHAIBHBIX,
MMOKA3aTeIIbHBIX, CTCTICHHBIX, TPUTOHOMETPUYECCKUX YpaBHEHWU W HEPABEHCTB, UX
CUCTEM; HCIOJIb30BaHUE T'OTOBBIX KOMIIBIOTEPHBIX IMPOTpaMM, B TOM YHCIIE A
MOMCKA ITyTH PEIICHUS U WUTFOCTPAIIUH PEIICHUS YPAaBHCHUA U HEPABEHCTB;

Buowt desamenvnocmu: O3nakomiieHrue ¢ 0OIIMMHU BOMPOCAMU PELICHUSI HEPABEHCTB
U UCIOJIb30BAaHUE CBONCTB U TpapuKOB (PYHKIUH TpU pEUICHUU HEPaBEHCTB.
Pemenvie HepaBEeHCTB U CHCTEM HEPABEHCTB C IPUMEHEHHUEM PAa3ITMIHBIX CIIOCOOOB.
Kpurepuu oneHuBaHusi:

l.olleHKa  «OTJIWYHO»  BBICTABJIsCTCS ~ OoOydaromeMycs 3a  0e30mHO0YHO
BBITIOJTHCHHBIE 3aJaHHS TEPBOTO, BTOPOTO YPOBHS B IMOJTHOM OOBEME C YYETOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUI;

2.0IIEHKa «XOPOII0» BBICTABISETCA OOydJaromeMycss 3a paloTy, BBHITOTHCHHYIO B
MOJIHOM 00bEME C HEeJIOUETaMU;

3. OLIEHKa «yJOBJIETBOPUTEIHHO» BBICTABISICTCS 00yYarolmeMycsi 3a BBITTOJHEHHbBIC
3aJIaHUsI IEPBOTO YPOBHS B TIOJTHOM O00BEME;

4. OlIEHKa «HEYJIOBJIETBOPUTEIHLHOY» BBICTABIIAECTCS O0YyYAIOIIEMYCS 32 BBIIOJTHEHHBIC

3a/1aHus TIEPBOTO YPOBHS B HE MIOJIHOM 00BEME.

Xoa padoThI: | ypoBenn
| .3anummnTe anIropuT™M peIIeHUs] HEPABEHCTB METOIOM UHTEPBAJIOB:

1. Haiitu oOmacTs onpeneneHus QyHKIIAH.
2. Haiitu Hynu ¢pyHKUMU.

3. OTMeTUTh Ha KOOPJAMHATHOM TMpPSMOM UHTEpBaIbl, Ha KOTOpbIE 00JIaCTh

onpeeneHus pa3ouBaeTcst HyIsIMU (QyHKIINU.

4. OnpenenuTh 3HaK (YHKIMU HA KaXJAOM MPOMEXKYTKEe (MHTepBaie), JUIsl 3TOro

BBIOMPAEM YHUCIIO U3 JAHHOTO TPOMEXYTKA U MOJCTABIsIEM B (DYHKIIHIO.
5. 3amucarb OTBET, YOBJIETBOPSIONINIA 3HAKY HEPABEHCTBA.
2.PemuTe HEpaBEeHCTBA METOJIOM MHTEPBAJIOB:
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a) [x—1)[x+7]<0 . 5 (2x=5](x+3)=0 .

B) x[3—x]|6+x|(x—8)>0

3.Pemnre HEPaBEHCTBO, PA3JI0KUB €T0 JIEBYIO YACTh HA MHOKHUTENU:
a) [¥=16]lx+7>0 ; G) ¥-25%<0..

0) 4 X +4x—3<0 _

4. Haitnute o6sacth onpeneneHust QyHKIMN:

a) y=VB—Ax+8] . 5) y=vx[x+8]2x—8]

5.P336epI/ITe AJIT'OPUTM pCHICHUSA pAIMOHAIIBHBIX HCPABCHCTB MCTOJOM MHTCPBAJIOB!

A= o
3aMeTHM, 4TO palrOHAJIBHBIC HepaBeHCTBaQ[x] JCTKO CBOIATCA K PCHICHUIO

HEPaBEHCTB BBICOKHX CTEMEHEH. YMHOXHUM 00€ 4YacTh TaKoro HEpaBEHCTBA Ha
Mmuorowred 21 KOTOPBIi MIOJIOKUTEIICH npu BCEX Oy CTUMBIX
3HaueHUAX x (T.K. @*=0) Torma 3HaK HMCXOAHOTO HEPABEHCTBA HE MEHSETCS, U

IIOJIy4aeM HEpaBEHCTBO Hx1 21x1v0 ' 3KkBYBaIEHTHOE JAHHOMY HEPABEHCTBY.

Bixl g {PM Qix) V0,
Hrak: %*  sxkeuBanentHo cucreme HepaBeHcTB (2¥#h  goropas manee pemiaercs

MCTOJO0M HHTCPBAJIOB.

6.Pemmte HepaBeHCTBO:

x—8 Bx+2
=] =]
a) x+4 ;6) x+4 _

2 YypOBe€Hb.

1.Pemire HepaBEeHCTBO:

a) (x—1F(x—24)<0 .6) [x+7)(x—4F(x—21)>0 ;

B) (x—9F(x—2F(x+6F(x—1)=0

OTtBeTbTe Ha BoMpoChl: a) Kakoe HYKHO BBIMOJIHUTH MPe0Opa3oBaHUEe HEPABEHCTBA,
910 OBl MPUMEHATh MeTOoa uHTepBaioB? 0) Kak pemaroTcs parroHambHBIC
HEpPaBEHCTBA METOJOM MHTepBajoB? B) Kak mpoucxoauT cMeHa 3HAaKOB B KOPHSX

Pa3IMYHOM KPATHOCTH MPU PELUICHUUM HEPABEHCTB BBICOKUX CTENEHEW METOJIOM

WHTEPBAJIOB?
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MMPAKTUYECKASA PABOTA Ne24
Pemienue uppanmoHaibHbIX YPABHEHUH M HEPABEHCTB
Hean paboThI: HAYYUTHCS pEIATh UPPALMOHAIBHBIE YPABHEHUS U HEPABEHCTBA;

PesyabTarnl:
Memanpeomemuule:
Bnanenue craniapTHRIMH MIPUEMaMU PEIICHUS PAIIMOHATIBHBIX U UPPAIMOHAIbHBIX,
MOKA3aTeJIbHbIX, CTEMEHHBIX, TPUTOHOMETPUUECKUX YpaBHEHUN M HEPABEHCTB, HMX
CUCTEM; HCIOJb30BAaHNE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHCIIE IS
MOMCKA MTyTH PEIICHUS U WUTIOCTPAIIUN PEIICHHS YPABHCHHU U HEPAaBEHCTB;
npeomemuuwle:
BJIQJICHHE HABBIKAMM I1O3HABATEJILHOM, y4€OHO-HCCIIEA0BATENbCKOW U MPOCKTHOM
NEATEIbHOCTH, HAaBBIKAMHM pa3pelieHus MNpoOieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSTEIIFHOMY TOMCKY METOJOB PEIICHHUS MPAKTHYCCKUX 3ajad, TPUMEHEHHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS,
Buowt oeamenbHoOCmu: Peuienne palMOHANIbHBIX, UPpALUOHATBHBIX,
MOKAa3aTeIbHBIX W TPUTOHOMETPUYECKUX ypaBHeHUM u cucteMm. Hcmoiab3oBaHue
CBOMCTB U rpadukoB (GYHKIUN N7 perieHus ypaBHeHHM. [loBTopeHue OCHOBHBIX
MPUEMOB pelieHus cucteM. PelieHne ypaBHEHHN C NMPUMEHEHHEM BCEX MPUEMOB
(pa3noxeHuss Ha MHOXKUTEIH, BBEJCHUS HOBBIX HEU3BECTHBIX, IOJCTAHOBKH,
rpaduyeckoro mMetona). Pemenne HepaBeHCTB U CUCTEM HEPABEHCTB C MPUMEHEHHUEM
Pa3JIMYHBIX CIIOCOOOB.

KpuTtepun onennBanus:

1.0lIEHKa «OTJIMYHO» BBICTABIISACTCS OOyJaromemMycs 3a 6€301Mrn00IHO
BBITIOJTHCHHBIE 3aJ[aHMsI IEPBOTO, BTOPOT'O YPOBHS B MOJTHOM 00BEME C YUETOM
PaIMOHAIIBHOCTH BEIOPAHHBIX PEIICHUH;
2.0lIEHKa «XOPOIII0» BBICTABIIICTCS 0OyJaromeMycsi 3a padoTy, BEIITOJHCHHYIO B
ITOJITHOM 00BEME C HEJOUCTaMHU;
3. OIICHKA «yIOBJICTBOPHUTEIHLHOY» BBHICTABIIICTCS 00YUYaAIOMEMYyCsl 3a BBITIOJIHCHHBIC
3aJIJaHus TICPBOTO YPOBHSI B IIOJTHOM 00BbEME;
4. OIICHKA «HEYIOBJICTBOPUTEIHLHO» BHICTABIIACTCS 00YUaIOMIEMYCs 3a BBIITOJIHEHHBIC
3aJIaHus TICPBOTO YPOBHS B HE ITOJIHOM 00BEME.

Xoxa padoThi: 1 ypoBenb.
3aoanue 1. cnionb3ysi, N3y4€HHbBIE METO/bI PEIICHUS UPPALIMOHAIBHBIX YPABHEHHI,
BBITIOJTHUTE CAMOCTOSTEIBHYIO PaboTy:

Bapuanrt 1 Bapuant 2

Pemmte HEpaBEHCTBO Pemute HEpaBEHCTBO
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1V2x+1 > -3 x

2Nx+8 <x+2

2."\-"}( +8 > x+2
34x+2>Ve—x

3V2x—8 <ex +13
Pemuts ypaBHEHUE

Pemuts ypaBHEHHE

A NE—2 4 4/x+6=4 ,

4 V2x+5 _x+6=1
5V -7=1
V=2 —26 =

S. 1

2 YPOBEHb:

Pemuthn VPABHeHHe

1) V1-2x =13+ x = Vx +4;

_— - 4 = [ S - .
9) Vix 11 J6-x=415+2x.3) V25x'-14d=x; £) EERA ROl

Pewth HepaBercrBO

1) Vx+2 > vd-x; 2) V3+2x 2Ax it L;
3) v2x -0 < ViHx + 4 4) v3x -2 > x-2;

3amganue 2. 3anuImmuTe OTBETHI Ha CIICIYIOIINE BOTIPOCHI:

1. Kakue ypaBHEeHMs 1 HEpABEHCTBA HAa3bIBAIOTCS UpparmoHanbHbiMu? [IpuBeauTe
TIpUMep.

2. KakuMu JO0mKHBI OBITh TIOJKOPEHHOE BBIPAKEHUE M 3HAUCHUS KOPHSI, €CITN
MoKa3aTesib KOPHs YeTHOE (HEUETHOE) YUCII0?

3. Ha ueM ocHOBaHBI METO/IBI PELICHHSI UPPAIIMOHAIBHBIX YPaBHEHUN?

4, Kaknre MeTObI PEIICHHS UpPaIlMOHAIBHBIX YPABHCHHIA CYIICCTBYIOT M B YEM OHU
3aKJIFOYArOTCH?

5. PaccMoTpuTe penieHus: ypaBHEHUI Ha TPUMEHEHUE ITUX METOJIOB.
ITonckazka: YueOnuk M.U. bammvakos ctp.231. Halitu oTBeT Ha BOIpoc:

6)Kaxue GpopmyJibl 10JIe€3HO HOMHUTD MIPU PEIICHUU TPOCTEHIINX UPPALUOHAIBHBIX
ypaBHEHUI?

ITonckaszka: YueOnuk crp.243. HaiiTu u 3anmmcaTh KpaTko METOJI BO3BEICHUS
HEpPaBEHCTBA B KBaJIpar.

7. OopmuTe U cnaiiTe OTYET MPENOAABATEINIO.
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IHPAKTHYECKASA PABOTA Ne25
Pemienne nmoxkazare/ibHbIX YPaBHEHUM
Hean paboThl: HAYYUTHCS PEIIATh MTOKa3aTeIbHbIE YPABHEHUS
Pesyabrartsi:
Memanpeomemnule:

Hcrnonb30BaTh BCE BO3BMOXKHBIE PECYPCHI I TOCTHKEHUS MMOCTABJICHHBIX LIEJIEH U
pealii3aliy IUIAHOB JAESTENbHOCTH; BBIOUPATh YCHEIIHbIE CTPATETUU B Pa3IMUHbIX
CUTyalusX;

npeomemmnuwle:

BJIaJICHUE CTAaHAAPTHBIMU IIPUEMAaMM PELICHUS PAlMOHAIbHBIX U UPPALMOHAIIBHBIX,
ITOKA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN W HEPABEHCTB, UX
CUCTEM; HCHOJIb30BAHHE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHUCIE I
ITIOMCKA IyTH PELICHMS U WUIFOCTPALMU PELICHUS YPABHEHUN U HEPABEHCTB;

Buowt deamenvnocmu: Pemienue ypaBHEHUN C NMPUMEHEHUEM BCEX IMPUEMOB
(pa3moxeHusT Ha MHOXKWTETH, BBEJCHUS HOBBIX HEU3BECTHBIX, ITOJCTAHOBKH,
rpauuecKkoro MeToja).

Kputepun onennBanus:
1.0lIEHKa «OTJIMYHO» BBICTABJISCTCS OOyJaromeMycs 3a 6€301H00IHO
BBITIOJTHEHHBIE 33JIaHKS TIEPBOT0, BTOPOTO YPOBHS B ITOJTHOM 00BEME C YIECTOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUH;
2.0IICHKA «XOPOIII0» BBICTABIISAETCS 00yUJaroIIeMycsi 3a pabOoTy, BHIMOJHEHHYIO B
ITOJITHOM 00BEME C HEJOUCTaMHU;
3. OlIEHKA «YJIOBJIETBOPUTEIILHOY» BBICTABIISICTCSl 00YUAIOIIEMYCsl 32 BBIMIOJHEHHbBIC
3a/IaHUs TIEPBOTO YPOBHS B TIOJITHOM 00BEME;
4. OlICHKA «HEYAOBJICTBOPUTEIHLHO» BBICTABIISETCS O0yJarOIEMyCs 3a BBITTOJTHEHHbIE
3aJIaHusI IEPBOTO YPOBHS B HE MOJTHOM 00BEME.
Xox paboThi: | ypoBennb

3amanue 1.
[Tepeuncnure crmocoObl peleHus MOKa3aTeIbHBIX YPaBHEHUN.
3amanwne 2. [loctpouts rpaduk GyHKINI 1 3aMKUcaTh KX CBONCTBA.

]_ I l —I 1 I l —I
) o) i) o)
Bapuanrt-1. a) 2, 0) 3 Bapuant-2. a) v 0) 8
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3ananuel. Pazbepure perieHne Cleayronmx ypaBHEHUH:

1Y 1
1) 4 3 + 4 x=260; 2){2J [16]

2"+10_ 7 .
3) 4 2'-274)36*-2*18*=8* Oy,

Pemrenne:1) 43 +4x=260 = 4(43+1) =260 =4 **65=260 (: 65) =4 =4 =
x=1

]_ ]_ 4x
2) [ZJ (Zj =x2-5=4x= x?-4x-5=0=x1=5,x2=-1
OtBer.x1=5,x2=-1
2°+10 7 t+10 7

=—0 =——, (22" +8(-48=0
3 4 2" =2 »xztsg = 4 t—2

=t=4ut=-12% OUA3 =2X=4=x =2 OTBeT; x=2

4)36 % — 2%18 % = 8% 9K=> (4%Q) X _ 2%(2%Q) X = g% 9x = X *(4x_ 2%DX_ 8) =0=>
9" #0 torma 4¥—2*2X-8=02=t>0=t2-2t- 8=0=t=4 u

t=-2¢ OA3 torpga 2*=4=x =2 OtBer; x=2

3aganue4: Pemnre caMOCTOSITENBHO YPABHEHUS:

1
- =1 (2'? ]‘h = .
BapuanT-1. a) (2 , 0) 9. 8) 3* 4.3 +3=0
-+ 1 I _ 3 I _ ~rid I
r)5 +57 -5 —lﬂﬁ'H)E -5-7F=7T"-3

5
1]‘1"4

Bapuant-2. a) (2,5)’}'&_? -1 5 (36)”" =% . [%]h _5_[%JI +6-0

) AT - =52 25T 4T =TT 411277

2 YPOBEHb:
5. Pemuth cucremy ypaBHEHHUIA.

{Zr—.v =1, {xﬂr =1,
Bapuant-1. a) 5 =25 Bapuant-2. a) 277 =8

KonTposbHBIE BOIIPOCHL:
1. Yto Ha3pIBaeTCS MOKAa3aTENbHOU (PYHKITHEH?

2. Kakumu cBoiictBamu oHa o0iagaer?
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3. Kak pacnonosxen rpaduk nokaszaTeiabHON GyHKITUHU?
4. Kakue ypaBHeHHS Ha3bIBAIOTCS MOKA3aTEIbHBIMU?

OdopmuTe u ciaiiTe OTYET MPENOIaBATEINIO.

MMPAKTUYECKAS PABOTA Ne26
Pelienune noka3arejibHbIX HEPABEHCTB.
e paboThl: HAYYUTHCS PEIIATh OKA3aTEIbHbIE HEPABEHCTRA.

PesyabTarsbl:
Memanpeomemuule:

BJIa/ICHUE HABBIKAMM II03HABATEJIbHOM peQIIeKCMM KaK OCO3HaHUS COBEPIIAEMBIX
JNEUCTBUM W MBICIATEIBHBIX NPOLECCOB, UX PE3YNbTATOB M OCHOBAaHWM, T'PAHMIL
CBOEr0 3HAaHMS WM HE3HAHMSA, HOBBIX II03HABATENIBHBIX 331a4 W CPEACTB IS MX
TNOCTHKEHUS, HpeOMentHole:

BJIAJICHUE CTAHIAPTHBIMU NPUEMAMH PELICHUS PALUOHAIBHBIX U UPPALMOHAIBHBIX,
II0KA3aTEJIbHBIX, CTEIECHHBIX, TPUITOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, HUX
CUCTEM; MHCIIOJIB30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHUCIE I
IIOMCKa IIyTHU PELICHNS U WUIKOCTPALMU PELICHNs YPAaBHEHUN U HEPABEHCTB;

Buowt desmenvnocmu: O3nakomiieHrne ¢ 0OIMMU BOTIPOCAMU PEIIEHUSI HEPABEHCTB
U WCIIOJIb30BaHWE CBOWCTB M TrpaduKoB (PYHKIMNA TPU PEIICHUH HEPABEHCTB.
Peiienve HepaBEHCTB U CUCTEM HEPABEHCTB C MIPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.

Kpurepuu oueHuBaHMsA:

1.0lI€HKa «OTJIMYHO» BBICTABIISICTCS OOyJaromeMycs 3a 6€301n009HO
BBITIOJIHEHHBIE 33JIaHUs TIEPBOTO, BTOPOTO YPOBHS B IMOJTHOM 00bEME C YUETOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUI;
2.0IIEHKa «XOPOIII0» BBICTABIISETCS O0yUaIOUIEMyCsl 32 paloTy, BHIITOJHEHHYIO B
MOJTHOM 00bEME C HEeJIOUEeTaAMH;
3. OIIEHKA «yJIOBJIETBOPUTEIHHOY BHICTABIISICTCS O0YUAIOMIEMYCS 32 BBHITIOJTHECHHBIC
3aJIaHUs IEPBOTO YPOBHS B TIOJTHOM 00BEME;
4. o1ieHKa «HEYIOBJIETBOPUTEIILHO» BBICTABIIACTCS 00YUYaAIOMIEMYCs 32 BHIITOTHECHHBIC
3aJIaHUsI TIEPBOTO YPOBHS B HE IMMOJTHOM 00BEME.

Xoxa paborsi: | ypoBeHb
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1.3anmummTe cocoObl PENICHNs] W PEIINTE JJAHHBIE HEPABEHCTRA.

A. HepaBeHcTBa, cBOJSIIMECS K MPOCTEUIIUM. PeraroTces npuBeieHueM 00enx
yacTell HEpaBEHCTBA K CTENEHU C OJJMHAKOBLIM OCHOBAaHHEM a)2%%> 2 X*2; G)

5 PE]
()= (3)

b. HepaBenctBa, pernaembie ¢ TOMOIIBIO BEIHECEHHS 32 CKOOKH 0OIIET0 MHOKHUTEIIS.
8§ x2x-1_2%>48

B. HepaBeHnctBa, pemaempie ¢ TOMOIIBIO 3aMEHbI IEPEMEHHOM.

2+ 28x<9

2 Pemmnth HepaBeHCTBa: 1)27¥7<81  2) 4>2<(),25.

3) 424120,16 4) (0.5)7 3™ < 4 5) 452<0,25. 6) 0,4120,16 7) (0.5)7 37 < 4.

8) {%J:HB ) {%Jj_h_

PemuTs rpad)myecKku HepaBeHCTBO:

1) (l) = x+1; 2) (i) <x—l;
3 2 2
3) 2r<9- 1y 4) 8> -2 1,
3 3 3
2 ypoBeHb.

1.Haiitu HanOosnblliee Leaoe 3HaUeHHE X, YIOBIETBOPSIOIIEE HEPABEHCTBY:

4;“ z‘fﬁx 3*3'61
Pemurs rpadpmuecku ypasHeHHeE:
1) 2*=3 - 2x — x% 2) 3% =4x;
3 (J)x=-3: 4 (l)x= 31,
) 3 x ) 2 =
PemnTh HEepaBeHCTRO:
5, 1) 11V#%8 5 115, 2) 0,3V3-% > 0,8+

OTtBeThTe Ha BONPOCHL: a) Ha kakux cBoMcTBaX (PyHKIIMM OCHOBBIBACTCS PEIICHUE
MPOCTEHIINX MOKA3aTEIbHBIX HEPABEHCTR?

HPAKTHYECKASA PABOTA Ne27

Pemienne jjorapupmMuvecKux ypaBHeHH M.
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Heapb padoThl: HAYYUTHCS peliaTh JorapupMuueckre ypaBHEHUSI.

PesyabTarnl:
MemanpeomemHuuwie:

BJIA/ICHUE HAaBBIKAMU I103HABATEJIBbHOM pPEQIIEKCHH KaK OCO3HAaHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB M OCHOBAaHUM, T'PAHHUIL
CBOEr0 3HAaHMS W HE3HAHMUSA, HOBBIX II03HABATENIBHBIX 331a4 W CPEACTB IS MX
JNOCTUXEHUS; HpeOMentHble:

BJIaJICHUE CTAaHJAPTHBIMU NMPUEMAMM PELICHHs PALMOHAIBHBIX U UPPALMOHAIBHBIX,
[IOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUN M HEPABEHCTB, MX
CUCTEM; MCIIOJB30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHCIE IS
IIOMCKAa IIyTHU PELICHNS U WUIKOCTPALMU PELICHNs YPAaBHEHUN U HEPABEHCTB;

Buowt oeamenvrnocmu: PelieHue nokasaTelbHbIX U JIOTapU(DMUUECKUX YPAaBHEHUHN U
HEPABEHCTB I10 U3BECTHBIM aJITOPUTMAM.

Kpurepuu onennBanus:

1.01IeHKa «OTJIMYHO» BBICTABIISIETCS OOyYaromeMycs 3a 0€301n00YHO
BBITIOJIHEHHBIE 33JIaHUs TIEPBOTO, BTOPOTO YPOBHS B IMOJTHOM 00bEME C YUETOM
PaIMOHAIBHOCTH BHIOPAHHBIX PEIICHUI;
2.01IeHKa «XOPOIII0» BBICTABIISETCS O0yUaroueMycs 3a paloTy, BHIITOJHEHHYIO B
MOJITHOM 00bEME C HEJIOUETAMH;
3. OILIEHKA «yJIOBJIETBOPUTEIHHOY BHICTABIIICTCS O0YUAIOMIEMYCS 32 BBITIOJTHEHHBIC
3aJIaHusI IEPBOTO YPOBHS B TIOJTHOM 00BEME;
4. o1leHKa «HEYIOBJIETBOPUTEIILHO» BBICTABIIACTCS 00YUYaAIOIIEMYCs 32 BHIITOTHEHHBIC
3aJIaHusI IEPBOTO YPOBHS B HE IMMOJTHOM 00BEME.

Xoa padorsi: | ypoBenn
1.Yka3ath 1 UCIIpaBUTh OMMOKH B PEIICHUN YPAaBHEHHUS:
log , x* +log =6
Alog, x+ Zlog, x =6

Elog, x=6
log, x=1
CIRESE | 2
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log , (5x+1)=2

Pemure YPaBHCHUC 110 OIIPCACIICHULIO.

3. Pa3bepute anropuTm pelieHus: ypaBHEHUS! 3aMEHON MEPEMEHHOMN U 3aITUIIUTE €T0
B TETPA/lb.

lt:-gj2 x—5log, x+4=0

HOgdl
e g Ade HREGE
t=log, x
(=5t +4=0
= 2!
=1 log, x=1 [I . =2
=4 log, x=4 x=16
x+0 xe0
4. Munu-Tect
HCPABCHCTBA b T A II
log s (4x—3) < 1|(~0e,2) 2 om —E-zw £
’ RN 47 ) L4
2.| log,x"=4 | %2 9 +9 81
3 feaBrn="1l 5 | 1 |35 | 2
4.1 lg3x=21g3 | 03y | (@2 | &3y | (o1)

2
5.PelnTh ypaBHEHHS: 10g2(3x+1)=10g23+1’ log " x—3logsx+2=0

log, (4x— 1): 3
2 ypoBeHb.

1.PemuTh ypaBHEHHE U HEPABEHCTBO TOBBIIIICHHON CIIOKHOCTH, JaTh TEOPETUIECKOE
000CHOBaHUE ITATOB PEIICHUS

A). x5 B). log o5 (x* +x +31)< log 5, (10x+11)
L logilog,(x—3)=0 , lgl+2x)=lg3+14 log,[x* —2x-8)=1

OTBeThTE HA BOMPOCHI:
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Kakue ypaBHeHus Ha3biBatoTcs gorapudmuueckumu? Beerna au norapudmuueckoe
YPaBHEHHE pEIIaeMo, T.€. UMeeT cMbIci? Ha30BUTE METOBI pelICHUS, KOTOPBIE
11€J1I€CO00Pa3HO UCIIOIB30BATh AJISl ATUX YPaBHEHUI.

IHNPAKTHYECKASA PABOTA Ne28
Pemenne sorapudpmMuveckux HePpaBeHCTB.
e padoThl: HAYYUTHCS pelIATh JIOrapu(hMHUUYECKUE HEPABEHCTRA.
PesyabTarnl:
mMemanpeomemnule:

BJIQJICHUE HABBIKAMHU II03HABATEIBHOW pedIICKCHH KaK OCO3HAHWS COBEPIIAEMBIX
JNEWCTBUN M MBICIUTEIBHBIX TMPOILIECCOB, UX PE3yJbTaTOB M OCHOBAHUM, TPaHUII
CBOEr0 3HAaHMS M HE3HAHWS, HOBBIX IM03HABATENIBHBIX 3aJa4 W CPEJCTB I HX
JTOCT)KCHUS, npeomemHuole:

BJIAJICHUE CTAHIAPTHBIMU IPUEMAaMM PELICHUSA PALMOHAIBHBIX U UPPALMOHAJIBHBIX,
II0KA3aTEJIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB, UX
CUCTEM; MHCIIOJIB30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IMPOrpamMM, B TOM YHUCIE JIA
ITOMCKA IyTHU PELICHUS U WUIKOCTPALH PELIEHNs YPABHEHUN U HEPABEHCTB;

Buowt oeamenvnocmu: Penenue nokasaTelbHBIX U JOTapU(PMUIECKUX YPaBHEHUHN U
HEPaBEHCTB I10 U3BECTHBIM aJITOPUTMAaM.
Kpurepuu ouneHuBaHus:

1.0lI€HKa «OTJIMYHO» BBICTABIISCTCS OOyJaromeMycs 3a 0€301n009HO
BBITIOJTHCHHBIC 33JIaHUS ITIEPBOTO, BTOPOTO YPOBHS B MOJTHOM 00BEME C YICTOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUI;
2.0IIEHKa «XOPOIII0» BBICTABIISETCS O0yUaIOUIEMyCsl 32 paloTy, BHIITOJHEHHYIO B
MOJTHOM 00bEME C HEeJIOUETaMU;
3. OIIEHKA «YJTOBJICTBOPUTEILHOY BBHICTABIISICTCS 00YUAIOMEMYyCsl 3a BHITIOJITHCHHBIS
3aJIaHUs IEPBOTO YPOBHS B TIOJTHOM 00BEME;
4. o1ieHKa «HEYIOBJIETBOPUTEIILHO» BBICTABIIACTCS 00YUYaAIOMIEMYCs 32 BHIITOTHECHHBIC
3aJIaHUsI TIEPBOTO YPOBHS B HE IMMOJTHOM 00BEME.

Xoa pa6oThi: | ypoBennb
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HaiiTu obGsacTs onpegesieEns (PyHKIUA:

1) y=1g (3x - 2); 2) y =log, (7 — 5x);

8) y=log, (x*-2); 4) y =log, (4 — x°).
2

2. P3.36CpI/ITe AJITOPUTM PCHICHUA HCPABCHCTBA U 3AIIMIIUTC CIr'o IMOJIHOC PCIICHUC!

logy 5(x° +x — 6) > logp 5(x + 4).

Pemenue. Haunem ¢ ompeneneHus o0iacTu AOMYCTUMBIX 3HAYCHUN HEPABEHCTBA.
Breipaxkenue, cTosiiee 1OjA 3HAKOM Jlorapumuyeckod  PyHKUIHMH, JTOJKHO
MPUHUMAThH TOJBKO TMOJIOKUTEIbHBIE 3HAUCHUS. DTO 3HAYMUT, YTO MCKOMas 00JIacTh
JOIYCTUMBIX 3HAYCHUH OIPEIEIISIETCS CIEAYOIIEH CUCTEMON HEPABEHCTB:

22+ x—6>0, - r e (—oo;—3) U (2; +00),
r+4=0 r > —4

......

PelmmTs HEpaBEHCTBA: l.lr"g’*‘(zx_l}'_< 2 2.]3(21{—3)?—]3(:{+1)’

log ; (2—x)= —1
3. Og%( & 4 Bx+1)<ig(x-3) glog, (¢® +42 +3) > 3

2 ypoBeHb.

Pemute HEpaBeHCTBA:!
_9 2x%+ 3

3x
0; 2) 1 0;
21 ) og% -7 3)lﬂgﬂ15$-|—lngulﬁ(m-|-1)21

1) log,

Haittn obnacts onpegeneHMs QyHKIUHU:
1) y = log;, (x® — 4x + 3); 2) y=logg 31‘“'2;
- X

3) y=lgx+lg(x+2); 4) y=Jlg(x-1)+lg(x+1).

OTBeThTE Ha BOIIPOCHKI: Yrto HYXXHO OIIPCACINTDb BHAYAJIC JJIS IIPABUJIbHOTI'O PCIICHUA

norapupMudeckre HepaBeHCTBA? KakuM MOKeT OBITh YHCIIO O] 3HAKOM
norapudma?

IMPAKTUYECKAS PABOTA Ne29
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Pemenue cucreM ypaBHeHHH M HEPABEHCTB C PUMEHEHHEM Pa3IHuYHBIX
MeTO/0B.

Iesb padoThI: HAYYNTHCS PELIATH CUCTEMBI YPABHEHU W HEPABEHCTB C
IPUMEHEHUEM PA3IUYHBIX METOJOB.

Pesyabrartsi:
mMemanpeomemuule:

BJIa/ICHHE HABBIKAMH TO3HABATENbHOM peQIieKCMM KaK OCO3HAaHHUS COBEPIIAaEMbIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB M OCHOBAaHUM, T'PAHHIL
CBOEr0 3HAaHMS WM HE3HAHMSA, HOBBIX II03HABATEJIBHBIX 331a4 U CPEACTB JUIS MX
TNOCTHXEHHUS, HpeOMentHole:

BJIAJACHUC CTAHAAPTHBIMU IPpUCMaMU PCIICHUA pPAllMOHAJIBHBIX W MPpPAllHOHAJIbHBIX,
IMOKAa3aTCJIbHbIX, CTCIICHHBLIX, TPHUI'OHOMCTPUUCCKUX ypaBHeHI/Iﬁ N HCPABCHCTB, HX
CUCTCM; HCIIOJIb30BAHUC TI'OTOBBLIX KOMIIBIOTCPHBIX IIpOIrpaMM, B TOM YHCJIC OJIA
IIOKUCKA IIYTHU PCHICHUA U UJUIIOCTPALIMN PCHICHUA ypaBHeHI/Iﬁ N HCPABCHCTB,

Buowvt oeamenvnocmu: Vicnionnb3oBaHUE CBOMCTB W TpadukoB (YyHKIUN s
perieHus: ypaBHeHH. [loBTOpeHne OCHOBHBIX MPUEMOB PEIICHUS CHCTEM. PerieHue
ypaBHEHUI C MPUMEHEHHUEM BCEX MPUEMOB (Pa3JIOKEHHUS HA MHOXUTEIH, BBEICHUS
HOBBIX HEHM3BECTHBIX, IMOJCTAaHOBKH, Tpaduueckoro wmetona). Pemenue cucrem
YpaBHEHUH C TPUMEHEHHEM pa3JIMYHbIX CHoco00B. O3HaKOMJICHHE C OOIIMMU
BOIIPOCAMH PEIICHUS HEPABCHCTB U HMCIOJIH30BAHHE CBOMCTB M rpadMKOB (yHKIIUN
TP PEIICHUN HEPABEHCTB.
Kpurepuu oueHuBanus:

1 .0lIEHKa «OTJIIMYHO» BBICTABIIACTCS OOydJaromemycs 3a 6€301Mr00IHO
BBITIOJTHEHHBIE 33/IaHUS TIEPBOT0, BTOPOTO YPOBHS B MOJIHOM 00BEME C YUETOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUI;
2.0lIEHKa «XOPOIIIO» BBICTABIIAECTCS OOyUaromeMycsi 3a paboTy, BHITTOJTHEHHYIO B
ITOJITHOM 00BEeME C HEJ0UCTaMH;

3. OIIEHKA «YJIOBJIECTBOPUTEILHOY» BBHICTABIICTCS 00YUaIONMIEMYyCsl 3a BBITIOJIHCHHBIE
3a/1aHus TIEPBOr0 YPOBHS B TIOJIHOM 00BEME;
4. OlICHKA «HEYAOBJICTBOPUTEIHLHO» BBICTABISAETCS 00yJarONIEMYyCs 3a BBITTOJTHEHHbIE

3aJIaHusI IEPBOTO YPOBHS B HE TMOJTHOM 00BEME.

Xoa padoThi: | ypoBenn
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{x+y=3,

1 .Pemmth cucTeMy ypaBHeHuit: a) - = ~%

A) (4;-1); B) (-1; 4), (4;-1); C) (-1; 4); D) (-2; 5), (4; -1); E) (-1; 4), (5; -2).

2
{’-”f y=2 [x+22!.f=-11
6) dx—dy=-1 ) L4 =16 (crocoGom T0/ICTAHOBKH)
'{}r—x—1=ﬂ', {xz+2},z:3ﬁ
r) ytx+1= ﬂ'(l“pa(blxlquKI/I) 1) 367 = 2% = _ED(CHOXGHH’I)

15 12

1
2 2 -
2.Penmte YpaBHCHHUC: xt—-6x x+6x X

4 Haiigure HanOobIIee 1IeJI0€ 3HaUCHUE ¢ , MPH KOTOPOM CyMMa

11— 2a 3-2a
apobeir 2 U ¢  TIOJOXHUTEIbHA. (MGTOI[OM UHTEPBAJIOB).
log,[x* —4x+3)<1

5.PemmTe HEPaBEHCTBO

6.Pemmth cuctemMy ypaBHEHUI:

{log4x—log2y=0 {2x+2y _ 12
1) 2)

X' =2y’ -8=0 x—y=1

2 ypoBeHb.

Pemute cucremy ypaBHEHHUI:

25.9¥ =162,
Fe4y = 48, .
1) (moackaszka: MepeMHOXKbTE YPaBHEHUS JAHHON CUCTEMBI)

{logz x—log, y=1
2) log, xy =3

OtBeTbTe Ha Bompoc: Kakue e MeToIpl peleHus CHCTEMbl YPaBHCHUI M HEPABEHCTB
BbI 3HaeTe?

HPAKTHYECKASA PABOTA Ne30

83


http://test-training.ru/news/9-2-1-uravneniya-neravenstva-i-ih-sistem.html/attachment/2013-11-14_194311

Hcnonb3oBanue CBOMCTB U IPapuKOB (PYHKIMI A/ pellieHHs] YPABHEHUH U
HEPaBEeHCTB.

Ilesb padoThHI: HAYYUTHCS PELIATh YPABHEHUS U HEPABEHCTBA MCIOJIb3Yysl CBOMCTBA U
rpaduku GyHKIHU.

Pesyabrartsi:
mMemanpeomennule:

BJIa/ICHWE HABbIKAMHU TO3HABATENIbHOM pedieKCHu Kak OCO3HAHUS COBEpIIACMbIX
JNEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB M OCHOBAaHUW, TI'PAHMI]
CBOEr0 3HAaHMS WM HE3HAHMSA, HOBBIX II03HABATEJIBHBIX 331a4 U CPEACTB JUIS MX
TNOCTHXEHHUS, HpeOMentHole:

BJIAJACHUC CTAHAAPTHBIMU IPpUCMaMU PCIICHUA pPAllMOHAJIBHBIX W MPpPAllHOHAJIbHBIX,
IMOKAa3aTCJIbHbIX, CTCIICHHBLIX, TPHUI'OHOMCTPUUCCKUX ypaBHCHI/Iﬁ N HCPABCHCTB, HX
CUCTCM; HCIIOJIb30BAHUC TI'OTOBBLIX KOMIIBIOTCPHBIX IIpOIrpaMM, B TOM YHCJIC OJIA
IIOKUCKA IIYTHU PCHICHUA U UJUIIOCTPALIMN PCHICHUA ypaBHeHI/Iﬁ N HCPABCHCTB,

Buowvt oeamenvnocmu: Vicnionnb3oBaHUE CBOMCTB W TpadukoB (YyHKIUN s
pelieHus ypaBHEHHUH. . PemieHue ypaBHEHMI C TNpUMEHEHHEM BCEX IPHUEMOB
(pa3nokeHusT Ha MHOXKWUTEIM, BBEJIEHUS HOBBIX HEU3BECTHBIX, I10JCTaHOBKH,
rpaduyeckoro metoaa). O3HaKOMIIEHHE ¢ OOLIMMHU BOIPOCAMH PELICHHS] HEPaBEHCTB
Y UCTIOJIb30BaHUE CBOMCTB U TpaduKoB (GYHKIUI MPU pPEIICHIH HEPABEHCTB.
Kpurepuu oueHuBaHus:

l.o1eHKa «OTJIIMYHOY BBICTABIsETCsA 00ydarouemMycs 3a 6e301ru00YHO
BBITIOJTHEHHBIE 3aJaHMsI TIEPBOTO, BTOPOTO YPOBHS B TIOJTHOM 00BEME C YIETOM
paIOHaIbHOCTH BIOPAHHBIX PEILICHUH;
2.01IEHKa «XOPOIII0» BBICTABIISETCS O0yUaroUeMycs 32 paloTy, BHITOJHEHHYIO B
MOJIHOM 00bEME C HET0UETaMU;
3. OlLIEHKa «yJIOBJIETBOPUTEIHHO) BBICTABIISIETCS O0YUYaAIOIIEMYCs 32 BBIIIOJTHEHHbBIC
3aJJaHus TIEPBOTO YPOBHSI B IIOJTHOM 00BEME;
4. olleHKa «HEYI0BJIETBOPUTEIBHO) BBICTABIISETCS O0YUYaIOIEMYCs 3a BHIITOJIHEHHBIE

3a/1aHus TIEPBOr0 YPOBHS B HE TIOJIHOM O0BEME.

Xoxa pa6oThi: | ypoBennb

=+/2x* +5x-5

1.Haiitu o6nacts onpenenenns GyHKuun ¥
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y=log, (X?-4), ecma 1)( -2; 2); 2) (-00;- 2) U (2; +o0).
2. Pemnre rpaguuecku ypaBHeHHe: 2xX°=x+1

W3i—x =log.(x—3)

3. Pemuth ypaBHEeHUE

Ha#iTu npoMesXyTKH, Ha KOTOPHIX rpadMk QyHKIUM:
1

1) y==x%; 2) y= x"’— — JeKHT Bhime (HmKe) rpadmka PyHK
Uy Yy = X.

Haiitu obnacTs onpezesieHns QyHKIIMH:

1) y=31-x; 2) y=v2-x?;
3) y=Bx*+1)% 4) y=Jx*-x-2.

BLISCHUTH C TOMOINbIO rpad)MKOB, CKOJILKO KOPHE#l uMeeT ypas-
HeHUe:

1) Vx-6 = —x2; 2) Vx =(x-1)?%;
3) vx+1=22-T; 4) x*-1=vJx+1.

PewminTs rpadpuyeckm ypaBHEHHE:

x X
1) (—1-) =x+1; 2) (l) =x—l;
3 2 2
3) 2’=-x-%; 4) 3*=11-x.
2 ypoBeHnb.1.
Pemurs rpadmuecku ypaBHEHHE:
1) 2*=3 - 2x — x%; 2) 3% =4x;
X x
3 x 2
2.
Pemurs rpapmyeckm ypaBHEHME:
1) log, x=-x+1; 2) loglx=2x-5;
2
3) lgx=\[;; 4) lgx=2"

OtBeTbTE Ha Bompoc: Ha 4éM 0CHOBAHO pelIeHUH YPaBHEHUI U HEPABEHCTB?
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IMPAKTUYECKAS PABOTA Ne31

HpnMeHeHne MaTEMaAaTHYCCKHUX METOA0B 1JIfl PCINCHUS COACPKATECJIbHBIX 3a/1a4
H3 pa3jindIHbIX o0J1acTei HAYKHU U MPAKTUKH.

ean padoThl: HAYYUTHCS PENIATh HECIOXKHBIC 33/1a4 U3 PA3IUIHBIX 001acTe HaAyKH
Y MPAKTHUKHU.

Pesyabrartsi:
Memanpeomenmuuple:

BJIaACHUC HaBbIKaMH HOBH&B&TGHBHOﬁ, y‘{e6HO-HCCHeHOBaT€HBCKOﬁ )51 HpOGKTHOﬁ
ACATCIbHOCTH, HABBIKAMH PAa3pCIICHUA HpO6JI€M; CITOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATCIIbHOMY ITIOMCKY MCTOAOB PCIICHUA IIPAKTHUYCCKHUX 3a1a4, IIPUMCHCHHUIO
Pa3INIHBIX MCTOA0OB ITIO3HAHUS,

npeomemuuwie:

BJIAJACHUC MCTOOdAMH OOKA3aTCJILCTB U AJITOPUTMOB PCIICHUA, YMCHHUC UX ITPUMCHATD,
IIPOBOJIUTH NOKA34TCIBbHBIC PACCYKACHUS B XOAC PCIICHUA 3a1a1,

Buowt oeamenvnocmu: [IpuMeHeHre MaTeMaTUYECKUX METOJIOB JIJISl PEIICHUS
coJiep KaTeNIbHBIX 3a71a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U TTPAKTUKH.
WNuTtepnperrpoBaHre pe3ysibTaTOB C yU€TOM PEaIbHBIX OTPaHUYCHUHN.
Kpurepuu oueHuBaHus:

1.0lI€HKa «OTJIMYHO» BBICTABIISCTCS OOyJaromeMycs 3a 6€301n00YHO
BBITIOJIHEHHBIE 33JIaHUs TIEPBOTO, BTOPOTO YPOBHS B IMOJTHOM 00bEME C YUETOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUI;
2.01IEHKa «XOPOIII0» BBICTABIISETCS O0OyUaroleMycs 3a paloTy, BHITOJIHEHHYIO B
MOJTHOM 00bEME C HEeJIOUETaMU;
3. OIIEHKA «yJIOBJIETBOPUTEIHHOY BHICTABIISIETCSI O0YUYAIOMIEMYCS 32 BBHITIOJTHEHHBIS
3aJIaHusl IEPBOTO YPOBHS B MIOJTHOM 00BEME;
4. o1leHKa «HEYIOBIETBOPUTEIIBLHO» BBICTABIIACTCS O0yUYaIOIMIEMYCS 3a BHITIOJTHEHHBIC
3aJIaHUsI TIEPBOTO YPOBHS B HE IMMOJTHOM 00BEME.

Xoxa padoThi: | ypoBenn
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3anmava Nel./[nuHa npsiMoyrosibHUKA Ha 3 ¢M Ooblie mupuHbl. Kakyro mupuny
JIOJDKEH UMETH TIPSIMOYTOJIHUK, €CJIU €ro oMb 0oble 28 cMm??

3agaua Ne2. PemieHo KOMHATy (BKJIOYash MOTOJIOK) OKIEUTh 00osmu. O6ou
nokymnarotcs ¢ 3anacom 20% ot okienBaeMoi rioniaau. CTouMocTs 000€B yKa3zaHa
B Tabnwuie. [10ToI0K pereHo OKIeuTh OeTbIMU 000SIMHU, CTEHBI - 3€JICHBIMHU.

[IIupuna nBepu komHathl paBHa 0,8 M, BeicoTa - 2 M. [Ilupuna okna - 1,5 M, BbIicOTa -
1 m. Cxonbko pyOusiel Hajo 3ariaTUTh 32 000U, €CIIU ICKU3 KOMHATHI MPEACTABICH
Ha pUCYHKE?

45m

2.3 m

Lena obGoee 3a 1 w2 | g py0.) B 32ENCHMOCTH OT NOKYNKK

oo 30 w2 ot 30 go 100 cBEbiwe 100 u?
u
Benue 14 13 12
| Jenemoie 12 11 10

3agaua No3. HutepHer-mpoBaiiiep (KoMmaHus, OKa3bIBaIOIlasl YCIYTrd IO
MOAKIIOYEHUIO K ceTu HTepHeT) npesiaraet Tpu TapudHbBIX IUIaHa.

TapudHeii ABoHeHTCKaA NnaTa MnaTta 2a TpadMkK
hEL
MnaH «0= HeT 2,5 pyb.2a 1 MO

. 600 pyG. 33 500 MG 2 pyb. 33 1 MG cBepx
Mnan <500 TpadWKa B Mecau 500 MG

. 850 pyG. za 800 MG 1,5 pyG. 33 1 MG cBepx
Mnan <800 TpadwvKka B MecaL 800 MG

[Tonp3oBaTens mIaHUPYET, YTO ero Tpaduk coctaBuT 600 MO u, uCXos U3 ITOTO,
BBIOMpaeT Hanbosiee emeBblid TapuHblid miad. CKoJIbKO pyOJiel TOJKEH 3alaTUTh
MOJIH30BATENh 3a MECSII, €CJIH €T0 TpaduK NeUCTBUTENBHO OyaeT paBeH 600 MG6?

3amaua Ne4.®dupma COCTOUT U3 JIBYX OTIEJIEHUH, CyMMapHas BEJIMYMHA MPUOBLIH,

KOTOPBIX B MUHYBIIIEM rofy coctaBuia 13 muH. pyOneit. Ha 3ToT roj 3annanupoBaHo

yYBEJIMYECHUE NPUOBUTM TiepBOro otaeneHus Ha 75%, a Btoporo - Ha 140%. B
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pe3ynbTate, cyMMapHas NpuObUTb (GUPMBI JOKHA BbIpacTH B 2 pasza. KakoBa
BeIMYMHA MPHUOBUIA KaXXIOTO W3 OTAeNeHWi: 1)B MUHYBIIEM Toay? 2)B TEKyIIeM
roay?

3anmaya Ne5. [TonepeuHoe ceueHue KeIe3HOIOPOKHON HACHINU MPEACTABISIET COOOU
paBHOOOKYIO Tpamenuio ¢ yriaoMm 450 u ocHoBanusmu 8 M 1 14 M. CKOJNBKO 3eMITH
HaJ0, YTOOBI ClIeJaTh TAKYIO HACKINb Ha NpoTskeHuu 100 m.

2 ypoBeHb.

3amaua Nel. OnuH KaTeT NpAMOYTOJIBHOIO TPEYTOJIbHUKA HA 14 cM OoJible Apyroro,
a TUIIOTEeHY3a paBHA 34 cM. HaliiuTe KaTeThl U B OTBETE YKAKUTE UX CYMMY.

A) 46; B) 45; C) 44, D) 43; E) 42.

3amauya No2. Ecam ObIcTpo BpamiaTh BEApPO € BOJOM Ha BEPEBKE B BEPTHKAIBHOU
IJIOCKOCTH, TO BoJa He OyAeT BbUIMBaThCs. [Ipm BpamieHuu Beapa cuiia JaBJIEHUS
BOJbl HAa JHO HE OCTAETCA NMOCTOSIHHOM: OHA MAaKCMMAJIbHA B HIKHEW TOYKE M
MUHHUMAaJIbHA B BepXHel. Bosia He OynieT BBUIMBATHCS, €CIIU CUjia €€ JaBJIeHUS Ha JHO
OyZeT MOJOXKUTENIBHON BO BCEX TOUKAX TPACKTOPUHU, KPOME BEPXHEMH, I/1€ OHA MOXKET
ObITh paBHOM HyJI0. B BepxHeil Touke cuiia aaBiieHUs, BbIpakeHHass B HbroTOHaX,
paBHa , rje m — Macca BoAbl (Kr), Vv — CKOpPOCTb JIBWKEHHUS Beapa (M/c), g —
yCKOpeHue cBoOoaHoro najaenus (cuutaiite g = 10 m/c 2 ) , L — niuHa BepeBku (M).
C xaxkoll MHMHMMaJIbHON CKOPOCTBIO HAJI0 BpalllaTh BEIPO, YTOOBI BOJA HE
BBUIMBAJACh, €CJIM JJIMHA BepeBKHU paBHa 0,784 M? OTBeT BbIpa3uTe B M/C.

OTBeThTE HA BOIIPOCHI:
a) B xakux o0iacTax HayKu BCTpedyaeTcss MaTeMaTuka?

0) HyxxHa 5u B Bamieii npodeccuu 3HaHUSI MATEMATHKHU ?

KontpoabHasi padora mo temMe «YpaBHEHHUS] M HEPABEHCTBA»

ey padoThI: KOHTPOJIb U YUET 3HAHUM O PEIIEHUIO NPOCTEUIINX YPAaBHEHUN U
HEPaBEHCTB.

PesyabTarsl:
Memanpeomemuuple:

BJIaJICHUE HABBIKAMHU TO3HABATEIBHOU, y4E€OHO-MCCIICIOBATEIHCKON M TMPOCKTHOM
NEeATEeIbHOCTH, HAaBBIKAMHM pa3pelnieHus MNpoOseM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOMCKY METOJOB PELICHUS] MPAKTUYECKUX 3a]a4, MPUMEHECHUIO
Pa3IMYHBIX METOJOB IMO3HAHMUS |
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npeomemHuuvle:

- BJIQJICHUE METOJIaMU JO0Ka3aTeJIbCTB W AJITOPUTMOB PELICHHS, YMEHHUE HX
MPUMEHATH, IPOBOJAUTH JOKA3aTEIbHBIE PACCYKACHUS B XOJI€ PEUICHUS 3a]1a4;
BJIAJICHUE  CTAHJAPTHBIMH  IIPUEMAMHU  PEIIEHHUS  PALMOHAIBHBIX U
VPPALMOHAIBHBIX,  MOKA3aTEIbHBIX, CTENECHHBIX, TPUTOHOMETPUUYECKUX
YPaBHEHUA W  HEPABEHCTB, HUX CHCTEM; HCIIOJIb30BAHUE T'OTOBBIX
KOMITBIOTEPHBIX MPOTPaMM, B TOM YHUCJIE ISl TOUCKA MNYTH PEIIEHUS WU
WUTIOCTPALUY PEIIEHNS] YPABHEHUN U HEPABCHCTB;

Buowt oeamenvnocmu: PelleHne ypaBHEHMI € NPUMEHEHHMEM BCEX IIPUEMOB
(pa3nokeHusT Ha MHOXKUTEIH, BBEJIEHUS HOBBIX HEU3BECTHBIX, IOJCTAHOBKH,
rpadguueckoro merona). PemieHue cucTteM ypaBHEHHMI C MPUMEHEHHEM pPA3THYHBIX
cnoco0oB. (O3HaKOMJIEHME C OONIMMHM BONPOCAMU PEIICHUS HEPAaBEHCTB U
MCIIOJIb30BAaHUE CBOMCTB U TpaUKOB (PYHKIMI MpU pElICHUU HEpaBeHCTB. PemieHue
HEPaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IUYHBIX CIIOCOOOB.
Kpurepuu oueHuBanus:

1.o11eHKa «OTJIIMYHO» BBICTABISIETCS 00ydaroemMycs 3a 6e301n00YHO
BBINIOJIHEHHBIE 33/IJaHUS [IEPBOT0, BTOPOTO YPOBHSA B IMOJTHOM 00BEME C YUETOM
PalMOHAIIBHOCTU BBIOPAHHBIX PELICHUI;
2.01IEHKa «XOpOILI0» BBICTABIIIETCS OOyUarolemMycs 3a paboTy, BHITOJIHEHHYIO B
ITOJITHOM 00BEME C HEJOUCTaMHU;
3. OlLIEHKA «yJIOBJIETBOPUTEIBHO) BBICTABIISIETCS O0YUYaIOIEMYCsl 32 BBIIIOJHEHHbBIE
3aJlaHUs IEPBOTO YPOBHSI B MIOJTHOM 00BEME;

4. OICHKA «HCYAOBJICTBOPUTCIIbHO» BBICTABJIIAACTCS o6yqa}0meMyc;1 34 BBIITOJIHCHHBIC

3aJlaHusl IEPBOTO YPOBHS B HE MOJTHOM 00BEME.

Xoa padoTshi: | ypoBenn
1 BapuaHT 2 BapuaHT
1. Pemute ypaBHEeHuUe: 1. Pemute ypaBHEHUE:
log,(3x+2)=-1+log,(6—-x) log (x+6) =-2+log (4 -z

0. g;z). 23). - 14_’4)% 1. —6,252) —5,30.3,4).5,25

2. Pemute ypaBHEHUE:
2. Pemute ypaBHEHHUE:
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310g32x—10g3x—2=0 2132x+lg z-1=10

2 1 2, 1
D=2 39 -1 o) §;3~f§ I, 1-,—%-,2}. 10,—3).0,1, JT0:4). - 1-,%

e 10
3.Pemnte ypaBHEHHME:! 3. Pemute ypaBHeHUeE:
2 +3-2%3 = 22; 2-3% + 3%2 = 57;
4. Pemite ypaBHEHHUE: 4.Pemite HEPaBEHCTBO:
V5x—10=2 - x V2x —5=V4x— 7
SPemnre HEPaBEHCTBO 5 Pemmte HepaBEeHCTBO
V3-x < 5 V-2 < 1;
2 ypoBeHb

1. Pemuth ypaBHEHUE:

a) lgl x* +7x-3) =lg{dx+1)

6) «fx2+5x+2 _\fxz—3x+3 -3

2. Pemuth cuctemy ypaBHEHUI:

|54% % =g

|12z +y=2
3. Pemuth HEPABEHCTBO:
a) 0,3 7*=1

6) log(2x+3+log,{x+2) >log,(—2x-1)

/ 9
B) ‘l,_.- 2ao-gx <hH-m

Cnaiite paboTy npernoaaBaTeo.

INPAKTHYECKASA PABOTA Ne 32
PaguaHHbIi MeTOX M3MEPEHHsI YIJIOB BPAILlCeHUS U CBA3b ¢ IPAyCHOI MEpOH.

e padoThI: H3yYUTh PaAUaHHbII METOA U3MEPEHUS YTII0B BPAILICHHS U UX CBS3b
C TPalyCHOM MEPO.

Pe3yabTarhl (MeTanpeaMeTHble): TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEILHOM
MH(pOpPMAITMOHHO-TIO3HABATEILHOM JIeSITeIIbHOCTH, BKJIIOYas YMEHUE
OPUEHTUPOBATHCA B PA3IUYHBIX UCTOYHUKAX MH(OPMALIUUA, KPUTHIECKH OLICHUBATH U
HMHTEPIIPETUPOBATh UH(POPMAIHIO, TOTYyUYAEMYIO U3 PA3TUUHBIX HCTOYHUKOB.

90



PesyabTarsl (mpeaMeTHbIE): c(hOpMHUPOBAHHOCTH MPEJICTABICHUIN 0
MaTeMaTUYECKUX TMOHATHSAX KaK  BAXKHEWIIMX  MAaTeMaTHYECKHX  MOJENSX,
MO3BOJIIIOIIMX OMNMUCHIBATH M M3y4aThb Pa3HbIE MPOLECCHl U SIBJICHUS; NOHUMAHHE
BO3MOKHOCTH aKCHOMAaTHYECKOTO MMOCTPOCHUS MATEMATUUECKUX TEOPUI
Buabl gesreqbHocTH: M3ydeHrne pauaHHOTO METOJIA U3MEPEHHS YIJIOB BPAIICHUSA
U UX CBSI3U C IpagycHoi Mepoil. M300paxkeHue yriioB BpalleHUs Ha OKPYKHOCTH,
COOTHECEHME BEIMYMHBI yria C €ro pacnoyiokeHneMm. PopMyIupOBaHHE
OTIpEEICHU TPUTOHOMETPUUCCKUX (DYHKITUI NJIs1 YIJIOB TTOBOPOTA M OCTPHIX YTJIOB
IPSIMOYTOJILHOTO TPEYTOJIbHUKA U O0BSICHEHUE UX B3aUMOCBSI3H.
Kpurepuu onneHuBaHus NPaKTUYECKUX PadoT

1. oleHKa «OTJIMYHO» BBICTABISETCA oOOydaromeMmycss 3a 0e30IMO0YHO
BBITIOJIHEHHBIE 33JlaHUs MEPBOT0, BTOPOTO, TPETHETO YPOBHS B IMOJHOM OOBEME C
Y4ETOM PAIIMOHATBHOCTH BEIOPAHHBIX PEIICHU;

2. OIICHKAa «XOpOIL0» BBICTABIACTCA OOy4aromeMycsi 3a paloTy,
BBITIOJIHEHHYIO B IOJTHOM 00beME C HEI0UETaMu;

3. OLEHKa «yIOBJETBOPUTEIHLHO» BBICTABJISETCS OOywarolmeMmycs 3a
BBITIOJIHEHHBIE 33]IaHUs TIEPBOTO YPOBHS B ITOJTHOM 00bEME;

4. OIIEHKAa «HEYJIOBJIETBOPUTEIILHO» BBICTABISIETCS OOydarleMmycs 3a

BBITIOJIHCHHBIC 3aJlaHUs IICPBOT'0 YPOBHA B HC ITIOJIHOM o0BeMe.

Xoa padoThI:

YpoBens A
1. Onpenennre, B KaKOW YETBEPTH JICKUT TaHHBIA YTOJI:
1)88°; 2)100°; 3) 145°; 4)-200°; 5)300°; 6)400°; 7)-30°; 8)-120°; 9) -415°; 10) -
520°.
2. Omnpepnenure, B KAKOM Y€TBEPTHU JIEKHUT JAHHBIN YIroJI:
1) 2m; 2) n/12; 3)10m; 4) 9n/14.
Yposens b
1. Ompenenure, B KaKOW YE€TBEPTH JIEKUT JaHHBIA yTOI:
1) 7n/15; 2)-9n/17; 3)11n/12; 4)237/20; 5)31n/21; 6) -14n/5; 7) -230/6; 8) 257/7; 9) -
21m/4;
10) -397/5.

2. Beipazure yrisl B 10JI5IX T
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1) 135%; 2)220°; 3)1200°; 4)-330°
Yposens B
1. Omnpexnenure, B KAKOM YETBEPTHU JIKUT JAHHBIN YrOJI:
1)1,6; 2)3; 3)4; 4)-2,1; 5)-1,8; 6)8; 7)-7,5; 8)10; 9)15; 10)-31.
2. VYkaxwure 3HaK Sin, C0S, tg, Ctg B 3THX yriax:

OTBeThTE HA KOHTPOJIBHBIE BOIIPOCHI:
1) Urto Takoe yroy u Kak OH U3MepsieTcs’?

2) 3auem o0oO1IaeTCsl MOHATHE YyIuia?

3. OopmuTe OTUET U cAealTe BBIBOJ 110 IPAKTUYECKOM padoTe.

INPAKTHYECKAS PABOTA Ne 33
IlpyMeHeHHe OCHOBHBIX TPUIOHOMETPHYECKHMX TOXKAECTB /A BBIYHCICHUA

3HAYECHUN TPUTOHOMETPUYECKUX PYHKIMU 10 OTHON U3 HUX.
eab padoThI: HAYYUTHCS TPUMEHSATH OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECCTBA
JUTSl BBIYUCIICHUSI 3HAYEHU N TPUTOHOMETPUUECKUX (QYHKIIUHN 1O OJTHOM U3 HUX.

Pe3yabTarhl (MeTanpeaMeTHble): TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEILHOM
MH(}OPMaLlMOHHO-TIO3HABATEILHOM JEATEIIbHOCTH, BKJIFOYAs YMEHHE
OPUEHTHUPOBATHLCS B PA3TUYHBIX MCTOUHHUKAX UHPOPMAIIUU, KPUTUIECKU OIICHUBATDH U
MHTEPHPETUPOBATH UH(OPMAIIUIO, TOJYYaEMYIO U3 PA3TUYHBIX HCTOYHUKOB.
Pe3yabTarsl (mpeameTHbIe): c(hOpMHPOBAHHOCTh IIPEACTABICHAN 0
MaTeMaTUYECKUX TOHATHAX KAaK  BAXKHEWIIMX  MATEMAaTUYECKUX  MOJEIIX,
MO3BOJISIFOLIMX OIKUCBHIBATH M HU3Yy4YaThb PA3HBIE MPOLECCHl U SIBJICHUS; ITOHUMAaHUE
BO3MOKHOCTH aKCMOMAaTHYECKOI'0 IIOCTPOEHUS MATEMAaTUUECKUX TEOPUN

Buabl nesreqpHocTH: [IpriMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOKIAECTB IS
BBIYHMCIICHUSI 3HAYCHU TPUTOHOMETPUIECKUX (QYHKITUN TTO OJTHOM M3 HUX

Kputepun onieHnBaHUSA NPAKTHYECKUX PadoT
1. olEeHKa «OTJIMYHO» BBICTABJISETCA oOOydJaromeMmycss 3a 0e30IMO0YHO
BBITIOJIHCHHBIE 3aJaHHsl TEPBOTO, BTOPOTO YPOBHS B IMOJTHOM OOBEME C YYETOM
PaIMOHAIIBHOCTH BHIOPAHHBIX PEIICHUI;
2. OIIEHKa «XOpOIIO» BBICTABISIETCS OOydaromeMycs 3a paboTy,

BBIIIOJIHCHHYTO B ITIOJITHOM o0BeMe ¢ HCOO0YCTaMU,
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3. OLEHKa «yJIOBJIETBOPUTEIHHO» BBICTABISIETCA OOydaromemycs 3a
BBITIOJTHEHHBIE 33JJaHUsI IEPBOTO YPOBHSA B MOJIHOM 00bEME;

4. OIleHKa «HEYJIOBJIETBOPUTEIILHO» BBICTABIACTCS OOy4aromeMmycs 3a
BBIIIOJIHEHHBIE 33JJaHUS IIEPBOTO YPOBHS B HE MTOJIHOM 00BEME.
Xox padotsbi: Pazo0parth pernieHue npuMepos.

[Tpumep 1. Borancnuts 3Ha4eHue sin o, eciu cos o = 0,3, o — yroxa B nepBoit
YETBEPTH.

Pewenue; [I[puMeHM OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, CBA3BIBAIOLLEE

— o _ a2 I
TPUrOHOMETpHYECKHUe (GyHKIuy F — S &, ¥ = COSa . SIN° &+ Cos™ & =1 Tax kax o

YCIO0BHIO 3a1a4u cos o = 0,3, To c0s?a = 0,09. 3Haunr, sin“a + 0,09 =1, sina =1 —
0,09 = 0,91. Pemas ypasuenue Sino. = 0,91, nonyuaem apa ciydas (

s & = 0,91 mm sin & = —4/0,91 ), U3 KOTOpBIX, oOparias BHUMaHHUE Ha TO, KAaKOH

YEeTBEPTHU MPUHAIIEKUT UCKOMBIHN YroJ, ciaeayeT BblOpaTh oivH. BcrmoMHMM, 4TO B
MEPBOIl YETBEPTU BCE TPUTOHOMETPUUECKUE (PYHKIIMU UMEIOT 3HAK «».

CJie10BaTeNbHO, st = 40,51 Orger: Sin&= 0,91 _
[Tpumep 2. Beruucnure 3HaueHue tg o, ecnu ctg o = 0,2.

Pewmenue; Bocnions3yemcs hopmysioil, CBI3bIBAIOIIEH TPUTOHOMETPHUUECKUE
bynkuun y =tg o, y = ctg o : tg a * ctg a = 1. [loacrasinss 3aaHHOE B YCIOBHH
sHaueHue 0,2, momyyaem, uto tg a * 0,2 = I, omxyoa tg oo = 5.01BeT: 5.

1. Berurcnute 3HaueHUs CHHYCa, KOCHHYCa, TAHTE€HCA U KOTaHTeHCa yIJia, UCIIOIb3Ys
MMEIONTYIOCS HH(OPMAIIHIO.

Yposens A.
. V3 N ) 1
1)sina=-—,cosa>0; 2)cosa=-—,sina<0;3)sina=--,-n<a<0;
2 2 2

3 . 4 . . 1 1 ) 1
4)cosa==,sin0>0; S)cosa=--,sina<0;6)sina=-,cosa>=-;7)sina=-,
5 5 2 2 3
. ) 2 1
sinacosa>0;8)sina=-,—<1;9)cosa=0,
3 cosa

1 . 1
-5,6m <o<-4,8m; 10) cos a = > sin o > pe

Yposens b.

1 . . V2 . . 1
l) cosa=-,cosa>sina;2)sina=-—,cosa<sinqo;3)sina=--,
2 2 3

. 1 . ) 7 )
sma+cosa<0;4)cosa=-z, sin o < |cos af; 5)s1n0c+cosa=E,cosa>s1n0c.
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2. OTBETHTE HA KOHTPOJIBbHBIE BOIIPOCHI
1) 3aueM npeoOpa3yOT TPUTOHOMETPUUECKUE BBIPAKECHUS?
2) 3anummuTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U CIEIACTBUSA U3
HETO.

3. OpopmuTe OTUET U cAeNaliTe BBIBOJ 10 IPAKTUYECKOM paboTe.

ITPAKTHYECKAS PABOTA Ne 34

BbinosiHeHHEe TOKIECTBEHHBIX TMpPeo0pa3oBaHMii ¢ NOMOIIBIO  (opmyJ
NpUBEACHUS

Heap padoThl: HAYYUTHCS BBIIOJHATH TOXIECTBEHHbIE IpeoOpa3oBaHUs C
MOMOILBIO (POPMYJT IPUBEICHHUS.

Pe3yabTaTsl (MeTanpeaMeTHbIe): TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITEIILHON
MH($OPMallMOHHO-TIO3HABATEIbHOM JEATEIIBHOCTH, BKJIFOYAs YMEHHE
OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX UH(POpPMALMU, KPUTUUECKU OLIEHUBATDH U
MHTEPHPETUPOBATH UH(OPMAIIUIO, TOJYYaEMYIO U3 PA3JTUYHBIX HCTOYHUKOB.
Pe3yabTarsl (mpeameTtHbIe): c(OpMHPOBAHHOCTh IIPEACTABICHAN 0
MAaTEMaTUYECKUX  TOHATHAX KAaK BAKHEUIIMX  MATEMaTHYECKUX  MOJEIIX,
ITO3BOJIAIOLIMX OIMCBHIBATh U M3y4yaTb pa3HbIE NPOLIECCHI U SIBICHUS; ITOHUMAHHE
BO3MOKHOCTH aKCMOMAaTHYECKOI'0 IIOCTPOEHUS MATEMAaTUUECKUX TEOPUN

Buabl nesitesibHOCTH: VI3yueHue OCHOBHBIX (OPMYJI TPUTOHOMETPUM: (POPMYJIbI
CJIOKEHUS, YJIBOCHHUSA, MPeoOpa3oBaHUs CYMMbl TPUTOHOMETPUYECKUX (YHKUUN B
ITPOU3BEACHUE U NMPOU3BEAECHUSA B CYMMY U IPUMEHEHUE NPY BBIYMCICHUN 3HAYCHHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUS W ymnpouieHus ero. (O3HaKOMIIEHHE CO
CBOWCTBAMH CUMMETPHUM TOYEK HA €AMHUYHOW OKPYKHOCTH M IPUMEHEHHUE HX IJIA
BbIBOJ1a (hOPMYJI TPUBEICHUS.

Kpurepuu oueHuBaHusI NPAKTHYECKUX padoT

1. oleHKa «OTJIMYHO» BBICTABJISETCA oOOydJaromeMmycss 3a 0e30IMO0YHO
BBITIOJTHEHHBIE 3a/1aHusl TEPBOTO, BTOPOTO YPOBHSA B IOJHOM OOBEME C Y4YETOM
paIoHaIbHOCTH BRIOPAHHBIX PEIICHUH;

2. OLICHKa «XOpOLIO» BBICTaBIsETCS oOydarolmemycs 3a paborty,
BBITIOJIHEHHYIO B IOJTHOM 00bEME C HEJI0UETAMM;

3. OLEHKa «yIOBJETBOPUTEIHLHO» BBICTABJISETCS OOywarolmeMmycs 3a
BBITIOJTHEHHBIE 33JJaHUsI IEPBOTO YPOBHS B MTOJIHOM 00bEME;
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4, OIlEHKAa «HEYJIOBIETBOPHUTEILHO» BBICTABIIACTCS OOydaromeMycs 3a
BBITIOJTHEHHBIE 3a/IaHUS IEPBOTO YPOBHS B HE MOJIHOM 00BEME.
Xoxa padoThi:
Yposens A.

1. YopocTture BeIpaxeHHUE.

1tg (t-2); 2) cos (5 + 3t); 3) sin (= - t); 4) ctg (270° +1); 5) cos (m + a) tg (o +2);
6) sin (270° + a) - sin (270° - a); 7) sin (oo — ) coS ( - o - 37”) + 1.

2. Pacmionoxure B IMOPAAKE BO3paCTaHHUA.

1) ctg 270°, sinllT”, sin % tg 7?” ; 2) sin 5w, cos 150°, ctg72—”, cos (- 600°);

3) sin 40°, sin 80°, sin 120°, sin 200°; 4) tg 46°, ctg 47°, 2 sinZ%T ; 5) sin 3, cos g, sin

1, cos 10m; 6) cos 1, cos 2, cos 3, cos 4; 7) tgﬁg, sin %’T, sin 2.

Yposens b.

1. Beruncnnure 3Ha4€HNE BBIPAKEHUS.

191

1) sin=—, cos -, tg —~, cos 1470", sin 840°;

2) [sin (m + o) + cos (g +a. )%+ [cos(2m — a) —sin ( 37” — o)]mpuo = %
2. OTBeTbTE HA KOHTPOJIbHBIE BOIPOCHI

1) dnst uero Hy>XHBI (HOPMYJIIBI IPUBEICHUS?

2) CrnencTBHeM 4ero ABISIOTCS (DOPMYJIbI IPUBEICHUS?

3. OpopmuTe OTUET U CAENalTe BBIBOJ 110 IPAKTUYECKOM paboTe.

INPAKTHYECKASA PABOTA Ne 35
Onepanum HAl KOMILVIEKCHBIMH YHCJIAMHU B TPUTOHOMETPHU4YECKOH popMe.

Heap padorbi: HaydyuThCcs BBIMONHATH ONEpAIMU HAJl KOMIUIGKCHBIMU YHCIIAMH B
TPUTOHOMETpHUUECKOU (hopme.

Pe3yibTaTthl (MeTanpeaMeTHbIe): TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEILHOU
MH(}OpPMAIIMOHHO-TI03HABATEIbHON JEATEIIbHOCTH, BKJIFOYAsI YMEHHE
OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUHMKAX UH(POpPMALIMU, KPUTUUECKU OILIEHUBAThH U
MHTEPIPETUPOBATH UH(POPMALIHIO, TOTyYaeMYI0 U3 PA3IMYHBIX HICTOYHHUKOB.

95



PesyabTarsl (mpeaMeTHbIE): c(hOpMHUPOBAHHOCTH MPEJICTABICHUIN 0
MAaTE€MaTHYECKUX  TOHATHSAX KAk BaXKHEHIIUX  MaTEMAaTHYECKUX  MOJIEIISX,
MO3BOJISIIOIIMX OMUCHIBATh M H3y4daThb Pa3HbIC MPOILIECCHl U SIBJICHUS; MOHUMAHUE
BO3MOYXHOCTH aKCMOMAaTHYE€CKOTO MTOCTPOEHUSI MATEMATHUYECKUX TCOPUI
Buabl nesareabHocTH: Pemenue mo ¢opMyinaM ¥ TPUTOHOMETPHYECKOMY KPYTY
IIPOCTENIINX TPUTOHOMETPUUYECKUX YPABHCHUM.
Kpurepumu onneHuBaHus NPaKTUYECKUX PadoT

1. olleHKa «OTJIMYHO» BBICTABJISAETCA oOydJaromeMmycs 3a 0e30IMO0YHO
BBITIOJTHEHHBIE 3aJlaHUsl TEPBOT0, BTOPOrO YPOBHS B MOJHOM OOBEME C Y4ETOM
PalMOHAJIBHOCTH BBIOPAHHBIX PEIICHHIA;

2. OIIEHKa «XOpOIIO» BBICTABJISIETCS OOydaromeMycs 3a padoTy,
BBITIOJTHEHHYIO B TIOJIHOM 00BEME C HEJI0UETaAMU;

3. OIleHKa «YyJOBJICTBOPUTEIBHO» BBICTABISICTCS oOydJaromemycs 3a
BBITIOJTHEHHBIE 33/IaHKS TIEPBOTO YPOBHS B MOJHOM 00BEME;

4., OlLIGHKAa «HEYJOBJICTBOPUTEILHO» BBICTABIACTCS oOOydJaromemycs 3a
BBITIOJTHEHHBIE 3a/IaHKS TIEPBOTO YPOBHS B HE MOJIHOM 00BEME.
Xoxa pa0oThI:
Yposens A.
1. [IpenctaBuTh B TPUTOHOMETPUUECKON (hOpME CIEAYIONTNE YUCTA!
1) 2; 2) 6i; 3) -2 +/3i,4) 2—2i,5) - V3 —1i.
2. IlpencraButh B anredpandeckoil opme CaeayIomue Yucia:
1) z=2 (cos 2 + 1 sin 27); 2) z=+/2 [cos 3n/4 + 1 sin 7/12]
1. Haiitu mpou3sBeaeHue.
2 [cos(m/6) + 1 sin (7/6)] - [cos (/12) + 1 sin (1/12)].
2. BBINOJHUTS JEJICHUE:
10 cos(3n/4) + i sin (3n/4)]:2[cos(m/4) + i sin(n/4)].
Yposens b.
1. Bo3BecTu B CTEIECHbD.
1) [cos(n/6) + i sin (/6)]°
2) [3/2 - (v/312)i]*

- 3
2. I3Bne4yb KOPHU U3 KOMIUIEKCHBIX YHCE: Vi, V1.
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3. Odopmute OTYET U CAENaNTE BHIBOJ IO MPAKTHUYECKOM padoTe.

INPAKTHYECKASA PABOTA Ne 36
HccienoBanue CBOWCTB U NMOCTPOCHHUE IPAPUKOB TPUTOHOMETPHUYECKUX
Gynkuuii. 'apMonnyeckue KoJiedaHusl.

Heabp paGoTbl: Hay4YUTHCA CTPOUTH TpadUKU TPUTOHOMETPUYECKUX (GYHKIUN U
UCCIIEN0BATh UX CBOMCTBA

Pe3yabTarsl (MeTanpeaMeTHble): TOTOBHOCTh H CIIOCOOHOCTh K CaMOCTOSITEIBHOM
MH(POPMALIMOHHO-TIO3HABATEIBbHOM NEATEIBHOCTH, BKJIFOYAs yMEHUE
OpPUEHTHPOBATHCS B PAa3IMUHBIX UCTOUHUKAX MH(POPMALIUU, KpUTUUECKU OLICHUBATh U
MHTEPIPETUPOBATh UH(POPMALINIO, TOJTYyYaEMYIO U3 PA3IMYHBIX UICTOYHHUKOB.
Pe3yabTarTsl (mpeameTHbIe): c(OpMHPOBAHHOCTh IIPEACTABICHAN 0
MaTeMaTUYECKUX TMOHATHSAX KaK  BaXXHEHIIMX  MAaTeMaTUYECKHX  MOJEIX,
MTO3BOJIIOIIMX ONMCHIBATh M M3Yy4yaThb pa3HbIE NPOLIECCH U SBJICHUS; IMOHUMaHUE
BO3MO>KHOCTH aKCHOMAaTHYECKOT'0 MOCTPOEHNS MAaTEMAaTUUECKUX TEOPUN

Buabl pesreqbHocTu: Pemenue no ¢opmyiaM M TPUTOHOMETPUUECKOMY KpPYTY
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHHUN.

KpuTtepun onieHnBaHUs NPAKTHYECKUX padoT

1. oleHKa «OTJIMYHO» BBICTABJISETCA oOOydaromeMmycss 3a 0e30IIMO0YHO
BBITIOJIHEHHBIE 3aJaHHsl TEPBOTO, BTOPOTO YPOBHS B IMOJHOM OOBEME C YYETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUH;

2. OIIEHKa «XOpOIIO» BBICTABJISIETCS OOydaromeMycs 3a padoTy,
BBITIOJIHEHHYIO B IOJTHOM 00BbEME C HEI0UETaMU;

3. OIIeHKa «YIOBIIETBOPUTEIHHO» BBICTABIACTCS OOydJaromeMmycs 3a
BBITIOJIHEHHBIE 33]JaHUs TIEPBOTO YPOBHS B MTOJTHOM 00bEME;

4. OlLIEHKa «HEYIOBIETBOPUTEIBHO» BBICTaBIsIETCS oOOydJaromeMycs 3a
BBITIOJTHCHHBIC 33JIaHUs ITIEPBOTO YPOBHS B HE MTOJTHOM 00BEME.

Xoa padoThI:
1. [TpoBeauTe MOTHOE UCCIEAOBAHUE M TIOCTPOUTE TPAPUKU CIACAYIOMUX (HYHKITHIA:
YpoBens A.

1) y = sin 4x; )y= cosg;
Yposens b.

3)y=-1tg 2x
Y/



2. OTBETHTE HA KOHTPOJIBHBIE BOIIPOCHI:

1) Ilouemy guig 3amucu HPOMEXKYTKOB 3HAKONOCTOSIHCTBA M IPOMEXYTKOB
MOHOTOHHOCTH CHHYCa M KOCHUHYca YJ0OHEee BBIOMpATh pa3Hble MIPOMEXKYTKU
OCHOBHOTO Ieproja?

2) Kak o6ocHoBaTh Bo3pacTtanue GyHKIMHU y = tg X Ha MpoMexyTke [0; %], UCIIOJIb3YS

oIpeieNieHne 3TOW (PYHKIMH U CBOMCTBA CHHYCAa M KOCHHYca?

3) Kak moka3arh, 4TO OCHOBHOH TEpHOJA TaHT€HCAa M KOTAHI'CHCA BIBOC MECHbIIEC
OCHOBHOTO TIEpHO/Ia CHHYCa M KOCHHYca?

3. OdopmMute OTYET U CAeNaNTe BBIBOJ IO MPAKTHUUECKOM padoTe.

IHHPAKTHYECKAS PABOTA Ne 37

HccnenoBanue CBOMCTB U NOCTPOeHUE rpagpukos 00paTHBIX
TPUTOHOMETPHYECKUX PyHKIUT

Heanb padoTbl: HAyuyuThCA CTPOUTH TpaduKu OOpPATHBIX TPUTOHOMETPHUECKHUX
(GyHKIUI 1 Uccae10BaTh UX CBOMCTBA

Pe3yabTaTsl (MeTanpeaMeTHbIe): TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITEIILHOU
MH(}OPMallMOHHO-TIO3HABATEIbHOM JEATEIIBHOCTH, BKJIFOYAs YMEHHE
OpPUEHTHUPOBATHLCS B PA3IUYHBIX UCTOUYHUKAX UH(POPMALMH, KPUTUYECKH OLIEHUBATH U
MHTEPHPETUPOBATH UH(OPMAIIUIO, TOJYYaEMYIO U3 PA3TUYHBIX HCTOYHUKOB.
Pe3yabTarsl (mpeameTHbIe): c(hOpMHUPOBAHHOCTh IIPEACTABICHAN 0
MaTeMaTUYECKUX  IOHATHAX KAaK  BAKHEUIIMX  MATEMaTUYECKUX  MOJEIIX,
IIO3BOJIAIOIIMX ONMCHIBATh M W3Yy4yaThb pa3HbIE IIPOLIECCHI U SBJICHUSA; IIOHMMaHUE
BO3MOKHOCTH aKCHOMAaTHYECKOI'0 IIOCTPOEHUS MATEMAaTUUECKUX TEOPUH.

Buasbl gesreqbHocTH: O3HAKOMIIEHUE C MTOHSATHEM OOPAaTHBIX TPUTOHOMETPUUECKUX
¢bynkumii. M3ydyenune omnpeneneHui apKCHHYCa, apKKOCHMHYCA, apKTaHT€Hca YHCIa,
(dbopMyIupoBaHUE UX, U300paKEHUE HA €AMHUYHOM OKPYKHOCTH, IPUMEHEHUE MpU
pELIEHNH YpaBHEHUM.

Kpurepuu oueHuBaHus1 NPaAKTHYECKUX padoT
1. omeHKa «OTIWYHO» BBICTABISAETCA OOy4aromeMycs 3a 0e30mud09YHO
BBITIOJTHCHHBIC 3a/laHus TEPBOTr0, BTOPOIO YPOBHS B IOJIHOM OOBEME C Y4ETOM
paIoOHaIbHOCTH BRIOPAHHBIX PEIICHUH;
2. OIICHKa «XOpOIIIO» BBICTABIISIETCS OOydaromemycss 3a paboTy,

BBITNIOJIHCHHYTO B ITIOJIHOM o0BeMe ¢ HEOOYCTaMU,
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3. OIEHKa «yJIOBJIECTBOPUTEIHHO» BBICTABIACTCA OOydYaromemycs

BBIIIOJIHCHHBIC 3aIdHUsA IICPBOIr0 YPOBHA B IIOJIHOM 061>eMe;

4, OOCHKAa <«HCYIOBJICTBOPHUTCIILHO» BBICTABJIACTCA O6yanOHI€MYCH

BBITIOJTHEHHBIE 3a/IaHUS TIEPBOTO YPOBHS B HE MIOJIHOM 00BEME.
Xoa padoThi:
Yposens A.

3a

3a

1. Ins pyHKImu y=SinX BEIOEpHUTE IPOMEKYTOK, Ha KOTOPOM (DYHKITUS HMEET

o0paTHy10. YKaXUTE€ MOHOTOHHOCTh OOpAaTHON (hYHKIIUH.

1) [0; 7t]; 2) [0/2:31/2]; 3) [-2m; w]; 4) [-m; w]; S) [-4,5m; -3x]; 6) [21m/2;237/2]; 7)

[3;5]; 8) [12;13].

2. Beruucnure 3HaueHue QyHKIIUH.

1) arccos (sin 4x/3); 2) arccos (sin 270°); 3) arcsin (cos 2x/3); 4) arcsin (cos 0);
5) arcsin (sin 57/4); 6) arccos (cos 7n/6); 7) sin (arcos 1/3); 8) cos (arcsin 4/5);

9) tg (arcsin 9/15); 10) tg (arccos(-0,6)); 11) arcsin (sin 3); 12) arcsin (sin 5);

13) arcsin (cos 4); 14) arccos (sin 8); 15) arcsin (sin 15).
Yposens b.

JUist nanHO#M QyHKUIMU cOcTaBbTe (popMyiTy 0OpaTHOU (PYHKIIMM Ha YKa3aHHOM

MIPOMEXKYTKE:

1) y=sinx Ha [37/2; 57/2]; 2) y=Sin2x ua [-3n/4; -n/4]; 3) y=sin(X-n/3) ua [7/3;
177/6]; 4) y=C0SX Ha [m; 27t]; 5) y=COSX Ha [-4m; -37]; 6) y=2C0SX Ha [97; 107].

2. OTBEThTE HA KOHTPOJIbHBIE BOIPOCHI:
1) Yro Takoe arcsin a?

2) Kakue ToxnecTBa JUisi apKCUHYCa BaM U3BECTHBI?
3) [Ipu kakux a onpenesneH arcsin a?
4) Kakue 3Ha4eHHUS] MOXKET MIPUHUMATH arcsin a?

3. OopmuTe OTUET U CcAeNalTe BBIBOJ 10 MPAKTUYECKOM padoTe.

IMPAKTUYECKAS PABOTA Ne 38
BbinosiHeHHe TOX/JAECTBEHHBLIX TMPeodOpa3oBaHMil ¢ MOMOUIbIO

CJI0KCHUA.
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Leap pabdoThI: HAYYUTHCS BBITOJHATH TOXKICCTBCHHBIE MpeoOpa3oBaHUS C
MTOMOTIIBIO (POPMYIT CITOKECHHSI.

Pe3yabTaThl  (MeTanmpeAMeTHbIE): yMEHHE  NPOAYKTUBHO  OOmWAThCd |
B3aUMOJICIICTBOBATh B MPOIIECCE COBMECTHOM NESATENBHOCTH, YYUTHIBATH MO3UIMU
APYTUX  YYaCTHUKOB JIEATEIbHOCTH, J(G(EeKTUBHO paspemarb KOHQIUKTHL
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTEIbHON HMH(POPMAIIMOHHO-TIO3HABATEIHLHOM
JESITeIbHOCTH, BKJIIOYash YMEHHE OpPUEHTHUPOBATHCS B Pa3IMUHBIX HMCTOYHHKAX
uHpOpMallMK, KPUTHUUECKH OICHHBaTh M HMHTEPHPETUPOBATH HH(MOPMAILIHUIO,
MOJTY4aeMyI0 U3 Pa3IMYHbIX UCTOYHHUKOB.

Pe3yabTaThl (NpeAMeTHbIE): BIAJACHUE CTAaHIAPTHBIMU [pPUEMaMHU pPELICHUS
paloHaIbHbIX U UppalMOHAIbHBIX, MO0Ka3aTeNbHbIX, CTETEHHBIX,
TPUTOHOMETPUUECKUX YpPAaBHEHHUHW U HEPABEHCTB, HX CHCTEM; HCIOJIb30BaHUE
TOTOBBIX KOMITBIOTEPHBIX MPOTpPaMM, B TOM UHKCJE JIA TOWCKA MyTH DPEIICHUS U
WJUTIOCTPAIINH PEIICHUs] yPaBHEHU 1 HEPaBEHCTB;

Buabl nesitesibHOcTH: V3yueHue OCHOBHBIX (OPMYIN TPUTOHOMETPHUH: (POPMYJIBI
CJIOKEHHMS, yJIBOEHUS, NMPeoOpa3oBaHUsl CyMMbl TPUTOHOMETPUUYECKUX (PYHKIMHA B
MIPOU3BENICHUE U MPOU3BEICHHS B CYMMY U IPUMEHEHHE MPU BBIYMCICHUU 3HAUCHUS
TPUTOHOMETPUUECKOTO BBIPAKEHUSI U YIPOILEHUS €T0.

KpuTtepun onieHnBaHUsA NPAKTHYECKUX padoT

1. oleHKa «OTJIMYHO» BBICTABJISETCA oOOydaromeMmycss 3a 0e30IMO0YHO
BBITIOJIHEHHBIE 3aJaHHsl TEPBOTO, BTOPOTO YPOBHS B IMOJHOM OOBEME C YYETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUH;

2. OIIEHKA «XOpOIIO» BBICTABJISIETCS OOydaromeMycs 3a padoTy,
BBITIOJIHEHHYIO B TIOJTHOM 00BbEME C HEI0UETaMU;

3. OIICHKa «YIOBIETBOPUTEIHHO» BBICTABIACTCS OOydJaroImeMmycss 3a
BBITIOJIHEHHBIE 33]JaHUs TIEPBOTO YPOBHS B MTOJTHOM 00bEME;

4. OIleHKa «HEYJIOBJIETBOPUTEILHO» BBICTABIACTCS OOydaromeMycs 3a

BBITNTOJIHCHHBIC 3alaHUsA IICPBOIr0 YPOBHA B HC ITOJTHOM o0BeMe.

Xoa padoThI:
YposeHs A.

1. Ynpocrture BbIpaxKeHuUe:

1) cOS 0L+ COS (2400 i OL) ¥ cos (2400 ) OL); 3) sin 56°sin124°—co0s34°c0s236° |

cos 28° cos88°+ cos178°sin208° '
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) sin 22° c0s8°—c0s158°c0s98"
sin 23° cos7°+4 cos157°cos97° °

4) sin 20°+ sin 13°sin 57° - sin 33°sin 77° ;

2. Beruncante 3HaY€HUE BBIPAKEHUS:

1) 2 cos (60° - a) - v/3sina- coso;

2) cos? (a - 30°) + cos? (o + 30°) + sina;
3) cos(a + B)cos(o.— B) - cos?a + sin?;
4)sin 15° + tg 30°cosl5°;

5) V2 cosa-2sin(45°— a)
2sin(60°+a)—+/3 cosa’

Ypogsens b.

1. Haitgure 3HaUYeHNE BBIPAKECHUS:
1)tg (o + B), ecnnm tgo u tgP — kopHU ypaBHEHHS X2 —4X +2 =0
2) sin 4a, ecnu tgo. — KopeHb ypaBHenus 8(t — t3) = (1 + t2)?

a a T _ V2
3) tg~ +ctgs , eciu COS (o - Z) =3
4) (cos 5a) (cosa)™, ecm cos 20 = -%

5) cos 30, + cos0, eciU 0, — KOPEeHb ypaBHeHus 2 ¢0so + 1 = cosa
OTBeTbTE Ha KOHTPOJIBHBIE BOIPOCHI:

1. 111t uero HykHbI (POPMYJIbI CIIOKEHUS?

2. Kakue popmyJibl ClI0KEHUS Bbl 3HAETE.

3. OopmuTe OTUET U CcAENalTe BBIBOJ 110 MPAKTUYECKOHN padoTe.

INPAKTHYECKASA PABOTA Ne 39
BbinosiHeHHEe TOXKIECTBEHHBIX TMPeo0pPa3oBaHM ¢ MNOMOIULIO  (opmyJa
YIABOEHHOI'0 ApryMeHTa.
Iear padoTbl: HAYUYUTHCS BBIMOJHATH TOXJIECTBEHHBIE TPEOOpa3OBaHUS C
MOMOIIBIO (POPMYJT YIBOEHHOTO apTyMEHTA.

Pe3yabTarhl  (MeTampeaMeTHbIE): yMCHHE  MNPOAYKTHBHO  OOINATBCI M
B3aMMOJICCTBOBATh B TMPOIECCE COBMECTHOM IEATEIHHOCTH, YUWUTHIBATH MO3UIIUU
JIPYTUX  YYaCTHUKOB JIEATENBHOCTH, d(PPEeKTUBHO paspemarb KOH(IHUKTHI,
TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHOM MH(POPMAIMOHHO-TIO3HABATEIHLHOM
NEATETBbHOCTH, BKIIOYAas YMEHHE OPHUEHTHPOBATHCA B PA3NIMYHBIX HCTOYHHKAX
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uHpOpMallMK, KPUTHUECKH OICHHBaTh M HMHTEPHPETUPOBATH HH(MOPMALHUIO,
MOJTY4aeMyI0 U3 Pa3IMYHbIX HCTOYHHUKOB.
Pe3yabTaThl (NpeAMeTHBIE): BIAJACHUE CTAaHIAPTHBIMU [pPUEMaMHU pPELICHUS
parroHaIbHBIX u UPPaLMOHATBHBIX, MOKa3aTeIbHbIX, CTETICHHBIX,
TPUTOHOMETPUUECKUX YypPAaBHEHWH U HEPaBEHCTB, HX CHCTEM; MHCIIOJIb30BAHHE
TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM, B TOM UHKCJE A NOHUCKA MYTH PELICHUS U
WUTIOCTPAIMK PEIICHUsI yPAaBHEHUN 1 HEPABEHCTB;
Buabl pesitesibHOCTH: V3yuyeHue OCHOBHBIX (DOPMYN TPUTOHOMETPHH: (OPMYIIBI
CIIO’KEHUSI, yJIBOCHMSA, MPEOOPa30BaHUsI CyMMbl TPHUTOHOMETPHUYECKUX (YHKIMHA B
pPOU3BEICHUE U MTPOU3BEJCHNUSA B CYMMY U MIPUMEHEHHE MPU BBIUYMCICHUHN 3HAUCHUS
TPUTOHOMETPUUYECKOTO BBIPAXKEHUS M YIPOILIEHHS €TO.
Kpurepun oneHuBaHNs NPAKTHYECKUX PadoT

1. olEeHKa «OTJIMYHO» BBICTABISETCA oOOydaromeMmycss 3a 0e30IIMO0YHO
BBITIOJTHEHHBIE 3a/laHusl MEPBOTO, BTOPOIO YPOBHSA B IOJHOM OOBEME C YYETOM
paIOHaIbHOCTH BBIOPAHHBIX PEILICHUM;

2. OLICHKa «XOpOIIO» BBICTABISIETCA OOyyarolmeMmycss 3a padoTy,
BBITIOJTHEHHYIO B [TOJIHOM 00bEME C HEA0UETAMU;

3. OIICHKa «YJOBIIETBOPUTEIHHO» BBICTABICTCS OOydJaromeMmycs 3a
BBITIOJTHEHHBIE 33JJaHHsI IEPBOTO YPOBHS B MTOJIHOM 00bEME;

4, OOCHKAa «HCYIOBJIICTBOPHUTCIBLHO)» BBICTABJIACTCA 06yan0meMyc;[ 3a

BBITNIOJIHCHHBIC 3aIaHUsA IICPBOIr0 YPOBHA B HC ITOJTHOM ooBeme.

Xoa padoThi:

BapuanT A.
1. Yopocrture BelpakeHuHeE.
) sin 2a ctga cos 70° . o )
1) 2 cos’a - cos 2a; 2) ——————; 3) ———————+sin35"; 4)cos 2a + 2 sin‘a
sin 2a cos 35°+sin 35

2. Beruucnure 3HaYCHHE BBIPAKCHUS.
. a .
1) sina + cosa, ecimtg-= 3; 2)sin4a, ecnn ctga=2; 3)cos 2a, ecnm 2 ctg’a + 7
3w 7T
ctga=0 m—-<a<-

Bapuanr b.

1. Harinure 3Ha4YeHUE BBIPAKEHHUS.
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Vsin4a 1
Jctga—tga sin 2a’

. a 1 3w
1) sin“a + cos* o, eciu tgo=-;2) ecmM =< a<m

T 41 5w
3) cos—cos—cos—
77 7
2. OTBeThTE HAa KOHTPOJIHHBIE BOTIPOCHI:

1) st uero HyXHbI (HOPMYJIbI YABOEHHOIO aprymeHTa?
2) Kakue ¢popmyibl yABOEHHOTO apryMeHTa Bbl 3HAETE.

3. OdopmMute OTYET U CAeNalTe BBIBOJ IO MPAaKTHUECKOM padoTe.

INPAKTHYECKASA PABOTA Ne 40
BoinosiHeHHe TOKIECTBEHHBIX Mpeodpa3oBaHMii ¢ nNoOMOWBI0  (opmy.a
NMOJIOBUHHOTO APTYMEHTA.
Hear padoThl: HayuyuThCS BBINOJHATH TOXIECTBEHHBbIE MPEOoOpa3OBaHUS C
OMOUIbIO (POPMYJT TOJIOBUHHOTO apryMEHTA.

PesyabTarsl  (MeTampeJgMeTHbIE): yMEHHUE  MPOAYKTHUBHO  OOIIAThCS U
B3aUMOJICMCTBOBATh B IMPOIECCE COBMECTHOM IEATEIHbHOCTH, YUYUTHIBATH MO3UILIUU
JIPYTUX  yYaCTHUKOB JIEATENHOCTH, d()QPeKkTuBHO pazpemarb KOHQIHUKTHI,
TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEHbHOM MH(POPMAIMOHHO-TIO3HABATEIHLHOM
NEATETBPHOCTH, BKIIIOYAsl YMEHHE OPHUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHKAX
uHOpMaIMK, KPUTUYECKH OICHWBaTh W HWHTEPIPETHPOBATH HMHQPOPMAIIHIO,
MOJTy9aeMYF0 M3 Pa3TUIHBIX UICTOUYHUKOB.

Pe3yabTarsl (mpeaMeTHBIE): BIAJICHUE CTaHAAPTHBIMU TPUEMaMH PEIICHUS
parMoOHAIBHBIX u UPpALUOHATBHBIX, MOKa3aTeNbHbIX, CTETICHHBIX,
TPUTOHOMETPUUECKUX YpPAaBHEHUM W HEPABEHCTB, WX CHUCTEM; HCIOJIb30BaHUE
TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIIC JJIA MOWCKA MYTH PEIICHUS U
WJUTFOCTPAIIMH PEIICHUS YPAaBHCHU U HEPAaBEHCTB;

Buabl nesitesibHocTH: V3yueHHe OCHOBHBIX (POPMYJI TPUTOHOMETPHUH: (HOPMYJIBI
CIIOXKEHUS, YJIBOCHHUS, MPeoOpa3oBaHUs CYMMBI TPUTOHOMETPHUYCCKUX (YHKIUN B
MPOU3BEJICHUE U TIPOU3BEACHHUS B CyMMY U MPUMEHEHHUE TP BBIYMCICHUN 3HAYCHUS
TPUTOHOMETPUUECKOTO BBIPAKEHUS U YIIPOIICHUS €TO.

Kpurepuu oueHuBaHus1 NPaKTHYECKUX padoT
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1. olIeHKa «OTJIIMYHOY» BBICTABIICTCS 00yUarOmeMycs 3a 0€301uO0YHO
BBITIOJTHEHHBIE 3aJ[aHMsI IEPBOTO, BTOPOT'O YPOBHS B TIOJTHOM 00BEME C YIETOM
PaIMOHAILHOCTH BBIOPAHHBIX PEIICHHIA;

2. OIIEHKa «XOpPOIII0» BBICTABISIETCS OOydJaromemMycs 3a palboTy,
BBITTOJIHCHHYIO B TIOJTHOM 00bEME C HEJ04YeTaMu;

3. OIIGHKAa «YJOBJICTBOPHUTEIBHO» BBICTABISCTCS OOydaromiemycs 3a
BBITIOJTHCHHBIE 3a[aHHsI IEPBOTO YPOBHS B ITOJIHOM 00bEME;

4. OICHKA «HEY/JOBJICTBOPUTEIILHO» BBICTABJIACTCS OOydaromeMycs 3a

BBIIIOJIHCHHBIC 3aIaHUsA IICPBOI0 YPOBHA B HC IIOJTHOM ooBeme.

Xoxa pa0oThI:
Yposens A.
1. YopocTuts BeIpakeHHE.

1) 4 sinsin (90° + ) sin (270° - a); 2)(1 — tg2%) /tg = 3) ——-—

1-tga 1+tga’

4) (1 +tga tg2) / (ctg> + tg7)

2. Beraucnnte 3Hau€HUE BBIPAKCHHUS.

1) (tg’a+ ctg?a — 6) / (tg°a+ ctg?a + 2), ecnuo= i—:; 2) cos 4a, ecnusina = %
3. JlokakuTe TOXIECTRO.

3cos?2a+1 . . 2m_1,.m
————; 2)sin—-cos— = -tg—
4 5 5 4 ¥5

1) sin®o + cos®o =
Bapuanr b.

1. Haitogure 3HaUYeHNE BBIPAKEHUS.

1) 4 sin 18° sin 306°; 2) sin 20, eciu t = ctga — KopeHb ypaBHeHua t° + 4t + 1=0

2. OTBeThTE HA KOHTPOJIbHBIE BOIIPOCHI:

1) st uero HyXHbI (HOPMYJIbI TOJOBUHHOTO apryMeHTa?
2) Kakue popmyJsibl HOJJOBUHHOTO apryMEHTa Bbl 3HAETE.

3. OopmuTe oTUET U CcAeNaliTe BEIBOJ 110 MIPAKTUYECKOH padoTe.

INPAKTHYECKASA PABOTA Ne 41
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IIpeoGpa3oBanue cyMMbl TPUTOHOMETPUYECKUX (PYHKIMI B IPOU3BEACHHE.
Heap padoTbl: HAYyYUTHCS MNPEOOPA30BBIBATH CYMMBI TPUTOHOMETPUUYECKUX
(GyHKIUI B IPOU3BECHUE.

PesyabTarsl  (MeTampeaMeTHbIE): yMEHUE  MOPOAYKTUBHO  OOIIaThCI |
B3aMMOJICHCTBOBATh B IIPOLIECCE COBMECTHOW JEATEIBHOCTH, YUWUTHIBATH INO3ULUHU
APYTUX  YYaCTHUKOB JI€ATEIbHOCTH, J((PEeKTUBHO paspemiarb  KOHQIMKTHL
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTEIbHON HMH(POPMAIIMOHHO-TIO3HABATEIHLHOM
NEATENbHOCTH, BKIIIOYAsl YMEHHE OpPHUEHTHPOBATHCA B PA3NMYHBIX HCTOYHHMKAX
uH(popManuy, KpPUTUYECKH OLEHHUBaTh W HWHTEPOPETHPOBATH HHPOPMALHUIO,
MTOJIYy4YaeMYIO U3 Pa3JIMYHbIX HCTOYHUKOB.

Pe3yabTarsl (mMpegMeTHBIE): BIAJICHUE CTaHAAPTHBIMU TPUEMaMH PEIICHUS
parMOHAIbHBIX u UPpalUOHATBHBIX, MOKa3aTeNIbHbIX, CTEIEHHBIX,
TPUTOHOMETPUUECKUX YpPAaBHEHUM W HEPABEHCTB, HX CHUCTEM; HCIOJIb30BaHUE
TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIIC JJIA MOWCKA MYTH PEIICHUS U
WJUTFOCTPAIIMH PEIICHUS YPABHCHUA U HEPABEHCTB;
Buabl nesitesibHocTH: V3ydeHHe OCHOBHBIX (POPMYJI TPUTOHOMETPHH: (HOPMYJIBI
CJIOKEHUS, YJIBOCHUS, MPEoOpa30BaHUSI CYMMBbI TPUTOHOMETPUYECKUX (YHKIUNA B
MPOU3BEJICHUE U TIPOU3BECHHUS B CYMMY U MPUMEHEHHE TIPU BHIYMCICHUH 3HAYCHUS
TPUTOHOMETPUUECKOTO BHIPAKEHUS U YIIPOIIECHUS €TO0.
KpuTtepun onieHnBaHUS NPAKTHYECKUX PadoT

1. oleHKa «OTJIMYHO» BBICTABJISETCA oOydaromeMmycss 3a 0e30IIMO0YHO
BBITIOJIHEHHBIE 3aJaHUsl TEPBOTO, BTOPOTO YPOBHS B IMOJHOM OOBEME C YYETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUH;

2. OIICHKA «XOpOIIO» BBICTABISIETCS oOOywaromemycs 3a paboTy,
BBITIOJIHEHHYIO B IIOJTHOM 00BbEME C HEI0UETaMU;

3. OIICHKa «YIOBIICTBOPUTEIHHO» BBICTABICTCS OOydJaromeMycss 3a
BBITIOJIHEHHBIE 33]JaHUs TIEPBOTO YPOBHS B MOJTHOM 00BEME;

4. OIleHKa «HEYJIOBJIETBOPUTEIHLHO» BBICTABIACTCS OOydaromeMycs 3a

BBIINTOJIHCHHBIC 3aIaHUsA IICPBOIr0 YPOBHA B HC ITOJTHOM o0BeMe.

Xoxa padoThI:
Yposens A.
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1. [IpeoOpa3yiiTe B NpON3BEACHHE.

. 11m . 5T T o« T ay,
1)SInE+S|nE, 2) cos 60— cos 3a; 3)tg(Z+E)-tg(Z-E),

4) sin o+ cos a; 5) sin a - cos B;  6)V3 — tga.
2. JIokaXHuTe TOXKISCTBA.
1) 1 —sin a —cos a =2+/2 Sin% sin (% -45°%);

B a-p

2)sina+sinB+sin(a—B)=4sin%COSZ—COST

. (24
3)1—2cosa+cos2a=-4cosasm2;

4) sin 16° + sin 24° + sin 40° =4 sin 20° cos 12° cos 8’
Yposens b.

1. Beruncinre 3Ha4€HNE BBIPAKEHUS.

1) cos 20° + sin 190° + cos 140°; 2)

2. CpaBHUTE MO BEIUYHMHE YHUCIIA.

1)a=sin39°+sin41° u b =sin 38° +sin 42°
2)a=1-2sin29°ub=2sin31°-1; 3)a=tg22°+ctg24° ub =1tg 24° + ctg 22°

2. OTBeTbTE HA KOHTPOJIbHBIE BOIPOCHI

J1J1st uero Hy>kKHO MTPeoOPa30BbIBATH TPUTOHOMETPUUECKHUE BBIPAKECHUS?

3. OopmuTe OTUET U CcAENalTE BBIBOJ 110 IPAKTUYECKOHN padoTe.

INPAKTHYECKAS PABOTA Ne 42
IIpeoOpa3zoBanue npou3BeleHUs] TPUTOHOMETPUYECKUX PYHKIMHA B CyMMY.

Heap pabdoThi: HAYYUTHCS MPEOOPA30BBHIBATH MPOU3BEICHUS TPUTOHOMETPUIECKIX
(GyHKLMIA B CyMMY.

PesyabTaTrhl  (MeTampeaAMeTHbIE): yMEHHE  MPOAYKTUBHO  OOMmAThCI U
B3aMMOJICIICTBOBATh B MPOLECCE COBMECTHOW AEATEIBbHOCTH, YUMTHIBATH MO3HUIIUU
JIPYTUX  YYaCTHUKOB JICATENBHOCTH, d(PQPEeKTUBHO paspemarb KOH(IHUKTHI,
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHON MH(POPMAIMOHHO-TIO3HABATEILHOM
NESTEPHOCTH, BKIIIOYAash YMEHHWE OpPUEHTHUPOBATHCS B PANIMUYHBIX HCTOYHHUKAX

106



uHpOpMallMK, KPUTHUECKH OICHHBaTh M HMHTEPHPETUPOBATH HH(MOPMALHUIO,
MOJTY4aeMyI0 U3 Pa3IMYHbIX HCTOYHHUKOB.
Pe3yabTaThl (NpeAMeTHBIE): BIAJACHUE CTAaHIAPTHBIMU [pPUEMaMHU pPELICHUS
parroHaIbHBIX u UppalOHATIBHBIX, MIOKa3aTeJbHBbIX, CTETIEHHBIX,
TPUTOHOMETPUUECKUX YypPAaBHEHWH U HEPaBEHCTB, HX CHCTEM; MHCIIOJIb30BAHHE
TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM, B TOM UHKCJE A NOHUCKA MYTH PELICHUS U
WUTIOCTPAIMK PEIICHUsI yPAaBHEHUN 1 HEPABEHCTB;
Buabl pesitesibHOCTH: V3yueHue OCHOBHBIX (DOPMYN TPUTOHOMETPHH: (POPMYJIBI
CIIO’KEHUSI, yJIBOCHMSA, MPEOOPa30BaHUsI CyMMbl TPHUTOHOMETPHUYECKUX (YHKIMHA B
pPOU3BEICHUE U MTPOU3BEJCHNUSA B CYMMY U MIPUMEHEHHE MPU BBIUYMCICHUHN 3HAUCHUS
TPUTOHOMETPUUYECKOTO BBIPAXKEHUS M YIPOILIEHHS €TO.
Kpurepun oneHMBaHNsA NPAKTHYECKUX PadoOT

1. oleHKa «OTJIMYHO» BBICTABISETCA oOOydaromeMmycss 3a 0e30IMO0YHO
BBITIOJTHEHHBIE 3a/laHusl MEPBOTO, BTOPOIO YPOBHSA B IOJHOM OOBEME C YYETOM
paIOHaIbHOCTH BBIOPAHHBIX PEILICHUM;

2. OLICHKa «XOpOIIO» BBICTABISIETCA OOyyarolmeMmycss 3a padoTy,
BBITIOJTHEHHYIO B [TOJIHOM 00bEME C HEI0UETAMU;

3. OIICHKa «YJOBIIETBOPUTEIHHO» BBICTABICTCS OOydJaromeMmycs 3a
BBITIOJTHEHHBIE 33JJaHHsI IEPBOTO YPOBHS B MTOJIHOM 00bEME;

4, OOCHKAa «HCYIOBJIICTBOPHUTCIBLHO)» BBICTABJIACTCA 06yan0meMyc;[ 3a

BBITNIOJIHCHHBIC 3alaHUA IICPBOIr0 YPOBHA B HC ITOJTHOM ooBeMe.

Xoa padoThI:

Yposens A.

[IpeoOpa3yiiTe B cymmy.

1) Sinllocosf—o ; 2) cos 18° cos 66°; 3) sin Sasin 3a; 4) cosoasin 3a
2. JlokaXnuTe TOXKIEeCTBA.

4 cosa cos (60° - a) cos (60° + a) = cos 3a

3. BerunciauTe 3HauC€HUE BBIPAKCHUS.

32 sin 70" cos 40° sin 10°

Yposens b.

1. Berunciure 3Ha4€HNE BBIPAKEHUS.
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1) sin 130° sin 190° +5sin? 110°;  2) cos 20° cos 40° cos 60° cos 80°;
3) sin 20° cos 50° sin 60° cos 10°

2. CpaBHHTE TIO BEJIMYMHE YUCTIA.
. T T T [ _1
a = SIN—C0S—C0S—C0oS—ub = -
16 16 8 4 7
2. OTBeThTE HAa KOHTPOJIbHBIE BOMPOCHI

Kak MoxHO mpeoOpa3oBaTh MPOU3BEACHUS TPUTOHOMETPUYECKUX PYHKIINN B

cymmy?

ITPAKTHYECKAS PABOTA Ne 43
IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX (PYHKIIUI.
eap padoThl: HAyuYUTHCS NPe0OPa30BBIBATh TPUTOHOMETPUUECKUE (DYHKIIUU.

PesyabTarbl  (MeTampeAMeTHbIE): yMEHUE  MPOAYKTHUBHO  OOIIAThCI  H
B3aMMOJICHCTBOBATh B IIPOLECCE COBMECTHOM JAEATEIBHOCTH, YYUTHIBATH IO3ULIUU
APYTUX  YYaCTHUKOB JI€ATEIbHOCTH, J((PEKTUBHO paspemiaTb  KOHOIMKTHL
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTEIbHONM MH(POPMAMOHHO-TIO3HABATEIbHOM
NEATEIIBHOCTH, BKJIIOYass YMEHHME OpPUEHTUPOBATBHCA B PA3JIMYHBIX HMCTOYHHUKAX
uHpopManuy, KpPUTUYECKH OLEHUBaTh W HWHTEPOPETHPOBATH HHPOPMALHUIO,
IIOJIy4aeMYI0 U3 Pa3IUYHbIX UCTOYHUKOB.

PesyabTarsl (mpeaMeTHBbIE): BIAAEHUE CTAHIAPTHBIMM NPUEMAMHM PELICHUS
pPaLMOHAIIBHBIX " UppaLMOHAIbHBIX, [I0KA3aTEIIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUNM M HEPABEHCTB, HX CHUCTEM; HCIIOJIb30BaHUE
IOTOBBIX KOMIIBIOTEPHBIX IMPOrpaMM, B TOM YHCIE Ui IIOMCKA IIyTU PELICHUS U
WJUTIOCTPALIM PELLICHNs] YPABHEHUN U HEPABEHCTB;

Buabl nesareabHocTH: PemeHue mo QgopMylnamM UM TPUTOHOMETPUYECKOMY KPYTy
MPOCTEUILINX TPUTOHOMETPUYECKUX ypaBHEeHMU. IIpuMeHeHHe oOmMX METOA0B
pelIeHusl ypaBHEHUW (MpUBEACHNE K JTUHEHHOMY, KBaJIpaTHOMY, METOJ Pa3JI0KEeHHUS
Ha MHOXUTENHU, 3aMEHbl [EPEMEHHON) TpU pEHIeHUH TPUTOHOMETPUUECKUX
YpaBHEHUM.

Kpurepuu oueHuBaHus1 NpaKTHYECKUX padoT
1. olEeHKa «OTJIMYHO» BBICTABJISETCA oOOydJaromeMmycss 3a 0e30IMO0YHO
BBITIOJTHEHHBIE 3a/1aHusl TEPBOTO, BTOPOTO YPOBHSA B IOJHOM OOBEME C Y4YETOM

PalMOHAIIBHOCTH BHIOPAHHBIX PEUICHUI;
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2. OLIEHKAa «XOpOIIO» BBICTABJsIETCA oOOydaromemycs 3a paboTy,
BBIIIOJIHEHHYIO B IIOJTHOM 00BEME C HEIOUETAMM;

3. OIIEHKa «YJOBJIETBOPUTEIBHO» BBICTABIAETCS OOydaroIIeMycss 3a
BBITIOJTHEHHBIE 33JJaHUsI IEPBOTO YPOBHSA B MOJIHOM 00bEME;

4. OLIEHKAa «HEYIOBJIETBOPUTEIBHO» BBICTABISIETCS OOydaroImeMycs 3a

BBIIIOJTHCHHBIC 3aIaHUA IICPBOTI'O YPOBHA B HC ITIOJIHOM o0BeMe.

Xoxa pa0oThI:
Yposens A.

1. Yopocrture BelpakeHHE.

1) [sin (f +a) — COS (f +a)] / [sin (f +a) + CoS (4E +a)];

2) [sin 2a + sin 2]/ sin (1 + a); 3)2}‘2%5 + tfg‘z;igﬁf; \

3) [1 - cty(n — 2a) ctga] / [ctg (2 — a) + otg a]; 4) cos? (a + 2B) + sin?(a— B) — 1;

5) cosz(%” - 2) —cos? “T” +2)

Yposens b.

1) [tg*(2a - %) ~1]/[tg? (2a - %”) +1]2) sin(80°+4a)

/4 sin(20°+a)sin(70°—a)
2. OTBeThTE HA KOHTPOJIbHBIE BOIPOCHI:
3adyeM peoOpa3yroT TPUTOHOMETPUUECKUE BhIPAXKEHUS?

3. OpopmuTe OTUET U CAEeNTalTe BBIBOJ 110 IPAKTUYECKOM paboTe.

IHPAKTHYECKASA PABOTA Ne 44
Pemienune ypapHeHMid BHAA y=CO0S X U y=sin X.
Heab padoThl: HAYYUTHCS pelIaTh YpaBHEHUS BHJIA Yy=COS X U y=sin X.

Pe3yabTarhl  (MeTampeaMeTHbIE): yMCHHE  MPOAYKTHBHO  OOINATBCH M|
B3aMMOJICHCTBOBATh B IPOIECCE COBMECTHOM IEATEIHLHOCTH, YYHUTHIBATH IMO3UIIUU
JIPYTUX  YYaCTHUKOB JIEATENBHOCTH, d(PQPEeKTHBHO paspemarb KOH(IHMKTHI,
TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHOM MH(POPMAIMOHHO-TIO3HABATEIHLHOM
NESTEIPHOCTH, BKIIIOYAas YMEHHWE OPUEHTHUPOBATHCS B PANIMUYHBIX HCTOYHHUKAX
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uHpOpMallMK, KPUTHUECKH OICHHBaTh M HMHTEPHPETUPOBATH HH(MOPMALHUIO,
[OJy4aeMyI0 U3 pa3IMnYHbIX HCTOUHUKOB.
Pe3yabrarsl (MpeaMeTHbIE): BJIAaJCHUE CTAHAAPTHBIMU MpPUEMaMHU pEIICHUs
paloHaIbHbBIX U UpPpalMOHAIIbHBIX, [OKa3aTeNbHbIX, CTENEHHBIX,
TPUTOHOMETPUUECKUX YypPAaBHEHWH U HEPaBEHCTB, HX CHCTEM; MHCIIOJIb30BAHHE
TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM, B TOM UHKCJE A NOHUCKA MYTH PELICHUS U
WUTIOCTPAIMK PEIICHUsI yPAaBHEHUN 1 HEPABEHCTB;
Buabl pesteabHocTu: Pemienne mo ¢gopmynamM U TPUTOHOMETPHUECKOMY KPYTY
OPOCTENIINX TPUTOHOMETPUYECKUX YypaBHeHUi. I[IpumeHeHne oOIMX METOI0B
pellIeHusl ypaBHEHUH (IpUBEIECHUE K JIMHEITHOMY, KBaIpaTHOMY, METOJI pPa3JIoKEHUs
Ha MHOXWTEIM, 3aMEHbl IIEPEMEHHOM) MpU pEHIeHHH TPUTOHOMETPUUYECKUX
YpaBHECHUM.
Kpurepun oneHuBaHNs NPAKTHYECKUX PadoT

1. olEeHKa «OTJIMYHO» BBICTABISETCA oOOydaromeMmycss 3a 0e30IMO0YHO
BBITIOJTHEHHBIE 3a/IaHUsl TIEPBOTO, BTOPOTO YPOBHSA B IOJHOM OOBEME C Y4ETOM
paIOHAIbHOCTH BBIOPAHHBIX PEILICHUM;

2. OLICHKa «XOpOILIO» BBICTABISIETCA OOyyarolmeMmycss 3a padoTy,
BBITIOJTHEHHYO B [TOJIHOM 00bEME C HEA0UETAMU;

3. OUEHKa «yJIOBJIETBOPUTEIBHO» BBICTABISIETCA oOOydaromemycs 3a
BBITIOJTHEHHBIE 33JJaHHSI IEPBOTO YPOBHS B MTOJIHOM 00bEME;

4, OOCHKAa «HCYIOBJIICTBOPHUTCIBLHO)» BBICTABJIAACTCA 06yan0meMyc;[ 3a

BBITNIOJIHCHHBIC 3alaHUA IICPBOIr0 YPOBHS B HC ITOJTHOM ooBeMe.

Xoxa padoThI:
Yposens A.
1. Pemure ypaBHEHNE HA YKa3aHHOM MPOMEKYTKE.

1) cos x = ? X € (-m;—); 2)sinx =§, X € (0:m); 3)cosx=-= X € (m;,2)

V2

2

5t 7m

4) sinx:%,xe(O;Zn);S) sin 2x = ,xe(??); 2) cos(l—x)zé—g,xe(S;?);

2. Pemute ypaBHEHHE.
1) sin x + sin 3x = 0; 2) sin 2x + cos X = 0; 3) sin 3x = - C0osX;

1
- +
sinXx cosX

4) sinx + COSX =

Ypogsens b.
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x__1
1)cosz— 2,xe(

2T, 2)sin(2-X) = 7, X € (-1;4);

27 2
3) sin x = cos 4x; 4) sin® x + cos® X = cos X

2. OTBeTHTE HA KOHTPOJIBHBIC BOITPOCHI

YTo 1oJsie3HO UMETh B BUAY IIPU PELIEHUN TPUTOHOMETPUYECKUX YPABHEHU?

3. OpopmuTe OTUET U ceNaliTe BBIBOJ 10 IPAKTUYECKOM paboTe.
IMPAKTUYECKASI PABOTA Ne 45

Pemenue ypaBHeHuii Bujaa y=tg x u y=ctg x.
ean padoThl: pemaTe ypaBHEHUS BUIA y=tg X U y=ctg X.

PesyabraTrhl  (MeTampeaMeTHbIE): yMEHME  NPOAYKTUBHO  OOIIAThCA U
B3aMMOJICHCTBOBATh B IIPOLECCE COBMECTHOM JAESATEIBHOCTH, YYUTHIBATH IO3ULIUU
APYTUX  YYaCTHUKOB JI€ATEIbHOCTH, J((PEeKTUBHO pa3pemiaTtb  KOH(IUKTHI,
TOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSITEIbHOM MH(POPMAMOHHO-TIO3HABATEIbHOM
NEATEIbHOCTH, BKJIIOYass YMEHHME OPHUEHTHPOBATBCA B PA3JIMYHBIX HMCTOYHHKAX
uH(popManuy, KpPUTUYECKH OLEHHUBaTh MW HWHTEPOPETHPOBATH HHPOPMALHUIO,
IIOJIy9acMYI0 U3 Pa3JIUYHbIX UCTOYHUKOB.

Pesyabrarbl (peaMeTHbIE): BIANEHUE CTAHIAPTHBIMM NPUEMAMHM PELICHUS
pPaLMOHAIIBHBIX " UPPALMOHAIBHBIX, [I0KA3aTEIIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUNM UM HEPABEHCTB, HX CHUCTEM; HCIIOIb30BaHUE
IOTOBBIX KOMIIBIOTEPHBIX IMPOrpaMM, B TOM YHCIE Ui IIOMCKA IIyTU PELICHUS U
WJUTIOCTPALMK PELICHNS] YPAaBHEHNUN U HEPABEHCTB;

Buabl nesareqabHocTH: PemeHue mo QgopmylnamM UM TPUTOHOMETPHUUECKOMY KpPYry
MPOCTEUILINX TPUTOHOMETPUYECKUX ypaBHEeHMU. IIpuMeHeHHe oOImMX METOA0B
pelIeHus] ypaBHEHUW (MpUBEACHNUE K JTUHEHHOMY, KBaJPaTHOMY, METO/ Pa3I0KEeHHUS
Ha MHOJWTENIW, 3aMEHbl IIEPEMEHHON) NP pEUIEHUHM TPUTOHOMETPUYECKUX
YpaBHEHUM.

Kputepun onieHnBaHUA NPAKTHYECKUX PadoT
1. olEeHKa «OTJIMYHO» BBICTABJISETCA oOOydJaromeMmycss 3a 0e30IMO0YHO
BBITIOJIHCHHBIE 3aJaHUsl TEPBOTO, BTOPOTO YPOBHS B IMOJHOM OOBEME C YYETOM
PaIMOHAIBHOCTH BEIOPAHHBIX PEIICHUM;
2. OIIEHKa «XOpOIIO» BBICTABJISIETCS OOydaromeMycs 3a padoTy,

BBIIIOJIHCHHYTO B ITIOJITHOM o0BeMe ¢ HCOO0YCTaMU,
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3. OLEHKa «yJIOBJIETBOPUTEIHHO» BBICTABISIETCA OOydaromemycs 3a
BBITIOJTHEHHBIE 33JJaHUsI IEPBOTO YPOBHSA B MOJIHOM 00bEME;
4. OLEHKAa «HEYIOBJICTBOPUTEIBHO» BBICTABISIETCS OOydaroIeMycs 3a

BBIIIOJIHCHHBIC 3aIaHUsA IICPBOI0 YPOBHA B HC IIOJTHOM ooBneme.

Xoa padoThi:
Yposens A.

1. Pemnre ypaBHEHHE Ha YKa3aHHOM IIPOMEXKYTKE

1) tgx = - V'3, X€ (0;2n); 2) ctgx = /3, X€ (

T 31T

5;7); 3)tg (2x — 3) = -1, xe (10;11);
2. Pemte ypaBHEHHUE.

1) tgx — 2 sinx = 0; 2) sin 2x - v/3cos 2x = 2sin 5x

Yposens b.

1) ctg (3x—2) =1, x€ (3;4);

2) sin 3x — cos 3x = v/2 c0s 5x

2. OTBETHTE HA KOHTPOJIBHBIE BOIIPOCHI

Kak pemaroTcsi OCHOBHBIE TUITbI TPUTOHOMETPUYECKUX YPABHEHUIL?

3. OdopmMute OTYET U CAENalTe BHIBOJ IO MPAKTHUECKOM padoTe.

INPAKTHYECKAS PABOTA Ne 46
OcHOBHBIEC METOAbI PellICHUSI TPUTOHOMETPHUYECKUX YPABHEHUIA.
esab padoThI: HAYYUTHCS PELIATH TPUTOHOMETPUUECKHE YPABHEHUSI.

PesyabTarbl  (MeTampeAMeTHbIE): yMEHUE  MNPOAYKTHUBHO  OOIIAThCS U
B3aMMOJICHCTBOBATh B MPOLECCE COBMECTHOM NEATEIbHOCTH, YYWUTHIBATH MO3ULIUU
APYTMX  YYaCTHHKOB  JI€ATEJIbHOCTH, JS(PQPEeKTUBHO pa3pemarb KOH(IHMKTHI,
TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTEIbHON MH(POPMAIIMOHHO-TIO3HABATEIHLHOM
NESATENbHOCTH, BKIIIOYAas YMEHUE OpPUEHTUPOBATBCS B PA3NMYHBIX HCTOYHHMKAX
uHbOpMallMK, KPUTHUYECKH OICHMBaTh M HMHTEPHPETUPOBATH HH(MOPMALHUIO,
MOJIy4aeMYI0 U3 Pa3IuYHbIX UICTOYHUKOB.

Pe3yabTarhl (MpeAMeTHbIE): BIIAJICHUE CTAHAAPTHBIMU MpPUEMaMU PEIICHUs
palMOHAIbHBIX u UPpaLOHATBHBIX, MOKa3aTeNbHbIX, CTENIEHHBIX,
TPUTOHOMETPUUECKUX YpPAaBHEHUM W HEPABEHCTB, HUX CHUCTEM; MCIOJIb30BAHHE
TOTOBBIX KOMITBIOTEPHBIX MPOTpaMM, B TOM YHCIIE€ JJI1 MOMCKAa IMYTH PELICHHS U
WUTFOCTPALIMK PELIEHUS] YPABHEHHUI U HEPABEHCTB;
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Buabl pesreabHocTu: Pemenne mo ¢gopmynamM U TPUTOHOMETPHUUECKOMY KPYTY
NPOCTEUIINX TPUTOHOMETPUYECKUX ypaBHeHMM. IIpuMeHeHHe oOIMX METOJ0B
pelIeHus] ypaBHEHUN (MpUBEJICHHUE K JTUHEHHOMY, KBaJIpaTHOMY, METO/1 Pa3I0KEeHUS
HA MHOXHUTEIM, 3aMEHbl TEPEMEHHOW) TMpHU PEIICHUH TPUTOHOMETPUUYECKHUX
YpPaBHECHUM.
Kpurtepuu onneHuBaHNUsI MPAKTHYECKUX PadoT

1. omeHKa «OTIWYHO» BBICTABISACTCA OOydaromeMycs 3a 0e30mu009IHO
BBITIOJTHEHHBIE 3a/laHusl TEPBOTO, BTOPOTO YPOBHSA B IOJHOM OOBEME C Y4YETOM
PalMOHAIILHOCTU BHIOPAHHBIX PEIICHUI;

2. OLICHKa «XOpOILIO» BBICTABISIETCA OOyyarolmeMmycss 3a padoTy,
BBITIOJTHEHHYIO B [TOJIHOM 00bEME C HEI0UETAMU;

3. OUEHKa «yJIOBJIETBOPUTEIBHO» BBICTABISIETCA OOydaromemycs 3a
BBITIOJTHEHHBIE 33JaHHSI IEPBOTO YPOBHS B MTOJIHOM 00bEME;

4. OLEHKAa «HEYIOBJIETBOPUTEIBHO» BBICTABISETCS OOydarolmeMycs 3a

BBIIIOJIHCHHBIC 3aIaHUsA IICPBOIr0 YPOBHA B HC IIOJTHOM ooBeme.

Xoxa pa0oTbr:
Yposens A.

Pemmnre ypaBHeHue.
. 5
1) 3 sin? X + cos?x = 5c0s X; 2) ————
2sinx+1

1
cosx—1

+sinx=3;3)sinx+2cosx=0

4) sin? x = 2 cos? X + 2 cos 2x; 5) +c0sX+2=0;6)3sinx—cosx=0
7)sinxtgx = % 8) 2sin?x + 5sinx cos X — 3cos’>x =0 9) ctg 2x — tg 2x = % tg 4x
Yposens b.

1) cos®x — 4 cosz(g) —1=0 2) 3sin?x + 4sin x cos X — 7c0s?x = 0

3) 1 - cosx = 2tg§

2. OTBEThbTE HA KOHTPOJIbHBIE BOIPOCHI

Kak, 3Has1 01HO pemeHne NpoCcTeNIero TPUrOoHOMETPUIECKOTO YPaBHEHU S, HAUTH
BCE €T0 penieHus?

3. OopmuTe OTUET U CcAeNalTEe BBIBOJ 110 MPAKTUYECKOM padoTe.
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IMPAKTUYECKAS PABOTA Ne 47
Pemenne TpUroHOMeTpUYECKUX HEPABEHCTB.
Hean paboThl: HAYYUTHCS pelIaTh TPUTOHOMETPUYECKHUE HEPABEHCTBA.

PesyabTarsl  (MeTampeaMeTHbIE): yMEHUE  MOPOAYKTUBHO  OOIIAThCI  H
B3aMMOJICHCTBOBATh B IPOLIECCE COBMECTHOM AESATEIBHOCTH, YYWUTHIBATH MO3WULIAU
APYTUX  YYaCTHUKOB JI€ATEIbHOCTH, J(P(PEKTUBHO paspemiarb  KOHQIMKTHL
TOTOBHOCTh U CIIOCOOHOCTHh K CaMOCTOSITENIbHOM MH(POPMAIMOHHO-TI03HABATEIbHON
NEATENbHOCTH, BKJIIOYAsl YMEHUE OpPUEHTUPOBATBCS B PA3NMYHBIX HCTOYHHMKAX
uHpOpMallMK, KPUTHUUECKA OICHHBaTh M HMHTEPHPETUPOBATH HH(MOPMAILIHUIO,
ITOJIYy4aeMYIO U3 Pa3JIMYHbIX HCTOYHUKOB.
Pesyabrarbl (peaMeTHbIC): BIANCHUE CTAaHIAPTHBIMM NIPUEMAMHM PEIICHUS
PalMOHAIIBHBIX 151 UPPALMOHAIBHBIX, ITOKA3aTEIIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUW U HEPABEHCTB, HX CHUCTEM; HCIIOJIb30BaHUE
TOTOBBIX KOMIIBIOTEPHBIX I[POrpaMM, B TOM YHCIE I IIOMCKA IIyTU PELICHUS U
WJUTIOCTPALIMM PELLICHNs] YPABHEHUN U HEPABEHCTB;
Buabl fgesiTebHOCTH: YMEHHME OTMEYAaTh HA KpPYre pEMIEHUS MPOCTEUIINX
TPUTOHOMETPUUECKAX HEPABEHCTB
Kpurtepun oieHMBaHUA NPAKTHYECKUX padoT

1. oOLEHKa «OTIMYHO» BBICTABISIETCA OOydaromemycsi 3a 0e30IHnO0YHO
BBITIOJIHEHHBIE 33JaHUsl TEPBOr0, BTOPOTO YPOBHS B IMOJIHOM OOBEME C Y4ETOM
paIOHaIbHOCTH BIOPAHHBIX PEILICHUH;

2. OLICHKa «XOpOLIO» BBICTABIsAETCS oOydaromemycs 3a padorty,
BBINIOJIHEHHYIO B ITOJTHOM 00BbEME C HEJIOUETAMM;

3. OUEHKa «yJIOBJIETBOPUTEIBHO»  BBICTABISIETCA oOOydaromiemycs 3a
BBINIOJIHEHHBIE 33JJaHUS [IEPBOTO YPOBHS B ITOJTHOM 00bEME;

4. OLIEHKAa «HEYIOBJIETBOPUTEIBHO» BBICTABISIETCS OOydarolmeMycs 3a
BBITIOJTHEHHBIE 3aJJaHUsI IEPBOTO YPOBHSA B HE TIOJTHOM 00BbEME.
Xoa padoThI:
YpoBens A.

Peunre HepaBeHcTBaA.

1) sinx= 0; 2) cos 2x< 0; 3) cos 2x=1; 4)sin 2x < -1; 5) sinx < % 2) sinx > %
6) sinx > i; 7) cosx > g

114



Yposens b.
V3 1 1 . 1
1)cosx<7; 2)cosx>—5; 3)cosx<§; 4)smx<—§

2. OTBeTHTE HA KOHTPOJIBHBIC BOITPOCHI

Kak pemIar0TCA OCHOBHBIC THUIIBI TDUTOHOMCTPHYCCKHUX HepaBeHCTB?

3. OdopmMute OTYET U CAeNalTE BHIBOJ IO MPAKTHUECKOM padoTe.

HPAKTHYECKAS PABOTA Ne 48

Yucsi0Bast mocjie10BaTeIbHOCTD, CIIOCOOBI ee 3aganus. BeruuciaeHue npeaesa

nocJjea0Bare/JibHOCTU. beckoHeuHOo yObIBaloImasi reoMeTprUYecKas

N0CJIeJ0BATEJIbHOCTb.

Iesb: HAYYUTHCS ONPENETATh YACIOBYIO MOCIEI0BATEIBHOCTD, BBIUUCIIATH MPEIEII

MOCJIEI0BATEIbHOCTH

PesyabTarhi:

npeomemuuwle:

- ¢(hOpMHUPOBAHHOCTh TPEACTABICHUM O MaTEeMaTHYECKUX TMOHATHUSIX Kak

BAKHEUIINX MAaTEMAaTUYECKUX MOJIEIAX, MO3BOJSIONIMX OMUCHIBATh U U3y4YaTh
pa3HbIe MPOIECCH U SIBJICHUS; TOHUMAHUE BO3MOKHOCTH aKCHOMATHYE€CKOIO

IMOCTPOCHUA MAaTCMATHICCKHUX TeOpHﬁ;

- BJIaACHUC MCTOJaMMU JOKA3aTCJIbCTB M aAJIrOpUTMOB PCIICHUA, YMCHHC HX

IMPUMCHATD, IIPOBOAUTDL JOKA3ATCIBbHBIC PACCYKICHHA B XOAC PCIICHUA 3a1a4;

- c(hOpPMHUPOBAHHOCTDH MPEJICTABICHUI 00 OCHOBHBIX MOHSATHUSAX MATEMaTHUYE€CKOTO
aHainu3a M HUX CBOMCTBAX, BJIAJICHHE YMEHHMEM XapaKTEPU30BATh IIOBEACHUE
(GYHKUMNA, MCHOJB30BAHUE MOJYYEHHBIX 3HAHUW /U1 OMHMCAHMS U aHalIM3a

pealbHBIX 3aBUCUMOCTEN;

MemanpeOMemele:
- YMCHHC CaAMOCTOATCIIBHO OIIPCACIIATL LCIIN JACATCIIBHOCTU U COCTABJIATH IIJIAHBI

ACATCIBHOCTH, CaMOCTOATCIIBHO OCyHICCTBJIATD, KOHTPOJIHUPOBATH u
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KOPPCKTHUPOBATL ACATCIIBHOCTDb, HMCIIOJIBL30BATh BCC BO3MOKHBIC PECYPChI IJIA
JOCTHXKCHHA IIOCTAaBJICHHBIX ueﬂeﬁ U pcaln3alu IINIaHOB ACATCIBbHOCTH,

BLI6I/IpaTI> YCIICIIHBIC CTPATCIUN B PA3JIMYHBIX CUTYAIIUAX

- TOTOBHOCTh M  CHOCOOHOCTP K  CaMOCTOSITEIBHOW  HH(POPMAIIMOHHO-
[I03HABATEJIbHOW JICSTEIIBHOCTH, BKJIIOYas YMEHUE OpPUEHTUPOBATHCS B
pPa3IUYHBIX ~ WCTOYHUKAX  HWHPOpMAIMHM, KPUTHYCCKH  OIICHWBATh W

HHTCPIIPCTHUPOBATDH I/IH(bOpMaHI/IIO, MMOJIYy4YaCMYIO U3 PA3JIMYHBIX NUCTOYHHUKOB,

JIUYHOCMHblE.
- C(l)OpMI/IpOBaHHOCTB HpeIICTaBJIGHI/Iﬁ O MAaTCMATHUKC KaK YHUBCPCAJIIBHOM A3BIKC;
HayKH, CpPCIACTBC MOACIMPOBAHUA SIBIICHUMN U IMpoIecCCcoB, UACAX U MCTOAAX

MAaTCMAaTHKH,

- Pa3BUTHE JIOTMYECKOTO  MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHMS,
AITOPUTMUYECKOM  KYJIbTYPhl, KPUTUYHOCTH MBIIIJICHUS Ha YpPOBHE,
HEeoOXomuMOM It Oyaymied npodecCUOHATbHOM — JIeSITeNbHOCTH, JJIA

MPOIOJIKEHUS 00pa30BaHUs U CaMOOOpa30BaHUSs

Buabl 1esiTe/IbHOCTH:

O3HaKOMIIEHHE C OHATUEM YKCIOBOM MOCIEI0BATENbHOCTH, CIOCO0aMU €€ 3aJaHus,

BBIUUCIICHUSMHU €€ WieHOB. O3HAaKOMJICHHE C BBIUMCIEHHEM CyMMbl OECKOHEYHOTO

YHCIIOBOTO psifa Ha TMpHUMEpPe BBIUUCICHHUS CYMMBI OECKOHEYHO YOBIBAromIen

reOMETPUYECKOU MPOTPECCUH.

Pemenne 3amay Ha mnpuMeHeHHe (OpMyYSbI CyMMbl OECKOHEYHO YOBbIBaroIIEH

reOMETPUYECKOU MPOrPECCUH.

Kpurepuu oueHuBanus:

1. OIICHKA «OTJIMYHO» BBICTABISETCA 0oOydaromemycsl 3a paboTy, BHITTOJTHEHHYIO
0e30mmr009YHO, B TOJHOM OOBEME C yYeTOM pallMOHAIBHOCTH BBIOPAHHBIX

pELICHUN;

2. OIICHKA «XOPOIII0» BBICTABISAETCS 00ydaromeMycsi 3a padoTy, BBHITIOJHEHHYIO

B IIOJTHOM 00BEME C HEJIOUECTaAMM;
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3.  OIIEHKa «yIOBJIETBOPHUTEIBHO» BBICTABISETCS OOydaromiemycs 3a paboTy,
BBITIOJTHEHHYI0O B He TMOJHOM o0beme  (He wmeHee 50% TpaBHIIBHO

BBITIOJTHEHHBIX 3aJJaHUN OT 00111er0 00beMa paboThI);

- OLICHKa «HEYJOBIECTBOPUTEIHHO» BBHICTABISIETCS oOydaromemycs 3a padory,
BBIIIOJIHEHHYI0O B HE TMOJHOM oObeMe (MeHee 50% NpaBUIIBHO BBIOJHEHHBIX
3aaHuil OT 001Iero oobeMa padoThI).
Xoxa padoThI:
[. 3anmummTe epBhIe MIECTh YWICHOB MOCIEI0BATEIIEHOCTH, 33IaHHON PAa3TNIHBIMH
crnocobamu:

1) a, — n-e HATYPAALHOE YHCI0, Jeasuieeca Ha 6;

2) a, — n-e mpocToe HHCAD;

8) @, — n-e HATYPANABHOS WHCAO, ABTAIIMEECH NOTHEIM KBAIPATOM,

4) @, — octaTok ot AedeHusa uucaa 2" Ha n; "
5) a, — octaTok or AeaeHuA Ha 5 unchaa 3%

6)a,=2"+1:
? =.ir:_1:
)a, nt4+1

8) G,y = 34, = N; &) = £
Na,,=(-1V"a,+4;a,=2;
lﬂ} [ P [un]n'ﬁ: iy = 1024.

II. M300pa3uTh Ha YHCIOBOU MPSMOI HECKOJIBKO YJICHOB MOCICIOBATEIBHOCTH {Xn}
Y BBISICHUTH, K KAKOMY YUCJTY OHU MPUOIMKAIOTCS:

__n+1 n-—2

1 -1)n
1)xn=; Z)Xn=% 3)Xn—T 4)Xn=T

[II. CoctaBbTe 0JIHY U3 BO3MOXKHBIX (POPMYJI N-T0 Wi€Ha MOCIEI0BATEIBLHOCTH 110
IIEPBBIM IITH €€ YWICHAM:

1)0,1,2,3,4, ... 2)-1,-2,-3,-4,-5,...;  3)5,10, 15, 20, 25, ... ;
4)6,12,18,24,30,...; 7)3,9,27,81,243,...: 8) 9, 16,25, 36,49, ...
9)5,6,7,8,9,... 10)10,9,8,7,6,... 11)4, 8,12, 16,20, ... "

IV. Haiinure cymmy reomerpudeckoii mporpeccuu (bp), eciu:
Db =3,q=%; 2)b1=-1,0=0,2; 3)b1=-5,9=-0,1 4 b1 =2,q=-%
V. Breruucnure:
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1) 2414547+ 249+7+1++—+.; 3)125+425+5+1+.

VI. Beruucnure npenesnsl

E g__
D lim—5—s 2) lim = 1+3}|1m—‘1§ ) lim*_*2

Ten] _'|:' + x=«l xa :-rE_]'_' o J'—t:':-'t_“t 4 1:
[z 2 _
5) lim XX *1. gy jim 2o x+1
rvn D son 2P 42
. - _ 2
1) lim : 2) lim X0 gy im T VEE AL i
I 31“-—- x—-r-lx ﬂﬂ'l'.; + E x=ull} x * - 2-"-'
2
=2 2 _ .. —of
5) lim | YX *4 X" -x+1) oy 1-Vex+1
Torew x x% 4+ x 0  ginx

IHPAKTHYECKAS PABOTA Ne 49

I'eomeTpuyecknii 1 MeXaHUYECKHUH CMBICJI IPOU3BOJTHONM.

Heﬂb: HAaYYUTBLCS OIIPCACIIATD FeOMeTpI/IIICCKI/Iﬁ 1 MEXaHUYCCKUU CMBICIT

MPOU3BOJHOU

Pe3yabTarthi:

npeomemnple: - CQOPMUPOBAHHOCTH MPEJCTABICHUN O MAaTEMaTHUYECKUX TMOHITHSIX

KaK Ba)KHEHUIIHNX MaTEMaTHUYCCKHX MOJCIIAX, IMO3BOJIAIOIINX OIIMCBIBATHL W HU3Yy4YaTb

pasHbIC TIPOHCCCbl MW SBJICHHA, IMOHMMAHHC BO3MOXHOCTH aAKCHOMATHYCCKOI'O

IMOCTPOCHUA MAaTCMATHICCKUX TeOpHﬁ;

- c(hopMHPOBAHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHSATUSIX MAaTE€MaTUYECKOTO

adHaJIn3a N HuX CBOﬁCTBaX, BJIAJICHUC YMCHHUCM XAapPAKTCPU30BATH IMOBCIACHUC

(1)}’HKHHI>1, HCIIOJIB30BAHUC IMOJYHYCHHBIX 3HAHUM JJI1 OIIMCaHHA K aHalIkn3a

pealbHbIX 3aBUCUMOCTEN;

MemanpeOMemnble:

- YMCHHEC CaAMOCTOATCIBbHO OIPCACIIATE HCIIN ACATCIBHOCTU U COCTABJIATH IJIAHBI

ACATCIBHOCTH, CaMOCTOATCIIBHO OCyHICCTBJIATD, KOHTPOJIHUPOBATH
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KOPPCKTHUPOBATL ACATCIIBHOCTDb, HUCIIOJIb30BATh BCC BO3MOJKHBIC PCCYPChI AJIA
JOCTHXKCHHA IIOCTAaBJICHHBIX ueﬂeﬁ U pcaiu3alli IINIaHOB JACATCIbHOCTU,

BLI6I/IpaTI> YCIICIIHBIC CTPATCIUN B PA3JIMYHBIX CUTYAIIUAX

- TOTOBHOCTh M  CHOCOOHOCTP K  CaMOCTOSITEIBHOW  HH(POPMAIIMOHHO-
II03HABATEJIbHON JICSTEIbHOCTH, BKIIOYas YMEHUE OpPUEHTUPOBATHCA B
pPa3IUYHBIX ~ WCTOYHUKAX  HWHPOpMAIMHM, KPUTHYCCKH  OIICHWBATh W

HHTCPIIPCTHUPOBATDH I/IH(bOpMaHI/IIO, IMOJIY4aCMYIO U3 PA3JIMYHBIX HCTOYHHUKOB,

JIUYHOCMHblE.
- C(l)OpMI/IpOBaHHOCTB HpeIICTaBJIGHI/Iﬁ O MAaTCMATHUKC KaK YHUBCPCAJIIBHOM A3BIKC;
HayKH, CpPCIACTBC MOACIMPOBAHUA SIBIICHUM U IIponccCcoB, UACAX W MCTOAAX

MAaTCMAaTHKH,

Buabl nesTe1bHOCTH:
N3yyenne u (opMyJIHpOBaHME MEXAaHHMYECKONO U TE€OMETPUYECKOTO CMBbICIA
IPOU3BOJHON, H3yYEHUE aJNrOpPUTMA BBIUMCIEHHUS] IPOU3BOJHOM Ha MpUMEpE
BBIYMCIIEHHS] MTHOBEHHOM CKOPOCTHU U YTJI0BOTO KO3(P(PUIIMEHTa KacaTEIbHOM.
Kpurepuu oueHuBaHus:

1. oIeHKa «OTJIMYHOY» BBICTABISIETCS OOydaromemMycs 3a paboTy, BBIIOJHEHHYIO
0e301M00YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTU BEIOPAHHBIX PELICHMUIA;
2. OLICHKa «XOpOIIO» BBICTABISETCS oOydaronemMycsi 3a paboTy, BHITOJTHEHHYIO B
ITOJITHOM 00BEME C HEJOUCTaMHU;

3. OIIEHKa «YyJOBIIETBOPUTEIBHO» BBICTABISAECTCS OOydaromeMmycs 3a paboTy,
BBINIOJIHEHHYIO B HE NOJHOM oObeme (He meHee 50% MpaBUIILHO BBINOJHEHHBIX
3a/laHuii OT o01Iero oobeMa padboThl);

- OIICHKa «HEYJOBJIETBOPUTEILHO» BBICTAaBIIAECTCA oOydaromeMycs 3a pabory,
BBITIOJIHEHHYI0O B HE MOJHOM oObeme (MeHee 50% mpaBUIIBHO BBIMOJHEHHBIX
3aJlaHuii OT 00ITIeTO 00BeMa PaboThI).

Xox paboThi:
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HaliguTe TaHreHC yrja MeXXAy KacaTeJIbHOH K rpad@uky
dysKnuH y = h(x) B TOuKe ¢ aBCOuCCON X, ¥ OCBIO X:

a) h(x) = x® — 4x, xo = 1;

6) h(x) = Vx — 3, xo = 5; -

B) A(x) = —x% — 2x2 + 2, xo = —1;

) h(x)= 2 + 2, x=

W | ot

Ha pucynke 55 usoOparxkeH rpadpumk QyHKnum y=f(x) 1 Kaca-
TeJbHBIEe K rpaduKy B ToukKax A, B, C, D. OnpeneauTs 3HaK
NIPOM3BOJAHOM 3TOM (PYHKIMH B Toukax A, B, C, D.

YA

i y = f(x)
A C
D
4 g

7

RY

I
Onpegennte 3HaK yrJoBOoro KoagduiijmeHTa KacaTeJabHOH,
OpoBefeHHOM K rpadmky dyHKnuu y = f(x), u3obpakeHHO-
My Ha 3aJlaHHOM PHMCYHKe, B TOUKax ¢ abcumccamwu a, b, c:
a) puc. 41; ©) puc. 42.

YA /\
\
/1 1\
7] 7
dh 4
/r/l\\ 1,5 | / \ >
‘o TN | /44 [0 4 |\ |x
% - 1 P ] \
_2_1\ 1.2 3,5 x 1
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\ / A
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L —6-4-—4-4- 2410 o x
Bl R

Puc. 45 Puc. 46



YA y
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D
ad |

AN
- - O
pd
n

Puc. 41 Puc. 42

YKaxuTe TOYKHM, B KOTOPHIX IPOM3BOAHAA paBHA HYJIO, H
TOYKH, B KOTOPBIX IIPOM3BOAHAA HE CYIIECTBYET, eCJIK Ipa-
buk byHKIMM M300paskeH Ha 3aJaHHOM PHMCYHKe:

a) puc. 43; ©0) puc. 44; B) puc. 45; 1) puc. 46.
6. a)

BaKoH ABHIKEeHMs Tejla 3afaH dopmynoit s(t)=0,5t2+3t+2

(s — B meTpax, ¢t — B ceKyHzax). Kakoii nyTs npomaer Teno

3a 4 ¢? KakoBa CKOpPOCTHL ABUXKEHHUSA B 3TOT MOMEHT BpEeMeHH?
6) MarepuanbHas TOUKa ABMKETCS MPSIMOIMHENHO 10 3akoHy X(t) = 6t — 48t + 17,
r7ie X - pAaCCTOSIHHE OT TOYKH OTCYETa B MEeTpax, t - BpeMs B CeKyHIaX, U3MEPEHHOE C
Havajma JBWKeHWsA. Haiaure ee ckopocTh (B MeTpax B CEKyHAY) B MOMCHT
BpemeHu t = 9c.
B) MarepuanbHas TOYKa ABWKETCS IPAMOIMHEHHO mo 3akoHy X(t) =t2+ 7t- 3,
rie X — pacCcTosHUEe OT TOYKH OTcueTa B MeTpax,t — BpemMs B CEKyHHax,
W3MEpeHHOe ¢ Hadvana JBWKeHHs. Halioute ee cKopocTh (B MeTpax B CEKyHIy) B
MomeHT Bpemenu t = 10c.
r) MaTepuanbHasi TOUKa JABUKETCS NPIMOIMHEHHO mo 3akoHy X(t) =t — 13t + 23,
rJie X - pAaCCTOSIHHE OT TOYKH OTCYETa B MEeTpax, t - BpeMs B CeKyHIaX, HU3MEPEHHOE C
Hauaja JBWXKeHUs. B kakoii MOMEHT BpeMeHHU (B CEKYyHJIaX) €€ CKOPOCTh ObllIa paBHA
3 m/c?
1) MarepuanbHas TOYKa ABMKETCS NPSAMOJIMHEHHO 1o 3akony X(t) = (1/3)t3 — 3% —
5t+ 3, rae X - paccrossHUE OT TOYKH OTCUeTa B MeTpax, t- Bpems B CEKyHJIax,
W3MEpPEHHOE C Hayajia JBWKCHHA. B Kakod MOMEHT BpeMeHH (B CEKyHIaXx) ee
CKOpOCTb ObLiIa paBHa 2 M/c?

IHPAKTHYECKAS PABOTA Ne 50
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CocraBiieHHe YpaBHeHHs KacaTeJIbHOM B 0011IeM BHUIe
Hean: HayuuThcs pemath 3a7adud Ha COCTaBJIICHUE YPaBHEHHUS KacaTelbHOW B
0o0111eEM BHJIE
Pe3syabTarsl: npeomemnsie:
- c(hopMHPOBAHHOCTH MPEJICTABICHUN 00 OCHOBHBIX MOHATHUIX MAaTEMaTUUYECKOTO
aHajy3a M WX CBOMCTBaX, BJIQJICHUE YMEHHEM XapaKTEPH30BaTh IMOBEICHUE
(GYHKIIUNA, WCTOJIB30BaHUE IONYYCHHBIX 3HAHWW IS OMHMCAHWS W aHaIHW3a

PCAIBHBIX BaBHCI/IMOCTeﬁ;

Memanpet)memnble:

- YMCHHC CaMOCTOATCIIBHO OIIPCACIIATD TOCIU ACATCIbHOCTH U COCTABJIATH IIJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIBHO OCYHICCTBIIATD, KOHTPOJHUPOBATH u
KOPPCKTHUPOBATh ACATCIIBHOCTL, HCIIOJIb30BATh BCC BO3MOZKHBIC PCCYPChI IJIA
JOCTHIKCHHSA IIOCTAaBJICHHBIX ueneﬁ N pcaln3alv INNIAHOB ACATCIBbHOCTH,

BBIOMPATH YCIEIIHBIE CTPATETHH B PA3JIMYHBIX CUTYAIUX;

- TOTOBHOCTh M CIOCOOHOCTH K  CaMOCTOSITENbHOM  MHGOPMAIMOHHO-
MO3HABATEJIbHONW JIEATEIbHOCTH, BKJIIOYAas yMEHHUE OPUEHTHUPOBATHCS B
Pa3IUYHBIX ~ MCTOYHUKAX  HMHPOpMAIMM, KPUTUYECKH  OIICHUBATh W

MHTEPIPETUPOBATH UH(OPMAIIUIO, TOJYYaeMYIO U3 PA3IMYHBIX HCTOYHUKOB;

JIUYHOCHHDbIE:
- ¢(hOpMHUPOBAHHOCTH MPEICTABICHUA O MAaTEMATUKE KaK YHUBEPCAIBHOM SI3BIKE;
HAyKH, CPEACTBE MOJECIUPOBAHMS SABJICHUM U IIPOLIECCOB, MIAEIX U METONAX

MaTEMAaTHKH;

Bujambl nessTe IbHOCTH:

CocraBneHue ypaBHEHHMs KacaTenbHOM B oOmem Buae. llpumenenue mnpaBui
auddepeHIUPOBaHMS VISl COCTaBJICHUS YPaBHEHUSI KacaTeIbHOM.

Kpurepuu oueHuBaHus:

1. OLICHKA «OTJIMYHOY» BBICTABIISIETCS 00yyaromeMycsi 3a padoTy, BBIITOJIHEHHYIO

6e30mMrO0YHO, B TIOJIHOM 00BEME C YyUE€TOM PAIMOHATLHOCTH BRIOPAHHBIX PEIICHUI;
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2. OIICHKA «XOPOIII0» BBICTABJISAETCS 00yJaromeMycsi 3a padoTy, BBHITIOJIHCHHYIO
B ITIOJTHOM 00bEME C HEJIOUCTAMU;

3. OILICHKA «YIOBIIETBOPUTEIHHO» BBICTABIACTCA oOOydaromeMycss 3a padory,
BBITIOJITHCHHYIO B HE TOJHOM 00beme (He MeHee 50% TpaBUIBHO BBHITIOJHEHHBIX
3a/1aHUM OT 00IIero o0ObeMa paboThl);

- OIICHKa «HEYJIOBJICTBOPUTEIHHO» BBHICTABIACTCA oOOydarmeMycs 3a padory,
BBITIOJITHCHHYI0O B HE TOJMHOM o0beme (MeHee 50% TmpaBUIBLHO BBITIOJHEHHBIX

3a/1aHU# OT 00I1Iero 0ObemMa paboThl).

Xoxa padoThi:
3agaya ¢ pemenumem: Hammcate ypaBHeHHME KacarelnpHOM K  rpaduky
Gynknum y=x2 B Touke Xo=3. CIenarh 4epTex.
Pewenue. 3anuiieM ypaBHEHHE KacaTelbHOM K Tpaduky ynkimu y=f (X) B Touke C
a0cruccoit Xo B oomem Buzge:  y=f (xo) +f '(Xo)(X-Xo).
Haxonum 3HaveHue JaHHON (PYHKIMH B TOYKE C JaHHOM aOcrmuccor:  f (xo)=f
(3)=32=9.
Haxoaum npoussoanyio f'(X)=(x?)'=2X u HaxoauM 3HaUEHUE HTOH NPOU3BOJHON HPH
x=3.
Torna f '(Xo)=f"(3)=2-3=6.
[ToncraBuM HaigeHHble 3HaYeHHUS f(X0)=9 u f'(Xg)=6 B ypaBHEHHE KacaTCIIBHOM,
nonyynm: y=9+6-(x-3);  y=9+6x-18;

y=6X-9 — uckomoe ypaBHEHHE KacaTeIbHOM.
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Omeem: y=6Xx-9.

Hanucars ypaBHEeHHE KacaTeJbHON K rpaduky GQyHKIHE
y=7f(x) B Touke c abciuccoit x,, €ecju:

1) f(x)=x3+x2+1, x9=1; 2) f(x)=6x—3x2, xo=2;
3) f(x)=-L, x,=1; 4) f(x)=L, xo=-2;
x x
5) f(x)=cosx, xo=%; 6) f(x)=e*, xo=0;
1. 7 f(x)=Inx, xo=1; 8) f(x)=Vx, xo=1.

2. CocTtaBbTe ypaBHEHHE KacaTeIbHOU K Tpaduky QyHKIUU Y = B TOYKE €ro

NepPEeCceYeHMs C OChIO abcIHCC.
3. Ha rpaduke pysximu y = x(x? — 6x) HaliquTe TOUYKH, B KOTOPBIX KacaTelIbHbIE K
rpaduKy napaaienabHbl OCH a0CIUCC.

3ajgaua ¢ peumieHuem:

Hasbl pyarmun f(x)=—x*-2x -3 u g(x)=x?+4x+ 6. Ha-
NUINHUTEe ypaBHeHUHe o0nieill KacaTeldbHOH K rpadHkKam
bysrOuil y=/7F(x) u y=g(x).

VYpaBHEHHE KacaTeIbHOM - 3TO YpaBHEHHUE MPSIMON ¥ UMeeT BUJ Y=KX+D

OOm1as kacaTelbHas MepeceKkaeTcsi ¢ KakIbM rpaduKkoM B OfHOM Touke. Torma mis
NEPBOTO TpaduKa TOUYKY IMEPECCUCHHsI C KacaTeIbHONH MOYKHO HAalWTH U3 ypaBHEHUS -
x2-2x-3 = kx+b, n1g Broporo rpaduxa u3s ypaBHeHus X’>+4X+6 = kKx+b

1) -x?-2x-3 = kx+b

X2+2x+3+kx+b =0
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x2+(2+k)x+(3+b) =0
KacarenbpHass uMeeT ¢ rpaduKkoM TOJBKO OJHY OOIIYIO TOUKY, CJIEJOBATEIbHO,
KOpEHb YPaBHEHUS JIOJDKCH OBITh OJMH, a TO BO3MOXKHO, KOTJA JUCKPUMHUHAHT
paBeH HYIIIO.
D = (2+k)?-4(3+bh) =0
2) X>+4x+6 = kx+b
X?+4x+6 = kx+b
X?+4x+6-kx-b = 0
X*+(4-k)x+(6-b) =0
[IpupaBHKMBaEM TUCKPUMMHAHT K Hym0: D = (4-K)?-4(6-b) =0
Tak xak kacarejbHas 0OIIAs, 3HAYUT, JUCKPUMHUHAHTBI OOOUX YPaBHEHUH JOJKHBI
OBITH paBHBI HYJIIO BMecTe. Periaem cuctemy ypaBHEHMIA:

{(2+k)2—4(3+b) = 0;
(4—k)2—4(6-b) =0.

{4+4k+k2—12—4b = 0;
16 — 8k +k? — 24 +4b = 0.

{k2+4k—8—4b = 0;

k?—-8k—-8+4b =0

BbIuTeM MOYICHHO M3 IEPBOTO yPaBHEHHS BTOPOE:

12k-8b =0, b =3k/2 - nmoacraBum B mepBoe ypaBHCHHE:

k?+4k -8-4-3k/2=0

k?+ 4k -8-6k=0

k?-2k-8=0

ki=-2, k= 4

by =-2-32=-3, b,=43/2=6

Perrenune cocrout u3 asyx map uucen (k=-2; b=-3) u (k=4; b=6).

DT0 03HAYAET, YTO rpadMKH UMEIOT B OOIINE KacaTeabHbIE, YPABHECHHS KOTOPBIX:
y=-2X-3 u y=4x+6

4. CocTaBbTe ypaBHEHHE 00IIIEH KacaTeIbHOU K rpadukam QyHKITUH:

y:IE y:l‘s
1) u
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2)y=2x2—2x—|—'r’n y=5—x2—|—2;r:

3) y=2x2+2x—|—91{ y=6—x2.
INPAKTHYECKASA PABOTA Ne 51
Bbiuuc/ieHue NPOM3BOAHBIX OCHOBHBIX 3JIEMEHTAPHbBIX (PYHKIUMN
Ieb: HAyIUTHCS BBIUUCISATH TPOU3BOIHBIC OCHOBHBIX DJIEMEHTAPHBIX (DYHKITHIA

PesyabTarbl: npeomemnmnoie:
- c()OpPMHUPOBAHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHATHSIX MaTEMAaTUYECKOTO
aHajuu3a W WX CBOMCTBAaX, BIJIAJICHNE YMEHHEM XapaKTEPU30BATh IOBEACHUE
(YyHKUMNA, HCHOJB30BAHUE IOJYUYEHHBIX 3HAHUW JJI1 ONMHMCAHMS U aHaIM3a

PCAIBbHBIX BaBHCHMOCTeﬁ;

Memanpedmemuble:

- YMCHHC CaMOCTOATCIIBHO OIIPCACIIATL TCIU ACATCIbHOCTH U COCTABJLATH IIJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIBHO OCYHICCTBIIATD, KOHTPOJHUPOBATH u
KOPPCKTHUPOBATDh ACATCIIBHOCTL, HCIIOJIb30BATh BCC BO3MOZKHBIC PCCYPChI IJIA
JOCTHXKCHHA IIOCTAaBJIICHHBIX HCJ’ICfI U pcalu3ali IIJIaHOB JACATCIbHOCTH,

BBIOMPATH YCHEIIHbIE CTPATETUN B PA3TUYHBIX CUTYaLIHSIX;

- TOTOBHOCTh M CHOCOOHOCTH K  CaMOCTOSITEIbBHOM  MH(POPMALIMOHHO-
NIO3HABATEJIbHOM JIEATEIIbHOCTH, BKJIIOYas YMEHUE OpPUEHTUPOBAThCA B
pa3aMyYHBIX  MCTOYHMKAX  HMH(OpMalMM, KPUTUYECKH  OICHMBATb U

MHTEPHPETUPOBATH UH(OPMAIIUIO, TOJYYaeMYIO U3 PA3IMYHBIX HCTOYHUKOB;

JIUYHOCHbIE:.
- c(hOpMUPOBAHHOCTD MPEJICTABIICHUI O MAaTEMATHUKE KaK YHUBEPCAILHOM SI3bIKE;
HayKH, CPEACTBE MOJEIMPOBAHMS SBICHUN U IIPOLECCOB, MAESIX U METONAX

MaTEeMaTHUKH;

Bujambl nesasTe IbHOCTH:
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O3HakOMJICHHE C MOHATHEM MPOU3BOJHON. Y CBOEHUE MpaBuil AU(PPEpEeHINPOBAHNUSA,
TaONMIBI ~ TMPOU3BOJAHBIX  JJIEMEHTapHbIX  (YHKIUH,  NpPUMEHEHHE  JUIs
muddepenimpoBanus GyHKITUH.
Kpurepuu onenuBanus:
1. OLIEHKA «OTJINYHO» BBICTABIISIETCA OOydarouiemMycsi 3a paboTy, BBIIIOJIHEHHYIO
0€301M00YHO, B IOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BHIOPAHHBIX PELICHUI;
2. OLIEHKA «XOpPOIL0» BBICTABISIETCS O0yJaroniemMycs 3a padoTy, BBHITOJIHEHHYIO
B IIOJJHOM 00bEME C HEJIOUETaAMU;
3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABISIETCS oOOydamlieMycs 3a padory,
BBINIOJIHEHHYIO B HE NOJHOM 00beme (He MeHee 50% NpaBUIIBHO BBINOJHEHHBIX
3a1aHUH OT 001Iero o0beMa padoThl);

- OIICHKa «HEYJOBJIETBOPUTEIHHO» BBHICTABIACTCA oOydaromeMycs 3a paborty,
BBIIIOJTHEHHYI0O B HE MOJIHOM oObeMe (meHee 50% mpaBHIBHO BBINOJIHEHHBIX
3a1aHUl OT 00I1Iero 0OBheMa paboThI).

Xoxa padoTbl

1. Haiitu npou3BoiHyI0 (PYHKITUN

1) y = 4x53; 2)y=3x % 3)y=4x3/4;

Hy=3x%;  5y=Bx; 6)y=34x 2.

2 2 1
1)y=3—c§; 2)y=J—;{; 3)y=%;

6 i 1
4)y = : 5y = —=3; 6)y =

3 7 a2 Jdx3 55

- HaiiTit npoH3BOAHYI0 QYHKIIHMN:

1) x%2+x; 2) x%-x; 3) 8x?; 4) —27x?%;
5) —4x3; 6) 0,6x3; 7) 13x2+ 26; 8) 8x2-16.
IIponuddepernposats GyHKIHIO:
1) 3x2—6x+6; 2) 6x2+5x-T;
3) x+12x% 4) x—8x%
5) x°+6x; 6) —12x3+18x;
4. 7) 2x3-8x%+6x+1; 8) —3x3+4+2x%—x-b.
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Haittu f'(0) u f'(2), ecnn:

1) f(x)=22-2x+1; 2) f(x)=x*-2x;
5 3) f(x)=—x%+2x%; 4) f(x)=8x%+x+1.

6. Haiiti mpousBoaHy10 QyHKIUU:

1) a)y=x2-Tx B) ¥ = Tx% + 3x;

6)y=\/;—9x2; P)y=\/_—5x2.

2) ayy=1+4x B)y=;1;—6x;

X

1 : 1

6)y=—2\/_—;; r)y=8s/;+;.

. a) y =sinx + 3; B) Yy = cosx — 6;
3) 6) y = 4cosx; r) y = —-2sinx.

a) y = cosx + 2x; B) y = sinx — 3x;

4). ©) y = 3sinx + cosx; r) y =2cosx + sinx.

5). a)x=x% ©O6)y=x9% B x=x% T1)y=x>,

1) Inx+sinx; 2) e*—sinux; 3) Vx —cos x;
4) iz-i—e"; 5) tgx+Inx; 6) e*—ctgx.
6) x N
d 1 3 1 o
Hana pyHKIUA f(x)=§x —Ex + 3x.

1) Hcniosib3ys omnpefesieHNe IMPOU3BOAHOM, HalTH f'(x).
7 2) Haittn sHavenue f'(x) B toure x=0,1.

8 Boluneaure nmpoussonuvio f'(x) npu mIaHHOM 3HAYEHHUHM ADIVMEHTA X

DFf(x)=4x3 —38x2—x— 1, x = —1;
2) f(x)=3x1—2x2 +4x — 1, x=-1;
3 Ff(x)=1— x2 + x3 — x* + x5, x = 2.

Hcmonb3ysa ompefieslieHHMEe NPOU3BOAHOI, HAHTH NIPOM3BOJAHYIO
GYHKIITUH:
1) f(x)=2x+3; 2) f(x)=5x-6;

9. 3) f(x)=—3x%+2; 4) f(x)=3x%+5x.

IHPAKTHYECKAS PABOTA Ne 52
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IIpyMeHeHMe OCHOBHBIX PABUJI AU(PPepeHIMPOBAHUS
Leab: HAyYUTHCS IPUMEHITH OCHOBHBIE TIpaBUiia AU PepeHInpoBaHUs

Pe3yJILTaTLI npedmemnble:
- C(l)OpMHpOBaHHOCTL HpGILCTaBJICHI/Iﬁ 00 OCHOBHBIX MOHATHAX MaTEMaTHYCCKOIO
aHaJln3a U HuX CBOﬁCTBaX, BJIAJICHUC YMCHHUCM XapaKTCPHU30BATh ITOBCACHHUC
Q)YHKHI/II‘/’I, HCIIOJIB30BAHUC ITOJIYYCHHBIX 3HAaHUU JJIs1 OIMIMCaHHsA K aHaJIkn3a

PCAIBHBIX BaBHCI/IMOCTGﬁ;

MemanpeOMemete:

- YMCHHC CaMOCTOATCIBHO OIIPCACIIATL HCIIN ACATCIIBHOCTU U COCTABJIATH IJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIBHO OCYyHICCTBIIATD, KOHTPOJHUPOBATH u
KOPPCKTHUPOBATh ACATCIIbBHOCTL, HCIIOJIb30BATh BCC BO3MOZKHBIC PCCYPChI IJIA
JOCTHXKCHHA IIOCTABJICHHBIX L[CJ'ICfI U pcain3aliy IINIaHOB ACATCIBbHOCTH,

BBI6I/IpaTI> YCIICIIHBIC CTPATCIUN B PA3JIMYHBIX CUTYAIIUAX

- TOTOBHOCTh M  CHOCOOHOCTH K  CaMOCTOSITEIbBHOM  MH(POPMALMOHHO-
NIO3HABATEJIbHOM JIEATENIBHOCTH, BKJIIOYas YMEHUE OpPUEHTUPOBAThCA B
pa3MYHBIX ~ MCTOYHUKAX  HMHPOPMALMHM, KPUTUYECKH  OLICHUBaTh H

MHTEPIPETUPOBATH UH(OPMAIIUIO, TOJYYaEMYIO U3 PA3TUYHBIX HCTOYHUKOB;

JUYHOCMHblE.
- c(hopMHPOBAHHOCTH MPEJICTABICHUI O MaTeMaTHKE KaK YHHBEPCAIHHOM SI3bIKE;
HayKH, CPEJCTBE MOJCIUPOBAHUS SIBJICHUM W TPOIECCOB, MJESIX W METOJax

MaTEMAaTHKH;

Buasbl nesiTeJ IbHOCTH:

Ycpoenue npaBuil AudPepeHIupoBaHrs, TaOIUIBI MPOU3BOIHBIX SJIEMEHTAPHBIX
byHKUMA, TpuMeHenue st nuddepeHnrpoBanns QyHKITHH.

Kpurepuu onenuBanus:

1. OIICHKA «OTJIMYHOY» BBICTABIISIETCS 00ydYaromeMycsi 3a padoTy, BBITTOJHECHHYIO

6e30mMrO0YHO, B TIOJITHOM 00BEME C YyUE€TOM PAIMOHATLHOCTH BRIOPAHHBIX PEIICHUI;
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2. OIICHKA «XOPOIII0» BBICTABJISAETCS 00yJaromeMycsi 3a padoTy, BBHITIOJIHCHHYIO
B IIOJTHOM 00BEME C HETOUYETAMMU;

3. OIICHKA «YIOBJICTBOPUTEIBHO» BBICTABJISICTCA oOOydaromeMmycs 3a padory,
BBITIOJITHCHHYIO B HE TOJHOM 00beme (He MeHee 50% TpaBUIBHO BBHITIOJHEHHBIX
3a/1aHUM OT 00IIero o0ObeMa paboThl);

- OlIEHKA «HEYJOBIICTBOPUTEIIHPHO» BBHICTABJIACTCS oOydJaromemMycs 3a padory,
BBITIOJIHCHHYI0O B HE TMOJMHOM o0beme (MeHee 50% mMpaBUIBLHO BBHITIOJHEHHBIX
3a/1aHU# OT 00I1Iero 0ObemMa paboThl).

Xoxa padoTbl

1. Haittu nmpou3BoiHbIE (DYHKITUII:
1). a)y=(x* - 1)(x*+ 2); B) y=(x%+3)(x*-1);
6) y = (x* + 1)Vx; r) y=Jx(x*+ 2).

2). ayy= (;lc- + 1](2.1: - 3); B) Yy = [% + 8](535 - 2);

3).

) o)y = \/;cosx; r)y= \/;sinx.
a) y = xtgx; B) y = x ctg x;
2) 0) y = sin x tg x; r) y = cos x ctg x.
)y = x B) y = x?
VY= v a’ 3_4x’

2
6)y:xzx—l; I1)“/:3;23‘;1'

2. BeruuciauTh 3Ha4€HUE MTPOU3BOJHON (YHKIUU:

2 + 1

1)f(x)='_:2—_—i, x = —2;
2 + 1

2)f(x)=f?;-:_—1, x =13
S3x — 1

3)f(x)=§—+—1, x = 2.

4)£'(2) - f(-2), ecom f(X)=x2-2_
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1-10*
1+10*°

5) f'(0), ecmu  f(X)=

6) f'(1); f'(e); f’(a ; f’(eizj, ecmu f(x)=x'In x ;

3. [IpoouddepenunpoBatsh PyHKINHU:

1) 1+cosx , 2) V3x | 3 x2-2x+3 4) x%—x+1
sinx 3*+1’ x2+d4x+1’ 2 +x+1

x  -x x_ . . e
1) e, 2) 2 logzx; 3) sinx—cosx. 4 .1 sin 2x .
x xIln2 x sinx-cosx

4. Haiinute npou3BOAHYIO (PYyHKIUU:

1) 2cos 3x; 2) —be?x; 3) —41n2x;
4) —3sin 2x; 5) %e—zx; 6) 2e*—4e 2%,

5. HaliguTe npou3BOIHYIO (DYHKIIMU:

3
1) 6x4-9¢3%; 2 %x8+3sin3x; 3) 3Vx —4cosdx;
E2 3
9 2 sdet; 5) L+ Lindx; 6) 3tg2x—2Vx.
x 3x 2

6. Haiitu npon3BOAHYIO (PyHKIIUU:

x __ Sinx

Sy =—-

x2+1 x

1)y =xsinx; 2)y=xe™*; 3)y=(x+ DVx;4)y =

INPAKTHYECKASA PABOTA Ne 53
Bolruncienue nNpou3BOAHBIX CJI0KHBIX (PYHKIMA
Heab: HAyYNUTHCA BBIYUCIATH MPOU3BOJIHBIE CIIOKHBIX (QYHKIINAN

PesyabTarsl:

npeomemHuuvle:
- ¢(OpPMHUPOBAHHOCTH MPECTABICHUI 00 OCHOBHBIX MOHATHSIX MaTEeMAaTUYECKOTO
aHajM3a M HUX CBOMCTBaX, BIAJCHUE YMEHHUEM XapaKTEpPU30BaTh MOBEICHHE
(GYHKIIUNA, WCTOIB30BAHUE TMONYYCHHBIX 3HAHWUW IS OMHMCAHWS W aHAIM3a

pealbHbIX 3aBUCUMOCTEN;
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Memanpedmemnbte:

- YMCHHC CaMOCTOATCIIBHO OIIPCACIIATL LCIIN ACATCIIBHOCTU U COCTABJIATH IJIAHBI
ACATCIIBHOCTH, CaMOCTOATCIIbHO OCYHCCTBIIATD, KOHTPOJIMPOBATH 141
KOPPCKTHUPOBATL ACATCIIBHOCTDb, HUCIIOJIb30BATh BCC BO3MOKHBIC PCCYPChI AJIA
JOCTHIKCHHSA IIOCTAaBJICHHBIX ueneﬁ H pcaln3anvu INNIAHOB ACATCIBbHOCTH,

BLI6I/IpaTI> YCIICIIHBIC CTPATCIUHN B PA3JIMYHBIX CUTYAIIUAX

- TOTOBHOCTb u CITOCOOHOCTh K CaMOCTOSITEJIBHOM I/IH(bOpMaHHOHHO-
MMO3HAaBATECIbHOM ACATCIbHOCTH, BKJIIO4Yasd YMCHHC OPHCHTHUPOBATLCA B
Ppa3INIHBIX HCTOYHHKAX HHq)OpMaHHH, KPUTHUYCCKHU OLICHUBATh u

HHTCPIIPCTHPOBATDH I/IH(i)OpMaHI/IIO, IMOJIYy4aCMYIO U3 PA3JIMYHBIX HCTOYHHUKOB,

JIUYHOCMHblE.
- C(l)OpMHpOBaHHOCTB HpeIICTaBJIGHI/Iﬁ O MAaTCMATHUKC KaK YHUBCPCAJIIBHOM A3BIKC;
HayKH, CpPCIACTBEC MOACIHMPOBAHUA SIBIICHUM U IponcCcoB, UACAX U MCTOAAX

MAaTCMAaTHKH,

Buabl nesiTtesIbHOCTH:
VYcBoenne npasBuil audQepeHuupoBanus, TaOIMIBI MPOU3BOIHBIX 3JIEMEHTapHBIX
GbyHKUMIA, TpuMeHeHue 11l qudpepeHrpoBanns QyHKIUH.
Kpurepuu oueHuBaHus:
1. OIICHKA «OTJIMYHO» BBICTABJISAETCS O0Oydaromemycsi 3a padoTy, BBIIIOJIHEHHYIO
0€301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHATILHOCTH BIOPAHHBIX PEIICHU;
2. OIICHKA «XOPOIII0» BBICTABJISAETCS 00yUaromeMycsi 3a padoTy, BBITIOJHEHHYIO
B IIOJTHOM 00BbEME C HEOUCTAMMU;
3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABISIETCS oOOydawlieMmycs 3a padorty,
BBITIOJIHEHHYIO B HE TOJHOM 00beme (He MmeHee 50% TpaBMIHLHO BBITIOJHEHHBIX
3a/laHuii OT o01Iero oobeMa padboThl);

- OIICHKa «HEYJIOBJIETBOPHUTENIHLHO» BBICTAaBIAETCA oOydaromeMycs 3a pabory,
BBITIOJIHEHHYI0O B HE TOJHOM o0beme (MeHee 50% mNpaBUIBHO BBHITIOJHEHHBIX

3a/laHuid OT 001Iero oobeMa padboThl).
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Xox padoTsl

Hatitu mpon3BogHBIC CIOKHBIX (DYHKITHI:

LD @x-1%  2) (x+3)5  3) BxP-2x)%  4) (2F-xH
5) y=2%+x%+e ™ + % . B)y=x-e™;  T)y=(x+2)e™;  8) y=sin(x?+5x+2);
9)y=vi—x?; 10)y=y2x-sn2x; 11) @) =@x"-dx+2x-1)%

12) f(x)=(x®-2x%+3x+2)%.

2x+3 1-x 2-5x
1 - -
) 2) 5 21ln 3
3) 2e 5 +3cos 1=, 4) 5sin 2%+3 _ 44/ 1 .
2 4 x-1
1 9 3 3—5x
5) ~—~——3cos : 6) 6 1 L4 2
- 3 (2-x)°

1) log, (x®+4); 2) 2x%+3x;

2 9ane x—-2
3) tg<2x; 12

V.

X

1) Vx2+1.ctgdx; 2) e2sin®3x;

3) Vx-sindx; 4) 3 2%.cos(3-2x).
5)y——sm4x B)y=0B—-2x)*; 7)y=+Vax+1; 8)y=3/(2x —1)2
9y =22 Zx, 10) y = 2”;?3; 11) y = (3x + 5)cos?x; 12)y = z::;ii,

13)y = (5x + 7)3In(5x + 7)
V.
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) y= \/31:2 x;2)y= xsm;x 3) y =25V¢; 4) y = x* cos 2x;

R R
ln(l 31); 7) y = arcsin 2x; 8)y = tg?| 3x - Z ’
1-3x

5) y = e!lnX; 6) y=

IMPAKTUYECKAS PABOTA Ne 54
UccnenoBanne pyHKIIUM HA MOHOTOHHOCTD
Heab: HayunTHCS UCCIEAOBATH (PYHKIHMIO HA MOHOTOHHOCTD

PesyabTarhi:

npeomemuuwle:
- c(hopMHPOBAHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHATUSIX MAaTE€MaTUYECKOTO
aHajlu3a M HUX CBOMCTBaX, BJIAJICHUE YMEHHEM XapaKTEPU30BATh IOBEIACHUE
GyHKIMH, KWCIOJIb30BAaHUE MOJYUYCHHBIX 3HAHWM MJi1 ONMUCAHHWS M aHallu3a

pEAbHBIX 3aBUCUMOCTEN;

- ¢(hOpMHUPOBAHHOCTh TPEACTABICHUM O MaTEeMaTHYECKUX TMOHATHUSIX Kak
BAKHEUIIINX MATEMATHYECKUX MOJENAX, MTO3BOJISIOIIMX OMUCHIBATh U U3y4aTh

PAa3HBIC ITPOLUCCChI U ABJICHUA,

- BJIaICHUC MCTOAAMH JOKA3aTCJIbCTB MW aJI'OPUTMOB PCHICHHUA, YMCHHUC HX

MIPUMEHSTh, TPOBOJIUTH JT0KA3ATENbHBIE PACCYXKIACHHUS B XOJI€ PELICHUS 3aa4;

- BJIaACHHUC CTaHIapTHBIMHA IMpUucMaMu peUICHUA palrOHAJIbHBIX u
HppalMOHAJIbHBIX, IIOKa3aTCIIbHBIX, CTCIICHHBIX, TPUTOHOMCTPHUUCCKUX
ypaBHeHI/Iﬁ n HCPABCHCTB, nux CHCTCM, HCIIOJIB30BaHHUC T'OTOBBIX
KOMIIBIOTCPHLIX IIpOrpaMM, B TOM YHUCIIC JI IIOMCKa IIYTHU PCIOCHUA U

WJUTFOCTPALlMN PEUIEHNs] YPABHEHUN U HEPABEHCTB;

MemanpeOMemele:
- YMCHHUC CaMOCTOATCIbHO OIPECACIIATL HCIIN JCATCIBHOCTH N COCTABIIATD IJIaAHBI
ACATCIIBHOCTU,; CAMOCTOATCIIBHO OCYHICCTBIIATh, KOHTPOJIMPOBATHL 1 KOPPCKTUPOBATH

JeATEIbHOCTD; UCIOJIL30BAaTh BCE BO3MOXKHbBIC PECYPCHI A1 JOCTHIKECHUS
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IIOCTaBJICHHBIX ueneﬁ " pcajin3aluu IJIaHOB ACATCIIbHOCTHU, BBI6I/IpaTL YCIICHIHBIC
CTPAaTCTM B PpA3JIMYHBIX CUTYallUAX,
- TOTOBHOCTb u CITOCOOHOCTh K CaMOCTOSITEIIbHOM I/IH(bOpMaHHOHHO-
MMO3HABATEILHOU ACATCIIbHOCTHU, BKJIIO4Yasd YMCHHC OPHCHTHUPOBATBCA B
Pa3INYHbIX HCTOYHHKAX I/IH(l)OpMaHI/II/I, KPUTHYCCKH OLICHUBATHb )41

HHTCPIPCTHPOBATDH I/IH(I)OpMaHI/II-O, IMOJIy4aCMYyIO U3 Ppa3JINYHbIX UCTOYHUKOB;

Buabl nesiTeJILHOCTH:
H3ydeHne TeopemM O CBsI3U CBOWMCTB (D)YHKIIMU M MPOU3BOIHOU, POPMYTUPOBKA HX.
[IpoBeneHne ¢ TMOMOIIBI MPOU3BOAHOM UCCIENOBaHUA (YHKUHMH, 3aJaHHOU
dbopmysoif. YcTaHOBIEHUE CBSI3U CBOMCTB (DYHKIIMM M TPOU3BOJAHONW IO UX
rpadukam.
Kpurepuu onennBanus:

1. OLIEHKA «OTJINYHO» BBICTABIISIETCA OOydarouiemMycs 3a padboTy, BBIIIOJIHEHHYIO
0e301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHAILHOCTH BHIOPAHHBIX PEIICHU;
2. OLIEHKA «XOpOIL0» BBICTABISIETCS O0yyarouiemMycs 3a padoTy, BBIITOJHEHHYIO
B IIOJTHOM 00BbEME C HEOUCTAMMU;
3. OLICHKA «YAOBJIETBOPUTENBHO» BBICTABIsIETCS oOOydawlieMycs 3a padory,
BBITIOJIHEHHYIO B HE TOJHOM 0o0beme (He meHee 50% TpaBUIHLHO BBHIMOJHEHHBIX
3a/laHuid OT 001Iero oobeMa padboThl);

- OIICHKa «HEYJOBJETBOPUTENIHO» BBICTABISIETCA OOydaroleMmycsi 3a paloTy,
BBINIOJTHEHHYI0O B HE TOJHOM oObeme (MeHee 50% MpaBUIBLHO BBITIOTHEHHBIX

3a/laHuii OT 001Iero oobeMa padboThl).

Xoxa paborhbi:

1. Onpenenure NPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU:

1) a) y = x> — bx + 4; B) y = -x>+8x—T;
6) y = 5x* + 15x — 1; r)y = x> — x.
2) a) y = x* + 2x;

6) y = 60 + 45x — 3x? — x%;
B) y = 2x® — 3x® — 36x + 40;

r) y = —x° + bx.



2. Uccnenyiite GyHKIIUIO HA MOHOTOHHOCTB!

1) a) y = x* — 2x%* - 8; B) y = —3x* + 4x® — 15;
6) y = —x° — x; r) y = 5x° — 1.
= 1 - = E -
a)y_x+3’ B) ¥ x+1’
_ 3x — 1, _1-2x
2) OV =571’ DY =g
a) y = \/3x — 1; B) y = V1 — 2x;
3)6)y=\/1—x+2x; r) y=+v2x -1 — x.
3.
HokaskuTe, 4To 3aJaHHAA (PYHKIIMA BO3pacraer:
a) Yy = cos x + 2x; B) ¥y = sinx + x3 + x;
0) y=x%+ 3x + Tx + 4; ry y=x5%+ 4x3 + 8x — 8.

JokaxuTte, 4TO 3amaHHaaA PyHKIHUA yOnIBaerT:
a) y = sin2x — 8x; 6) y = cos 3x — 4x.

HokaxkHuTe, 4TO GYHKIIHA MOHOTOHHA HA BCEl YUCJIOBOM Nps-
MOii; YKaXXKHUTe XapaKTep MOHOTOHHOCTH:

a) y=x%+6x% —17; B) Yy =x —cosx + 8;
6) y = sinx — 2x — 15; r) y=11-5x — x3.

4. 1) Joxaxute, uto GyHKIUS SBISICTCS MOHOTOHHOM Ha BCel o0yactu
onpeeIeHus

1 1 A
u]'!f=ﬁl'3—xz+:f—E;ﬁ]y=§-1'3'-'IEHI+5:B]H=1’"‘5"“I:

r) y =cosx + 3x; a) y = x + 2In(x + 3).
2) Haitgire npomeskyTe poapactannda (visipagus) verimm,
a)y=x*+6x%- 15x + 3; 6) y = x* - 4x%; B}y=I+E:

x* =1 x

ryy= .
X
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1) Haiigure npoMesKyTKH MOHOTOHHOCTH (DYHKLIMH.

_xPrx-4 2x -3

a}_t_.r-T.E]y= 1:5}y=[x-2]92’;r}y=x-—93‘-‘.

2) Ilpn kakux apaveHHAX napaMerpa a pvaruus y = f(x) 6vaer
MOHOTOHHA Ha ofjacTu onpefeneHun’?

a) f(x) = x* + ax; 6) f(x) = x* - 2x% + ax; B) f(x) = €* - ax;
r) f(x)=sinx + ax.

1) HaliguTe npoMexyTHH MOHOTOHHOCTH GyHKOMH i = fi(x).

a) f(x) = xe™®; 6) f(x) = .r11 = B) iy = @3x +2x-1. py fra) = g5 _ 3o

2) OnpepeanTe, OPH KAKHX JHAYEHHAY TAPAMETPOR (DYHKIMA I =
= f(x) obnagaer yRasanALIM CROMCTBOM,

1
a) fix)= Ex“ +(a - 1) x* + 2 MOHOTOHHO BOJIPACTACT HA MHOMKECTEE

AeficTBHTeNbHEIX YHCeT:

OnpegennTte, KaKol 3HAK HMMeeT NPOM3BOAHAA (PYHKIINHU
y = f(x) B Toukax ¢ abciuccamu a, b, c, d, ecinu rpaduk OyHK-
muu u300pa’keH Ha PHUCYHKAaX:

7 a) puc. 47;  6) puc. 48.

v A
il ey
l!h
X
R
- | |
1 1
- AN
] |
(| B 2 a
@ o L | c 1 ?
H N
i T~
| [
Puc. 47
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y A
A
'
P
— -
P
/ -~
| -~
a P -
~|Ob G d x
4 -~
-
A~
-~
A
J/,
-
Puc. 48

8.

OnpegenuTe NPOMEXYTKH BO3pacTaHHA U yObIBaHUA (DyHK-
nuu, rpapuK KOTOPo# HM300paskeH Ha PUCYHKAax:

a) puc. 47; ©) puc. 48.

YA 77 \
y = f'(x)}—
y = f(x)_|
\\ II : /,,
o -3 -
_2 O 2 x —4 _A O __3 X
\ 7 A IRAY
\
PUC. 49 PuC. 50
77 yA
p Yy = f(x)
O
s o[ = £ ~2.5 | 12,5 £
P \ AN \
y =N\
Puc. 51 Puc. 52
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9.

ITo rpapuky npou3BOAHON, M300pa’KeHHOMY Ha PHCYHKAax,
ompeaesnTe, Ha KAKUX NPOMEXYTKax GyHKnusa y = f(x) Boas-
pacTraeT, a Ha KAKHUX — YyOBIBaeT:

a) puc. 49; B) puc. 51;
6) puc. 50; r) puc. 52.

IHPAKTHYECKAS PABOTA Ne 55

Omnpenenenue 3xkctpeMmyMoB pynknun. Haxoxxaenue Hau0o/b1Iero u
HAMMEHBbIIIEro 3HAYeHHUs] (PYHKIMHU HA OTpPe3Ke.

Hean paGoThl: HAYYUTHCS ONMPEIEISITH IKCTPEMYMbI (DYHKIIUUA U HAXOJIUTh
HauOoJIbIlIee U HAUMEHBIIIEE 3HAYCHUE

PesyabTarhi:

npeomemmuvle:
- c(hOpMHUPOBAHHOCTD MPEICTABICHN 00 OCHOBHBIX MOHATHUSAX MAaTEeMAaTHUYECKOTO
aHaJM3a M UX CBOMCTBaX, BIAJCHUE YMEHHUEM XapaKTEpHU30BaTh MOBEICHUE

(yHKUMNA, UCHOJB30BAHUE MOJTYYEHHBIX 3HAHUW JJI1 OMHMCAHUS U aHalIM3a

pEAIbHBIX 3aBUCUMOCTEN;

- ¢(hOpMHUPOBAHHOCTh TPEACTABICHUM O MaTEeMaTUYECKUX TMOHATHSIX Kak
BAKHEUIIINX MATEMATHYECKUX MOJENSAX, MTO3BOJISIOLIMX OMUCHIBATh U U3y4aTh

pa3HbIC MPOLIECCHI U SABJICHUS;

- BJIaACHHUC CTaHdapTHBIMHA IMpueMaMu PCIICHUA paduOHAJIbHBIX "
HppalMOHAJIbHBIX, IIOKAa3aTCIIbHBIX, CTCIICHHBIX, TPUTOHOMCTPHUUCCKUX

YPAaBHEHHU U HEPABEHCTB, UX CUCTEM;

MemanpeOMemnble:

- YMCHHUC CaMOCTOATCIbHO OPCACIIATH HCIIN ACATCIIBHOCTHU U COCTABIIATD IIJIAHBI
ACATCIIbHOCTH,; CAMOCTOATCIIBHO OCYICCTBIIATh, KOHTPOJIMPOBATEL 1 KOPPEKTUPOBATH

ACATCIIbHOCTDB,; MCITOJIB30BATh BCC BOSMOIKHLBIC PECYPCHI JJIsA JOCTHIKCHU A
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MOCTABJICHHBIX TEJIEH U peann3alliy IIaHOB JIEATeIbHOCTH; BEIOUPAThH yCTICIITHBIS
CTpaTEeTUH B Pa3TUIHBIX CUTYaIIHSIX;
Buabl nesiTeILHOCTH:
[Ipumenenre TPOW3BOMHOW IS PEIICHHS 3a7a4 Ha HAXOXIACHUE HAMOOJBINIETO,
HAaUMEHBIIIEr0 3HAYCHUS U Ha HaXOXKJIEHUE IKCTpEMyMa
Kpurepuu oneHuBaHusi:
1. OIICHKA «OTJIMYHO» BBICTABJISETCA 00yUaromemycs 3a padoTy, BBIIOIHEHHYIO
0e301K100YHO, B TTOJIHOM 00BEME C YUETOM PAIMOHATLHOCTH BHIOPAHHBIX PEIICHUIA;
2. OIICHKA «XOPOIIIO» BBICTaBIsIETCS 00yUaromemMycsi 3a padoTy, BBITIOJTHEHHYIO
B ITIOJTHOM 00bEME C HEJ0UETaAMU;
3. OIICHKA «YJOBJICTBOPUTEIHHO» BBICTABJSIETCS oOOydamlieMycs 3a paborty,
BBINIOJIHEHHYIO B HE NOJHOM 00beme (He MeHee 50% mpaBUIIBHO BBINOJHEHHBIX
3a1aHu# OT 00IIero oObeMa paboThl);

- OlIEHKAa «HEYJOBIIETBOPUTEIBHO» BBHICTaBJsETCS oOydaromiemycs 3a paborty,
BBIIIOJIHEHHYI0O B HE MOJHOM o0beme (MeHee 50% mpaBUIIBHO BBINOJHEHHBIX
3a1aHUl OT 00I1Iero 0OBheMa paboThI).

Xoxa padoTsr:

ITo rpaduky dbyHKINH Yy = f(x), H300pakeHHOMY HA PHCYH-
Ke, OIpe/ieJIiTe TOYKH, B KOTOPHIX f(x) He cyliecTByerT:

a) puc. 64; B) puc. 66;
1. 6) puc. 65; r) puc. 67.
Y

YA

Ry

Puc. 65



CKOJIBKO TOYEK MaKCHMyMa HMmeeT pyHKIHA y = f(x), rpa-
tuk KoTOpOIT M300palKeH HA PHUCYHKe:

a) puc. 64; B) puc. 66;
3. 0) puc. 65; r) puc. 67.

CroabKo TOYeK MHHMMYyMa umeeT GbyHKNua y = f(x), rpadbuk
KOTOPO# H300paskeH Ha pHCYHKe:

a) puc. 64; B) puc. 66;
0) puc. 65; r) puc. 67.

77\

A

ad |
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HaiiguTe TOUKHM 3KCTpeMyMa 3aJlaHHON (QYHKIIUH H Oompene-

JUTEe HX XapakTep:

a) y =7+ 12x — x3%;

6) ¥y = x® — 27x + 26;

B) y = x3 —Tx?2 — 5x +11;

Haiigure manbosblilee 1 HaMMeHbINee 3HAYCHUA 3aJaHHOH
GbyEKIDMH Ha 3aJaHHOM OTpe3Ke:

0
-
<

Il

r)y = —2x° + 21x% + 19.

3x - 6’ [_1; 4];

a) y = 2sinux, [*g; n];

6) y = —2cos x, [

_2n; _E
2

|

/|
AT
\
/N \VA4
1/ N\
a N c N
/| b 0 d | e x
N,
P N/
4’/ Y
Puc. 67

B) y = 3x3 + 2x2 - T;

r) y =

B) Yy =

_—

r) y

4 6) y =8+ 2x% - x4
8
= 2 -
a) y x+x
5. 6) y = v2x — 1;
=X _ 3,0 _ 1
a) y 3 2x +6x - 1;

xt — 8x2,

o R
+

8] |on

8
|
W
S’
S

B) y = -0,6x + 4,
3

[-2;

I') y = xs [073; 2]

= —-0,5 sin x, [——’E;
2
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6 cos x, [—E; O];
2

T

2

I

6];



a) y = tg x, I:—g; ——g]; B) ¥y = -2tgx, [0; %],
6) y = -3tgx, [n; 4—;], r) ¥ = %tgx, [—n; *?Tn]
10.

a) y = vx, [0; 9); B) ¥ = —Jx, [4; 16];

6) y = V-x, [~4; O]; 1) y = —J—x, [-9 —4].
a) y = 12x*, [-1; 2J; B) y = -3x", [0; 1];

6) y = -6x°, [0,1; 2] r)y = %x“, [-1; 3].

11,

a)y = x* -8x+19, [-1; 5];
6) y = x* +4x -3, [0; 2J;
B)y = 2x* — 8x + 6, [-1; 4];
r)y = -8x + 6x - 10, [-2; 9]

12.

Haigure HauGosbinee M HaMMeHbIllee 3HAYEHHS 3agaHHOM
GYyHKIMH Ha 3aJaHHOM IIpOMEXYyTKe:

a)y = x* - 2x* + 1,[0,5; +0c0);

6) y = x — 2Jx, [0; +o0);

-B)y=gx - x°, (-oo; 1};
4
x*+1

13. HaliguTe TOYKM SKCTpeMyMa 3aJlaHHON QYyHKIIUU U OTIPEICITUTE UX XapaKTep
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1 Il
1) IJ=I'-*21“+4;21ﬂx1=x+;;3}ﬂx}=2—ﬁx—2x“+x".

x
g fix) = x (x - 20% 5) f(x) = 0,8x" + 4x" + 9x - 8; 6) [(x) = 57

" 2 X
7) fz) = xe™™; B) flx) = x "

1) ."(I}— e, . 2) flx) = 2%~ In(1 - 2x); 3) flx) = x +

Tk
4) _f[;r.'} xElnx. 5) flx) = — E] f(x) = 2x + sinx;
7) f(x) = sin 2x + cos 2x; 8) r‘{.r} = (2x + 1)' - x.

1 f(x) = -JE+3,::—~:: 2y f(x) = In(x* + 3x); 3) f(x) = xte*;
4) f(x)=x - E-s.mE

IMPAKTUYECKAS PABOTA Ne 56
HUccaenoBanue GpyHKUUM ¢ MOMOIIbLIO POU3BOJAHOM.

esanb paboThl: HAYYUTHCS UCCIEAOBATH (DYHKIIMIO C TOMOIIBIO TPOU3BOIHOM
Pe3yabTarthi:
npeomemuuwle:
- c(hopMHUPOBAHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHSATUSIX MAaTE€MaTUYECKOTO
aHalu3a M WX CBOMCTBaX, BJIAJICHUE YMEHHEM XapaKTEPU30BATh IMOBEIACHUE

(GYHKIIMNA, WCTOIB30BAHUE TOJYYCHHBIX 3HAHWUW JJI OMHUCAHMS W aHajau3a

pEAbHBIX 3aBUCUMOCTEN;

- BJIaACHUC CTaHdapTHBIMHA [npueMamMu peUICHUA palrOHAaJIbHBIX u
HppalrOHAIbHBIX, II0Ka3aTCIIbHBIX, CTCIICHHBbIX, TPUTOHOMCTPHUUCCKUX

YPAaBHEHHU U HEPABEHCTB, UX CUCTEM;

MemanpeOMemnble:
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- YMEHHE CaMOCTOSITENIbHO OMPENEATh LT AeATEIbHOCTH U COCTABIIATH IJIaHbI
AESITeIbHOCTH; CAMOCTOSITEIBHO OCYILIECTBIISTh, KOHTPOJIUPOBATH U KOPPEKTHPOBATh
JESITENIbHOCTD;
Buabl nesiTteIbHOCTH:
[IpoBeneHne ¢ NOMONIBIO MPOU3BOJHOW HCCIENOBaHUSA (DYHKLIMH, 3aJaHHOU
hopMmyIIoH.
Kpurepuu onenuBanus:
1. OLIEHKA «OTJINYHO» BBICTABIISIETCA OOydarouiemMycs 3a padboTy, BBIIIOJIHEHHYIO
0€301H100YHO, B TOJIHOM 00BEME C YUETOM PALMOHAILHOCTH BHIOPAHHBIX PEIICHU;
2. OLIEHKA «XOPOIII0» BBICTABISIETCS O0yJaromemMycs 3a padoTy, BBITOJIHEHHYIO
B [IOJIHOM 00bEME C HEJI0UETaMU;
3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABISIETCS OOydamleMmycs 3a padory,
BBITNIOJTHEHHYIO B HE MOJIHOM oObeMe (He MeHee 50% NpaBUIIBHO BBINOJIHEHHBIX
3a1aHUH OT 00I1Iero o0beMa padoThl);

- OIICHKa «HEYJOBJIETBOPUTEIHHO» BBHICTABIAETCA oOydaromeMycs 3a paborty,
BBINIOJTHEHHYI0O B HE MOJIHOM oObeMe (MeHee 50% mpaBWIIBHO BBINOJIHEHHBIX

3a/laHuii OT 001Iero oobeMa padboThl).

Xoxa padoThi:

HaiiTu BTOPYIO NPOM3BOAHYIO (DYHKITHH:

1) f(x)=sin®x; 2) f(x)=x3sinx;
3) f(x)=x*+8x%-x+1; 4) f(x)=x*-38x%+5x+6;
1 5) f(x)=en%; 6) f(x)=In(x2+1).

HaiiTn mHTEpPBaJbl BBIIYKJOCTH BBE€PX M HHTEPBAJb! BLINYK-
JIOCTH BHH3 (QYHKIIHH:

2. 1) f(x)=x"-10x2+3x+1; 2) f(x)=x*-6x°+3x+4.

HaiiTu Touku mneperuba QyHKIHM:

1) f(x)=cosx, —n<x<m;
2) f(x)=x°-80x2;
3) f(x)=x%—-2x%+ x;

3 4) f(x)=sinx—%sin2x, —T<X<T.
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HaiitTu mMHTepBajbl BHINYKJOCTH BBEPX M HHTEPBAJEBI BHINYK-
JIOCTH BHH3 (PYHKIHUH:

1) f(x)=(x?®-38x+2)e*; 2) f(x)=x®-6x1Inx.

Haiitu Touku meperuba GpyHKIIHMH:

1) f(x)=12x%—-24x%2+x+5; 2) f(x)=x*-12x%+48x2+3;
4. 3) f(x)=x%"*%; 4) f(x)=x2Inx.

5. [IpoBenute nccnenoBanne GyHKIUHN U IOCTPOUTE ee TpaduK Mo CIAeAYIOUIEMY
IJIaHy:

1) maiiTu obsacTh onpezeneHuss PYHKUMH; BLIACHUTH, SBJISET
ca ¥ QyHKIUS YeTHOU (HEYEeTHOI), IMepHOoLUYeCcKOil;

2) HaWTH TOYKH IepecedyeHHS rpaduka ¢ OCAMH KOODAMHAT H
IIPOMEXXYTKH, Ha KOTOpeIX f(x)>0 m f(x)<O0;

3) HaiiTu acuMOTOTHI rpadbuxa GyHKIHH;

4) BpruucauTh f'(x), HaAUTH DPOMEXKYTKH Bos3pactaHus (yOw-
BaHHA) QYHKIHH M €€ SKCTPEMYMBEI;

5) BBIUMCIHUTE f”(X), OIpeAeNUTh HANPABJIEHHE BBIIYKJOCTH H
HaiTH TOYKH Ieperunda;

6) usobOpasuts rpaduKk QYyHKIHH.

1]y='?—ﬁ.t—x“;Ejy:xa—Ex—2:3]y=x‘—~2x3+1:
4 —£—Exz-ﬁ-5}y=r+i:ﬁ}y=dx—l:71y=x—3-2u'§;
}HFE ' x x

E]y=x+se“:ﬂ}y=2,r“+3x2—1:lﬂ}y:x"-l[}x3+9.

1 ¥ -1 xr+2 o l-x

TR . 3 y=">—734)y= 3
x*+2x X ey - By =——i
By="— 0= T DY E o Y T

9) y = x + sinx; 10) y = x*(x - 12)".

s
1 y= ! :E}y=x _EI+2;3}y=r“msx;
(x=1)(x-4) x-1 1
— i i x4,
419:21nx+x(%-31;5}y=musE-x,ﬁ}y~351n3 3
e‘—e‘fl- _
T]y=—~2-—.B}y x* -9
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IHPAKTHYECKAS PABOTA Ne 57

HUcnonb30BaHue NPOU3BOAHON VISl HAXOXKJACHUSI HAWIYYIIEro pelieHusi B
NPUKJIAHBIX 321a4aX
Hean padoTbl: HAyYUTHCS UCIOJIB30BATh MPOU3BOIHYIO JIJISl HAMITYUIIErO PEIIeHUs
B MPUKJIAJAHBIX 3a/1a4ax.
PesyabTarsbl:
npeomemuuvle:
- c(hOpMHUPOBAHHOCTD MPEICTABIICHN 00 OCHOBHBIX MOHSATHUSAX MAaTEeMAaTHUYECKOTO
aHalu3a M HUX CBOMCTBaX, BJIAJICHUE YMEHHEM XapaKTE€pPU30BaTh MOBEIAECHUE
GyHKIUH, MCIOJIb30BAaHUE MOJYUYCHHBIX 3HAHUW JJIS ONMUCAHWS M aHalli3a

PCAIBbHBIX BaBHCHMOCTeﬁ;

- ¢(hOpMHUPOBAHHOCTh TPEACTABICHUM O MAaTEeMaTUYECKUX TMOHATHUSIX Kak
BAKHEUIIINX MATEMATHYECKUX MOJEISAX, MTO3BOJISIOLIMX OMUCHIBATH U U3y4aTh

pa3HbIC MPOLIECCHI U SABJICHUS;

- BJIaACHHUC CTaHIapTHBIMHA IMpUucMaMu peUICHUA palOHAJIbHBIX n
HppalMOHAJIbHBIX, IIOKAa3aTCIIbHBIX, CTCIICHHBIX, TPUTOHOMCTPHUUCCKUX

YPaBHEHUW U HEPABEHCTB, UX CUCTEM;

Memanpeomemuule:
- YMEHUE CaMOCTOATEIBHO ONPEAEIIATH LEIU AESTENBHOCTA U COCTABIIATH TUIAHBI
NEeSATEIBbHOCTH; CAMOCTOSTENBHO OCYIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JEeSATENbHOCTb; UCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI JIsl TOCTUKEHUS
MOCTaBJICHHBIX 1IeJIeH U peanu3aliy MJIaHOB JesTeIbHOCTH; BBIOMPATh YCIIECUTHbIE
CTpaTEeTuu B Pa3IUYHbIX CUTYalIHSIX;
- BJaJICHUE  HaBbIKAMU  I[IO3HABAaTEIbHOM  pediiekcud  Kak  OCO3HAaHMS
COBEpILIAEMbIX JCHCTBUUA M MBICIUTENbHBIX TPOLECCOB, UX pE3YyJIbTaTOB U
OCHOBAaHW, TpaHUI] CBOETr0 3HAHWSA W HE3HAHMS, HOBBIX MO3HABATEIbHBIX

3aJa4 U CPCACTB AJIA UX JOCTHIKCHUA,

Buowt oesmenvnocmu:
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[IpumeneHne NPOM3BOAHOW MAJIA pELIEHHs 3aJad Ha HaXOXKJIEHHWE HauOOJIBLIETO,
HAaVMMEHBIIIEr0 3HAYECHHS U Ha HaXO0KJIEHUE IKCTpEMyMa
Kpurepuu oneHuBaHusi:

1. OLICHKA «OTJIMYHOY» BBICTABIISIETCSI 00yYarolmeMycsl 3a padOTy, BBITOJIHEHHYIO
0€301M00YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTH BEIOPAHHBIX PEUICHMUI;
2. OLIEHKA «XOpOIL0» BBICTABISETCS O0yyarouemMycs 3a padoTy, BBIITOJHEHHYIO
B [TIOJIHOM 00BbEME C HEJJOUETAMHU;
3. OLIEHKA «YIOBJIETBOPUTEIBHO» BBICTABIAETCA oOydarolmeMycs 3a padory,
BBINIOJIHEHHYIO B HE TNOJHOM 00beme (He MeHee 50% mnpaBUIIBHO BBINOJHEHHBIX
3a/laHuid OT o01Iero oobeMa padoThl);

- OILICHKa «HEYJIOBJIETBOPHUTEIBLHO» BBICTABIIAECTCA oOOydaroleMycs 3a padory,
BBIIIOJIHEHHYI0O B HE MOJNHOM o0beme (MeHee 50% mpaBUIBbHO BBINOJHEHHBIX

3a1aHUi OT 00I1Ier0 0OBheMa paboThl).

Xoxa padoThi:
3anaya 1 (¢ pemieHuem).
N3 Bcex MpsSMOYTrONbHUKOB JAHHOTO TEPUMETpa HAWTH TOT, y KOTOPOTO TUIOMIAIb
HanuOOoJIbIIAs.

O Ilyctk mepuMeTp mpsMoyronsHuka pased p. OG03HAHM UMHY ONHOH H3

CTOPOH NpAMOYIOJIbHUKA 4Yepe3 x, TOrAa AJMHA Jpyro# CTOpPOHB paBHa 7

-2 —x. O6o3gayus MNOW@AAL NPSAMOYrOJNbLHHKA 4Yepes y, HMeeM

2
d— — — _— — — 2 —
y-_x(2 x)_zx X (()<x< )

WecnenyeM GyHRUmIO HA MaKCHMyM H MHHAMYM C OMOMIBLIO BTOpOH NpOM3-
BOAHOMN: . ‘
D

! E_ E—- =(); == p'=—2,
y 2 AZX, » 2x 0’ X 4, ¥

I

Bropas mpousBomHas OTpHIIATENIbHA, CJIEIOBATEIHHO, (PYHKIUS UMEET MaKCUMYyM
14
mpu X = 7. Takum o00pa3om, W3 BCEX NPSIMOYTOJBHUKOB JIaHHOTO TEpUMETpa

HauOOJIBIIYIO TUIOIIA/Ib UMEET KBaApaT.
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3anaua 2 (C peleHuem)
Ha xakoii BeicoTe h Hamo moBecuTh GoOHApPH HAA LEHTOPM KPYTOBOM ILIOIIAIKU

paauyca a, 4ToObI IUIOIIaKa OblIa MAaKCUMaJIbHO OCBEIICHA Y €€ TPaHUILIbI?

A

- ey -

- O H3 kypca (Gu3MKu M3BECTHO, YTO OCBe-
' mennocts E obpatno mponopumonanbHa KBaapaTy pacCTOSHMS OT HMCTOMHHKA
CBETA H MPAMO NPOTIOpPUMOHA/IbHA KOCHHYCY YIia Nagewns (yria, o6pa3oBanunoro
HOpPMaTblO K IIOBCPXHOCTHM C HAanpaBJCHUEM CBEYOBOrO MOTOKA), T. €.

cos

]
r2

E=k

e k 32BUCHT OT CHJIW MCTOYMHKZ CBETa, IOMEIEHHOTO B Touke A (puc. 32). s
TpeyronbEka OAB umeem cosa=hfr v r=./h*+a?. Tlpanss h 32 wue3aBucu-
MYKO TNICPEMEHHYIO, NOJYTHM

E=fk- h =k- h

f———h2+a2 (h2+a2) (hz+az)3/2 ("?>0).

HccrienyeM ¢ynkumro ua 3gcTpeMyM ¢ NOMOWpIO nepBof NpoOU3BOAMOI:

(h2+a2)3/2__ %(h2+02)1,2'2h'h

, B 40?2 (ka2 — 342
E'=k- i ).
(T a7 g GTar -
a a N
S | .
g A’ (ﬁ )(ﬁ ) a
- (h2+a2)5/z=k' (h* +a?)*2 ; E'=0 npu h=—r1c.
N

Tax xak E'>0 B npoMexyTxe 0<h<alﬁ r E'<0 B npoMexyrke a/\/2 <
<h< o, TO TpH h=a/\/2_ hynkius uMeeT MakKcUMyM, T. €. IPH 3HAYEHHH
h=a/ﬁ ~0,7a ocremennocTs B TOuKe B #BiseTcs maubosbiued. @

3anaya 3 (C pereHuem)

3aKOH IIPAMOJIMHENHOTO NBWKCHMS 3allaH ypaBHeHHeM S = —t3 + 9t% — 24t — 8.
Haitrtn MmakcuMaiibHyr0 CKOPOCTb JBUXKEHUS TEa
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O Cxopoci:rb ABWKCHHA Teia €CTb TepBas IPOM3BOMMAX OT NYTH 1O
Bpemenn: v=5"= —31°418t—24. HccnenyeM 5Ty dyukmmio ua MaKCHMYM H
MHHHMYM C NOMOM[BIO BTOpOH NPOH3BONHOIA:

v'=~60+18; —61+18=0; t=3; p"=—¢.

Bropas npoussoamas orpuuarentua, CieaoBaTENbHO, CKOPOCTb #BAHETCH HaU-
bonbluedl mpu =3, HajineM 3nayeHWE CKOPOCTM B MOMEHT {=13:

o(3)=—3-371+18-3~24=3 (m/c). @

4. IlpousBeieHre ABYX MOJOKUTENBHBIX YUCET paBHO a. YeMy paBHBI YKCia, €CIIN
UX CyMMa SIBJIIETCSI HAUMEHBIIEH ?

5. B monykpyr paguyca R BnumuTe npsMoOyrojJbHUK HAHOOJbIIEH MJIOMIAH.

6. B npssMOYyTronbHBIN TPEYTONBHUK, KATETHI KOTOPOTO PABHBI d U 6, BIUCAH
MPSAMOYTOJIBHUK HauOOJbIIEH MIIOMIAIN TaK, YTO OJHA U3 €r0 CTOPOH JIEKUT Ha
runorenyse. Haiitu 1imMHbI CTOPOH NPAMOYIOJIBHUKA.

7. 3aKOH NPSIMOJIMHEMHOTO JBMKECHHUS TENA 3aJ1aH YPABHEHUEM

3 a2 y
s=—1+3t*+%+43.  Hajinure MaKCHMAaNbHYIO CKOPOCTD JBHKEHHUS TelIa
(s—B MeTpax, {—B CeKyHIax).

g 3akoH [BHACHHA Tela, OPOIEAAONO BEPTHKANLHO BBEPX,

3a0dH ypaBHERMEM S=Ugl—[},5glz.l Haiinure manbodeylo BHICOTY
OooLena Tema.

MMPAKTUYECKAS PABOTA Ne 58
Boruuciienue nepBooOpa3Hoil 1 JaHHON GyHKIMH
eab padoThl: HAYYUTHCS BBIYUCIATH IEPBOOOPA3HYIO ISl TaHHOW (QYyHKIUU.
Pe3yabTarthi:

npeomemmuuwie:

c(hOpMHUPOBAHHOCTh TIPEACTABICHUM OO0 OCHOBHBIX IIOHATHSAX MAaTeMaTHYCCKOTO

aHaJIM3a U UX CBOMCTBAX,

Memanpedmemuble:

BJIQJICHUE HABBIKAMHU TMO3HABATEIBHOW pedIeKCHHU KaK OCO3HAHUS COBEPIIAEMBIX

JNEUCTBUM W MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJbTAaTOB U OCHOBAHWUM, T'PAHUIL

CBOCTO 3HAHHWA MW HC3HAHMA, HOBBIX IIO3HABATCIIbHBIX 3aJa4d H CPCACTB AJIA HX

JIOCTHKCHMS,

150



Buowl oeamenvnocmu:
O3HakOMJIEHHE C TIOHSITHEM TMepBooOpa3HOoi. V3yueHue mpaBuiIa BBIYUCICHUS
epBOOOPa3HOIA.
Kputepun onennBaHus:

1. OILICHKA «OTJIMYHO)» BBICTABIISIETCS 0OyYaroleMycsi 3a padoTy, BBIITOJIHEHHYIO
0e301K100YHO, B TTOJIHOM 00BEME C YUETOM PAMOHATLHOCTH BHIOPAHHBIX PEIICHUI;
2. OIICHKA «XOPOIII0» BBICTABISETCS 00yJaromeMycsi 3a paboTy, BHITOJTHCHHYIO
B IIOJIHOM 00bEME C HEJI0OUETAMU;
3. OLICHKA «YAOBJIETBOPUTEIBHO» BBICTABISIETCS oOOydamlieMycs 3a padory,
BBINIOJIHEHHYIO B HE NOJHOM 00beme (He MeHee 50% mpaBUIIBHO BBINOJHEHHBIX
3a1aHUH OT 001Iero o0beMa padoThl);

- OIICHKa «HEYJOBJETBOPUTEIHHO» BBHICTABIACTCA oOOydaromeMycs 3a pabory,
BBIIIOJTHEHHYI0O B HE MOJIHOM oObeMe (meHee 50% mpaBHIBHO BBINOJIHEHHBIX

3a1aHUl OT 00I1Iero 0OBheMa paboThI).

Xoxa paboThi:

Haiitu nepBooOpa3Hble A QyHKIIMU:

1) 2x5—3x2; 2) 5x*+ 2x3; 3) 3x3+2x—1;
4) 6x7—dx+3;  5) 243 6) 4Vx—6Vx;
b
7) Vx+2 Vs 8y 22,
1. x
1) S5sinx+ 2cosx; 2) 3e*—sinx;
3) 1+3e*—4cosx; 4) 4 13 2.
o TN | Ve ¥
3 4 2 3
1) (x+1)% 2) (x-2)% 3) 5 4) - ;
A= x+3

5) —— +4cos(x+2);  6) —— —2sin(x-1).
x_l x—3 _

3.
1) cos(3x+4); 2) sin(3x—4); 3) cos(%—l);
x+1
4) sin(£+5); 5) e % ; 6) e3*-5,
4. :
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5. Beruucaure nepBooOpa3Hble JaHHBIX (YyHKIUN

1 2 .
Nx?+1;2)3x* +4x -3 3) 4x* + x - 5; 4};+;5—3.

E}E"—a 6) 2sinx - Ecusx; T) 3 - x + 1;

i zf——J-_— fTi
B

1) (2x - 1)%; 2) 3sin(3x); 3) et = (2x)°%; 4)

xﬂ+4JE-3_i} TR,
4x* ' 2x+1

6) sin>; 7) % 8) 2¢2-3; 9) +/3x - 4; 10) (27 + 1)%.
2 2x

=

1) 8x* + dx/x + . 2) 3sin(3x) + cos(2x - 4);

2x+3

x a
1 + f— - COSXBINX; .:-}

=
z‘f_ +4x

1 - 8) xe* ' +0,5; 9) 8 gin* 2x;
x+4 1+ x*

10) x\fx + e 2%1,

3}‘1I3+I+

INPAKTHYECKAS PABOTA Ne 59
IIpuMeHeHune uHTErpaJia AJsi BBIYUCACHUS (PU3NYECKUX BEJIMYMH U IUI0IAACH

Hean paboThl: HAYYUTHCS TPUMEHSATH UHTETPAIT JJI BHIYUCICHUS (PU3UUECKIX

BEJIMYUH U IUIOMIAageH
Pesyabrarsr:
npeomemmuuwle:

c(hOpMHUPOBAHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHATUSIX MAaTEMATUYECKOTO

aHaJin3a U UX CBOMCTBAX,

MemanpeOMemnbte:
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BJIa/ICHHE HAaBbIKAMU IMO3HABATEIFHON Pe(IIEKCHH KaK OCO3HAHUS COBEPIIAeMbIX
JNEVUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM, T'PAHHII
CBOETO 3HAHMS M HE3HAHUS, HOBBIX ITO3HABATEIIBHBIX 3a/1a4 U CPEJICTB JUIS UX
JTOCTHKEHUS;
Buowl oeamenvnocmu:
O3HakoMJIEHHE ¢ IOHATHEM UHTerpana. M3yuenue reopemsl HproTrona— Jlelonuna.
Pemenue 3a1ay Ha MpUMEHEHNE UHTETpaIa AJis BBIYUCICHUS (PU3NIECKUX BETUUUH U
[IoIaae
Kpurtepun ouennBanus:
1. OLICHKA «OTJIMYHO» BBICTABIISIETCS 00yUaroIIEeMycs 3a padoTy, BBIIOJHEHHYIO
0€3011M00YHO, B TIOJTHOM 00BEME C YUETOM PallMOHAIBHOCTU BHIOPAHHBIX PEUICHMUI;
2. OLICHKA «XOPOUIO» BBICTABIISIETCS O0y4YaroIIeMycs 32 padOTy, BHIIOTHEHHYIO
B IIOJIHOM 00bEME C HEJI0UETaMU;
3. OLIEHKA «YyJIOBJIETBOPUTEIHLHO» BBICTABIISIETCS O0yyarouiemMycs 3a padoTy,
BBINIOJIHEHHYIO B HE MOJHOM 00beMe (He MeHee 50% MpaBUIIbHO BBIMOJIHEHHBIX
3a1aHUH OT 001Iero o0beMa paboThl);

- OIICHKA «HEYJIOBJIETBOPUTEIHLHOY» BBICTABIISIETCA 00yyaromemMycs 3a padbory,
BBITIOJTHEHHYIO B HE TIOJTHOM 00beMe (MeHee 50% mpaBHIIbHO BBITTOJHEHHBIX

3aJlaHuii OT 001Iero o0beMa paboThI).

Xox padoThi:

1.

. HaliTk mionaap KpHMBOJIMHENHOM Tpamemuy, orpaHU4YeHHON Imps-
MBEIMH X=a, Xx=>b, ocblo Ox u rpadpurom ¢byHKIUU Y=7[(x),
eCJIH:

1) a=3, b=4, f(x)mg:z; 2) a=0, b=2, f(x)=x3+1;

3) a=1, b=8, f(x)=Vx; 4) a=4, b=9, f(x)=Vx;

5) a=—g, bz—-%, f(x)=sin x; 6) a=—%, b=0, f(x)=cosx.
2.
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- HaiiTu ruromaaes ¢purypsl, orpaHHYeHHON OpaMoit x=b, ocsio Ox
U rpadpuxkom pyHKUUM Y=f(x), eciu:

1) b=3, f(x)=x% 2) b=2, f(x)=x3;
3) b=4, f(x)=Vax; 4) b=8, f(x)=Vx;
5) b=2, f(x)=5x~-x?%; 6) b=3, f(x)=x2+2x;
7) b=1, f(x)=e"—1; 8) b=2, f(x)=1—%.
3. Beruucnute uHTErpa:
3 2 9
1) \a2dx; 2) \2xdx; 3 \Llax, 4\ Loax
) \x“dx )Szxx )§x3x )§\Ex

In2

e 0
2) Se"dx; 3) S sin xdx; 4) S cos3 xdx.
0 -2n -3
2

-1
i ex-3dx; 2 G-4x)dx; 3) § (1-3x?)dx;
-2 -1

[t
S’
e = Ot w
8 |=
[
=
-

w

1 2 0
4) S (x2+1)dx; 5) S(2x+3x2) dx; 6) S (9x%2-4x)dx;
3 1 s

-1 2
7§ (622+2x-10)dx;  8) ((Bx2-4x+5)dx.
-2 0

4.

Teso aBUMKETCsA MPAMOJIMHEHNHO CO CKOpocThiO U (t) (M/c). Bu-
YUCJHUTb NYyTh, NPOHJAEHHBIN TEJOM 3a NPOMEMKYTOK BpPEMeH:
oT t=1, mo t=1,, ecyuu:

1) v(#)=8t%+1, t,=0, t,=4;

2) v(t)=2t2+1t, t; =1, t,=3;

3) v(t)=6t%+4, t,=2, t,=3;

4) v(t)=t>-t+8, t;=0, t,=5.

CxopocThk HOpSAMOJHHEIIHO ABHKymieroca Teaa v(t)=4t-t%
BelyuciaIuTL NyTh, HPONJAEHHBIN TEJOM OT Hauaja ABUXKEHUs
0 OCTaHOBKH.

Odopmute oTueT U caaiTe MpernoaaBaTelo.
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JINTEPATYPA
3. ”TH®OPMALMUOHHOE OBECIHEYEHUE OBYUEHUS
3.1. OcHOBHBIE MeYATHLIE U3AAHUSA
1. bammmakoB, M. . Maremaruka : yueOnuk / M. W. bammakos. — 5-¢ u3j., crep. — Mocksa :
Axanemus, 2018. — 254 c. : ui. — (IlpodeccuonansHoe oopazosanue). — URL: https://academia-
moscow.ru/reader/?1d=351069 (nara obpamenus: 12.03.2020). — ISBN 978-5-4468-7084-4. —
TekcT : ANEeKTPOHHBIN.

3.2. OcHOBHbIE YJIEKTPOHHbIE U3TAHUSA

1. YyeOuplii onnaiH Kypc. AnreOpa M Hayaja MareMatuuyeckoro ananmsa, 10 kmacc. ba3oBebrit
ypoBeHb // MoOuibHOe 371eKTpoHHOe oOpa3zoBanue: [cait]. — 2022. - URL: https://k05ui.mob-
edu.ru/ui/#/course/12 (mara oOpamenus: 31.01.2023). - Pexxum nmoctyma: it 3aperHCTPHP.
0JIb30BaTeNei

2. Y4eOHBII OHIAMH Kypc. Anre0pa v Hayalla MaTeMaTHIecKoro aHanmmsa, 10 kmace. YriuyOnéHHbIN
ypoBeHb // MoOuIIbHOE 3JIeKTpOHHOE oOpa3oBanue: [caiit]. — 2022. - URL: https://kO5ui.mob-
edu.ru/ui/#/course/13 (mara ooOpamenus: 31.01.2023). - Pexxum noctyma: aisi 3aperucTpup.
0JIb30BaTeNei

3. YueOHbIii OoHNAWH Kypc. Aurebpa W Hadana mMaTeMaTHUecKoro aHanmm3a, 11 kmacc. ba3zoBerit
ypoBeHb // MoOuibHOe 371eKTpoHHOe oOpa3zoBanue: [cait]. — 2022. - URL: https://k05ui.mob-
edu.ru/ui/#/course/14 (mara oOpamenus: 31.01.2023). - Pexxum nmoctyma: it 3aperHCTPHP.
0JIb30BaTeNei

4. YueOHbIil oHJIalH Kypc. AnreOpa 1 Havyajla MaTeMaThuieckoro aHanusa, 11 kiacc. YroyOnéHublit
ypoBeHb // MobuibHOe 371eKTpoHHOe oOpa3zoBanue: [cait]. — 2022. - URL: https://k05ui.mob-
edu.ru/ui/#/course/15 (mara obpamenus: 31.01.2023). - Pexxum gocryma: uist 3aperucTpup.
[0JIb30BaTENEN

3.3. lonoiHUTEIbHbIE HCTOYHUKH

1. DnexTpoHHBIN yueOHBIN Kypc. Maremaruka // lucranuuonnoe odydenue B FOYpI'TK: [caiit]. —
2023. - URL: https://dom.sustec.ru/course/view.php?id=362 (nara oOpamenus: 24.01.2023). —
Pexxum noctyna: ais 3apeructpup. [lons3oBaTenei
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